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coals sampled by the Government in other fields throughout the United 
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INTRODUCTION. 

Realizing the immense value of Missouri's coal resources to the 
State and to the Nation as a whole, the Missouri Bureau of Geology and 
Mines and the United States Geological Survey arranged, early in 1910, 
to make a co-operative geologic and economic survey of the Missouri 
coal fields. The writer was placed in charge of the project, and was 
assisted by F. C. Greene of the State Survey, a_nd both field and office 
work were done under the supervision of David "White, of the 
Ji'ederal Survey, and H. ~A... Buehler, State Geologist of Missouri. Owing 
to the immense area to be covered, about 24,000 square miles, it was 
first planned to confine work to the coal producing centers and to strati
graphic investigations in Northwest Missouri that were already in 
progress. With this plan in mind, Mr. Greene spent the greater part 
of the field season of 1910 in the Missouri group area of Northwest Mis
souri, while the writer visited the principal coal fields and mines of 
North :Missouri, including those of Lafayette and Ray counties. 

During the fo·st season's work certain beds of the Des Moines 
group were found to be much more regular and persistent than had 
been supposed, and the prospects for the successful determination of 
the stratigraphic position of all or most of the principal coal deposits 
of the State were considered so good that the original scope of the 
survey was somewhat extended. Mr. Greene and the writer therefor 
spent the fleld season of 1911 in the region in which the Des Moine& 
group appears at the surface, and not only visited all mines not entered 
in 1910, but also did more or less detailed mapping in areas that 
promised the most important results. In addition to other work the 
outcrop of the persistent limestone beds at the base of the Henrietta 
formation was traced diagonally across the State from Kansas to Iowa. 
In June M. E . Wilson joined the party and continued in the field for 
about two months, and during August and part of July M. Albertson 
also assisted. The work was completed in October by Mr. Albertson, 
who traced the southeastern limit of the main body of the Pennsyl
vanian from Saline county to the Kansas state line. 

(xi) 





CHAPTER I. 

THE PENNSYLVANIAN SERIES IN MISSOURI.* 

'rhe economic importance of the Pennsylvanian series of Missouri 
is due chiefly to the fact that it alone contains important coal beds. 
Much younger strata in southeastern Missouri include a few thin beds 
of lignitic coal but no bed that has justified development work on even 
a very small scale. rl'he Pennsylvanian series overlies the Mississippian 
series and other formations that consist largely of limestone and contain 
no coal. Upon it lie only the unconsolidated drift deposits of clay, 
sand, and gravel brought in by the ice sheets of the glacial period or 
deposited by the abundant waters that accompanied the glacial advance 
and retreat. 

The Pennsylvanian, aside from the drift, is the surface formation 
in all but the eastern edge of north :Missouri and in a wide strip in the 
west-central part of the State. Outliers and small pockets have been 
found far to the east and south of the main body of these Coal Measures, 
and it is probable that few counties lack at least some small representa
tive of the series. The total area of the Pennsylvanian in Missouri is 
23,960 square miles. 

LITHOLOGY, 

The Pennsylvanian is composed of shales, sandstones, limestones, 
clays, and coals. 

The shales ate the thickest and most abundant members of the Coal 
Measures, being important parts of nearly every formation. The most 
common kind is argillaceous or clay shale, called simply shale in this 
report and known to drillers as "soapstone". It is usually blue when 
fresh and drab when weathered, though some varieties are gray or r ed. 
Black or bituminous shale is abundant, especially just above coal beds. 
Because of this fairly common association of coal and black shale, the 
latter is carefully noted by drillers. Many of the black or dark gray 
shales are hard and compact and notably laminated, .and known to 

*In this report only a very brief summary of the general stratigraphic features can be 
given. It ls the Intention to elaborate certain points in a report now in preparation by 
F. C. Greene and the writer. 

(1) 
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miners as ' ' slate", though this is a misapplication of the term. Through 
an increase in arenaceous content, shales become very sandy and grade 
into sandstone. Where much calcium carbonate is present there are 
formed calcareous shales that may contain considerable limestone. 'l'he 
lime in many black shales is concentrated along certain layers so as to 
form lenses or oval concretions of impure limestone, sometimes col
ioquially termed "niggerheads". 

Sandstones are very abundant in some formations and practically 
absent in others. l\lost of them are medium-grained and not very firmly 
cemented, though a few are sufficiently resistant to· withstand erosion 
almost as well as a limestone. The most common colors are yellowish
buff and reddish-brown, though some beds are nearly pure white. 
Sandstones are formed under unstable conditions of sedimentation and 
therefore the coal beds associated with them tend to be irregular in 
distribution and thickness. 

'!'hough composing a comparatively small part of the sediments, the 
limestones are the most conspicuous of all the outcropping beds because 
of their ability to withstand erosion. l\1ost of the mounds and ridges 
0f the southwestern Coal Measures area have been protected from 
denudation by caps of limestone, and escarpments that can be traced 
even into the d1·ift-covered area of northern l\Iissouri owe their existence 
to the same cause. All the Pennsylvanian 1imestones arc fine-grained 
and can therefore easily be distinguished from the l\lississippian lime
stones that underlie the Coal Measures, as most of these lower beds are 
com·se-grained and notal.Jly crystalline. Mississippian limestones con
tain a large amount of :Aint also, wl1ereas there is little flint in any 
of the beds 300 feet or less above the base of the Coal l\Ieasures. 
Pennsylvanian limestones are light or bluish gray on fresh fractures, 
and many of them turn dark brownish-drab on exposure. :illany are 
only a few feet thick, though some measure 20 feet or more. Even the 
thinnest beds, however, are remarkably persistent, preserving cv,en 
minor details for great distances and serving as reliable markers for the 
coals. Several of the coal beds have limestone cap-rocks tltat are im
portant economic factors and a great aid to the geologist. 

Clays are specially abundant near the base of the Pennsylvanian 
in central and eastern l\Iissouri . Every coal bed rests on a few inches 
to several feet of underclay. 'l'he undcrclays are commonly known as 
fire clays, but, as a matter of fact, many of them contain too many im
purities to be used in the manufacture of refractory ware. 

STRATJGRAPHY. 

As the result of geologic work carried on in former years by
Broadhead, -Winslow, :'1Iarbut, and others, and by F . C. Greene and the 
writer in 1010 and 191], the Pennsylvanian strata of Missouri are here 
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grouped into formations that correspond closely with those already 
noted in Kansas and to some extent in Iowa. t 

PENNSYLVANIAN SERIES. 

Missouri group: 
·w abaunsee .formation. 
Shawnee formation. 
Douglas shale. 
Lansing formation. 
Kansas City limestone. 

Des l\loines group: 
Pleasanton shale. 
Henrietta formation. 
Cherokee shale. 

TlJE DES i\iOINES GROUP. 

The Des l\Toincs group includes 400 to 900 feet of shales and other 
strata at the base of the Pennsylvanian. It includes all the com
mercially important coal beds and chiefly £or this reason is separated in 
classification from the higher beds. The rocks of this group consti
tute the surface formation over J 6,010 square miles in l\Iissouri. 

Cherokee Shale.- 'l'he lowest beds of the Des :Moines group are 
included in the Cherokee shale. Although there arc more shales than 
other rocks in most areas, sandstones are very abundant at the base 
of the formation in southwestern l\lissouri, and limestones constitute a 
large part of the total in Callaway and Audrain counties. The Chero
kee includes all of the more important coal beds; in fact, with the excep
tion of the Mulberry bed of Bates county, coal is shipped by rail from 
beds of no other formation. 

The basal Cherokee beds were laid down upon the old land surface 
formed by the :Mississippian series, which was exposed to atmospheri::; 
erosion for many thousands of years and reduced to almost a base 
level. Solution played an important part in the removal of the rocks. 
Large caverns and sink-holes were formed in the l\Iississippian lime
stones, yet, aside from these, the depressions made by valleys in the 
old land surface were not so deep as those to be seen in Missouri topog
raphy of the present day. Consequently, the advancing Cherokee sea 
encountered in most places only shallow depressions instead of high 
divides and neighboring lowlands. Naturally, however, the first de
posits laid down in this sea were formed under very changeable conc'li
tions and vary greatly from place to place. It was not until several 

tTbe reasons for the adoption or the nomenclature used and a more detailed descrip
tion of the formations and their members will be included in a future puhlication. 



4 TJ-U, COAL DEPOSITS 01!' :urssouru. 

hundred feet of shale, sandstone, clay, and coal were deposited that the 
wash from adjacent land masses decreased and deposition became slower 
and more uniform. The upper 100 to 180 feet of the Cherokee, the 
part lying above the bottom-rock of the Bevier coal horizon, are rather 
sharply distinguished from the lower part of the formation by the 
presence of several remarkably persistent coal beds, limestones, and 
even shales. This persistence is somewhat more marked in northern 
Missouri than elsewhere. The lower Cherokee is also distinguished 
from the upper by the absence of important limestone beds. I n south
ern J ohnson county and in Callaway and Audrain counties, the upper 
Cherokee includes a notable amount of limestone. 

The Cherokee sea, advancing from the ~vest or southwest, first 
ent~red l\fissouri between Kansas City and Forest City and stretched 
northeastward as a long shallow arm to and beyond Worth, Harrison 
and l\fercer counties. The area inundated by this invasion was covered 
by earlier Coal Measures sediments than are to be found elsewhere in the 
State. In Holt county, at Forest City, the thickness of the Cherokee 
is 712 feet, in Buchanan county 530, in Platte 555, in Clay 460, in 
J·ackson 430, in Livingston about 450, and in Harrison 653 feet. Be
tween Harrison and the other counties mentioned there arc no records 
that show the full thickness of the formation, though one from Worth 
county· indicates that the lower Cherokee beds were deposited at least 
that far west. After these first deposits were laid down the sea ad
vanced upon the old Ozark land mass lying southeast of the arm just 
mentioned, but it was some time before it reached Howard, Monroe, 
and the counties farther east. The effects of this slow advance are 
shown in the absence of the lowest Cherokee beds along the present 
eastern limit of the main body of the Coal Measures and by the reduced 
thickness of the formation in the following counties: P utnam 350 feet, 
Adair 280 to 320, Linn 260 to 310, Carroll about 340, Ray 350 to 400, 
Lafayette 330, Johnson 220 to 350, Cass 390, Bates 325 to 370, Henry 
about 230, Vernon and Barton 350, Chariton about 180, Macon 175, 
Randolph 180, Howard 132, Boone 130, and Callaway 85 feet. That 
this thinning to the east is due almost entirely to a real overlap and 
not to a thickening of a number of beds toward the west, as contended 
by Winslow,+ is shown by the close correspondence in detail of the 
upper part of the Cherokee at Atchison and Leavenworth with the beds 
in Macon and other eastern counties. The conntry north,,1est of the 
first arm of the sea was not submerged for a long period, for a deep 
drilling at Nebraska City, Nebraska, not far from the n<:>rthwest corner 
of Missouri, penetrated practically no Cherokee. 

He-nrietta .Formation.-The Henrietta is distinguished from the 
Cherokee below it by its content of a larger amount of calcar-9ous 

tProlim. rcpt. on coal, :\fo. Geo 1. Survey, 1891. pp. 26-32. 



IIENIUETT.\ FORi\!ATlON. 5 

matter, though the division between the two formations is by no means 
sharp in central Missouri. As originally defined, the Henrietta was 
intended to include all beds between the base of the Fort Scott lime
stone and the top of the Pawnee limestone of Kansas. Unfortunately, 
however, there is an abnormal development of limestone in the upper 
Cherokee at the type locality of the Henrietta in Johnson county, and 
Marbut was led into the very natural error of including the representa
tive of this bed in his mapping of the Henrietta in Henry, Lafayette, 
and Ray counties. In this report his maps are republished with revised 
boundaries. The Henrietta, as delineated in this report, corresponds 
very closely with the Appanoose formation of Iowa geologists, though 
the Lexington (Mystic) coal and its limestone bottom-rock are included 
in the Cherokee, because the Lexington and the Fort Scott ''red'' coal 
of Kansas are now known to be at the same horizon and the latter was· 
included in the original definition of the Cherokee shale. 

The Henrietta contains no workable coal except neat· Moundville, · 
in Vernon county. Its economic importance rests in the fact tliat its 
limestone beds are very useful markers for the position of the coal 
horizons of the underlying Cherokee. Though these limestones are 
considerably different in character in distant localities, they are never
theless remarkably persistent and have been traced in the field almost 
continuously from Kansas to Iowa. 

The Henrietta thins somewhat from south to north, and in many 
places its highest beds have been removed by erosion, which took place 
in Pleasanton time. In Bates and Cass counties the Henrietta is about 
100 feet thick, in Henry 75 feet, in Johnson 60 feet, in Lafayette and 
Ray counties a.bout 50 feet, in Carroll, Livingston, Linn, Macon, Ran
dolph, and Howard about 30 feet, in Sullivan, Putnam and Adair 35 
to 50 feet. In counties distant from the outcrop it is often difficult to 
ascertain the exact thickness of the formation from drill records; it 
appears to be almost completely removed in a few places, and as much 
as 107 feet thick in one drilling, but its average is close to 50 feet. 

Pleasant.ton, Shale.-Above the Henrietta lies a formation that is in 
most places sharply distinguished from it in character. The Pleasanton 
consists almost entirely of shale and interbedded sandstone. It in
cludes a few limestone beds, more numerous in Bates county than else
where, but they are comparatively inconspicuous and appear to have 
no great areal extent. In some localities yellow or reddish-brown sand
stone constitutes the bulk of the formation. The Pleasanton contains 
many thin coal beds, one horizon (Ovid) near the top and another 
(l\folberry) near the base being fairly persistent. These coals are suf
ficiently thick and clean to be woYkable in a large way only in Bates 
county, though supplies for local use are obtained in Livingston, 
Sullivan, and other counties. 
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At one or more times during the deposition of the P leasanton the 
sea withdrew from the earlier sediments and they were subjected to 
short periods of erosion. The consequent oxidation of the iron in the 
shales and sandstones has given them a characteristic reddish hue in 
certain areas. l n a series of beds constituted as arc those of the 
Pleasanton, it is difficult to decipher lines of unconformity, but where 
the Henrietta beds were also removed, the effect of the period of 
erosion is quite evident. 

Some very remarkable channels were carved out in Cherokee, 
Henrietta, and possibly lo,rer Pleasanton strata. One of these, known 
as the Moberly channel, has been traced continuously for 35 miles from 
cast to west in 1\fonroe, Randolph, and Chariton counties. Another, 
known as the ·w arrensburg channel, has been traced for 50 miles from 
south to north in Henry, Johnson and Lafayette counties. 'rlie two chan
nels were possibly once connected with one another by way of ·white 
Rock in Carroll county, and also with other drainage lines that have 
been traced for short distances in many localities. These old valleys 
arc remarkably deep and steep-sided, for though a width of more than 
two miles is exceptional, a depth of 150 feet or more is fairly common. 
They are now filled with more 01· less massive sandstone and shale. 
Possil leaves found embedded in the chan~el-filling deposits ar c cer
tainly Pennsylvanian in age and arc Pleasanton or younge1·. Strati
graphic evidence points to the P leasanton age of at least the Yv arrcns
burg and Moberly channels, though the evidence is not absolutely 
conclusive. 

Considering the character of the sediments, the thickness of the 
Pleasanton is remarkably uuiform. 'Where all of the Henrietta remains 
intact, the thickness is 100 to 225 feet, the average being close to 150 
feet. 

'J'IIE l'.HSSOUIU GROUP. 

'l'he upper part of the Pennsylvanian has been separated from the 
· lower PY Iowa and Missouri geologists in the belief that it was strougly 

differentiated by a greater abundance of calcareous material. Jt is 
true that the lower part of the Missouri group contains many exception
ally thiok beds of limestone and that the upper part of the Des l\Toines 
group is comparatively free from them, yet there are several thick 
formations in the lipper group that are as free .from limestone as any 
in the lower. Nevertheless t here is a well-marked faunal break between 

. the two groups that j ustifies their separation, and for economic pur
poses the Missouri is distinguished from the Des Moines by the absence 
of important coal beds. Although the group contains many beds of 
coal, t~ey are so thin except in Nodaway county that they hardly merit 
description. 
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The main body of the Missouri group outcrops only in northwestern 
.i\lissouri, though there arc small outliers as far south as Hume, in 
Bates county, and as far east as the Chariton river, in Adair county. 
About 7,950 square miles are underlain by strata belonging to the 
group. Owing to a dip to the north of west, the highest Pennsylvanian 
beds in the State occur only in its northwest corner. If calculated 
from outcrop observations along the 1\Iissouri river the total thickness 
of the 1\lissouri group in 1\Iissouri would he about 1,200 feet. A nmnber 
of the shale members thin to the northwest, however, so that the actual 
thickness of the group in Atchison county is probably nearer 950 feet. 

Kansas City Limestone.- Tbe lowest formation of the Missouri 
group contains a number of exceptionally thick limestones., with inter
bedded shales. The limestone at the base, the ITertha member, is 4 
to 15 feet thick. Seven to 30 feet above it is a well-known 20-foot lime
stone member called by geologists the Bethany Palls and often known to 
drillers as the "spotted rock". There are other limestone beds, the 
best known of which is the Iola member, at the top of the formation, 
a bed that is 30 feet thick at Kansas City. 'l'he Kansas City limestone 
is 225 feet thick at Kansas City, 200 feet in Harrison county and at 
Leavenworth, and 165 feet near St. Joseph. In imperfect drill records 
all or most of the formation is reported as limestone, though the amount 
of shale equals or is greater than that of limestone. 

Lans'ing Fonnatio1i.- '1'he lower half or two-thirds of the Lansing, 
which overlies the Kansas City limestone, consists of shale and sand
stone, with limestone tl1at is only locally important. 

The top of the formation, however, is the Stanton limestone mem
ber, about 20 feet thick, and 5 to 20 feet lower is the Plattsburg lime
stone member, 14 to 25 feet thick. The Lansing formation is 140 feet 
thi.ck in Platte county and 100 feet farther northeHst, near th e Iowa 
line. 

Douglas Shale.-1'he Douglas is distinguished from the last two 
formations described by the comparat ively small portion of limestone it 
contains. With the exception of a lenti cular limestone from 2 to 22 
feet thick, the lower and greater part of the formation consists of shale 
and sandstone, resembling in many respects the Pleasanton. It con
tains some thin beds of coal that are workable in a very small way in 
places. At the top of the formation are three conspicnous beds of lime
stone, known collectively as the Oread. 'I'he Douglas is 360 feet thick 
where it outcrops on the Missouri river, but thins to the northeast, so 
that it is only 250 feet thick near the Iowa state line. 

Shawnee Fonnation.-The Sha,rnee is characterized by many thin 
limestone beds separated by thicker shales that locally contain masses 
of sandstone. About 200 feet below its summit is the Nodaway coal 
bed, the most important in the 1'.1issonri group in "Missouri, and at a 

\. 
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higher level is the Elmo coal. 'l'he thickness of the Shawnee formation 
is 475 feet at its southern outcrop, but only about 350 feet near the 
north line of the State. 

Wabaunsee Form.ation.- 'rhe base of this formation is the 'r arkio 
limestone member, 7 to 10 feet thick. Above the 'l'arkio are 75 feet 0£ 
variegated shale with some thick beds of sandstone, a few thin layers of 
impure limestone, and the thin Nyman coal bed at the base. These beds 
ar.e the highest in the Missouri Pennsylvanian, the upper part of the 
Wabaunsee not being found in the State. 

STRUCTURE. 

In structure the Pennsylvanian of Missouri is very simple, for the 
rocks are nearly horizontal over moderately large areas. I n northern 
Missouri the main feature is a low broad anticline (arch) or monocline 
that lies just east of the outcrop of the main body of the J\:Iissouri group 
from the Missouri river in Carroll county to the Iowa line in Putnam. 
East of this monocline the strata are essentially horizontal. On the 
Chariton river a dip to the south is just about equal to the gradient of 
the stream, so that the same horizons are exposed at the stream level in 
Chariton coun'ty as in Schuyler. West of the monocline, there is a 
dip of about 8 feet per mile a little north of west. Part of the northerly 
component of this dip is more apparent than real, however, as the low 
level of the upper part of the Missouri group in north Missouri is due 
more to the thinning of certain lower members than it is to post-Penn
sylvanian movements. From Kansas City north to Hopkins, more than 
100 miles, the northerly dip is 280 feet or about 2.7 feet per mile. From 
Utica, Livingston county, west to St. Joseph, the westerly dip is 7.7 
feet per mile. From Princeton to Rockport, along the north line of the 
State, the westerly dip is 7.5 feet per mile. 

South of the Missouri river the strata dip in general northwest. 
From Clinton to Kansas City the dip is 420 feet or 6.4 feet per mile. 
From Minden, Barton county, to Kansas City, the northerly component 
of the dip is 550 feet or about 5 feet per mile. 

Superimposed upon the main structural features described above, 
are numerous folds that are of much more importance locally. All of 
these trend northwest-southeast and in places raise or lower the altitude 
of individual beds by 100 feet or more within short distances. The 
common mode of occurrence is a narrow well-marked syncline lying 
close to the southwest side of a rather narrow anticline. Beds commonly 
dip compar,atively steeply to the southwest from the anticlines and more 
gently to the northeast. These folds, with the direction of their axes 
practically unchanged, can be traced for long distances across the State. 
One of the most notable is the Browus Station anticline in Boone 
county. 



CHAPTER II. 

THE MODE OF OCCURRENCE OF COAL IN MISSOURI. 

'.l.'IIE COAL BEDS. 

One o.f the surprising results of the recent geologic work in the 
coal area of Missouri was the determination of the remarkable regional 
persistency in many of the coal beds. Several beds have been traced 
diagonally across the state from Kansas to Iowa with hardly a break. 
This does not mean, of course, that the coal beds are of the same thick
ness and character in every locality or that every piece of land known 
to contain a c.ertain coal bed or horizon can have its mineral fuel 
content exactly estimated. Even the most persistent coal beds, those 
in the upper part of the Cherokee shale, thicken and thin from place 
to place and are absent under large stretches of territory. 

Not only were there variations in the character and density of the 
vegetation of the coal swamps, but parts of the coal beds have been 
wholly or partially removed by erosion. That beds have been r.emoved 
by the streams of today that have carved valleys through them and 
exposed them to view is evident to everyone. Similar drainage lines 
were developed at two other periods of the earth's history. During 
Pennsylvanian time large areas were often brought closP to the level 
of the sea and subjected to the erosive action of streamg and tidal 
currents which removed along certain channels parts of the coal and 
other beds already deposited. Afterward, when the land was again 
inundated, these channels were filled with sand and clay, which are 
now consolidated into shale and sandstone. Other and more important 
drainage ways were developed during the period of erosion that 
elapsed between the close of the Pennsylvanian and the invasion oi 
the ice sheets from the north millions of years later. In southwestern 
Missouri the erosion continued unchecked to the present time, but in 
northern :Missouri the glacial ice and the waters accompanying it 
filled up many of the valleys with masses of sand, clay, and gravel 
that are still loose and incoherent and are known collectively as d!:ift. 
'l'he courses of the old valleys that had removed portions of the coal 
beds can be detected only by thorough drilling, for they arc not shown 

(9) 
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in the present topography. The drift has also a deterrent effect on 
the coal industry in that in some areas it conceals what might other
wise be good outcrops of coal beds. 

COAL POCKETS. 

A region occupying a broad band lying cast of the main body 
of t.lte Pennsylvanian and extending well up into the central Ozarks 
bears scattered over its surface numerous isolated Coa l l\Ieasures 
pockets of unique character. The age of many of them is uncertain, 
though those bordering and underlying the main body of Coal 1\feasures 
are certainly older than the more regula.r Pennsylvanian beds of the 
same districts. Deposits of this character arc now known to occur in 
at least 35 counties, and it is probable that future geologic work will 
disclose many others. Pockets were formed in sink-holes or narrow 
valleys in l\fississippian or older formations, and few are more than 
one acre in lateral extent. The coal they bear is predominantly 
cannel and in many places is remarkably thick, some deposits measur
ing more than 50 feet and one shaft having penetrated nearly 90 feet 
of coal. Some shale and clay are everywhere associated with the coal. 
Cannel is a compact rnassi ve coal with dull satiny luster and smooth 
conchoidal fracture. It is especially high in ash and always very high 
in volatile matter, burning readily with a bright flame that makes it 
popular for household use. lt is an excellent gas producer and might 
well be more free ly used for that purpose. '£he bituminous coal 
associated with the cannel in the pockets is as a rule a poor steam coal 
and is soft; the coal of the Stover mine in Jlorgan county and at o. 
£cw other banks are, however, exceptions. 

False hopes have frequently been aroused by the d isCO\'ery of 
pockets of thick coal and the field has proved a profitable one for real 
estate men and promoters. Strange as it may seem, experienced coal 
operators from Pennsylvania and other states have been among those 
deceived by these pockets, although their true nature was pointed out 
in reports of this Survey as early as 1855, and has been described in 
several subsequent volumes. l\lany of these deposits arc important 
local supplies of fue l and may be worked with considerable profit if 
inexpensive equipments be used, bnt none of them contains sufficient 
coal to justify Urn constrnction of long railroau spurs or large plants 
An aggregate of 500,000 tons of coal in a single pocket is .exceptionally 
large, for most of them are much smaller. Tn some places seams an~ 
veins of lead and zinc ore add to the value of the pocket and in othen; 
small deposits of flint clay and plastic clay are so situated that they. 
may be burned with pocket coal mined in the vicinity. Indications by 
which the layman may detect the pockety nature of a coal deposit 
outside the main body of the Pennsylvanian arc: (1) more than 6 
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feet of coal in one bed, (2) a large proportion of cannel, (3) dips at 
high angles and in various directions, and ( 4) outcroppings 0£ heavy 
beds 0£ limestone near and at higher elevations than the coal, especially 
wliere the dips 0£ the limestone beds do not correspond in angle or 
direction with those of the deposit in question. The geologist has, of 
course, additional and more certain methods of identifying a pocket. 

BEDS IN TilE LO'i.YER CITEROKEE Sl fALE. 

Coal beds older than the Tebo are less persistent than those that 
lie stratigraphically higher and are much more variable in thickness. 
Many · of the beds were deposited in basins a few hundred acres in. 
extent, some are in narrow troughs, and others are fairly uniform 
under half a county or more. Owing to the eastern overlap 0£ the 
Cherokee in north l\lissouri, the lowest beds are not exposed and can 
be found only with the drill. Consequently very li ttle mining has been 
done at these horizons. In Southwest, ~lissouri a. number of beds lower 
than the Tebo are exposed, but few are of eco!lomic importance. 
Owing to the absence of reliable stratigrapl1ic markers no attempt has 
been made to conclate the lowest coals in widely separated basins, 
though it is more than likely tlrnt many 0£ tl1em were contemporaneous. 

The Cainesvillc bed lies 300 £ect below the top of the Cherokee 
shale and 180 feet below the Bevier ho1·izon in Harrison and )forcer 
counties. It contains an average of 4 feet of coal and is being utilized 
at a mine 500 feet deep in Cainesville. Other fa irly thick beds lie 
below the Cainesvillc and constitute a valuable reserve in this part 
or the State. It is probable that similar deposits will be found by deep 
drilling farther west and southwest in the area described as first 
invaded by the Cherokee sea. These older coals are not likely to be 
found very far south or southeast of Mercer county. 

At Atchison, Kansas, coal 36 inches thick was found by drilling 
at a depth o.f 1,124 feet, 325 £eet below the Bevier horizon. Another 
coal bed, 28 inches thick, was penetrated at a depth of 1,188 feet. 
At Saxton, near St. Joseph, these and other lower coals are thin, but 
there is strong probability that thicker basins under1ie certain parts 
of the region. At Lca,·enworth, Kansas, there are at a depth of 1,030 
feet, or 320 feet below the Bevier, 28 inches of coal that may be in 
the same bed as one of these at Atchison just described. Thirty feet 
b.igher are 26 inches of coal, and there are thinner beds both abov<; 
and below the two mentioned. 

In i\Iacon and Linn counties the Eureka coal bed'h lies 85 to J 50 
feet below the Bevier bed. Drillings show at least traces 0£ coal at 
this horizon in many places, but the thickness of t.he bed is very 
variable. At the only place it has been mined, west of l\Iacon City, iL 

*Named by C. H. Gordon, A report on the Devier sheet, 1·fo. Gool. Survey, 1893. 
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averaged 4 feet in thickness, but was split by a clay parting and was 
rather dirty. 

Considerable coal has been mined at ·waverly, Lafayette county, 
from a bed that underlies about 60 square miles and is 200 feet below 
the top of the Cherokee shale. It may occupy the same horizon as the 
Eureka bed. It is 3 to 4 feet thick at Waverly, but was not found in 
the drilling at Carrollton, on the opposite side of the l\fiss(luri river 
valley. 

The Ilfontserrat bed, in east-central Johnson county, is 120 feet 
below the horizon of the Bevier coal and not far from that of the 
Waverly. It was a large producer in the district between Montserrat 
and Knobnoster, where it is 7 feet and less in thickness, until it was 
driven fr~m the market by cleaner coal that could be more easily 
mined. The Brushy Ilill bed, a thinner coal 50 feet above the Mont
serrat, underlies the same district. 

In Henry county there are two trough-shaped deposits of deep 
coal lying 50 feet or less below the Bevier horizon, the interval de
creasing to the northeast. One of these, the Jfammoth, has been mined 
and exhausted; the other is now being operated at Bowen, near Wind
sor. Near Deepwater and Clinton arc irregular basins of coal at the 
Jordan horizon, probably 85 to 120 feet below the Bevier and about 
200 feet below the top of the Cherokee. Coal 50 feet or less from the 
base of the Pennsylvanian and apparently at or near the Jordan 
horizon crops out in many places in St. Clair and Cedar counties, but 
is rarely more than 2 feet thick. In the northwest corner of Dade 
county and the northeast corner of Barton similar beds furnish local 
supplies of fuel for the country near Sylvania and Milford. 

The Tebot coal bed lies 15 to 50 feet below the Bevier horizoc 
and is the lowest bed that has a limestone cap-rock. When this coal 
was deposited somewhat more stable conditions prevailed than during 
earlier Pennsylvanian time. There is some coal at. this horizon in 
most parts of the coal area, though not everywhere in beds of workable 
thickness. In Linn, Grundy, Chariton, Henry and other counties, 
however, considerable coal is taken from it for both shipment and 
local use, and in many areas there are valuable reserves that will bP. 
drawn upon when other fields approach exhaustion. Slightly more 
than 5 per cent of the State's output now comes from the 'l'ebo. 

tA bed In Randolph and ~facon counties that was called tho Lower Ardmore by C. H. 
Gordon (A report on the Bevier sheet, Mo. Geo!. Survey, 1893) bas boen correlated with 
the Tebo of Henry county. In this report the name long in use In the latter area has been 
used In all parts of the State. 
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Fig. 1. Coal beds at the principal mines in Missouri. 

Mulberry bed- 14. Renick. 28. Rich Hill. 
1. Worland. 15. Martinsburg. 29. New Home. 
2. Foster. 16. Vandalia. 30. Minden. 
3. Chillicothe. 17. Perry. 31. Liberal. 

Lexington bed- Bevier bed- Tebo bed-
4. Mendota. 18. Kirksville. 32. Trenton. 
5. · Stahl. 19. Novinger. 33. Brookfield. 
6. Richmond. 20. Milan. 34. Marcelino. 
7. Camden. 21. Bevier. 35. Lowis. 
8. Lexington. 22. Huntsvillo. Lower beds-
9. Higgiosvllle. 23. Higbee. 36. Cainesville. 

10. Corder. 24. Columbia. 37. ·waverly. 
11. Napoleon. 25. Fulton. 38. W'lndsor. 
12. Missouri City. 26. Leavenworth. ;{9. Deepwater. 

Mulky bed- 27. Sutherland. 40. Sylvania. 
13. Macon. 

TIIE BEVIER, RICH HILL, WEIR-PIT'l'SBURG OTO BEDFORD BEDS. 

The Beviert is by far the most important coal horizon in Missouri. 
Not only does about 56o/o of the total coal output of the State 

come from it, but in nearly every part of the coal-bearing region it 

t Name given by :McGee in 1888 from its occurrence at Bevier in Macon county, and 
employed by Gordon, Marbut., and others to designate the thick coal In the Bevier, Hunts
ville, and Higbco districts. 
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includes reserves that are still untouched. The Bevier bed carries 
from a few inches to six feet of coal in most counties in which the 
Cherokee shale outcrops and has been penetrated in many drilling;;; 
and shafts in areas in which higher rocks appear at the surface. It is 
the bed mined extensively in Macon, Adair, Randolph, NortLeast 
Howard, Boone and Callaway counties, at l\Iilan in Sullivan county, 
and in the deep shafts at Leavenworth, Kansas, and it was formerly 
utilized at Randolph in Clay county. It is also mined for local trade 
in Chariton, Carroll, eastern Putnam, and several other counties. 

'l'he Bevier is rather easily identified, as it is the only bed that 
has a limestone bottom-rock and no limestone cap-rock. Over it are 
10 to 40 feet of shale and sandstone which were laid down during a 
short period of shallow and disturbed water. The coal itself and the 
beds immediately below it were deposited under remarkably uniform 
conditions. Clay or shale partings 3 inches or less thick occupy the 
same positions in the coal under tens and hundreds of square miles. 
The Bevier bed lies 100 feet below the top of the Cherokee shale in 
central and northeastern l\Iissouri, and 25 to 50 feet lower in the north
\\ estern and west-central part of the State. 

In Bates and Vernon counties there is a bed 150 to 190 feet below 
the top of the Cherokee which probably occupies the Bevier horizon, 
but as more geologie and paleobotanic work must be done before this 
correlation can be completely verified and as the bed lias been known 
for years by a local name, it is called the lower Rich Hill coal bed in 
this report. 'l'he upper Rich ITill coal is closely associated with the 
lower and may be the Bedford seam. 'I'he lower Rich Hill is very 
irregular in thickness, having apparently been deposited in basins, and 
lacks the well-defined limestone bottom-rock that characterizes the 
Bevier bed of north 1\Iissouri. 

On the western edge of Barton county is a persistent bed that is 
very extensively mined in Crawford and Cherokee counties, Kansas. 
It is undoubtedly the same as the lower Rich Hill and, consequently, 
very probably li es at the Bevier horizon. In conformity with the 
nomenclature used in the adjacent Kansas field, however, the bed is 
in this report termed the Weir-Pittsburg Lower. 'I'll e coal is of fairly 
uniform thickness and lies about 180 feet below the top of the Cherokee 
shale. 

West of the large mining districts in )!aeon and Randolph coun
ties, the principal shale parting of the Bevier bed thickens so much 
that it is difficult to mine the coal above and below it as one bed. In 
Livingston and Carroll counties what is probably the upper bench 
of the Bevier lies about 15 feet above coal that is undoubtedly at the 
Bevier horizon. Because the upper bed lies so far above the lower that 
it is for all practical purposes a separate seam and because it may 
actually be an independent deposit instead of a split from the lower, 
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the name Bevier has been restricted to the lowe1· bed and the name 
Bedford applied to the upper in this part of the State. The Bedford 
is of very little economic importance, except in Livingston county, 
being too thin for commercial mining in many districts. Some coal 
is found at the Bedford horizon in many drillings and a few exposures 
in northern and western l\Iissouri. In Bates, Vernon, and Barton coun
ties, the names upper Rich Hill and W cir-Pittsburg Upper have been 
applied to beds that may correspond to the Bedford. 

TlJR MULKY _\ND SU:lfMIT BEDS.':, 

Between the Bevier coal and the top of the Cherokee shale, therJ 
are two persistent coal horizons about equally spaced from one another 
and from the top and bottom of the interval mentioned. Both of the 
beds have thin limestone cap-rocks separated from th<~ coal by black, 
strongly laminated shale, and in some districts strongly resemble one 
another. In other areas, especially where the Bevier and Summit beds 
arc absent or not well developed, it is very difficult to distinguish the 
'l'ebo from the ::\Iulky. 

rl'he Mulky coal bed is rarely more than 2 feet thick, though in 
some fields it is as much as 3 feet. A notable peculiarity is its uni
formity in character and associations over large areas in deposits that 
are widely separated from one another by stretches of barren terri
tory. The Mulky is of greatest economic importance in l\fontgomery, 
Jtalls, Audrain, western Macon and Randolph, Chariton, Carroll, south
eastern Lafayette, and Johnson counties. Jn much of this area it is 
used only for local trade, though it could be profitably mined in many 
places were competition with thicker beds eliminated. 

The Summit bed is about 25 feet above the 1\f ulky in the type 
locality near l\facon and occurs in outcrops and drillings in many parts 
of the State. It is less than 14 inches thick in most districts and is not 
considered workable in any but a very small way except in Howard 
and Boone counties, where, howeYer, it is commonly less than 20 
inches thick. 

TITE LEXINGTON BED. t 

'!'he Lexington .is one of the most persistent beds in the State. 
In most of the region it is less than 2 feet thick and is thickest in 
Putnam and ad,jacent counties, where it bears about 3 feet of coal. 

*The name Mulky was applied by Broadhead many years ago to a bed in southeastern 
Lafayotto county and was afterward used by Winslow and other writers. In this report 
n replaces tho name Macon City, which has been used by Gordotl and Marbut to designate 
a bed in :Macon and Randolph counties now known to occupy the same horfaon as tho Mulky. 
Tho name Summit was used first by McGee and aft,erward by Gordon ancl Marbut to desig
nate the bed next higher ~han tbe ),facon City in Macon and Randolph counties. 

1"So named by Droa,dhead in 1873 from its occurrence near Le:(ington. Tho name was 
also used by Winslow in 1892 and Marbut in 1898 in detailed reports on Lafaye,tte and Ray 
counties. 
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Except in 11facon county and the region south and southeast of it, 
outcrops and drill r.ecords show at least a few inches of coal at the 
Lexington horizon in nearly all parts of the State in which it occurs. 
Nearly 30 per cent of the State's total production comes from this 
bed, by far the greater part from Lafayette and Ray counties and 
most of the remainder from Putnam and Adair counties. 

The Lexington bed lies at or within a few feet of the top of the 
Cherokee shale. Much limestone is associated with it, for its cap-rock 
is the lowest limestone of the Henrietta formation, and in north Mis
souri it has also a well-developed limestone bottom-rock. It is the 
same bed stratigraphically as the Fort Scott red coal of Kansas and 
the Mystic coal bed that is economically so important in Appanoose 
and \Vayne counties, Iowa. 

BEDS JN TTIE PLEASANTON SHALE. 

Coal beds are exposed in many places along the outcrop of the 
Pleasanton shale and appear in a number of drill records that have 
penetrated the formation, but most of these arc so thin as to be of 
very little economic importance. 'l'he two most persistent coal hori
zons are near the top and bottom, respectively, of the formation. The 
upper, named the Ovid by J\Iarbut, has been mined only in northeast
ern Sullivan county and only for local use in that locality. The lower, 
called the Mulberry by Broadhead,! is sufficiently thick to be work
able only in Bates county, where it is slightly less than 3 feet thick 
and is mined both for local use and for shipment. Aside from the 
two districts just mentioned, Pleasanton coals are not known to be 
utilized in Missouri at any but a few small farm diggings. 

BEDS IN 'l'HE MISSOURI GROUP. 

There are streaks and thin beds of coal in several of the forma
tions of the Missouri group, but very few that can be utilized. Those 
in the Douglas shale arc too thin or too impure in Missouri, though 
more serviceable in parts of Kansas. The Wabaunsee and Shawnee 
formations also contain several thin beds of coal, among them th,~ 
Nyman bed in the Wabaunsee, and the E lmo and Nodaway in the 
Shawnee. Only the Nodaway is as much as 14 inches thick in more 
than very small areas and it is economically important only in Noda
way county, where it averages 16 inches thick in places and furnishes 
considerable coal for local consumption. In Iowa a somewhat larger 
fuel supply is derived from this bed. 

tRept. for 1873-1874, Mo. Geo!. Sutvey, pp. 155-178. 
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THE COAL FIELDS. 

One of the most important questions regarding the coal of the 
western interior region is the westward extension of coal-bearing 
deposits in Kansas, Nebraska, southwestern Iowa, and northwestern 
Missouri. Until recently it was the opinion of many geologists that 
the region in which there are rocks of Missouri group age in north
western Missouri and southwestern Iowa was very doubtful coal ter
ritory. It was realized that the thin beds of the Missouri group might 
be locally workable, as in Nodaway county, Missouri, and Page county, 
Iowa, but it was thought that the thicker coal beds of the Cherokee 
formation were probably absent. Drilling at Clarinda, Iowa, and more 
especially at Leon*) hav.e shown that parts of the doubtful Iowa terri
tory may contain workable coal beds. Still more satisfactory have 
been the results of drilling in northwestern Missouri. At Cainesville, 
in Harrison county, and Princeton, in Mercer county, the Cherokee 
shale is exceptionally thick and contains a considerable amount of 
coal. Drilling just completed in Worth county shows similar condi
tions, though not quite so much coal. Drillings in Nodaway, Atchison~ 
and Andrew counties were not carried sufficiently deep to explore the 
more important coal horizons in the lower Cherokee, but one at Forest. 
City, Holt county, showed that the Cherokee was very thick and con
tained considerable coal, though not in thick beds. There can be little 
doubt that the i·egion east and south of that just mentioned is potential 
coal territory, though only a few drillings have been carried to th<:l 
bas~ of the Coal Measures. The results of drillings and mining opera
tions at Saxton, Atchison and Leavenworth are particularly gratify
ing. Indeed, the only part of the Pennsylvanian area of the State 
about which there is much doubt is the extreme northwest corner, 
where the Cherokee shale may be largely or entirely lacking. Even 
there, however, the Nodaway and other beds of the :Missouri group are 
locally workable. 

In connection with the future coal development of northwestern 
Missouri, the fact should not be overlooked that coal beds more than 
3 feet thick are probably as rare in that region as in the more 
thoroughly explored parts of the State. In every part of Missouri, 
however, coal horizons are less than 2,000 feet below the surface and 
the possibility of profitably mining beds of moderate thickness at even 
greater depths has been thoroughly proven in this and other coun
tries. t At Atchison, Kansas, a shaft has been sunk and some mining 
done at a depth of 1,170 feet, and at Leavenworth a 22°inch coal bed 

*Hinds. Henry, Coal deposits of Iowa, Towa Geo!. Survey, Vol. XIX, 1909, pp. 247-253. 
tFisher, C. A., Depth and minimum thickness of coal beds as limit ing factors In the 

valuation of coal lands, Dull. U. S. Goo!. Survey, No. 424, 1909, pp. 48-64. 

G-2 
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at a depth of 720 feet has furnislied large supplies of fuel for many 
years. Under the present rather depressed state of the coal market 
in the western interior field it is a question whether the expense of 

IJlllliTiliilmr Arecrs conlP1n111? 
llllllllJll!lll wtJd"rNe coal /Jee/.:; 

Fig. 2. Map or the Western Interior Coal Fields. 

prospecting and opening deep-lying coal deposits of moderate thick
ness tvould be justified, but with the better conditions that the near 
future is certain to bring forth, the immense coal resources of north
western Missouri will become important. 

Although practically all the Pennsylvania area of Missouri is coal
bearing and although mining on at least a small scale is carried on in 
nearly all of the region in which the Des 1\foines group appears at the 
surfi,tce, yet certain fields are distinguished by the fact that they 
have been proved to contain exceptionally thick or easily mined coal 
deposits and have been developed by comparatively large mines. Only 
those areas in which there are shipping mines that contain coal de
posits similar and contiguous to those at such mines are shown on the. 
accompanying map (Pl. III) and described in. the following ,discus-
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sion. Examination of the detailed county reports in this volume will 
show that other parts of the State that have received relatively little 
attention from operators contain deposits equal in value to those that 
are now extensively mined. 

'l'IlE BEVIER FIELD. 

'l'hc Bevier is one of the most important fields in l\Iissouri, for it 
contains the Bevier coal, a fairly thick bed of wide areal extent, and 
produces about 27 per cent of the State's output of coal. In a broad 
sense the part of this bed that is workable under present conditions 
is bounded on the north hy the Hannibal & St. Joseph branch of 
the Burlington system, on the east by the vVabash railroad from 
l\Ia.con City to Renick and thence by an imaginary line south to Rucker 
and southeast to Browns Station and Fulton, on the west and south 
by l\Iussel fork and an imaginary line passing through Salisbury, 
Yates, Burton, Harrisburg, Columbia and Carrington. By no means 
all the land within this area is underlain by the Bevier bed, for th0 
coal has been cut out by a channel of Pennsylvanian age in central 
Randolph county and by pre-glacial erosion in many places, notably 
between :J\liddle fork and the Chariton in J)lacon county and between 
East and l\1iddle forks in parts of Randolph. 'l'he west side of the 
northern part of the field is seriously affected in places by a thicken
ing of a clay and sandstone parting. 

The northern part of this field, the Ardmore district in :Macon 
county, is the most important, both because a greater quantity of coal 
is mined there than in any other single district in the State and be
cause the coal is slightly thicker than it is farther south. 1'he aver
age thickness of the bed is 4% feet, though it is in places ·one or two 
feet above or below this average. A chiy band averaging 2 inches in 
thickness splits the coal about one foot from its base. Locally this 
band becomes hard and arenaceous and thickens so much as to be
come somewhat troublesome. At Lingo, where a detached area of th•J 
Bevier bed was formerly mined, this thickening of the clay band was 
especially notable. The roof of the Bevier bed in the Ardmore dis
trict is a sandy shale or a sandstone, changing abruptly from one to 
the other. The sandstone makes a firm roof, but has a tendency to 
cut down into the coal so as to make its thickness variable. The shale 
roof is fairly stable when proper precautions are taken. 

One other bed, the l\Iulky coal, is of present economic importance 
near and east of the ·w abash railroad, wl1ere the Bevier bed is thin. 
It lies 12 to 30 feet above the Bevier and is about 2 feet thick. It is 
mined on a fairly large scale in and near Macon City, where it is or 
excellent quality and possesses a Yery strong roof. Other coal beds 
occur, but are not now mined. 
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The Huntsville district of the Bevier field occupies the northwest 
quarter of Randolph county, west and north of the Wabash railroad, 
and the adjoining edge of Chariton county as far west as Salisbury. 
The Bevier bed is slightly thinner here than in the Ardmore district, 
averaging 31/z to 4 feet, but is otherwise similar. The principal mining 
centers are Huntsville and Kimberly. Mining at Salisbury has not 
proved very profitable because of the thickening of the clay parting 
in the Bevier bed at that point. The J\[ulky coal is not mined within 
the limits of this district, though local trade is supplied from the same 
or a very similar bed at points near the :Missouri, Kansas and 'rexas 
railroad between :Moberly and Paris. . 

The Higbee district of the Bevier field lies in south-central Ran
dolph county, west of the \Yabash railroad, and the northeast corner 
of Howard county. It is separated from the Huntsville district by 
a channel of Pennsylvanian age in which the coal is cut out by sand
stone and shale. The Bevier bed has been opened by shipping mines 
at and near Higbee, Yates, Elliott, Renick and Russell, and averages 
31/z feet in thickness with the usual thin clay band in its lower half. 
The roof is not quite so strong as in the northern districts, being an 
argillaceous shale that requires careful attention. The Mulky coal is 
mined at Renick, where it is 18 inches thick and has an excellent roof 
of firm black shale overlain by a limestone cap-rock. 

The Columbia district of the Bevier field is the continuation to 
the southeast of the Higbee district. The Bevier coal, averaging 31/z 
feet in thickness, underlies the divides in the northwest quarter of 
Boone county. J\iining for local trade is prosecuted near Harrisburg, 
Rucker and other points, and in a slightly more extensive manner near 
Columbia . . Mining conditions are much the same as in the Higbee 
district, yet the Boone county area has not received the attention it 
merits. Improvement in railway facilities may give an impetus to the 
coal mining industry. Another coal (Summit), about 2 feet thick and 
40 feet higher than the Bevier, underlies the higher lands of the dis
trict, while an 18-inch bed (Tebo) lies, at least locally, a short distance 
below the Bevier. 

The Fulton district of the Bevier field occupies cast-central Cal
laway county. The only important coal bed is the Bevier, here irregu
lar in thickness but averaging about 30 inches. The shale roof is poor 
except where it is strengthened somewhat by a thin cap-rock of impure 
limestone. It is mined rather extensively near Fulton, where the 
product is consumed locally by the clay plants and the State institu
tions,. and in smaller quantities at Younger, Stephens Store, Millers
burg, Carrington, and other places. 
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THE LEXING'fON FIELD. 

The Lexington coal field equals the Bevier field in output, in spite 
of the fact that its only coal bed averages little more than 20 inches 
in thickness. This coal, the Lexington bed, is a favorite £or domestic 
use, can be mined very economically, and is located near large centers 
of fuel consumption. The roof of the coal is a strong limestone, in 
many localities separated from the coal by a thin stratum of firm 
black shale ("slate") that can be conveniently taken down to make 
the requisite height along the face and used to build gob walls. 

'rhe Richmond district includes that portion of the Lexington 
field that lies north of the :Missouri river bottoms; viz., all of Ray 
county, except perhaps its northeast corner, and at least southeastern 
Clay and southern Caldwell counties. It may also include northern 
Caldwell county, £or the Lexington bed was once mined at Hamilton, 
where, however, it was not in very good condition. In the greater part 
of the Richmond district the coal lies in two benches with limestone 
resting on the coal, thus: 

LimP-stono ...............................•......................... 
COAL, pyritiferous (top coal) ....................................... . 
Olay ........................... •.. ..... • ....... .. ......•.. . ...... . 
COAL, clean (bottom coal) ......................................... . 

Feet. Inches 
5 

5 
2 

1 6 

This type of bed is found at and near Richmond, Vibbard, and 
Knoxville. In places, notably between Swanwick and Richmond and 
near Lakeview, the top bench is irregular or lacking and more rarely 
the upper portion of the bottom bench is absent. When traced from 
Richmond to Camden the top coal gradually disappears, its place being 
taken by black shale. At Camden, Fleming, Orrick, and :Missouri City, 
the following is the average section: 

Limestone ................ .. . ...... . . ... . .. . .... . . ... ..... ........ . 
Shale, black ("slate") .............................................. . 
COAL....... . ............ ... .. .. . 

Feet. Inches. 
7 

10 
1 9 

There is a vast amount of coal in the Richmond district still 
untouched. 

The Higginsville district of the Lexington field includes all of 
Lafayette county except the eastern and the southern edges. In the 
southeast corner, however, there is a lower coal called the 1\Iulky bed, 
much like the Lexington bed in thickness and character; and at 
v\T averly, in the northeast corner of the county, there is a large basin 
of still lower coal that is 4 feet thick and has a roof of thick shale. 
The Lexington bed was cut out and replaced by sandstone and shal11 
in an ancient channel, several miles broad, that lies between Lexington 
and Dover and extends thence southward to beyond Higginsville; 
and it has been removed more r ecently from the valleys of the larger 
creeks. East of Lexington the coal is tlie same as at Richmond, being 

I 
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in two benches. At Dover the coal is as at Lakoview, in two benches 
but subject to rather abrupt and irregular thinnings. South and west 
of Lexington, where the most extensive mining is conducted, the coal 
bed is the same as at Camden, though the black shale between the 
coal and the limestone is a few inches thicker. "\Vestward and south
ward from Wellington and southward from Lexington the thickneS'> 
of coal decreases gradually, so that at Napoleon it is only 17 inches 
and at Mayview only 16 inches. Northwest and southwest of Odessa 
there is only from 10 to 16 inches of coal. Near Higginsville the coal 
is of the Camden type, but is only from 14 to 18 inches thick. The 
excellence of mining conditions, however, the attractive condition in 
which the coal reaches the market, and the advantageous location of 
the town as regards shipping facilities have caused extensive mining 
to be prosecuted near it. Near Corder the thickness of the coal aver
ages 21 inches, though somewhat decreased locally by "horsebacks". 
North and south of Corder tl1erc is a considerable area of coal land 
practically untouched. 

THE NOVINGER FIELD. 

The Novinger field is the third in importance in Missouri, pro
ducing 15 per cent of the State's coal output. As now known, it 
embraces the northwest quarter of Adair county, reaching its fullest 
development in the neighborhood of the Iowa & St. Louis railroad be
tween Youngstown and Connelsville, where the coal worked is reached 
by slopes ,and shafts. It is probable that future prospecting will 
reveal important basins of coal betw.een the Novinger and Bevier fields, 
for in both areas the Bevier bed is utili2:ed and is much the same in 
one as in the other. The average section of the Bevier at Novinger 
and Connclsvillc is : 

Shale ...... .. ................. . ... . ... .. .. . . .. . 
COAL .... .. . .... .... . ................ .. .. . ... ... ... ............ . 
Clay..... .. .... . . . . .. .. .. .. .. .. ... ..... ... ...... .... ... .. . 
COAL......... ...... ... ..... .... . .... . . . .. . . .. .. . . . . . ... . . 
Clay............... . . . .. . ............ . .......... . . .. .. .. .. . 
COAL........... . . .... .. . .. ... .. . ... .. .. .. .. ... .. .. . .. . 

Feet. Inches. 

2 1 
i 

4 
1 

Total coal. . . .. . . . . . . . . . . .. . . .. . . .. .. . . .. . . . . . . .. .. . . . . . .. 3 5 

'l'his coal is excellent for steaming purposes, is very hard, and is 
somewhat dirty at top and bottom. The shale roof r.equires rather 
careful attention. The long-wall method of mining is being intro
duced as an experiment; its success would mean that a great impetus 
would be giv.en to mining in this and similar fields. East of Novinger, 
near Kirksville, the shale over the coal is replaced by a sandstone that 
has a very uneven undersurface, cutting down badly into the coal in 
rolls. Under Kirksville itself, the Bevier bed is so thin as to be un
workable. West of Novinger, at Danforth, the coal is split by a 
troublesome "bench-rock," which thickens farther west. At Stahl 
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the upper b.ench of the BeYicr is 30 inches thick and is separated from 
the lower bench by 9 feet of shale. At Dewey, a short distance west 
of Stahl, the Bevier was abandoned after a short attempt to mine it. 
At l\Iilan, still farther west, the two benches of the Bevier are so close 
together that both have been mined together, though ,,·ith difficulty. 
No prospcting has been done· between Dewey and .;\lilan and it is 
possible that the "bench-rock'' is locally thinner in this territory than 
is generally supposed. 

A coal bed (Tebo) that is about 24 inches thick lies about 55 feet 
below the Bevier bed, but no coal has yet been taken from it. The 
bed now mined at Stahl (Lexington) lies about 100 feet above the 
Bevier bed and will be mentioned under the next heading. 

'fTIE MENDOTA. FIELD. 

The Mendota -field includes the eastern half of Putnam county, 
the nortlnvest corners of Schuyler and Adair counties, and the north-· 
east quarter of Sullivan county. In this field there is a vast area 
of undeveloped coal land, the value of which is scarcely realized, for 
only 2 per cent of the total output of the State comes from it. The 
coal present constitutes the southern extension of the bed termed the 
l\fystic coal in reports of the Iowa Geological Survey, a bed that pro
duces, near l\fystie, Centerville, Cincinnati and Seymour, nearly one
fifth of Iowa's large coal output. This bed is now known to be the 
same as the Lexington of the Lexington field in Missouri. There are 
numerous small country mines in many localities in the :Mendota -field, 
but shipping mines are confined to ::\[endota, Unionville, Stahl, and 
Coal City. The following average sections show the thickness of the 
coal and the nature of the overlying strn1 a in the different districts: 

AT ~fENDOTA AND UNIONVILLE. 
Feet. Inches. 

Limestone ("cap-rock") ... ......... .. ...... . . .. .... ... .. ... . . ... ... . 1 6 
Shale, drab ("clod") ........................ . ...................... . 8 
Shale, black ("slate") . . . . . . . . . . . . . . . . . . . . . . .. .. .. ... ........ .... . 1 1 
COAL ............. . . . . . ... . . . . .... .. . . ..... . .. .. .. .. . . ... . ... . . . . 1 8 
Clay parting ("mud-band"). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . 2 
COAL................... .. ... . ... .. . .... ........ .... . 1 
Clay parting ............... .. . . . ........ . .... . .................. . .. . 1 
COAf, ("Dutchman").. . ... ... . ... .......... .......... . 1 

To~al coal . 2 9 

AT STAHL. 
Feet. Inches. 

Limestone ("cap-rock") . . .................................... . . . ... . 2 
Shale, drab ("clod") ............... ... ................. . 1 
Shale, black ("slate'') ... ........... .. .. ... .. .. ..................... . 1 
COAL ........ ... .. .. ...... ..... , .... ... .. . .. ..... . . ............. . 2 
Clay ("mud-bane!"). 2 
COAL.. . . .... .. .. .. .. ... . .. . .. .. ....... .. ... . .. .. .. ... . ... . . . 10 
Clay parting. . . . . . . . . . . . . . . . . . . . . ........ . t 
COAL ("Dutchman") ..... . . ........................... . 1 

Total coal ... . ... .. . . . . .. .•.......................... .... , .... . 2 11 
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AT COAL CITY. 

Limestone ("cap-rock"). . . . . . • . . . . . . . . . . . . . . . . . . . . .. .. . .. .... . . . . 
Shale, soft ("clod") . . ........ ..... ... ........•... ... ... ..... .... . . . . 
Shale, black ("slate") .. .............. ... .. .. . .. ................ . 
COAL......... . .. . .... . . . .. ... . . .. . . . . . .. . 
Clay ("mud-band") ... ......... . ....... . ....... .. .. .. .. .. ....... . . . . 
COAL........ . .. .. ... . .. ... .. . ... .. .. .. . .. . . .. .. .. .. ... .. ... . . 
Clay parting. . . . . . . . . . . . . . . . . ... .. .. .. . . 
COAL ....... . ...... ... . ..... .. .. . . ... .. . .. .. .. .. .. .. .. .. . ... .. . . . 

Total coal ..............• • ...... . ... . . .. . ...... .. . ... . ....... .. 

THE LEAVENWOR1'H FIELD. 

Feet. Inches. 
1 6 

10 
l 
1 8 

2 
1 1 

. 1 
3 

3 

Although no coal is being taken from shafts in the Missouri por
tion of the Leavenworth field, a large part of the product of the 
Leavenworth, Kansas, shafts, about 250,000 tons annually, is actually 
mined in Missouri. These shafts ar.e about 720 feet deep and have 
for many years mined the Bevier bed, which is only 22 inches thick 
and contains no regular clay or shale partings. The roof is in most 
places a fairly strong shale. Formerly the same bed was mined at 
Randolph, near Kansas City, in Clay county, and at the Brush creek 
shaft, a short distance south of Kansas City. Owing to several dis
couraging £actors these mines have been abandoned, although the 
coal mined had much the same thickness as at Leavenworth. At 
Atchison, Kansas, the Bevier was reached at a depth of 799 feet and 
found to be 22 inches thick. At Saxton, near St. Joseph, 21 inches of 
coal at the Bevier horizon ·was penetrated by the drill at a d.epth of 
645 feet. At Stewartsville, about 20 miles east of St. Joseph, the same 
bed was 23 inches thick. All the evidence at hand points to the exist
ence of a r emarkably persistent bed at the Bevier horizon under Platte, 
Buchanan, and parts of Clinton, Clay and Jackson counties. Though 
this bed may be too thin and too far below the surface to be profitably 
mined at present, the success of the Leavenworth mines shows the 
commercial value of the deposit where market conditions are excep
tionally good. 

In addition to the Bevier there ar.e other coal beds in the Leaven
worth :field, most of them stratigraphically lower than the Bevier and 
more irregular in thickness. At Atchison some attempt has been mad.e 
to mine a 36-inch bed at a depth of 1,170 feet. The probabilities arc 
strong that several deep-lying basins of at least 4-foot coal will be 
discovered in the Leavenworth :field. In the drilling at Atchison there 
were 101 inches of coal in beds more than 14 inches thick, at Saxton 
110 inch.es, at Leavenworth 108 inches, and at Randolph 50 inches. 
No other reliable drillings in the field ha,,e penetrated to the bottom 
of the Coal Measures. 

At Forest City, in Holt county, a deep core drilling showed the 
Bevier to be only 15 inches thick and other coal beds also thin. The 
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Bevier bed may be workable a considerable distance east of the area 
mapped, £or at Richmond a drilling showed it to be 18 inches thick 
and at Hamilton it is 19 inches thick and is mined in a shaft nearly 
500 feet deep. 

TITE RICH HILL AND :\fINDEN FIELDS. 

Rich Hill was until rec.ently the center of some of the most active 
mining in the State, but the exhaustion of the thicker basins of coal 
bas resulted in the withdrawal of all the larger operators. One large 
mine is now working at New Home, west of Rich Hill, and several 
smaller mines are effecting the depletion of the territory south of the 
city, in Bates county and the adjacent parts of Vernon. The bed 
mined is the lower Rich llill and probably lies at the same strati
graphic horizon as the Bevier. Its characteristics are, however, quite 
different from those of the Bevier in north Missouri, £or it lies in 
barren areas. Only coal that is 3 to 6 feet thick is mined, thinner 
deposits being left in the ground or used by basins, separated from 
one another by small operators. The upper Rich Hill bed, which lies 
a few feet above the lower and is rarely more than 18 inches thick, 
is also utilized where the lower bed is stripped. As a consequence of 
remarkable dips that cause the coal to vary tens of feet in altitude 
within short distances, operations are conducted from moderately 
deep shafts on prairie lands adjacent to strippings. 

Prospecting thoroughly prosecuted for a radius of several miles 
from Rich Hill has failed to open up new fi elds, except one at New 
Home. There is little doubt, however, that other basins similar to 
those at Rich Hill remain undiscovered beneath the upland areas of 
both Bates and Vernon counties. One such basin has long been known 
at Moundville, where three small mines now obtain supplies from a 
deposit that contains as much as 50 inches or more of coal in places, 
but is so split by clay partings that only part of it can be recovered. 

Along the western edge of Barton county, near and north of 
Minden, and in an outlier at Liberal, mining is done on a large scale 
from a bed that is stratigraphically the same as that at Rich Hill, but 
is much more regular in thickness. Only about 23 square miles ai·e 
included in this :field in Barton county, the remainder being in Cherokee 
and Crawford counties, Kansas, where the bed mined is known as the 
Weir-Pittsburg Lower. This bed is an excellent steam coal, has a 
fairly strong shale roof, and averages about 30 inches in thickness. 
Although much of the more easily mined co·al has already been ex
tracted by stripping and shafting operations, the Missouri portion of 
the neld still produces more than 200,000 tons annually. 
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'l'IIE )iARCEl,INE FIELD. 

The Marceline field occupies the southeast quarter of Linn county 
and the adjoining northern edge of Chariton county, and produces 
4 per cent of the State's coal output. Coal is mined rather extensively 
at Marceline and for local needs at Bucklin, Brookfield, and Rothville. 
At least three beds of coal are known to underlie this field, only the 
'l'ebo being utilized to any great extent. At Rothville the l\lulky i;:; 
mined on a small scale, and a fourth bed, said to be 32 inches thick, is 
reported to lie about 70 feet below the Tebo in several places. The 
Tebo is reached at Bucklin by a shaft 228 feet deep and at l\Iarceline 
by three shafts respectively 1:30, 190 and 212 feet deep. It is slightly 
irregular in thickness, being affected by "rolls" in the roof and the 
floor, and averages about 29 inches. The roof is a shale of fair 
strength. 'I'he field is commercially important because it is the only 
producer of coal along the line of the Atchison, Topeka & Santa Fe 
railway between Carrollton and Clark county. 

THE VANDALIA Fll!;LD. 

'l'he Vandalia field is perhaps better known for its fire clays 
than for its mineral fuel, yet it contains a coal bed, probably the l\folky, 
that is also important. This coal bed is mined, though in rather a 
small way, at and near Perry, Vandalia, Farber, Laddonia, Martins
burg, and V{ ellsville. It underli es lhe southwest corner of Ralls 
county, the extreme southeast corner of ::\fonroe, the vicinity of vVells
ville in l\Iontgomery, and all of Audrain county east of an imaginary 
line drawn up the South fork of Salt river to Mexico and thence 
southeastward. The l\Iulky i8 of good quality locally, but contains 
numerous patches of poor coal where "slips" and "clay seams" are 
numerous. 'l'he roof over the bed is a ha.rd, blue-back shale ("slate"), 
which is lithified in places and bears ovoid concrctionary boulders 
of impure limestone. Near Perry the coal is reached by drifts and 
shallow shafts and in the remainder of the field by shafts 110 feet 
or less i~ depth. ·where normal the coal is remarkably uniform in 
thickness and averages: 

COAL .... ... ....... .. .. . .. . • . .. . . . .. .. . . . . . ... ... . ... .. .. . ... .. ... . . .. . 
Pyrite . ... . . . ..... .... .... .. . . . . ... .. . . .. . 
COAL, ..... .. ........ • . 

'ff.ill POS'l'ER FJELD. 

Inches. 
20 

10 

The Mulberry coal is mined for local nse and hy small shipping 
mines in the western half of Bates county. ·where mined near W or
Jand, Foster, Sprague and Hume, it averages 30 to 36 inches in thick
ness. Farther north it is more variable and is thin -in places. 'fhe 
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roof is normally a thick shale, though in north western Bates county 
there is locally a limestone cap-rock. The :field produces about 50,000 
tons of coal annually. There are other coal beds, not utilized, be
neath the 1\lulberry. 

TUB JORDAN FIELD. 

The Jordan fie ld occupies the south-central part of Henry county 
and much of northwest St. Clair county, though mining on a large 
scale is confined to the vicinity of Clinton and Deepwater. In the 
chief mining area the coal mined, the Jordan bed, was deposited very 
irregularly and lies in basins or lenses. 'l'he average thickness of th1i 
coal is about 3 feet where mined. 'I'he roof is a shale of variable 
composition that contains well-known fossil-plant floras. The field 
formerly yielded a larger output tl1an it does at p1·esent, as the thicker 
basins have been ex11austed. It is possible that the coal mined in small 
local drifts and slopes near Lowry, l\Ionegaw Springs, Johnson Cit-y, 
and elsewhere in St. Clair county, is not the J orda.n, though it is in 
many respects similar. 

'l'IIE LEWIS FIELD. 

'rhe Lewis field includes the typical Tebo coal in northern and 
western Henry, west-central Bates, and northwest St. Clair counties, 
being divided into two parts by the valley of Grand river. 'l'he Tebo 
is fairly persistent and has a uniform thickness of 24 to 30 inches. It 
has a strong limestone cap-rock separated from coal by 2 or 3 feet 
o:f black, strongly laminated shale. This field uses the longwall system 
of mining and is the only large one south of the Lexington that does 
so. In the gr.eater part of it only a local trade is supplied, but some 
coal is shipped from northwest of Clinton and more from the vicinity 
of Lewis. The sarnP. coal is found in Johnson county, but is not much 
mined. 

OTHER FIELDS. 

In addition to the fields described above, there are a number of 
smaller ones from which coal is shipped, as well as a great number in 
which coal is mined only for the local trade. 'l'he shipping areas will 
be very briefly enumerated, as more detailed accounts may be found 
in the county reports. 

The most irnportaut recent discovery was the finding of much coal 
in drillings at Caincl-'ville, Ilarrison county, and Princeton, l\f ercer 
county. Drill records at the former town show an average of more 
than 10 feet of coal distributed among several ueds. One of the hest 
equipped mines iu the Stat e has been opened in a 4-foot bed that lies 
480 feet below the surface. Drillings near Princeton also reveal la.rge 
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amounts of coal at fairly deep horizons, though the value of the prin
cipal bed is slightly impaired by a shale parting. There are immense 
and hitherto unknown coal resources in this part of the State, and w.e 
may look for a rapid development of the coal industry. 

In the early days of coal mining large shipping plants operated 
near Montserrat, in Johnson county, where the :;\fontserrat bed was 
locally 7 feet thick, but not very clean. There are several higher coals 
in Johnson county tl1at are 3 feet and less thick, yet very little coal is 
shipped. At Chilhowee, in the southern part of the county, two shafts 
223 feet deep were operated until recently. The coal mined was 52 
inches thick, but split into two benches by 3 or 4 feet of clay. A 
drilling near Chilhowee shows the presence of other coal beds. At 
Sutherland coal is occasionally shipped from a two-foot bed at the 
Bevier horizon. 

A few miles northwest of \Yindsor there is a remarkable trough
shaped coal deposit 6 feet and less thick, and closely associated with 
another thick bed that cannot be utilized. Although it is only a ques
tion of a comparatively short time before this trough shall have been 
exhausted, it is now producing more than 200,000 tons a year from 
shafts of moderate depth. A similar deposit was mined out near Lewis 
and others will probably be discovered as soon as systematic and 
thorough drilling is undertaken. 

At Sylvania, in northwest Dade county, there is a field from which 
small quantities of coal are hauled and shipped, though it is many 
miles from a railroad. 'l'he coal underlies only the higher lands and 
is about 30 inches thick. A similar deposit is mined locally in the 
northeast corner of Barton county and adjacent parts of Vern~n and 
St. Clair counties. 

A little coal is shipped from some of the thick coal pockets in 
Moniteau and Cole counties, though the total output is not important. 



CHAPTER III. 

THE COAL INDUSTRY IN MISSOURI. 

PRODUCTION AND MARKET CONDI'l'IONS. 

So far as known l\Iissouri was the first state west 0£ the 1\1Iissis
sippi to produce coal. In 1840 the output was 9,972 short tons, accord
ing to the census report of that year, and it is probable that mining 
began at an earlier date. At first mining appears to have been confined 
to the Missouri river counties, because 0£ the early settlement 0£ the 
region, cheap transportation by water, and the fact that the coal 
outcropped in many river bluffs where it could be mined by drifting 
and utilized by the many steamboats then plying on the great stream. 
·with the coming of railroads conditions were chang.ed, but £or many 
years mining was largely confined to regions in which the coal out
cropped. Later increased demand caused the sinking of shafts in the 
more level districts, adjacent to those in which drifting was done, and 
finally deep-lying beds were exploited to some extent. 

Until 1874, when it was surpassed by Iowa, Missouri held first 
place among states west of the 1VIississippi as a coal producer. More 
recently a few other western States have also registered a production 
greater than that of :Missouri. The following table shows the produc
tion of coal in the United States in 1911, by states: 

COAL PRODUCTION OF THE UNITED STATES IN 1911. 

Alabama 
Arkansas ... . ........... .... .... .•. .. ....... . 
California and Alaslm ...... .. .. .. .. .. .. .. ... . .. ...... . 
Colorado........... . ... .. .. .. . .. .... . . . . ... . . ... . 
Georgia . . ....... .•... . ... . . .... ..•.......... ... .... .. 
Ida.ho ....... . ·. · . .. . ·... .. ......... . .. .. .. . .. ...... . . 
Illinois .. ............... ... ...... .. . 
Indiana ............... .. . ..... .. ... . ...•..... . .•..... 
Iowa. .......... . . ...... . ... . ... • ...... . ....... . ...... 
Kansas ........................ . .... ·. , ... · .·· • ···· 
Kentucky ...... . ... . ... •. .....••..................... 
Maryland...... . ............................ . 

(29) 

Quantity. Value. 

15,021,421 
2,106.789 

11. 647 
10,157,383 

165,330 
1,821 

53,679,118 
14,201,355 
7,331,648 
6.254,228 

13,706, 839 
4,685,795 

$19,079,949 
3,396.849 

13,297 
14,747,764 

246,448 
4,872 

59,503,278 
15,326,808 
12,663,507 
9,645,572 

13,617,217 
5,197,066 
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COAL PRODUCTION OJ.<' THE UNITED STATES IN 1911- Continucd. 

Statc or Tcrritory. 

Michigan ... . ..... .... .... ... ... ..... ... ..... .. .... . . 
Missouri. . ... . ..... . . ...... . ... . ... . . . . 
Montimt\ ....... . ... . .. . . 
New Nfexico . . .. . ... .. .. . 
North Di~kota . . .............. . .... . ..•....... . ... . .. . 
Oh.io ............ . ... . .. .. .. .. .. . .... . .. . ... .. . 
Oklahoma....... . . .. .. ... . 
Oregon ..... .. ... . .. ... .... .... .... .... . . 
Pennsylvania bituminous . . .. .. . ... . .. .. .. .. ... . . . 
Tennessee .. . 
Texas ...... . .... . . .. .. ..... ... ... ..... ... .... .. . 
Utah. . . .. . . ... .. .. .. . .. ..... .. .. .. .. ... . . 
Virginia ... . 
Washington .. .. . . ... ... ..... .. ... . .. . ... . 
,vest Virginia . . . .•. . . ... . 
Wyoming .............. .. . 

Total bituminous ..... .. . ... .. ..... . . . . ....... . 
Pennsylvania anthracite ... . .. .. .. .. .. . .. .. .. .. .. .. . . 

Grand to tals ... .... .... . . .. . ... . ... .. ..... .. .... . 

Quantity. 

$1,176.074 
3,760,607 
2,976,358 
3,148,158 

502.628 
30,759,986 
3,074,242 

46,661 
144,721,303 

6,433,156 
1,974 ,593 
2,513,175 
6,861,667 
3,572,815 

59,831,580 
6,744,864 

405,724.241 
90,464.067 

Valuc. 

$2,633,803 
6,431,066 
5,342,168 
4,525,925 

720,489 
31.810, 123 

6,291,494 
108,033 

146,311,930 
7,209,734 
3,273,288 
4,248,666 
6,254,804 
8,174,170 

53,670,515 
10.508.863 

$450,957,698 
174,952,415 

496, 1S8 , 308 8625, 910,113 

E. '\V. Parker, of the U. S. Geological Survey, summarizes the 
present status of the industry as follows: 

Even if the coal mining industry were free from the biennial wage troubles, 
the prospects for any marked increase in the production of coal in Missouri 
are not favorable. Surrounded as it is by other coal-producing states- Iowa 
on the north, Illinois and Kentucky on the cast, and Arkansas, Oklahoma 
and Kansas on the south and west_:_the output of the :Missouri mines is re
stricted to comparatively local markets. Moreover, the larger cities of the 
State which are near the boundary lines draw their fuel supplies from other 
fields. St. Louis secures its fuel from the more accessible fields of South
astern Illinois, and Kansas City depends lo a large extent upon Arkansas, 
Kansas, and Oklahoma for coal. But a more potential factor in limiting the 
demand for Missouri coal in the last few years has been the notable increase 
in the production of petroleum and natural gas in the mid-continent field of 
Kansas and Oklahoma. Natural gas from Eastern Kansas is now piped to 
Kansas City, St. Joseph and Joplin, '.V[o ., and t~ Atchison, Leavenworth and 
other cities in Kansas. Oil from the same district and from Northern Okla
homa is being extensively used as fuel for manufacturing purposes in Kansas 
City and other cities contiguous to the Missouri coal fields, and as long as 
these more desirable fuels are available the demand for Missouri coal is not 
likely to increase materially. The interruptions to their regular supplies of 
fuel caused by the biyearly conflicts between coal operators and their miners 
has created a tendency on the part of manufacturers to substitute oil and gas 
for coal.* 

*Mincral Resourcos U.S. for 1910, U. S. Geol. Sur1·P.y, 1011. p . 151. 
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Although prospects for the immediate future are not particularly 
bright, it seems certain that conditions will materially improve within 
a few years. It is only a question of time before the output of cheap 
oil from the southwestern fields will greatly diminish, and a shortage 
in the supply of natural gas has already been felt by consumers in 
western l\1issouri. l\fissouri contains a wealth of easily available coal, 
but it lies in beds commonly 4 feet or less in thickness, and, conse
quently, cannot be mined as cheaply as the thicker beds of neighboring 
states. As soon as Illinois and other competing states are forced to 
obtain their coal from thinner deposits than those now utilized, :Mis
souri's industry will receive an immediate impetus, for Kansas City 
and St. Louis alone consume three times as much coal as is now pro
duced in the State. 

PRODUO"l'fON OF COAL IN lVllSSOliRI FROM 1840 TO 1910. lN SHORT TONS.t 

Year. J Quantity.II Year. II Quantity, I Year . I Quantity. II Year. I Quantity. 

118.59 . ... 
I 184{) . .. .. 9,972 260,000 1878. . . . 1 ,608.0001 1897 . . . . 2, (J65 ,62() 

1841 .. ... 12,000 1860 .... 280,000 1879 ... . 1,008 ,0001 1898 ... . 2,688,321 
1842 .... . 15,000 1861. ... 300,000 1880 .... 844,304 1899 .. .. 3.025,814 
1843 ..... 25,000 1862 . . . . 320,000 1881 .... 1, 9GO .Ooo1 1900 . ... 3,540,103 
1844 .... . 35,000 1863., .. 360,000 1882 .... 2.240,000 1901 . .. . 3.802 ,088 
1845 .. .. . 50,000 1864 . . . . 375.000 188:l . .. . 2.s20, ooo: 1902 . .. . 3 ,89(), 154 
1846 .... . 68,000 1865 .... ,120 ,000 1884 .... 2,800,0001 190:{ ... . 4,238.586 
1847 .. . . . 80,0()0 1866. . . . 450,000 1885 . 3 , 080,000 1904 .. . . 4,168,308 
1848 .... . 85,000 1867 .... 500,000 1886 ... . 1 ,800 , 000 1905 ... . 3.983.378 
1849 ..... 90,000 1868 .... 541,000 1887 .... 3,209,916 1 1906 .... 3,758,008 
1850 .. . .. 100,000 1869. . . . 550.000 1888 . . 3,909,967; 1907 . . .. 3 ,997,936 
1851. .... 125,000 1870. . .. 621,930 1889 . . . . 2,557 ,823 1908 . .. . 3,317,315 
1852 ... .. 140,000 1871. ... 725,()(,0 1800 .. . . 2.ns.221 1 1909 ... . 3,756,530 
1853 . . . . . 160,000 1872 . 784,000 1891 .... 2,674,606 1910 . ... 2,982,433 
1854 ..... 175,000 187a .... 784,000 1892 .. .. 2,733.049 
1855 . . .. . 185,000 1 1874 ... 789,680 1893 .... 2,897,442 Total .. 107,674,384 
1856 .. · • . 200,000 1875 . .. 840,000 1894, .. . 2,245,039 
1857 .... . 220,000 1876 ... 1.008,000 1805 .... 2,372,393 
1858 ..... 240,000 1877 . . I 1.cc8 , ooo 18H6 ... 2,331,5421 

I 

tMineral Rosourcos U. S. ror 1010, U. S. Goo!. S,1rvey, 1911. p , 151. Figures for recent 
years differ slightly from those furnished by ~Ile State Mine Jnspectors. 

The total value of all coal mined in the State is estimated to be · 
more than $200,000,000. 
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Of the 1.14 counties in the State, 50 have produced more or less 
coal and several others have, at various t imes, mined v.ery small 
amounts. Statistics for early years are very incomplete and unsatis
factory. 'rhe first year of which anything is known of the production 
by counties is 1860, when the Federal census report credits Cooper 
with 1,040 tons and Schuyler with 2,840 tons. No other counties were 
reported. At the ends of the next two decades the census reports were 
much more complete, as shown in the following table: 

PRODUCTION AND VALUE IN 1870 AND 1880. 

1870. 

County. 
Quantity I 

(short tons). Value. 

Adair .... . ..••.............•... 
Audra.in . ...................... . 
Barton ...... . . .. . 
Dates .... . . ...... . . . .. .. .. . ... . 
Boone ...... . .. . .. . .. ... . .. .. .. . 
Callaway ... .. . 
Carroll ..... .. ..... . ............. . .. . 

1,200 

1,923 
1,380 
2,450 

S2, 700 

6,250 
7,090 
9,640 

Cass...... . . .. .. .. . . ..........................•. 
Cedar......... . . . ....... . . . 
Chariton .. .•....................... ... 
Cole....... . . . ....... . . 1,357 5,320 
Cooper..... . .. . 3.000 12,000 
Dade......... . .. ... . ....... . . ...... .. .. .... ...... .. . 
Henry..... . . . . . . . . .. . . . . 900 2,800 
Johnson....... 8,000 24,000 
Lafa.yett-0. . . . . . . . . . . . . . . . . . . . . . . . . . ......... . 
Lincoln ......... . .. • . ...... . .. . ....... 
Linn ....... . 
Livingston ... . . . .. ... .. . 
Macon .. . . 
Moniteau ...................... . 
Monroe .. . 
:Montgomery . 
Noda.way . ..... . 
Platte ..... . 
Putnam ..... ... .. .. .. . .. .. .. .. . 
Ralls ... .. ............. . . .. . .. . 
Randolph ... . 
Ray ........................... . 

· St. Charles. .. . . . . . .. . ... . 
St. Louis . .. . .... . ..... . . . . 
Sa.line ...... ... .. .. .. .. .. ...... . 
Schuyler . .. . ... ... .•. .... ..... .. 
Sullivan ........ . ........ . 
Vernon .... .. . . . 
\Varren . . .. ... .. .. .•... .. ..•... . 

Totals ......... .... . 

2,100 
600 

75,282 
1,000 

27,200 
43,846 

5,400 
444,642 

1,400 

7,140 
3,700 

212,000 
3,000 

82,250 
132,295 

23,435 
1 ,473,000 

4,000 

250 800 

621 . 930 $2,011,420 

1880. 

I 
Quantity I 

(short tons). Value. 

4,464 $9,220 
1,174 2,348 

23,501 27,763 
308,545 425,215 

400 1.000 
951 1,826 

2,030 5,060 
388 582 
140 337 
606 2,410 
910 2,800 

8,362 18,204 
1.865 3.~25 

56,904 104,319 
6,910 18,300 

77,326 132,235 
285 626 
325 975 

2,060 6,380 
155.520 302,522 

990 . 1,778 
1,175 2,350 
2,300 4,725 
2,660 7,754 

20 40 
15,100 19,775 

200 800 
120,078 233,362 
29,480 79,225 
5,900 19,100 
1.375 2,759 
8,727 19,174 

30 46 
1,600 3,750 
2,193 4,441 

. ····· ·· ·· ...... . . ... . 

844,304 $1,464,425 
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From 1882 to 1889 incomplete reports of the production of some 
counties are given in the county and State Mine Inspectors' reports. 

PRODUCTION FROM 1882 TO 1889. INCLUSIVE. IN SHORT TONS. 

County. 1882. [ 1883. 11884. 11885. 11886. 1 1887. 11889. 

Adair ...... . ..... .. ........... ... ......... .. .......................... . 
Audrain. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91,100 
Barton.... ........... .. .. . . . .. . .. . . .. . . . . .. . . . . . . .. . . . 46,480 118,103 
Bates ............ ..... 1,040,000 720,000 .... . ... 495,735 537,300 956,345 
Boone . ..... . .. . ... • ...................... • ........... . ................ 
Ca.ldwell........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26,000 
Callaway ... . ... ................ .......... ...... .... . ......... . 
Carroll. . . . . .. .. . . . .. . . . . .. . . . . .. . . .. . . .. . • . .. . .. . . . . . . . . • . . . . . 8,000 
Cedar ... . ........ . .. .. ...... . ............•............. . ...... 
Chariton ........ ......... .... . ............ . ......... .•... . . ............ 
Cooper. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . • . . . . . . 7,000 
Dade . .... ............ .. . .............................. . .............. . 
Grundy. . . . . .. . . . . . . . . . . .. . . .. . .. . .. .. . .. .. .. .. .. .. . . .. .. .. .. .. 32,306 
Henry...... .......... 76,000 .... .... 877,800 .... . ... . ....... 178,372 
Howard ............................................................... . 
Jasper ............... . .............. . . . . • .. . ........ . ... .. ... . ......... 
Johnson........ .. .... . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • . . 26,530 8,910 
Lafayette ......... ............................. .... . ... 216,000 315,078 

~::~-g~t~~ .- : : : : : : : : : : : : : : : : : : : : I : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : .. ... ~~~ 
Macon.......... . ..... 239,920 250,000 507,578 250,000 214,149 568,832 
Monroe ......... . .... . ................ . ........ . ..... ·. · ·. · · · · · · · · · · · · · 
Montgomery .... . .............. .. .................. . .......... . ....... . 
Morgan ......... . ....................................... .. .. . ..... .. .. . 
Nodaway....... . ... . . .. . ... . ...................... . 
Putnam......... .... .. 255,000 29,840 ........................ 105,000 
Ralls ........... . .............. · · · · · · · · · · · · · · · · · · · · · .. · · .. · · · · · .... · · · · 
Randolph...... . .. ... . 150,000 109,376 165,000 218,076 151,962 249,470 
Ray ... . ... . ........... ...... 150,000 175,000 88,984 144,514 180,880 
St. Clair..... ... .. . ... . . . . . . . . . . . . . . . . . . . . . . . . ... . ................. . 
Saline ..... . 
Sehuyler ...... ..... .. . 
Shelby ... . ........... . 
Sullivan ... .. . . ... . 
Vernon... . . .......... . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . 74,800 19,950 

16,532 
22,298 

122,664 
729,633 

9,944 
26,074 
12,633 
2,439 
2,070 
1,951 
1,027 
2,290 

18,000 
210,376 

1,100 
720 

12,803 
320,448 

2,136 
1,381 

223,660 
222 

10,003 
496 

7,758 
75,877 

562 
184,609 
207,829 

6,880 
832 
770 
275 
805 

13,313 

In 1889 the State llline Inspectors began to collect complete st.a
tistics on production. The following table shows the output from 
1890 to 1910 : 

G-3 



RANK AND PRODUCTION OF EACH COUNTY FOR THE LAST TWENTY-ONE YEARS.* 

Counties. I [ I 1890. l [ I 1891. l [ I 1892. I i I 1893. I [ I 1894. I r I 1895. I r I 1896. l r I 1897. I r I 1898. I [ I 1899. 

Bates. . . . . .... .. ......... . ..... 1 671,373 1 726,273 2 659,924 2 627 ,514 4 291,271 3 252,231 2 375,300 21 410,304 3 343,878 2 441,983 
Macon.. . ........... . .. ... .... . 2 457,896 2 454.029 1 685,335 1 788,563 1 511,566 I 539, 120 1 519,649 I 490,601 1 720,999 1 739,293 

trayctic·: .. :: :::: ::::: ::: ::: ::: : m:ti ; m:~ i m:m : m:i~i g ~~t~i ~ iii:m ; ii~:~: ~ m:::~ ~ m:m f ~~uii 
l!~~i'P~·.-.·.::::::: ::: ::::::::: i mJ~r i m:1t'o i m:g~~ i m:m i 2~:t~ ~ 2

~:~; t 2~U?t i 2~!:~g 1i 
3~J:i t 3~g~i 

Putnam. . . . .. .. . . .. . .. . .. . . .. 7 91,584 7 123,526 7 134,984 7 145,641 7 Jl9,832 7 lll,572 8 85 ,032 7 101,330 7 121,952 7 126,673 
Barton..... . . .. . ... .. ... .. .. ... 8 65,097 9 63 ,026 9 108,784 9 61,301 10 55,767 10 76,242 12 37 ,570 9 70,554 8 104 233 11 67,844 
Vernon. . .. .... . ... .. .... . ... .. 9 33,292 8 64,303 8 119,036 5 234,376 3 297 ,599 4 237,965 4 303 ,886 4 281,894 5 252:134 5 298,382 
Grundy. .. .. .. . .. .. .. ... .. . . . . JO 23 ,593 10 28,983 13 · 28,670 12 35,770 12 35,000 12 37 200 10 41,000 11 35,402 12 39,974 13 39,633 
Audrain . .. ........ .. .... ..... 11 22,813 14 19,569 12 29,792 11 42,262 II 43,910 11 40:918 11 37,61l 12 35,167 14 36,198 12 40,759 
Boone.. ... . ... .... .. .. .. .... .. . 12 21,302 12 23,577 14 21,058 14 25,602 17 19,038 14 21 ,090 15 20,428 IS 14,127 16 16,780 14 29 ,665 

8:l~;e~r.::::::::: ::.:: :: :::: : l! l~:i~: t~ !tm l& ~tm l~ ~~:i~~ l! ~:m l~ l~:m ii iU~~ l~ ~~:~ n ~J:~ g ~:~ 
tt::tgome,;.:.-.: ·:: .:: :::: .:: :: : l~ ltm l~ lU~ U lt:~ l~ it~~~ l~ ~:m l~ ri:~~ rn !U~i n f~:m ~t 6i:~lg 2~ 

1~:m 
Lion..... .. .... .. ..... .. .. .... 17 13,403 ll 28,036 11 35,588 10 48,302 9 71,807 8 100, 179 7 92,022 10 67,895 9 83,0H JO 72,081 
Johnaon .. ... .. .. . .. .. . .. .. .. . .. 18 13,187 18 10,530 18 10,485 18 12,101 18 15,427 19 8,873 24 3,961 23 2,870 21 4,318 23 4,710 
CHlay .. d. .. .. .. ... ... . .. ... 

2
19
0 

5,0
000
36 rn 8,289 . ... . ....... 19 7,139 16 19,371 ~i 4

3
.~00

60 
2
25
0 6

3
.~goO i~ 9

2
,000
2
,
0 

30 1,500 2
3
0 8,00

45
0
6 iiFr.: :: ::: :: ::: :: ::: :: :: >: ~~ !;~?;ff ... Hf ~r .. fliftf'·· Hiff. t~~ ~~ f~ i~ j~i ~; 2Jfa ·~i 4.m ~i 4J~~ 

Livingston. .. .. . . .. . . .. . . .. 23 1,100 33 200 29 1,000 30 1,000 32 800 33 1,050 29 1, 155 31 1,468 27 1,817 34 800 
Ralls . . .. .. .. .. .. .. . ....... .... 24 675 29 614 32 280 25 2,160 23 4,400 2-0 8,489 19 9,644 20 7,843 18 7,768 18 16,014 
Saline.. ... .. .... .. .. .. .... . . . . 25 660 20 7,981 22 4,440 26 1,865 29 1,875 24 3,682 32 432 32 1,281 35 740 32 1,320 

t~~l~t ... ::::·:: :: :: :::: .:::: ~~ i~i l~ ~, 30 .. . .. 766 .. 3~ . . . 96~ .. 2: 3,556 30 .. . 1,620 .. 26 .. . 2'.440 28 . . .. 2:~22' 25 2,921[ 21 5,30<1 
Chariton...... .. .... .. ... . ..... 28 120 27 1,170 25 2,312 28 1,136 34 .. .. "185 . ·2s 1,859 33 355 29 1,573 t uii . ·u .. . ·4,5i7 
Monroe.. .. . . . .. . . .. . . . . .. . . . . 29 108 36 12 . .. . .. . . . .. .. . . . . . . . . .. . .. .. . . .. .. .. . .. . . .. . . . . . .. .. . .. .. .. .. .. .. .. . . .. . . . .. . . .. 28 1,810 33 960 
Miller.. .. .. . . .. . . .. . . . . .. . . . .. 30 87 34 130 33 127 . . . . .. .. . . . .. .. .. . . . .. . .. .. . .. . . . . . . . . . . . .. .. . . . .. . . . .. .. .. .. . .. . . . . .. . . . . .. .... . 

~t:~fai, .:::::::: :: :::::::: : .. . ~'. ....... 40 ~f a.sJ "ii s,405 ·21 . .... U ii 22 .... S:iii 21 ·· · · s:<isi ··i:i ·· 4:058 · 21 · · · ·5;452 · :i:i .... :i;5o6 "2s .. · ·4.210 
Nodaway. .. ... . .. . .. .. .. .. .. . . . .. .. .. . . . 23 2,222 26 1,850 24 2,548 25 2.984 29 1,802 21 6,065 24 2,769 33 1,000 29 2,350 
Cole.. ... .. .. . . . . . .. .. . . .. . . .... . .. .. .. . 25 2,000 27 1,548 27 1,200 28 2,000 32 1,120.. .. .. .. . .. 22 3, 794 22 3,701 19 8,600 
Cedar . .. .. .... .. .. .. . .. . . ... .. . ...... .. .. ... 26 1,264 23 4,181 33 890 33 730 31 1,590 28 1,863 27 2, 178 32 1,244 30 2,116 

i:m~ .. ;;.-.::: ::: ::::: ::: :: .:::: :: :: ··::::: ·:. ~g ~ ·· iii · ·· ·s;soo · :ii .... . i:ooo 21 · ·· · 6:000 ·a4 ..... i;ooo :: .... ::: ::.:: .. : .. ::: . ::: :: :: ::· :: :.::: :::: ::::·:: ::: 
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... .. . . :
76 

.. :ii ·····1aa":i,i 181 ·ao·· ·"U:is :: .... ::: .. ..... . ..... ·· :io ···· i;iio 1o···· ·s:,ioo .. 26·· ·"a;ioo 
Carroll. . .... .. .. ........ . ..... . . ... .. . .. . .. . . . . . . .. . . .. . 28 1,380 29 1,088 31 920 26 2,664 "21 ... ··z:so,i 26 2,225 34 803 28 2,397 
Jackson ....... .... ... ... .. .. .. .. .... .... . . .. ... .. .. ... .. .. . .. .... 22 4,819 20 6,720 17 14,632 17 18,0QO 14 21,028 17 15,000 16 27,125 g~;::;:~~::::·:: :: :::::::.::::~::::~·· ~.:: ::~:;90'.~2 · · .. ~ . ... ~ .. 3~~ _33~1 .. 2~~1··31 · ~:;~;'.::1 

*From 23rd and 24th Reports, Bureau of Mines, Mining and Mine Inspection of Missouri, 1909 and 1910. 



RANK AND PRODUCTION OF EACH COt:NTY FOR THE LAST TWENTY-ONE YEAR.8-Con\inued. 

Counties. l ! I 1900. I r I 1901. I r I 1902. I [ I 1903. I f I 1904. I f I 1905. I t -.-1-1_90_6_. -,l,-r---;-l-100-7.--.-l -t-;-l -1-9os-. - ,-r---;-l-19_09 __ --,-l-r-,-l _1_9_10-. 

llates. . ... . . . . . 3 363,577 4 347,047 4 359,061 7 176,877 8 152,495 9 178,246 8 160,014 9 166,512 7 136,531 10 117 .6741 10 69,600 
Macon. .. . .. .. . 1 595,297 1 1,025,213 1 1,198,133 1 1,119,646 1 899,963 1 817,093 1 782,948 I 1,159,233 1 851, 130 l 816,306 1 610,166 
Ray. .. .... .. ... 5 248,591 6 264,900 6 280,162 5 356,424 5 225,485 5 226,369 5 280,156 4 349. 180 4 294,230 4 301,383 4 2-32 , 971 
Lafayette. . . . ... . 2 377,892 2 439,217 2 539,612 2 539,612 2 713,677 3 705,917 2 648,015 2 712,981 2 571,908 2 724,110 2 559,426 
Randolph....... 4 303,133 3 432,655 3 432,655 3 605,716 4 578,895 4 514, 118 4 342,497 ll 97,702 15 31,266 7 2-05.909 6 207,067 
Henry.... . .... . 9 129,902 10 103,267 10 91,612 10 87,203 10 113,987 10 132,619 10 122,718 8 166,928 5 216,152 5 279, 754 5 209,526 
Putnam. ... . . . . . 10 106,203 9 139, 456 9 125,543 9 114,008 12 70, 118 12 Si,240 JI 102,973 13 58,999 JO 54,505 11 51,770 11 60,645 
Barton. .... ..... 8 141,520 7 183,983 8 200,433 6 185,257 6 199,973 8 196, 175 6 267 ,344 7 191,106 9 103,765 6 217,001 7 168,459 
Vernon..... ... .. 6 229,343 8 164,972

1 

7 207, 126 8 175.221 7 173,571 6 206,772 9 155,427 6 221,194 11 52,197 15 31,472 14 24,032 
Grundy . .. . .. . 13 42,371 13 42,361 12 34,936 14 25,563 19 13,647 36 5-00 23 7,990 22 11,040 18 10,822 18 9,869 18 12,640 
Audrain. .... .. .. 12 43,530 12 44,006 13 33,435 12 39,009 13 42,578 13 52,434 14 39,940 18 25,463 14 31,391 13 33,336 12 34,546 
Boone.... . .. . . 17 19,179 16 21,549 15 23 ,609 15 22,216 14 35,S65 14 39,152 17 28, 132 16 35,495 16 26,842 16 19,7261 16 18,651 

8:lt::ir.-: ::::: l~ ~U~ :i n:&~t lt ft:~ rn ?M~~ ~l lNt li n:~ i~ iUn fi tU~ rn ::iii :: arm it 3Ulg 
Adair . . . . ..... . . 7 181.577 5 347,047 5 312,403 4 516,267 3 658,558 2 708,388 3 428,037 3 584,371 3 568,446 3 564,328 3 250,230 
Montgomery... .. 29 2,670 28 1,680 26 2,400 27 2,880 26 2,371 24 4,000 31 1,840 29 2,990 29 1,382 24 2,828 28 1,500 
Linn. .. .... . .... 11 81, 130 11 85,459 11 79,221 11 64,206 ll 102,205 11 91,593 12 97 ,879 10 124,068 8 104,240 9 132.810 g 86,774 
Johnson.. .. ... .. 20 8,455 20 9,695 19 8,500 25 3,847 23 4, 139 17 32,221 18 23 ,853 12 66,403 20 7,888 21 6,556 20 7,360 
Clay.. . ... . . . 19 12,800 191 16,681 20 8,052 17 18,000 15 32,400 16 34,317 13 42,002 14 40,590 13 37,786 12 44,500 15 22,994 
Howard.. .. ... 24 2,944 24 3,685 22 4,350 2-0 9,051 25 2,604 20 11,954 20 14,949 20 13,456 21 7,438 33 611 31 664 

g~':: ::: :: ~: i:~6 ii ~:m ~f 5J~ ~~ dM ~~ 2Jii ··ai .... 1,646 ·2s . ... 2.isi ··34 . . i;!ii:i "23 .... 4:6M. 22 .. ... _(592 ii "(4:ii; 
Liviog:ston... . . 23 3,813 34 1, 177 34 800 29 2,068 30 1,539 26 2,810 29 2,150 33 2,270 30 1,010 32 735 30 725 
Ralls.......... .. 15 20,956 14 25,238 17! 20,150 16 18,085 18 16,902 19 14,961 19 17,073 19 16,768 17 14,415 17 15,237 · ·1·7·1· .. 17,658 
&line...... .. ... 34 5-00 35 942 36 205 .. .. . . . .. . . . . . . . . . . . . .. . 33 1,410 32 900 35 845 36 150 35 :oo 
Schuyler.. . ... . 21 4,253 23 3,800 23 3,373, 19 9,077 16 21,860 22 5,292 30 2,094 24 4,840 26 2,425 26 2,300 26 · i;04:i 
Morgan... . .. .. 35 300 29 1,674 35 446 23 4,183 21 4,2-00 32 1,500 35 600 30 2,640 27 1,683 28 1,680 .. . . . .. . .. .. . . 
Chariton.. . ..... 25 2,940 30 1,447 27 2,025 33 956 32 625 21 10,651 16 29,014 15 36 ,474 31 879 31 J,007 29 925 
Monroe... . . . . . 33 822 31 1,445 29 1,980 28 2,451 28 1,682 35 730.... . . . .. . .. . . . . . . .. .. . . . . . 33 800 34 450 32 600 
Miller... . .... .. . ... . . . .. .... . ....... ... .... . .. .. .... ... . . ..... .. . . . . . .. .. .. . . . . .. ...... .. . . . .. . ... ... . . . .... . ... . ... . .. . . .. ...... . . ............ . ..... .. .. .. . 

~f.e~f.;;:.·.:::::: · · 22 · ·:i;so2 · · 22 .. · ·4:5:i9 · 24 · .. .. i;ia9 · u · a:liii:i :ii · · · .. 1.229 · ·21 · · .. 2:.s.s!i · · 2i · i:i;i20 · :i2 · · "2:iiio 32 · · · si2 ·29 · .. · · Uoo .. 21 .. 1,500 

~:·~·Y::::::: 27 
..... ~:~'.

1 ~g M~ ~g 1:~· ·a2·· i ;,i,w':i(i ' ""i;(ioo ~~ ;:~ ~~ 2.m ~i 2.ii1 34""" soo·2.s· -- 2;466 25'"""i; ioo 
Cedar ........... · ':ii 1,095 27 1,730 25 3,107 31 1,554 36 330 37 408 . . . . . ... . . .. . . . . . . .. . 35 165 . . . . . .. . . 34 185 

~~i:.:_:_:::.: :::: :::::::::: ::j6 ::· :. ::~. 37 ·:::;~~:.:: : :::::: : : ::i~ :: .. ~;6 . !~ .. l:m .. ~ :::.j:~ii --~~ ... fl~ ~i .... fl~ .. M .... Ht~:.~~ ::::>200. 
b!~,,::::::::: : · ao .... dis ·:i2 ··· ·i :4:io ·2s ·-- ·· i:985 .. :io ···i:Sio · ·33 · ···· 604 ·:is 1&1 34 ·· ··--m .. 23 . .. . . ,i:Sso .. :is . .... 1,osi ·:io .... i ::iio .. :ia .. ··· siio 
Jackson........ . 16 20.900 17 20,000 16 21,000 21 8,500 24 3,348 . . . . . . . . . .. . . . .. . . . . . . . ........ . c ................. 20 2,m . ... . . . .... .. . 31 1,350 20 3.a16 22 4,11a 29 .. ... i;ss:i 25 :i:.i22 26 ..... ajoci 22 · · ·.s:a.io 20 ··· ··1,soo 19 9,938 
Platte............... .. . ..... . . . . . . . . . . .. .. . . . . . ... . . . .. . . .. .. . . . . 9 126,217 7 205,535 7 210,197 5 2.59.849 6 190,306 8 204,098 8 136,934 

~~t~·:::>::: :::: :::::::::: :::: ::: :: ::::: ::::: ::::::::: :: : ::::: :: ::: :·:: ::::: :<:: t :::.t~~ ::~~ ::: :t~
91

} .... 
3:~~~ :y :::::: i2a :·: :::::::::: ::;j :::::~;;M 

Total toos .. . 2,995 ,022 3,810,767 4,063,572 4,265,32.S 4,241,912 4,381,956 3,889,659 4,3a5,494 3,400,644 3,850,748 2,809,215 
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Fig. 3. Amount and Value of Missouri's Coal Output since 1889. 
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VALUE OF COAL LANDS. 37 

'l'HE VALUE 01" COAL LANDS. 

'rhere is a constant tendency on the part of £armers and other 
land owners to underestimate the value of the mineral fuel in the 
ground beneath them. 'l'he coal under many farms is worth much 
more than the surface, yet the writer was much impressed by the fact 
that many property holders had paid little or no attention to the 
wealth concealed beneath the ground. In pricing the lands of the 
public domain the U. S. Geological Survey estimates that one a.ere of 
ordinary bituminous coal one foot thick contains 1800 tons of coal 
and that all beds not less than 14 inches thick and not more than 3000 
feet below the surface •are workable. In l\1issouri no coal beds are 
as much as 3000 feet deep and many beds of J4 inches or less a.re 
mined. All of the 1800 tons per acre-foot cannot be recovered. Under 
the best systems of longwall mining more than )500 tons per acre can 
be obtained. In room and pillar mining, as commonly practiced in 
many fields, as little as 1000 tons is recovered. The proportion of 
Missouri coal mined on the longwall plan is increasing from year to 
year, however, and in time room and pillar mining will become 
the exception rather than the rule. 

The proper determination of the value of coal lands depends on 
a large number of factor.s, many of them variable. The character 
and thickness of the coal beds and the rocks immediately above and 
below them, their accessibility, their dip, the amount of water that 
may enter the proposed mines, and many other £actors must be con
sidered. One of the most important of all considerations is the mar
ketability of the product as determined by competition with coal 
from the same and other fields and with other fuels, by the distance 
to large centers of consumption, by railroad facilities, and by other 
factors. Another is the cost of labor as regulated by the miner's 
unions and the law of supply and demand. 

Coal in the ground is generally bought by one of two methods
by royalties and by outright purchase with or without the surface 
rights. Royalties are of course variable, but average about 5 cents a 
ton where operations are large and 1 cent a bushel or 25 cents a ton 
where only a local trade is supplied by small mines. With a royalty 
of 5 cents a ton the return for every foot of coal in the bed mined, 
assuming a recovery of 1300 tons per acre-foot, is $65.00 an acre. The 
actual value to the land owner will, however, depend on the rate at 
which the coal is mined, as he' is receiving no interest or other return 
upon his investment until royalty payments are made. Many con
tracts therefore restrict within certain definite limits the time allowed 
for the completion of mining. When coa.l is purchased outright the 
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amount paid per acre-foot is considerably less than when royalties 
are paid. The reason for this is explained by G. II. Ashley as follows:* 

l n general, the sale price of coal land must necessarily be less than t he 
gross royalty income that the same land would bring at the prevailing royal
ties. In the first place, the net royalty income derived by the lessor may be 
quite different from the gross income. There is the cost of collection, and 
possibly of inspection, which may amount to 5 to 10 per cent or more of the 
gross income. In the second place, the operator who buys h is coat land 
rather than leases it must pay interest a nd taxes on it from the lime of the 
purchase until the coal has been mined out. These should be computed on 
the average length of time each acre is carried. If mining is started imme
diately after purchase and is continued regularly for twenty years, the aver
age time of carrying the coal will be ten years. The first cost of the land 
may be increased one-hal f to three times or more, the increase depending on 
the rate of interest, so that a tract of land bought for $100 an acre may have 
actually cost $150 to $300 or more an acre by the time the coal is mined. 
ln other words, an acre of land that, when mined ten years hence, would 
yield $500 in royalties would be worth today, if interest is 5 per cent and 
taxes are left out of account, $314; with interest at 7 per cent it would be 
worth today $253; at 10 per cent on ly $108. T axes would still further de
crease these amounts. If twenty years be taken as the life of the average 
active mine, the first acre of coal will be mined out the first year, the last 
acre the twentieth year, and the average acre in ten years. On a tract of 
land, therefore. that, it is confidently estimated, will be mined out within 
twenty years the purchase value can hardly be more than one-half the esti
mated royalty value. If that value be again cut in half on the possibility that 
the estimated tonnage may be too large, the buyer is made doubly secure. 
It may therefore be confidently said that where the conditions are favorable 
to the almost immediate development of a piece of coal land, its purchase 
value may be estimated at from one-fifth to one-half its estimated royalty 
value. 

The above brief summary shows the great importance of the coal 
resources of a district. A man who owns 40 acres of land containing 
a 3-foot bed of coal will receive for it under average conditions about 
$7,400, provided he is paid a royalty of 5 cents a ton. H e will, more
over, still retain fnll ownership of the surface. Should he elect to 
sen his coal r ights for a lump sum, his profits would be about the same, 
for, although he would receive less per acre, he would be in a position 
to invest the purchase money at once and would be free from all 
anxiety concerning the· fortunes of the mines. 

'l'IIE TO'l'AL OR.IGIN.\L TONNAGE. 

Any estimate of the total amount of coal in the ground before 
mining began must necessarily be only approximate and in some dis
tricts little better than a guess. It is believed, however, that the esti · 
mates contained in the following table, based as they are upon the 

*The value of coal land. Bull. U. S. Geo!. Survoy No. 424, 1910, p. 13. This article 
cont,ains much useful informat.ion concernin11 tho value of coal lancl in tho United Slates. 
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best available evidence, arc of value. Estimates arc given in more 
detail in the county reports and are made on the basis 0£ 1800 tons 
per acre-foot, beds or parts 0£ beds less than 14 inches thick not bcin~ 
included: 

County. 

Acla.ir .. . .... .. .. ... .. . . 
Andrew . . . . 
Atchison . .. . . . . . . . .. . . . 
Audrain ..... . .. .. .. .. . 
Barton. 
Bates . ..... . .. .. ... . .. . 
Boone .. .. .. .. . . .. . 
Buchanan . . . 
Caldwell .. .. .. .. ... . .. . 
Callaway .. . . .. . .. . . .. . 
Ca.rroll . . . . . . . . . .. .. . 
Ca.ss.. .. . . . . . . . . . . . . 
Cedar . ... .. .. . .. . . 
Chariton . ... .. .. .. .. .. . 
Clark . . ... . 
Clay ..... . 
Clinton . .. . 
Dacie .. 
Daviess .... ... . ... . ... . 
DeKalb .. . .. . . . . . . 
Gentry ... . . . . . 
Grundy . ... . .. . .. . . . 
Harrison .. . . .. . .. . . 
Hcru·y . ... .. .. .. .. .. . . . 
Holt . 
Howard . . .. . .. . . .. . . .. . 
Jackson ......... .. .. .. . 

TOTAL ORIGINAL TONNAGE. 

Tons. 

2.263.628,000 
1,209,600,000 

411,840,000 
1,320,000,000 

464,256,000 
3,989.7()0,000 

846,706,000 
4,203 ,360,000 
1,2()0,380.000 

450,928,000 
1,000,000.000 
2,460,672 ,000 

170,312,000 
2,1()8,000,000 

200,000,000 
1,953,GOO.OOO 
1,521,216 .000 

33,880,000 
2,752,704,000 
1,209,600.000 
1.280.496,000 
1,416.960,ooe 
3,363,840.000 
1,832,720,000 

823,200.000 
1.280.690.000 
2,097,792 ,000 

II County. 

1 Jasper . .. .. .. . . ... . .. . . 
.Johnson .... . ... . . . 
Lafayette .. . 
Linn ..... . .. . . ... . .. . . 
Livingston .. . .. ... . 
Macon . . .. . 
Mercer ...... . ... ..... . 
Monroe .. 
l\-fontgomery .. 
Nodaway ... .. . 
Pettis. . . . . - . . . . . . 
Platte .... 
Putnam. 
Ralls .. . 
Randolph . . 
Ray. 
St. Clair .. . 
St. Louis .. . . .. .. .. .... . 
Saline .. . 
Schuyler . . .. ... . .. .... . 
Scotland .. . 
Sullivan ...... . 
Vernon . .... . ... .. .. .. . 
Worth. . . .. .. .. . .. . . . 
Other counties .. . .. . 

'I'otal for S ~ate . . ... 

Tons. 

100 ,000.000 
5,460,000,000 

877,440,000 
2 ,190 ,080,000 
1,532,160,000 
2,985,888 ,000 
4,329,600,000 

288,450,000 
315.5GO.OOO 
914,720,000 
300,000,000 

3,384,960.000 
4,296.192.000 

44,000.000 
2,020,664,000 
1,098,240,000 

602,880,000 
70,846.000 

337,120,000 
337,920,000 
20,000,000 

2,971,128,000 
1,257,408 , 000 
1,140,480,000 

500,000.000 

79,362,016.000 

0£ this total about 110,000,000 tons, or less than one-fifth of l 
per cent, have been mined and uti lized and perhaps 50,000,000 tons 
more rendered unfit for use by mining operations, leaving in the 
ground 79,343,514,000 tons. In actual mining practice not more than 
60 per cent, or 47,702,108,400 tons, ·will be recovered, even under the 
most ideal market and labor conditions. 



CHAPTER IV. 

DETAILED DESCRIPTION BY COUNTIES. 

ADAIR COUNTY.*' 

AV:ERAGE ANNUAL PROD UC'rION, 1001-1010 .......... 403,807 TONS. 

Adair ranks third among the producing counties of the State, and 
is easily entitled to that position by her coal resources. There are not 
many other Missouri fields in which coal beds three to four feet in thick
ness are as accessible. Although it is only within the last two decades 
that operations have been conducted on a large scale, four large com
panies now own mines near Connelsville and Novinger and ship coal to 
St. Joseph, Mo., and Omaha, and other points in Nebraska. :Market and 
labor conditions are not of the best, however, and it appears that the 
producing capacity of the mines now exceeds the profitable demand. The 
<'hange from room and pillar to longwall mining, now in its experimental, 
stages at Novinger, bids fair to change conditions for the better, provided 
that a suitable wage scale can be arranged with the miners. 

Several formations are represented in the county. The compara
tively thick limestone beds at the base of the Missouri group, described 
more fully in the report on Sullivan county, may be found in isolated 
patches on the hills bordering the Chariton river in the southern part 
of the county. Below these is the Pleasanton, in some places consisting 
largely of shale and in others of sandstone or a mixture of shale and 
sandstone. 'l'he Pleasanton is about 120 to 160 feet in thickness and 
occurs chiefly south of the Quincy, Omaha and Kansas City railroad. 

Tho next lower formation is the Henrietta, which consists of about 
30 to 50 feet of thin alternating beds of limestone and shale, as shown 
in the Danforth and other records published farther along in this chap
ter. This formation contains a greater proportion of limestone than any 
other assemblage of strata of equal thickness below the Missouri group, 
and is consequently a useful marker for the position of the coal beds. 
It outcrops on all the higher lands near the main streams west of the 

*The geology of Adair county was first described by G. C. Broadhead: Mo. Geo!. Sur
vey, 1873-1874, pp. 242-256. The writer is unable to a-grco with his general section. pp. 
222-226. Winslow very briefly described former mines: Mo. Geo. Survey, 1891, pp. 59-62. 

(40) 
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Wabash railroad. Below it is the Cherokee, composed of shale and 
sandstone with a few thin limestones. Only the upper 100 feet are 
exposed within the county, but the total thickness found in the few drill 
records that have penetrated the entire formation ranges from 280 to 
more than 335 feet. The thickness of the Cherokee varies, not only 
because of changes in its constituent beds, but also because of the uneven 

. upper surface of the Mississippian limestone upon which it rests. The 
Mississippian consists of heavy beds of a flinty limestone that is well 
known to drillers, as its top marks the lower limit of coal. 

'rhe highest coal beds lie at several horizons in the Pleasanton shale, 
especially at one about 30 feet from its top. Comparatively little is 
known about these deposits and so far they have not proved to- be of 
importance, though one bed southeast of Youngstown is 30 inches thick 
and has been mined. Pleasanton coals appear to· be of inferior quality 
and sufficiently thick to be workable at present only in small areas. 

The highest important coal is the Lexington, which lies a few feet 
below the base of the Henrietta formation. In the northwest corner of 
the county it is a remarkably regulat bed about 33 inches thick, with a 
limestone cap and sump rocks that simplify its mining. It is a superior 
domestic fuel, the same as that so extensively mined at Unionville, Men
dota, Coal City, Centerville, Mystic, and other points north and north
west. In Adair county it is mined by a shipping plant at Stahl and by 
local drifts on Spring and Shuteye creeks. Although the coal is in many 
places traversed by numerous clay veins and the roof weakened by frac
tures and drift channels, it is certain that a bed so easily reached from 
the main valleys will be much more extensively utilized in the future . 
One of the remarkable features of this bed is the persistent occurrence 
in it of two very regular and thin clay partings. 

East of R. 17 W. the Lexington coal thins so as to become unwork
able. Near Connelsville and Novinger it measures 15 inches or less; 
farther south, along the Chariton and near Kirksville, it is represented 
only by black shale or a few inches of coal; in the eastern half of the 
county it is thin or absent and most of the rocks near its horizon have 
been removed by pre-glacial erosion. 

About 50 feet below the Lexington hori:.::on is that of the Summit 
coa}, locally known as the "slate vein." Jn Adair county the Summit 
consists only of slaty shale and a few inches of coal, but, with the thin 
limestone just above and below it, serves as a good marker for the lower 
coals. From 85' to 100 feet below the Lexington horizon is the Bevier 
coal bed, the one mined in the Bevier-Ardmore districts of Macon county 
and farther south. Along both sides of the Chariton river, from near 
the Schuyler county line to Youngstown, the Bevier is a fair steam coal 
three to four feet thick. Like the Lexington bed, it contains two clay 
partings, the lower being the thicker and more persistent. The bed is 
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hard and contains impurities consisting of iron pyrites ("sulphur") 
and some clay. The underclay rests on limestone and is several feet 
thick, but, because of the dryness of the mines, gives comparatively 

Stahl Novinger and 
Connelsville 

Shale 

t;o.ll 2-:/ 

C1ay :t.'' 
Coal~ .. 
Clay i" 
Coa l ,z' 

Hazel Cr. 

Coal ?6 • 

C1ay x: 
Coa1 5• 
C1ay , · 
Coa1 1!; 

Kirksville 
Ivie M,ne 

Clay 1· .• 
Coa11 

·rhc Beder coal bed in Adair County. 

little trouble. In the better districts, near Connelsville and Novinger, 
the roof is a thick shale oYerlain by sandstone. East of the Chariton the 
sandstone comes down close to or next the coal and in many areas cuts 
out the upper bench. '!'his difficulty was encountered in mines on Rye 
and Big creeks and in the Star mine on the west side of Kirksville, though 
at the Ivie mine and other places the lower surface of the sandstone is 
even and the full thickness of the coal is present. About two miles north
west of Novinger, near Danforth, the lower clay parting thickens so as 
to be a serious detriment in mining. At Stahl there is nine feet of clay 
and shale between the two benches of coal, so that only the upper one 
can be recovered. At l\lilan, in Sullivan county, the two benches ap
proach each other closely, showing that the thickening of the parting at 
Stahl may be more or less local, and not one that continues to increase 
to the west. It is not known whether the Bevier coal bed is of workable 
thickness in the southwestern part of the county. Unless the material 
just above the coal horizon is a sandstone with irregular base, as at the 
Star mine, there must be large productive areas in the region. 

From 45 to 65 feet below the Bevier bed is the Tebo coal, a bed 
very regularly two feet in thickness. lt has been found in drillings at 
Stahl, Novinger, and Kirksville, and observations in neighboring coun
ties lead to the belief that it extends much farther south. As it lies too 
low to crop out and no shafts have been snnk to it, little can be said 
about its quality or the ease with which it could be mined. The few 
drillings that have penetrated below the Tebo have reported no lower 
coal that is workable. If lower beds exist, they lie in basins of more or 
less restiictcd extent. 

.. 
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As to what lies east of the Wabash railroad, little is known. The 
country is so covered with loose surface material that no outcrops of the 
solid rocks are to be seen. It seems probable that the drift is so deep in 
most of this region as to have replaced much of the Coal :Measures. 'l'he 
deep well at Kirksville penetrated 170 feet of drift, borings 12 miles 
northeast of the city, 175 feet; and one at Green 'l'op, 201 feet. In the 
drilling last named, six inches of coal were found at 206 feet and opera
tions stopped in sandstone and shale at 235 feet. 

The structure in Adair county is governed by an anticline or arch, 
whose highest points lie along a line trending northwest-southeast and 
passing through Putnam and Schuy lcr counties. From the north colmty 
line to Connelsville the Bevier bed lies a few feet above river level. At 
Novinger it is below the stream and nearly 80 feet lower than at the 
county line. At Youngstown and Yarrow it is about 50 feet below the 
Chariton. 'l'he southerly component of the southwesterly clip _is therefore 
slightly greater than the fall of the stream. From Connelsville to Novin
ger and from Shuteye creek to Stahl the dip is exceptionally great. 

The following table shows the quantity of coal in beds or parts of 
beds more than 14 inches thick, computed to run 1,800 tons of coal per 
acre-foot. Of the original tonnage considerably less than 1 per cent has 
been mined and utilized : 

TCWAL ORIGINAL TONNAGE OF ADAIR COUNTY. 

Thic\ncss of bods (ill inches} . 

T. 61 N., R. 16 W.
Bevier 36, Tebo 18 . 

T. 64 N., R. 17 W.-
Lcxin,gton 34, Bevier 28, Tebo 24 ... 

T. 63 N., R. 16 W.-
. Bevier 38, Tebo 24 .... 

T. 63 N., R. 17 W.-
Lexington 30, Bevier 30, Tebo 24 .... .. . . . 

T. 62 N., R. 16 W.-
Bevier 36, Tebo 24 .. .. .. . .. .. . ... . . 

T. 62 N., R. 17 W., and T. 61 N .• Rs. 16 and 17 W.-
All beds (conjectural). . . . . . ... .. . ... .. .. . 

Ts. 61-64 N., Jnclush•e, R. 15 W.
All beds (conjectural) .. . . . 

Ts. 61-64 N., inclusive, R. 14 W.-
All beds (conjectural) . . .... . ... . . 

Total .. 

DE'l'AILE D :MEN'l'ION. 

I Tons of coal. 

62,208,000 

138,816,000 

212,976 , 000 

278,784,000 

207,360,COO 

466,560,000 

606,720,000 

290,204,000 

2,263,628,000 

Stahi.-Both the Lexington and Bevier beds have been mined by 
shipping mines at Stahl, though operations are now confined to the upper 
bed. The Cousolida.ted Stahl Coal Company has two drifts near the town, 
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No. 2 (N. W. 14 S. W. 1;4 Sec. 2) is a small mine that is not yet in foll 
operation. No. 1 (N. E. 1,4 N. E. 14 Sec. 3), however, has worked out 
120 acres and shipped a considerable product over a spu'I.· from Stahl. 
A haulage motor and two undercutting machines obtain power from an 
electric plant at the mine. The room and pillar system was formerly 
used, but th-e longwall system, now employed, is much better adapted 
to this bed and produces only six per cent of slack. The coal is excellent 
for domestic use, and has a vertical jointing that produces a semi-block 
coal. The roof, which is supported by a limestone cap-rock, is strong. 
In parts of the mine a tough drift clay containing pebbles and boulders 
cuts out the regular roof and has caused much trouble; it does not cut 
into the coal, however, and with proper care can be supported. In places 
small fissures occur in the cap-rock and clay seams run at high ~ngles 
through the coal. Where the bed is normal the conditions for mining 
are excellent. 'l'he thickness of the bed, which lies 50 feet above the 
depot at Stahl, and the characteristic clay partings are shown in the 
accompanying figure: 

Feet. Inches. 
30 

2 to 3 

18 to 24 

18 to 24 

24 

1 to 3 

13 
'h 

11., 
16 lo 18 

18+ 

Clay and shale. 

Limestone ("cap-rock.") 

Clay ("clod.") 

Shale, black, "slaty:• 

Coal. 

Clay seam. 

Coal. 
Clay. 
Coal. 
Clay. 

"Bottom-rock." 

F10. 5. The Lexington coal bed 
at Stahl. 

In 1897 a shaft was sunk at the Stahl depot to the Bevier coal, which 
lies about l 00 feet below the Lexington bed. The thin parting seen in 
the Bevier at Novinger is nine feet thick at Stahl, so that only the upper 
bench of 30 inches was mined, and was soon abandoned. It may be that 
this mine would have been more of a success if longwall instead of room 
a:ud pillar working had been used. 

• 

I 
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SHAFT AND DRILLING NEAR STAHL DEPOT. 

Thickness. Depth. 
:Feet. Inches. :Feet. Inches. 

1. Surface material. .................... .. ... . 
2. Limestone, blLtish gray ... ..... .. ..... ..... .. ... .. .. . 
3. Shale, black, rotten ("slate vein") . . ..... . .. .. .. .. . .. . 
4. Ciay ...... .. . .. .. .. .......... . 
5. Limestone, blue gray .......... . .. .. ....... . 
6. Shale, da.rk blLte, with llmes1,one concret ions .... ..... . . 
7. COAL (Bevier, upper bench) .. . .... . 
8. Clay, or sandy shale. . . . . . . .. .. . .. .. .. .. .. . 
9. COAL (Bevier, lower bench) ... .. . . .. . . .. .. . ... .. .. . 

10. Clay......... . . . .. . .. .. . . 
J 1. Limestone (bottom of sl:laft). . . . . ... . . .. .. . .. .. . 
12. Shale........... . ... . . . ..... .. . . .. . 
13. Limestone ... . .... ..... . .. ..... . .. . . . 
14. Shale and limestone, anernating ... . 
15. COAL (Tebo) .... . 
16. Clay .. . .... . 
17. 
18. 
19. 
20. 
21. 
22. 
23. 

Limestone ....... . 
COAl, and clay, mixed .. . . ... ..... . ...... ... ... ... . 
Clay....... . .. . .. .. . .... .. .. . .. ... . .. .. . 
Limestone ..... .... ... . 
Shale ..... .......... .. . .. . .... . . . ... . ..... . .. . ... . 
Sandstone .... . . .. . ... . . .... . . .. . 
Shale, black ........ .. .......... . 

24. Sandstone... . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. ... . 
25. Shale, "slaty," and a UtUe COAL... . .. .. ....... . . . 
26. Limestone . ... ... . .' ............ . 
27. Shale, "slaty" ... . . .. .. .. ...... . .. .. . 

1 1 
1 6 2 6 
1 3 6 
5 8 6 
1 2 9 8 

39 48 8 
2 6 51 2 
9 60 2 
1 3 61 5 
3 64 5 
4 68 5 
4 5 72 10 
1 3 74 1 

36 8 110 9 
2 112 9 
1 113 9 
8 121 9 
3 6 125 3 
2 127 3 
5 7 132 10 

48 180 10 
4 184 10 
4 188 10 

HJ 207 10 
29 236 10 

9 245 10 
49 294 10 

Shafts were sunk at Dewey, one and one-half miles west of Stahl 
on the railroad, but the Lexington bed was considered too "faulty" to 
be worked and the Bevier too thin, so that the camp was soon abandoned. 
The Lexington coal outcrops in the valley of Spring creek to the Sullivan 
county line and beyond, and in that of Shuteye creek and its tributaries 
north and northwest of Stahl. The bed lies at a higher elevation on 
Shuteye than on Spring creek, indicating a dip to the southwest. Three 
miles northwest of Stahl is the Karl Maiwald local mine (N. W. 14 Sec. 
28, T. 64 N., .R. 17 W. ), where the thickness of the coal and partings is 
almost identically the same as at the Stahl drift, though "slips," drift 
channels, and other hindrances to mining arc less common. There are 
eight inches of black '' slaty'' shale and six of clay between the clay and 
the limestone cap. As in other parts of the district, the whole cap-rock 
is formed by three or four limestone beds, two feet or less thick, sepa
rated from one another by shale beds of nearly the same thickness. In 
minor details these overlying strata vary within short distances. Below 
the coal there are 18 inches of clay to a limestone sump-rock. One mile 
southwest the Lexington is intermittently worked: 

LEXINGTON DED AT DUDLEY'S MINE (N. E. i N. E . t. SEO. 32, 
T. 64 N., R. 17 W.). 

COAL ................... .. ..... . ............ .. . .. . . . . ....... . . .. ..... .. . . 
Olay ............. . ........ . ...... .. . .. . ...... . .. .. . . . ... . . .......... . ... . 
COAL . .... . . .... .. ......•.. . ... . .. . ... . . .. . .. . .. ... ...... .. ..... .. ... ... . 
Clay.... . ....... . . .. ... . . . ... ..... .. ..... .. . .. .. ......... . .. . .. .. . 
COAL.... ... . . .. .... . ... .. .. . .... .. . ... .. .... . 

Inches. 
27 

H 
10 

! 
H 
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Here there arc eight incl1es of "slaty" shale that comes down with 
tl.J.e coal and two feet of clay and shale to the limestone cap-rocks. The 
underclay is two feet thick to the sump-rock. l\[ining conditions are 
said to be good. Near Shuteye creek, above Shibleys Point, arc the SD:.lall 
drifts of G. W. Young and A. Vfalkcr (S. E. 14 Sec. 21, T. 64 N., R. 
17 W.). 'l'he bed mined is the same as at Dudley's, except that the 
upper bench of coal is 22 inches. The overlying "slaty" shale is :five 
inches, and the "clod" between it and the cap-rock eight inches. The 
mines are 40 feet, more or less, above the bottom lands of the creek. 
l\[ining conditions are fairly good; small "clay slips" are numerous 
and injure the roof, though not the coal. The Lexington bed outcrops 
down Shuteye to ~eyond Shibleys Point, preserving its characteristics 
with remarkable fidelity. 

Small drifts have been worked south of Stahl but are now aban
doned. The coal is of excellent quality and in greater part has a strong 
roof, but the bed is "faulty" in places. 

BLUFF ON TURKEY CREEK, TWO MILRS SOUTH OF STAHL. 

1. Limestone, in one bed ............. .. .. . . 
2. Shale, light......... . . . . .. . .. . .. • . . ..... . ....... 
3. Limestone, with thin partings.... . . .... .. . .. . . . . . . ...... . 
4 . Shalo, light gray. . . . . . . . . . . . . . . . . . . .. . .... . 
5. Shale, black. "slaty" at base... . . . ... . . . . .... . 

{

COAL, 21 incites} 
6. Clay, 3 " (Lexington) . ... . . . .. , . ... . .. . .. .. .. .. . ... . . . .. . 

COAL, 14 " 
7. Clay ........ . 
8. Limestono ... . .... . 
9. Shale an<l sandstone, a1tornating .. . . . 

10. Sandstone, yellowish brown ... . . . 

Feet. Inches. 
8 
5 

l 1 
1 6 
l 

3 2 

1 11 
2 4 
6 8 

10 

Da.nf orth.-Several shafts were formerly operated near Danforth, 
an old camp two miles northwest of Novinger. ·west and north of Dan
forth the main clay parting of the Bevier bed was very sandy and thick
ened to as much as 12 inches in places, causing work to be abandoned. 
The "bench rock" evidently thickens still more toward tl1e northwest, as 
shown in the old shaft at Stahl. The mines at and a half mile south of 
Danforth found the coal much the same as at Novinger, but were also 
abandoned before all the available coal had been extracted. 'l'he follow
ing record, made near the mine south of Danforth, gives an excellent 
summary of the rocks above the coal: 

DANFORTH RECORD (N. E. ~ S. W. t SEC. 30, T. 63 N., R. 16 W.). 

1. Surface material .... 
Henrietta formation-

2. Limestone . .... . .. . . . .. . .. .• ..... ... ..... . ... 
3. Clay .............. . 
4. Limestone ........ ...... . .. . 

Thickness. 
Feet. Inches. 

5 

2 

2 
6 
G 

De))th. 
Feet. Inches. 

6 

7 
7 

10 
6 
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DANFORTII RECORD (N. E. t S. W. t SEO. 30, T. 63 N ., R. 16 W.) . 

'l'hickncss. Depth. 
Feet. Inches. Feet. Inches. 

Cherokee shale-
5. "Shtty" shale, COAL (Lexington), and clay. ... 7 17 
6. Limes Lone. 2 8 19 8 
7. Clay . .. ... . ... ... . . ... ... . . . . ' ' . . . 6 20 2 
8. Limestone . .. . ... . .. .. .. .... .. .. .. .. ... . .. .. . 2 20 4 
9. Shale . .... 2 20 6 

10. Sandstone .. ... .. .. .. . .. .. ..... . ...... . ... .. . 3 1 23 7 
11. Shale . 21 4 44 11 
12. Limestone .... 8 45 7 
13. Shale. black, '

1sla,ty,'' with "bt\t" at base .. .... .. 2 47 7 
14. COAL (SumrniL) .... . 6 48 1 
15. Clay and shale .... 11 2 59 3 
16. Umestone ... . . . . . .. . . . . . . . . . .. ... .. ... ... ... 2 6 61 9 
17. Shale, gra)', "slaty· · . ... ·· ... .. . .. . .. .. . .... 5 7 67 4 
18. Limostono . .... . . . . . . . . . . . . 4 7 71 11 
19. Shale, gray, "slaty". . .. .. . ' . .. .. .. .. .. .. .. .. . 35 8 107 7 
20. "Dat". 4 111 7 
21. COAL (Bevier), H-inch clay scam l ft . from base 3 7 115 2 
22. C lay. 1 5 116 7 

Noi:in.ger.-1'he town of Novinger owes its present size and pros
perity entirely to the large coal mining industry that has developed in 
its vicinity within recent years. All except one of. the mines are large 
and fairly well equipped with steam hoisting apparatus and other 
machinery. l\lotor haulage is not yet in use. 

NOVINGER l'vIINES, 1910. 

Name. Location (T. 63 N., R. 16 W.). 

Kansas City Midland No. 2 .... .... S. W. t S. W. t Sec. 16 .. .. ............ . 
Kansas City Miclla.ncl No. 3... . S. W. l N . W. { Sec. 21 ....... .. .. . ... . 
.Rombauer No. 2..... N. E. t N. K t Sec. 20 . . .. ..... . .•..... 
Rombauer No. 3...... . . ...... . S. W . t N. E. t Sec. 17 .. . . .... .. . .. .. . . 
Rombauor No. 4 . .. t\'. W . t N. W. t Sec. 20 . .. .... . 
Great Northern No. 1 . . .. .. .. .. ... N. W. t N . E. t Sec. 20 . ....... . 
Groat Northern No. 21 . . . . . . . . . . S. E. t N. W. t Soc. 6 (T. 62, R. 16) ... . . 
Great Northern No. 23 . . . N. E. t S. E. t Sec. 32 .. . 
Ma.nufacturers No. 50 . .. .. .. .. .. .. S. E. t N. W. t Soc. 32 ........ . 
Artie....... . ....... .. .. . ....... S. E. t S. E. t Sec. 29 ... . ... . ......... . 

Depth 
of 

st1aft. 

146 
95 
75 
82 
02 
85 

137 
65 
74 
43 

In addition to these two shafts, Great Northern No. 31 (N. W. l/i 

S. E. 1,4 Sec. 4, 'l'. 62 N., R. 16 W.) and No. 22 (N. E. 1,4 S. E. 14 Sec. 6, 
'l'. 62 N., R. 16 W.), arc equipped with top works, but are not producing. 
All of these mines and old mines in th e same district have exhausted 
the coal under more than 1,500 acres. The product is shipped to points 
west, especially to the large cit ies along the Missouri river. 

The bed mined at Novinger is the Bevier and is a fairly good steam 
coal. It is harder than the I1exington and is not so well adapted to 
domestic use. The thickness of the bed varies from 30 to 50 inches, but 



Fig. 6. Map of Connelsvllle-Novinger Coal Fields. 
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m general is very uniform. Measurements made in the mines both 
north and south or Novinger arc remarkably similar and average as 
follo,vs: 

COAL . . ...... . 
Clay .. 
COAL .......... .. ... . ... . .. ... . 

Inches. 
25 

t 
4 

Clay. . . .. .. .. . .. . ... . .. . . . ...... .. ............. . 1 
COAL ... . . .. .. . .................. . . .. . . . . . . . . . . . . . . 12 

'l'he upper bench 0£ coal contains some "bright sulphur" in hori
zontal streaks and lenses near the top and a streak of "bone" at the 
bottom; the middle bench is bright and cleitn; the lower is in many 
places very dirty, conuiining pockets of "brown sulphur," a mixture 
of coal, clay and iron pyrites. '.I'he clay bands are har<l and stick to the 
coal, being detrimental to economical mining. The upper band is absent 
in places. The lower clay band is commonly Yi! to 11h inches thick, but 
in the northwest workings of Rornbauer No. 8 is 3 to 15 inches, resembling 
that found in some of the Danforth mines. Some rolls in the roof cut 
out part of the upper coal and vertical clay veins traverse all or part 
of the entire bed here and there. The coal appears to be somewhat more 
free from foreign material south than north of Novinger. 

Over the coal is a dark shale, "slaty" and containing considerable 
calcareous matter at the base. It is brittle and, as a mine roof, needs 
careful attention. In places a very thin layer of very carbonaceous, 
friable shale ("bat") bearing pyritizcd shells lies on the coal. After 
the roof stands for a short time large quantities of white crystals gather 
on it and fall to the floor in heaps like snow. These arc erroneously 
known as "saltpeter" to the miners, but are in reality melanterite 
(hydrous ferrous sulphate) . Under the coal is an irregular bed of clay, 
in most places two to three feet thick, which rests on a limestone of about 
the same thickness. As the mines are notably dry, this clay remains 
hard and rarely "heaves." . Up to a short time ago the room and pillar 
system of mining was universally employed, but an experiment is being 
made in Rombaucr Nos. 3 an<l 4 with longwall. As the coal is harde.r 
than the roof, holes arc drilled about eight inches from the top of the 
heel and a device lmown as the hydraulic cartridge is placed in them to 
force down the coal. The bed parts along a line connecting th() holes 
and along the clay bands, yielding a large proportion of lump. 'l'hc top 
coal is then easily taken down. Owing to the nature of the roof, props 
must be kept close to the face and gob walls must be carefully con
structed along the haulage ways. In spite of the difficulties encountered 
and the expense of operating the l1ydraulic cartridge, the longwall plan 
hids fai r to be successful and to revolutionize methods of mining in this 
and similar fields. 

0-4 
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On the east side of tl1e Chariton, northeast of Novinger, numerous 
small abandoned openings occur in the Bevier bed, which lies 10 feet 
above the bottom lands. In places there are three feet of black shale 
over 24 inches of coal and under the massive sandstone that lies at vary
ing distances above the coal near Novinger. At the J. A. Hamilton local 
drift (N. W . 14 N. E . ll,a, Sec. 22, T. 63 N., R. 16 W.), operated by L. IvI. 
Dixon, the sandstone lies on the coal and, because 0£ its rolling under 
surface, cuts out much of the bed and causes it to Yary from 10 to 36 
inches in thickness. The two clay partings are in the positions occupied 
by them in the shipping mines, the upper one-fourth inch thick, and 
the lower six inches. It is reported that in mines once operated at Frye, 
half way between Novinger and Kirksville, the coal bed was 32 inches 
thick, and only 18 inches not far distant. Evidently tl1e thickness of the 
coal is very unreliable in this district. 

The Lexington coal bed thins to the cast between Stahl and Novin
ger, so that near the latter town it is less than 14 inches thick in places. 
Higher rocks are well exposed on the road near Manufacturers No. 50 
and Great Northern No. 23. 

OUTCROP ON'E MILE SOUTH 01•' NOVl NGER (N. E. ts. w. t Sec. 32, 
T . 63 N., R. 16 W.}. 

Feet. Inches. 
Henrietta formation-

!. Limestone, light gray, massive (top of Henrietta'/} . . .. . .. . . . .. . . 1 6 
2. Shale, with fragmentary limestone six feet from top ... . . ... .. .. . 18 
3. Limestone, brown, conglomeratic.. . . . . .. .. .. .. . .. . . . . ... . 8 
4. Shale, light gray. . . . . . . . . . . . . . . . . . . .. .. - .. . . . - ...... . 1 
5. Limestone, buff, four-inch shale band ln center ..... . ... . . 1 6 
6. Shale, sandy and calcareous . . .. .. .. . .. . 3 
7. Limestone... . . . . . . . .. . .. .. .. .. . 1 8 

Cherokee shale-
s. Shale, light above, dark below ... .......... . 

{

COAL, 11 inches} 
9. Clay, i inch (Lexington) .... . . . .. .. .. .. .. .. . 

COAL. 3 lncbes 
10. Clay and sha.Je.... . . . . . . . .. .. .. .. . . 

1 4 

1 2 

2 
11. Limestone, butt, upJ)er surface rough ..... . ......•.. . . ... 2 10 
12. Sandy shale and sandstone. . .. . .. .. . ...... . 20 

To Devier coal bed ill neighboring shafts. . . . . . . . . . . . . .. . ... . 72 

It is reported that there is in the Bevier district a very persistent 
coal bed of 24 to 30 inches ('rebo) about 55 feet below the Bevier horizon. 
No attempt has been made to develop it. 

Con1ielsville.-The Manufacturers Coal and Coke Company formerly 
operated several shipping mines within a radius of a mile from Connels
ville, though at present only No. 1 is open. This is less than one mile 
south of town (S. E. 14 N. E. 14 Sec. 16) and is a slope to the Bevier 
bed, which lies at about the level of the river bottoms. The average 
thickness of the three benches and of the clay partings is the same as 
that given for the average in the Novinger district. Except at the top, 
the coal is :fairly clean. The roof is a dark gray shale. Room and pillar 
is the method of working and cable haulage is used on the slope. J . P. 



AD.AIU COtiN'l'Y. 51 

Pairis operates a local slope and horse-whim shaft between No. 1 and 
Connelsville (N. E . 14 N. E. 14 Sec. 16). 'I'he upper bench of coal is 27 
inches, the middle 5, and the lower 11 ; the upper and lower clay part
ings are one-fourth and one inch, respectively. The following record 
of the abandoned mine one mile west of Connelsville wa.s furnished by 
James Stroup: 

SHAFT RECORD OF Z\lANUli'ACTURERS NO. 7 (f'i .' W . t N. W. l: SEC. 5, 
'I'. 63 N., It. 16 W.J. 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

1. Drift clay, yellow ... . .. .. . .. . . 15 15 
2. Limestone ..... .. .. . .. .. .. .. .. .. . .. . 6 15 6 
a. Shale, blue. ".s!My" (horizon or Suro rnit coitl) . ... ... . 5 20 ll 
4. Clay. . .... . .. .. .... .. .. . . . . .. .. .. .. ..... . 4 24 6 
5. Lirnestonc .. . ... . . .. .. . . . . . . . ... .. .. . ... . 2 6 27 
6. Clay (shale'?) .... .. .. .. . 30 57 
7. Limestone... . .. . . . ... ...... .. .. . . .... . . 2 58 2 
8. Shale . ....... .. .... . .. .. .. .. . .. . .. ... . .. . . . . 

{

COAL, ao inche.s1 
9. Clay. 1inch HDcvicr) ... . ...... ..... .. .. 

COAL, 12 JnchesJ 

22 80 2 

3 7 83 9 

10. Clay ..... .. 4 87 9 
11. Limestone .... . . . . . ... . 2 89 9 

On the cast side of the Chariton small loeal mines have been operated 
for many years. One mile east of Connelsville (N. W. 14 N. W. 14 
Sec. 10) is the short slope of J. H. l\liley, operated by J ames Ray, where 
the Bevier lies a few feet below the bottoms. The upper bench of coal 
is 25 inches, the middle 31/2, and the lower 10; the upper clay parting 
is one-fourth and the lower one-half inch. The bottom coal contains con
siderable "brown sulphur" and the top of the upper shows "light sul
phur." In working room and pillar the upper eight inches of coal is 
not thrown by the shots. 

Near the mouth of Haiel creek the Bevier lies at about the level of 
the river bottoms, and is mined in short slopes by Neff and Lee on land 
of N. J\fotter (N. W. 1j.1 N. ·v.,r. 14 Sec. 2, T. 63 N., R. 16 W .) and by F . 
Lomberger on land of R. Besanko (N. W . 14 N. E. 14 Sec. 2) . The coal 
is the same as at Manufacturers No. ] , except that the lower bench is 
] 5 inches thick. 'l'he roof is shale, at least 10 feet thick, and not very 
strong. The floor is 30 to 48 inches of hard clay resting on limestone, 
below which is at least 15 feet of shaly sandstone. The "slate vein," or 
Summit coal, is 55 feet above the Be.vier and only one inch thick. With 
its black "slaty" shale and thin limestone capping it is a useful marker 
for the thicker bed. Tl1e Haiel creek district will at some future time 
be an important producer. 

On the north edge of the county the Bevier is thinner than fart11er 
south. In Putam county, near the Adair line, drifts have been opened 
in 26 inches of coal that lies a few feet above the railroad and is prob
ably one bench of the Bevier. 
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Kii'ksviUe.-Too Bevier bed is found west of Kirksville at a level 
~~. ~ ;J Q) 
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8·'-.."2tahi 
nearly 40 feet lower than at the Novin
ger depot. Two mines are now supply
ing the city and surrounding country 
with coal from this bed. One mile west 
of the city limits (near center section 
7) is the I . 1\1. I vie shaft, l 38 feet deep. 
1'he bed worked is much like that at 
Novinger, hut the roof is a strong sand
stone with an even and regular surface. 
Th c bed is fairly clean and "clays" 
are rare. The plan of working is room 
and pillar, the coal being undercut be
fore being shot. 
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BEVIER BED AT IVIE MINE. 

Sandstone ... . 
COAL ... . . . ........ . 
C lay, with pyrito, not persistent . ... . 
COAL.... . . ... . . . . .. . . 
Clay, with pyrite. persistent . .. . ... .. .. . 
COAL .. . 
Chty, taken up In roads ... . . . . .. .... .. . 
Limestone .. . ... . . . 

Inches . 

33 
t 

5 
l 
7 

48 

One mile east, near the city limits (N . 
W. lf-1 N. E. 1!4 Sec. 8), arc the well
built top works of the Star Coal Com
pany. One of the few electric hoists in 
this part of the United States is used 
1 o raise coal 236 feet from the Bevier 
bed. The roof consists of 38 feet of 
blue, even-grained sandstone with ,an 
uneven lower surface that cuts down 
into the upper coal and causes the 
thickness of the entire bed to vary from 
12 to 33 inches, its average thickness 
being two ·feet. The mine is new, how
ever, and work is being carried west
ward to a point where drilling has 
sho,vn the existence of coal similar to 

ci that at the Ivie mine. In the main 
::r 
0 ., 
;; 
0 
:, 

a, 
0 
o. 

~ 
o. 

~ s. 
~ 

entries most of the underclay, which is 
46 inches thick, is taken up . 

The Pleasanton and much of the Hen-
rietta formations have been r emoved by 
preglacial erosion in most of the dis-
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trict west of Kirksville, but exposures of the Henrietta in Big creek 
near the I vie mine and of the Pleasanton shale not far distant furnish 
useful guides to the position of the coals, as no similar association of 
beds occurs at any other exposed horizons. This and other evidence 
shows that there is little or no coal at the Lexington horizon in this 
district. 

EXPOSURES 1::-,r BtG CREEK (SEC. 7, T. 62 N., R. 15 W.) 

Henrietta formatlon- Feet. Inches 
1. Limestone, gray, irregularly bedded ... .. .... . . 4 6 
2. Shale, gray, Ca!CM'COUS... . . . . . . . . . . . . . . . . . . . ..... .• ...... • 8 
3. Limestone, Jn one bed. . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . 8 
4. Shttle, gray, with ca.lcareous nodules . ...... . ... .. . .... . 2 
5. Limestone, drab, irregularly bedded. . . . . . . . . .... .. . . 1 4 

Cherokee shale---
6. Shale. green, dark streak in center (horizon of Lexington coal) . . . 
7. Limestone, rough on top , shale partings. .. . . . . . . . . . . ....... . 

5 
1 6 

PART OF PLEASANTON SHALE, JN ROAD (S. W. t SEC. 7, T. 62 N., R. 15 W }. 

Feet. 
1. Shale. red. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
2. Shale, sandy, and sandstone . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 20 
3. Sliale, green (base of Pleasanton)..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
4. Limestone, gray, irregularly bedded. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 3 

'l'he connection between the Henrietta beds, the Bevier coal, and the 
coal ('l'ebo) occurring persistently 50 to 65 feet below the Bevier is 
shown in the following drill record : 

DRILLTNG ONE '.\,(ILE NORTH OF rvn; MINE (N. w. t s. E. i SEC. 6. 
T. 62 N., R. 1.5 W.}. 

Drift clay ..... .. . ... . 
Henrietta formation-

Llmestone. . .. . . . .. .... .. ....... · . · .... · · 
Shale, calcu.reous. . . . . .. ..... .. . ... . . . 
Limestone .. . .. . 

Cherokee shale--
Shale. dark. . . . .. .... . . . . . . . 
COAL (Lexington) . ... . .. . 
Clay ................... ... .. .. . ... . .. . .. ... .. . . . 
Shale, calcareous ... .. . ... . ...... . .. . .... . 
Limestone ... . 
Shale, sandy ............ .. .. .. .. . .. . ... . . 
Shale, light. . . . . . . ..... . . 
Shale, black, "slaty" (horizon of Summi t coal) . 
Shale, dark at top, light at bottom .. . . .. . ... . .. .. .. . 
Limestone . .. . 
Shale, light ........ . .......... . 
Sandstone....... . . .. ... .. .. . ........ . 
Shale, sandy .. . .. . .. . . ...... . .. . . . .. . . .... ... ... . 
Sandstone ..... . ...... .. .. .. .. .. . .. . 
COAL, 36 inches} 
Shale, 1 inch (Bevier) . . . . . . .. ... .... .. ... . 
COAL, 8 inches 
Clay ........ . 
Shale, sandy. . . ... . ...... .. . . 
Shalo, light. . . . . . . . . . . . . . .. . .. .. .. . . 
COAL (Tebo) . . . 
Clay...... . . . . . . . .. . . . . .. .. .. . .. ... ... .. . 

Thickness. 
Feet. Inches. 

103 

3 
4 
8 

4 
1 6 
l 2 
3 

25 
8 
4 
9 
3 
4 

21 
10 

1 9 

3 9 

4 
39 6 
15 2 
2 1 
l 9 

Dopth. 
Feet. Inches. 
103 

106 
110 
118 

119 
119 4 
120 10 
122 
125 
150 
158 
162 
171 
174 
178 
199 
209 
210 9 

214 6 

218 6 
258 
273 2 
275 3 
277 
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As shown in the deep well at Kirksville,* only shale and sandstone 
were found below the Tebo coal, and tl1e top of the :Mississippian, the 
lower limit of coal, was reached at 450 feet, or about 180 feet below the 
Bevier. In this record the Bevier appears as 18 inches thick, and the 
Tebo 24 inches. In 12 drill records made within three miles of the west 
side of Kirksville (Sec. 31, T. 63 N., R. 15 ·w.; Secs. 5, 6 and 8, 'r. 62 N., 
R. 15 W.; Sec. 2, T. 62 N., R. 16 W.), the Bevier is 21 to 44 inches thick, 
and averages 32 inches. In half of these the :i:oof is a sandstone and in 
half shale. Five of the borings were carried down to the Tebo coal and 
found that it is 20 to 29 inches thick and averages 24, and that its roof 
is thick sandy shale. This lower bed appears to be very regular and 
could be easily adapted to longwall working. J\lost of the records show 
that the lower beds of the Henrietta formation are the highest rocks 
beneath the drift, though on the west the latter is deeper and cuts clown 
as far as the Summit horizon. At the Star hoisting shaft the drift is 
140 feet deep; at the Kirksville deep well, 170 feet; and 1 Y2 miles north-. 
west of the Q., 0. & K. C. depot, 190 feet. From such scant information 
as is available it appears probable that the drift is still deeper in the 
region east of the Wabash railroad, and has for the greater p.art re
placed the Bevier and possibly the 'l'ebo coals. 

Y01mgstow1i.- From Novinger to Youngstown the rocks dip to the 
south slightly more th'ttn the fall of the river. One mile east of Youngs .. 
town excellent exposures show 87 feet of Pleasanton sandstone and 
shale, 32 feet of the tl1in limestone and sliale beds of the Henrietta forma
tion, and 45 of the Cherokee. The slaty shale of the Summit coal horizon 
lies only a few feet above river level, indicating that the Bevier coal 
lies about 50 feet below the stream. The Bevier coal is mined on Big 
creek, two miles east of Youngstown (S. E. 14 Sec.14, T. 62 N., R.16 W.), 
by W. A. Harle. The product is sold locally to the wagon trade and is 
hauled to Kirksville. The top of the shaft is at the level of the base cif 
the H enrietta formation, and reaches t}Je coal at 86 feet. Over the coal 
is one foot of slaty shale overlaid by nearly 40 feet of sandstone that 
has an uneven lower surface and in places cuts the coal down to as little 
as 10 inches. Where the full thickness is present, the bed is much the 
same as in the Novinger district. The upper bench is 31 inches or less, 
the middle 4, and the lower 10. 'l'he lower bench is somewhat dirty. 
'rhe upper clay parting is one-fourth and the lower three-fourths of an 
inch. The underclay rests on limestone and is six to seven feet thick. 

Two miles southeast of Youngstown there is 11. coal bed in the upper 
part of the Pleasanton shale at the horizon that bears workable coal in 
several places in Sullivan county. Little is known as to the areal extent 
of this bed. 

*Shopard, 'E. ?l'L: Water Supply Paper No. 1!)5, U. S. Gool. S unrey, 1()07, p. 5!,. 

., 
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EXPOSURES SOUTIIEAST OF YOUNGSTOWN (N. E. t N. E . t SEC. 27, 
T. 62 N., R. 16 W.) 

I. Limestone (base of Missouri group) . . .. . . 

55 

Feet. 

2. Concealed (top of Pleiisanton) about. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 
3. Sbale, blaclc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 3 
4. COAL, reported thickness.... . ... .... .. .. . .. .. . . . . . . . . . . . . . . 2i 
5. Concealed. ..... ........... ... ................ . ... ... . .. . .... .... ... . ... 10 
6. Sandstone... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 42 
7. Shale, black.................. . ...... . .. . ... . . . . . . . . . . . . . . . . . . . . . . . . . 1 
8. Shale, reel at base. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 35 
!l. Limestone (top of Henrietta) .......... • . ...... . ..... .. ....... :'.. . . . . . . . . . 3 ! 

Y arrow.- At Yarrow the horizon of the Bevier bed lies within 40 
or 50 feet of the river level. ·what thickness of coal there is at that 
horizon is not known, though it is highly probable that workable coal 
exists in patches at least. Four miles south of Yarrow, near the Macon 
county line (Sec. 33, T. 61 N., R. 16 W.), one foot of coal is said to have 
been found at 54 feet (Bcvic1·7) . and 44 inches a.t 108 feet (Tebo 1), 
though some doubt exists as to the accuracy of the drilling. 

Millard.- Little' is known about the rocks concealed beneath the 
J1eavy drift cover in the southeastern quartet· of Adair county. The 
following core-drill record, kindly furnished by II. L. Miller, gives a 
clue ~o the nature of part of the Coal Measures in that region. The cor 
relation of the coals and other beds sho,vn cannot be undertaken at this 
time. 

DRILUNG SOUTHWEST OF MILLARD (N. E. t S. W. t SEC. 20, 
T . 61 N., R. 15 W .) 

Thickness. Deptl1. 
Feet. Inches. Feet. Inches. 

Drift clay.............. . . ....... . ...... .. ...... . 
Shale, light, soft . . . ... .. ... .. .. '. . . . ..... .. . . 

24 24 
43 67 

Shale, sandy at top ..... . ...... .. ..... .. . .. ... . ... . 15 82 
Sandstone . ....... . ... . . . ......... . ...... . ..... . 11 93 
Shale, sandy. . . . . . . . . . . . . . . . . . . .. . .......... . !) 102 
"Conglomerate rock" ... ·: . ... . . . ... .. .. . .. ... .• .. . 2 104 
Sb.ale, sandy. . . . . . . . . . .. . ... . . ....... . ... .. .. . . 23 6 127 6 
COAL......... . . ............... . . .. .. .. . . a 130 6 
Clay ..... . ..... .....•...... . ... . .. . . ·. · l 131 6 
Shale, sandy ..... . 20 6 152 
Shale. dark . . . . . . . . ..... ... . ... .. . . ..... . .. .. ... .. . .. . 2 154 
Shale, sanely ..... ... . .. .. .. . 38 6 192 6 
COAL ............. . 1 8 191 2 
Clay ....... . .. . 1 10 196 
Shale, ligh t, sandy .. ...... ......... . 
Shale, various colors. . . . . .. . . .... ... .. .. . . . 

12 208 
2 210 

Shale, caicareous. . . . . . . . . . . . . .... . . . ...... .. ..... . 9 219 
Sandstone, soft . . . . . . . . . . . . . . . . . . . . . . .... . ... . 3 222 
Shale. blue, calcareous . ..... . .... .. .. . . ..... ... . . 6 228 
Limestone. soft. . . . . . . . . . . . . . ........ . . . . .... .. . 2 230 
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ANDREW COUNTY.* 

The surface formations of Andrew county are the Shawnee and the 
upper part 0£ the Douglas. 'l'he latter bears thin seams of coal in places, 
but none over one foot in thickness. ~o workable coal is known to out
crop within the county. In small areas in :i\Iissouri and larger ones in 
Kansas, the Douglas carries some coal beds that are more than fourteen 
inches thick, but they are 0£ small areal extent aud the coal is commonly 
of inferior quality. Drillings to a depth 0£ 175 .feet near Wyeth and 
to 370 feet at Savannah failed to find coal. 

No drillings have explored the important coal horizons of the Des 
1Ioines group in order to demonstrate the presence 0£ workable coal. 
The deep drilling at Forest City reached the Bevier bed, one of the most 
important of these horizons, at a depth of 1,039 feet, or 844 feet below 
the base of an important series of limestones known as the Oread. The 
Oread lies at the top of the Douglas formation (sec stale geologic 
map) and outcrops conspicuously along the l\Iissouri, 102, Platte and 
lower Nodaway rivers, along Niagara creek, and west to Union Star. 
It may therefore be used as a guide to the depth of the coal beds found 
in the Forest City and Saxton drillings (see reports on Ilolt and 
Buchanan counties). In the northwestern portion of the county, es
pecially along the Nodaway river, the most prominent of the outcropping 
limestones is the Deer Creek, which lies about 150 feet above the Oread. 

As an aggregate of 29 inches of coal in beds of 14 inches or more 
was found in the Forest City drilling, and 110 inches in that at Saxton, 
a very moderate estimate of the aggregate in the deep-lying beds of 
Andrew county would be an average of 30 inches under the entire area, 
or ·1,209,600,000 tons. 

ATCHISON COUNTY.* 

'l'wo thin scams of coal outcrop in this county, both 0£ which have 
been worked in a small way. The surface formations are the Wabaunsee 
and Shawnee and the depth to the principal coal horizons of the Des 
:i\Ioines group is greater than in any other county. :No drillings have 
penetrated format ions lower than the Lawrence shale and the occur
rence 0£ coal below that is pmely hypothetical. If the deep drilling at 
Nebraska City, Nebraska, is correctly interpreted, the center 0£ the 

*A report on the geology or Andrew county, by G. C. Broadhead, is contained in the 
report or the ::-nssouri Geol. Survey for 1873-74, pp. 301-311, and a few sections along tho 
Missouri river are given in the rcport for 1872, pt. 2, PI). 124-126. 

*Tho geology of Atchison county is described by O. C. Broadhead: Report on iron 
ores and coal fields. 1872: :Vfo. Geol. Survey, pt. 2, 187a, pp. 376-387. 'l'he coal is men
tioned by Arthur Winslow, Prolim. report on coal, .M:o. Geo!. Survey. 1891, pp. 101-102. 
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Pennsylvanian basin of deposition lay soutl1east of Atchison county. 
At Nebraska City the Pennsylvanian appears to be only 1,050 feet thick, 
or but slightly greater than the estimated thickness of the :\[issouri group 
in this region. The Cherokee shale. which is the chief coal-bearing forma
tion and lies at the base of the Coal .i\leasures, is probably absent, there
fore, at least in the northwestern part of the county. 

The two surface coals are the Nyman and the Elmo, the latter about 
J 20 feet below the .former. ~either bed exceeds one foot in thickness, 
so far as observed, and neither would be of. impol'tance in regions nearer 
producing coal fie lds. The Nyman coal is exposed at intervals along the 
l\Iissouri bluff from near the State line to Big 'l'arkio and up that stream 
nearly to Fairfax, where it has been replaced by drift. It has been 
prospected about four miles south of Rockport, on the farm of J ohn 
·whitham (N. E. lh Sec. 22, T. 64 N., R. 41 W.), where the following 
were measured : 

1. Limestone, including O-inc:1 parting in middle . . . ... . . .. . . . .. .. .. . . 
2. Shale.. . . . . . . . . . . . .. . . ... . 
3. COAL (Nyman) . . . . . . . . . . . . . . . . . . . . . . . .. ... ..... . ...... . . . . . . . . 
4. Clay .. . . . .. .. . .. .. .. .. . .. ... . .. .. . . . . . . ..... . . .. .. .. .. .. . ..... . . 

Feet. Inches. 
3 11 

6 
8 
2 

ln eonnection with the question 0£ a possible local thickening of th.is 
coal, the1·e shonld be mentioned the Honey Creek coal mine, t southeast 
0£ Peru, Nebraska (N. W. 1,4 N. W. 1,4 Sec. 36, T. 6 N., R. 15 E. A 
seam about 33 inches thick has been opened by a drift at this place and 
ove1· 1,000 tons 0£ coal mined. The coal occurs at a level, which sug
gests its correlation with tile Nyman bed, though it is said to be overlain 
by shale, and the Nyman seam, whcreYcr seen, has but a few inches of 
shale between the coal and limestone cap-rock. 

'l'hc Blmo coal outcrops only in the eastern part of the county and 
has been found only on Manly branch, \\'here it is very thin. About 
120 feet below it is the Nodaway seam, a coal that does not outcrop 
in the county, but has been found by drilling at a number of places 
in and near Atcl1ison county. It is being mined at Coin, Iowa, where 
its average thickness is about 16 inches. North of Corning, near the 
south line of the county, the Nodaway is reported 150 feet deep and 
16 inches thick. At Nebraska City, Neb., a seam 0£ coal correlated 
"·iih the Nodaway is reported 15 inches thick at a depth of 199 feet.t 
'l'hc Nodaway coal may be the scam at 357 feet in the following drill 
record: 

tDescribed in detail by R. V. Peppcrbcr;;, Pub. Neb. Gcol. Survey, vol. 3, pt. 10, 1910, 
• pp. 275-3()7. 

tMcok, F. B., Final R eport on Nob:a-;'.ia, ot c., U. S. Goo!. Survey, 1872. pp. 105-106. 
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RECORD Ok' DRJLLlNG AT ROOKPOR'J'. 

'l'hlckness. D~pth. 
Feet. Incites. Feet. l nches. 

Soil and clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 98 98 
Sand and grnvcl. . . . . . . . . . . . . . . . . . . . . . . . . . 42 110 
Gl'll,vel and sand, wi~h a.buncla.nce of water.. 3 143 
Chty, blue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25 168 
Limestone.... . ... . .. 3 171 
Shale, gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 173 
L;roestone, sandstone and 5 inches of coal. 3 176 
Shale, cla.rk colored. . . . 110 286 
Limestone, 1,,'Tay. . . . . . . . . . . . . . . . . . . . . . . . . 4 290 
Shale.. ... . . . . . . . . . . . . . 58 348 
Li mestone, darl< colorecl. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 357 
"COAL fault"..... . . . . . . . . . . . . . . . . . . 1 358 
Sha.le........... . . . . . . . . . . . 20 378 
Limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 390 
Sha10, black, "slaty". . . 3 402 
Sha.le. . . . . . . . . . . . . . . . . . . . . . 88 490 
Limestone (Orea.cl), l!gh~ gray. . 60 550 
Shale, black, "slaty". . . . . . . . . . . . . . 4 554 
Sha.le, Ugh t colol'ed . . . . . . . . 19 573 
Shale, red . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I t 584 
Sha.le, dark colored . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . • 40 624 
Limestone, show or wMer. . . . . . . . . . . 6 630 
COAL (reported excellent quaHty) .... . .. .. .. 2 3 632 3 
Shale.. ........... .. . .. . ... . . ... . . . . . . . . . . . . 46 5 678 8 

The coal at 630 feet is probably the Atchison seam, which occurs in 
the Lawrence shale in many places in Missouri and Kansas. The 
thickness given above is greater than at any other place known and 
is probably local. So far as known this is the deepest drilling in 
Atchison county of which there is any record. Across the river at 
Brownville, Nebraska, the following record is reported:** 

DRTl,LING AT BROWNVILLE, NEB. 

1. Slmlcs, hme anti sandstone .. .. ... . .. . . .. .. . .. .. .. . . 
2. COAL . . .. . .. .. .. . ... . . 
3. 
4. 
5, 
6. 
7. 
8. 
9. 

Shales and limestone .... . .. . .. . 
COAL....... . ... . . .. . ... . 
Shales, lime a.nd sandstone .... 
COAL .... ...... . 
Limes~one and shale . . . .. . .. .. . ... . .. .. . .......... . 
COAL ................. . 
Shalos, lime and sandstone ..... 

Thickness. 
Feet. Inches. 

93 
8 

148 4 
1 2 

132 10 
10 

444 2 
2 6 

177 6 

Depth. 
Feet. Inches. 

93 
93 8 

242 
243 2 
376 
376 10 
821 
823 6 

1,001 

The drilling was begun at an altitude of 919 feet above sea level, 
indicating that the coal at 242 feet may be the Nodaway seam. 

If only deposits 14 inches or more in thickness be considered and 
the doubtful possibility of deeper coals be disregarded, the following 
approximate estimate is obtained: 

TOTAL ORIGINAL TONNAGI•: 01<' ATCHISON COU:S:TY. 

Bed. Average t l1ickness. Arca. Tonnage. 
-------·-·---1-------- ________ ,, _______ _ 
Noclaway . .. 
Atchison scam . ... .. . . 

Total ... .. .. . . 

15 mches. 
15 inches. 

250 sq. m i. 
36 SCI. mi . 

360, COO. 000 tons. 
5 t , 840,000 tons. 

411.840.000 tons. 

**flicl{S, L. E ., Proc. Am. Assoc. Aclv. Sci., vol. 35, 1886, pp. 217-218. 
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AUDRAIN COUNTY.'-i 

AVERAGE ANNUAL l'RODUC'l'JON, rno1-J010 ........ .. 38,73(l 'I'ONS. 

Nearly all of Audrain county i:; underlain by a thin veneer o.f. 
Pennsylvanian Coal Measures bearing beds of coal less than three .f.eet 
in thickness. 'l'he central portion of the region is a level plain forming 
the divide between the Mississippi and Missouri river drainages, a.nd 
covered so effectually by 50 feet and more of drift as to conceal the 
coal-bearing rocks in all but the larger valleys. Structurally the 
eastern half of the county is simple, the rocks lying nearly :flat when 
the territory is considered as a ·whole, though minor undulations have 
local effect and strata at Rush Hill and Laddonia are at higher alti
tudes than in the region farther east and south. The structure in the 
western half of the county is more complicated, because of the presence 
of several anticlines with a:xes probably trending northwest and south
east parallel to the Browns station anticline of Boone county. Out
crops are rare in this region and wells arc so shallow as to yield little 
information concerning the stratigraphy. All of these factors, com
bined with the absence of strongly individualized beds where exposures 
do occur, make the work of the geologist very difficult. 

Aside from a few scattered country mines operated for local 
trade, mining is confined to the eastern part of the county, and shipping 
mines to Vandalia, Farber and Martinsburg. Nearly all of the territory 
east of Mexico and extending into Ralls and :Montgomery counties is 
underlain by a remarkably persistent and uniform bed of coal about 
30 inches thick and characterized by a very thin pyrite band in its 
lower part. 'l'hc value of this bed is greatly impaired by small "slips" 
and by rolls in the floor and roof, though in places it is of excellent 
quality and can be easily worked on the longwall plan of mining; 
the only system in vogue in any of the mines of the county. The coal 
seam is correlated with the l\fulky on the basis of observations made 
in tracing beds in J\Tonroe county on the north and Callaway on the 
south, t though it is possible that this conclusion is erroneous. Twenty 
feet l1igher is another coal bed that is very irregular and is eroded 
away in the northern part of the field. 

Near l\Iexico and on Davis fork and its tributaries are thin coal 
beds that are not utilized and do not justify development on any but 
a very small scale. 1'heir exact stratigraphic position was not definitely 

*The topography or the county is shown on the Moberly and lVIexico atlas sheets of 
the Topographic Atlas of the United Stat-0s, published by the U. S. Geol. Survey. Earlier 
coal mines were brieOy described by Arthur ,vinslow, A preliminary report on coal: :Mo. 
Geol. Survey, 1891. pp. 80-82, and clays and shales by H. A. Wheeler, Clay deposits: Idem. 
vol. XI, pp. 270, 295, 307, 366. et al. 

t Correlations or beds in th.is region wlU be more fully discussed in a repor t on tho Penn
sylvanian of Missouri, now being prepared. 
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Cart' 
Sha(r 

determined, though it is known that they 
lie not far from the base of the Pennsyl 
vanian. East and north of Centralia is a 
thirty-inch coal bed of excellent quality 
and easily mined. 'l'his district deserves 
more attention from mining men than it 
has received, both for this bed and for 
others that may underlie it. The surface 
coal is probably the Surnmit, though it 
also resembles the l\fulky and to a 
slight extent the Tebo. The finding near 
Thompson of a coal bed apparently corre
sponding stratigraphically to the Bevier 
is mentioned in the following pages. The 
drilling which revealed this thick bed was 
made for water, not for coal; but the re
port of the strata penetrated corresponds 
so closely to the stratigraphic section 
southwest of Centralia that it deserves 
attention. 

So far as depth from the surface is con
cerned, the base of the Coal l\feasures is 
in about the same position at :Mexico (llO 
feet), Farber (120 feet) and Vandalia (95 
feet) . At )fartinsburg it is 165 feet, on 
the C. F. Clark farm, two miles north of 
Thompson, 100 feet, and on the J . "\V. 
Smith farm, 31/z miles southeast of Mex
ico, 140 feet, from the surface. In all 
parts of the county the lowest Pennsyl
vanian bed is a light-colored fire clay 
from 10 to 40 feet thick. 

The total original coal supply of Au
drain county, excluding heels or parts of 
beds less than 14 inches thick, may be 
roughly estimated at 1,220,000,000 tons. 
Of this amount approximately 1,030,000 
tons have been mined since 1879, and 
about 50,000 in earlier years, a total of 
less than one-tenth of one per cent of the 
original content. 

DE1'AILED llfF.:NTION. 

VanJalia..-Both coal and fire clay have 
been mined at Vandalia £or many years, 
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and three shafts are now developing the :il'[ulky bed. These are 
(1) Standard Coal Co., hoisting 73 feet by horse-gin in the north
west corner of town, (2) 1\Tississippi Glass Co. with a 70-foot shaft 
and steam power plant on the west edge of town, and (3) Audrain 
Coal Co. with steam l1oisting equipment and shaft 82 feet deep 
two miles southwest of town (S. "\V. l/~ S. E . 1;4 Sec. 12, T. 52 N., 
R. 6 W.). The l\Iississippi Glass Co. and the Audrain Coal Co. ship 
over the Chicago and Alton railroad, on which they are located, although 
the company first named consumes most of its product at its own 
Lrick plant. At the shaft of this company fire clay lying below the 
coal is mined by the room and pillar method, the coal being removed 
hy the longwall method as at all othe1· mines in the county. 

'l'he lvlulky coal is bright and of medium hardness. Ii contains 
abundant gypsum and calcite films and plates in vertical joints Hnd 
pyrite in thin streaks. 'rhe bed is, in part, excellent, but many of 
the working faces are much affected by small faults (" slips") and by 
rolls of clay in the bottom and of rock and shale in the top. Where 
"slips" occur, the amount of clay and "sulphur" in the coal is large, 
and th€ roof is not every,vherc firm. Elsewhere the roof is good except 
for the "nigger heads" that lie in the laminated shale; they are a 
source of danger to the men, and al.so, in places, project downward 
so as to cut ont part of the npper bench of coal. From 5 inches to 
2% feet of "draw slate" comes down with the coal and about 2 inches 
sticks to the coal. 

Carr Shaft Edwa,ds Shah 
.Lou.ire Cr. $kw.[ Lick Cr. 

•

Limestone Limestone 
2 1 3' 

$hale 
4' 

Fig. 9. Audrain County coal beds. 

STRATlGRAPHlC SEC'l'ION AT VANDALJA. 

Shale3' 

Coal 
i,• 

C ley , • 
Coal Z" 

Feet. 
1. Soil and drift clay, thickness variable, average about. . . . . . 50 
2. Limestone, gray; Jl'regularly bedded above, more massive be1ow: avel'age about. 5 
3. Shale, drab and clayey above, black and "slaty" below; ''slaty" portion in part 

lithiflod and bearing oval "niggerhead" clay-iron-stone concretions of all 
si1.es up to 100 lbs. or more in weight. 10 

4. Clay, with much pyrite, } inch f.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2! 
{

COAL, 20 Inches, ) 

COAL. 10 inches, J 
5. Clay, light green; stigmaria roots in upper part: thickness variable, average.. . 7 
6. Clay. white ; somewhat silicious; contains scattered concrotionary bouiclers of 

ferruginous limestone; mined for flreciay; thickness val'iable, ave!'age about. 20 
7. Mississippian limestone . , ...... , ....... , ..... . ........... , ... , . . , . . . 
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I!'arber.-On the railroad at the west edge of Farber the Lawder . .. 
and Peterson Coal Co. operates an old shaft 100 feet deep. 'l'he coal 
and associated strata arc almost identical with those at Vandalia. In 
parts of the mine one-half or more of the face is greatly injured by 
·'slips" and "rolls." Electric mining machines were formerly used 
but have been abandoned. 'l'he product is sold locally and to the 
railroad. 

Laddonia.- A t Laddonia shafts 45 feet and less in depth were 
sunk in 1893 and subsequent years to a 26-inch coal bed, but were 
abandoned because of poor roof and much water. South of Laddonia 
:rnd Farber, in the valley of Cuivre creek, seYeral small shafts aro 
worked with gin hoists for the country trade. Three mines were in 
operation in ]910: (1) James Lynch (N. E. J,,{i, N. W . lJ,i, Sec. 17, 
T. 51 N., R. 6 W.), shaft 45 feet; (2) .J. A. Smith (N. vV. 11,i, N. E. 11,1 
Sec. 17, 1'. 51 N., R. 6 W.), shaft 35 feet; and (3) H. Hammett 
(S. W. % S. E. % Sec. 22, T. 5l N., R. 6 W .), shaft 32 feet. Other 
shafts were located at other points on Cuivre creek and also on Hickory 
creek. The coal bed has tl1e same characteristics as at Vandalia, and 
the associated strata are also the same, as shown in the Lynch shaft. 

Feet 
1. Limestone .. . .... . .......... .. . 
2. $ halo. gray, soft above, harder below ... .. . . . . . . .. . . . ... . . . ...... •. . ... . 

4 
7 
4 3. Shale, black, "slaty," with "niggcrhcads". . . . . . ..... .. .. .. .. . .. .. . . . . 

{

COAL, 18 inches, } 
4. Clay. containing pyrite, l inch . . . . . . . . .. .. .. .. . .. .. . .. . 2! 

10 
COAL, JO inches, 

5. Fire clay, with boulders of concl'etionary limestone ...... . 

Rush Hill.-Reports of drilling done at Rush Hill are rather 
vague, but it is stated that 30 inches of coal was found 1 % miles west 
0£ town, and none half a mile east of the depot. 'l'hese reports need 
verification. About 21h miles northwest of the town a few shallow 
country shafts were once worked, but are now abandoned. Seven 
miles northwest of Rush Hill (N. W. 14 S. W. 1;.1 Sec. 14, T. 52 N., 
R. 8 W.) is the well-kno"·n Hafner mine, a shaft 35 feet deep to tl1e 
Mulky coal bed in the valley of Littleby creek. Horse power is used 
for hoisting and the product is sold locally. "Slips" arc plentiful, 
but less so than at Farber and Vandalia. 

HAFXER SHAFT . .K'ORT HWEST 01•' RUSH HIJ,L. 

1. Shale, drab, clayey ... 
2. Limostonc . ...................... . . . . . . . .. . .. ... . .. .•. ... 
3. Shale, <11·ab, clayey ..... . .......... . .. .. .. . .. .. .. . ... . ... . .... . ... . 
4. Shale, black, In part lithH1ecl and witl\ calcareous concretions .... . ... . . 

{

COAL, 25 inches, } 
5. Clay, pyritiforous, 1 inch . . ..... . . .. .. .. .. . .. .. .. .. .. .. .. .. .. .. .. . 

COAL, 5 inches, 
6. Clay ............. . 

Feet. ln,hes. 
2 
7 
2 6 
6 

2 7 

In tl1e hillside near the shaft six feet 0£ gray limestone is exposed 
just above the level of the above section, and less than one mile down 
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the creek :Mississippian limestone outcrops not far below the level 0£ 
the coal. 

illartinsburg.-The 1\Ta.rtinsburg Coal Co. operates a shipping mine 
beside the Wabash railroad on the west side 0£ the town ; the shaft 
being 136 feet deep to the 1\[ulky coal. 'l'his seam has here all the 
characteristics it possesses at Vandalia, although the upper bench is 
about two inches thicker. 'l'he '' draw slate'' is about one foot thick, 
"slips" with a throw of 18 inches or less are plentiful, and some 0£ 
the "niggerheads" are two feet in length. The working £ace is about 
650 feet south and west of the shaft. 

An attempt was made to work the Summit coal, which lies 20 
feet above the Mulky, but it was found to be of great irregularity in 
the under surface of the "niggerhead" roof. 'l'he coal ranged from 
a thin film to a bed four feet thick and was given up as too unreliable 
to work. A thin streak of coal lies still higher. The mine sump pene
trates 10 feet of bouldery clay lying beneath the 1\:Iulky coal. 

The Summit coal is worked by the V-t. C. Carr country mine 31/z 
miles southwest of Martinsburg (S. E . 1,4 S. W. V,i, Sec. 28, T. 50 N., 
H.. 7 W.) from a gin shaft 52 feet deep. Tl1e roof is black laminated 
shale filled with oval limestone "niggerheads" that project downward 
into the coal in such a manner as to make its thickness vary from 21/z 
to 4 feet. The coal is of good quality and contains only a moderate 
amount of sulphur chiefly in vertical streaks of pyrite. 

'l'he Summit bed has been opened by small drifts at one or two 
points near the head 0£ a small branch one mile north 0£ Carr's, but 
under much of the district tl1e scam is too thin to be utilized. The 
I\iulky coal also is thin in this area, as shown in the following section 

. c;ompoundcd from shaft and outcrop observations in the neighborhood: 

1. Limostonc, irregularly bedded. . . . . . . .. ................ .. . 
2. Shale, with lont,iclcs of limestone . .. . . .. . ........... . . ... . .... . 
3. Limestone. yellowish brown, dark bluo when fresh, compact and massive ... . 
4. Shale, black, very hard and calcareous below, softer above ... . 
5. COATJ (Summit) avoragc thickness where worked. . ...... .. .. . .. ... . 
6. Cmy, with limestone llo<.1lders in lower part, tbjckness very varial)le ... . 
7. Limestone. light gray and n.:idular on top, dark blue and massive below . ..... . 
8 . Shale, dark drab. .. .. . .. .. .. ... ...... . ........ . .. .. .. .. .. .. .. .. . 

. 9. Shale, bluish blaclr. . . . . . . . . . . ..... . .. .. . 
10. COAL (lVIulky).. . . . . . ..... . .. ... .. .. .. .. .. .............. . 
11. Clay, b lue ......... .. . .. .. .. .. .. . ...... .. .. . . . . . . . 
12. Shale, yellow. . . . . .. .. ................. .. . .. . 
13. Limestone, nodular.. . . . . . . . . . . .... .. .. . ... .. . ... . ..... .. . 
14. Interval, probably very small and all sh a.le ... .. . . . .. . .. . . ... . .. . .. ... . . .. . 
15. Shale, light clra.b, hard . . ... .. . .. .. . 
16. Shale, dark blue..... . . . .. .. ..... . ... . .. . 
17. Clay, drab above, white below. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . ... . . . . . 
18. M ississippian limestone . . .. . . . . .. ... . . ... . .. . 

Feet. 
7 
6 
2 
4 
3 
3 
2! 

10 
2 

t 
2 
2 
1+ 

4 
2 

20 

Dips are irregular and outcl'ops not very good, so that the con
nections between component parts of the above section may not be 
perfect. Numbers 1 to 7 were measured in the Carr shaft and in a 
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cut bank up a neighboring branch, 8 to rn in outcrops in the creek 
close to the Carr mine, and 14 to 18 one-l1alf mile south of the mine. 
Other outcrops seem to confirm the compounded section . 

.Mexico.-Feeble attempts have been made from time to time to 
mine coal at and nea.r l\fexico, though none of them were continued 
for a long period. The most promising bed discovered was a four-foot 
coal with soft shale roof, found at the bottom of a 42-foot shaft one 
mile cast of l\Iexico. Little could be learned of the extent and nature 
of the bed. For a time a coal 4 to ] 6 inches thick was mined in con
nection with the fire clay deposits that are so extensively developed 
at .i'.llexicof-' and occupy the same stratigraphic position as at Vandalia. 
Small drifts have been intermittently worked on Davis (Henry's) fork 
both west and north of the city, but in many places the bed exposed 
is too variable in thickness and quality to make mining profitable. As 
previously stated, the stratigraphic position of this scam is doubtful. 
·where the railroads cross Davis fo1·k, 11/z miles west of .:\lexico, the 
following section appears: 

Feet. Inches. 
1. Limestone, bluish gray, in·ogularly bedded. nodular on top . ... .. ... . . . 4 
2. Shale ....... .. .... . 3 6 
3. Limestone, blue, wettthcrs drab, ono-half inch clay parting in upper por-

tion .... 1 
4. Shale, dark drnb ..... . .. . ... . ..................... . 1 3 
5. Shale, black, "slaty'". . . . .. .. .. .. .. . .. .. . .. ... . ... . . 1 5 
6. COAL...... .. .. . .. . ... ... . . 2 2 
7. Shale, poorly exposrd, about . . . . . .. .. .. .. . 6 
8 . Limestone, JighL gray, nodular, exposed .. . 
9. Concealed . . . .. .. . 26 
10. Limestone, dark blue, weathers bluish gray, nodular, in creek bed ... 2 

Coal is reported to have been found below creek level when the 
bridge piers were sunk. The upper portion of the above section is 
exposed at many points np Davis fork, clown stream to its junction 
with Beaver Darn creek and in Beave1· Dam east and southeast of 
Mexico. The l\lississippian outcrops in Sonth fork from near i.\fexico 
to the Monroe county line. 

Molino.-South of l\Iolino, near South fork (S. W. 1/1 Sec. 25, 
T. 52 N., R. 9 W.), a small country drift is operated and the following 
section is exposed at the mine : 

Feet. Inches. 
1. Limostono, dark hlue when fresh. yellowish brown when weathered, com-

pact, fossiliforOLts. . . . . . . . . . . . . . . 10 
2. Shale, black and "slaty" below. lighter abovo. . . . .. .. .. .. . 8 
3 . Limestone, weathers yellowish brown, somewhat irregularly bedded . . 1 
4. Conceal eel. . . . . . . . . . . . . . . . . . . . . . . 8 
5. Limestone, llght blue with dark blue spots ... .. .. .. .. .. 1 6 
6. Shale, dark drab above. blaclc and "slaty" next coal, a fair mino roof... 8 
7. OOAIJ........ .. ........... 2 4 

Many rolls in the roof decrease the thickness 0£ the coal in parts 
of the mine and considerable sulphur in the form of vertical pyritic 

*For a description of the fire clay deposits see Wheeler, H . A., Clay doposit,s: Mo. 
Geo!. Survey, vol. XI, p. 290. 
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streaks lessens its value. A short distance below the coal is a band of 
light gray limestone, one foot thick; and farther down the small 
branch is nearly 30 feet of white clay resting on Mississippi limestone 
and flint just above the level of South fork. On the west side of 
South fork the J\.fississipian appears about 50 feet higher than at the 
mine and outcrops well up in the hills at Molino. About one mile 
northeast of the drift, where some mining has been undertaken, there 
is only six feet of shale between the coal and its cap-rock and the coal 
is said to be from 28 to 30 inches thick. 

Thornpson,.-In the valley of Davis (Henry's) fork and the lower 
courses of Mays fork and Possum Run, south and southwest of Thomp
son, two coal beds have, been ,vorked very slightly by short drifts, 
though nothing has been done recently. Both beds are very irregular 
in thickness, ranging from 1 to 24 inches where outcropping and from 
16 to 36 inches where mined. One mile south of Thompson, near the 
bridge over Davis fork, is the following exposure: 

1. Limestone, blue, nodular ................ . .. . ..... . . ..... .. . .... . 
2. Concealod. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . .... .. .. . .. . . 
3 . L imestone, drab, compact, in t wo layers . .. .. .. . ...... . ............. . 
4. Cla y..... ... . .. . ...... . .. ... . . . .. . .. . .... ... . .. .. .. . ... • 
5. Shale, black, "slaty". . . . . . . . . . . . . . . . . . . . . . . . . .. .. .... . . • . .... . • 
6. Concealed. probably shale and a th.in coal bed .. . . ... . . . .... .. . .. . 
7. Shale, black, "slaty" .................... . . . ............ . .. . ...... . 
8. COAL . .. . ........... . . . ... . . .. .. .. . ...... . ... .. . . ....... .• . . .... 
9. Clay...... .. .. ....... . . . .. ....... . .. . . . . . . . . . . ....... . 

Feet. Inches. 
3 
8 
1 4 
1 
2 

12 
2 
1 • 4 
1 + .. .. 

Between this bridge and the one next above numbers 4 to 8 are 
better exposed in Davis fork and small tributaries on the south, the 
dip being sharply to the northeast: 

1. Shale, llgbt drab ............... . .. .... .. ...... . . ............ . .... . 
2, L imestone, drab, blue when fr esh, In two htyors . ........ . . ....... . .. . . 
3. Olay ...................... . ................... . ... . .. . ...... .. ... . 
4. Shale, black, "slaty" .... . ..... ....... .. ... .... . . . ......... . 
5. COAL, rurty .. .... ... ... . ...... • . .. . . . ....... . . ..... . .. .. 
6 . Clay.......... . .. .... .. . . . . . ... . .. . . .... . . . .. . . . ....... . 

Feet. Inches. 
3 
1 2 

3 

2 

10 

6 

The following section was obtained by compounding exposures 
along the lower part of Mays creek. In the upper part of :tlfays creek 
and South (Henry's) fork an anticline brings the Mississippian to the 
surface: 

1. Limestone, light blue when fresh, weathers yellowish brown, compact, 
hcavy-beddecl, fossiliferous ..... . . . . ......... : .. . . . ........... . 

:Peet. Inches. 

2 
2. Shale, dark bl ue and "slaty" below ... .... .. . ...................... . 4 
3. C OAL, with 1-inch clay seam 2 lnches from bottom .. .. .. ... .. . ... . . . 1 6 
4. Olay . . ..... .... . .. .. . ....... . .. .. ................. . . .. . ....... • . 2 
5. Shale, in large part bluish black .... .. . .... ... . . .. . ...... . ... ... ... . 4 
6. L imestone, light gray, In part slightly nodular .. ..... .... .. . . ... .... . 1 2 
7. Clay, with concretionary limes~one layers . . . . ... . .. .. . . .. .. .. .. . . . . . 3 
8. Shale, dark blue, "slaty" . ... .. . . . . ........ . ...... . . . . .... . ....... . 3 6 
9. COAL, streak .. . .............................................. . . 

10. Clay, drab ..... .. .... .. .. . ..... .. ... . .. .... . . .. . .. . ....... . .. . . . 
4 

4 

C-5 
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11. Limestone, concretlonary layer. . . . . . . . . . . . . . . . . . . . ... . ...... . 
12. Shale. ch'ab .............. . ..... .. .. .. .......... . ... . .. .. ... .. . 
13. Conglomerate, very small pebbles in firm limestone matrix .... . ... . 
14. Clay.......... . .. . . . ....... .... . 
15. Limestone, light gray, nodular on top ................... • ..... 
16. Concealecl, probably clay, approximately . . ..... .. . ....... . .. ... . . 
17. Mississippian chert.... . ... . . ... . .. .. .. . 

l•'eet. Inches. 
4 

1 6 
4 

2 
1 6 

20 

The principal mine of western Audrain county is that on the land 
of J . P. Edwards on Skull Lick creek, five miles east of Centralia 
(N. W. l,4 S . W . lJt Sec. 9, 'l'. 51 N., R. 10 W.). Herc l\Ir. J. T. Bell 
operates a shaft 35 feet deep to a bed that greatly resembles the Summit, 
hoisting by horse-po,Yer, and selliug the product locally and in Cen
tralia. I£ this is the Summit, probably the Mulky bed is absent here, 
the succession of strata corresponding with that in Boone county. 
'l'his district includes one of the best portions of the county's coal 
reserve~, the mine roof being good and with only a gently undulating 
lower surface, "slips" few, and "sulphur" moderate in quantity. 
The coal is hard and bright, with pyrite in fine vertical streaks and 
gypsum and calcite in films on the joint planes. It has been success
fully mined with machines. In small mines once operated in the 
neighborhood "nigger heads" in the roof gave much trouble. The 
section exposed in the shaft and in Skull Lick creek is: 

1. Shale, sandy.. .. . . . . . . .................................. . . 
2. Limestone, bl uish gray, compact, fossiliferous, laminat,ed n.t base .. .. • ... 
3. Clay, so Ct ........... ..... . 
4. Shale, black, not blocky, small concretions of pyr itiferous shale ... . . . . . . 

5. {g~t.L, 2~ ::~:cs} .. . .. .. .. .. .. .. . .. .. ..... .. 
COAL, 2 Inches 

6. Clay ................... .. . .. •. .. 
7. Limestone, buff. nocl..ilar . . .. . . 

Feet. Inches. 
5 
3 
1 4 
3 

2 6 

3 
1+ .... 

Portions of the above section outcrop elsewhere on Skull Lick and 
Little Skull Lick creeks . . At the county line due east of Centralia, the 
same coal bed, two feet thick, was once mined by the Centralia Coal 
Co., but is said to have been abandoned because of the amount of water 
present. l\Ir. Bell reports that a recent drilling for water near the 
railroad, west of Thompson, penetrated the JI.Iulky bed at 32 feet and 
a second coal seam four feet thick, at 70 feet, or 38 feet below the 
i\iulky. Under the Mulky was a two-foot sump-rock, then soft shale, 
becoming harder at the base, to the second coal bed; below the second 
was four feet of very hard rock, then slate to 250 feet, where water 
was found at the top of another hard rock. It will be seen that the 
second coal bed corresponds closely in stratigraphic relationships to 
the Bevier and that the great thickness of shale below it fills an old 
valley eroded in the Mississippian limestone before the deposition of 
the Coal l\Ieasures. In 1\fays creek no thick coal outcrops and the 
Mississippian is at higher levels. 
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Fig-. 1. Tl'e~t.ern Co,1! ancl Mining Co., :\fine Ko. li, Minden, Mo. 

Fig. 2. Cla~· pi t a t Oskaloosa, sho,Yi11g i1re clay, coal, and overlying shale. 
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·what is probably the Summit section outcrops at intervals on the 
upper part of Good,Yater creek for several miles, exposures being very 
poor. In Sec. 22, 'I'. 52 N., R. 11 W., coal formerly stripped is reported 
at 30 inches. ln the N. '\¥. 1;. Sec. 34, two miles north of Centralia, 
arc five abandoned country shafts 30 to 42 feet in depth that pene
trated the following: 

1. Li mestono. . . . . . . . . . . ... . .. .. ... . .. . .. .... ..... . ... . ... . 
2. Shale, black, "siaty" ..... . 
3. COAL.. ... . .. . . ...... .... . .. . . ...... . ....... . ........... . 
4. Clay.. . .. .. .. . ...... . 

BARTON COUNTY.• 

Feet. Inches. 
3 .... 

2 2 
1 + .... 

AYF.TIA GE ANNUAL l'RODUC'l'ION, 1001-llHO .......... 102,230 TONS. 

l\1ining on a large scale has been confined to the western edge of 
the county near Minden, t.Iulbcny (Kansas), Ardath, and Liberal, but 
small strip-pits and mines are operated for local trade near Oskaloosa, 
Liberal, Lamar, Nashville and Boston an<l in the northeast corner of 
the county. 

There are about 500 square miles of Coal l\feasures in the county, 
belonging chiefly to the Cherokee shale. The overlying Henrietta for
mation is found capping only one small mound near Verdella (Han
non). The l\Iississipian limestone, below the top of which there is no 
coal, outcrops in the southeast quarter of the county, in Horse creek 
near Newport and in the northeastern comer of the county. Because 
of a general dip of the strata to the west and northwest, the thickness 
of the Coal Measures is greatest in the northwestern part of the region. 
'l'he Cherokee is nearly 350 feet thick, though the upper 100 feet of 
the formation occur only on one or two mounds. 

'l'he highest coal bed, stratigraphically, is found on Round Mound, 
southeast of Hannon, and is 70 feet below the top of the Cherokee shale. 
It is 18 inches thick and underlies only 2 or 3 acres. About 45 feet 
below this bed is one 20 inches thick, known in Kansas as the Weir
Pittsburg Upper. t This has been found in only one small mound 
southeast of Mulberry, though it may outcrop under a cover of debris 
in a mound near Oskaloosa. 

The most important coal bed is the one known in Kansas as the 
Weir-Pittsburg Lower. In ::\fissouri it occupies a strip only one-half 
to 3 miles wide next to the State line extending from a point just 
south 0£ l\1inden to Oskaloosa, and several outliers near Liberal. In-

tUniv. Geo!. Survey, Kansas. vol. JU. p. 151. 1898. 
*The geology of Barton county is clescrlbed by G. C. nroaclhcad, Rcpt. for 187:3-1874; 

l\fo. Geol. Survey, 1874, PJ>. 97-118. Tho coal is mcntionecl by Arthur Winslow. Prclim. 
report on coal: Ilfo. Gcol. Survey, 1891, pp. 161-165. The topography is shown on the 
Fort Scott, Nevada, Carthage a11cl Joplin sheets of the U. S. Geol. Survey. 
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vestigations made by P. C. Greene near Mulberry indicate that this 
bed lies 180 feet below the limestones at the base of the Henrietta 
formation and that it corresponds very closely to the lower Rich Hill 
bed of Bates and Vernon counties, and, consequently, with the Bevier 
of more northern parts of the State. In this area it is abont 30 inches 
thick and is an extension of the bed that supplies most of the Kansas 
production. It furnishes a good steam coal of high calorific value. 
Pyrite appears in thin streaks, particularly near the middle of the 
bed and there is some white gypsum scale. 'l'he coal is brittle and 
shoots almost too easily, much slack being produced by the universal 
practice of shooting off the solid. Not more than 60 per cent of the 
coal in the ground reaches a maTket. On top of the coal are 2 to 3 
inches of shaly coal, above which is a blue shale that is fairly firm and 
stable at the base, but is weaker above. Pew timbers are used in the 
mines, the practice being to allow the roof to arch itself. One of the 
most striking features of the coal bed is the presence of numerous 
"horsebacks," "rolls," and "slips." "Slips" are small, the maximum 
change of level reported being 30 inches. The "rolls" in the roof are 
not serious and cut out only a small amount of coal. ''Horsebacks,'' 
however, are numerous. In this part of the field the term is commonly 
applied to vertical or highly inclined veins of clay which average about 
3 feet in width and in places are as much as 700 feet in length. Where 
they traverse the coal they have jagged and irregular edges. They 
commonly extend upward into the roof shale, weakening it, and in 
places may be recognized at the surface as much as 25 feet above the 
coal bed. 

Between the Weir-Pittsburg Lower and Upper there are one or 
more thin coal beds of no economic importance. Between the thick 
coal and the base of the Coal Measures are 150 to 200 feet of sand
stone with interbeddecl shale. In this interval there are many coal 
beds, but in many areas all of them are too thin to be mined. Beds 
12 to 18 inches thick are, however, utilized locally in the southwestern, 
central, and eastern parts of the county. In the northeast corner there 
is an important field of 2-foot coal that lies about 50 feet from the 
base of the Cherokee. This deposit is described in the detailed report 
on the Milford district. It is a notable fact that this workable coal 
was found• in one of the few parts of Barton where there are deep 
valleys and complete outcrops. It may be that similar beds underlie 
portions of the rolling prairie that constitutes most of the surface in 
this territory. 'l'hc country is not thickly settled and little drilling 
or well-digging has been done. 

'l'he "\\Teir-Pittsburg Lower underlies about 23 square miles and 
averages 30 inches in thickness. Its total original tonnage was, there
fore, 66,240,000 tons, though much of the best coal has already been 
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mined or spoiled. The quantity of coal in beds higher than the Weir
Pittsburg Lower is so small as to be negligible. The l\Iilford district 
contains about 18 square miles of 22-inch coal, or 38,016,000 tons. In 
other districts the lower coals are thinner and less regular and it can 
only be roughly estimated that, not including beds less than 14 inches 
thick, there is an average of 15 inches in one-half of the Coal Measures 
area, or 360,000,000 tons. The total original tonnage of the county is 
therefore 464,256,000 tons. 

DE'l'AlLED MENTION. 

Oskaloosa.-At the plant of the Premier, Fire Clay and Products 
Co. (S. E. 14 Sec. 7, T. 33 N., R. 33 W.), are several strippings and 
&mall slopes in coal averaging 31 inches in thickness; probably the 
·weir-Pittsburg Lower. The roof is 16 feet of shale, blue at bottom 
and light gray at top. Under the coal is 5 feet of fireclay. North of 
this place the coal apparently thins. On Big Drywood, east and south
east of town, there is no coal of importance, red sandstone being the 
rock most commonly exposed. 

A.1·dath.-The Calhoun Coal Co. has a 40-foot shaft at Ardath, 
hoisting by steam po"·er and shipping the product. The Weir-Pittsburg 
Lower is reported 31 inches thick. One mile south is the shaft of the 
Imperial Coal Co., where coal is hoisted 30 feet from the same bed and 
shipped. The coal bed aYerages 32 inches and bears two thin '' sulphur 
bands" between which shots are placed. Over the coal is 30 feet of 
shale that is blue and finn at base and is capped with 2 feet of sand
stone. Dips arc irregular and in places steep. The same bed has been 
stripped on lower ground on three sides of the shaft and also in a dry 
branch 1% miles east, where it is 2 to 3 feet thick. Broadhead states 
that a boring 150 feet deep in the latter locality (N. E. 14 N. E. 1/1 
Sec. 29, T. 33 N., R. 33 W. ) was nearly all in sandstone. 

Mnlberry (Kansas).- Prom the outcrops just mentioned southward 
to a line drawn cast from Mulberry there is no workable coal, though 
south of that line the country is dotted with strip-pits and dumps from 
workings in the Weir-Pittsburg Lower. Between Mulberry and Vernon 
the coal, because of its general ,rcsterly dip, underlies only a strip 
about a mile wide on the western border of the State. Jt was formerly 
mined extensively, but only the following small mines were found in 
operation in 1911: (1 ) H. L. Bevan, drift, center Sec. 18, 1'. 32 N., 
R. 33 W., coal 31 inches, roof 10 feet of blue shale capped with 6 
inches of coal; (2) Black Diamond, shaft 28 feet, S. W. 14 S. E. 14 
Sec. 18, coal 32 to 37 inches, roof 26 feet of shale capped with sand
stone, floor 5 feet soft clay; (3 ) W. B. Leslie, slope, S. E. 1,4 S. E. 14 
.Sec. l!J. coal 35 inches, roof hard hlue shale. 
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On a conspicuous mound southeast of Mulberry (S. E . 1/4 Sec. 7), 
is a stripping 65 feet above the thick coal. The section is : 

Sandstone, yellow to reddish-brown, top of moLmd ... . ...... .• ...... .. .. . . 
Shale, light drab. . . . . . . . . . . . . . . . . ......... .. . 
Shale, blu ish-black, hard . .... . ... . . . ... . ... . .. .. ... . 
COAL (Weir-Pittsburg Upper) .... . ....................... . ........... . 

Feet. Inches. 
2 
6 
2 8 
l 8 

l1Ii1uZen.-'£hc W cir-Pittsburg Lower underlies a strip about 3 
miles wide on the west edge of the State at l\1inden, dipping to the 
west, and south of Minden, to the northwest. Several mines with steam 
hoists and modern equipment ship a considerable output. The coal is 
30 to 37 inches thick, and has the characteristics already described. 
'l'he roof is a hard blue shale that grades into lighter and softer material 
above. The following section illustrates the general character of the 
overlying rocks: 

SH,\FT AT WEIR COAL CO .. ~llNIJ: XO. 18. 

Shale ....... ... .. . . .• . .. ... . ..... .. ..... .. . 
COAL. .. . ........ . . . .. .. . . ... .... .. ... . ........ ... .. . 
Clay..... .. . . . . . . . . . . . . . . . . .. . .. . ... . .. .. .. . ... . .. . . 
Shale, light ... . . ... .. .. . .. . . 
Shale, blue, somewhM "slaty" ...... . ... . .. .. . ..... ... .. . .. ... .• . ......• 
COAL (Weir-Pittsburg Lower) ......... . ............. . ...... .......... . 
Clay, more than ... .. ........................ .... . .. . . ...... . 

Feet. Inches 
28 

l 
10 

9 

6 

2 () 
3 

The following mines were found in operation : (1) Pullen and 
Sons, shaft 42 feet, S. W. 1,,-{1 S. W. Vt, Sec. 28, T. 32 N., R. 33 W., 
coal 30 inches; (2) Chapman Coal Co., small slope a few rods south 
of Pullen's, coal 30 inches; (3) Western Coal and }.Jining Co., Mine 
No. 17, shaft 68 feet, S. W. 14 S. W. 14 Sec. 30, coal 34 inches; (4) 
Weir Coal Co., Mine No. 18; shaft 48 feet, on western edge of Minden, 
coal 33 inches; (5) Midway Coal and l\:Iining Co., l\fine No. 8, shaft 45 
feet, N. W. 1,4 Sec. 7, 'l'. 31 N., R. 33 W., coal 37 feet. The thick coal 
is stripped near the l\Iidw.ay mine and has been removed by recent 
erosion a short distance cast and south . I ts most southern appearance 
is at the top of a low mound about 3 miles south of the l\fidway shaft 
(S. E . 14 S. W. % Sec. 30). 

Feet. Inches. 
18 

3 

3 

Shale. black. 

Coal, pyrilifcrous. 

Coal. 

F rc. l 0. The Weir-Pittsburg 
Low<:>r coal bed at ;\flr,clen. 
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Liberal.-On the low ridges west and southeast of Liberal (Secs. 
~' 11, 12, 13, and 24 of 'l'. 32 N., R. 33 W., and Secs. 18 and 30 of T. 
32 N., H,. 32 V-l.), the W cir-Pittsburg Lower has been stripped in many 
places, chiefly on a small scale. The coal area comprises little more than 
4 square miles. The bed mined is 26 to 30 inches thick, in addition 
to a, few inches of very coaly shale ("rash") at the top. The roof is 
formed by 6 feet of hard blue shale that grades upward into lighter 
and softer shale. Over the shale is sandstone and in places it lies 
directly on the coal or, along ancient channels, even replaces all qr 
part of that valuable deposit. Dips are small and irregular, though 
in general beds rise to the south. The only mine with railroad con
nection is that of W. Lavery on the west side of Liberal (N. Vz Sec. Jl), 
where the coal is 29 inches thick and is locally overlain with sandstone. 
Small strip pits and drifts are: (1) S. W. ~(i, S. E. lj.1 Sec. 2, coal 26 
inches, roof 12 feet of shale; (2) S. W. 14 Sec. 11, coal 30 inches, roof 
8 feet of sandstone; (3) S. E. 14 S. E. 14 Sec. 11, coal 14 inches, roof 
sandsto:qe; ( 4) N. W. 14 ·N. W. 14 Sec. 12, coal 28 inches, roof 19' feet 
of shale used at clay plant; .(5) S. E. 1/1 N. W. 1;.1 Sec. 13, coal 24 to 
30 inches, roof 7 feet of shale and sandstone; ( 6) N. W. % N. E. 14 
Sec. 24, coal 23 inches, roof 5 feet of sandy shale and sandstone; (7) 
S. E . 14 N. E. 11-i, Sec. 24, coal 30 inches, roof 7 feet of shale; (8) N. E. 
% S. \V. J/~ Sec. 18, coal 27 inches, roof 15 feet of shale; (9) N. E . 
1/i, N. E. 1/.i Sec. 30, coal 24 inches, roof 8 feet of shale; (10) S. E . 
1,4 N. E. 14 Sec. 30, coal 24- inches, roof 5 feet of shale under 4 of 
sandstone. No workable coal is known £or many miles south of those 
enumerated, the rocks exposed: being chiefly sandstone. 

Feet. Inches. 

7 Shale, blue, hard. 

29 

a+ 

Coal, upper 3 inches with 
pyrite streal<s. 

Clay shale. 

1<'10. 11. The vVeir-Pi ttshurg 
Lower c oal bed at Liberal. 

Fourteen feet of sliale is being removed by A . B. Petgen from the 
top of a small mound one mile northwest of Liberal (N. E. 14 S. E. 1,4, 
Sec. 34) in order to obtain the Weir-Pittsburg Lower. 'rl1e coal bed 
is 26 inches thick. 'l'wo miles northeast of town (S. W. 1,4 S. W. 1,.4 
Sec. 30) are ]7 inches of coal overlain with blue, thinly laminated 
shale. This bed lies about 50 feet below the horizon of the thick coal, 
and a similar deposit outcrops a mile or less down East Drywood. I n 
ll drilling near Liberal, begun 50 feet below the level of the Weir-
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Pittsburg Lower and continued to the depth of 135 feet, eight coal beds 
were penetrated, but none were more than one foot thick. 

Nearly 4 miles northeast of Liberal there is a long mound covering 
less than one square mile. Around its base the Weir-Pittsburg Lower 
outcrops and is mined at the drifts of J. J. Martin on land of E. Coles 
(N. E. Vt S. W. 14 Sec. 29) and S. F. Christian on land of C. J. Cam
eron (N. R. Vt N. E . 14 Sec. 29). The following was measured on the 
road which crosses the mound: 

Sandstone, just below top or mound. more than ..... ... .. . 
Shale, light, sandy, with ferruglnous concretions . .. .. .. .. .. .. . .. . ... .. .. . . 
Sandstone ....... . ... .. .. . .. .. ...... . .... .. .. . . .. . ......... . ··· . . · .. · 
Shale .... . ...... ... ....... . ........ ... .. . . 
COAL. ...... ... .. ........ .. .. .. . . . .. .. . .. .. . .. . . 
Shale, light-colored. . . ..... . .. .. .. .. ... .... . . ... .. . .. ... .. . . 
Shale, dark blue, a good roof. . . . . . . . . . . . . . . . . . . . . .. .. .. .. .. . . .. . 
COAL (Weir-Pittsburg Lower). . . . . . . ........ . ... .. . .. ............ . 

Feet. Inches. 
10 
21 

l 

12 
6 
2 

8 
8 

Not quite 2 miles north of this mound, near Verdella (N. W. l)i, 
S. E. l)i, Sec. 16, T. 33 N., R. 32 W.), is Round l\Iound. Its top is 
covered with limestone fragments derived from the beds at the base 
of the Henrietta formation. Seventy feet lower is the following, dipping 
10° northwest: 

Feet. 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Sha.lo, light. sandy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Shale. dark blue, firm . .... . . .. . ,: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 2 
COAL..... . ...................... . .. .. . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . l! 
Shale and a little sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 

Nashville.-Along Little North fork, in the southwestern part of 
the county, the principal outcrops are the sandstones and interbedded 
shales lying near the base of the Coal :Measures. Thin beds of coal 
appear in many places, but most of them are less than 14 inches thick. 
'l'he thickest coal outcrop noted by Broadhead was one of 16 inches. 

Lamar.-Only thin coal beds lying at stratigraphic levels lower 
than those on the Weir-Pittsburg beds have been found near Lamar. 
'l'hese are mined on a small scale for local trade on North fork, west 
and south of the city, on l\foColluro creek, and at a few scattered locali
ties. One mile west of Lamar (N. E. 1ft Sec. 26 and N. W. 14 Sec. 25), 
two beds are exposed near some small drifts and strip-pits, as follows: 

Sandstone, red, ferruglnous ..... . .. . 
COM, ..... . .... . ... . ... . ... ... . . 
Shale, yellowlst1-drab at top, bluish-gray at bottom ..... ... ...... .. .... .. . 
COAL .............. . ... . .............. ..... . ................. . ... . 
Clay, very ha.rd .................. . .. .. .. . .......................... . . 

Feet. Inches. 
1 

8 
1 

1() 

1 

One-half mile south of Lamar, on McCollum creek, the same two beds 
are stripped, the upper 11 inches and the lower 12 to 16 inches thick, 
both beds having shale roofs. The thickest coal bed noted in this part 
of the county was 6 miles east of Lamar (N. W. 14 N. E . 14 Sec. 301 
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'I'. 32 N., R. 29 W.), where 32 inches was stripped in the creek. At 
other places on the same property what may be the same bed is only 
13 to 16 inches thick. 

Boston.- Near Boston, as near Lamar, the only coal is in the 
thin beds in the lower Cherokee. Fuel is obtained for local use at 
many places where the bed stripped is less than 14 inches thick. In 
a few places beds 14 to 18 inches thick are exposed and utilized, but 
the coal deposits 0£ the district cannot be considered of more than local 
importance. 

N ew,port.-"Mississipian limestone appears in Horse creek near 
Newport, and the coal beds at the base of the Coal :.lcasurcs in the 
vicinity are thin. Two miles northwest, in the blnffs of Horse creek 
(N. E. 1,4 Sec. 8), are the Cole and Beaver drifts in 14 inches of 
excellent coal. The roof is a strong sandstone and 3 feet of underclay 
is taken up in the entries. Similar coal beds are occasionally utilized 
elsewhere in the northwest corner of T. 32 N., R. 29 'N., and probably 
underlie the divides. 

Milf 01·d.-'J?or half a mile south of the l\lilford bridge there is a 
line of old drifts in coal commonly 21 inches thick and overlain with 
sandstone. 'l'he only drift in operation was that of A. A. Johnson 
(N. W. ~ S. W. 1,4, Sec. 29, T. 33 N., R. 29 ·w.), where there were 
measured: 

Sandstone.... . .. .. . .. ... . . 
Shale. sandy, with thin sandstone layers . . . ... . 
COAL, fair quality, very ~hir\ streaks of shale a nd mo~bc,· coal in places . . 
Shalo, carbonaceous. . . . . . . . . . . . . . .. . ... . ... .. .. . ... .. . . 
Clay, soft .......... . .... . .. . . 

Feet. Inches. 
4 

10 
1 8 

4 
l 

The principal mining district in eastern Binton county is 4 miles 
east of Milford, where a number of small mines supply a large terri
tory with its mineral fuel. 'l'he bed mined lies only a short distance 
above the base of the Coal :Measures and contains 21 to 24 inches of 
coal. Near the middle of the bed is a persistent parting of shale or 
bony coal 2 to 4 inches thick, and other thinner and non-persistent 
partings make the bed rather dirty in places. Fine films of calcite 
and gypsum may be seen in the joints. At the bottom of the bed is 
2 to 8 inches of dirty coal and carbonaceous shale, below which is an 
underclay that is sufficiently liard to prevent excessive heaving. In 
some of the mines sandstone forms the roof; in others the sandstone 
is separated from the coal by a few . feet of shale or of alternating 
la.yers of shale and sandstone. 'l'he few props required are readily 
obtained in the forested ravines. 'l'he coal outcrops low clown in sharp 
valleys, and dips slightly to the west. !\fines found in operation were: 
(1) R. E. Cackley, drift, N. W. 1,4 S. W. 1!'t_ Sec. 26, 'l'. 33 N., R. 29 W.; 
(2) Spencer and Faubion, drift, S. W. % S. W. 1/,-1. Sec. 26 i (3) A. C. 
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Ritchie, drift, N. B. % S. W. 14 Sec. 26; ( 4) H,. l\1. Perry, slope, s. W. 
14 S. B. l;{i Sec. 26; (5) C. 'l'. Stone, drift, N. E. % :N. W. l,4 Sec. 26; 
(6) R. P. Stout, slope, S. W. 11-t. N . W. 1,4 Sec. 27; (7) G. W . Rector, 
drift, S. E. 14 S. W. 1,4 Sec. 2;3. The bed is typicall.)' developed at the 
Ritchie drift, as follows: 

Sandstone. shale parUngs .. . .. . . .. . . ......... . ... .. . . 
Rbale, bluish-gray, sandy.... . .. .. .. . ... . . . .. .. ...... . . .. .... .. . 
COAL. .. . . .... . ... .. .. .. .. . .... . . 
Shale .... . .. .. .. .. . 
COAL . . 
Shale, carbon:i.ceous . . . . . 
Clay. soft at top, hard below .... 

Feet. Inches. 
0 
4 

2 

9 
2 
3 
8 
6 

Three miles northeast of Milford the bed just mentioned outcrops 
low down in 11arrow valleys. At an old drift (S. W . 14 S. E. 14 Sec. 
16, 'l'. 33 N., R,. 2!.J W.), the persistent shale parting is 20 to 36 inches 
thick, the coal above it being 13 inches and that below 12 inches thick. 
Over the coal is 16 feet of sandstone that is massive at top and th~n
bedded at bottom. At the Bass and Faubion <lri£ts (N. W. l;{i_ Sec. 21 ), 
the bed mined is perhaps not the same. lt contains 20 inches of coal 
without partings and bony at top. Herc, too, 7 feet of thin-be::lded, 
yellowish-white sandstone lies on the coal. 

Coal l1as been found fal'ther northwest, but that it lies near the 
lo" er limit 0£ coal is sho,rn by outcroppings of the 1\Tississipian lime
stone in th() extreme northeast corner of the county. In the N. W. 14 
S. E . 14 Sec. 10 is coal in two henches separated by about 18 inches of 
slrn le. The upper bench is 13 inches thick and the lower rrported to 
be 10 inches. 'l'hc roof is a firm sandstone. Little coal has been foun~l 
north. 0£ this, but farther west (S. E . 1ii_ S. E . 14 Sec. 11) is an old 
drift in coal reported to be the same as that ;just described. llfr. W. 
1\[ Lloyd, the owner of this property, reports finding the following by 
drilling in the creek bottom helow the level of the drift: 

Alluvium . .. 
COJ\J, .. . 
Shale. 
COAL . . .. . . . . 
Shalo . . .. . .. .. . .. .. . . . 
COAL, not penetrated .... . . ... . .. .. .. . 

BATES COUNTY.'~ 

Feet. Tnches. 
8 
1 2 
2 .. . 
2 
3 

AVERAGE ,\ NNU.\T, PRODUCTION, 1001-lOlO .... . .. . .. 1SS,OZ:l 'l'ON~. 

For many years Bates county produced mor e coal than any other 
in the State. As far back as 1892, however, it was surpassed by 1\facon, 
and since then its output has steadily decreased. 'l'he decline of the 

*The geology of Bates county is described ])y G. C. Broadhead, Rept. for 1873-1874: 
Mo. Geo!. Survey, pp. 155-178. The coa l is ment-ioncd by Arthur Winslow, Prelim. r eport 
on coal: Mo. Ocol. 8ur vey. 1801, pp. 143-150. The topo~rnpby is shown 011 thc I!utlcr 
,•nd MQUI)d Cjty Sh!l3tS of t,he U, s. Gt>Ql. Surve;v, 
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Fig, 1. Esc,npmcnt of Kansas City limestone at :\msterdam. 

Fig, ~. Atlas )line, 'Kew Horne. :\lo. 
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industry is due to the exhaustion of the more accessible thick beds, the 
competition of Kansas coal and the oil and gas of the southwest. Con
siderable coal is still mined however. Strip-pits and local mines are 
scattered throughout the country districts and coal is shipped from 
New Home, Rich Hill, Worland, Foster, and Amsterdam. Underground 
mining is done on the room and pillar method in all beds. 

There is a close correspondence between 1.he surface distribution 
of the formations and the topography due to differences in erosion. 
The lowlands on either side of the Osage and along the eastern edge 
of the county are formed by tl1e soft shales and sandstone of the 
Cherokee. AboYc these is an escarpment caused by the resistant lime
stones of the Henrietta formation. The broad flat upland above thtJ 
escarpment is eroded in the soft Pleasanton shale. 'rhere are lime
stones in the Pleasanton, notably in the northwest, but these are len
ticular and rclati,·ely inconspicuous. 'l'he steep-sided ridges in the 
northwestern corner, and the J1igh mounds dotting the prairie as far 
south as Hume are capped hy the thick limestone beds at the base of 
the Missouri group. In this county the Pleasanton is 140 to 225 feet 
thick, the Henrietta 100 feet, and the Cherokee 325 to 370 feet. Below 
the Cherokee is the uncveri upper surface of the thick and flinty :Mis
sissippian limestone, helow the top of which there is no coal. 

The general nature of the members of the formations is indicated 
in the drill records published below, especially in the logs from near 
Merwin, New Home and Rich Hill. All records examined correspond 
very closely, e\'en in detail. 'I'he drilling at Appleton City, in St. Clair 
county, is applicable to tlH' eastern part of Bates. 

Bates county is rich in coal deposits. The highest workable bed 
is near the base of the Pleasanton shale, called by Broadhead the Mul
berry because of numerous outcrops on 1\fulberry creek. It is the bed 
mined all along the western edge of the county. lt outcrops as far 
east as Sprague south of the Osage, an<l probably underlies most of 
northern Bates county w·est of the :;\fissouri Pacific railroad and east 
of it in '.Jlound and Shawnee townships. ·where mined near ·worland, 
Poster, Sprague and Hume, it averages 30 lo 36 inches. Farther north 
it is Yery variable and is reduced in thickness at many places. It is 
o,·erlain by shale or locally by limestone, and underlain by a few feet 
of clay resting on a thick limestone (Pawnee) that is the top member 
of the Henrietta formation. The coal has very fair steaming qualities 
and in the southwestern quarter of the county deserves more attention 
than it has received. 

At the top of the Cherokee shale, ahont 100 feet below the l\Iul
berry, is the Lexington coal horizon, bnt the bed is less than a foot 
thick in most of Bates county. In the southeastern corner T. 40 K, 
R. 29 ,v., it is 12 to 14 inches thiclt and has been. stripped in a number 
of places. 
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About 80 to 100 feet below the Lexington J1orizon is a bed that is 
persistent, but too thin to mine. The accompanying drill records show 
that it has a bottom-rock which is conspicuous because it is the only 
persistent thick limestone in the Cherokee of this region. This lime
stone bears a strong resemblance to a bed between the Lexington and 
Tebo horizons in Henry and Johnson counties. Although sufficient de
tailed geologic work has not been done along its horizon to justify a 
positive correlation of the coal, it is here tentatively named the Summit. 
A short distance below the Summit is another bed, the lVIulky, that is 
too thin to be of importance in most of the county. In the eastern part 
of the county there is a lower bed that is sufficiently thick to mine and 
resembles very closely the typical Tebo of Henry county. 

At a v.crtical distance of 240-270 feet below the :Mulberry, tl1e 
maximum distance being in northwestern Bates county, lies the most 
important bed in the county, the Rich Hill coal. It is split into twl) 
parts, here named the upper and the lower Rich Hill, by 6 to 20 feet 
of clay and shale. 'rhe upper Rich Hill is 9 to 26 inches thick and, 
like all the coal beds above it, is persistent. It is so situated that it 
can be stripped with the lower Rich Hill. 'l'he lower bed is the one 
formerly mined so extensi,·cly near Rich 1-Iill and still taken out in 
large quantities at Rich Rill, New Ilome, and probably north of Rock
ville. It is a good steam coal, and even the part weathered "dead 
coal" of old strippings is in demand for zinc smelting. Where mined 
the lower Rich Hill is commonly 4 to 6 feet thick, but it is by no means 
uniform in thickness. The thick coal lies in many small basins and 
in some localities the be<ls at its horizon are barren. This feature of 
the deposit makes Yery thorough prospecting necessary, for a hole 
containing no thick coal may lie near an important basin. Although 
considerable prospecting has been done in many parts of the county, 
there is little doubt that profitable basins of thick coal remain undis
covered at the Rich Hill horizon. 1\Iost drill records in all parts of 
the region show some coal at that horizon and many of them have 
revealed beds that may be mined with profit when the market for 
coal is better. The lower Rich Rill bed lies at or very close to the 
Bevier horizon. 

Broadly speaking, the strata of the county lie nearly horizontal, 
dipping gently to the northwest, but in places the beds show very steep 
dips in which no regularity has yet been detected. These dips are es
specially noticeable where the Rich Hill coal has been mined. 'rhe 
altitude of the bed changes as much as 100 feet or more in a quarter 
of a mile and is rarely level for many hundred feet. The cut of the 
new drainage ditch near Prairie City exposes very complicated folding 
and faulting on a small scale. 

The :1\fulberry bed appears to underlie about 300 square miles in 
the western part of the county with an average thickriess of 22 inches. 
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Computed at 1,800 tons per acre-foot this bed contains 633,600 hms of 
coal. 'l'he lower workable beds are very irregular and it is therefore 
very difficult to estimate their content of coal. Deep drillings and 
9utcrop observations indicate that beds below the Mulberry average 
at least 40 inches, including only parts of beds 14 inches or more in 
thickness. On this a.ssumption the total original tonnage of lower 
beds is 3,356,160,000 tons and all beds 3,989,760,000 tons. Oi this total 
the amount already mined is proportionately so small as to be neg. 
ligible. 

DETAll,ED llfEN'rION. 

Menoin.- A drilling about one-half mile south of Me!'win (N. E. 
114- S. E. 114- Sec. 5, T. 4 l N., R. 33 '\V.) found the 1\:Iulberry coal to be 
31 inches thick and at a depth of 127 feet. Below this, to a depth of 
401 feet, there was no coal over 8 inches thick. The drilling may have 
lacked, however, 10 or 12 feet of reaching the Rich Hill horizon. East 
of town two diamond drill holes were bored, the deeper being ·as 
follows: 

DRILLING EAST OF MER1VIN (W. ! );[. E. i SF:C. 27, 'l'. 42 N., R. 32 W.) 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

1. Soil and gra ,·el. ... . .. .. ........ , . .. , , . , . .. .. . . 17 5 17 5 
Pleasanton shale-

2. Sandstone, gray ..... ........ .. .. , ....... , .. . . . 40 7 58 
3. Llme,stonc . , ... . .. ..... . , ... , .. . 2 10 60 10 
4. Shale, dark ..... .... . 3 63 10 
5. Limestone . . . . ..... ......... , ...... , .. .. .. . , . . 3 10 67 8 
6. Shale, gray ....... , .. , . ..... . .. . 2 8 70 4 
7. COAL (~Iulberry) ... . 1 4 71 8 
8. Clay . . . .... . ..... . . ........... .. .. .. , ...... . . 10 72 6 
9. Shale, gray. , ... , .. .. .. . ... . .. . 4 6 77 

Henrietta formation-
10. Limestone, hard .. , . . .. , .. .. . .. . 11 8 88 8 
11. Shale, citlcareous .... •.. . . ... . .... . . ......••.. . 2 6 91 2 
12. Shale, sanely . .. .......... ........ , ....... , , .. . 5 96 2 
13. Shale, gray ............. . 3 99 2 
14. Shale, dark ..... . ...... .. . .•. ..... •. . ....•... , 6 5 105 7 
15. Limestone ............... , ..... , . , .. .. . , , .. . . 4 4 109 11 
16. Shale, dark, "slaty"' , .. . .. ... . 5 6 115 5 
17. Sandstone... . ... . . .. . . ..•. . ....•... 9 116 2 
18. Shale, sandy .... .. . ......... . .. .. .. . ... , .... . 8 124 2 
19. Shale. dark., . . . . . . . . . . . . . . . . . . . . . .• .... .• ... 1 2 125 4 
20. COAL. with partings ............... ... .... . 2 125 6 
21. Shale, soft . ........... .. .. ..... . , ..... . 10 5 135 11 
22. Limestone, gray ......... ... .. . . .. . . .. . 15 7 151 6 

Cherokee shale-
23. Shale, black, "slaty" ........ ... . . .. • ......•... 4 8 156 2 
24. Shale. light. . . . . . . . . . . •. ...... , .. 10 166 2 
25. Shale, dark, "slaty" ..... .... . ... , ..... .. .... . . 4 2 170 4 
26. COAL .. ,, ... , .. , ....... .. .. .. . ..... . . .. .•. .. 2 170 6 
27. Clay . ... .. ......... ....... . .. . 1 6 172 
2$. Sanclstone ............. ....•.......... . ...... . 1 2 173 2 
29. Shale, sandy .... , ... , . . .. ..... , .......... •. ... 14 187 2 
30. Sandstone. . . . . . . . . . . . . . . .. ... . . . .. . . . 69 10 257 
31. Shale, black, '"slaty" ... •.......... , .. . , .... .. . 4 257 4 
32. Limestone., ...... .. .. . .. ............ . ..... . . . 10 1 267 5 
33. Shale, gray. . . . . . . . . . . . . . . . . . . . . . ... . . . . 9 268 2 
34. Shale, black, "slaty" ... .... . ...... . .. , ... . ... . 10 269 
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'l'hickness. Depth. 
Cherokee shale-Continncd. Feet. Inches. Feet. Inches. 

35. Shale, dark . . . . .. .. .. .. . .... .. . ... ' .. .. .. . . . 13 11 282 11 
36. COAL (Mulky·?). . . ·· ·· ··· .. . . 9 283 8 
37. Clay ..... .. ............ 6 6 290 2 
38. Shale, darl{ . ... . . .... ... . .. . ... . . . . ........ 2 4 292 6 
39. Sandstone .. .......... .• . . ... . . . .... . . 3 4 295 10 
40. Shale, gray ........... .. .. . . . .. 6 1 302 2 
41. Shale, ligh~ io dark . .. . . 7 4 309 6 
42. COAL (upper Rich Hill) .•. .. . . . . . ... .. . . ..... • 2 2 311 8 
13. Clay . ....... . . ....... ' . . ' ..... .. .. ' .. ... . . 2 6 314 2 
44. Shale ........ 1 315 2 
45. Shale, dark to black. "slaty". . ...... . ..... .. 27 342 2 
46. COAL (lower Rich Hilt) .. . . . . .. . ... ... ... . . 2 5 344 7 
47. Clay ........ .. . 1 3 345 10 
48. Shale. dll!'k ... . .. .. . ...... . . .. .. .. . 5 350 10 
49. Limestone ...... . .......... . ...... 4 352 2 
50. Shale, "slaty". . .. 2 354 2 
51. Limestone a11d shale .... .... .. .. .. . ... . ........ 10 364 2 
52. Sandstone, dark to light ........ '' .. ... ... H 373 2 
53. Shale. gray. sandy . .... 2 10 376 
54. CO.AL, with partings .. . .. .. .. . . ' .............. 6 376 6 
55. S hale, dttrk ....... . . .. . ... . .. . 9 8 386 2 
56. Shale, sandy . .. .. .. . .. . .. .. . . .. 8 387 10 
57. Limestone .. .. . .. . ..... ... ... 4 389 2 
58. Shale, dark, "slaty" . . .. . .. . ... 17 406 2 
59. Shale, calcareous. . . .. . . .. . . . . . .. . .. . . . . . . . . . . . 2 2 408 4 
60. Shale. sa.ndy ... . . ' . ' ' .. . ... .. . ... 2 3 410 7 
61. Shale. light ... . .. .. .. ... .. . .. . . .. . .. . .. ..... . . 8 7 419 2 
62. Shale, sandy. ... . .. . . .. . . . . . . . . . . . . . . . . . . . . . 33 452 2 
63. Shale. d:irk ..... . 2 6 454 8 
64. Shale, b lack, ''sHt,ty'' .. . ... . .. . . . .. ... .. 8 455 4 
65. COAL ......... . .. . .. .. . 5 455 9 
66. Clay, dark. .. ...... 1 5 457 2 
67. Shale, darlc . . . . . . . . . .. ' .. . .. . . .. .. .. .. . .... 10 467 2 
68. Shale, light, sandy. . . . . .. 2 469 2 
69. Shale, gray ........... 7 476 2 
70. Shale, dark .. . .. . .. .. .. .. . ....... . .. .. . ... 9 485 2 
71. Shale. hard . .... ' .. .. .... 9 494 2 
72. Shale, calcareous .. . . 3 497 2 

Mississippian series-
73. Limestone ...... .. . .. ... . . . . .. . .. .... ... 6 503 2 

The other drilling was in the east half of the same qua,rter section 
and went to a depth of 330 feet. Coal beds 1' os. 42 and 46 of the fore
going record were found to be 17 inches thick at 293 feet and 20 inches 
at 325 feet, respectively. Otherwise the drillings were essentially the 
same. 

A msterdam .. - On the south edge of Amsterdam is the shaft of the 
Amsterdam Coal Company, 92 feet deep to the ]l[ulberry bed. Hoist
ing is done by steam power and the product is shipped. Because of 
large "horsebacks", the thickness of the bed is variable, ranging from 
6 to 42 inches, averaging 24 inches. In places the coal is clean, in 
others it contains much pyrite. The clay between the coal and a lime
stone bottom-rock has an average thickness of more than 4 feet. The 
roof is variable, being only fair where it is shale, and excellent where 
a nodular limestone rests on the coal. 

The shaft and slope of L. Yi!. Decker are about 2 miles south of 
Amsterdam (N. E. 14 S. E. 1.4 Sec. 32, T. 41 N., R. 33 ,N.). The Mul-
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A:moret.-Several attempts have been made to operate shipping 
mines in the Mulberry bed near Amoret, but were abandoned because 
it was too full of pyrite and too irregular in thickness to be worked 
with profit. South and east of town this coal has been stripped at 
many places where it is reported to vary from 18 to 30 inches in thick
ness. North of the Osage a limestone lentil appears above the coal. 
In places there arc 10 to 15 feet of shale between it and the coal, but 
in others, as in the northern part of Sec. 5, T. 39 N., R. 33 W., the 
lentil forms a cap-rock £or the 1'.Iulberry bed. 

Feet. Inches. 

10 Shale, dar k blue, hard (good roof). 

Coal. 

18 to 30 

F10. 13. 'l' he Mulberry coal b ed 
at Amoret. 

A drilling made for water on the Darby frnit farm at Amoret 
(center Sec. 29, T. 40 N., R. 33 W.) is as follows: 

DRILLI~G NEAR AMOR.ET. 

Soil . . .......... . .. . . .............................. .. .. . , .... .. . , 
Pleasanton shate-

Shate ..... . .......... ... .. . . ... ..... .... . ... . .. .. ... ...... .• . 
Limestone, yellow .... . . 
Shale, blue . .. . .. .. ..... .. . 
Limestone ... .. . . .... ... ... .. . . . . .. ............ . ... .. .. .. . . . . 
Shale, drnb.... . . .. . . ...... .. ... . . . ... . . . . . . ...... . 
Limestone ... ..... .. .... . 
Shale, drab .... . .. . 
Limestone . ... . . .. . .. . 
Shale (horizon of Mulbel'ry coaJ) ..... . . . 

Henrietta formation-
Limestone ...... . .. .. . ...... .. .. . .. . ... .. . . , .. · . ·.,, · · · · · · · · · 
Shale, blue... . . . . . . . . . . . .. . . ........ .. .. .. . .. .. .. . .. . 
Limestone. .. . . ... .. ... ..... ... . . .. .. ..... . 
Shale, black, "slaty" . .. .. .. . .. . ... .. . .. .. .. . . .... ... . ..... . .. . 
Shale, drab ...... '. . . . ..... . ... .... .... . 
Sandstone .. . . . .. . .. .... .. ............ .. ..... . . 
Shale, light .... .. . .. .. . .. .. .. . ... ... .. . ..... . .. . .•.......... . 
Limestone..... .. . . . ...... .... . ... . .. . ... ... . 
Shale, black, "slaty" . .. .. . .......... . .. .. ... . . .. . . . . .. . .. . . .. . 
Limestone. . ... . .. .. . .. ..... .. .. ... ... ... .. . . . ..... . .. . 

Cherokee shale-
Shale, drab .. . .................... . .. . .. . 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... , , .. . .. , . 
Shale, drab . . . . . . .... .. .. .. .. ..... . 
Sandsione, reported as gas-bearing ... .. .. ...... . ... . 
Shale, drab. . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .•.. ... .. . .. ... 
Limestone....... . .. . . .. . .... .. .. .. . ... .. . ... .• . . .. 
Shale, drab. . . . . . . .......... . 
Shale, black, "slaty," reported M gas-bearing . .. . .. ..... .. .. .. . . . 

Thickness. 
Feet. 

5 

10 
5 

12 
6 
5 
4 

10 
3 
5 

15 
13 

5 
5 
5 
5 

18 
19 
4 
4 

12 
4 

26 
10 
45 

3 
6 
9 

Depth. 
Feet. 

5 

15 
20 
32 
38 
43 
47 
57 
60 
66 

80 
93 
98 

103 
108 
113 
131 
150 
154 
158 

170 
174 
200 
210 
255 
258 
264 
273 

• 
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Thickness. -
Cherokee shnlo-Continued. 

Shale, brown ................................• . . ... ........... 
Shale, light .......... . . . ... . ......... . ...... . ............... . 
Shale, dark, reported as gas-bearing ............................ . 
COAL (Rich Hill?) .................. • ................ • ....... 
Clay................. . .................. • ......... 
Shale ....................... . ............................. • . 
Sanclstone ............ . ............. . ... . .......... .•. .....•. 
COAL ...................................................... . 
Shale. dark to light ... ......... .. ................... . . ... . 
Sandstone, reported as "broken sand" .... ... ..... .•. ............ 
Shale ................................................ , ..... . . 
Sandstone, water-bearing .......................... . .......... . 

Feet. 
27 
26 
17 
3 
5 

12 
6 
2 

24 
10 
81 
14 

81 

Depth. 
Feet. 
3()0 
326 
343 
346 
351 
303 
369 
371 
395 
405 
480 
500 

W orland.-A number of small strippings, drifts, and shallow shafts 
operate in the :Mulberry coal east, west, and south of Worland. Some 
of the product is shipped at t imes. The coal has a rather uniform 
thickness of 32 inches and is overlain by 30 feet or more of hard light 
shale which forms a fair roof. There is a pyrite parting of an inch 
or less about 14 inches from the bottom and the best coal lies above it. 
In places as much as 15 feet of over-burden can be profitably removed. 
Besides the numerous strippings near the town there are two shipping 
mines on the Kansas City Southern railway about 2 miles south. They 

·are: (1) James Dunkerly, on land of Cliarles IIorton (N. E. l/.i Sec. 19, 
T. 39 N., R. 33 '\V.), horse-whim hoist, and (2) James V. Tatley, on 
land of John Harris (N. E. 14 Sec. 19, •r. 39 N., R. 33 W), small steam 
hoist (N. E. ~ Sec. 19, T. 39 N., R. 33 W.). Both mines reach the 
Mulberry bed with 40-foot shafts. The coal is reported 32 inches thick 
and the roof a fairly firm shale. 

HU?ne.-The Mulberry coal appears in shallow excavations on the 
almost flat prairie in the southwestern corner of the county. It is 3..1: 
inches thick, has a capping of 4 feet of sandy shale, and dips gently 
southward. At present no mining is being seriously undertaken near 
Hume. 

Foster.-The Mulberry coal is mined at many places near Foster, 
by both stripping and underground work. Jt ranges in thickness from 

G-6 

Feet. Inches. 

6 

6 

36 

Soil and clay. 

Shale, drab. 

Coal. 

Clay. 

FIG. 14. The Mulberry coal 
bed at Foster. 
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34 to 42 inches, stocks well, and is of Yery fair quality. A parting oE 
one inch or less of pyritiferous shale lies near the middle of the bed. 
1'he roof is a fairly strong light-colored shale about 35 feet thick. 
The greater part of the bed that could be obtained by stripping has 
been removed, large abandoned strip-pits appearing in many localities. 
Mines found in operation in 1911 were: (1) T. ·w. "Whitten, slope 
and stripping in north,east corner of Poster; (2) '' "\-V ater Moccasin,'' 
slope in southwest corner of Foster; (3) Standard Coal Company, 40-
foot shaft, one mile west of Foster (N. E. Yi, N. E. 14 Sec. 15); (4) 
'.I'. Hime, drift, (S. E. 14 S. E. 14 Sec. 16); (5) T. W. Whitten, drift, 
(N. W . 14 N. W. 1,4 Sec. 21); and (6) R. Bobo, drift, (N. E. 1/,1, Sec. 16), 
on ·walnut creek 3 miles west of Foster. At the Standard mine hoist
ing is done by horse-power and a large territory has been mined out. 
The product is hauled to the railroad over a tramway one-fourth mile 
long. The section at this mine is typical of that found at all. 

S'l'RATA AT STANDARD MINE, WEST OF FOSTER. 
Feet. Inches. 

Sandstone, son ...... . ........ . ... . . .. . .. . . ... ............ . .. . . 12 
Shale, drab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ... .. . ... . ... . ... ... . . 33 
COAL, dirty, 2 lnchesl 
COAL, good, 16 inches (Mulberr y) ... . . .. . .. .. ... . .. .... .. . . 
Shale, pyritifcrous, ! inch f 
COAL, good, 20 inches 
Olay... . .. . . ........ . ...... . . . . .... .. . .. . 

3 2t 

3 6 
Limestone (Pawnee), light gni.y, thin-bedded, seen on Walnut Creek . 18 

New Jlome.- The largest mine in Bates county and one of the best 
equipped in the State is the New Home mine of the Atlas Coal Com
pany (S. E. Yi, S. W. 1i.i, Sec. 30, 'r. 39 N., R. 32 W.) . Shipping is done 
over a 3-mile spur from the Kansas City, Fort Scott & Memphis rail
road . The top-works consist of a skeleton steel tower and tipple, with 
self-dumping 'cages, hopper scales, and other modern appliances, and 
complete steam and electric power generating plants. The shaft is 278 
feet deep to the bottom of the lower Rich Hill coal bed. This bed is o.f 
good appearance, being hard and bright, and is 4 to 6 feet thick, aver
aging 4 Y2 feet. In most places there is a band of pyritiferous shale 1 

/ ,,; 

to 1 inch thick about 2 feet below the top of the coal. In much of the 
mine the shale roof re<1uires careful timbering, though there is firm 
black shale in the south workings. Mining is done room ·and pillar 
and the coal shot off the solid. Pockets of inflammable gas are numer
ous, but careful management and strong ventilation prevent accidents 
with the naked lights in use. 

A remarkable feature of the bed mined is the presence of dips 
much steeper than those observed in the higher outcropping beds. 
The mine is a new one, opened since a fire at a. former shaft, so that 
entries have been driven only 800 feet south and 600 feet north. Coal 
on the straight south entry undulates without great change in le-vel, 
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but on cross .entries it dips 30° or less to the east. On the straight 
north entry there is a steep dip to the south that changes the level of 
the coal 30 feet and necessitates the use of rope l1aulage for 450 feet. 
In a distance of only 600 feet the maximum change of level is 70 feet. 

The lUulberry coal is represented by weathered smut at the top of 
the shaft and is reported 3 feet in a neighboring shallow well. A 
number of diamond drillings made near New Home showed the lower 
Rich Hill he<l to be 20 to 50 inches thick, and in one place only 4 inches. 

DRILLING AT NEW HO:\fE. 

1. Soil . ....... . 
Henrietta formation-

2. l,lmestone (Pawnee) . .. . .... .. . 
3. Shale, sandy .......... . ..... . . . ... .. .. .... ... . 
4. Shale, blue. . ........... . ... . . .. ...... . 
5. COAL ......................... . 
6. Clay .......... .. .. . .. . ..... ... .... . . ... .. . . , . 
7 . Limestone, blue .............................. . 
8. Shale, sandy .. ... ... . . ........ . .. . 
9. Sandstone ...... . . ...... . . . .. ... . ..... •... .. .• 

1 o. Shale, blue ...... . .. . .. ............ .. ..... ... . 
11. Limestone . .. ... .. ....... . ... .. . . 
12. Shale, blaclc, "slaty" . .... . . .. .. .. . ......... .. . 
13. Shale, drab ... ..... .. .. .. .. . .. . 
14. l,imestone ..... . 

Cherokee shale---
15. Shale. blue ... . .. ... .... ... .... . . ... .. ... ....• 
16. COAL (Lexington) ........................... . 
17. Clay ...... . .. .. . .. . .. . 
18. Shale, sandy . ... . .. . . .. . . . . . ..... . . .. ........ . 
19. Sandstone. . ............... . ............ . 
20. Shale, blue .... ... . .. .......... . 
21. Limestone .. . .. . ... ..•......•.....•... . ... . .. . 
22. Clay, blue ... .. ... .. . . .. .. . .. .. . ..... . 
23. "Rock" .......... ... • . ..... • . . . .. • . .. . 
24. Shale, "slaty" ... ..... .. ..................... . 
25. Shale. drab..... . .. . ...... . .. . . . .. . ...... . . . 
26. COAL (:Mulky?). 
27. Clay, sandy ...... ... .. .•...... ....... .... .. .. 
28. Sandstone ... .. ......... . ...... . .. . .. . . 
29. Shale, blue . . . ... ......... . 
30. Shale, soft. "slaty ' ' ... . ... . .. .. .. . ........... . 
31. Shale. simdy.... .. . . .. .. . . .. . . . . 
32. COAL (upper R ich l-lill) . . ..... ............. .. . 
33. Clay .. . .. ... .. ..... ......................... . 
34. Shale, darlc, bandecl ... . 
35. Shale, "slaty". soft at top. hard at bott.om ...... . 
36. Limestone. black. full or shells ........ . 
:\7. COAL (lower Hich Hill ) . . ... .. ..... . . 
38. Clay . .... . . ........................ ... . . ... . . 

Thickness. 
Feel. Inches. 

1 6 

18 
8 
4 

2 
2 
8 

14 
9 

23 
2 
5 
8 

6 

1 
32 
11 
36 

9 
l 
4 
7 
7 

6 
4 
8 
2 
6 

1 
3 
6 
J 
6 

6 

4 

8 

6 
6 

5 
7 

8 
4 

8 

8 

3 

Depth. 
Feet. Inches. 

1 6 

19 
28 
32 
32 
34 
36 
45 
59 
68 
91 
93 
99 

107 

113 
113 
115 
147 
158 
194 
203 
204 
209 
216 
223 
223 
229 
233 
241 
243 
249 
250 
251 
254 
260 
261 
267 
267 

6 

4 
4 
4 

6 

5 

8 

8 
8 
8 
8 
8 
8 
4 
4 
4 
4 
4 
4 
7 

The Holland Coal Company operates a small shipping mine on the 
New Home spur about 1% miles southwest of the Atlas plant (S. E. 1/.i, 
N. E. lf.i Sec. 2, T. 38 :N., R. 33 W.), hoisting by steam power. The 
shaft is 40 feet deep to the l\Iulberry bed, which is 30 to 40 inches 
thick. Above the coal is 38 feet of shale, and between the coal and 



84 '1'111{ CO,\L DEPOSITS OF MISSOURI. 

the limestone bottom-rock 4% feet of underclay. A limestone in the 
Pleasanton formation, 65 feet abo,·e the 1\Iulberry, outcrops in the hill 
by the shaft. 

Sprague.-Tbe shaft of J. M. Duzan is on the outskirts of Sprague 
(N. W. l,4 N. W. lit, Sec. 9, T. 38 N., R. 32 W.). The following is the 
r.ecord of the strata in the shaft combined with measurments at the 
bottom: 

SHAFT NE.<\R SPRAGIJP.. 

Soil and clay . . ........ . .. .. .. .. .. .. .. . . 
Sandstone ............. ... . . . .... . 
Shale, light, sandy ........ .. .. .. .. .. . .. .. . ..... . ... . .. . 

COAL, } 
Shale, pyritifcrot1s (Mulberry) .. .. . . . . . ... . .. .. .. .. .. .. . 
COAL, 
Clay, in sump .... . .. . 
Limestone, thick .. . ... .. . . 

Thiclmess. 
Feet. Inches. 

8 
18 ... . 

{ 
.. ~~ "i2 
.... o tot 
. . . . 21 

4 

Dc1>th. 
Feet. Inches. 

8 
26 
52 
53 
53 
54 9 
58 () 

The shale makes a fair roof and the coal is hard and bright. It is 
hoisted by horse-power and sold locally. 'l'he same coal has been 
stripped about 1 mile cast of Sprague, where it lies at a higher level. 
A diamond drilling at Sprague showed the lower Rich Hill coal to be 
18 inches thick and 271 feet in depth. Another drilling 2 miles south
w.est of town, in Sec. 18, found the same bed to be 22 inches thick and 
at a depth of 231 feet. The thin coal beds found near Rich Hill and 
at New Home lie between the 1\Iulberry and lower Rich Hill in both 
drillings, but none is as much as 14 inches thick. 

Adrian..-'l'he Mulberry coal is intermittently mined for local use 
at several localities cast of Adrian. It is exposed in few places, but is 
reported to be rather irregular in thickness and in places has a lime
stone cap-rock. It was formerly shafted about 21/:2 miles northeast of 
town (N. E. 14 and N. W. 114 Sec. 35, 'r. 42 :N., R. 31 W.), where there 
are 28 to 32 inches of coal. North of this, about 31;,';z miles from Adrian 
(N. E. 1/,1, N. W. 1/1, Sec. 26, T. 42 N., R. 31 W.), is the shaft of Ed. 
Duke, 18 feet deep to coal 18 to 56 inches thick, aYcraging 2 feet. 'l'he 
mine is worked in winter to supply a local trade and at other places 
in this vicinity the Mulberry coal is mined for farm use where it is 12 
to more than 24 inches thick. 

A drilling was made for oil and gas about one block west of the 
north elevator in Adrian. i\fr. Charles Bateman stated from memory 
that the Mississippian was reached at a depth of 534 feet. Between 
135 and 141 feet, a thin bed of coal was found, and there were two 
very thin beds below that. A drilling of this character can hardly 
be considered a fair test of the coal resources. "\Vinslow states that 
about 6 miles a little north of west of Adrian a drilling 350 feet deep 
penetrated 27 inches of coal at 321 feet. 

• 
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Passaic.-The 1\fulberry bed has been mined on Bones branch, 
west of Passaic, where it is 30 to 36 inches thick. At present no mining 
is done. It is probable that a large area west of Passaic is underlain 
by the same bed. The same may be said of l\Iound and Shawnee town
ships, though 7 miles northeast (N. E. 114, N. E. J,14, Sec. 18, T. 41 N., 
R. 30 W.) the coal is only 12 to 14 inches thick. 

B1dler.- To ,rithin a year or two ago the l\Iulberry coal was 
stripped at one or two places west of Butler, though little is done at 
present. 

SUMMARY OF DRILLIKG ONE-HALF l\fILIJ; S01,;TH OF BU'l'LE H.* 

1. Interval . . . . . . . . . . . . . . . . . . . . . . .. ... . . .. . .. . 
2. COAL . . ... . . .. . ... . ... . .. . ...... . .... .. •• .... .. . 
3. Jnterval. . . . . . . . . . . . . .. . . .. . ... . 
4. COAL . . .. .... . ... . .. . ............... .. .. .. .. . .. . 
5. Interval. .... . ..... . . . .. . . . . . . ... . .... .. . .... . . .. . 
6. COAL . . .. . ...... • ..... . . 
7. Interval. ... . .. . . . . .. . ... .. . .. .. . .. ... . .. ... . ... . . 
8. CO.AL .......... • . . . . ... . ... . .. 
9. 

10. 
11. 
12. 
13. 
14. 

Interval . .... . ... . ... . 
COAL . ... . . . . ..... . .................. .. ... . .. . . . 
lnterva!.... . . . . . . . . . . . . . . . ... . .... . .... . .... .. . . 
COAL.. . ' 
Interval. ... . . ... . ..... . 
COAL .... . ... . .. . . 

Thickness. 
Feet. Inches. 

109 
8 

18 4 
6 

56 6 
2 

26 

12 

55 

8 
4 
2 

10 
5 
7 
4 

Depth. 
Feet. Inches. 

109 

128 

185 

213 

226 

240 

296 

Another drilling for oil and gas reached the )fo,sissippian at a 
depth of 490 feet at Butler. 1\Iore accurate core driHing is needed to 
reveal the actual ampunt of coal under the district. 

Rich Hill.- 'l'he district of which Rich I-Till is the center produced 
more coal during its period of activity than any other of like size in 

Feet. Inches. 

5 <o rn II son a ad "" 
15 to 18 Coal. 

4+ ~ Clay, shaly. 

¥., Pyrites. 

20 Coal. 

1,1, to 1 Pyrites. 

15 Coal. 

Shale, black, hard. 

FIG. 15. The Rich H!II coal beds 
at Rich IIill. 

*Winslow, Prelim. report on coal, p. 144. 
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the State. Much of the product was obtained from large strip-pits, 
though considerable was aJso taken out through shafts. The more 
accessible deposits are now nearly exhausted and the comparatively 
small amount now mined comes largely from the edges of nearly 
exhausted basins. 'l'he coal mined, here termed the lower Rich Hill 
bed, is 4Y2 to 6 feet thick where work has been prosecuted, is an 
excellent steam producer, is very hard, and contains a moderate amount, 
of visible pyrite in small lenticular masses. The bed is notably irregu
lar in thickness, however, and is absent in many places. It was de
posited in a great number of .))asius in which the thicker coal was laid 
down only over areas of 400 acres or less. Jn many places the thick 
coal simply thins around the edges of a basin, in others it splits into 
several beds that in turn rapidly thin out. In places sm11 ll channels, 
now filled with sandstone, cut out the coal. 

One remarkable feature of the bed is its sudden cha.nge of altitude 
in many places, the coal clipping 150 feet in distances of less than half 
a mile, without, however, changing much in character. For this reason 
the bed can be stripped on one piece of land and can be reached only 
by shafts on adjacent property. Some of the higher parts of coal basins 
have been removed by recent erosion as a result of their topographic 
position while lower parts still exist under areas having the same 
altitude. 

The conditions for mining are fairly good except where the steep 
dips occur. 'l'hc roof is good, where, as in most places, black shale 
overlies the coal. Where the coal is overlain by a "white top" of 
light-colored shale, the roof is more troublesome. There are small 
quantities of inflammable gas in some workings. 

A short distance above the lower Rich Hill bed lies another beJ 
here termed the upper Rich Hill. It is persistent and generally ranges 
in thickness from 12 to 24 inches. Where it lies within 6 or 12 feet 
of the lower Rich Hill, both beds are sometimes stripped together, as 
much as 25 feet of material being in some places removed from over 
the thick bed. There are also two thin but persistent coal beds a short 
distance above the upper Rich Hill, and a third is present in places. 
The highest of these beds has a thick limestone bottom-rock tl1at is a 
useful marker for the position of the thicker coal beneath. About 30 
feet below the lower Rich Hill is another thin coal. The succession of 
strata is well shown in the records given below :t 

tA Ja.rgo number of drill records were kindly furnished the writer by :Mr . .Joseph Stover 
of Rich Hill. In spito of tho variittions in tho lower Rich Hill bed. all the records aro sim
ilar In essential features. 



BATES COUNTY. 

DRILLING H MILES NORT HWEST OF RICII HILL (S. E. t N . E. 

Henrietta formation
!. Limestone .. . 

Cherokoo shale-
2. Shale, drab . 
3. Shale, sandy. 
4. Sandstone . . . . 
5. Shale. blue .. . 
6. COAL (Summit?). 
7 . Clay........ . .. .. . .. .. .. . ... .. . . 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 

Limestone ............... . .... .. . . .. . ...... . . . 
Shale, black, "slaty". . . .. .. .. .. . 
Shale, drab . .. .. . ............. . 
COAL (JVIulky?)... . . . . . ... ..... ... . . .. . 
Clay............. . . .. .. .. .. . . . 
Sandstone. . . . . . . . . . ... . 
Shale. drab...... . . . . . . . . .... .... .... .•.. ... 
COAL (upper Rich Hill ). . ..... .. .. .. . . 
Clay... .. . . ... . .. . ... .. .. . . 
Shale, d rab . . . . . . . . . . .......•...... . .. ... 
Shale, black, "slaty" ..... . ... .. .. .. .. .. . .. . 
COAL (lowe1· Rich H ill) ... . 
Clay .. . . . . . .... . 

Thickness. 
Feet. Inches. 

1 6 

3 
40 7 
13 5 
38 6 

8 
1 
8 6 
5 

13 6 
10 

3 
3 
9 5 
1 3 
4 4 
;-1 
3 6 
3 10 

8 

87 

t SEC. 26.) 

Depth. 
Feet. Inches. 

1 6 

4 6 
45 l 
58 6 
97 
97 8 
98 8 

107 2 
112 2 
125 8 
126 6 
129 6 
132 6 
141 11 
143 2 . 
147 6 
150 6 
154 
157 10 
158 6 

DIAMOND DRILLING TWO MILES SOUTHWJ•:S'l' OF )HOH HILL 
(N. W. t S. E . t SEC. 1:3). 

1. Loose earth .... ... . ... .. . .. .... .. .. .•... .. .. . 
Cher okee formation-

. 2. Shale, blue ........ . 
3. Shale, blacl<. "slaty" ... .. .. .. . ...... . 
4. 8hale, blue. . . . . . . . . . . . . . .. . .. .. ... . 
5 . COAL (Summi t.!). 
6. Olay . .. . . . . ...................... . 
7. Limestone .. ... .. .... . .... .. .. ..... . . ... . . .. . . 
8. Sirnio, black, "slaty" . 
9. Shale. drab . . . . . ............. . 

10. COAL (Mulky?). .. .. . . . . .. ... .. .. .. .... . .. . 
11. Olay . . .... .. .. . 
12. Shale. blaclc, "slaty." soft .. .. . .. .. .. .. .. .. . 
13. COAL ......... .. .... . .. . ... . .. . . ...... . . 
14. Olay ....... . 
15. Shale. black, "slaty· •. . . . . . . ....... . 
16. COAL (upper R ich Hill). . . .. . . .. . 
17. Clay.. . .. . .. . . . .. . .. .. .. .. .. .. .. ... . . . 
18. Sandstone .............. . 
19. COAL (lower Hich Hill), "slaty" .. . .... ...... . . . 
20. Shale. blue . . .. . ... ... . 
21. Shale, black, "slaty" .. ..... . 
22 . COAL .. .. ...... . . . ...... . .. . . . .. . .. . . .. . . 
23. Olay . . 
24. Shale, blue . ............. . 
25. COAL .. .. .. . .... . . .. . .. . .. . . .. ... .......... , 
26. Clay . .. .. . 
27. Shale, sandy . .... .. .. . 
28. Sandstone. . . . .. . ... . .... . ... . 
29. Shale. sandy.. . ............... . 
30. Sandstone. gray and whito. 
31. COAL . .. . . . . .. . . .. . .. . ... .. .. . 
32. Shale, blue. . . . . . ............ . 
33. Shale, hlacl·:. "slaty·· ...... . 
34. Shalo, blue. sandy at wp. "Ria.Ly" helow . 
35. COAL. . . . . .. .. . .. .. ...... . 
:-16. C lay. 

:Mississippian series (lower limit of coal)-
37. Limestone.. . .. . .. ......... . 

Thickness. 
Feet. Inches. 

12 

8 
1 
6 
1 

5 
6 
9 

12 
4 

4 
2 

6 
14 

3 
26 
a 
1 
2 
2 

3 
25 

5 
8 

99 

5 
3 

23 

4 

66 

6 
1 
8 
9 
6 
6 

10 
8 

6 

8 
7 
7 

11 

10 

2 
2 

10 

5 
1 

5 
10 
4 

2 

Depth. 
Feet. Inches: 

12 

20 
21 
27 6 
28 7 
29 3 
35 
41 6 
51 
51 10 
64 6 
68 6 
69 
73 
75 8 
76 3 
82 10 
96 10 

lCO 9 
126 9 
129 9 
131 7 
133 7 
135 9 
135 11 
139 9 
164 9 
169 9 
177 9 
276 9 
277 2 
282 3 
285 :3 
308 8 
3C9 6 
313 10 

380 
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There are in the Rich I-Jill field three districts in which mining 
has been undertaken: (1) south of the city to the county line and 
beyond, (2) north and northwest of the city, near Ovid, and (3) a 
small area northeast of the city. South of Rich Ilill are the following 
mines: (1) Carr Coal Company (N. W. 14 S. E. l)t Sec. 17), shaft 
40 feet, small steam hoist, ships, now pulling pillars, coal about 4 feet 
thick in a trough trending northeast-southwest, dip to west, roof 4 feet 
of firm black shale; (2) Eli Goret (N. E. 14 S. W. 14 Sec. 17), short 
slope, local trade, coal 42 inches, roof sandy shale; (3) H. C. Ritchie 
(S. E. 1,4 N. E . l4 Sec. 17), strip-pit and short slope, local trade, coal 
41h to 5 feet, roof black shale; ( 4) Reese Coal Co. (N. E . 14 N. E . 14 
Sec. 21), slope, ships over spur from ilissouri Pacific, coal averages 
4 feet in a basin of 200 acres, strong dip to southwest, bed varies 50 
feet in altitude, roof black shale. South and west of Ovid are many 
large strippings, the edges of which are occasionally re-worked for 
local trade. Where mined the coal is 31h to 5 feet thick. The only 
mines found in operation were: (1) Emmet Wear (N. E . l/.,1, N. E. 14 
Sec. 31, T. 39 N., R. 31 W.), strip-pit, coal 40 inches, roof 2 feet black 
shale; and (2) Denayer Brothers (S. E . 14 N. E . 1,4 Sec. 35, T. 39 N., 
R. 32 W.), drift, coal 57 inches, roof black shale, dip 10° N. W. One 
mile or less northeast of Rich Hill are large old strippings, one 50 acres 
in extent. Coal is now being taken out and hauled to the city by : 
(1) Spencer Brothers (N. E. ~ S. E . 14 Sec. 5), strip-pit, coal 4Y2 feet, 
roof 7 feet black shale; (2) J. l\l. l\IcCombs (N. E. 14° N. W. 1,4 Sec. 4), 
strip-pit and drift, excellent roof of black shale in drift. 

OUTCROP IN McCOMB$ STRIP-PCT. 

Shale, light Clrab .................. ... .... .. .................... .. .... . 
Shale, dark, coaly .............................. . ...... . ....... .... ." .. . 
COAL (upper Rich Hill), good ... . ...... . ............................. . 
Clay ........................ .. ..... .•.......... .... .... .... . ...... . . 
Shale, light .......................... . ..... ...... ... . ....... ........ . 
COAL (lower Rich Hill), excellent ..................................... . 

Feet. Inches. 
10 

10 
2 4 
3 
5 
5 

Prair-ie City.-The region around Prairie City slopes gently from 
the foot of the Henrietta escarpment southward to Osage river and is 
so deeply covered with soil that little coal is exposed, though beds of 
18 to 30 inches have been found by shallow shafting and stripping in 
several places near Willow and Shaw creeks. 

On Willow creek, 2 miles nortln,est of Prairie City, is the mine of 
H. H. l\IcClendon (S. W. 14 N. E . 14 Sec. 2, T. 38 N., R. 30 W.). At 
the bottom of a 16-foot shaft is the following: 

Limestone, dark blue when fresh, very hard . . . .... . ...... .. ..... ... ..... . 
Shale, light ............................ ............. .. .... .... . ..... . 
Shale. black, "slaty" ...... ......... ... ........ ........... • . ... . .. . .... 
OOAL (Tebo?) ................... . ............. .. .............. . .... . 
Clay . ..... . .. . ......... . ....... • ...... . .............. . ....... • ...... 
Shale, blue ............... . ...... . .............. • ...... . .............. 

Feet. Inches. 
1 2 

10 
3 
1 6 
4 6 
4 
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The coal is worked on the longwall plan and sold locally. 'l'his 
section closely resembles that associated withi tl1e typical Tebo seam of 
Henry county. '!'he same coal has been found at other places in this 
vicinity, 18 to 26 inches thick. 

'!'he sti'ippings of D. H. Robinson arc about 5 miles northwest of 
Prairie City (N. W. ll1 N. W. 1,4 Sec. 4, 'l'. 38 N., R. 30 W., and S. W. l,{t 
S. W. 1,4 Sec. 33, 'l'. 39 N., R. 30 W.). The coal is 2-:1: inches thick, 
overlain by at least 22 inches of shale. 

In the new drainage ditch, 1 Y2 miles south of Prairie City, are 
exposures of 6 to 20 inches of coal, probably in 2 or more beds. Drilling 
near here is said to have reYealed 42 inches of coal in one bed. As 
shown by the exposures in the ditch, however, the strata are so much 
folded and faulted as to make mining operations very difficult. 

Rockville.-Though the region north of Rockville has been subject 
to some stripping, few or no attempts have been made to obtain coal by 
shafting. An exceptionally large stripping is that of D. D. Peeler, a 
little over 5 miles northwest (S. E. 14 S. E. 1,4 Sec. 29, 'I'. 39 N., R. 
29 W.) on the land of Sandburne and i\forris. As much as 20 feet of 
over-burden has been removed and the product is sold locally or hauled 
to Rockville. If tl1is is the Rich Hill bed, as it appears to be, it is 
probably a basin deposit. Prospecting in the district might reveal 
other important basins. 

SECTION AT PEELER STRIPP!XG. 
F1•e1 . 

Limestone, fragments, not in place (base at Ilenrietta formation) .. ......... . 
Slope, sandy shale and sbaly sandstone showing in places. . . . . . . . . . . . . . . . . . . . . . . . 50 
Limestone, massive, gray when fresh, weathered into nodules.. . ......... .. .... ... 2 
Shale. light, sandy at top, dark and "slaty" at base, shuly slope between. . . . . . . . . . 65 
COAL (lower Rieb Hill), reported. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

On Panther creek, 5 to 6 miles north of Rockville, a bed of coal 
2 to 3 feet thick outcrops in many places. All of this region has large 
undeveloped coal resources. 

'!'he Hunt slope is about !) miles north of Rockville (N. E. 1,4 
S. W. l,{t Sec. 3, T. 39 N., R. 29 W.) on a branch of Panther creek. 
The coal is reported to be 48 to 54 inches thick. Over the coal is dark 
to black laminated shale containing a few "niggerheads." The product 
is sold locally or hauled to Appleton City, where it has a good reputa
tion. The same coal has been utilized one mile southeast, on the same 
creek, where it is 41 to 48 inches thick. Another bed, 16 to 18 inches 
thick, is reported to lie 8 feet above the thick coal. These are probably 
the upper and lower Rich Hill beds, respcctiYely. 

Sp1·1ice.-Three beds of coal, all of them relatively thin, have been 
mined near Spruce. The Lexington coal is stripped for farm use in 
the hills in the southeast corner of Deepwater township, where it is 
12 to 14 inches thick. Along Deepwater creek 2 to 3 miles east of the 
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village are several strippings in the Tebo coal. The following section 
was measured in the N. E. 11-1 N. E . 14 Sec. 23, T. 40 N., R. 29 W.: 

Limestone. gray ............... . ...... .. ...... . ..... . . 
Shale, lllack, "slaty". . . ............. . 
COA I, , contains some pyrite ................................ . 

Feet. Inches. 
6-19 

3 4 
18 

J ohnstown.-'L'wo scams have been mined, principally for farm 
use, along North Deepwater, Long branch, and Rockbottom creeks. 
The upper bed is not more than 12 inches thick, but the lower one is 
generally 18 to 24 inches. The following section was measured at a 
stripping in tl1e N. E. l,4 N. E. J,4 Sec. 26, T. 41 N., R. 29 W .: 

COAL, weaU1ored, reported. . . ... . . . . .. . 
Sh:tlo. clayey at top, black, "slaty" bt'low .... . 
Limestone, brown, ferrugln011$. . . ......... . ... . ... . . 
COAL, reported ........... .. . 

T hickness. 
Fee.I. Inches 

12 
11 8 

e 
2-1 

.Aaron.-In a few places near Aaron, coal has been stripped for 
farm use. l\lost 0£ this has come from the Tebo bed on .Peter and· 
Cove creeks, where it averages about 18 inches. South, of Aaron some 
drilling has been done in sections 29 and 32, T. 42 N., R. 29 W ., and 
several coal beds, 18 to 22 inches thick, reported. It is probable that 
the coal mined at Creighton, Cass county, will be found in this part of
Bates county. 

BENTON COUNTY. 

Aside from thin Coal Measures deposits in the northwest corner 
of the county and small outliers elsewhere, the surface deposits of 
Benton county . are all older than the Pennsylvanian, and in conse
quence contain no coal. . The Pennsylvanian of the northwest corner 
consists chiefly 0£ sandstone and sandy shale, with little coal. The 
only place in the county where mining has been done is on the Henry 
county line, 1 % miles southeast of Vlinc!sor, at a mine described in 
the report on H en ry county. Pockets of ?oal probably exist some 
distance beyond the border of the main body of Coal l\1easures, but 
the small amount 0£ coal in most of these pockets makes them of 
nierely local importance. 

BOONE COUNTY.1; 

A VEltAGE ANNUAL PROlJUCTIOX, 1001-1!)10 . .. .. .. . .. 27,124 'l'ONS. 

As sho,vn on the state geological map contained in this volume, 
not quite half 0£ Boone coun ty is underlain with Coal l\1easures. 
Although it includes part of the Henrietta formation and all of the 

•The geology or Boone county is briefly doscribcd by a. C. Broadhead: Mo. Gaol.. 
S11rvey, vol. XU, pt. 2, 1898, pp. 37,j-400, nncl the coal mines formerl y in operation, by 
Ar thur Winslow. Preliminary repor t on coal: Mo. Geol. Surve5,, 1891, pp. 73-76. The 
topography of the coal area is s hown on the l\-1oborly and J efferson City atlas sheets of the 
U. S. Geo!. Survey. Considerable information was communicated orally by C. F. Marbut. 
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Cherokee shale, the Pennsylvanian is thin, compr1smg less than 160 
feet of strata where thickest and still less in most localities. The coal 
beds present and the relationships of the strata are most readily shown 
by means of the general section given below: 

GENERAL SECTION, PEN~SYLVANIAN SERIES IN BOONE COUNTY. 

Number. Stratu~1. 

Henrietta formation-
1. Limestone, dark blue t,o gray, semi-crystalline . .... 

Cherokee shale-
2. Shale, wiUl coal smut (horizon of Lexington coal bed) . 

about. ... . . . ... . .. . ... .. .. .. . 
3. Limestone, light blue to darlc gray ("Chaetetes Lime-

stone") .... . .. . .. .. .. . .. .. .. . . . 
4. Shale, thins t,o the southeast, 9 feet to ... . .. .. .. .. .. . . . 
5. Limestone, bl ue to gray, compact, rings uncler hammer 

("bell-rock"). perpendicularly jomted, forms pave
ments in creek beds, 2 feet t.o . . . 

6. Shale. soft and clayey at top, black and ·'slaty'' in greater 
part, 8 inches to .. 

7. COAL (Summit), IO inches to . . . . . . . . . . . . ... . .. . .. . 
8. Clay.. .. ... . . ... . . .. .. .. .. .. . . 
9. Limestone, gray, one foot t.o . . . . . 

10. Shale, with sandstone in middle porLion, 20 feeL t.o . .. 
11. COA i, (13evier), 2-inch ch,y parting below the middle, 

2 feet to. . . . ........ . 
12. Clay. 5 inches to . . . ... . . . 
13. Limestone, dark blue to bluisll gray, very rough on upper 

surface. in places with shale parMng, 18 inches to . 
14. Shale, drab, 14 inches to . . . . .. . .. . ... . .. .. .. .. .. .. . . . 
15. Limestone, light blue to gn1y, upper part nodular, lower 

compact, one foot to . . .... .. .. .. . 
lG. Shale. ligh~ drab 1n UPJ>er pa,·t, black and "slaty" i n lower, 

3 feet to. . .. . 
17. Limeswne, blue gra.y, slightly nodular, in one.bed. 
18. COAL (Tebo}, nothing io. 
19. Clay, variegated. in places with one or two thin limestone 

beds 110111· top, probably in greater part a good fire 
clay. 10 feet to ... . . .. . 

20. F lint cooglomorntc, not commonly present .... 
Mississippian ser ies-

21. Limestone t\nd flint .... . .. . . 

Maximum 
J.\-Iaximum distance 
thickness. from top. 

F eet. Feet. 

5 5 

5 10 

4 14 
30 44 

3! 17i 

3+ 51 
2} 53t 
2 55t 
2 57+ 

40} 98 

4 102 
3 105 

3 108 
3 111 

3 111 

6 120 

lt 1214 
H 123 

40 163 

·with the exception of .No. 10, which is in places much more sandy 
than in others and varies considerably in thickness, all the strata 
above number 13 are .fairly constant in eharacter and occurrence. 
Below number 1:3, howeve1·, there are minor variations from point to 
point, the number of limestone beds ranging from two to four or even 
five, and the total thickness of material between the Bevier and the 
Mississipian being somewhat greater in many places than is shown 
above. The members of the Henrietta formation outcrop only in 
patches in the small areas shown on the Stat<' geologic map, but num
hel's 5 to 20 are widely distrihutecl. 

As shown in the section , there arn in Boone county three horizons 
at which workable coal oc(•urs in regular beds. The uppermost of 
these is the Summit, where th ere is a bed that lfferages about 18 inches 
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in thickness west of the Wabash railroad and is easily detected by its 
"1 y, relation to the thicker Bevier bed below 
~· ~ 

N W ,. 
... 
?' < 

it, and to its own limestone cap-rock, a 
stratum that outcrops rather conspicu
ously in many places. The Summit coal 
is of excellent quality, containing only 
a moderate amount of sulphur in thin 
streaks of iron pyrites and in white gyp
sum scale in the joints, and can be 
very easily mined longwall because of its 
"slate" and limestone roof. Southeast 
of the railroad the Summit is in many 
places less than 14 inches thick. 
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The l\Iacon City coal bed, found be
low the Summit in Randolph, Howard and 
other counties, is represented in Boone 
only by thin laminated shale immediately 
beneath the Summit sump-rock. 

The next lower coal bed is the Bevier, 
which is extensively mined at Bevier, 
Huntsville, Higbee, Pulton, and other 
points in neighboring counties. This 
seam outcrops in nearly every valley in 
the neighborhood of Rucker, Harrisburg, 
Butler, and north and east of Columbia, 
and averages three feet in thickness, be
ing slightly thicker in the northwest cor
ner of the county than farther southeast. 
The roof of the coal bed is a ''soapstone'' 
shale that requires considerable attention 
in the mines, though it is probable that 
with improved methods of longwall min
ing less difficulty would be experienced 
than with the system commonly in vogue. 
The coal itself is of fair quality, as shown 
by the analyses published elsewhere in 
this volume. 'l'he bed is in some areas 
slightly cut up by small vertical or high ly 
inclined clay seams, which, lwwever, are 
only local in occurrence. Nearly every
where a horfaontal and very regular clay 
seam parts the bed about six inches from 
the bottom. Below the underclay is a 

;:'.: 
l'1 limestone bed, so that tl1e set ting and 

maintenance of props are greatly simplified. 



Rucker Harrisburg Lick Creek 
(R.$ s;ms) 

Sw,itzler N. E. of Columbia 
(O~vis and Wctit~on No.Z) 

Fig. 17. The Bevier coal bed in Boone County. 
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The 'l'ebo coal bed is rarely more than 18 inches thick and in most 
places is thinner or absent. It m~y be that all exposures that have 
been termed ',rebo in this report are not of the same bed, but all are 
less than twenty feet below the Bevier coal bed and may be considered 
the same for all practical purposes. Below the Tebo coal bed are in 
a few places one or two thin basin deposits of small lateral extent, as 
well as some pockets of thicker coal at the base of the Pennsylvanian 
that have attracted much more attention than their importance merits. 
Pockets occur in the southern part of the county, some distance from 
the main body of the Coal :Measures. So far as known, the Bevier bed 
is the lowest that is of present commercial hn portance; it rarely lies 
more than 50 feet above the lowest possible coal, that is, above the Mis
sissippian liinestone. 

'I'he structure of Boone county strata is extremely interesting and 
more complicated than is common in other coal fields of the State. 
J n the southern part of the coal field the beds are practically level, but 
on the north and east are greatly affected by an arch termed by Marbut 
the Browns Station anticline. On the southwest side of this anticline 
the strata dip to the southwest at angles varying from 5° to 45°, the 
greater dips being in the central part of the county, along a narrow 
zone extending from two miles south of Rucker to Browns Station 
and thence southeast to Callaway county. Northeast of this zone the 
strata are again horizontal and a few miles farther in the same direc
tion dip to the northeast. The anticline, then, is two to three miles 
wide, and in the territory affected by it the Coal :Measures were raised 
to such a height that they were afterward completely removed by 
erosion, leaving the :Mississippian limestones the ha.ghest stratified rocks 
at Perche Church, Riggs, the Pinnacles, just north of Brown, and else
where. It is useless to search for coal on the Browns Station anticline. 
On Roche Perche creek, south of Rucker, the arch flattens out con
siderably, so that Pennsylvanian strata are not completely removed 
from the divide between that creek and Moniteau. 'l'he effects of the 
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uplift are also eddent on a smaller scale at Blue Bluff and other places 
in Howard county. In the county southeast of Brown, between Shaw 
and l\Iurray, arc a number of narrow arches, the zone of disturbance 
apparently being broader and less simply defined cast of the Wabash 
railroad. Close to the soutlmcst side of the central portion of the 
anticline is a narrow syncline, or trough, in which higher rocks are 
exposed than elsewhere· in the region. Near the northeast corner of 
the county are one or more arches, probably parallel to the Browns 
Station anticline and separated from it by one or more synclines. 

Jn recapitulating the main points of economic importance it may 
be stated that the Bevier coal bed is three to four feet thick under all 
the divides in a strip of country four to five miles wide lying south 
and west of a line drawn from Perche Church southeast through Browns 
Station to Cedar creek. 'l'hc country northeast of the Br.owns Station 
anticline is in greater part drift-covered prairie where there are no 
exposures and where the structure cannot be unraYeled until more 
drill records are aYailable. lt is significant, howeYer, that the coal at 
Younger, the Coou mine, and south of Sturgeon arc in a line lying 
northwest-southeast, parallel to the main arches. Drilling near the 
railroad a few miles northeast of HallsYille or elsewhere along this line 
might bring to light the coal beds shown in the general section. 

Coal mining was begun in Boone county at an early date but 
has never become very important. By far the greater number of mines 
have been and are now small strip-pits, drifts, and slopes that supply 
neighboring farmers. For several years shaft mines north of Columbia 
have been worked to supply that city with fuel. Shipping mines have 
been opened from time to time along the line of the Wabash railroad 
between Columbia and Brown, and have shipped coal to Centralia, 
Columbia, and other points not far distant. None of these mines seems 
to have been prosperous and only one is now in operation. · 

The numbrr of tons of coal originally in the ground is roughly 
estimated in thr following table, in which beds or parts of heels less 
than 14 inches in thickness are disregarded and there are considered 
to be 1,800 tons to the acre-foot. 

Range. Town- Thickn·ss of bods. 
ship. 

11 W. 51 N. Summit(?) 24 inches. B evier (?) 30 inches. 
12 W. 51 N. Bevier 39 inches, Tobo 14 inches in ! of area 
13 W. 51 N. Bevier 41 inches, Tebo 14 inches ...... . .. . 
14 W. 51 N. Summit 20 inches , Bevier 42 inches. Tebo 

14 inches ............................ . 
11 W. 50 N . Devier 32 Inches . . 
12 W. 50 N. Summit 24 Inches in t of area, Bevier ;n 

inches, Tebo 14 inches in i of aroa ..... . . 

Area in 
square 
rnlles. 

10 (?) 
15 (?) 
18 

6 
10 (?) 

6 

Tons or coal. 

51,840,000 
66,210,000 
95,040,000 

43,776,000 
30,720,000 

32,256,000 
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Arca in 
Range. Town- Thickness of beds. square Tons or coal. 

ship. miles. 

13 w. 50 N. Summit 28 ioches ill ~ of area , Bevier 40 
inches. 'l'ebo 14 inches . . ............... . 24 156,672.000 

14 W. 50 N. Bevier 40 inches. Tebo 16 inches ........ . 8 43,008,000 
11 W. 49 N. Devier 30 Inches . . ... . .. .. .. .. . . ........ . 7 20,160,000 
12W. 49 N. Summit 18 inches in { of area, Bevier 33 

Inches. Tebo 18 inches in ! of area ...... . 26 119,808.000 
13 w. 49 N. Summit 18 inches, Devier 30 iriches ....... . 7 32,256.000 
11 w. 48 N. Bevier 30 inches . . ..... .. ...... . .... .. .. . 15 43,200,000 
12 w. 48 N. SummlL 14 inches in t of area, Bevier 32 

inches, Tebo 14 inches .. .... . .. .. ... . . . 20 101,760,000 
Basins and pockets near base of Pennsylva,. 

nian ln many par~ of the county .. . .. . . . . . .. . . .. 10.000,000 

172 846,706,000 

DET.\ILl<:D 1\f.E}-TTJON. 

Ce·nti-alia.-A description of coal found a short distance east and 
north of Centralia is given in the report on Audrain county. Deep 
wells at Centralia itself have failed to penetrate any important coal 
but indicate that the drift clays are at least 150 feet 'deep in places 
and that the top of the .Mississippian lies about 240 feet below the city. 
Six miles southwest of Centralia what appears to be the Bevie1· coal 
bed is mined in a small way by J. W. Simco, on the land of J. J. Coon 
(S. W. 14 Sec. 36, 'l'. 51 N., R. 12 ·w. ). The shaft penetrates: 

I. Soll and drift . ....... . ...... . ........... . 
2. 
3. 

Sandst,one . . . .. . 
Shale, drab ("soapsLone") . 

4. COA I,, with {-inch clay scam (Devier) . . 

Feet. 
12 
5 
8 
3! 

Two limestone beds lie beneath the underclay of this coal, and below 
these, separated from tlwir base by a thin layer of "slaty" shale, is re
ported to be l 4 inches of coal, in another bed, the Tebo. The territory 
occupied in this district by these two beds is not known. It is bound 
on the southwest by the Browns Station anticline and possibly is limited 
in other directions by other arches or by preglacial channels filled 
with drift. Nevertheless it is highly probable that the drill will reveal 
important remnants of the Bevier coal in portions of northeastern 
Boone county. Many years ago a shaft was worked three miles south 
of Sturgeon. A shaft sunk to a depth of 200 feet a short distance west 
of Sturgeon is said to have penetrated no coal, however. 

Rucke1·.-0ne mile west of Rucker, on the west side of Roche 
Perche creek ( S. V-l. 14 Sec. 6, T. 51 N., R. 13 W.), are small drifts 
operated by J. H. White and .A. B. Lewis. 'I'he product is sold locally 
~md hauled to Sturgeon. No powder is used, the coal being undercut 
and wedged down after ribs ha.vc been cut 20 inches deep at the ends 
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of 24-foot rooms. 'l'he bed worked is the Bevier, is 41 inches thick, 
and has au inch of clay about 9 inches from the bottom, a fair roof of 
shale ("soapstone"), and a sump-rock of nodular limestone under one 
foot of fire clay. An 18-inch bed (Tebo) is reported to lie a short 
distance below the Bevier. 

'l'he determination of the territory underlain by the Bevier coal 
in the Rucker district is made difncult by complex structural features 
and poor outcrops. At the mines the coal lies about 20 feet above 
creek level, but rises to the south until l\fississipian limestones are 
exposed 20 or 30 feet above the creek. About a mile south of Perche 
Church (N. E . 14 Sec. 30, 'r. 51 N., R. 13 W.) the Bevier may be seen 
dipping steeply to the southwest, and rocks occupying a higher horizon 
outcrop about one mile northwest of the church in the next valley west 
of Roche Perche. It is evident that the a.xis of the Browns Station 
anticline lies between Rucker and Perche Church, trending northwest
southeast, and that coal is absent in the narrow strip affected by that 
arch. Whether coal exists in the territory between Rucker and Sturgeon 
can be shown only by the dril l. The Bevier coal is known to underlie 
the divide a short distance north of Rucker, but that it is absent or 
too near the su'J:faee to be of value under the village itself is shown by 
the following outcrop of lower strata measured in the road leading 
west to the bridge over Roche Pcrche creek : 

1. Drift. . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . .. .. . . .. .... . 
2. Limes~one. light gray, nodulM (Bevier sump-rocl{) .. . •. ............. . . 
3 . Shale, light drab . . . . . . . . . . . .. . .. . .. . .... . . .. . . . 
4. Limestone... . . . . . . . . . . . . . . . . .. .. . . . . .... . . .. . 
5. Sha.le.......... .. . . . . .. . .. .... .. .. .. . . . .. . . . . . . .. .. ... . 
G. Limestone, ligh~ gro.y. in one bed .. .. . . ... . ..... . .. .. ..... . ... . .... . 
7. Shale, light dral), sandy, small limes~ne concretions a feet rrom base .. . 
8. COAL (Tebo). . . . . . . . . . . . . . . . . . . . . . . .. . ..... . ... . 
9. Clo.y....... . .. .. .. .. .. .. .. .. . . . . .. . . . . . . . . . . . . . . . . .. . ... . 

To Roche Porche Cl'eel{ . . . . . . . . . . . . .. . ... . .... . 

'f,'eet. Inches. 

1 
1 

1 

17 
1 
8 

10 

8 
8 
7 
6 

10 
4 
2 

Har1•isburg.-'rhe Bevier and Tebo beds underlie the divide on 
wh:i.ch H arrisburg stands, at least as far south as that village, and have 
attracted considerable attention recently because of the proposed con
struction of rail communication with the district and the leasing of a 
large area of coal land by outside capitalists. On the west side of the 
divide, in Howard county, the Summit bed and higher r ocks are also 
present; but near Harrisburg these beds have been removed by pre
glacial erosion and replaced by thick drift deposits. No coal crops 
out south of Harrisburg, and probably only remnants of coat beds exist 
between the drift and the l\fississippian. South of Woodlandville and 
up the valley of Callahan and Roche Perch creeks to within three miles 
of Harrisburg, l\Iississippian limestone outcrops. 

The Bevier coal bed is about 40 inches thick at Harrisburg and 
has a two-inch clay parting about 10 inches from the bottom. The r oot 
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is a firm one of "slaty" shale that would probably accommodate itself to 
the longwall method of mining. 'l'he coal is of good quality and con
tains only a moderate amount of sulphur in the form of lenses of iron 
pyrites. At present it is mined only in strip pits in small valleys one 
to two miles east of H arrisburg, where 5 to 15 feet of shale and drift 
are removed from above it. In September, 1910, four pits were in 
operation: R. Beasley (S. W . ~'4 N. E. 14 Sec. 12, T. 50 N., R. 14 W. ) , 
F . J. Carey (N. W. l4 S. E. % Sec. 12), M:rs. McKenzie (S. E. % 
S. W. % Sec. 7, 'l'. 50 N., R. 13 W.), and S. S. Price (N. W. 14 N. E. 14 
Sec. 18) . Three miles northwest of H arrisburg (S. E. % Sec. 6, T. 
50 N., R. 13 W. ) are old strip pings in which the Bevier is reported 
to be 3% feet thick; it is overlain with 35 feet of light blue shale and 
thin-bedded sandstone. 

'l'he 'l'ebo coal bed is 18 inches thick and outcrops with higher 
rocks in the bed of the small branch just below the Carey stripping: 

Feet. Inclles. 
1. Bevier coal. . ........•... . .......... . ........ . . . .......... .••.. . . 
2. Clay . .... . ..... . .... . ... . ... . .......... . ..... ... .. . ... . ... . ... . . 1 6 
3. Limestone ..... . ..... . . . ... . .. . .... . .... ... • ....... . .. ........... 2 6 
4. Shale, very calcareous . .. .....•................ . ...........••..... 3 
5. Limestone ..... . ....... . ... . .. .. .. . ... . ....... . ....... . ... . ... . . . 1 
6. Shale, dark drab .. .. .. . . . . ......... . ... . .. . ... . ... . ............ . . 1 2 
7. Limestone, compact ... ... . .. .. .. . ... . .. .. .. . .. .. ... .. . .. ........ . 3 
8. Shale, drab at top, black and "slaty" M bot tom .. . .. .... . ......... . . 6 
9. Limestone. compact ..... . .. . ....................... ..... ... . . .. . . 1 6 

10. S hale, bluish black. " slaty•• . ... . ....... . ... . ...... . ... . ... . ....... . 3 
11. COAL (Tebo) . .. ........... .... .. .. .. . . .. ... .. . . ... ... .... . .... . 1 6 

B1dler.-On the east side of Lick creek above Butler several small 
strip-pits are intermittently operated for local use. J. W. Stone (S. E. 
14 S. E . 14 Sec. 8, T. 50 N., R. 13 W. ) excavates the Summit coal bed, 
here only 10 feet above creek level, 2 to 3 feet thick, and overlaid by 
21h feet of black" slaty" shale above which is a 42-inch, compact, massive 
limestone that rings under the hammer ("bell rock"). Near the M. 
A. Sims pit (S. E. 14 N. E. 14 Sec. 8 ) the Bevier coal lies at the level 
of Lick creek and rises toward the northeast; the bed measures as 
follows: 

1. Shale, sandy . ..... .. . .. . .... . .. . .......... . ... . .... .. ............ . 
2. Shale, gray, tough . . . . . ...... .. .••.. .. ... . .. .. ... .. ... . . . ... .. .. . . . 

3. { g~~.L, 
3

~ :~~~es} (Bevier) ... . .. ... . . ... . . . . . . . ........ .. .. . ... . .. . 
COAL. 6 Inches 

4. Clay .... .. .. .... . .. .. . . . . ... . ..... . ... . . . ........•.......••. . ... . 
5. Limestone ... . . .. ... . . . . ..... ... . . . . .. . ...........•... . ... . ... . .. . 

Feet. Inclles. 
3 + 
2 6 

3 1 

2 

The R. S. Sims strip-pit (S. E . % S. E . % Sec. 5, T. 50 N., R. 
, 13 W.) is in the Bevier bed, which is here four feet thick because of 

an increase in the thickness of the upper bench. The coal at the S. C. 
Alspaw slope (S. W. 14 N. W. 14 Sec. 4) is said to be the same as at 

G-7 • 
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the R. S. Sims pit. Less than t\\"o miles farther up Lick creek (Sec. 
28, T. 51 N .. R. 1:3 W.) the 1\Iississippian series outcrops high on the 
divides and dips as much as 20° to the southwest in places, showing tlwt 
the southwest limb of the Bro\\"ns Station anticline traverses this terri
tory. As already stated, 110 coal is present on this arch, which is here 
at least two miles ,ride from northeast to southwest. At Riggs, also, 
the 1\lississipian is high up in the hills but lies nearly horizontal. 

Dl'ipping .Sprin_g.-Nol'ih and south of Dripping Spring strip-pits 
are occasionally opeucd, chiefly in the Summit heel, "·hich in places 
attains a thickness of 30 inches. CJ p Silver fork a clip to the northeast 
earries the Summit to lower lcYels as far as the Thomas Coates land 
(S. E. lfi S. ·w. 11~ Sec. 1-t, T. G"O N., R. 13 W.), where it is only 15 
feet ahove tl1c bed of the fork. Farther north the dip reverses sharply, so 
that within little more than a mile of this place Mississippian limestones 
crop out high in the hills and no Coal ?.Ieasnres can he seen. At "The 
Pinnatlcs", a well-known landmark on Silver fork (Ser. 12, 'I'. 50 N., 
H,. 13 W.). hluffs of Jlississippian limestone stand nearly a hundred feet 
high, and this is the only formation observed to . outcrop in the valley 
from Sec. 14, T. 50 N., R. 1:~ W .. to Sec. 3l T. 51 N., R. 12 W., the 
interval in which tlw .fork euts across the Browns Station anticline. 

On the Coates land, rnrntionrd ahove, a drift is operated in the 
coal bed shown iu the .following mcasuremrnts: 

Feet. Inches. 
1. Limestone ("ChaeLetes"'?).. . . . . . . . . . . ..... .. . ...... . . . 3+ 
2. Concealocl, probably shale. . .......... ..... .. ...... . 30 
a. Limestone. bluish gray, compact, rings under hammer ............. . 3 (; 

4. Shale, drab. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . ... . ... . . 1 
5. Share, bl\lish blacl,, "slaty," an oxceUcnL mine roof .... ............... . 2 6 
6. COAL (Sllmmit)... . . . . . . . . . . ............... . 2 

7. Clay ....................... . ... . ··· · ···· · · · · · · · · · · · 1 6 
8. Limestone, ro\lgh on upper surface . . 1 + 

The Bevier hed, wl1ich is hetween three and .fonr feet thick. WRS 

formerly mined near here hy small shafts and slopes. A short distance 
suuth of the Uosset mine an ol<l channel, DO\r filled \\"ith sandstone, 
c11t out the coal in a narrow strip of land. 

JTinlf>n.- One-half mile south of Hinton the entire section from 
the Summit. cap-rock to the Tebo horizon is exposed in the road arnl a 
small draw. The full thiclrness or the Summit and BcYicr coal beds 
could not be seen; the Tebo is only eight inches thick. 'fhe interval 
bet\\"een the Summit and Bevier is considerably less than in most of 
the county; that between the Bevier and Tebo is occupied by a suc
cession of strata Yery similar to that near the Carey pit at Harrisburg. 
The rocks dip steeply toward Rocky branch. 'fwo miles north of 
Hinton the Summit coal bed, here 28 inches thick and separated from 
its cap-l'ock hy three feet of black laminated shale, is stripped on the 
land of C. Gooding (S. W. % N. W. 14 Sec. 36, T. 50 N., R. ]3 W.). 
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At the pit it is . near the top of the divide, but dips steeply down a 
small draw towards Rocky branch. 

Brnw'.n.-Two shipping mines were operated in former years at 
Browns Station, but irregularity in the thickness of the coal and faults 
("slips"), one of which had a downthrow of 9 feet to the southwest, 
caused their abandonment. 'l'he Bevier coal seam lies at an exceptionally 
low level at Brown because of the presence of the trough or syncline men
tioned as lying close to the Browns Station anticline. A short distan ce 
north of the village the )lississippian rises to a higher level than that 
of the Revie1· coal at the station, as was discovered when a shaft sunk 
by 1\Tr. Price reached the heavy limestone without penetrating any 
coal beds whatever. Following is a r ecord of a shaft sunk in 1903 
ahout one-half mile south of Brown, furnished by J. J. H ubbard : 

Thickness. Depth. 
Feet. Feet. 

Drift clay, sand, and gravel .... . . . . ..... . .. . ... . .. .. ...... .. . . . . .. . 100 100 
Shale, red and white, clayey . ... . . .. .. .. . .. . ... .. . .... ........ • .. . . 10 110 
Limestone. blue. . . . . . . . . . . . . . . . . . . . ..... . . .. . 3 113 
Sllalc, "slaty" . . . . . . . . . . . . . • .. . . .. . .. .. .. .. . .. . . . ..... ... . . ... 1 114 
COAL (Summit) ..... ... . .. .. . .. . .. .. ..... ... . .. . ... . . .. ... . .... . 2 116 
Clay. .. . . ..... .... .. ..... • ..... . . 4 t 120+ 
Limestone . . . .. . ... . . . . ...... •. ..... . ... . .. . . .. .. .. . ... .. . 2t 123 
Olay, s hale, and "boulders" ... .. . .. .. .. . .. . . . . . .. . ... . . . .. . . . ..... . 4t 127! 
Shale. hare! . . . . . . . . . . . . . . . . . . . . . . . .. . .. . . . . . .. . . .. . . ... . . .. .. . 6t 134 
Sandstone .... ...... . .. . . ... ... . .. . ... . .. . ...... . ... . . . . •. .. . . . . . 8 142 
Shale ("hard soapstone") .. . .. . . .. . . . .. ... •. .. . . .. , . .... .. • . .. . .. . . 10 152 
COAL (Bevier), exceptionall y thick . . ... . .. .. .. .. .. ...... .. .. . ... .. . 4 156 

About a mile west of B!'owns Station (~ . E . % N. E. 14 Sec. 8, 
'l'. 49 N., R. 12 W.) is a shaft 30 feet deep operated for local trade 
by I. R. Davis. Horse power is used to hoist coal from the Bevier 
hed, which is 33 inches thick and has the usual one-inch clay band four 
inches from the bottom. The .Macon Uity coal bed lies 40 feet above 
the Bevier and is 18 to 2-.l: inches thick. Three-fourths mile from the 
Davis shaft is the short slope of J. W. Gaither (S. W . 1;.1 S. E. 1,4 
Sec. 8 ) to Revier coal 36 inches thick. J n both mines the roof is a 
clay shale of fair strength; "clay slips" arc moderately common. 

A new shaft, 35 feet deep, has been sunk two miles north of Davis 
by A. l\IcOee (N. E. 1,4 S. W. 1;1 Sec. 32, 'r. 50 N., R. 12 W.). Herc 
the Bevier coal bed is only 30 inches thick, in addition to the usual clay 
parting, but at the old shaft 11h miles northwest (S. E . 1;.1 Sec. 19) 
it is said to be 42 inches. The Summit coal bed, from 18 to 30 inches in 
thickness, has been stripped in several places in small ravines between 
:i\CcGce 's mine and Rocky creek, and the "Chaetetes limestone" outcrops 
32 feet ahove it in places. rl'hcse outcrops arc in the trough mentioned 
as passing under Brown. One-fourth mile cast of McGee's, near the 
cemetery, l\Tississippian appears in the creek bottom, dipping 30° south
west, and in a short distance both north and east rises to nearly the 
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tops of the hills, showing that the Browns Station anticline passes 
through this district. 

'l'hrce miles east 0£ Brown are two small drifts, the Frank Neigh
nabcr (N. E. % S. W. 1/t Sec. 12, 'I'. 49 N., R. 12 W.) and the Thomas 
Brink (S. 1W. % N. E. % Sec 12), in small valleys tributary to 
Hinkson creek. The coal bed worked by them, the Bevier, is 30 inches 
thick, includes a quarter-inch clay seam, and lies at least 40 feet above 
creek level because of its position well up on the limb 0£ an ~nticline. 
'l'he bed shows few faults or clay seams and only a moderate amount 
of ''sulphur.'' The Bevier has the same thickness at the small strip
pit and drift on the land of J. Y. McLean (S. W. % N. E. 1,4 Sec. 13, 
T. 49 N., R. 12 W.). Under the coal are 14 feet of thin limestone and 
shale beds, below which are five feet of bluish white :fire clay, which 
lies at the level of a branch of Ilinkson creek; the Tebo coal appears 
to be represented only by carbonaceous shale. A short distance down 
stream the :Mississippian outcrops. 

Switzler.-The Columbia Coal Co. operates a shipping mine at 
Switzler on the Wabash railroad. Steam power is used to hoist coal 
J 32 feet from the Bevier bed, which is 37 inches thick, exclusive 0£ a 
clay parting one inch thick. Both the longwall and room and pillar 
methods of mining have been tried with varying success, as the roof is 
a "soapstone" shale of only fair strength, and "clay slips" averaging 
two inches in width are somewhat numerous. A:bout eight inches 
0£ shale comes down with the coal and three feet falls in the road
ways before the I"Oof stands fi.rmly. There are said to be about 
90 feet of drift in the shaft, the Summit coal remaining only in isolated 
patches beneath the divide traversed by the railway. 

About three miles west of Switzler, near the Columbia gravel road, 
are three mines that supply Columbia with considerable coal, the 
product being liauled four miles in wagons. At the Davis and Watson 
No. 1 (N. W. 1/t N. W. 14 Sec. 19, T. 49 N., R. 12 W .) is a shaft 110 
feet deep, at the W. R. Prather (N. E. ll-i. S. E . 14 Sec. 24, T. 49 N., 
R. 13 W.) a shaft 55 feet deep, and at the Hubbard and Coates 
(N. E . 1;.'1 Sec. 24) a slope entering nine feet above the coal. All three 
mines employ horse-power for raising the product to the surface, and 
the room and pillar system of. mining, shooting off the solid . The 
roof is of "soapstone" shale of fair strength and the snmp-rock affords 
a firm bed for the tracks. There is little "draw shale," but a few 
"clay slips" are present. At the Davis and Watson one fault with a 
downthrow of 6 feet to the southwest was noted. The thickness of the 
bed worked, the Bevier, is variable, being 37 inches at the Davis and 
Watson, and only 24 at the slope mine. .Lit the Davis and Watson the 
Summit coal. is reported to be 18 inches thick, bnt to be cut out in 
places by preglacial channels that in the south workings reach down 
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almost to the Bevier horizon. At the Hubbard and Coates mine the 
following are exposed : 

Feet. Inches. 
I. Limestone, light gray, thin-bedcled ("Chaetetes Limestone") .......... . 1+ 
2. Concealed, probably shale ................ .. . ...... .. ........ . .... . 2 ,5 
3. Limestone, light gray ancl dark blue, compact, about ..... • ..... . . .... 1 3 
4. Shale, black, "slaty" ........ .. .. . .................... .... .•. . .... 1 
5. COAL (Summit) .................. ..... ....... .. ..... .. .. .. ... .. . l 
6. Clay ....................................................... . ... . 4 
7. Limestone, lighi gi·ay, ver y nodular. . . . . . . . . . . . . ... . ......... ... . 2 

40 

2 1 

8. Shale, upper half sandy, with 2 feet of st\ndstone in center . .. • .... . .. 

9. {g~t~· 1
~ ::~:es}(l3evier) ................ .. ..... , . · · . · · · , · · · · · · · · 

COAL, 6 inches 
10. Clay........................... . . . .. . . .............. . ...... . 8 
11, Interval containing limestone a.nd shale...... . . ... . .. . ... . . . ...... . 15 
12. COAL (Tebo}, reported . .......... . ................... . ....... . .. . 1 

Persinger.-An abandoned mine at Persinger, south of Switzler, 
reached the Bevier seam at 69 feet. Developments in this neighborhood 
showed that the coal has been removed in places by preglacial erosion 
and replaced with drift. 

West of Persinger the Bevier coal bed lies at the level of Hinkson 
creek, where it is mined in a small slope by J. R. Davis (S. W. 1,4 Sec. 
27, 'l'. 49 N., R. 12 W.). Above this point, on both main branches of 
Hinkson creek, the strata rise rapidly and lVIississipian outcrops less 
than a mile north and shows above creek level for several miles up 
stream. Near the Davis mine nearly the complete Pennsylvanian 
section of the county is exposed as follows: 

Feet. Inches. 
1. Limestone, brownish gray, irregularly bedded, ("Chaetetes") .. .. .. ... . a 4 
2. Concoa.Jcd, probably shale ................ . ..................... . . 30 
3. Limestone, light gray, corn pact. . . . . . . . . . . . . . . . . . . . . ..... . .. . 1 3 
4. Shale, clay, ancl 10 inches coal (Summit) ..... ................ . ..... • 6 
5. Limestone...... . ... . ................. . .. .. . ..... .. .. ..... . 10 
6. Shale. with some sandstone... . . . . . . . . . . . . . . . . . .. . . . .. ... . 45 
7. COAL, one-half Inch pyritiforous clay in center (Ilevier) ... •.. .. .... . . 2 5 
8. Clay, drab. . . . . . . . . . . . . . . . . . . . . . . . . . ..... . ..... . ...... . .. . 1 
9. Limestone, light gray, weathers unevenly ..... .. ...... . 3 a 

10. Clay, white ..... .. . . ..................... . .... ... . .. .. ... . . .. ... . l 
11. Limestone, light gray, in one bed....... .. .. ... . . . .. . . . .......... . 10 
12. Shale, with limestone nodules.. . . . . . .......... . .. . . .. . 1 
13. Limestone, light gray, irregLtlitrly bedded .... . ...... ... .... .. ..... .. . 2 10 
14. Shale, black. "slaty." wni\ limestone lenses ... . ..................... . 2 
15. Limestone, light gray ............... . ... . ....... . 1 2 

Columbia.- From the J. R. Davis drift down Ilinkson creek for 
several miles the Bevier coal bed remains near water level; then rises 
to the southwest so that east o.f Columbia J\Iississippian appears in the 
bottom of the valley. Three miles northeast of Columbia is the J. R. 
Daly drift, in a small ravine on the east side of Hinkson creek, about 
45 feet above water level. The Bevier coal bed, here 36 inches thick, 
is undercut two feet and ribs cut 2Yz feet before it is shot. The 
product is hauled to Columbia. 'l'he Tebo is 10 feet lower tl1an the 
Bevier, is 18 inches thick, and has a roof of black "slaty" shale. About 
one-half mile northeast of. the Daly drift is the Davis and Watson 
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No. 2, where coal from the Bevier bed is hoisted by a horse-whim. 
Coal is shot off the solid and a considerable output hauled to Columbia 
for sale. There are a number of "clay slips" and the usual &mount 
of ''sulphur.'' The succession of strata above the Bevier is revealed by 
the following measurements made in a new shaft at this mine : 

I. Soil and drift ... . . . . . .... . ... . . 
2. Limestone. "beJI rock". . . . . . . ..... .. .... . . .. . . . . . 
3. Clay, white . . ... . . .. ... . ..... . .. . . ... . ............. . ... . 
4. Shale. bluish black. "sla.ty" . ........ . . .. .. .. .. .. .. . . 
5 . COAL (Summi t) . . ..... . .. . . ....... ... . .. .. .. . . ..... •.... . ...... 
6. Clay............. . .. .. ... . .. .. . .. ....... . 
7. Limestone. compact. very hard . . . . . . .. . . .. .. .. . .. . 
8. S hale, black, "slaty" (horizon of .Mulky coal) ... .... . . ... . ... . 
9. Clay.. . ....... . . .. . ... . ... . ... . 

10. Shale. b lue . ...... . 
l l. Sandst-One ... . .. . ...... . 
12. Shale, blue, hard at base .. . . 

{

COAL, ;H inches) 
13. Clay, 2 " }(Bevier). 

COAL, 3 " J 
14. Clay, hard . .... . . ..... . .... •. . . ... . ... 
15. Shale, calcareous ........... . 

Depth of shaft ........ . 

Feet. I nchrs. 
13 

2 8 
2 -1 
1 
1 l 
4 
1 10 

5 
rn 
8 
5 10 

3 3 

1 
2 

68 

On the divide on the west side of Hinkson creek, Coal l\leasurcs 
cap the hills as .far south as Columbia, but south of the mines already 
described wo1·kable coal beds exist only in patches between drift filled 
channels. South of the Daly drift the Bevier coal rises until it is 
near the top of the hills, but it outcrops along the upper courses of 
Hominy and Grindstone creeks. The succession of strata. in this terri
tory is shown in the following generc1li:1.ed section : 

1. Limestone. light blue, compact ("Chaetetes limestone") .. . .. ... .. . .. . 
2 . Concealed, probably shale . ... . .. . .... . 
3 . Limestone, compact, "bell rock" . ..... . .. . .. .. .. .. ... . 
4. Shale . . ......... . 
5. COAL (Summit) .... . 
6. Clay t\llcl limest,one . . . . ... . . 
7. Shale, sandy n.nd clayey, wi th lenses of sandstone. 
8. COAL (Bevier)...... .. ... . .......... . 
9. Clay, with concre tions ....... . 

10. L imestone, dark blue. weathel's uluish buff .. 
1 1. Shale, dark below, light ahove ... . .. . . .. .. . .. .. .. . . 
12. COAL (Tebo) .. . .. . 
13. Shale .. . 
14. L imestone, dark blue. weathers unevenly.. . .. .. .. .. . .. .. .. .. . ... . . 
15. Shale.. .. .... .. . . . . . . . . . . . . . . . .. .. .. . . .. . ...... . 
16. 
17. 
18. 
) 9. 

Vmestone, dark blue to buff, in one hiyer . .. . ... . . . 
Shale, dark, contains numerous small concretions .. ... . . . .. .. . .. .. . . 
COAL.. .......... . . . . .. .... .... . 
l,' l!·e clay, whi te, thickness very varia ble. average ..... 

20. Mississippian limes lone ...... .. . 

Feet. 
I t 
0 
2f 
3 
1 to lt 
2 

25 to 40 
2t to 3 i 
2 to 5 
q to 3 
It 

to n 
5 
2~ 
2 to 8 
2 
2t 
• 6 

20 

On Hominy branch, three miles east of Columbia, arc several 
abandoned drifts in the Bevier bed and one that is being reopened 
by W. H . Atkins on the land of F . Dawson (N. E . 11., N. E . 1/.i_ Sec. 9, 
T. 48 N., R. 12 "\¥.) . 'l'hc Bevier is only a few feet a hove creek level 
mid is three feet thick. 'l'he Summit and Tebo are reported to be 

• 
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14 inches each in thickness. Coal is also taken from a strip-pit on the 
land of P. 1\I. Thompson, on the south branch of Grindstone creek west 
of: llarg (N. B. % N. E. ~ Sec. 22, '£. 48 N., R. 12 W.), where the 
Bevier is 30 inches thick. 'l'hc same bed has been mined in a small 
way in many other places in the rough country cast of Columbia and 
also at Stephens Store and Younger, as described in the report on 
Callaway county. 

'l'he prairie country south of the Columbia-Fulton gravel road 
contaim; ,·ery few outcrops of Pennsylvanian rocks, as it is covered 
with a mantle of loess and drift that conceals all the stratified rocks 
except Mississippian limestone and Hint that is uncovered in the bot
toms of the principal water courses. It is probable that the lowest 
Coal i\feasures occur in patches as far sonth as the northeast corner of 
'l'. 46 N., R. 12 \\' .. a few miles no1i:heast of Asl1land, but that little 
worlrnhle coal exists in that area. 

BUCHANAN COUNTY.,::, 

ln Bueharnm county no coal has been mined except a small amount 
taken for local use from surface beds in the southwest corner of the 
county. 'T'he surface formation in by far the greater part of the county 
is the Douglas, which is nearly BOO feet thick and consists chiefly of 
shale and sandstone. At its top is the conspicuous limestone known 
1-lS the Oread, which is a useful hori;1,on marker. In the southwest 
quarter of the county and northeast of St. J oscph, the Shawnee forma
tion overlies the Douglas but is not sharply differentiated from it in 
character. Along Platte river below Agency and on Castiles creek 
tbe limcstonP beds at tlH~ top of the Lansing formation outcrop. 

At Atchison and other places in Kansas there are a few coal heds 
in the Douglas forrnation and it small amount of coal has been taken 
from them at a 1)rofit. ln Buchanan county, however, the known sur
face beds contain only a foot or less of coal. and arc in most places 
rendered unfit for 11se by partings of clay and shah•. Broadhead cites 
a boring at St. Joseph which went to the depth of 402 foct and pcnc
t1·ated 4 coal beds. the lowest and thickest of which was 30 inches thick. 
Tt is probable, however, that this includes some bituminous sl1ale. 'l'he 
highest l1ori;1,ons at which coal of real value likely to be found lie below 
the bottom of this drilling, in the Des 1\f oines · group. 'Phat there is 
conside1·ablc deep-lying coal is sliown in the following drilling made 
at Saxton to the bottom of the Coal 1\f easures : 

*The geology of Buchanan county is doscril>cd by G. C. B roadhcttcl: Rcpt. ':\ro. Geo!. 
Survey l'or 1872, pt. 2, pp. 92-93, 121- 121, 3 ,14-358. Brief mention or coal is made by Arthur 
Winslow: P1·elim. report on coal, Mo. Geo!. Survey, 1891. pp. 102-103. The topography 
or the southwe.% corner is shown on t ho Atchison shel't of tho U. S. Geo!. Surver. 

• 
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SAXTON DEEP DRILLING. 

Thickness. 
Feet. Inches. 

Drift clay, sand, and gravel.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 29 

)11SSOU 8I OROUP.t 
Douglas shale--

Shale, blue...... ... ........ .......... .. . ...... .... 1 
Lansing forma.tion-

Llmestone a.nd blue shale........................... 126 
Kansas City limestone--

Limestone and shale, with exceptionally thick limestone 
beds In lower part.. . . . . . . . . . . . . . . . . . . . . . . . . . . . 165 

DES MOINES CROUP. 
Pleasanton sha.le-

Shale, black .. .. .. .. ........ . . ............ . ..... .. . 
COAL .............. .. . . . .. . . .. .... .. ....... .... . . 
Shale, sandy ... ...... . ...... . .................... . 
Shale, blue ....... ..... . ..... . .............. • ...... 
Shale, sandy .... ........... .. . . . ... .• ...... . ...... 
Shale, blue ... . .. .. .. . ....... . ...... . .. ..... .. .... . 
Limestone ............ . . .. . .. . ....... . ...... . .. .. . 
Shale, blue ................... . ...... . •... ... .... . . 

Henrietta formation-
Limestone (Pawnee) .................... . .. . ... . •.. 
Shale, sandy ........................... .. ........ . 
Limestone .............................. . . ...... . . 
Shale, sandy ............ ....... .. .. ....... . ... ... . 
Shale, blue . .... ....... ... . . ...... ........•. ...... . 
Sha.lo, calcareous .... • ..... . .. ..... .... ... . .. ..... . 
Limestone ......... . • ........ .' ............. . ..... . 
Shale, black ................................ • ...... 
Limestone ........... . ............. .• ............. 
Sandstone . ..... .. ........ ........... . .......... . . 
Shale, black ...................................... . 
Shale, blue, sandy at top .......•...... . ........... . 
Shale, black ................... . .............. . ... . 
Shale, blue ...................... . ................ . 
COAL ........... ..................... . . . ........ . 
Shale, blue ............... . ....................... . 
Limestone ................ . ... .... .... .......... . . 
Shale, blue ....................... .• .. . ....... .... . 
Limestone ... .. .. .. .. . .. .. ......... ....... • . ...... 
Shale, mixed with limestone .......... • .............. 
Limestone ................................ , ...... . 

Cherokee shalo-
Shale. With layers of sandstone .. ..... • .............. 
Shale, blue .................................. .. ... . 
Sandstone ............... .. . . .. ............. . .... . 
Olay ................. . .......................... . 
Sandstone ..... . . .. .. . . ...................... . ... . 
Shale, sandy ... . ....... . . ............. . .......... . 
Shale, blue .................................... . .. . 
Sandstone ...... . .............................. • .. 
Shale, blue ...... . ...... . ....... • ..... ....... ...... 
Sandstone .... . . .•. .. .. ....... .. . ... ... • .. ..... . .. 
Sil ale; blue ...................... . .............. .• . 
Cap-rock ...................... , ........ ........ .. . 
COAL (Bedford) ................. . ......... ..... . . 
Saud.stone ........ . ....... . .. . . .......... . ....... . 
Shale, blue ...................... • .................. 
COAL (Bevier) .................... • ............... 
Shale, blue ....................................... . 

40 
53 
13 
11 

l 
8 

3 
6 
2 
3 

12 
8 
2 
3 
l 
6 

11 
2 
1 

8 
7 
9 
3 
5 
4 

3 
2 
5 
4 
3 

13 
9 
3 
6 
2 

10 
l 
1 

11 
17 
1 
3 

1 
11 

1 
1 

6 
6 

5 
7 

6 

6 

8 
4 

9 
3 

Depth. 
Feet. Inches. 

29 

30 

150 

321 

322 
322 
363 
416 
429 
440 
441 
449 

452 
458 
460 
463 
475 
483 
485 
488 
489 
495 
600 
509 
510 
510 
511 
519 
520 
535 
538 
543 
547 

550 
553 
558 
562 
565 
578 
587 
590 
596 
598 
614 
615 
616 
628 
645 
646 
650 

1 

12 

2 

6 
6 

5 

6 

6 

8 

9 

t A detal!ed description of the Missouri group portion of this drilling, with correlations. 
will be included In a publication now in prepara.tlOll, 
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SAXTON DEEP DRILLING- Continued. 

Cherokee shalo-Continued. 
Limestone ............ ... .... ... .... ..... ...... .. . 
Shale, bh1e ..... . .. . .. . . ...... . ............. . .. . .. . 
Shale, sandy ... . . ................ . .. . . . ..... . . . 
Shale, blue ..... .. ...... . ......................... . 
Sandstone ...... . . ..... . ... . .......... • ...... .... . 
Shale, sandy ... ..... .. .. .. . ... ................•... 
Shale, b lack . ... ..•.. ... ... . . .......... . . .. . ... . .. . 
Shale, sandy ... ...................... . . ... . 
Shale. black . .... . ...... ... ... ... .... ...... . 
COAL ('rebo) ... .•... .. ...... . ..... 
Shale. blue . .... .. ..... .. .. . ... . . .. . 
Shale, sandy ... ... ... ..... .... ... .. .. .. ......... . . 
Shale. b lack . ... ....... . ... . . .. .... .. .. .. . ... ..... . 
COAL ..... .. ...... .... . . .. ... . .• ...... . . .. . . .. . .. 
Shale, clay . . . .. . ... . .................... ... .. .... . 
Sha.le, black .......... . . .. ... . .. .. . ............... . 
COAL........ .. ...... . ... . ....... . .. . ....... • . 
Shale, blue......... . ..... .. . ... .... .... . ....... . 
Shale, simdy .. . .. ...... .. ........... .... .•. ..... . . 
COAL, "slaty" ... ... ...... .... .. .. . .. .. .. . .. .. ... . 
Shale, sandy. . . . . . . . . . . . . . . . . . . . . .. .. .. . 
Shale, blue .. . ... ... .. . . ... ..... .. ............. .. . . 
Sandstone .... ......... ... ..... ... . .............. . 
Shale, blue ......... . ....... . 
Sandstone ...... ............ . ...... . ....... .. .... . 
Shale, blue . .. . .... .......... . ............. . . .. . .. . 
Sandstone .. . . ....................... . . 
Shale. blue.. . .. ... ..... . ..... .. . .. .. ...... .. . . 
Sandstone .... . .... ....... . .. . .... . . . . 
Conglomerate. . . . . . . . . . . . . . . . . . . . .. . . ......... . 
Shale, sandy ......... . ...... . ...... . .... ... . .. .. . . 
Shale, blue .. ... .. .. ............... . .. .. .. . ... .... . 
Sandstone. . ...... .. .... ... . .. ..... .. ... ..... . . . 
Shale, sandy .. . .......... . .. . . ..... . ......... . 
Sandstone . ... ............. ... .... ... ..... .. ..... . 
COAL . . ............ . ...... . .. . ... • ............... 
Shale, blue.... . .. . . .. . ...... . .. . .. .. .. . 
COAL ..... .. .. .. ... ................ .. .. . ... ..... • 
Shale, sandy . . ...... . ..... . .. .. . ...... . .. .. .. .. .. . 
Shale, blue . ... . . .. ... . .. . 
COAl,..... . . .. ..... .. ... .... .. ..... .. ....... .. . 
Sandstone .. . . . ..... . ...... . ... . ..... ......... . 
Shale, blue . .... .. ... .... ....... . .. . ... . .. . .. . .... . 
Limestone .......... . ...... .. ............. . .. .. .. . 
Shale, blue . ... .. .... .. ... . .•. . ... . .. ..... .... . .. .• 
Sandstone..... .. ............... . ...... . .... . 
Shale, blue .......... .... ... ... ........... . ..... . · · 
Shale, sandy .. . . . .. . ... .... . . . .... . ....... . .. . 
COAL .................... . ...... . ...... . • . ... 
Sandstone .......... . ...... .. ..... . ....... . ... . .. . 
Shale. sandy .. ..... .... ....• . . .. . .. . . .... ... . .. . .• 
Sandstone ..... ............ ... .. .. ......... .. ... . . 
Shale, sandy. . . . . . . . . . . . . . .... ... ... . . 
Shale, blue .... .. .... ..•.............. . ............ 
Sandstone ... . . ... ..... . .. .. .. .. .. . ... . .. .. ... . . . . 
Shale. blue . . .... .. . . .. . ...... . .. .. . .. . ... . 
Sandstone .... . .. .................. .. . ....... ... . . 

Mississippian series-
Limestone .. ... ... . ....................... . 

Thickness. 
Feet. Inches. 

3 
4 
8 
2 
8 
5 
3 
3 
2 4 
1 5 
2 3 

18 
$ 6 
1 6 

14 
8 9 
1 6 
a 9 
9 

3 
9 9 
2 

11 
4 
2 

80 
1 
3 

12 
.,; 

17 
5 
9 
1 
9 

6 
20 6 

7 
6 5 
4 4 
1 4 
3 4 
7 
3 
7 
2 
6 
3 

10 
3 2 
1 
5 

10 
24 
4 
1 

26 

39 

105 

Depth. 
Feet. Inches. 

653 
657 
665 
667 
675 
680 
683 
686 
688 4 
689 9 
692 
710 
718 6 
720 
734 
742 9 
744 3 
748 
757 
757 3 
767 
769 
780 
784 
786 
866 
867 
870 
882 
887 
904 
909 
918 
919 
928 
928 6 
949 
949 7 
956 
960 4 
961 8 
965 
972 
975 
982 
984 
990 
993 
993 10 
997 
998 

1,003 
1,022 
1,046 
1,050 
1,051 
1,077 

l, 116 

The thickest coal bed (Bevier) in this drilling measures only 21 
inches, but it is the same bed that is extensively mined at Leavenworth 
and is apparently in much the same condition. It is very persistent, 
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underlying much territory, probably all of Buchanan c:ounty. Jt was 
found also in the deep drilling at Forest City, in Holt county, where 
it is 15 inches thick, and at Stewartsville, in Ul inton county, where it 
is 23 inches thick. Below the 'rebo coal the coal beds are less persistent, 
though possibly in places thicker than the Bevier. 

The horizons of the coal beds in the Saxton drilling are nearest 
the surface in the eastern part of the county, especially in the derpcr 
valleys of the southeastern corner, where the Bevier lies about 600 
feet deep. The bottoms near St. Joseph are at the lcYel of the top of 
the Saxton drilling. stratigraphically, and tl1c various coal horizons 
lie at a bout the same distance below the surface in the t,vo localities. 
St. Joseph and Saxton are situated on an anticline (arch ), howeYer, 
and the lower horizons lie uearcr tlw surface there than at many other 
points of equal altitude above sea level in the western and northeastern 
parts of the county. At Agency the depth to the Bevier horizon is 
about 62i> feet and at Stockbridge about 700. 1n 188-! a <-lmrn-drill 
hole was put down at St. Joseph, lo the depth of 1:108 feet. Black 
bituminous shale beds, ranging in thickness from 1 to 7 feet, W<'rC 

eneountere-a at depths of 122, 184, 229, 3:38, :361, 529, 6!J:1, and 1083 
feet, and it is possible that some coal is assol'.iated with them. Thin 
laminae of coal " ·ere recognized at 9.'iO and 108~ feet. The base of 
the Coal }Ieasures was reac:hed at 1200 feet and l\Iississippian limestone 
penetrated for 108 .feet. The fart that no r<'gular coal beds were 
identified in a churn-drill record of this <'harader docs not necessarily 
mean that coal heels similar to those in the Saxton record do not underlie 
St. Joseph. 

The strata underlying the southwestern part of th<' county arc well 
shown in the rarefu lly kept record of the corr from a boring on the 
west bank of the l\Iissonri river at Atchison, Kansas.~' 

The strata in this boring corr<>spond very ,,·ell with those in the 
Saxton drilling. though the coal heels arc at a lower level because of 
the synclinal trough, which passei"i through Atd1ison. 'l'wo coal beds 
thicker than the Bevier ,rere found below it, hut are probably not 
persistent under large areas. The 36-inPli he<l is the same as the 16-inch 
one fo1md at 960 feet in the Saxton drilling. 

COAL SU)fl\'IARY OF ATOTIISON, KANSAS, DRILLING. 

COAL (Mulberry) . . . ... . ..... . . .... .. . ...... . ..... . 

Thickness. 
i nches. 

3 
COA I, {upper Fort Scott) .......................................... . 12 
COAL, shale partings ............... : ........ . .. . 
COAL (Bedford) ....... ...... . ..................... .. ...... . ..... . 
COAL (Beder), good quality . .... . . 
COAL (Tebo). . . ............................ . 

10 
2! 

22 
12 

Depth. 
Feet. 

628 
682 
704 
778 
799 
835 

*Published as Plate ('\'I in vol. IX of the University Geological Survey or Kansas, 
1908, and in greater detail in )Iinen,I Resources or Kansas ror 1900-1901. 
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COAL SUMMARY OF ATCAISON, KANSAS, Dltl L,Ll NG-Continuccl. 

COAL ...... .• .. ............... . 

Thickness. 
Inches. 

9 
COAJ,..... .. . . . . . . . . . .. •. .. .... ... . . .. . . . . . . . .. . . . .. •... . . .. 1 
COAL..... . ....... . . . . . . . . . . . . . . . . . . . . . . . . 2 ! 
CO.A-L.. . . . .. . ........ . .... . . . . . . . . . . . . . . . . . . . . . . . . l 
COAL, good. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36 
COAL. . ...... . . . . . . . . . . . . . ... . .. . . .. . . . . . . . . . . . .. . . . . 6 
COAL...... .... .... . ... . . . . . . . . . . . . . . . . . . . . . . . . 4 
COAL.............. ... ... .. . . . . . . . . . . . . . . .. . . . . . .. . . . 2 
COAL.. . . . .. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 28 
COAL............... . . . . . . . . . . . . . . . . . . . . . . 15 
COAL.. ......... . . . . . . . . . . . . . . . . . . . . . . . . . 11 
.Mississippian limestone (lower lim.i~ ol' coal) . .. ... .. .. ..... . .... . 

107 

Depth. 
Feet. 

878 
996 

1,074 
1,120 
1,124 
l ,l:.l4 
1,152 
1,167 
l ,188 
1,198 
1.257 
1,315 

The Saxton and Atchison drillings indicate that a large amount 
of coal, though not in very thick beds, underlies Buchanan county. 
The drilling at Stewartsville, in Clinton county, shows fully as much 
coal in the strata pern•tra tcd, bnt it did not explore beds more than 125 
feet below the Bevier llori7.on. ln the Saxton drilling there are 110 
inches of coal in beds 14 inches or more in thickness, and in the Atchison 
drilling 101 inches. There is therefore every probability that an aver
age of 105 inches underlies the entire county ancl thHt the total original 
content is 4,203,360,000 tons. 

CALDWELL COUNTY.* 
AVEUAGE ANNUAL PRODUC'l' IO~, JOOl -1010 ... . .. . ... 11,sz2 'l'ONS, 

Mining operations on a small scale have been in progres~ in the 
county for many years, nnd shafts have been sunk near Hamilton, 
Cowgill, and Kingston. At present only the mine at Hamilton is in 
operation . 

.Most of the indurate<l surface formations belong to the lower part 
of the .l\lissouri group. As shown on the State map, the three limestones 
at the base of the group outcrop near the eastern edge of the county 
and exten'd up Shoal creek to the vicinity of Kingston. 'l'he two prin
cipal coal beds in the county, the Lexington and Bevier, lie 200-250 
and 320-380 feet, respecti vcly, below these limestones, so that workable 
coal will be found nearest the surface along Shoal creek and its tribu
taries and fm'thest below it under the divides north and south of that 
stream and in the western part of the county. 

'l'he effect of a slight dip to the north of west is well illustrated 
by tl1e depth to the Lexington bed, which is reported to be 79 feet at 
a point two miles northeast of Braymer and 594 feet at Cameron, 
Clinton county. There are a few thin coals above the Lexington and 
some of them crop out, but probably none is of any value. The 
Lexington coal prohahly extends under the whole county. -where 

*1'he coal in Caldwell county is described by Arthur Winslow; Prclim. rcpt. on coal, 
J\10. Geol , Survey, 1891, pp. lOiJ-107. 
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prospected, it varies between 2 and 28 inches in thickness. The bed 
has been mined at Cowgill, Kingston, and Hamilton, but appears to 
be rather irregular and ''faulty'' at these places; whether this char
acteristic prevails under the whole county is not known. 

About 100 feet below the Lexington is another coal bed, probably 
the Bevier, which averages about 18-20 inches thick but has been re
ported as thin as 6 inches. This is the bed now mined at Hamilton. 
Other beds will probably be found below it, though very little is known 
concerning them in this area. The heavy Mississippian limestone, 
which marks the lower limit of coal, probably lies at least 200 feet 
below the Bevier horizon. 

The Lexington seam averages about 20 inches but on account of 
its irregular nature is not thought to be workable over more than three
fourths of the county, giving 612,480,000 tons. 'l'he next seam below 
probably averages 18 inches over the same area, yielding 551,132,000 
tons. 'l'he one drilling that has penetrated below this bed found 28 
inches of coal, which probably extends over at least one township, 
adding 96,768,000 tons. The total for the county is, therefore, estimated 
at 1,260,380,000 tons. 

DE'l'AJLED MJ!;N'l'ION. 

Hamilt01~.-The mine of the Caldwell Coal Company is two miles 
east of Hamilton (S. W. 1,1.i, Sec. 17, T. 57 N., R. 27 W. ), and is con
nected by a short switch with the Hannibal and St. Joseph branch 
of the Chicago, Burlington and Quincy railroad. A shaft 470 feet 
deep, t one of the deepest in the State, reaches a scam of coal, probably 
either the Bedford or the Bevier, which is 18-20 inches thick. The 
product is hoisted by steam power and is sold locally and shipped. 
'l'hc roof varies from slaty and softer shale in some places to sandstone 
in others, but is everywhere sufficiently strong to pe1mit mining by 
the longwall method. Some trouble has been caused by the hardness 
of the mining clay below the coal. Winslow gives the following sections 
of the bed: 

Feet. 

3 

Inches. Limestone, "cap rock." 

18 to 20 Shale, black, "sla ty:· 

10 Coal. 

2 to 3 Shale parting. 

15 Coal. 

Clay. 

Limestone. 

FIG. 18. The upper coal bed at the 
Caldwell Coal Co.'s shaft 

tBy some authorities this is given as 507 feet. 
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Feet. Inches. 
4 

12 

18 to 19 

Shale, drab. 

Shale, black, laminated. 

Coal 

Shale, hard. 

FJO. 19. The lower coa l bed at the 
Caldwell Coal Co.'s i,haCt. 

109 

Inches. 
Shale, drab. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 48 
Shale, black, fissile. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
COAL.......... . . ............................. . ..... . ...... 18 to 1IJ 
Shale, hard ............. . .. . ... . ... . ......... . ............ .. .. .. . . ... ..... . 

According to Winslow the Lexington coal was found at 365 feet, 
107 feet above the one now mined. ivV ork was carried on in it for a 
time, but was abandoned because of irregularities in the coal and roof. 
A section of the Lexington is shown in the accompanying sketch. rl'welve 
inches of coal has been found below the bed now mined, at an interval 
variously reported from 40 to 90 feet. 

About two miles south of Hamilton (S. 1/2 S. W. lh Sec. 26, T. 
57 N., R. 28 W.), the Lexington was formerly mined by the Hamilton 
Coal Co. in what was known locally as the Tom Creek shaft. The 
record of this shaft, as given by T. W. Hines of Kingston, and combined 
with detailed measurements of the coal by ,Vinslow, is as follows: 

RECORD OF SHAFT SOUTH OF HAMILTON. Thickness. 
Feet. 

Surface.............. .. .................... . ....... . .. . .. . .. 49 
Kansas City limcstono--

Limestone, blue .............. ..•.... . .. ..... • ...... . ........ 
Sha,o . ..... .. . .. .. .......... ..... ......... . . ... ..... . ...... . 
Limestone. soft ...... . .. .. .. . ................. . ....... . ..... . 
Shale, with 4 or 5-inch rock seams interspersed .... .. . . ... . ..... . 
Shale, black, ''slaty" .................................. . 
Shale. sandy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . 
Gravel (concretions?) ..................... . ...•. .. . . .. . .... . . 
Flinty rock, spotted, hard, (Bethany Falls) . ... ...... . .. . 
Shale, sandy .................................. . ............ . 
Limestone (Hertha) ......................... ... . .. . .... .. .. . . 

Pleasanton shale--
Gravel (concretions?) ....................... .. ....... . ...... . 
Shale ......................... .. ..... . ...... ... .... .•.. . . . . • 
Sa.ndstone. coarse ........................................... . 
"Six-inch flint seams" ................. . . . .... . ....... . ...... . 
"Kimball," soft paint material (red shale?) ..... . ...... .• ....... 
Shale ................................................ .... .. . 

Henrietta formation-
Hard limestone ............................. . ...... . ........ . 
"Kimball" (red shale?) .............. .•... .......... .. ...... . . 
"Hard Jlint" (limestone?).. . . . . . . . . . . . . . . . . . . . . . . . . . . ... 
Limestone .......................... • ...... . ....... . ........ 

Cherokee shale--
Shale, drab ....... .. . .. . .. . ............... . . . .... ... .. · · . · · . 
Sba.!e, black, "slaty". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . 

~iafe~· 
1

~ inc~es} (Lexingl;on) .. .. . ............... ... . · · · · · · · · · 
COAL, 15 " 
Clay ............................. • . . .. ... . .. . ... ... ........ 
"Gravel'' (nodular limestone?) ..... .• ...... • .......... . ... . ... 
Sandstone. fine-grained ............. . ...... . ....... . ......... . 

2 
15 
31 

7 
2} 
8 
H 

15 
10 

8 

4t 
82 
27 

l} 

3 
2 1 

4 
2 
5 
2 

2 
1 

21 

ll 
3 

14 

D epth. 
Feet. 
49 

51 
66 
97 

104 
106t 
114; 
116 
131 
141 
149 

153! 
235t 
2G2! 
264 
267 
288 

292 
294 
299 
301 

303 
304 

3061 

307! 
310t 
324i 



110 THE COAL DEPOSlTS OF l\IL'>SOU IH. 

W inslow sai<l of this mine, ' ' The roof is poor anJ in the notth
wcstcru pur-t of thee rnine a brown, bituminous sandstone replaces the 
shale and sometimes reaches down into the coal. 'l'he black shale anJ 
the coal, wl1ere this sandstone occurs, contain a great amount of bitumen 
which exudes in drops. This coal bed is broken by many faults and 
slips which seriously increase the cost of mining and limit the extent 

. of the workings. A lower bed, 110 feet deeper, has been shafted to 
hel'e. It is J9 inches thick and is covered by about 10 inches of black 
shale which is overlain hy drab shale. 'l'his lower bed is not much 
faulte<l. but is reported to co~tain a good deal of pyrite." 

Kingston.-'I'hc Kingston Coal Company formerly operated a shaft 
abont one mile north of Kingston (S. E. 1/2 S. W. lf.i. Sec. Hi, T. 56 N., 
H. 28 W. ), on a switch .from the Hamilton and Kingston rHilroad. The 
coal is reported to lie at a depth of about 235 feet. The following is a 
1ecord of the shiift~' combined with details of the coal by Leo Chick: 

KI::-,TOSTON COAL COMPANY'S SHAFT. 

Soil . .. .. 
Kansas City limestono-

Limes~one. blue . ...... . . .. .. .. . ........ . . 
Shale, blitck, "slaty" .. ..•. ... .. ... . .. .. .. . . .. . 
Clay .. . . .. . .. . . . .. .. . ... . .. . 
Limestone, last foot hard (Bethany Falls) . .. ... . . . . . 
Shale. clay . . . . . . . . . . . . . . . . .. . .. .. . . . 
Shale, biacl,, "slaty" . .. . . .. .. . . 
Limes tone ... . .... . .. . . . 
Olay.. . . . ... .. . . 
Limestone, Ugh t-colored (Hertha). 

Pleasanton shalo-
Shale .. . .. . 
Limestone. brown concretionary. 
Sh,\lc .. ... . 
Limestone . . . .. .. . . . . .. .. . . ... . ... .. . . . . . 
Clay. blue ... . .. . . .. ... . . ... . . .... ... . .. . . 
San<lstone. gray. . . . . . . . .. . .. . . 
Shale. san<ly. . . . . .. ... .. .. .. . . . 
Sandstone, fine-grained at top, coarse at bottom .... . 
Shale . . .. . .. . .... .. . . . .. . .. .. .. . 
Limes tone, J1ard .... . . ... . .. . .. ... .. ... . .. . ..... .. . 
Clay . .... . . ....... . .. ..... . . . . . . .. ... . .. .. . .. . . . 
Sandstone ........ .. . . . .. . .. . ... .. . 
Shale, sandy. . . . . . . . . . . . . ... ... .. .. . ... .. . . . .. . 
Shale, black, "slaty" .... .... . .. . . . . .... . . .. . ... . . . . 
Sandst,one . . . . . . . . . . . . . .. .. . .. . 
COAL (Mulberry). . . . . . .. .. .. . ... . .. . . 
Clay . ...... .. ...... . . . . .. . · · · · ·· 

Henrietta formation-
Limcstone, bard . .......... . .. . .... . 
Clay .. .... . . . ... . ... . .. . ... ... .. .. . ......... . . .. . 
Limestone, mJxed with clay . . . ... .. . . . . ... . .. .. .. . 
s 11ale . .. .. . 
Limestone and shale .. . .. .. .... .. . .. . .. . . . .... .. . . . 
Clay and shale ....... . . . . .... .. .. .. . .. .. . . . . . . . . 
Li rnestone . . . . . . . . . . . . . . . . . . . . . . . . . ... .. .. . · · · .. 
Shale . black . . .. . . . . .. . .. . . . . .. ....... . ... .. . .. . . 
Limps tone .. . . .. ... . .. · . . ... .. .. .. .. . 

Thiclrness. 
Feet. Inches. 

G 

9 
3 
3 

18 
2 
2 

5 

1 
4 
1 

3 
4 

70 
27 

3 
1 
3 

15 
4 

2 

1 

4 
4 
4 

1G 
4 

1 

6 

10 
G 
{j 

4 

6 

6 
G 

6 
6 

G 
6 
4 

6 
6 
6 
6 

6 

8 
8 

Depth. 
Feet. Inches. 

6 

15 
18 
21 6 
39 6 
41 6 
41 4 
44 10 
45 4 
50 8 

52 2 
56 2 
57 8 
58 2 
61 2 
65 2 

135 2 
162 2 
1G5 8 
167 2 
170 2 
1S5 2 
189 2 
190 8 
191 2 
191 6 
1()3 6 

195 
195 6 
200 
204 G 
208 6 
225 
229 
229 8 
231 4 

*The log from which this is rnlrnn is somewha~ imperfect, but i t is believed the record 
here given is approximately correct. 
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KINGSTON' COAL COJVIPANY'S SHAf<'T-Continued. 

TJJ..ickncss. Depth. 
Cherokee shale- Fee1. Inches. l!'eet. lnches. 

Shalc, black, "slnh'," 16 to 2·1 inches, a.Yerage. l 8 233 
COA.L (Lcxing~on), Oto 28 inches, iwcrage .... . l 6 234 6 
Clay.... . . . . . . . . . . .. .. .. .. .. . ... ... .... . 3 237 u 
Shale, pyritiforous ... . . .. .. . .. .. .. .. .. .... . . .. .... . l 238 6 
Limestone. . .... . . .... ...... . ....... . 

Aceording to mine inspectors who visited this mine, the coal 
generally varied in thickness from 15 to 28 inches but was irregular 
and ''faulty,'' ,md in places ran as low as eight inches. It was last 
ll'Orked in 18D4. 

About a mile south of to\\·n (S. E. 1;.'1 ~ . E . Vi Sec. 28, T. 56 N., 
.R. 28 Vf.) a drilling is reported to have found 28 inches 0£ coal at a 
depth of i06% feet-probably the same coal that is worked at the 
Kingston shaft. The coal ll'HS overlain hy five feet of black, laminated 
shale and was underlain by ehiy. 

Co1cgill.-.A shaft :~37 feet deep to tl1e Lexington coal was fo1·merly 
operated about two miles west of town. The top of the Bethany Falls 
limestone is repoi'ted to have heen encountered at a depth of 85 feet, 
so tliat the coal is 240 feet below it. '!'he following details of the coal 
at Cowgill W<'re given to V'linslow: 

LimcstOnP ca])•l'OCk . . .. ... .. . 
Shale, black, fissi le . ... ....... . 
COAL .... . ......... ... . . 
Shale parting, about ......... . 
COAL . ..... . . 
Clay. 

Inches. 
72 
12 
8 to 10 
l 

16 to 20 
24 

Tnspectors \\' llO visited this mine while it was in operation report 
the coal irregular and "faulty," running as low as five inches in places. 
lt was abandoned about 1894. 

Braymer.- Mr. K Hawkins of Chillicothe reports a drilling on 
the farm of Dan Braymer, near Braymer, in which 18 inches 0£ coal 
overlain by one foot of black shale and two feet of limestone was fonnd 
at a depth of 220 feet and 28 inches of coal overlain by sandstone at 
370 feet. 'l'wo mil<>s northeast of Braymer the following d1·illing 
fai led to penetrate any workahle coal : 

DRILLING 'NEAR BRAYMER. 

Thick11ess. Depth. 
Feet. Inches. l~eet. Inches. 

Surface ........ . .. . .... .. ......... .. ............ . . 5 5 
Pleasamon shale--

Sandstone ... . 10 
Shale ... . ...... .. .. .. .. .. .. . . ...... . ... . .. . 1 10 11 10 
Shale. bituminous ... . . .. ..... .. . 10 12 8 
Sandstone, sof~ ... . 2' 6 15 2 
Shale ........... . ... .. . .. .. ....... . . . .... . . 2 6 17 8 
LimesLone ... .. . ...... . 4 18 
Shale. red ......... . 14 32 
S11alc .......... . . . l 33 
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DR(LLING NEAR BRAY:VIER-Coutlnued. 

'l'hlckness. Depth. 
Henrietta forma.tion- Feet. Inches. Feet. Inches. 

Limestoue ........... . ................... . .... . .. . 8 33 8 
Shale.......... . . ..... .. .. . .. . ....... .. . . 9 42 8 
Limestone ....... ........ .. ...... . .•. .. . . . .•. .. 3 45 8 
Shale, red ....... ... . .. . ...... .. . .. . .. .. ....... . 3 48 8 
Shale, sandy ..... . 2 6 51 2 
Shale .. . ...... . .. . ... .... .. ......... ·· ... ·· ··· ···· G G 57 8 
Limestone ...... . .. . . ..... . .. . ... ................ . 8 58 4 
Shale ............ .. . .. . .. . . . . . 5 6 63 10 
Limestone ......... . .. . . ...... . .. .. ..... ... ...... . 2 65 10 
Shale, sandy ... ... . ...... . . . .. . ... . .. .. ..... . . ... . 6 71 10 
Limeswne. . . . . . . . . . . . . . . . . . . . ....... . .. . 1 2 73 
Shale, sandy . . ......... . ...... . . . ... . .. .......... . 2 75 
Limestone, dark gray. . . . . . . . . . . . . . . .. .. . ... . 3 78 

Cherokee shale-
Shale ............... . .. . .... ....... . ... . .. .. ..... . 4 78 4 
Shale ...... .. ......... . .. ...... . ...... •. ..... .•.. . 6 78 10 
COAL (Lexington) . . ......... .. .. .. .. . .. .. ... . 2 79 
Shale, mixed with coal .... . . 5 84 
Limestone, dark gray .. ........ ... .... .... .... ... . . 3 3 87 3 
Shale . ..... ... . 1 88 3 
Sandstone, fine-grained. . . . . . . . . . . ... . ... . .. . 20 108 3 
Shale, sandy, gray ...... . .............. ... ... ..... . ;J 2 111 5 
Shale, black.... . .... . . .... . . ... .. .. . ....... . 7 118 5 
Limestone............... . .... .. .. . .. . .... . 1 6 119 11 
Shale, bituminous ... . .......... ... .. ...... .. ..... . . 2 2 122 1 
Limestone ......... .... .. ...... .. . . ...... . 6 122 7 
Sandstone, shaly .......... . ... ... . . 1 6 124 1 
Shale............ . . ... ... . . .. ...... .. ... . .. . 4 128 1 
Limestone .............. .. . . .. . . ...... .. .. . . .. . .. . 4 4 132 5 
Clay . .... ............... . ....................... . 4 132 9 
Limestone, gray . . . . .. . . ... . ......... ... . 3 9 136 6 
Sandstone and shitle ... ... .. ........... .... .... .. . . 34 170 G 
Simdstoue, shaly ..... .....•... ..... . .. ... . .. .. ... . . 3 173 6 
Shale................... . .... . ... • ... . 6 175 
COAL ............ . ...... . ............. ... ... .... . 8 175 8 
Sandstone ........... . ........................... . 13 188 8 
Shale ................. . ... . 25 6 214 2 
Sandstone, coarse ... .. . ... . ...... . .. . ........... . . . 7 221 2 
Clay with concretions. . . . . . . . . . . . . . .... .. ..... • .. 5 226 2 
Shale, bituminous ..... . 4 (> 230 8 
COAL (Bevier?) ......... . ....... ... ... ..... .. .. . . . G 231 2 
Clay............ . . . .•... . ..... .... . . ...... .. .. 1 6 232 8 
Sa11dstone, micacoo tts .. . ............... . . .. . .. . ... . 2 234 8 
Shale ............. .. . .... . ......... . ..... ... .. .. . . 1 6 236 2 
Limestone ...... ... .... .... . . .. . ... . . ... ..... .... . 3 10 240 
Shale ......... .. .. . ... .. . ........ ..... ....... . 2 242 
Limestone ... .. ........... . .. .. .. . .. ...... .. .. .. . . 2 10 244 10 
Shale .. ..... ............ .... ... . .. . 4 248 10 
Limestone, ferruginous ...... . . 16 264 1() 

Shale ...................................... .. .... . 12 276 10 

CALLAWAY COUNTY.~' 
AVERAGE ANNUAL Pll.0DUC'l'l0N, 1001-1010 .......... 32,422 T ONS. 

Although the surface rocks of the greater part of the county be
long to formations older than the Pennsylvanian, those of the north
western third of the county and of the strip along its northern border 

*A brief discussion of the coal deposits In Callaway county ls given by Arthur Wins
low (A Preliminary Report on Coal: Mo. Geol. Survey, 1891, pp. 77-78), and of pockets 
near Hibernia by G. C. Broadhea.cl (Mo. Geol. Survey, 1873-1874, pp. 338-340). 'l'he clays 
are fully described by ll. A. Wheeler (Mo. Geot. Survey, vol. XI, 1896, pp. 273-281) et al. 
'the topogra.pby of most of the cotlllty is shown on the Jefferson City and Fulton sheets or 
tho U. S. Geo!. Survey, and the northern edge on the Moberly and Mexico sheets. · 
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are of Coal Measure age. The Pennsylvanian, however, is thin, being 
less than 100 feet thick in nearly every part of the region, and is re
markable for the considerable quantity of limestone it contains so 
close to its base. The strata vary considerably from point to point, 
but the following may be considered typical for the county : 

GENERAL SECTION. 

PEX.SSYLV.\.NI..\S' St:RIES IN C.\Lt..AWAY COUNTY. 

Number. Stratum. 

1. Limestone, dove-colored, thin and irregularly bedded ......... . 
2. Limestone, brownish gray to blue, ln one bed, compact, vertically 

jointed ........................................ ······· 
3. Sha.le, bluo (horizon of Summit coal) ....................... . 
4. Limestone, Jigllt blue, thin and unevenly bedded, very impure, 

2 to 16 feet .......................................... . 
5. Sha.lo and clay, dark drab, ln· pla.ces witll streak or thin bed of 

coal at base (horiwn of Mulky coal), 2 to 4 feet ......... . 
6. Shale and clay, drab, nothing to 10 feet ..................... . 
7. Sandstone, commonly white and locally so calcareous as to re· 

semble a limestone, elsewhere brownish, one to 11 feet .... 
8. Shale, in many places bearing a thin, impure limestone "ca.p-

rock," 8 to 28 feet .................................... . 
9. COAL (Bevier), 18 to 48 inches ............................ . 

10. Clay, 1 to 4 feet .................................... . .... . 
11. Limestone, with thick shale partings, 1 to 11 feet ............ . 
12. Sha)e, nothing to 2 foot ................................... . 
13. COAL (Tebo), nothing to 6 Inches ........ . ................ . 
14. Clay, variegated. good fire clay in lower part, 10 to 65 feet ... . 
15. Sandstone, whlt-0 to brown ................................ . 
16. Conglomerate, 6int and a few limestone pebbles and boulders in 

a. firm silic10us matrix, 5 to 50 foet ..................... . 
17. Mississippian limestone .................. . ...... . ......... . 

Average 
Average distance 

thickness. from top. 
Feet. Feet. 
20 20 

Ii 21+ 
4t 26 

10 36 

3 39 
5 44 

5 49 

Ht 60i 
2t 63 
2 65 
2 67 

20 87 
2 89 

15 104 

Part of number 1 of the general section forms the base of the 
Henrietta formation and the remainder constitutes the Cherokee. 
Number 4 is probably the sump-rock of the Summit coal bed, thicken
ing notably to the east. The interval included, in numbers 5 to 8 con
tains little but shale in the southern part of the coal region and is as 
much ,as 34 feet thick, but at Fulton it is thinner and contains 10 fe.et 
of calcareous sandstone, as well as a thin limestone "cap-rock" near 
the base. The limestones below the Bevier bed thin to the east and 
are very inconspicuous on Middle river. 'rhe reader is referred to the 
detailed sections for the local variations in the stratigraphic suc
cession. 

The structural features of the county are closely allied with those 
of Boone county. The axis of the Browns Station arch, or anticline, 
lies between Younger and Stephens Store and extends southeastward 
through a point a few miles north of Fulton; the anticline found in 
the southwestern corner of Audrain county extends southeastward to 
a point just north of Auxvasse. Probably no coal will be found along 

G-8 
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narrow zones on either side of the axes of these arches. The coal at 
Younger, :\IcCredie, and Calwood lies in a shallow trough between 
the two arclws; that at Stephens Store and Pulton lies close to the 
soutlnvestcrn side of the Browns Station anticline. 'l'hc coal region 
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is affected not only by these main struc
tural features, but by numerous minor 
folds of small amplitude, though when 
broadly considered the strata are nearly 
horizontal over large areas. 

It is only in the northeastern part of 
the county that the l\lulky coal bed can 
be considered of ,my economic importance 
whatever, and even there it is workable 
in but small areas. '\Vhere the ::\fulky is 
present the Bevier, generally speaking, is 
very thin or is ·absent, the general section 
in snch places resembling very closely 
that of rastern Audrain county. 1'he 
Bevier bed is workable, hovvever, over a 
large area and is mined on a large scnlc 
at .B,ulton and in a smaller way at Younger, 
Stephens Store, ::\[illersburg, Carrington, 
and numerous places not near to,vns. lt 
may be considered to underlie, with an 
average of more than two feet in thick
ness, an unknown area. in the extreme 
northwestern corner of the connty and 
nearly all of the territory hounded by a 
line drawn from Stephens -Store to the 
headwaters of Stinson creek, down Stin
son to Fulton, thence south to a point 
west of Hams prairie, thence west to a 
trifle north of Guthrie, thence northwest 
to Cedar creek, and up Cedar to Stephens 
Store. Over the greater part of this area 
the coal can be easily reached by drifts 
or shallow shafts in the numerous deep 
valleys or by shafts less than 150 feet 
deep on the high divides. The coal is not 
of particularly high quality and the roof 
is a shale that requires careful attention. 
Beyond the main body of the Coal 
l\[easurcs, in the southern and eastern 

pockets, sorne of 
parts of the county, are numerous coal 

remarkable thickness, but each containing only 
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a small aggregate of coal. These are of local importance though 
not commercially profitable unless they are exceptionally large 

Slephens Sto~e Fulton 
New Younger N,cke lson S hoft M ille l"'S Cr-eek Simmons $ 1opo 

Car-,-ing, on 
C .:ill e woy C.('o. 

Coal ,a• 

c 1,y 1•" 

Co~ ! ,fl" 

LiMes lo~e 

~~~,; 

I
,;,-, Cloy 3' 6" 

~ 

limestou(l 

Fig'. 21. T he Bevier coa l bed in Callaway County. 

and can he stripped with unusual facility. Sim ilar pockets are un
doubtedly concealed beneath the Coal 1\Ieasures area also, and when 
penetrated by a drill may cause unwarranted excitement. If every foot 
of coal be considered to yield 1,800 tons per acre and if deposits less 
than 14 inches in thickness be excluded, the county's original coal 
supply may be rough ly estimated as follows : 

Area in 
Range. Town- 'l' hiclrness of beds. square Tons of coal. 

ship. miles. 

7 49 Summit and Mulky 14 inches .. . . . . .. 18 24,192,000 
8 40 Summit ancl .Mulky 14 inches . . .. . .. . '6 8,064,000 

10 49 Bevier 2H inches .... . . .. . ' ... .. .. .. .. .. . . 10 (?) 24,960,000 
ll 49 Bevier 30 inches ...... . .. .. ... . . . 8 (?) 23,040,000 

8 48 Mull,y 14 inches, Bevier 14 inches . .. . . 5 13 , 440, 000 
9 18 Mttlky 15 inches in one- thi rd of area, Devier 

14 inches. . . . .. . . . ' . .. . . ... . .... 25 45 , 600,000 
10 48 Bevier 28 inches . . . . . . . . . . . . 24 M.512,000 
11 48 Bevier 30 inches .. .. . 15 43,200,000 

\) 47 Bevier 28 inches .. . ... ..... . ..... . ··· ···· 8 21,504,000 
10 47 He vier 28 inches. . . .. . .. . . . . . .. .. .. .. .. . a.5 94,080 , 000 
11 47 Devier 28 inches .. . . .. . 12 32,256,000 
10 46 Bevier 30 inches . .. .. . .. .. 16 46,080,000 

Pocke~s and bas ins in a ll parts of the county . . . . . . . . . . 10 ,000 ,000 

182 150,928,000 

Utilization of the coal resources of Callaway county began at an 
early date, pockets near the 1\Iissouri r iver being among the first to 
be mined. Since 1887, the period during which statistics have been 
collected regularly, the annual production has varied between ]2,63:3 
tons in ]889 and 50,719 in 1908. 

DET .. \ILED MENTION. 

Shamrock.-'l'oo coal beds near :Martinsburg in Audrain county 
are found also in the northern part of Shamrock township as far 



116 TIIB COAL DEPOSITS OF MISSOURI. 

south as Shamrock postoffice. The upper bed, however, occnrs only 
in patches under the drift cover of the higher divides, and the lower 
does not appear to be sufficiently tl1ick to be oE much economic im
portance. In the valley and around the headwaters of Bachelor creek 
and along Loutre creek as far up as the Audrain county line, :Mis
sissippian limestone outcrops. 

A1ixvasse.-In the valley of Bynum creek, west of Auxvasse, only 
:Mississippian rocks appear under the heavy mantle of drift, and no 
Pennsylvanian was found between thnt town and Shamrock on the 
east or Orti?: on the north. It is probable that the axis of an anti
cline, or arch, trending northwest-southeast lies near Auxvasse and 
that only patches of Coal l\Ieasures rocks occupy Jackson and the 
northeastern half of Liberty townships. Due south of Auxvasse, on 
the north side of Auxvasse creek, 10 feet of brownish red Pennsyl
vanian sandstone lies only 35 feet below the level of the town; the 
walls of the deep gorge through which the stream flows are of Mis
sissippian age. Five miles up the creek, at the ford in section 25, 12 
feet of flint conglomerate and 20 feet of light-colored sandstone overlie 
the Mississippian, which appears only in the creek bed. One and one
half miles farther up stream (Sec. 23, T. 49, R. JO) this basal con
glomerate of the Coal Moasures lies in the creek bed, but farther up 
all outcrops are concealed by drift. No evidence of the presence 'Of 
coal was gathered on the north side of Auxvasse creek. 

McGred.ie-Galwood-Gallaway.-'l'wo miles northenst of lVIcCredie, 
on the land of J. S. Henderson (N. 1/2 Sec. 2, T. 48 N., R. 9 W.), are 
some small openings, from which, however, coal has not been taken 
for more than 10 years. The coal here is reported to be 32 inches 
thick and to have a roof of black laminated shale capped by a thick 
limestone. No coal has been found on the west side of the railroad, 
although a line of small sti·ip-pits shows its presence high up in the 
bluffs on the south and west sides of Auxvasse creek from Henderson 
to Calwood. The bed worked is very variable in thickness, in many 
places measuring less than one foot. In section 18, just north of Cal
wood, this bed is overlain by about eight feet of shale, drab in the 
upper part and black in the lower, and this in turn is overlain by 12 
feet of limestone. In a draw east of Calwood (Sec. 20, 1'. 48 N., R. 
8 W.) the basal conglomerate of the Pennsylvanian outcrops beneath 
sandstone; ab6ut 20 feet above the sandstone is a coal bed that has 
above it considerable sandy shale and is perhaps the Bevier. Three 
miles due east of Calwood, on the east side of Auxvasse creek, what 
may be the same bed is reported as 30 inches thick, and a pocket of 
seven-foot coal lies about the same distance southeast of the village. 
One mile west of Callaway, on the bank of Richland creek, 20 inches 
of coal outcrops, and the same bed may also be seen three-fourths 
mile farther west, where is exposed: 
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Feet. 
1. Limostono, ycllowtsh. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . • . . . . . . • . . . 15 
2. Shale, dark gray. soft. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
3. Shale, blacl<, "slaiy". . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . • . . . . . . . . . . . 2 
4. COAL (Mulky?) . . . ................ .. .. .. .. .. ...... .. . .. ... ...... ..•. ... i to 2 
5. Clay, yellow to brown, ~o creek JeycJ. . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

The coal be<l at Ual laway, )IcCredic, and Calwood, resembles in 
stratigraphic associations that so uni vcrsally present in eastern Audrain 
county, and may be identical with it. lt is very irregular in thickness, 
probably too thin to mine in most places, but underlies a large territory 
embraced within a line drawn from l\IcCrcdic along Auxvasse creek to 
Calwood and thence to Callaway and westward. 'l'hc Pulton coal bed 
(Bevier) is probably present in some places but not in all. 

Neio Yoitnger.-ln the extreme northwest corner of the county 
at New Younger the Bevier coal bed, reported 26 inches in thickness, 
was mined from a shallow shaft years ago. A poor roof caused a 
cessation of operations. The limestone that lies just below the coal 
may be seen in the hollow near the store dipping slightly to the east 
or northeast. This, combined with the fact that Mississippian lime
stone outcrops at a higher leYel one-half mile southeast of the shaft, 
indicates that the Younger coal lies on the northwestern side of the 
Browns Station anticline, and has been remoYed by erosion along a 
narrow strip between New Younger and Stephens Store. It may be 
present, however, un<ler the high country north and southeast of New 
Younger. 

Stephens Stoi·e.-Shafts with horse-wl1im hoists have been operated 
at Stephens Store for many years to supply a considerable country 
trade. In 1911 three mines were in operation- those of C. Griffith and 
of Krutell and Thacker on the north side of the village and the new 
mine of C. l\L Nickelson on the east side. The shaft of the :first named 
is 30 feet deep, of the second 52 feet, and of the third 40 feet to the 
Bevier coal bed. 

The Bevier has here many of the characteristics it possesses near 
Columbia and other points in Boone connty; the clay parting, however, 
is not everywhere present. Lenses of iron pyrites (" sulphur") arc 
plentiful and vertical films of white gypsum are found. Where the 
black laminated shale lies next the coal the top is fair, but " ·here softer 
shale takes its place a few inches of the top coal arc left up in places 
to strengthen the roof. V crtical and highly inclined clay stringers 
traverse the coal in places. A second coal bed (Tebo) is said to lie 
about 20 feet below the Bevier and to be 10 inches thick. 'l'he strata 
underlying the Stephens Store district are shown in the following shaft 
sections reported by l\Ir. Nickdson and comhin<'d with mine mcasnr<'
ments h? the writer. 
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Krntcll & Thacker 
shaft. 

I<ind of rock. 1'<ickclson shaft. 

Feet. Inches. 
30 6 Drift . ......... . .. .. .. . ... . ... .. . 

1 6 Limestone, hard, in 0113 bod .. . . . .. ... .... ..... . .. . .. . 
1 6 Clay, bme . . . ... . . . . · · ···· · · · 

10 Sandstone. . . . . . . . . . . . . . . . . . . . . . . . ... . 
7 Shale, blue to drab, clayey. . .. . .... .. .. .. . 
1 6 Shale, black, "slaty" . . . . . . . . . . . . . . . . . . ...... .. . 
;{ 4 COA l, (Bevier), Hnch clay parUng in c~nt,3r ....... .. . 
1 2 Clay . ... . . ...... . .. ... . .. . 
8 Limestone, impure. with s hale partings ... . .. . . .. ... . .. . 

Feet. Inches. 
9 
1 10 
1 6 

26 6 
1 (j 

3 
1 
1+ .... 

The sump-rocks of the Bevier bed may be seen up Cedar creek 
for nearly two miles, down stream for a considerable distance, and on 
a small tributary one-half mile southeast of Stephens Store, where 
there are abandoned drifts in the Bevier bed. 'l'he coal is not every
where as thick as in the mines described, howeYe1'. 

Rocks which probably lie a very short distance below the Bevier 
coal outcrop as follows in a bluff on Cedar creek, 1 % miles southwest 
or Stephens Store: 

Feet. Inches. 
1. Shale, drab. 6 
2. Limestone. brownish gray. in two beds with thin.ch1y parting, compact. 2 2 
3. Shale. light blue....... . . . .. . .. . 1 6 
4. COAL (Tebo) . . . . . . . .. .... .. .. . ... .. .. .. . ... .. . . 6 
5. Clay and shale, drnb. . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ... . 7 

6. Limesto11e. light gray. nodular. . . . . ... . .... . . . 1 2 
7. Shale, light drab to dark blue ..... .... ... . . ... .. .. . a 
8. Clay, drab, with coal streaks.... . . . . . .. ..•. .. . . .. . 2 2 
\). C lay, white, very sirndy .. . . . . .. .. ... . 4 

10. Sandstone, white, thin-bedded, to creek level .. . .. .. ... . 2 

Jl1illersbu1'g.-Where the Columbia-Fulton gravel road crosses 
Cedar creek the top of the Mississippian limestones lies 20 feet above 
water level, beneath a layer of ii.int conglomerate and about 20 feet 
of fire clay. The Bevier coal, therefore, lies well up in the hills in this 
part of Cedar valley. A short distance north of 1\fillersburg it was 
formerly mined from a shaft only JO feet deep. Alongside the Fulton 
road, two miles southeast of Millersburg, it lies only a few feet above 
::\Iiller creek and is mined in a small drift on the land of J. S. Lloyd 
(N. E. 14 S. W. 1;1 Sec. 6, 'l'. 47 N., R. 10 W.). Due south of Millers
burg (S. E. 14 N. W. 1/1 Sec. 13, 'l'. 47 N., R. 11 W.), near a small 
drift, the 1\lississippian appears in the creek hottom. A little coal is 
occasionally stripped at other places along ~Iillers creek between the 
two drifts. The rocks exposed in the creek valley are: 

7•'eet. Inches. 
1. Limestone, steel blue, compact ... 1 6 
2. Concealed ..... .. .... . . 3 
3. Llmcst-0no. blue to gray. compact, vertically jointed. 10-inch shale part-

ing near top . . ... . ... . .. .. .. .. .. . .. .. .. . ... . .. .. .. .. .. . , . ... . . 2 4 
4. Shale, light-colored at top, dark below (Summi t coal horizon) . . .. . 6 
5. Limestone. light gray, no(lula,r .. . .. .. .. . . l 6 
6 . S hale, 11pper part sanely, lower clayey, with tltin lliycrs of sandstone ... 34 
7. COAL (Bevier), 2 feet to ................ . 2 9 
8. Clay ......... . ............ .. ........... .. . a 6 
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Feet. Inches. 
iJ. Limcstono, dark blue, weathers uneveniy, shale part ing in center . thick-

ness variable. . . . ...... . ... .. . .. ..... . 
10. Shale, variegated ...... . . .. .. ... .. ... . . . . . . . .. . ... .. . .. .... .. .... . 
11. Interval, chiefly white cltty. . ........... . 
12. Mississippian limestone ... . .. ... ... . . ...... . ... . .. ... ... .. . 

2 
6 
7 

The Bevier coal is mined in a very small way from shallow shafts 
and strip-pits on Smiths creek. At one place (N. E . 1/1 Sec. 19, 'l'. 
47 N., R. JO W. ) 30 inches of coal was observed under 20 feet or more 
of shale and sandstone. 

Fulton.-For many years a considerable quantity of coal has been 
mined west and southwest of Fulton and hauled to the city for use 
at the State institutions and elsewhere. V cry little of the product is 
shipped. All the mines utili7,e the Bevier bed and employ the longwall 
system of mining, wedging the coal down after unde1·cutting. The coal 
bed bears considerable "sulphur" in thin streaks of i ron pyrites and is 
cut up in places by vertical or highly inclined elay scams; the roof 
is poor and all below the thin limestone cap-rock is liable to fall in 
th<> roadway. 'rhe seam is irregular in thickness, ranging from one to 
four feet, but averages about 28 inches. 'rhe field lies south and ,vest 
of Stinson creek ; east of Stinson creek and north nearly to Callaway 
an arch or anticline has raised the Pennsylvanian so high that all except 
patches of it have been removed by erosion. 

In the southwest corner of l<"'ulton a fire clay pit of the Fulton 
Fire Brick Co. exposes 40 feet of the white and gray clay that lies 
just below tl1e Revier coal bed. 'l'hc top of the pit is 25 feet below the 
Fulton coal and the base 0£ the clny is not yet uncovereu, showing thnt 
the fire clay in this depression has the remarkabl e thickness of more 
than 65 feet. A short distance up Stinson creek :Mississippian rocks 
rise above creek level and the flint conglomerate that lies under the 
fire clay is nine feet thick; down stream the conglomerate rises in a 
bluff 50 feet high. Up small draws on the south side of Stinson creek, 
near the cla,y pit, n.re the two shafts of the ITarris-'l'rigg Coal Co. and 
the slope of J. V--l. Simmons. The shafts arc 30 and 40 feet deep an\l 
hoisting is done with a horse whim; the slope mouth is about seven feet 
above the coal and the haul from the £ace is about 1700 feet. The 
rocks outcropping on the ridge oh eithet· side of which the mine open
ings nrc situated are : 

1. J.i rnostone ...................... . 
2. Shale . .. .. .. .. .. ... . 
3. Sandsto·no. light b\11f, ver)' calcareous i n places . .. .... . 
4. Clay, ,,er)' sandy . .. ............. . ... . . .. .. . .. .. ......•.................. 
S. Limestone, impure. concrotionary, ono root 1.0 . •••••.••..•••.•••.. 

H. Shale. in part sandy. . . . . . . ............ . 
7. COAL (Bevier), 18 to 3c; Inches. average . . .. .. . . .. . . ... . ........... . 
8. Fire clay, more than...... . . . . . . ............ . .. .. .. . . 

Feet. 
lG 
3 

10 
5 
2 
5 
2! 

20 
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One and one-half miles west of Fulton, beside the Chicago and 
Alton railroad (N. W. 14 S. W. % Sec. 18, T. 47 N., R. 9 W.), the Fulton 
Fire Brick Co. mines the same bed at a depth of 100 feet, hoisting by 
steam power and shipping the product to Fulton £or use at the company 's 
clay plant. The coal bed is 20 to 48 inches in thickness, with an aver
age of 30 inches. Under the coal is 25 to 30 feet of fire clay, the 
lower portion of which was formerly mined. North of this mine are 
two shafts-those of J. F . Reed, 27 feet deep (S. W. 14 S. E. 14 Sec. 
12, T. 47 N., R. 10 W.), and of Joseph France, 57 feet deep (N. E. 1/-1 

N. E . % Sec. 13), both of which employ horse-whim hoists. The thick
ness of the bed worked varies, as at the Fulton Fire Brick Co. shaft. 
Along the south side of Stinson creek from near the Reed mine to 
Fulton is a line of dumps from abandoned mines. The France shaft 
was being sunk at the time the district was visited by the writer, fur
nishing an opportunity to measure the following vertical section in it 
and at neighboring outcrops: 

Feet, 
1. Limestone, dove-color. thin and irregularly bedded......... . ... . . . . .. . ... . . 20 
2. Limestone, brownish gray to blue, In one bed, vertically jointed. . . . . . . . . . . . . . J t 
3. Sha.le, blue (horizon of Summit coal). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
4, Limestone, light blue, thin and irregularly bedded. weathers unevenly ou top, 

very impure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
5. Shale, dark drab (horizon of Macon City coal) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . , 2 i 
6. Sa.nclstone, light gray, very calcareous, compact... . . . . . . . . . . . . . . . . . . . . . • . . . 6 
7. Shale. ... ....... .................... ..... ...... .. .......... .. .. ... .... li 
8. Limestone, very impure, concretionary..... . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
9. Shale............................................................. .... 7 

10. COAL (Bevier). . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
11. Fire clay, more than. . .................... . . ... .. .. .......... ... ........ 5 

Shafts have been sunk at several places along the Jefferson City 
road within t,".o miles of Fulton; at present two mines are in operation. 
'l'he Fulton Coal Co. sha.£t 100 feet (S. W. 14 N. E . 14 Sec. 19, T. 47 N., 
R. 9 W.), and the W. 'l'. Sims mine (N. E . 14 S. W. 14 Sec. 19) are 
operating. Both use steam hoists. The rocks in this district are 
essentially the same as at the Simmons slope at Fulton and lie at about 
the same level, but the coal is somewhat less variable in thickness and 
averages nearly 36 inches. 

Feet. 
6 

9 

Inches. 

36 

~ 
~ 

Sandstone. 

FIG. 22. The Bevier coal bed 
southwest of Fulton. 
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Carrington.- On a branch of Middle river, one-half mile east of 
Carrington, operations have been begun by the Callaway Coal Co. to 
excavate with a steam shovel the Bevier coal bed, which underlies the 
bottom lands and dips gently down the branch at an angle equal to 
the gradient of the stream, Owing to the dip a large quantity of fuel 
can be obtained by stripping 15 feet or less of the alluvium and shale 
that lies over the 28-inch coal bed, and it is the intention of the com
pany to ship over a spur to the Chicago and Alton railroad. The 
heavy limestone of the Fulton section lies 32 feet above the coal, the 
interval containing shale and a thin bed of sandstone. Mr. Pugh 
reports that in drilling he encountered a 20-inch coal bed 16 feet below 
the Bevier; this lower bed was not seen to outcrop and is evidently a 
local basin deposit. 

The Bevier coal bed outcrops low down in the valley of Middle 
river from near the Columbia road (Sec. 10, 'l'. 47 N., R. 10 W.) to 
below the Jefferson City road (Sec. 12, T. 46 N., R. 10 W.), below which 
it rises to the top of the divide. In the upper part of the valley the 
strata above the coal are much like those at the France shaft, the upper 
limestones being more than 25 feet thick, the interval between them and 
the coal containing 32 feet of sandstones and shales, and the coal aver
aging 28 inches in thickness. Where the Jefferson City road descends 
to Middle river and in the steep bluff a short distance sonth (S. E. 14 
S. E . 14 Sec. 2, 'l'. 46 N., R. 10 W.), the following section is exposed : 

Feet. 
1. Sandstone, fermginous. coarse, one foot to. . . . . . . . . . . . . . . . . . • . . . . . . . 5 
2. Limestone, gray, thin and very irregularly bedded, a.bout. . . . . . . . . . . . . . . . . . . 20 
3. Shale, drab........ . .......... . . .. .. ................... . ...... . ........ 2 
4. COAL, streak (Mulky horizon) ......................................... . 
5. Clay and shale, drab, in part very sandy a.nd with thin layers of sandstone. . . 34 
6. COAL, upper six Inches dirty (Bevier). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
7. Clay, with concretionary limestone in lower pan........................ .. . 4 
8. Clay, yellowish drab........................ ....... . .. . ................. 12 
9. Sandstone, white, thickness variable, more than................ 2 

10. Conglomerate, rounded pebbles of flint and limestone firmly cemented, more 
than........ . . . ................ . . ..... ...................... .. .. .. 5 

11. Mississippian limestone ..... .. .. ....... ...... ....... ......... . ......... . 

Harns Prai1·ie.-Between the locality last mentioned and Hams 
prairie the Bevier coal bed and its overlying limestones are exposed 
along the upper courses of Craghead creek and its tributaries. Near 
the south line of Sec. 6, 'l'. 46 N., R. 9 W. the coal is mined for the 
country trade by means of a horse-whim shaft and from several drifts 
near creek level. The following section is exposed: 

1. Limestone, brownish gray, thin and irregularly bedded ..... .... . ... . 
2. Interval, ehieOy clay shale ......... . ................ ...... ....... . 
3. COAL, upper 8 inches very dirty and worthless ..................... . 

Feet. Inches. 
25 
32 

3 2 

One-half mile down Craghead creek the ftint conglomerate outcrops 
in the stream bed and the coal lies 20 feet above it. A sport distance 
farther down stream Mississippian limestone appears and the coal 



122 nu: GOAL DEPOSITS OF ,11ssotrn1 . 

rises high in the divides. lf the Fulton coal bed is present near Hams; 
prairie it lies only in patches on the higher lands. Several thidc coal 
pockets have been found in the district, of which the Lest known is 
that of W. C. Weeks (N. E . J/i, Sec. 16, T. 46 :N., R. 9 W.), where a 
pocket containing 5 to 12 feet of coal, the lower part canncl and the 
upper bituminous, has been mined to a very slight extent. Devonian 
limestone, dipping steeply, lies a few feet below t he coa I and outcrops 
at higher levels in the adjoining hil l. 

Guth1'ie.-Near Guthrie wells and outcrops show that the Pulton 
coal has been eroded away and that only part of the fire clays below it 
remain. About a mile northeast of town, however, the Bevier bed l1as 
been drifted about 25 feet above Snells creek and is 30 inches thick. 
This seam probably underlies most of the territory between this point 
and Carrington and beyond. It is reported that an important poc:ket of 
coal has been worked with a shaft three miles east of Guthrie, uear the 
Jefferson City road; it may be re-opened. The po'cket is said to be 
1500 feet wide and 14 feet thick. Other pockets are exposed near 
Caldwell. 

Othet Pockets.- Callaway county has long been noted for its pockets 
of thick coal and much money has been wasted hy those who haYe 
attempted to mine them on a large scale. Although, many are remarka
bly thick, containing as mnch as 80 feet of coal , most of them arc very 
small in lateral dimensions and do not contain more titan sufficient 
coal £or purely local use. These pockets occur in all parts of the 
county, but are exposed only outside the area covered by the main 
body 0£ the Pennsylvanian. They are especially \\'ell known in the 
rough country near the Missouri, where many were mined during early 
days to snpply fuel for the boats t l1en so numerous on the river. 1\Tany 
old workings may be observed neai· Hibernia and l\lokane and ex
aggerated statements as to the amount of coal in those districts are stil l 
eutTent. 

CARROLL COUNTY. ~' 

AVERAG E A NNUAL l'R ODUCTION, 1!101-1!110 . . ...... . . l,467 TONS. 

Carroll is one of the counties in which coal mining has bren chiefly 
confined to small mines from which coal is taken, principally during 
the winter months, to supply a local trade. The 11pper part of the 
Cherokee shale, including thiu but persistent coal beds, is at or near 
the surface over much of the · county, and consequently coal may be 
obtained in many places from drifts or from shallow sl1afts. 

*A few sections in Carroll county nrc given by G . C. Droadhmtd (Iron ores :rn<l Coal 
fields: Mo. Geo!. Survey. pt. 2, 1873. pp. 5!1-61 and n-75). Coal i~ mentioned by Arthur 
Winslow (Prellrn. reJH. on coal: Mo. Geo!. Survey, 1801. pp. 107-110). The topography 
of the southern two-thirds of tho county is show11 on ~he Lexington :tnd ,vfarshall sheets or 
tho U. S. Goo!. Survey. 
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The area bordering the bluffs of the Missouri and Grand rivers 
is underlain by the shales and sandstone of the Cherokee. Northwest 
0£ this area a belt extending from the southwest corner to Hale is 
cl1aracterized by the barren limestones and shales of the Henrietta 
formation. 'l'hc table-lands and mounds in Hill, Leslie, and Stoke's 
1\Tound townships arc capped by the basal beds of the Kansas City 
limestone and the remainder of the county hy the shales and sandstones 
of the Pleasanton. Tn that part of the region in which formations 
other than the Cherokee outcrop, important coal horizons lie concealed. 
The general section of outcropping rocks is essentially the same ·as in 
Livingston county. (Seep. 264.) In Carroll county, however, the 1\lul
berr-y coal is absent from the base of the Pleasanton, its horizon, 
whcrcYer exposed, being marked by a conspicuous layer of red and 
g1·eenish shales. 

'l'hc Lexington heel is absent in all parts of the county in which 
its horizon is exposed but may be present below thie surface in the 
northwest corner; the Summit coal is not known to be over six inches 
thick; the l\Iulky is locally workable; the Bedford, Bevier, and Tebo 
heds appear to be present over most of their outcropping areas, though 
the upper two are rather variable in thickness. 'l'hc Tebo is the lowest 
outcropping seam, and there is little information concerning the 200 
feet or more of Coal Ueasur<'S between it and the thick Mississippian 
limestones. In this interval there may be several beds of coal, perhaps 
locally quite thick but not very persistent; individual basins probably 
underlie only a few square miles. Developments at Waverly, in La
fayette county, show the possibilities of these lower strata. Along 
Grand river and in neighboring country, strong dips are so common as 
somewhat to complicate ruining conditions. 

The absence of deep drillings in the western part of the county 
throws doubt on estimates of the thickness of coal in that region. The 
following estimate is based on areas more or less certainly known to 
contain coal in scams 14 inches or more in thickness: 

Mullcy coal. 18 inches, 3 square miles ..... . ... .. . .. ... .... ... .. . 
Dedford " rn 100 ........ . . . 
Bevier " l G 150 
Tebo " 18 100 

For the county. 

5 , 184.000 tons 
153,600,000 " 
2:J0,400,000 " 
172.800,000 " 

561,984,000 tons 

Probably other deposits concealed beneath the surface, l'specially 
m the northwest corner of the county, would bring the grand total 
to at least 1,000,000,000 tons. 

DET.\TI,1',D :\lENTTON. 

Garrollton.-About one mile west of Carrollton (N. R I/1 and S. E. 
11z S. E. 1,4 Sec. 31, T. 53 N., R. 23 W.) several shafts were operated 
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but their depths could not be ascertained. 1\:fr. J . S. Atwood, on whose 
land they were located, reports the coal as being in a· trough having a 
northeast-southwest direction. The coal was 16 inches thick in the 
middle, thinning to 4 inches on the upturned edges. In a ravine just 
west of the shafts are some abandoned drifts. The beds that should 
contain the Summit and :Mulky coals outcrop in the bluffs near Carroll
ton, but are barren of workable coal. 1\1r. S. 1\L ,Vilcoxson furnished 
the following record of a hole drilled from a low level on the west side 
of the Burlington railroad at Carrollton (N. E. J14 S. W. 1,4 Sec. 32. 
T. 53 N., R. 23 W.): 

DRILLING AT CARROLLTON. 

Clay ...... .. ... .. . ... .. . ... . ... . .... .. . · .. ..... .. ... . 
Shale, gray ..... . . ......... . 
Shale, b lack. . . . . . . . . . ..... .. .. . .. ... .•.. ... . . 
"Rock" . . .. ................ . ... .. . . .. . .. . . ......... . 
Shalo. gray .. . . ...................... . . 
"Rock"..... .. . .. ... ...... . ......... .. . 
Shale, black ...... . ... .... .... •. ..... .•. .... . .. . . 
"Rock" .. . ........... .. . .. .......... . 
Shale, dark gray .......... . ........... .. .. .. . .... . 
Sandstone . . ...... .... ....... . .. . 
Shale, light and dark with 12 inches of "slaty" COAL .. . 
Shale, like last, showing some red ........ . ..... . ..... . 
Sandstone .... . . .................. ... . . ... . ...... .. .. . 
Shale, sandy, light and dark . ... .. .. . . ...... .. . . 
Sandstone ..................... .. . .. ..... . . ..... .. . .. . 
Shale, gray and dark ................. . ..... .•.. ... ..... 
Sandstone, soft, white ......... •. .................... . 
Shale, dark .................. • . .. .. . . ... . 
Sandstone, red .•.. .. . . .. ...... .... .. ... ..... .•. . ... ... 
Shale, dark ................ . ............... .. ........ . 
COAL. .. . . .. ........... .. . ... . ... . .. . ... . .... . 
Shale, dark, mixed with nodules ... .. . .. ... .. ... . .. . .. .. . 
Limestone, har d (Mississippian, lower limi t of coitl) .... . 

Thickness. 
Feet. inches . 

25 
13 
11 

l 
a 
l 
5 
1 
6 
3 

21 
30 

4 
17 

3 
47 
20 

5 
6 

10 
5 

1 7 
7 

Depth. 
Feet. Inches. 

25 
38 
49 
50 
53 
54 
59 
60 
66 
69 
90 

120 
124 
141 
144 
19 l 
211 
216 
222 
232 
232 5 
234 
241 

A little over 3 miles east of Carrollton (::'\T. W. l/* S. E. 14 Sec. 36, 
'l'. 53 N., R. 23 W.) is the shaft of Henry Brooks, in which the following 
section was measured: 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

Concealed ..... .. .. . ............ . ........ .. .. •. . . .. •• . 11 6 11 6 
Shale, black, "slaty," grading up to light shale . ...... · .. . 2 13 6 
COAL (Summit) ............ .... .. . ......... . .. . 6 14 
Shale, soft, light drab ......... . . ... . ..... ... .... .... . . . 4 8 18 8 
Limestone, light gray, weathers burr . . .......... .. ...... . 2 4 21 
Shale. drab, hard .............. . ..... . ....... . ........ . 2· 10 23 10 
L imestone, l!ght gray, hard . ........ . .. .. ... . 2 8 27 6 
Shale. black, "slaty," containing hard black concretions and 

layers of black, bituminous limestone M base . ........ . 6 33 6 
COAL (Mulky). . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. ..... . . l 7 35 l 
Clay, soft .•....... ......... ........... ................ 6 + .... 41 1 

The coal varies from 14 to 24 inches, averaging 18 inches. Aside 
from one inch of dirty coal at the bottom, the bed is fai rly clean except 
for scattered veins and streaks of py1'itc, gypsum, and calcite. l\Iining 
is done on the longwall ·plan, the roof being good except for sporadic 
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oval limestone '' nigger heads'' that in places cut down into the coal and 
are held only loosely in the roof shale. The underclay is 6 to 14 feet 
thick ,and tends to "heave." The coal is hoisted by horse-power and 
is sold locally or hauled to Carrollton. Across the road to the south 
the same coal was mined by P. 1VI. Wallen (N. E. 1;4 N. E. 14 Sec. 1, 
T. 52 N., R. 23 W.). 'fhe area of workable coal is much decreased tin 
the district by the irregularity in the under surface of the roof: Near 
Carrollton the lVfulky is very thin. 

Feet. 
3 to 5 

4 
'"""iil- Limeslone, drab, hard. 

Shale, drab. 

Fie. 23. 'l.'he Mulky coal bed. 
near Wakenda. 

W akenda.- 'fhe Jl.fulky coal is mined north and west of Wakenda, 
where it is about 40 feet above the )lissouri bottoms. About two miles 
northwest (S. W. 1;4 Sec. 8, T. 52 N., R. 22 W.), in the drift of Adkins 
and Sparks on land of Walter 'Woodson, the coal averages 18 inches, 
but varies from nothing to 26 inches. 'l'he roof is strong, and in places 
cuts down badly into the coal. Other small mines in the same bed 
have been worked in the vicinity. Near this place, at Hardwick 's Mill, 
is the following section :* 

Feet. Inches. 
Limestone, upper 2 reet hard. com))act; lower 3 reet. marly, concretion-

ary.... .. .. .. .. .. . . .. .. .. . ... . .. . 5 
Clay and sand, shale at intervals. . . . . . .. . . ... .. . .. .. . ..... . 15 
Limestone, hard. . . . . . . . . . . . . . . . . . .. .. .. . ... .. .. 1 to 2 
Shale, bull above, bituminous, flssilo. . . . . . . . . . . . . . . . . .. .. . . 3 
COAL (Summit). . . . . . . . . . . . . . . 6 
Clay........... . ... . .......... . . ... . ... . . . . . . . . . . . . . 6 1 
Shale, clarlc.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .4 to 5 
Limestone, hard blue... . . . . . . . . . . ... .. .. . ... . ... . ... . . 3 to 5 
$hale. upper 4 feet light drab. lower n feet blaclr. fissile, contains globu-

lar and ovoid concretions. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 6 
COAL (Mulky), driftOd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20 to 28 
Clay................. .. .. .. .. .. .. . .. . . . . ... . ... 4 to 8 

Miami Sta.tion.-Between Miami station and White Rock quarry, 
more than a mile southwest, the regular beds of the Coal Measures are 
replaced by massive sandstone that fill an ancient channel similar to 
the W anensburg and Moberly channels in other parts of the State 
and perhaps belonging to one or both of them. At the quarry there 

*From notes of C. H. Gordon. 
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are nearly ] 00 .feet of white sandstone thinning. at its northern end 
where it overlies 3 feet of black, laminated shale lying above l 8 inches 
of sulphurous coal in regular Cherokee deposits; both the "slate" and 
ihc coal arc cut off abruptly hy the sandstone. 

One mile northwest of the quarry, in the drift of John Amos on 
land of John Bargold (N. B. 11-l S. W . 1,4 Sec. 6, '1'. 52 N., R. 21 W.), 
the coal varies from 10 to 20 inches, averaging 18 inches. Near the 
entrance '' slaty'' shale forms the roof, but further back soft shale 
wedges in and makes mining impnlcticable. '1.'he coal is mined on the 
longwall plan and is sold locally. · ln a near-hy ravine, the following 
section was measured : 

J. Clay, white .. . . . . . . . . . . . . . . . . .. . ..... . 
2. Shale. light drab. ferrugino'Us h\ycrs at top an<I. bottom ... . .. . .. . .. . . 
3. Slmle, ligh~ d rab.. . .. .. . . . .... . ... . .. .. . 
4. Shale, black, "sla~y". . . . . . . . . . . . . .. . . .. . . . .. . . 
5. COAL, weathered. . . .... . .. . . . . .. .... ... .. . .. . 
6. Clay, drab, very hard. .... .. .. .. . . . .. .. . ... .. . 
7. Limesto1ie, hard. impure, concretionary . . . ... . .. . .... . .. . 
8. Shale, darlc to light drab. . . . .. .. . ... .. . .. .. ... . . 
9. S11a1c, b laclc "slaty". . . . . . . . . . . . . . .. ... . . • .. . .. . .. . 

JO. COAL, mined by Amos . .. . . ...... . 

Thickness. 
FePt. Inches. 

2 
4 1 

15 
3 .... 
1 7 
1 1 

6 
1 5 

8 
1 6 

The lower coal is near the level of the :flood plain at this point but 
rises to the southeast and one-c1narter mile away is 30 feet above the 
bottoms. The same two beds have been mined at several places both 
to the cast and the west. 

De Witt.-Coal, probably the 'T'ebo, has been mined about 3 miles 
west of De Witt at the shaft of Chas. Carter on land of John Griffith 
(X W. 11i. S. E. Y-1 Sec. 28, T . 53 N., R,_ 21 W .), but the opening has 
been temporarily abandoned. 1\fr. Carter reports the following section : 

Soil. . .... . .. .. . .. . ... . . . . .. . 
COAL. d irty .. . ..... .•. .. .. . ... . .. ... . 
Shale and clay. . . . . . . . . . . . . .. . .. .. .... .. . 
COAL (Bevier) . ... . .... .. .. .. . . ..... . . . . . . . . . . 
Limestone, compact ..... . .. . . .. .. . .. . . 
Slmlo, black, "slaty" . .... . . ..... . . .. .. .. . . ... .. . . 
COAL (Tebo) , mJnecl .... .. . ..... .... . . . . . . . . 
C lay .. .......... . . .. .. . .. .. . 

Thickness. 
FPel. Inches. 

4 
4 
1 8 
4 
2 
1 8 
4+ .... 

Depth. 
Feet. Inches. 

19 
19 4 
23 4 
25 
2H 
31 
32 8 
36 8 

ln a ravine below the mine the Bevier coal is 22-24 inches thick 
with "soapstone" shale, and, locally, "black hat" above it. Several 
old drifts have been driven into this bed. 

About 6 miles northwest of DeWitt is the shaf t of John Kenyon 
(N. W. 1,4 N. W . 1,,4 Sec. 8, 'I'. 53 N., R. 21 W .) . It was opened about 
four years ago bnt is worked only in winter. The shaft, 16 feet deep, 
reaches 18-20 inches of coal, probably the Bevier. The bed is overlain 
by gray shale which permits it to be mined on the longwall plan. 'T'be 
coal is hoisted by a horse-gin and is sold locally or hauled to near-by 
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vil lages. 1\fr. Kenyon reports 42 inches of coal at a depth of 147 feet 
near his house. 

Bosworth.-1\lining on a small scale has been carried on about 5 
miles northeast of Bosworth, near Grand river. On the land of II. W. 
Metcalf (N. R 1/1 N. E. 1J'.i Sec. 8, 'l'. 54 N., R . 21 Vv.) the Bedford coal, 
28 inches thick, has been stripped; it is overlain here by 3 feet of shale, 
.io that the full thickness is present. 'l'he coal is free from "sulphur." 
A short distance southeast the following section was measured in an 
abandoned drift in the He;-ier coal: 

Shalo. drab ...... . ...... . 
Shale, soft, black. . . . . . . . . . .. . .. . . . 
Limestone. blaok, full of shells. . . . . . . .. .. ...... . . 

~~~~g or black shale} ... ..... .. .. . ......... ... ......... . 

C lay, dark . ..................... . .. . . ..... ..... ... . .. ... . 

'l'hickncss. 
Feet. Inches. 

G+ 
2 

7 

l 10 

The Tebo coal is exposed in a ravine near the stripping, but is 
unly 12 inches thi<:k. '\Vest of the stripping the strata are apparently 
faulted, beds being exposed strati gr a phieally more than 100 feet above 
the 'l'cbo. Up the hranch, these higher beds dip strongly to the cast, 
so that a shaft 125 feet deep w01ild be !'(~quired to reach the Bedford 
coal just west of the stripping. 

'\Yest of Bosworth railroad l'uts expose a few inches of the Sum
mit coal. Other cuts near-by show no coal at the Lexington horizon. 

Bogarcl.-Stratigraphically, Bogard is about 50 feet above the top 
of the Henrietta formation ; consequently no coal of importance out
crops in the vicinity, the horizons of the Bedford, Bevier, and Tebo 
heds being about 150-200 fort below the level of the depot. The coun
try rock to the west is rather heavily buried ben('ath the drift, as 
shown by the drilling at Bingham, 7 miles southwest , where no solid 
rock was found to a depth of 200 feet. 

Tina .-'L'he strata commonly containing the 1\Tulben y, Lexington, 
Summit, and 1\fulky coals are exposed within short distances of Tina, 
but all are barren of coal. An imperfect record of a drilling for oil 
near 1'ina reports about 4 feet of coal at 44 feet and about 2 feet of 
coal at 73 feet. 'l'llis has not been verified by a shaft. A record 2 
miks southwest (S. ,Y. 14 S. '\Y. 1/i. Sec. :1, 'l'. 54 N., H.. 23 W) reports 
2% feet of coal at a depth of 187 feet. 

J!ale.-A few miles east of Ilale, along Grand r iver, arc many out
crops of coal and several mines and strippings. The largest operations 
are in the vicinity of Little Compton, where the Tebo has been stripped 
in pits covering several acres. The 'l'ebo coal varies from 18 to 30 
inches, is hard, lustrous, irregularly beddrd, and generally free from 
pyl'ite in scattered nodu!es of la,,ge size. It is overlain by blue shale, 
which varies from nothing to 6 feet in short distanc0s and is in tnrn 
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overlain by hard, black shale containing '' nigger heads.'' The coal is 
sold locally or hauled to Hale. Dips are numerous and erratic. The 
mines in the district are: R. 1\I. Cowan (S. W . 14 S. E. 14 Sec. 8, T. 
55 N., R. 21 W.), drift in 22 to 26 inches of coal; 'l'homas White, on 
land of Chas. Baughn (N. W. 1,4 N. E. 14 Sec. 17, 'l'. 55 N., R. 21 W.) , 
stripping in 18 to 23 inches; R. B. Callaway (N. W. 14 N. W. 14 Sec. 16, 
'I'. 55 N., R. 21 W. ), slope to 23 inches ; James Odell (S. E. 14 N. E. 14 
Sec. 17, 'r. 55 N., R. 21 W.), shaft (abandoned) 40 feet to 23 inches. 

At "Mowhee Bluff" (S. W. 1;... Sec. 17, rr. 55 N., R. 21 \V.), near 
Little Compton, 13 to 20 incl1es of Bedford coal is exposed directly 

Feet. 

2 

5 

Inches. 

24 

llil Shale, black. 

. Shale, drah. 

Coal. 

-'...< Clay, hard, sandy. 

F10. 24. Coal bed at Litlle Compton. 

beneath 25 feet of sandstone. Two other beds are reported in the 
lower part of the bluff; they probably lie at the Bevier and T.ebo 
horizons. 

The Tebo coal apparently retains a position above water level of 
Grand river as far as the northeast corner of the county. The shale 
and sandstone above the Bedford coal are exposed at many places 
south and east of llale, so that the coal along Grand river is not over 
50 or 75 feet below the surface. A well at the creamery is said to 
have reached, at a depth of 290 feet, the thick :Mississippian limestone 
that marks the lower limit of coal. 

Plymouth.-Extcnding from the north line of the county south to 
:Mandeville is a table-land capped by the Kansas City limestone, which 
lies at the base of the Missouri group. Coal, reported in a number 
of places, probably belongs to the Ovid or to some other bed in the 
Pleasanton shale and is not of great importance. 

CASS COUNTY.~ 

A VF.R A GE ANNUAL P ll0DUC'I'10N, 1 001-1010 . ........... 4,C32 'l'ON S. 

Coal is mined in a number of places but chiefly for local use, 
being shipped only from Creighton. 

Little is known about the county's coal resources, as drilling has 

*Tho geology of Cass county along the :Missouri Pacific railroad was first described 
by G. C. Broadhead (Mo. Geo!. Survey, Rept. for 1872. pt. 2, pp. 167- 168. 195-201). Coal 
is mentioned by Arthur Winslow (Mo. Geo!. Sur~ey. Prelim. rept. on coal: 1891, pp. 132-
133). Tho topography is s hown on the Harrisonville, Olathe, Mound City. and Butler 
sheets of the U. S. Geological Survey. 
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been confined to a few localities and the chief coal horizons lie too 
deep to be exposed. The escarpment formed by the thick beds at the 
base of the Kansas City limestone crosses the county sinuously from 
the southwest to the northwest corner. West of it the important coal 
horizons lie at depths of 200 feet or more. East of it the general level 
of the county is about 200 feet lower and the outcropping rocks belong 
mainly to the Pleasanton shale and the Henrietta formation. In the 
southeast corner of the county, along Grand river, the shales and 
sandstones of the Cherokee shale outcrop in a small area. The general 
succession of strata is sho,,n in an outcrop and drill record at Pleasant 
Hill, given below : 

OUTCROPS AT PLEASANT HILL (AFTER BROADHEAD). 
Thickness. 

Kansas City limestone- Feet. 
1. Shales, clayey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 4 
2. Ochro. brownish, decomposing, fossiliferous... . . . . . . . . . . . . . . . . . . . . . . t 
3. Shale. dark drab. clayey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
4. Limestone. buff to drab.......................................... 7 
5. Limestone, grayish-drab. rough and irreguiarly bedded; has buff shaly 

partings.................. . ................... . ..... ... ..... 8 
6. Shale. brown and buff. calcareous................................. l! 
7. Limest-one, blue. shaly, turns brown on exposure.................... 4 
8. Shale, blue and bituminous with an occasional knife-edge of coal. . . . . 4 
9. Clay, blue and buff.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

10. Limestone, light-drab to gray (Bethany Falls). . . . . . . . . . . . . . . . . . . . . . 16 
11. Shale. blue and bituminous, wltl1 limestone bands near center....... llt 
12. Limestone, gray, in places ferruginous (Hertha).. . . . . . . . . . . . . . . . . . . . 4 

Pleasanton shalc--
13. Shale............ . ............................................. 14 
14. Sandstone, calcareous. or sandy limestone. dark brownish gray when 

weathered, bluo when fresh... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
15. Sandstone and sandy shale....................................... 40 

DRILLING AT PLEASA'N'T HILL.t 

150 FEET SOOTH OF MISSOURI PACIFIC STATION. 

Thickness. Depth. 
Feet 

Dark clay ............... . ...................... . 30 
Inches. Feet. Inches. 

30 
Grave,, water•bearing ................. ...... . . . . . . 

Pleasanton shale-
Clay, with thin layers of sandstone ....... .. . . 
Black, bituminous shale. with thin streaks of coal (Mul-

berry)...... . . .. ................... . 
Dark shales, with thin limestone layer ... . .. . . ...... • 
Dove-colored shales .............................. . 

H enrietta formation-
Limcstone, gray ..... ............................ . 
Dove-colored calcareous shales ............ . ....... . 
Dark sha1es with red bands ... ...... •.. ............ 
Shales . ..... ..... .. ..... . ....................... . 
Sandstone .. ..... . .... . . . .... . ...... .. .......... . 
Shales and limestone ............... .......•.. . .... 
Black shales with thin coal ccams ........ . ........ . . 
Shales and clay .................... • .............. 
Blue limestone ............. .......•........ ...... 
Dark shales and sandstone ........................ . 
Dark blue and red shales ....... . .. .... ........... . 
Hard blue limestone ........ . ....... .. ........... . 

2 

43 

3 
2 
9 

5 
7 
2 6 

28 
3 

17 
3 
3 

10 
7 

15 
2 

32 

75 

78 
80 
89 

94 
101 
103 
131 
134 
151 
154 
157 
167 
174 
189 
191 

6 
6 
6 
6 
6 
6 
6 
6 
6 
6 

tShepard, E. M., Underground Waters of lVflssouri; Water-Supply Paper, U. S. Gcol. 
Survey, No. 195, 1907, pp. 113-114. 

G-9 
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DRILLTNG AT PLEASANT IIILL-Contiuued. 

Cherokee shalo-
Dark shales and coal (Lexlngton) .... • . .. ... . .. .. ... 
Clay . . . ... . ................. ...... . ..... . . ..... . 
Sandstone ... ... .. . . ............... . ... . . ... ... . . 
Limestone ........ ... ..... . . . .. .. . .. .. .. .. . ..... . 
Sandstone ......................... .... . .. . ..... . 
Shales and coal. ........................... .• ... . . 
Al ternating sandstone and shale ..... ... ...... . .... . 
Dark shales .... .................. ..... . . 
Shales.... . .. . .............. . .... . 
Bituminous "slate" ............. . . . ........ . ..... . 
Sandstono and shales ................ . ...... .• ... 
Shale, "slate," and a root of coal. .... . ....... . .... . 
Sandstone and shales wHh pyrite . . ... . ... ... .... .. . 
Limostone ....... . .................. . ...... . . ... . 
ShaJes ............... . ..................... .. ... . 
Good bituminous COAL.. . . ............. . 
Fine clay, with nodules of ironstone ........... . .. . . . 
Clay, shales and ironstone ... . . ... . ...... .. ...... . . 
Micaceous sandstone, with some clay .. .. ..... ..•. ... 
Dar le clay, with a foot or coal ................ . .... . 
Sandstone and blue shales with pyrites ..... . .. . .... . 
Shale... ..... . ................ . . . ... . .. .. ... . 
Brown sandstone .. .... .......................... . 

Mississippian series (lower limit of coal)-
Llmostone and chort .... ..... .. .. .... •. ...... .. ... 

Tllickness. 
Feet. Inches. 

1 
2 

10 
2 
3 
1 

80 
l 
9 
3 

18 
2 

31 
l 
3 
1 
5 

10 
105 

5 
47 
HI 
28 

25 

6 

G 
6 

Depth. 
Feet. Inches. 

1()3 
195 
205 
207 
210 
211 
291 
292 
301 
304 
322 
324 
355 
356 
359 6 
361 
366 
37G 
481 
48G 
533 
!;52 
580 

605 

The record of the drilling and the outcrop measurement together 
form practically a complete, though very imperfect, section of the 
Pennsylvanian 0£ the county. It may be considered fairly typical 
for strata above the Cherokee formation, though below that the strata 
probably vary considerably from place to place. Some of the coal 
horizons of the Cherokee are probably as persistent as in other coun
ties, but, owing to the absence of limestone, they can not be identified 
with certainty. 

Three coal beds of general distribution, the Ovid; the Mulberry, 
and. the Lexington, outcrop in the county. The Ovid seam lies near 
the top of the Pleasanton shale, and, whi le relatively persistent, it 
rarely exceeds two or three inches in thickness. 'l'he Mulberry bed 
lies a few feet above the base of the Pleasanton shale in the south
eastern portion 0£ the county. A few miles to the south, in north
western Bates county, it is an important bed, but its maximum known 
thickness in Cass county is only 12 inches. It has been stripped in a 
few places for local use. The Lexington bed, though not utilized in 
Cass county, is mined at several places in J·ohnson county, where it 
varies from 14 to 18 inches in thickness. In the vicinity of Creighton 
it is either absent or too thin to be of any value. In the. Pleasant Hill 
drilling it is reported as 18 inches of dark shale and coal. 

Drillings at widely separated points indicate that the whole county 
is underlain by one or more workable beds. Any estimatP. as to thr~ 
coal resources of the region, however, must necessarily be very rough. 
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An examination of the available drill and outcrop records indicates 
that the assumption of an average of 36 inches of coal in beds not 
less than 14 inches thick is very conservative. On this basis the total 
original coal reserve of the county is 2,460,672,000 tons. 

DETAILF..d) 111EXTTON. 

Creighton.-Mining has been carried on near Creighton for several 
years and a shipping mine, opened in 1898, is now operated by Stone 
and Son (S. E. ~ N. W. 14 Sec. 24, T. 43 N., R. 29 W.) . 'l'he shaft is 
165 feet deep. The product is hoisted by steam and loaded on a tram
way three-fourths mile long and connected with the Kansas City, Clin
ton & Springfield railway. 

lVIEASUR~MENT AT CREIGHTON MINE. 

Shale. hard. forming a good root. . . . . . ............................ . 
Inches. 

24 
Shale, blacl(, soft, up to 5 inches, tL5Ually. . . . . . ... . ...... . ............. . 2 

28-34 
12 + 

COAL, clean except for one-fourth inch of pyr ite in places near mlclclle .. . 
Clay. sanely, harcl..... . . .. . ............................ . 

The underclay is too hard for undercutting and the room and 
pillar method has been adopted. The stratigraphic position of the 
coal is somewhat doubtful, though its distance below the Lexington 
coal and to some extent the natnre of the strata above it indicate that 
it lies at the horizon of the Tebo, the coal bed mined in many places 
in Henry county. 

DIAMOND DRILLING NEAR CRETGl:fTON MINE (S. E. i N. W. t SEC. 24, 
T. 43 N., R. 29 W.). 

Loose earth . 
Henriotta formMion-

COA L ......... . ...... ..... .. .. .. .. .. . ... . 
Clay ....... . 
Li mestonc ... . . .......... . 

Cherokee shale--
Shale......... . ...... .. . . . 
COAL (Lexington) ..................... .. ..... . 
Clay . ... . ............................ . 
Shale .... . .. . 
Ochre. reel . . .. .. . .. .. .. .. . .. ...... .. .........•... 
Shale . . . . . .. . ... . . .. . . . 
Sandstone ..... . . 
Shale . .......................... · . . ····· ·· ······· 
COAL ...... .. ... . .. . . .... .... . . .. . . ...... . 
Clay ........... . 
Shale. black, "slaty•• ............................. . 
Shafo. dark. . . . . . ... . ...... . . .. . .. .•. ..... . 
Sanclstonc ..... . ..... .. ...... . . 
Shale, black .... . .. . .. ..•... ......... ......... . .. . 
COAL, a few inches . ... ••.. .......... . ...... . . .. . . 
Shale, reel . ............. . .. . . . ........ . 
Shale, sanely ............ .. ........ ...... .. ...... . 
Sandstone..... .. ..... . . .. . ... .•. .. 
Shale. sanely ................. . .................. . 

Thickness. 
Feet. Inches. 

l.5 

4 
2 2 
1 8 

6 10 
3 

2 9 
9 
3 
3 
2 6 
3 5 

8 
7 11 
1 
8 

13 4 
5 8 

13 
5 
3 6 
2 6 

Depth. 
Feet. Inches. 

15 

15 
17 
19 

26 
26 
29 
38 
41 
41 
46 
49 
50 
58 
59 
67 
80 
86 

99 
104 
108 
110 

4 
6 
2 

3 

6 
11 
7 
6 
6 
6 

10 
6 

6 
6 

6 
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DIAMOND DRILLING NEAR CREIGHTON MINE (S. E. i N. W. i SEC. 24. 
T. 43 N., R. 29 W .)-Continued) . 

Cherokee shale--Continued. 
Shale, "slaty" ................. . ..... ..•. .... •• ... 
COAL, a few inches (Bevier?) . .. .. ......... ... ... . . 
"ltock," hard ...... . .. ... . . .. .. .. .. .. . . . . ... • . .. . 
Shale, dark, sandy ............ . . . . ...• •.. .... . .... 
Sandstone, hard, shaty . ... ... ...... .. ..... .. ..... . 
Shale, blue, sandy .... .. .. .. . ... . ...... . . .. . .. • ... 
COAL (Tebo"!) , mined ... . . .. ...••...... . .. . ... . .. 
Shale, black ....... . ........ . ... . .. .. .. . .. .. .. •. .. 
Clay ....... . ... . ...... . ...... .. ... . .. . ... .. .... . 
Sandstone . ... .. . ....... . .. . . . .... ........ . ... .. . 

Thickness. 
Feet. Inches. 

10 6 

9 
3 
4 

6 

3 5 
4 

4 2 
1 6 

Depth. 
.Feet. Inches. 

121 

121 6 
130 6 
133 6 
137 6 
140 . 11 
141 3 
145 5 
146 11 

A drilling not far distant (S. W. 14 N. E . 14 Sec. 24) and begin
ning at a higher level, shows : 

COAL . ... . . . . .... ................... .. ... ... • ...... . .... . 
COAL .. .. . ..... . ... . .. ... . • ....... . ...... • ............... 
COAL ....... •• .. .. . . •.. . ....••. .... . . ... .. .. . ............ 
COAL .... . .. .. .. . . . .. . .... .. .. .. .. .. .. . ... . . . .....• . .. . .. 
COAL .... ... . .. .. .. . ... . ... . . . . ... • . .. . . .. ......... .. . .. . 
Bottom of drilling ..... . . . . 

Thickness. 
Inches. 

6 
9 

16 
27 
18 

Depth . 
Feet. Inches. 

32 6 
42 9 
85 4 

168 5 
261 
326 

About five miles northwest of Creighton, near Walnut creek (S. 
W. 14 Sec. 34, T. 44 N., R. 29 W.), the following beds were encountered. 

COAL ... • . . .. .... . ......•....... . .. .. ..... ... . . . ..... . ... 
COAL . ... .... .... . .. . ... . .. .. .. . ... . .. • ... ... ........ • ... 
COAL ......... . . .. . ... . ...... • .. . .. . .• .............. .. ... 
COAL .. . • ..... • . . ... . • . ......•........ ...... .. ...... . .. . . 
COAL .... ..... • .. .. ....... . ...... . ... . .. . . .. . ... . ... .. .. . 
COAL ............... . . .. .. . . • .. . .. .. • ........... .. . . . .... 

Thickness. 
Inches. 

5 
20 
18 
10 
16 
31 

Depth. 
Feet. Inches. 

10 5 
33 
84 6 

131 10 
169 10 
185 7 

The last bed mentioned is probably the same as that mined at 
Creighton·, the drilling beginning at a higher level, stratigraphically, 
than either of the other drillings quoted. 

Ha,rrisoniville.- Several years ago a hole was bored at Harrison
ville to ;a depth of 505llz feet in search of gas. At 292 feet, 18 inches 
of coal mixed with laminated shale was found. The record is too im
perfect to fairly r epresent the coal resources of the district. 

:Miscellaneous localities : Drilling has been done at many other 
places in Cass county, among them Garden City, Lone Tree, Austin, 
and Lisle, but the records are not available. At Paola, Kansas,t a 
drilling is r eported to have struck 4 feet of coal at a depth of 631 
feet (115 feet below the Lexington horizon). The thickness reported 
is questionable, but it is to be noted that the coal apparently lies at 
the same stratigraphic level as that mined at Creighton. 

:Univ. Geo!. Survey, Kansas, vol. IX, 1908. pl. 88. 
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CEDAR COUNTY.* 

AVERAGE ANNUAL PltODUCTroN, 1001-1010 ........... .. 748 'l'ONS, 

Cedar county is on the border of the Ozark region; and in it the 
Pennsylvanian rocks are confined to the higher ridges, having been 
removed from much of the area by post-Pennsylvanian erosion. Coal 
mining, for local consumption only, is carried on chiefly near Jerico, 
Lebeck, and Balm, and east of Caplinger Mills, by stripping or drift
ing. The P ennsylvanian consists chiefly of sandstones of a reddish, 
brown, buff, or orange color. The principal coal bed lies but a few 
inches below the base of a considerable thickness of sandstone. Widely 
separated outcrops of coal exhibit marked similarities in character 
and associations, yet, owing to the absence of good horizon markers, 
it is unsafe to correlate beds on opposite sides of a large upland area. 
Any of the areas shown on the State geological map as Pennsylvanian 
may contain coal, but in many districts the fact can be determined 
only by drilling. 

The followipg estimate of the total coal reserve is based ·on 1,800 
tons per acre-foot, and includes only beds over 14 inches thick : 

Eldorado Springs, average 20 inches, 36 square miles . .. .. , ....... . .. . ... . 
Jerico, a:verage 20 inches, 36 square miles ............... ..... . . . . . . ... . . 
Lebeck-Balm, 18 Inches. 9 square miles... . ........................... . 
Caplinger Mills, 20 inches, 6 square miles ....... . ......... .... .. ..... .. . 
Other beds and pockets .................. . . . ...... ... .... . .. .. ....... . 

For tbe county ......... • .................... ...... .. ...... .... .. 

DE'fAILED MEN'l'ION. 

Tons. 
69,l20,000 
69,120,000 
15,552,000 
11,520,000 
5,000,000 

170,312,000 

J erico.-The divide in the southwestern part of the county between 
Horse and Cedar creeks is largely capped with Pennsylvanian rocks, 
chiefly sandstone. Below the sandstone in many places is a bed of 
coal that lies less than GO feet above the base of the Coal Measures. 
Whether the coal is coextensive with the sandstone is a question which 
can be determined only by drilling, but the probabilities point to the 
existence of inany barren areas. The sandstone in some places r ests 
directly on the coal, but in others is separated from it by a thin shale 
that weakens the roof in the mines when it exceeds one or two feet 
in thickness. In the Jerico district the coal mined is generally found 
in two benches, each varying from about 7 to 15 inches, with a shale 
parting of 8 to 24 inches. The coal, while generally of good quality, 

*The geology or Cedar county was described by G. C. Broadhead (Rept. for 1873-1874: 
Mo. Geol. Survey, pp. 62-76). The coat Is mentioned by Arthur ·wmslow (Prellm. rept. 
on coal: Mo. Geol. Survey, 1891, p. 160). The topography is shown on the Stockton and 
Nevada sheets of tho U. S. Geol. Survey. 
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may be only fair, and contains a moderate amount of pyrite in thin 
streaks or scales. 'l'he following drifts were in operation when the 
district was visited : L. Godfrey, one-fourth mile west of J.erico, 17 
inches of coal with a 12-inch parting; Chas. Carter, 1 mile southwest, 
26 inches of coal with an 8-inch parting; Pogue bank, 3 miles south
west (N. E. 1.4 S. E. 1.4 Sec. 20, 'l'. 33 N., R. 28 W.), 24 to 27 inches of 
coal with ]8 to 24-inch parting; William Givit (Old Duncan bank), 
about 31/2 miles south 0£ west (N. '\V. 1.4 N. W. Vt Sec. 13, T . 33 N., 
R. 29 W.), 22 inches of coal with an 18-inch parting; R. 'l'. Taylor 5 
miles southwest (S. W . 1.4 S. '\V. 1.4 Sec. 24, T. 33 N., R. 29 '\V. ) , 25 
inches of coal, with a 6-inch parting; at the latter place the lower four 
inches of the coal was dirty. 

In the next township north 0£ Jerico coal has been reported from 
a few places both east and west of Tingley, also from 41/:.\ miles north
of Jerico (Sec. 3, T. 34 N., R. 28 W.), but it appears to be thinner than 
that south of Jerico. 

EltJ<Jrado Spr-ings .- 'l'hc area in the vicinity of Eldomdo Springs, 
bounded on the west by Clear fork and on the east by the tributaries 
of Little Clear fork and Alder creeks, contains much sandstone, below 
which, at least in places, is coal. At the drift of Geo. Anson, about a 
mile southwest of town (N. E. 14 N. B. 1.4 Sec. 29, 'l'. 39 N., R,. 28 W.), 
there are 22 to 36 inches of coal below 5% feet of shale. Sandstone 
appears above the shale. In the northeast corner of the town what 
appears to be the same bed of coal is reported to be only one foot thick 

Lebeck.- Just west of Lebeck and at "Coal Hill," about one mile 
southwest, coal has been extensively stripped. 'l'he region is covered 
with sandstone, beneath which and overlying the coal is an extrernely 
variable layer of shale, sandstone or conglomerate, which ranges in thick
ness from nothing to 2 feet and which in some places is so hard that 
it has to be blasted out before stripping can proceed. The coal varies 
:from 11 to 22 inches in thickness, is rather irregularly bedded and 
contains a few plates 0£ pyrite on the bedding planes, particularly 
near the base. The coal is used locally or hauled to Eldorado Springs. 
'The following are the more important strippings in the district: 

C. A . Schroder .. .. .•. ... S. E. t N. E . t 
C. M. Schroder .. ........ N. E. t S. E. t 
C . M. Schroder .... .. . .. . N. W . t S. ·w. t 
John H. Selby .... .. .. .. . S. W . t N. W. t 
Edward Davisson ........ S. E. t N. W. t 
W. E. Reynolds, on hind 

of Andl'ew Ogleby .. . N . ',\7 • t N . W. t 
Daniel Boyer .. . . .... .... S. W. t N. E. } 
Bert Bailey ... . ..... . .. . S . E. t N. 'E. t 
Isaac Williams. . . . . . . . . S. E. t N . E. t 
J. W . Andes ........ .... . S. W. t N. W. t 
E. M. Beebe .. . ....... . . s. W . t N. w. t 

Sec. 10, T. 36 N, R. 27 w . . . . 
Sec. 19. T. 36 N .. R. 27 W ... . 
Sec. 19, T. 36 N . . lt. 27 W ... . 
Sec. 20, ·r. 36 N .. R. 27 W ... . 
Soc. 20, T. 36 N., R. 27 W ... . 

Sec. 20, 'l'. 36 N., R . 27 W ... . 
Sec. 17. T. 36 N., R . 27 W ... . 
Sec. 17. T . 3G N ., R. 27 w ... . 
Sec. 17, T . 36 N., R. 27 W . . . . 
Seo. 16, T. 36 N., R. 27 W .... · 
Sec. 16, 'l'. 36 N., R. 27 '" . .. . 

'J'hickncss of 
coal. 

Inches. 
18 
18 

11-22 
18 
18 

18 
18 
18 
20 
18 
18 
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Balm.- Coal resembling .that at Lebeck .is mined in the vicinity 
of Balm. At the crossroads on the southern edge of the village (N. E. 
-Y.i S. W . Vt Sec. 22, T. 36 N., R. 27 W.), 18 inches of coal was formerly 
stripped and drifted. About one-half mile south of Balm is the strip
ping of '\Villiam Smith (N. W. Y.i, N. W. Y.i, Sec. 27, 'l'. 36 N., R. 27 W.), 
at which the following section was measured: 

Feet. 
Sandstone... . . . . . . . . . . . . . . . ... .. ...... ... .. . 
Shale. sandy. grading into next below .... . ...... .. ........ . ....... .. . ... .... 5 to 5t 
Shale, "blue slaLe, .. hard when fresh. weathers blue or red. . . . . . . . . . . ! to 1 
COAL, 15 to 22 inches, average......... . . . . . . . . . . . . . . . . . . . l! 
C lay . ......... . .................. .. .. ..... .......... . .... . ........... . .. 6 + 

North of Balm, near the north line of the county, coal is reported 
20 inches thick. 

Caplinger Mills.-'l'hc only area east of Sac river in which coal 
.is known to occur, lies east of Caplinger )fills, in the east-central part 
of 'l'. 35 N., R. 26 ,V. Broadhead, who estimates its area at six square 
miles, gives the following section, obtained in the S. E. Y.i, S. W. 14 
·Sec. 13, T. 35 N., R. 26 v.,r.: 

Thickness. 
Feet. Inches. 

Sandstone ..... 
Sha le.... . .. . ............... . . . . . . . . . . 10 
COAL. tolorat)l )' good. containing a good deal of pyrite and somewhat 

"slaty" at top. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4 
Shale and cla)' , passing into stmdstone below.. . . . . . . . . . . . . . . . . . . .. 2 to 3 
COAL. more compact than top seam; saicl to b9 better. but conLains some 

pyrite . ............ .. ........ ...... .. . . . . . . . . . . . . . . . . . . . 1 6 

In the N. E. J,4, S. vV. 14 of tl1e same section the coal was found 
to be 36 inches thick, and in the N. ,V. 14 S. W . l_.4 to be 20 to 36 inches 
thick. It is also reported in the N. E. 14 of section 24, same township. 

CHARITON COUNTY."~ 

AVF.rtAGF. ASNUAT, l'RODUC'l'lON, 1001-1010 .. . .. . ... . 8,403 'l'ONS. 

Although there arc important fields adjacent to it on the north 
and cast, Chariton county has never produced much coal. '!.'here are 
many small mines on thin coal beds in tlte region, but no shipping 
mines have ever been operated in the county except a few that were 
worked intermittently, for the region contains no thick coal beds and 
no thin ones of good quality, except in districts rather remote from 
railroads. 

Jn the north-central part of the county, near Rothville and on 
Mussel fork, arc exposed sections embracing rocks from the lower 

*The topography of the southern part of Chariton county is shown on the Niarshall 
ancl Glasgow atlas sheets of the U. S. Geo!. Survey. Brief mention of coal is made by Wins
low. Preli minary report on coal : Mo. Geo!. Survey, 1891, pp. 91-92. Tho geology and 
topography of t,hc eastern eclge of the county are represented on the map of the Bevier quad
rangle republished in this volume with the report on Macon county, anc1' of the Huntsville 
quaclranglo with the report on Ranclolph county. 
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part of the Henrietta formation to the Tebo coal beds, and these repre
sent nearly all the strata found above drainage within the limits of 
the county. Except in parts of the valleys of East fork, Middle fork, 
Mussel fork, main Chariton, and the northern part of Yellow creek, 
there are few good exposures, as a heavy mantle of drift and other 
loose surface material covers much of the region. 'l'his drift covering 
combined with channel deposits that are similar to those occurring in 
Randolph county and are apparently rather irregularly distributed, 
and also with the. absence of conspicuous limestone or other persistent 
beds to act as markers, renders the geology of Chariton county some
what difficult to unravel. There arc four horizons at which workable 
coal occurs : 

COAL BEDS OF' CHARITON COUNTY. 
1. Mulky coal. . . . . . . . ... . .............. . ...... . ... . . 

Interval. . ...................... . . ....... . ...... .. .... ··· , ·.···.··· 
2. Bevier coal, in two benches .............. . . • . . .... . ....... . .......... 

Interval. ... . .... . .. .. .. . ... . ........ . .. . ............ . . . • .. . ...... . 
3. Tebo coal . . .................... . . . ...... . .. . .... . ....... • ...... 

Interval .. . ... . ............ . ...... •. ..... . ....... . .... . .. . ......... 
4. Eureka coal. ..... . ....................... . ... . ..... . ... . ........ . . 

Feet. 
o to 2 

15 to 50 
1 to 5 

10 to 25 
O to 2t 

GO+ 
0 to 5 

'l'he highest bed, the nfolky, lies just beneath black laminated shale 
which grades upward into softer material and contains concretionary 
"niggerheads." Over the shale is a thin but compact limestone cap
rock, the whole forming an excellent mine roof. '!'his bed has been 
removed by erosion from. a wide territory in the western and southern 
part of the county and was never deposited in workable thickness in 
much of the remainder of the county. I ts most important known 
occurrence is at Rothville. 

'l'he rocks next below the Mulky consists of sandstone and shale 
and which are very irregular in thickness and character. 'l'he Bevier 
coal bed, so important in l\facon, Randolph, and other counties, is also 

Fishtrap 

Sha le 

Coal 29• 

, , ,-, Clay 4• 

Coa1 13• 

Limeatonc. 

B.ynumvil'le E.o f Salisbur y NE.of Keyjesvil le 

Shale 

Coa l 1i" 

Co~I 20• 

t".,;. 

:~~ Clay 

Ro1hv,lle 

F ig. 25. 'l'he Bevier coal bed in Chariton County. 

a potential though neglected factor in the development of ~ortheastern 
Chariton county. As shown at the mines at Fishtrap, Prairie Hill, 
east of Salisbury, and east of Shannondale, the quality of this coal is . 
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good and the bed is only slightly thinner than in the main producing 
fields farther east. A factor with which to reckon, however, is the 
"bench rock," or clay parting, which divides the bed into two benches 
and in many places thickens so much as to render mining difficult. In 
spite of this fact, scvoral profitable though practically unknown coal 
fields lie along the eastern edge of the county, and especially in its 
northeast corner. Further west the parting thickens to 10 feet or 
more, separating the Bevier into two distinct beds, distinguished in 
this report as the upper and lower Bevier. In some places the upper 
and in others the lower is thick enough to justify mining, though only 
on a small scale. Local mines are operated in these deposits at Eccles, 
south of Keytesville, at Guthridge Mills, and near Trade. 

Under the limestone member that lies below the underclay of the 
Bevier bed is a succession of shales bearing a few thin bands and con
cretionary layers of limestone. Under this is the Tebo coal, a bed that 
underlies nearly all of the county except a strip about five miles wide 
on the west and south. It attains a thickness of 27 inches at South • 
Marceline and possibly more in the upper part of l\fussel fork valley, 
but in most of the county is less than two feet. 'l'he roof is in part 
a :firm '' slaty'' shale and in part a weaker clay shale. The quality 
of the coal is in general not so good as that of higher beds, as it con
tains a larger amount of "sulpliur" and other impurities. It underlies 
nearly all of the county except the main bottom lands and has been 
mined for local consumption northeast of Sunme1·, west of Rothville, 
near Brunswick, south and southeast of Keytesville, near Eccles, south 
of Salisbury, and east of Shannondale. This bed is now being utilized 
at very few of these localities. On the county line, at l\1arceline, it is 
being mined for railroad and shipping purposes. 

About 60 feet below the Tebo and separated from it by shales and 
sandstone is the Eureka horizon. Very little is known about the nature 
of this coal bed, as it lies too low to outcrop and little drilling has been 
done in this region. In counties on the east it lies in basins of fair 
thickness separated by rather broad barren areas. It is not safe to 
sink to this bed until drillings have proved a minable thickness under 
the entire area it is planned to work. I£ the bed formerly mined in the 
town of Salisbury and found by drilling south of town is the Eureka, 
as seems probable, basins of thick but irregular coal will be found by 
the drill in other localities. The Eureka is the lowest coal likely to be 
discovered. As shown by a drilling at Brunswick and several in neigh
boring counties, the Mississippian underlies the Coal Measures at depths 
very little below the Eureka horizon and in places probably projects 
above it. There is probably no coal under the bottom lands of the 
·Missouri and Grand rivers. 

The total original tonnage of the connty is very roughly estimated 



138 TIIE COAL DEPOSITS OF :MISSOUIU. 

in th e following table. 'rl1e estimate in<:ludes no parts of beds less than 
14 inches thick and assumes a content of 1800 tons to the acre-foot. 
'l'he quantity already mined is so small as to be negligible: 

B ed. 
Mulky .... .. ......... .. .. .. . ... . .. .. . ... .. .. . .... . 
Bevier, both upper and lowe1· . . . • . . . . . . . . . . . • . . . . . .. .... . . 
Tebo....... .. .. .. .. . .. .. . . .. .. ... .. . . 
Eureka (problematical) .... . .. . . 

Total ....... . 

Tons. 
172,800,000 
fl97,00U,000 
840,000,000 
150,000,000 

2,168,800,000 

Broadly speaking, the strata of Chariton county are horizontal; 
so that the depth of a hed below the uplands may be rough ly deter
mined by the level of its nearest outcrop in the valley. 'rhere is a very 
gentle general dip to tlte south, which is approximately equal to the 
gradient of the main streams. Tltere are, however, minor undulations 
that cause variations in the level of heds along certain zones. 

Dl<'.'1'.ULED l\H;NTION. 

Lagondci. t-A shaft sunk many years ago at Lagonda, in the 
northeast corner of Chariton county, is said to ha vc encounteretl the 
;\lulky and Summit coal beds. The surprising feature of this is that 
the 1\f ulky lies at an altitnde of 670 feet, although at a place one mile 
south and at IImn.rnacks .l\Iill, five miles north, it lies about 50 feet 
higher. 

SHAltT AT J,AGON DAt (S. W. t . il. J<:. l, SEC. 18, T. 56 N . . R,. 16 W.). 

Clay (drift) . .. .. ......... .. . ............. . .. .. .. .. .. . 
Limestone. 
Shale. black, "slat.y" . ... ... . . .. . . .. . ... . ...... . ..... . . 
COAL (Summit ) ....... . .. .. .. .. . .. .. . .. .. . ... ... . 
Clay .. 
$hate, bluish white ..... . .. . ... .. . . .......... . .. . 
Limestone, hard . . ............................ . 
Shale and COAL (Mull{y). 

Thickness. 
Feet. Inches. 

14 
3 
5 6 
1 l 

18 
3 
4 

6 

Depth. 
Peet. lnches. 

14 
17 
22 6 
23 7 
24 1 
42 l 
45 t 
40 1 

l1'ishtrap Fe1'ry.- 'l'he Bevier bed§ is exposed just above water 
rn the Chariton at Fishtrap, where a drift has been driven into it and 
operated by J. A. Clark (N. W. 1,4 S. W. ~1.i Sec. 29, T. 56 N., R. 16 W.). 
One-half mile north J. H . J effrey has sunk a shaft (N. W. 1,4 N. W. 14 
Sec. 29, 'l'. 56 N., R. 16 '\¥. ), hoisting with a horse-whim. 'l'he coal at 
these local mines is of fine quality and comparatively free from 
"sulplrnr." There is an average of 42 inches of coal split into two 
benches by a parting of ltard clay that lies about one foot from the 
bottom and averages four inches in thickness, though in one or two 
places it is as much as l 6 inches thick. This parting does not appear 

tSee map of Bevier quadrangle ic. report on 'Macon county. 
!A report on the Bevier sheet: Mo. Geol. Survey, 1893, p. 35. 
§This bed was doubtl\1lly correlated wi th tho Mulky (Macon City) by Gordon (A 

report on the Bevier sheet: Mo. Geo!. Surve)', 1803. p. 36), but high water prevented his 
examinink the section. and information recently 1pthcrcd show~ conclusively thab the coat 
mine<! i$ without quest101i the Bevier. 
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to interfere with the economical working of the mines and both benches 
are cut by one shot. Above the coal is more than 14 feet of shale that 
ii; drab at the top and black and hard at the base, forming a very fair 
roof. Below the coal is clay that averages about 20 inches, but varies 
because of the uneven surface of the limestone upon which it rests. 
'I'he latter is at least two feet thick and very hard and compact. Vv. 
'I'. Wilson has recently sunk a shaft west of the Jeffrey mine (N. W. 1/1 

N. E. :1/a, Sec. 36, 1'. 56 N., R. 16 W.), reaching the Bevier at 60 feet. 
He reports that the coal is 58 inches thick and the clay parting only 
one inch. Over the coal is about 30 inches of black shale, over which 
is 24 feet of alternating sandstones and shales lying under 34 feet of 
drift. 'l'hiek coal probably underlies a large territory in this corner 
of the county, and deserves more attention than it has received. 

Bynwm.ville.-The Bevier bed was formerly cx:plored by a shaft on 
the land of C. R. Billete1· on the east side of Bynumville (N. W. l_,:i, 
S. E . 1,4_ Sec. 35, 'l'. 56 N., R. 17 W.), where it lies only a few feet below 
the level of Elm branch, and where in 1911 a new shaft was being
s1mk. What is prohably tl1e 1\fulky bed, but may be the Summit, was 
found in a well not far distant. 

SECTION AT DYNUlVfVJLLE. 

I. Limestone, compact. one-half inch clay parting near middle . . . . 
2. Shale. soft at top, black ancl "slaty" in lower part .. . . .............. . . 
3. COAL (:'11\llky?) ........ . 
4. Clay. white. . . .. .. .. . .. .. ........... . ... . 
5. I11 ierval . . . . . . . . . . . . . . . . ......... . ... . .... . .. . .. ... . . 
6. Shale. light a.t top. becoming darl{er towll,l'dS bottom ..... ........... . 

{

COAL. 24 inches, } 
7. "Bench rock," 6 to 12 inches, (Bevier) ....... . ...... . ... . ........ . 

COAL. 12 inches, 

Feet. Inches. 
2 G 
3 
1 
2 

30 
18 

3 G 

ITamden .-Tn the summer of 1911 a shaft was being sunk between 
Hamden and l\Tussel fork by Arthur l\IcSparns (N. E .. % N. W. 11-t. 
Sec. 20, 'I'. 55 N., R. 17 W.), who cx:pc•cted to find three to £our feet of 
coal at less than 50 feet, an opinion based on coal found in an old well 
located a short distance east. 

Prairie Hill.*--Whcn Prairie Hill was visited a shaft had been 
sunk 42 feet through the fol lowing: 

SHAFT AT PRAIRIE HILi, (S . . K t S. W. t SEC. 32, T. 55 N ., R. 16 W.). 

Drirt clay . . .. .. . . ... . ....... . . . . .. . . .•. .... ... . . 
Limestone .... . .. .. ............. . 
Shale........... . . ..................... . . . 
Limestone. blue ..... . 
Shaie, black, "slaty" (horizon of Mulky coal) .. . . . 
Sandstone, whi~e . .. . . .. . ..... . ... . .. .. ... . 

Thickness. 
Feet. 1 nches. 
20 

1 6 
10 

3 
6 
1 6 

Depth. 
Feet. Inches. 
20 
21 6 
31 6 
34 6 
40 G 
42 

It is said that below this arc 44 feet of sandstone and shale to a 
coal hed 54 inches thick, including a four-ineh shale parting, and it is 

*See ma.p of Bevier quadrangle in repor t on Macon county. 
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the intention of l\fr. Sears to begin operations in it. A well one-half 
mile north of the shaft penetrated this bed. Two miles southeast of 
Prairie Hill, on land now owned by Harlan Moffet (N. E. 14 N. W. 14 
Sec. 9, 'l'. 54 N., R. 16 Vv.) an abandoned shaft 102 feet deep is reported 
to have reached coal four feet in thickness. The coal mined in this 
district is probably much the same as that at Thomas Hill in Randolph 
county, where the Bevier bed is sliafted. 

Salisbury.- In 1894 a company of citizens of Salisbury sank a 
shaft 180 feet in the southwest corner of the city. At first coal nearly 
five feet thick was mined, a railroad switch was laid, and preparations 
made £or a large production, but as the bed proved to be very irregular 
in thickness and the roof soft, operations were soon abandoned. Judged 
by elevations alone, the bed mined appears to be the Eureka, and 
further prospecting might reveal important deposits at this horizon. 

SALlSBURY COAL SHAFT. Tltickness. Depth. 

Drift ........ . . . ... ... .. ..... . . . . .. . .. . 
Sandstone .......... . ........... . .. . .. . ... . . ... .. . . .. ... . ... . .. . 
Shale............. . ................ . . .. . . .. .. .... . .. •. ..... 
Limestone and shaJc ... . .... .. . .. ... . 
COAL (Eureka'/) .................. . ......... . 

Feet. 
10 

100 
60 

5 
5 

Feet. 
10 

110 
170 
175 
180 

As shown in this and other drillings at Salisbury, the horizon of 
the Bevier bed, which contains workable coal only two miles east, is 
occupied by a sandstone that very probably fills a channel identical 
with or similar to the main Moberly channel. Red sandstones and 
sandy shales that probably lie at the base of tb is channel may be seen 
on the bank of 1\fiddlc fork east of Salisbury (S. E . % S. E . 14 Sec. 1) 
and at least 30 feet of the same material in a small quarry and its 
vicinity, one-half to one mile south of the city. South and southwest 
of Salisbury, near 1\fiddle fork, are several small abandoned drifts in a 
thin coal bed (Tebo). Winslow t states that a lower bed composed of 
two benches of two feet each, separated by two feet of shale, was 
found here, was shafted, and was soon abandoned. The lower bed is 
evidently the same (Eureka) as the one mined at 180 feet in the shaft 
at Salisbury. 

OUTCROPS OXE M ILE SOUTH 01<' SALISBURY (N. W . t N. W. t SEC. 14, 
T. 53 N .• R. 17 >\'.). 

1. Sandstone. rod. evenly be<lded. in part massive (:1·1obcrly) .... . . . ... . . 
2. Limestone, ligh t brownish gray. . . . . . . . . . . . . . . .. . ..... . .. ... . .. . 
3. Concealed, probably shale . .. .. ... . . . . 
1 . Limestone, dark b luo, compa.ct . . . . . . .. . . . . . .. .. . ........... . . 
5. Shala, black, "slaty," with "niggerheads" .. ... . .. ... .... .......... . 
6. COAL (Tebo), reported ........... . 
7 . Concealed, about......... . ... . ... . .. .. . . .... . . . .. . . .. . .. . 
8. COAL, dirty. . . . . . . . . . . . . . . . . . . ... .. .. .. ... ... . . 
9. Cfay. .. ......... . .... . ... . . . .. .. ........ . . . .... .... . 

lO. Limestone, reddish, concretionary, in bani{ of Middle fork 

Feet. Inches. 
30 

6 
5 

4 
2 6 
1 6 

15 
4 

8 .... 
5 

tPreliminary report on coal: Mo. Geol. Survey, 1891, p. 91. '!'he writer CM1 not agree 
with his corre1atio11. 
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Fig. 1. Pavement or Summit cap-rock in stream bed and the "Chaetetes·' lime
stone b luff. 

Fig. 2. Sandstone, quarry one-hnlf mile south of Salisbury, Mo. 
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Although the Bevier bed is not present in the immediate vicinity 
of Salisbury, it is typically developed two miles or more east of the 
town, where it lies just above the level of l\{iddle fork. Shafts about 
50 feet deep have been sunk beside the railroad and operated for 
short periods before being abandoned because of four to 12 inches of 
hard clay that separated the coal into two benches. Two local mines 
situated near l\'fiddle fork are now supplying a large wagon trade. 
One of these iii! operated two miles northeast of Salisbury by J. P. 
Henderson. 

HENDERSON SFJAFT (S. W. t R. W. t SEC. 31, T. 54 N ., R. 16 W.J. 

Thiclmcss. Depth. 
Feet. Inches. Feet. Inches. 

Drift . ......... . . .............. .. ...... .. ··· ········· 17 17 
Sandstone ......... .. .................. ..... ... ... .. · 4 21 
Sbalo, sandy .... . ....................... . ..... . . ... . . 8 29 
Limestone ......... . ........................ .. ...... · 1 6 30 6 
Shalo (horizon of Mulky coal at top) ...... .. . .. .. .... .. . 
COAL, 23 inches} 
Clay, 16 inches (Bevier) ... .... . ..... ..... ... . ... .. . . 
COAL, 12 incl\es · 
Clay.............. . ...................... . 

40 70 6 

4 3 74 9 

1 6 76 3 
Limestone, upper surface uneven ......... . 

At this mine the clay parting is hard, contains clusters of iron 
pyrites (''sulphur'') and streaks of coal, and varies in thickness from 
8 to 36 inches, with an average of 16 inches. Except the upper two 
inches, the coal is of good quality and changes little in thickness. The 
other mine is a horse-whim shaft, 32 feet deep, operated by W. A. 
Anderson (S. E. % N. E . ~ Sec. 31, T. 54 N., R. 16 W.).t Here 
the upper bench of coal is 23 inches, the lower 17, the clay parting 
three to eight with an average of six inches, and the undercla.y at least 
three feet. Both mines hoist with horse-whims and work room and 
pillar. 'l'he upper bench is shot first, then the lower is either shot out 
or pried up. 'l'he roof is a "soapstone" of fair stability, more than 
three feet of it seldom falling in the entries. 

Shannondale.-'l'here are no outcrops in the broad, open valley 
in which Shannondale lies and probably no coal, as the drift is evidently 
very thlck. One well on high land southwest of town (N. W. 1,4 N. W. 
1,4 Sec. 6, T. 52 N., R. 17 W.) reached no solid material in 112 feet. 
In the bank of East fork, at the northwest corner of Howard county, 
is 18 inches of coal at the Lower Ardmore horizon,§ the section exposed 
being: 

OUTCROP 0~ EAST FORK (S. E. t SEC. 35, T. 53 N., R. 17 W.). 

2. Concealed, about ........................... . . . ... . .....•....... ·. 
3. Limestone, dark blue to drab, In one layer ... ....... . ........... .. . 
4. Shale, black, "slaty" . . . . . . . . . . . . . . . . . . . . . . . . . .. . .. .. .. . ...... . 
5. Limestone, like No. 10 ................... .. ........ . 

Feet. Inches. 
3 
1 
2 6 

6 

fFor location, soe map of Huntsville quatlrang!e in report on Randolph county. 
§See end of report on Howard county. 
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OU'l'CROP ON EAS'l' l~ORK (S. E. t SJ1JO. 35, T. 53 N., R 17 W.)- Continued. 

Depth. Thickness. 
Feet. Inches. Feet. inches. 

l. Li rnestone nodules, loose .... . . . ... . .. .. .. . .. .. . . 
6. Shale, black, "slaiy," with large lenses and "niggorhcacls" of limestone 

near base . ..................... . 
7. COAL, d il-ty (Tebo) . . ............... . .. . . .... . .. . 
8. Clay...... . .. . ..... .. .... . 
9. Llrnest-one, bluish gray, very concrctionary . .... . 

JO. Clay, ligh~ yellow . . . . . . ......... . ...... .. .. . ... .. .. . 
11. COAL, impure. ... .. . . . . . . . . . . . . ..... ... . . . . ..•• .. .... 
12. Clay, at water level. .. . .. .. .. .. . . .. .. .. .. . 

5 
1 
1 

3 

2 

6 
6 
6 
6 
6 
1 

Less than one mile east of this the Bevier coal and other strata 
lying just above the last section are exposed in a gully. 

EXPOSURE NEAR EAST FORK (S. E. t S . W. i SEC. 36, T. 53 N., R. 17 W.). 

l. Sandstone, reddish brown, thin-bedded (Moberly?) ... •.. . . . . .• . : . 
2, Shale, sandy above, cla.yey below .. . .... . ... . .. .. .. .. .. . ..... ... .. . .. .. . . . 

3. { ~1?a~e~· 1~ :~:~::}(Bevier) .. . . ..................... .. .. . .. .... .•. ..... .•. 
COAL, 21 inches 

4. Clay.................... . . . .. • . ... . .. . .. . 
5. Limestone nodules ..... . . . ... . ........ .... . 

Peet. 
10 
45 

3 

2 

The Tebo coal appears again in a narrow strip between Doxies 
creek and Glasgow, but can hardly be considered of importance. The 
Bevier, however, has been drifted a little near Finnel branch (N. E. 1:4 
S. W . 14 Sec. 32, 'l'. 58 N., R. 16 W. ) , where l\larbut reports it as three 
feet thick, and stripped in a bod of Silver creek. l\Iarbut* also notes 
the occurrence of two feet of coal at the Mulky (.l\1acon City) horizon 
near Pinnel branch, 28 feet above the Bevier; this is one of the few 
places in eastern Chariton county where this bed is of workable thick
ness. 

Rockforcl.-At Rockford hridge (N. R 14 Sec. 3, T. 52 N., R. 18 W.) 
regular Coal l\leasures strH.ta, including two very thin coal beds, may 
be seen lying horizontally, though a few yards helow they dip 30° or 
more down river. .ln a ravine near the Chariton bottoms, a mile south,
east of Rockford, 18 inches of coal is exposed. 'I'his is the lower Bevier 
bed which here dips west of south . At the same place ] 0 inches of 
coal at the Summit of l\fulky horizon is exposed, evidently faulted down . 
Above is Moberly red sandstone. Iu a narrow steep-sided valley opening 
into the Chariton near Rockford is a great quantity of red Moberly 
sandstone resting on the upturned edges of regular Cherokee lime
stones. Near the head of the valley (N. vV. 1.4 N. E. 1.4 Sec. 35, T. 53 N., 
R. 18 W.) is a well in which 110 feet of sandstone were found. Bluffs 
extending several miles up the Chariton from Rockford arc composed 
of this same sandstone. The steep dips near Rockford and the presence 
of the deep sandstone channel make this region unfavorable territory 
for the coal miner. 

*Tho Huntsville quadrangle: Mo. Goo!. Survey, vol. XII. 1898, p. :.l41. 
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Keytesville.-One and one-half miles south of Keytesville depot 
several small drifts have been worked, and one is now operated in 18 
inches of coal at· the Bevier horizon on the land of John Meyer (N. vY. 
corner Sec. 22, T. 53 N., R. 18 W.). There arc three beds of coal in 
this vicinity, as shown by the following section measured by F. C. 
Greene: 

NEAR BRIDGE OVER CIIARITON (S. W. CORNER SEC. 15, T. 53 N., R. 18 W.). 

1. Limestone. blue. bard.... . . . . . . . . . . • . . . . . ......... • ........ 
2. Shale, black, "slaty," about ........ . ............. . ...... . .... . 
3. COAL (Mulky), reported ......... . ...... .. .......... . .. .• ...... • 
4. l ntervat, chiefly shale, about . ..... ....... •... ........ ............ 
5. COAL (Bevier). . . . . . ............. .. ..... • ............. .. . 
G. Olay .......................................... . ....... • ........ 
7. Limestone, nodular. . . . . . .......... • 
8. Shale, with three very thin limestone bands ....... . ............... . 
9. COAL (Tebo), thickens Jocl\lly .............. . . ...... . ....... • •.... 

10. Clay and shale...... . .................... . ............ . 
11. J,imostonc, gray, nodular . .................... . ....... . 
12. Shale, light gray, with ferruglnous concretions . .................... . 
13. Sandstone, with partings or white shale, to river Jovel. .............. . 

Feet. Inches. 
3 
5 
1 G 

35 
1 2 
3 4 
2 6 

12 2 
1 
5 
1 8 
9 

10 8 

'l'hese beds dip southwest, and below the center line of Sec. 21 
are replaced by red channel-filling Moberly sandstones th.at form bluffs 
over 75 feet high. Southeast of Keytesville, near the Chariton bridge, is 
the small drift of H. Drew on land of Chas. 'l'hrash (N. E. 1/.i S. W. 1,4 
Sec. 2, 'l'. 53 N., R. 18 vV. ), where the Tebo coal bed has been operated 
in a small way for a long time. The coal is 12 to 20 inches thick and 
is of fair quality. The roof is 30 inches of dark gray "slaty" shale, 
with a thin layer of "soapstone" wedging in locally. Above the coal 
is seven inches of limestone and above this 30 inches of shaly clay 
containing two thin limestone banck Below the coal is mainly sand
stone and shale to river level, which lies about 30 feet lower. This 
coal bed, and perhaps the Bevier also, underlie Keytesville itself. A 
22-inch coal of doubtful stratigraphic position was formerly mined 
about one mile north of the city. 

Dalton.-A short distance northeast of Dalton is the local drift 
of II. Hugh~s on land of rr. G. Grotjan (S. E. 14 N. E. 14 Sec. 14, 
T. 53 N., R. 19 ·w.), where there is l 7 inches of coal overlain with 10 
feet or more of clay shale. The underclay is two feet thick and rests 
on limestone. There is said to be a 14-inch coal about 22 feet above this 
bed, and it may be that the two form the uppe1· and lower benches 
of the Bevier hed. The 17-inch bed was shafted at Dalton, but was 
soon abandoned. A shaft sunk fai·ther west 30 years or more ago is 
said to have rcael1ecl four feet of coal at 65 feet. This report needs 
verification, but is significant in placing this thicker bed at about the 
horizon of the Eureka coal. 

Eccles.-Eccles is a small trading point five miles northeast of 
Keytesville. As determined by F. C. Greene, there arc four coal beds, 
the two n;iiddle ones a split from one bed. 
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GENERAL SECTlON IN ECCLES DISTRICT. 
Feet. Inches. 

1. LimesLone ........................... . . . .... . ....... •. ..... 2 6 
2. Shale, "slaty," about .............. . ... . ... • ...... • .............. 5 
3. COAL (Mulky), reported .......... . ....... . .......... ... . .... . . . 1 6 
4. Jntel·val, shale at base, about ............... .. ........... . ....... . 35 
5. COAL (upper Bevier), average., .... . ............................ . 1 2 
6. Shale .................................... . ....... . .. ... .... . 11 
7. COAL (lower Bevier), average..................... . ...... . ....... 1 8 
8. Clay.................................................... . ... . . . 3 
9. J,hnestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

10. Concealed, chiefly shale............... . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
11. Limestone.... . . ................... . ............................ 2 
12. Shale, darl<. . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 5 
13. Limestone............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
14. Shale, black, "slaty... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6 
15. Shale, soft, nothing to six feet. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
16. COAL (Tebo). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8 

These beds vary somewhat from place to place, but owing to the 
general persistency of the different phases the coal beds may be rather 
easily identified by the strata above and below them. The Mulky bed is 
not commonly present or does not outcrop except under very favorable 
conditions, and the upper Bevier is irregular and commonly incon
spicuous, so that the lower Bevier is often called the "upper vein" by 
miners. At the edge of the bottom lands of the Chariton, behind the 
store at Eccles, there is ri small drift (N. E. Yi N. E. 1,4 Sec. 13, 'r. 54 
N., R. 18 W.) operated by J. Q. Perkins in the Tebo. 'rhe coal is 
variable but averages two feet in thickness. The roof is a black 
laminated shale except where one inch to six feet of clay shale wedge in 
below it. Near the center of Section 13 is the lower Bevier bed, 19 
inches of good coal capped by a few inches of dirty material, and 12 
feet above it the upper Bevier, 15 inches of good coal overlain with 
seven of dirty coal. Both beds have shale roofs. 

Farther down the Chariton arc several other local mines. The 
.Eadington and Twigg and the J. W. Cooley drifts open side by side 
on the land of D. N. Cooley (N. W. 14 S. E. 14 Sec. 24, T. 54 N., R. 
18 W.), and the Chas. Phillips in the next quarter south on the oppo
site side of a narrow ridge. All work the lower Bevier bed, which is 
20 incl1es thick in addition to a few inches of dirty coal at the top, 
contains considerable pyrite (" su lphnr ") and is affected by "clay 
slips" and clay rolls in the roof. 'l'he longwall plan of working is 
used, tl1e coal being ·wedged or shot, eight inches of "draw ply" being 
taken down so tliat the permanent roof consists of sandy shale. Eleven 
feet above the lower Bevier, separated from it by shale, is 12 inches 
of dirty coal, forming the upper Bevier. 'rhe Tebo is said to be 22 
inches thick and to have been worked until water drove the miners out. 
Wm. Dooley has two drifts close together farther south (S. E. 1,4 
N. E. 1,4. Sec. 25, 'I'. 54 N., R. 18 W.), where the lower Bevier is 19 
inches thick and lies about 20 feet above the Chariton. 'l'he coal is 
rather soft and is much cut up by '' clay slips.'' The 'rebo is said to 
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• 
contain the best coal and to have been worked until high water pre-
vented. It is 18 inches thick and lies about 12 feet below the Bevier. 
Above it is 18 inches of black laminated shale capped with a thin 
compact limestone. 

Northwest of Eccles is the local drift of Kinzlie Bros. (N. E. % S. 
' W. 14 Sec. 12, T. 54 N., R.. 18 W.) in the lower Bevier bed, which is 20 

inches thick and is worked room and pillar, the coal being undercut and 
wedged down. Slips are few and the roof is fair. Above the coal is 
said to be 15 feet of sandy shale capped with six feet of sandstone; 
below it is at least five feet of clay. 'l'he Tebo lies 24 feet below the 
Bevier, is 20 inches thick, and has the same type of roof as at Eccles. 
In a strip pit on the next quarter west of Kinzlie the upper Bevier is 
reported 24 inches thick and 10 feet above the lower. The Mulky is 
said to be 35 feet higher and 10 inches thick, though it is 18 inches thick 
one-half mile southwest (S. E. % S. W. 14 Sec. 11), where it is stripped 
and has a roof of black laminated shale capped with a 30-inch limestone. 

Gitthridge Mills.- Two small mines have been operated at Guth
ridge Mills: (1) 0. P. Smith slope (N. W. % N. W. 14 Sec. 5, T. 54 N., 
R. 18 V'l.) and (2) F'. J. Ellis drift (S. E 14 S. W. 14 Sec. 32, 'l'. 55 N., 
R. 18 W.). Both worked the Bevier bed, which is 19 to 24 inches thick. 
Over it is a thin layer of soft black shale which grades upward into 
light shale; below is at least five feet of underclay above a limestone 
sump rock two feet or more in thickness, which outcrops at the Mussel 
fork bridge. 'l'he upper Bevier coal appears to be very feebly de
veloped in this vicinity. Two miles northwest of Guthridge Mills the 
Mulky bed is mined at the shallow shaft of C. E . Davis on the land of 
U. N. Colley (S. E. % N. E. l,4 Sec. 25, 'l\ 55 N., R. 19 W.). The 
coal is l 8 to 22 inches thick, and is overlain with seven feet of shale, 
the lower half of which is black and "slaty" and contains large and small 
calcareous concretions ( 1 'nigger heads''). 

Trade.-In the bluffs of l\lussel fork, at Trade, Westville, and 
farther north, are exposures of rocks as high as the base of the Hen
:rietta formation, the succession of strata being practically the same 
as in the drill records at l\larcelinc, published in the Linn county 
report. Near Trade, a coal bed, said to be 26 inches thick and over
lain with shale, has been drifted a trifle just above the level of the 
bottoms (N. % S. W. 14 Sec. 2, 'r. 55 N., R. 18 W.). A lower bed of 
33 inches is reported from a prospect shaft and 48 to 54 inches from 
strippings at low water in Mussel fork, a short distance below the 
bridge. These figures could not be confirmed by actua} observation, 
as no exposures of the coal beds were to be seen. It is probable that 
the upper and thinner bed is at the Bevier horizon and the thicker 
coal at the Tebo. 

Glee.- Between Glee and Marceline thin coal has been mined at 
G"-10 
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a few places on the east side of. l\Iusscl fork. What appears to be 
the Bevier bed lies near the county line about 50 feet above the fork 
and is 18 inches thick at the small drift of T. A. Edgar (S. E. 1,4 
S. W. 1,4 Sec. 1, 'I'. 56 N., H,. 18 W.) and 24 inches, less than a mile 
farther north. Between l\Iussel fork and Cha.riton river there are 
almost no outcrops of the indurated strata. 

Rothville.-l\[ining on a small scale has been prosecuted in the 
l\Iulky bed for many years about one mile cast of Rothville station. 
0£ numerous drifts situated near tltc level of the hottom lands, the 
only mines found in operation were those of "\Vm. ·w alters and H. 
Stewart (S. R 1/ 1 Sec. 21, 'l'. 56 N., R. 19 W.). A section measured 
on the road leading up from the bottoms near the mines, combined 
with detailed measurements of. the coal beds, includes all of the rocks 
exposed on that side o E Yell ow creek : 

SECTI ON EAST OF ROTHVILLE. 

1. Limestone fragments . .... 
2. Shale, gray, sandy . . . 
a. Limestone, blue, hard . .. .. . 
4. Shale, black and "slaty" top, light below . . . . 
5. COAL (Summn) .. 
6. Clay .. . .. . .. .. ...... . .. . . .. ... .. . 
7. Concealed, probab1y shale.. .. . . . .. .. . .. .. .. .. .. .. .. .. .. .. . . . . . 
8. Limestone, bu t'!', sanely . . . . . . . . . ... . . ... . . 
9. Shale, light gray, calcareous, hard . . .. . ... . .. . . . 

10. Shale, black, "slaty," wi th large concret ionary "niggcrbcads". 
11. COAL (Mulky), 14 to 22 inches, avoragc.... . . . . . .. . . . . 
12. Clay . . . . . ... .. . ... . ... .. . . . .. ... .. .. .. .. .. . 
13. 
14. 

L imestone, red. impure ..... 
Shale. drab to light gr,iy . .. .. ...... . ... . ... . . . .• . ...... . ... .. .. . . 

15. COAL (upper Bevlcl') . . ... . .. .. . .. .. .. . ... .. .. .. .. . ... .. .. .. . .. . 
16. Chty ....... . .. . . 

Feet. Inches . 

22 

5 

3 
9 
3 
3 
1 
l 
5 
l 

10 
1 
1 

5 

4 

4 

8 
5 

6 

'I'he upper Bevier bed, known locally as the '' soapstone vein,'' 
thickens in places to as much as 20 inches. 'l'hc :\Iulky bed, known 
loca Uy as the '' slate vein,'' thins to seven inches in the next section 
east and appears to be thicker at the rnincs than elsewhere in this part 
of the county. There is a thin coal bed, the lower Bevier, a few feet 
below the upper Bevier, as shown hy the following outcrop in the bank 
of Yell ow creek at Rothville: 

1. Shale, with ferruginous concretions.. . .. .. . ..•. . . .. ..• . ... . .•.. . . . 
2 . COAL (upper Bevier) ... . . ..... . ... . ..... . . .. .. . . . .. . . ..... . . 
3. Shale. light M top, dark at base, san<ly. . . . . . . . . • . . . . . . . . ... . 
4 . COAL (lower Devier ) , poor . .. . . .. .. ..•... . ........ .. . . . . . 
5 . Clay............ . ... . . . . . ... .. . . . 
6. L imC$tone, nodular . . . . . . .. ..... . 
7. Sandstone .... . ... . .. 

Feet. Inches. 
10 

l 4 
10 6 

8 
l 6 
5 6 

10 

In a shaft operated until recently by J . 0 . Davis two miles ,rest 
of Rothville, the Tebo coal bed was mined at 80 feet below the surface 
and 42 feet below l8 inch€s of coal at tl1e upper Bevier hori:i:on. The 
Tebo is here 20 inches thick ancl has over it eigl1t feet of clay shale 
overlain with three feet of laminated shale. 'I'his coal bed is the one 



SUllINEU. 147 

extensively mined at Marceline and probably underlies considerable 
territory in the Rothville district. 

Sitrnner.-The entire northwest corner of the county · is gently 
rolling and so heavily covered with drift that there are no outcrops 
of coal beds or associated strata. It may be assumed, however, that 
the rather thin coal beds outcropping on Grand river in Carroll county 
and southwest of Laclede in Linn county underlie the greater part of 
the area. This assumption is upheld by the known occurrence of the 
'l'ebo bed on the l\I. F . Andrews farm, four miles northeast of Sumner 
on Turkey creek, where it is being mined by J. 0. Davis. The coal 
contains considerable "sulphur" in the form of vertical and horizontal 
streaks of iron pyrites and in vertical films of white gypsum scale, but 
is widely usecJ hy a large farming community. '!'he product is hoisted 
49 feet with a small steam outfit. 

ANDREWS SHAFT (S. E. t N . W. t SEC. 8, T. ,56 N., R. 20 W.). 

Drift ..... . ............. .. .. • . .. .. .. .... .. . ... . ..• ... 
Sandstone ........ . .......... . ...... .. .. ... .... .. . .. . 
Limestone ..... .. . . .. . .. ............ . 
Shale, b lack... . . . . . . . . . . . . . .. . .. . ...... . . ... ....• 
Limestone ...... .. .... .. .. . .. .. . ......• . .... .•... .... 
Shale. bla.ck. "slaty" . .. . .. .... . . .... . .. .. .. . ... . 
Shale. "soapstone" ........... . . ... . .. .. . ..... .. ...... . 
COAL. 11 inches} • 

·0Jay, 2 inches (Tebo} ... . •. . . ... .. . ...... . ... . ..... 
COAL, 14 inches . 

Thickness. 
Feet. Inches. 

9 
20 

1 
3 
1 6 
3 
9 

2 3 

Depth. 
Feet. Inches. 

9 
29 
30 
33 
34 6 
37 6 
46 6 

48 9 

Indian Grove.-Of several deep wells drilled near Indian Grove 
the only one to show coal is one mile north of the village, where 18 
inches was struck at 81. feet, though the strata are barren from that 
to the bottom of the drilling at 226 feet. Another well in the same 
district penetrated only shale and sandstone to a depth of 226 feet. 
One a mile and a . half southeast of the Grove passed through soft and 
dark gritty shale for 170, and one five miles south of J\Tendon found 
no coal in 126 feet. 'l'he records of these wells, however, do not appear 
to have been kept with great care, so that any but exceptionally thick 
beds of coal might have been overlooked. Two miles southwest of 
Indian Grove, on Lake creek, is a small slope worked by G. 'l'. Vl7illiams 
on the land of A. Clair (N. E . 1!4 S. W. lJlc Sec. 17, 'l'. 54 N., R. 19 W.). 
The bed worked is 18 inches thick, is overlain with three to 12 inches 
of clay bearing stringers of coal and this in turn with eight feet of 
clay shale. Under it is said to be five feet of clay resting on rock. The 
same or similar thin coal beds have been stripped west of this and 
farther south in small eastern tributaries of Lake creek. At least one 
thin bed seems to be everywhere present in this district, but not to 
have been utilized to any extent. In the hills, at levels higher than 
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that of the Clair mine, is a considerable thickness of more or less massive 
sandstone. • 

Britnswick.- Coal 12 to 18 inches thick outcrops at the north edge 
of Brunswick. It has a roof of 10 feet of soft shale above which is 
nodular limestone. Attempts to mine it were not adequately rewarded. 
Mining was more successful at pits formerly operated near the railroad 
tracks about two miles northwest of town. 'rhis bed is tentatively 
correlated with the Tebo and is shown in the accompanying sketch. 

Feet. Inches. 

1 lo 2 Limestone. 

2 to 3 Shale, yellow, sandy 

2 Shale, black, "slaty." 

22+ Coal. 

6 to 8 Shale, hard, gray. 

FIG. 26. Coal bed formerly mined 
northwest of Brunswick. 

Some years ago a gas well was drilled to a depth of 1460 feet one
fourth mile north of the Brunswick city hall, on a bluff about 65 feet 
above the railroad. According to this record one foot of coal was 
found at the Eureka horizon 60 feet below the 'l'ebo, and practically 
nothing else but shale to the Mississippian, which lies 80 feet below 
the 'l'ebo. 'l'he lower limit of coal, therefore, lies only a short distance 
below the Missouri flood plain. 

CLARK COUNTY.* 

Clark consists of gently rolling prairies cut by numerous valleys 
trending northwest and southeast. The only formations represented 
beneath the drift are the Cherokee shale at the base of the Pennsyl
vanian, and the Mississippian. 'l'he western half of the county, the 
greater part of T . 66 N., R. 7 W . and small areas in the western part 
of the other townships in R. 7 W . are underlain with Coal Measures. 
In the western part of the county, however, the drift is so thick, proba
bly more than 100 feet in many places, that the stratified rocks are 
not exposed. East of the main body of the Pennsylvanian are many 

'1'. 

*A brier geological sketch of Clark county and a map that is used as a basis ror de
picting the Pennsylvanian-Mississippian boundary in this report were made by B. F. Shu
mard: J',,J'o. Geo!. Survey, 1855-1871, pp. 314-323. Coal mines are mentioned by Arthur 
Winslow, Preliminary report on coal: Mo. Geo!. Survey, 1891, pp. 52-53. The topography 
of most of the county is shown on the Kahoka sheet of the U. S. Goo!. Survey. 
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outliers of coal-bearing strata generally lying in basins eroded in the 
upper surface of the Mississippian series. Owing to the fact that the 
Pennsylvanian is composed chiefly of sandstone and shale with little 
or no limestone, while the Mississippian consists of heavy limestone 
beds separated by thin shales, the two series are easily distinguished. 

All coal deposits that have been worked in Clark county are 
situated near the base of the Pennsylvanian and also near its eastern 
limit, where they have been more readily exposed by recent erosion. 
All the coal beds appear to be of the lenticular character of those in 
neighboring counties of Iowa- a character that in this region is due 
to two causes: (1) Most of the beds were laid down in small coal 
swamps, the irregular upper surface of the Mississippian being a prime 
factor in limiting their area; and (2) erosion removed all or part of 

, many beds before the glacial drift was deposited. 'l'hat important 
coal beds will at some time be discovered in this region cannot reasona
bly be doubted, but only extensive and systematic drill ing can · disclose 
them. The finding of thick coal in one drill hole would not mean that 
an extensive deposit had been revealed. The coals never lay in '' blanket 
veins" in this region, and preglacial channels have removed the coal
bearing strata in many places, as at the Keokuk Canning Co. well at 
Kahoka, where 157 feet of drift rests on the Mississippian. 

Any attempt to estimate the amount of coal in this county is 
obviously little better than a mere guess, but it may be provisionally 
stated that there are at least 200,000,000 tons in beds 14 inches thick 
or more. 

Only a few mines are operated, and these are all small drifts that 
supply local trade during the winter. Development has always been 
slight and has been confined for the greater part to the vicinity of 
Athens and Revere, in the northern part of the county. 

Athens.- The McKee coal banks (N. W . % N. E. % Sec. 6, 
T. 66 N., R. 7 W.) have produced considerable coal from several drifts 
high up in the hills north of Cedar creek. In one drift a measurement 
of 23 inches of coal was taken; in another 25 inches. The roof is black 
shale, grading upward into drab. Mississippian limestone forms bluffs 
25 feet high along Cedar creek and outcrops only a short distance below 
the coal. Shumard mentions the occurrence of an 18-inch coal bed two 
miles southeast of McKee's, in section 4. One mile northwest of Mc
Kee's (N. E. 111 Sec. 36 and S. E. 111 Sec. 25, T. 67 N., R. 8 W.) there 
have been many old drifts. The coal ranges from J 5 to 30 inches in 
thickness, has a weak roof of black, brittle shale, and in places lies 
within five feet of the Mississippian limestone. Other coal bed's have 
been worked a little in the past in sections 26, 23, and 14 of T. 67 N., 
R. 8 W. The Blue Jackett mine, located in Iowa one-eighth mile north 
of the Missouri line (S. E. 14 N. W. 1,4 Sec. 15, 'r. 67 N., R. 8 W .), 
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works a fairly large lens of thicker coal, shown in the following mine 
measurements: 

1. Shale, black, "slaty" ............. . ............... . .. • . ............... 
2. COAL .. . 
:l. Sitndstone, white, calcareous, flue-grained ...... . .. . ................... . . 
4. Clay, white .......... . ...... . 
5. Sha!C, black, "slaty" ...... .... .... .. . . .. . . . .. . ... . .. . ..... . ....... . . . 
6. COAL ............................. . ....... . ...... .. ........ . ...... . 
7. Bone, with coal streaks .... . 
8. Clay, grading below into sandstone ....... .. . . 

Feet. 
1 to 3 
0 to 1 
l ·l to 2 
2 to 3 
4 to 6 
4 to 5\ 

{ to i 
6 

Revcre.-East of ReYere, near the bluff of the Des .Moines river, 
are the Woods and the Davis coal banks (S. E . 1/i, S. E . 14 and N. E. 14 
N. E. 14 Sec. 23, T. 66 N.; R. 7 W.). A number of drifts have been 
opened at the same elevation on opposite sides of t l1c ridge and some 
coal is taken out nearly every winter. The coal seam is 18 to 27 inches 
thick where seen and is o,·erlain by 15 feet of shale that is sandy above 
and dark blue and "slaty" below. The Mississippian limestone outcrops 
only five feet below the coal at the ·woods hank and appears at a higher 
level in the vicinity, showing that the coal lies iu an isolated basin 
eroded in the lower formation. 

Shumard notes the presence of five feet of canncl coal lying just 
above St. Louis limestone near Chambersburg (N. W. 1/1 S. E . 1,4 Sec. 
J 6, T. 66 N., R. 8 W.), probably of very small lateral extent; and 
Winslow gives a section that includes J 2 inches of pyritiferous coal 
outcropping on Fox river in the S. E. 14 Sec. 1, T. 65 N., R. 8 W. 

CLAY COUNTY.* 

AVERAGE ANNUAL PRODUCTION, 1001-1010 . .......... :io,rn:: TONS. 

As in the region on the west and north there are no surface coals . 
of importance in Clay county. 'l'he surface rocks beneath the glacial 
deposits in nearly the .entire county belong to the Lansing formatio!l 
and the Kansas City limestone. 'l'he Bethany Falls and the Hertha 
limestones at the base of the Kansas City formation and of the :Mis
souri group, respectivrly, outcrop conspicuously in the bluffs of th~ 
:Missouri river and the lower parts of its main tributaries. These lime
stone beds are useful markers for the coal horizons. Below the Hertha 
75 feet or less of the shale and .sandstone .constituting the Pleasanton 
shale is exposed, the maximum being in the southern corner of the 
county. 

The highest coal of importance is the Lexington, the bed so ex
tensiv.ely worked in Ray county. At :Missouri City it is 20 inches · · 

*The geology or Cla.y county was firsl described by G. C. Droadheacl (Rcpt. of .Mo. 
Geo!. Survey for 1872, pt. 2, pp. 315-326). Arthur Winslow briefly discusses the coal in the 
report for 1801 (pp. J 12-114). The topo~ra.phy is shown on the Independence n.nd Kansas 
City sheets or the U. S. Geol. Survey. , 
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Fig-. 1. Bethany Fa11s limestone at Missouri City, M:o. 

--

Fig. 2. Mine of Missouri City Coal Co., Missouri City, Mo. 
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thick and is mined at a depth of 160 feet. It tl1ins to the west, how
ever, and is probably unworkable in all but the eastern part of the 
county. The next lower coal of importance is the Bevier, which lies 
110 to ]40 feet below the Lexington and 300 to 400 feet below the 
base of the Missouri group. It was formerly mined at Randolph, where 
it was 20 inches thick, at a depth of 420 feet, and it may be the 
horizon at which thrnc-foot coal has recently been found at Smithville 
at a depth of 472 feet. Coal was found near this horizon six miles 
west of Kearney at 641 feet in a drilling on land higher than Smith
ville. The Bevier is a persistent bed that probably underlies much of 
the county, but is only exceptionally more than two feet in this part 
of the State. 'l'lte depth to the Bevier horizon is greatest in the north
western part of the county .and least in the southeastern. Between the 
Bevier and the base of the Coal l\[easures there are about 350 feet, 
chicfty sl1ales. In this interval thc1·e are coal beds, perhaps of work
able thickness in many places, but irregular in distribution. 

As very little prospecting has been done in the county, any esti
mate of its total coal resources inust be very rough. '!'he total amount 
of coa 1 in the Handolph drillings (p. 152) is 92 to 108 inches, but 
only 50 inches of this is in beds of 14 inches or more. Fifty inches, 
which is probably a very fair average for the county, gives J ,953,600,-
000 tons ~s the total original tonnage for beds 14 inches or more in 
thickness. 

DE'rAILEO MENTION. 

Missouri Uity.- On the west edge of l\Tissouri City, beside the 
tracks of the ViTabash railroad, is the shaft of the Missouri City Coal 
Company. 'l'lte Lexington bed is reached at 160 feet and is worked 
longwall with a face traelc. Iloistiug is done by steam power. 'l'hc 
working face is 2,000 feet from the shaft on the north, east, and west. 
About 120 acres haYc been mined out. The prodnct is sold chiefly to 
the railroad. 'l'he coal is clean and regular in occurrence, with only 
a few "slips" or "clays." A little pyrite may be seen in veins and 
streaks, and much white gypsum and calcite scale occurs in the joints. 
The roof is excelle:µt; both timber props and "slate" pillars a.re used to 
support it behind tl1e face. 

LEXINGTO);f COAL BED AT I\I IS80URI CITY. 

1. J.,inlcstonc .. .. .. . ... .. . ........ . ....... ... • ..... . . . . . . . .. •• .... .. . 
2. Shale, black ("bat' 0

) • • • ••• ••• • • ••• ••••• •••• ••• ••••••••••••• • •• •••• • • 

3. Shale. black, ' 0sla~y" .... . .... . .. .. ... . ... .. ....... . . . . .... . . .. .... . 
4. COAL...... . ........ . ... . .. . .. .. .. , , . .... .. . .. . .. , . , . . . . 
5. Olay, black, with some coal streaks ..... . . .... .... .. ... . 
6. Clay. light. .... .......... .. ... . .... . .. . . .. ... .. . . .. .. . .•. . 
7. Limestone, harct. repot·te<l....... . .. . ... . ... .. .. . . . .. .. .. .. .. . .. . . 

Inches. 
72 
10 

8 
19 to 22 

4 
4 to 36 

10 

In the bluffs behind the town more than 10 feet of the Bethany 
Palls limestone outcrops, and 18 feet lower six feet of the Hertha lime-
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stone forms the base of the :Missouri group. In the shaft the Lexing
ton coal is 226 feet below the base of the Bethany Falls limestone and 
202 feet below the base of the Missouri group. 

Inches. 
Shales, drab, somewhat sandy. 

19 to 21 Coal. 

6 to 18 Clay, shaly. 

10 to12 ~~~~ 

FIG. 27. The Bevier coal bed In old 
Randolph shaft. 

RandoZph.-Formerly a shaft 420 feet deep was in operation at 
Randolph. The Bevier bed was mined and was 20 inches thick. It 
was hard and broke with a sharp fracture, but was streaked with fine 
seams of pyrite ("sulphur") and shale. A modification of the long
wall system was necessitated by the poor roof. Two holes drilled near 
the shaft through all of the productive part of the Coal Measures of 
this region show very little workable coal. One of these, made near 
and about 30 feet below the level of the top of the shaft, shows the fol
lowing record : 

DRILLING NO. 2 AT RANDOLPH. 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

Clay and sand ................... . ......... .. ........ . 29 29 
Limestone, vory hard ..... . ...... . .......... .. ....... . 3 32 
Shale, soft .......................... .. 13 45 
Limestone ...................................... . ... . 3 48 
Sandstone ............. . .. . ... . .. . ...... .. .......... . 22 70 
Shale . . . . . .. .. ..... • ...... . ...... . ..... . . .... . 47 117 
Sandstone ................. . .. . ... . ...... . ...... .. .. . 12 )29 
Shale ..... ... . ...... . .......... . .. . ......... . 4 133 
Clay, red . . ......... . ...... . ............. • ... 4 137 
Sandstone .................. . ...... . ...... . ...... . .. . 5 142 
Sha.Jo, sandy .. . . . .. . ..................... . ........... . 6 148 
Sandstone, "petroleum". . . . • . . . . ... . .. . .. . 4 152 
Shale ....................... . ...... • ............ .. ... 12 164 
Sandstone .... .. ............ . ............. . ..... . . .. . 3 167 
Limestone. . ...... . ... . . .. . . . . .......... . 4 171 
Sandstone .. . ....... . ............. . .............. . .. . 66 237 
Shale, fossiliferous ... . ............................... . 5 242 
Limestone.............. . ..... .• ... 4 246 
Sha,Jo, "s!My" ....... . ...... . ...... .. ..... . ....... . .. . 1 3 247 3 
COAL (Lexington) . ........ . .................. . ...... . 9 248 
Shale and clay. . . . . . . . . . . . . . . . . .. . . .. . 9 257 
Shale ....................... . ..... .• ............... . . 20 277 
Limestone... . . .. . ............. . ......... . 1 278 
Shale, black, "slaty" ..... . 1 8 279 8 
COAL (Summit) ............ • ..... . •...... .. ......... 10 280 6 
Clay . .............................................. . 10 6 291 
Limestone............... . .. . ...... . ... . ... . 5 296 
Shale, "slaty" .............. .. ..... .. ...... .. ..... ... . 5 301 
Shale, blue at top .. ..... . ... . ............ . ........... . 28 329 
Sandstone ................. . ... . . . .. . .... . .. . 3 332 
Shale ................................ • ..... .. ..... · · . 17 349 
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DRILLING NO. 2 AT R"ANDOLPH-Continued. 

Shale, "slaty". . . . . . . • . . . . . . . . . . . . . . . . .. .. .... . . . 
Shale . . .... ....... ......................... . . ..... .. . 
Sandstone .................... . .... ................ . • 
Shale, drab, slightly sandy ............. . ...... .. ...... . 
COAL (Bevier), mined .................. .. ..... .•.. ... 
Clay, black ........... . . . ................. . ....... .. . 
Limestone .... .......... .. . ........ . ....... . ........ . 
Shale ........... . ...... . ...... . .............. •.. ..... 
"Lignito" ....... . ...... . ............. . .. . ........... . 
Shale, sandy . . ... ... .............. . . . .... . ....... . .. . 
Sandstone .. . .................. ... .... .. .... ...... .. . 
Shalo. sandy in lower part ....... . ............ . ....... . 
Sandstone.... . ... .. .. .. . . ... ... . . . .... . ...... . 
Shale .................................. · ...... •· ····· 
Shale, "slaty" ..... . ...... . ...... .. .. . .. . ...... . ..... . 
COAL .... . .... . .. . ... . .... .. .. . . . . .. ... • ....... • .... 
Clay ............................ . ...... .. .... . ..... . 
Shale, "slaty," except at top ..... . ..... . ... . .. .. ..... . . 
''Lignite'' ... .................. . ....... . ...... . · · · 
Clay ............................ ... .. ............ .. . 
Shale .. .. . .. .. .... . .•. .... . , . . · · ·· ·· ···· ··· · · ··· · ···· 
COAL .......................................... • . .. . 
Clay ........ ............ ... . ... . ..... ... .... ... .•... 
Sbale .. . . . .. .. . ..... .. . . ... .. ... .. . . ... .. .•. . .... . ... 
COAL ........................................ . . . .. . . 
Clay, black ........ ..... .......... . ...... . .......... . 
Sandstone, "slaty," shale partings .. . . . . . .. .. .......... . 
Shalo, "slaty" ....................................... . 
COAL . . ..... . .. . .............................. . .. .. . 
Clay........... . .... . ........ . .... . . .... .... . . . . 
Shale, lower two-thirds black and "slaty" .... . ...... .... . 
COAL ...... .. . ........................... . ......... . 
Clay ............................. . ........•. . .. . ... . 
Shale, "slaty" ............... . . ..... . .............. . . . 
COAL .. . . . .. .. .. . ........... . ...... . ... .. ........ . . . 
Sandstone ...... . ........... .• . .... ... . ... . . . .. .. . . .. 
Shale, in part "slaty" ........ . ....................... . 
Sandstone. . . . . . . . . . .. . ... . .. .. ...... . .. . 
COAL ..... ...................•.... . . . . . ....•... . .... 
Sandstone . .. .......................... . .. .......... . 
Shale ...................... . .. • . . .... . ... . .. .. ...... • 
Sandstono, shalo partings .......... . 
Shale . .. . . .. .. . .................. ···················· 
Limestone, with a few clay partings (Mississippian, lower 

limit of coal) ................ .. . ...... .. ...... ... . 

Thickness. 
Feet. Inches. 

4 
8 

11 
14 8 

1 ~) 

1 7 
2 
2 
1 

12 
8 

14 
6 

16 
4 

5 
2 7 

16 
8 

4. 4 
• 11 8 

4 
6 
6 9 
l 1 
1 

25 2 
3 6 
1 2 
1 4 

27 
8 

7 4 
12 3 

1 2 
7 7 

32 
11 4 

10 
19 10 
13 
32 
20 

138 

153 

Dopth. 
Feet. Inches . 

353 
361 
372 . 
386 8 
388 5 
390 
392 
394 
395 
407 
415 
429 
435 
451 
455 
455 5 
458 
474 
474 8 
479 
490 8 
491 
497 
503 9 
504 io 
505 10 
531 
534 6 
535 8 
537 
564 
564 8 
572 
584 3 
585 5 
593 
625 
636 4 
637 2 
657 
670 
702 
722 

860 

According to Winslow the bed mined is nearly 400 feet below the 
Bethany Falls limestone, which is exposed in the bluff above the drill 
hole. The top of the Henrietta formation appears to have been re
moved by erosion during or just previous to Pleasanton time, a feature 
by no means uncommon in other localities. 

Kearney.-A well drilled by A. W. Stubbs six miles west of 
Kearneyt was carried to the Mississippian limestone, the lower limit 
of coal, at 1,022 feet. The drilling began at the top of the Lansing 
formation and reached the base of the Missouri group at 369 feet and 
the Lexington coal horizon at 567 feet. No careful attempt was made 

tRecord published by E. :M:. Shopard, Underground Waters of l\'(issouri, Wator-Supply 
Paper No. 195, U. S. Geol. Survey, 1907, p. 60. 
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to locate and measure coal beds, so that the record reveals little as 
to the coal resources of the district. A thin coal seam was identified 
at 623 feet and a coal (Bevier?) underlain by limestone at 641 feet. 

Sniilhville.-A churn drilling was recently made at Smithville 
to a depth of 804 feet, stopping in white sandstone probably near the 
base of the Coal Measures. The only coal found was at 475 feet, an:1 
another drilling was made to investigate this. 'l'he second hole was 
made by a churn drill to 450 feet and by a diamond drill to the bottom. 
'!'he record of the second hole, as furnished to the Survey, is as giv.en 
below. Correlations are merely tentative, as additional geologic work 
is to be carried on in the district. The coal appears to be at or near 
the Bevier horizon. 

Thlclmess. Deptl1. 
Feet. Feet. 

Drift clay. graxcl at bottom . . . 50 50 
Kansas City l imcstono-

Limestone... . .. . .. .... . . 10 ()0 
Shale.......... .. . . . .. . .. .... . 10 70 
J ,i mcstone . 15 85 
Shale ...... .. .. . . 15 100 
Limestone ....... . .. .. .. . .. .. .. . ... . .. .. .. .. . .. .. .. . .. . 10 110 
.Shale . .. . . . 10 120 
Limcstono . . ... . . ... .. . . ... .. . . .. .. .. . ... .. .. . ... ... .. . . .. : 5 125 
Shale. . . . . . . . ...... .. . .. . ... .. .... .. . .. .. . .. .. .. .. .. . .. . 5 130 
Limestone .. . . 30 160 
Shale, black, "slaty·• ................. . 5 165 
Limestone ( Bethany Falls) . .. .. . . . .. . . . 20 185 
Shale, black, "slaty .. . 15 200 
Limestone (Herthii) .... ............ .. .. . . . 5 205 

Pleasanton shale-
Shalc .... . ....... . ... . ... . ... . .. .. .. .. .. .. . ... . . ... .. .. . .. . llO 315 

Henrietta foi·mMion-
Limes~one ........ . . .. .. . 10 325 
Sirnio .... . ... . .. .. .. . ...... .. .. .. . 5 330 
J,imestono . 10 340 
Shale ..... . 20 3(i0 
Limestone .... . 10 370 
Shale. 15 3sr, 
Limestone . . ... .. . ...... . 10 395 

Cllerokeo s l1ale-
Shale ....... . 43 438 
Stmclstono. . . . . . . ........... . 4 442 
Shale, light in lower half . . . . . . ...... • ............. . . . . ... .. . . 16 458 
Limestone. . . . . .. .. .. .. . ... .. . 2 460 
Shale. light . . . . . . . ....... . () 4()6 
Shale, blaek . . ... . . . . . 5! 471! 
COAL ......... . 3 4744 
C lay, Sttncly . . ... . 4 478} 
Shale, sanely .. . . . . .. . . 9~ 488 

CLINTON COUNTY.,::, 

No coal has been rninccl in Clinton county. 'rhe surface rocks 
are barren 0£ workable deposits, and lie 500 to 600 feet above the Lexing
ton seam, which is probably the highest workable bed. 'l'hc Stanton 
and Plattsburg limestones (see Lathrop drilling) outcrop along many 

*Tho coal in Clinton county is briefly closcribetl by ArUrnr ,vinslow, Prelim. Rept. on 
Coal, 11:o. Geo!. Sur vey, 1801, pp. 103-104. 
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of the streams and form the rock floor of the glacial drift over most 
of the county. In a few places very thin streaks of coal outcrop, but 
have no value. The dip is so slight that the depth of the workable 
beds may, in general, be said to be dependent on the topography, though 
an anticline, which crosses the county from northwest to southeast, 
lifts the Lexington coal from 430 .feet above sea level at Cameron to 
535 feet above at Lathrop, through which it passes. 

Drillings show the Lexington seam to be irregular in thickness 
and distribution, but they are not sufficiently numerous to show over 
how great an area it is workable. Coal below the Lexington has been 
explored in hut one drilling- that at Stewartsville, where the record 
shoTI"s much limestone in the first 60 or 70 feet below the Lexington 
horizon, a feature found also in Callaway, Johnson, and a few other 
counties. The record at Lathrop may be considered typical of the beds 
above the Lexington. 

· Tn the Stewartsville drilling there arc 28 inches of coal in bcJs of 
14 inches or more. As this chilling did not penetrate the lower hori
zons known to be productive in Buchanan county and as the total 
coal docs not include the Lexington bed, which, is certainly workable 
in places, it may be conservatively considered that an average of 38 
inches underlies the entire county. On this basis the total original 
tonnage is 1,521,216,000 tons. 

D&'l'.ULED ~fENTION. 

Plattsliurg.- The depth to 1.he various coal hol'ir.ons is about tlie 
same at Plattsburg as at Lathrop. It is 40 or 50 feet less in the larger 
valleys. 

Canie1·011 .-Three diamond drill holes have been put down near 
Cameron, two in 1887. According to '\7ifinslowt the first started from 
the bottom of a shaft 430 feet deep and went to a total depth of 601 
feet. 'l'hc record shO\\'S: 

COAL and shale .. . .... . 
COA IJ . .... . . ...... ... . . ... .. .. .. .. .. ...... .. . ... ... ..... ... . 
COAL ......... . 
··state" and COAL ..... . 

Tllickness. 
Inches. 

36 
14 
6 

12 

Depth. 
FPPt. 
• 450 

544 
565 
586 

The second, drilled in 1887, recorded only 7 inches of coal at 648 
feet, the bottom of the hole. Winslow says: "'l'he discrepancies be
tween tl1ese results are attributed, by the parties for whom tlte work 
was done, to careless drilling.'' 

'l'he tl1ird drill hole is east of town (S. E . 1,!.'.i N. E. 1,4 Sec. 22, 
'I'. 57 N., R. 30 W.) at about the level of the depot. 

1'Wins low, ArUrnr, Prelim. Rept. on Coal: :Mo. Geol. Sun ·<'Y, 1891. p , 104. 
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SUMMARY OF THIRD CAMERON DRILLING. 

'l'hickiless. Depth. 
Feet. Inches. Feet. Inches. 

Drift ............... . 46 46 
Limestone and shale (to base of Kltnsas City limestone) . .. 359 405 
Shale (Pleasant.on) ............. . 162 567 
Shale and limestone. . . . . . . . . . . . . . . . . . . . . .......... . 20 587 
"l{OC'I{" ..........•....... •• ..... • .. ...........••..•. 3 590 
Shale, dark ..... .... . .............. . 3 593 
COAL (Lexington). .. .. . . . ... . ............... . . . 1 7 594 7 
''Rock'' ...... ...... . . .. , ... .. ..... . ...... . ....... . 2 596 7 
Shale. dark. . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . 3 599 7 
COAL ... ........... .. ...... ...... . .. .. . ... . ...... .. . 7 6l0 2 

Stewa1·tsville.-Following is the record of a diamond drill hole 
begun at a lower level, both topographically and stratigraphically, than 
the drillings at Cameron. The "rock" in the record is probably lime
stone: 

STEWARTSVILLE Dltl.LLl:\G (N. t N. E. i SEC. 20, 'l'. 57 N., R. 32 W.). 

Drift .. .. ......... . 
Limestone and shale (to base of Kansas Ci~y limestone) .. . 
Shale, limestone an<I sandstone (with two 3-inch coal seams) 
"Rock".................... . ......... . 
Shale, gray ................. . .................... . 
COAL (Bedford?). . . . . .. ... . . . ..... .. ...... . 
Shale, gray ................. .. . .. .... . ..... . •• ... . .. . 
COAL (Bevier?) ..... .... . .. . .. . . . ................... . 
Clay. light ................ . 
Rock ........................ . . . .... .. ..... • ....... . . 
Shale, gray, very hard ........ .... ........... . ........ . 
COAL (Tebo?) .. .... .. . ......... . 
Clay, light . . .. .. .. ... . .... . . . .............. . ...... .. . 
Shale, gray .......... •. ...... • .... .. ... 
"Rock" ........................ . 
Shale and "rock". . . . . . . . .. . . . . .. .. ....... . .. . 
"Rock" ........................ . ..... • .. 
Shale, blaclc ... .... . .... .. .. . .. . 
Shale, gray . . . . . . . . . . . . . . . ... . ..... .. .. . .. . 
COAL .............. . .... .. . .. .. . 
Shale, gray ............... . .. . ... . 
Shale and "rock". . . . . . . . . .............. . . .. . . 

Thickness. 
Feet. Inches. 

169 2 
215 6 
274 5 

7 
11 

6 
4 3 
1 11 

8 
1 

21 3 
1 3} 
3 t 

5 
J 6 
8 3 
1 11 

u 
1 3 

7 
1 5 

77 9 

Depth. 
Feet. Inches. 

169 2 
384 8 
659 1 
659 8 
660 7 
661 1 
665 4 
667 3 
667 11 
668 11 
690 2 
691 5! 
694 6 
694 11 
696 5 
704 8 
706 7 
707 6 
708 9 
709 4 
713 9 
791 6 

Lathrop.-Two prospect holes have been drilled at Lathrop. The 
following was made in 1886 on a hill northwest of the Burlington depot 
and about 10 feet above it: 

LATIIROP DRILLING. Thickness. Depth. 
Feet. Feet. 

Soil imd <frift ........ . ..... .• ..... •• ..... • ................ . 50 50 
Lansing formatJoo-

Limestone (St,anton). . ..... . .. . 11 61 
Shale .................... .... .... . ....... .. .... .• .......... 4 65 
),!me.stone (Plattsburg) . ... . ... . .. .. ...... .. ..... . ........ . . . 25 90 
Shale............ ...... . . . .. . ... . 28 118 
Limestone .................. .. ... . .. . ... .. . . ... . . • ......... 1 119 
Shale, sandy . . . . . . . . . . . . . . . . . .. . . ... . ........ . . . 9 128 
Limestone, hard. . . . . . . . . . .• . ... 2 130 
Shale, sandy ........ . .... . ... . .. ... ..... .. ...... ... ....... • 25 155 
Limestone. hard. . . . . • • . . . . . • . . . . . . . . . . . . . . • . . ...... . . . . . 1 156 
Shale............... . ............. . .............. • . 20 176 
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LATHROP DRILLING- Continued. 

Thickness. Depth. 
Kansas City !imestone- Feet. Feet. 

Limestone ........... . .. . . .. . . ..•...................... 22 198 
Shale. ......... . ... . ..... ... . .. .. . . . . 2 200 
Shale, black, "slaty" ...... ... . . .. ...... .. ....... . . . .... . .. . 2 202 
Shale ........ .. ............ . . ..... .. ... . .. . .. .. .. .. ... . .. . . 16 218 
Limestone.... .. . ..................... . . . .. ... . . . 9 227 
"Clod," yellow. . . . . . . . ....... . ............... . 1 228 
Shale, rod .. ....................... ... .... . .. ..... . 4 232 
Shale, purple . .. ..... . . . .. .. .. . .. .. . .. .. .. ... . . 8 240 
Limestone. . . . . . . . . . . . . . . .' . .............. . . . 6 246 
Shale .. . .... . ..... .. .. ..... . .. . ... ........ . . .. ...... . 19 265 
Limestone..... . . . .. .. . .. .. . .. . .. .. .. . . 8 273 
Shale, with layers of limestone . 12 285 
Shale, dark .. . ..... .. . .. . . 16 301 
Limestone. . ... . .. . . . . ... .. .. ....... . . ...... . 25! 326! 
Shale, bituminous. . . . . . . . . .. .. . . ... .. . .. ... . . 2! 329 
Clay . . ...... . ........ .. ... .. . .. .. .. . ...... . ....... . 1 330 
Limestone . . . . . . . ... .... .. . .. .. .. . . ... .. . . . ... . . 24 354 
Shale, bhtck, "slaty". . . . . . . . . . . . .. . ... . 2 356 
Shale, sanely ..... ..... . .. .. .. .. . ... ..... . ....... .. ........• 7 363 
Limestono............. . . . . . . . . . . . . . . ............. . l:l 376 

Pleasanton shale--
Shale, sandy, with streaks of coat. . . . .. ... .... ... .. . 5 381 
Clay.. .. .... . ............ . .. .. .. .... ... ... .. . 1 382 
Shale. sandy .... • ...... . . . ... . ... . ... . . .... . ........ .. ..... 70 452 
Sandstone.......... . ....................... . 7 459 
Shale, sandy. . . . . . . . . . . . . . . . . . .... . .... . . . ... . 8 467 
Sandstone .......... .......... . .. .. . .. .. .. .. .. .. . 7 474 
Shale, dark at top, sandy at base .. . 19 493 

Henrietta formation-
Limestone. . .. .. .. .. . .. . . . . . .. .. . .... .. . 2 495 
Shale, with layers of limestone. . . . . . . . . . . . . .. .. . .... . 21 516 
Limestone. hard. . . . ...... .. .. ... . ..... ... . . ... .. .. . .. . . 8 524 
Shale, sandy ....... .. .... .. .. . .. . . . ... .... ... .. . . .. . . . , ... . 14 538 
Limestone, bard ... . .. . ... .. . .. ........... . ... .. ........... . 2} 540! 

Cherokee shale-
"Clod" ...................... .......... . . ..... . . ..... .•.. .. 21 5421 
COAL (Lexington) ... ...... .. . ...... . ... .. . .. .. .. .. ... ..... . It 54H 
Fire clay and black shale. . . . . .. ... .... . . 2+ 546 
Sandstone . ........ .. .. .. . ............... .. . .. . . . ... ...... . 7~ 554 
Limestone. . . . . . . .. . .. ..... .. .. . .. .. .. .. . .... .... . . :J 557 
Shale, dark blue ...... . 5 5()2 

Limestone ....... ..... ... .... .. ..... .. ...... .. ..... .. ..... - 4 566 
Shale ......... ... . ... . . . .. . . .... . . ..... . . 6 572 
Limestone ....... .. .. . . . 7 579 
Shale, blue ...... . . ... .... ..... .. ..... .. .. .. . .. .. . .. .. .. .. . . 4 583 
Limestone ....... ....•.. .. . . ... . ... .. . . . .. ... . ... . ... . .. . . . 1 584 
Sandstone ... . .... .. .. . .. .. . ... . 1 585 
Shale ... .. ... . ... . .. . ...... .... .... ... .. .. . .. ............ . . 4 589 
Limestone.......... ..... ... .. .. .. . .... . .. . ... . ...... .• 14 603 

This drilling stopped only a short distance above the horizon of 
the Bevier and other coals that may be of value in this region. The 
Lexington coal was found in a near-by drilling, whose record follows : 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

Interval to surface . .. . .. .. . .. .. .. . .. ... . . .. . . .. .. . . .. . 575 8 575 8 
Limestone. .. .. . . ..... . . .. . 9 584 8 
"Clod" ...... .......... . .. .. ...... ... . ... ..... .... .. . 2 586 8 
Slate .. .. .. . .. .................... . .. . ... ... ...... . . . 1 587 8 
COAL ....•.. .. ... ... . . .. .... . ... . .. . . ............... 2 4 590 
Fire clay . ... .................... .. ... . ······ · ······· 1 6 5!)1 6 
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COLE COUNTY.i) 

AVERAGE ANNUA L l 'ROOU(?l'lO.N', 1001-1010 . . ........ 2 ,263 'l'ONS. 

A number of coal pockets have been found in Cole county, especially 
near Centertown and Elston, where they attracted much attention at 
an early date. 

Considerable mining has been undertaken; yet it is safe to say 
that more money has been spent in prospecting for coal than has been 
made by mini11g it. l\Iost of the deposits recently found gave only 
slight surface indications of their presence. 'l'hc only recent develop
ment work has been at Hickory Hill and south of Blst.on. 

Cente1·town.- Broadhead mentions a number of pockets worked 
within a few miles of Centerto"·n, chiefly north of the town. Nothing 
is being done now j the most recent workings, according to reports of 
miners, were: (1) on the Leonard farm about two miles north of Center
town, where a pocket 200 feet in diameter, said to have consisted of 14 feet 
of cannel above fonr feet of bituminous coal, was worked for three 
years from a thirty-foot shaft; (2) the Bryant place, two miles nor th
east of Centertown, where 20 to 30 feet of cannel was mined by strip
ping and shallow shafting; and (3) on the Durham farm, 2¥z miles 
north of Centertown, where a thirty-foot shaft reached nine feet of 
bituminous coal. 

Elston.- Near Elston a large number of small pockets yielding 
a few bushels to several hundred carloads each have been found and 
exhausted. At present George Elston operates a fifty-foot shaft in the 
creek bottoms a qnartel' mile southwest of Elston. Under 10 feet ·of 
gravel and clay is said to be more than 40 feet of low-grade, ligl1t-weight 
biturninons coal that contains much 7,in0 blende and breaks with irregu
lar fracture. 

One and one-half miles due south of Elston is the mine of S. and A. 
Bandelier in a pocket 250 feet wide from east to west and somewhat 
longer from north to south. 'rhe shaft is reported to have penetrated 
the following strata: 

1. Cla.y, white . . . . . 
2 . Hone coal. . . . . . . . . . . ...... .... . .. ... .. . .. .. .. . ... . . . 
3. Bituminous coal, soft .. . ... . .. .. . .. .. .. .. .. .. .. .. .. . .. .. .. . .. ... . .. . . . 
4. Shale, black, "slaw" ...... . 
5. C:i,nnel coal, bottom not reached .. 

Feet. 
20 

4 
6 

10 
59 

The coal at the outer walls of the deposit dips 80° away from tl:cm, 
but rapidly flattens and approaches horizontality near the center cf 

*Pockets known in earlier years :1re described by G. C. Bro:1dhe:1d (Cole County: Mo. 
Geol. Survey, 1873-1874, pp. 322-338). The topography Is shown In the Jerrerson City 
and Tuscumbin. quadrangles of the U. S. Geol. Survey. 
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Fig. 1. Bandelier channel mine, south of Blston. Cole county. 

Fig. 2. Shale, u1>per part of coal pocket; Duslless Coal Co. pit, Hickory Hill, Cole county. 
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the deposit. Surrounding the coal and separated from it by clay, arc 
limestones much older than the Pennsylvanian. The clay walls act 
as a natural reservoir, and 6,000 barrels of water had to be pumped 
out when the mine was sunk, after which water gave no trouble. 'rhe 
co.al mined is a very clean cannel, having a little pyl'ite and zinc blende 
near the outer walls; it cl ea Yes readily parallel to the bedding, but 
has no reg1tlar fracture in other directions. Rooms are made about 18 
feet wide and 35 feet high, no <1ttempt being made to recover the coal 
in the top and bottom of the pocket. A small stcamhoisting outfit is 
employed and most of the prodtwt is hauled to Elston and shipped to 
Jefferson City and neigl1 horing points. About 400 carloads }1ave already 

_been shipped, and 45 more had been shot down and were ready for 
• shipment when the mine was visited in 1fay, 1911. 

Mr. Carney Collett reports tliat another pocket, containing at least 
86 feet of coal under l 2 feet of soil and shale, has been drilled on the 
Stehlcin farm, not far from the Bandelier mine. It is said to underlie 
over an acre, as shown by other drillings made to the top of the coal 
only. 

Jlicl.:oty IIill.-'l'he Dustless Coal Company has constl'uctcd a spur 
seven miles long from Henley to its coal properties at Hickory Hiil. 
A prospect shaft is reported to have penetrated 82 feet 9 inches of 
canncl coal hearing galena and 7.inc blende, and drillings are said to 
have shown a large pocket with its long axis southeast and northwest. 
Outcrops of limestone on at least two sides of the shaft indicate a 
number of small pockets rather than one of unusual dimensions. In 
a pit at the shaft mouth 10 feet of soil and clay and 8 feet of cannel 
are exposed. Pocket coal near Hickory Hill was ,Yorlrnd in a very small 
way for many years and is mentioned by Broadhead. 

COOPER COUNTY/' 

A large outlier of Pennsylvanian rocks, separated from the main 
body in Howard county by the l\lissouri ri ve1· valley, occupies the higher 
lands on the north-central border of Cooper county; and typical coal 
pockets arc plentifully distributed throughout the remainder of the 
region. 'l'hc outlier is composed of the lowest beds of the Coal Measures, 
including the section .from the Lagonda shale and sandstone to the ' 
1\fississippian, and bears at least two rather persistent coal beds which, 
however, arc extremely variable in thickness and are not of great valne. 
'rhesc two beds, as exposed west of Boonville, have been correlated by 
Swallow with the thick coal (Bevier) on Hinkson creek in Boone county 

*The geology of Cooper couniy was first described by G. C. Swallow (Mo. Geo!. Sur
vey, First Report, 1855, pp. 86-87 and 187-lOOf The iopography is shown on the Boon
ville quadrangle of the U. S. Goo!. Stirvoy. 
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an<l the thin seam (Tebo) next below it, a conclusion that appears to 
be correct. Several unimportant coals occur below the Tebo. Follow
ing is Swallow 's section taken on the :Missouri river bluffs about one mile 
below the mouth of the Larnine (Sec. 36, T. 49 N., R. 18 W.) : 

l. 30 feet, slope-nearty all bluff (loess). 
2. 45 feet of brown friable micaceous sandstone. 
3 . 2 1-6 feet of coal (Bevier) . 
1. 10 feet, slope, covered by debris. 
5. 3 foot of compact gray and blue hyclr:utlic limestone. 
6. 5 feet of bituminous shale. 
7. 3 (?) foot of coal (Tebo). 
8. l foot of bituminous shale. 
H. 45 feet, slope (lo :Vfississippian). 

No. 5 of the above section is the most reliable marker in searching 
for coal; it is an irregularly bedded fine-grained rock, weathering on,, 
top to nodular forms, and in many places intcrstratificcl with clay or 
shale. It is practically the only Coal :Measures limestone in Cooper 
county, and is easily distinguished from the J\fississippian limestones 
by its lack of ihc more crystalline ancl massive appearance, character
istic of the latter. 

In the above coal section both coal beds are much thicker than in 
most other portions of the outlier; in the greater part of the area the 
Bevier coal has been completely removed by erosion and the other beds 
arc too thin to mine. The following section was measured by M. E. 
Wilson in Sec. 5, T. 48 -;:.J., R. 17 W., 3 Jh miles west of Boonville: 

Number. Feet. 
1. Limestone.......... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
2. Shale, black, "slaty". . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . • . . . . . . . . . . . . . • . . . 6 
a. Shale, drah.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
4. C01\L (1.'cl)O). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I 
5. C lay.... . . . . . . . • . . . . . . • . . . . . . . l 
G. Sandstone, clayey, ho~h massive and laminated. . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

When the connty was visited in the summers of 1910 and 1911 no 
mining was in progr<'ss. During the winters, however, small ch;ifts 
arc operated in the Tebo bed about one-half mile south of Boonville, 
where the following detailed section was measured hy the writer on 
the land of W. F . Allen: 

Number. Feet. Inches 
1. Sandstone, brown, weathers gray, thin-bedded .................... . 3 
2 . Shale, gray, sandy.... . . . . . . . . . . . . . . . . . . . . . . . . ...... . . 10 
a. Sandstone, like No. 1. . . . . .. .. .. .... . ..... . 5 6 
4. Umestone, dark blttish-gray, nodular. . ... .. .. . .. .. .. ...... . . .. . . 4 
5. Shale, calcareous, gray. . . . . . . . . . . . . . . . ..............•... 2 
6. Concealed. . . . . . . . . . . . . . . . . . . • . . . . .... .. ....... .. . 10 
7. Slate, black .................................................. . 1 
8. L imestone, In thin ledge..................... . .............. . 7 
9. Shalo, dark drab and blaclc . . . . . . . . . . . . .. . .............. . 

10. {g~~.\ fn~~tcs, } . . . .. .. .. .. ... ......... . .. 
COAL. clean, tight, 10 inches, 

6 

l 4 

11. Shale, yellowish gl'ay, sanely, black strea,k near base .............. . 13 
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Coal Measures pockets are exposed near the heads of streams and 
along the river bluffs in nearly all the townships of the county. The 
coal contained in these is both cannel and bituminous and in some 
places is 30 feet or more in thickness. Some of the pockets contain 
considerable coal and one on the river bluffs three miles west of Boon
ville was extensively mined about 20 years ago, t yet it is improbable 
that any deposits of this sort will ever prove of sufficient extent to 
yield an adequate return on a large expenditure of money for mining 
equipment. 

Roughly estimated, there is probably an average of 14 inches of 
coal in one bed over about 23 square miles, or three-fourths of the 
area underlain by the Pennsylvanian outlier. On the basis of 1,800 
tons of coal per acre for every foot of coal, there are, therefore, 
31,000,000 tons of mineable coal in this area, practically none of which 
has been utilized because of the thinness of the beds. In addition there 
are at least 500,000 tons of available coal still left in coal pockets, 
making a grand total of 31,500,000 tons in the county in beds of 14 
inches or more. At the present time market conditions do not justify 
the exploitation of much of this thin coal; but there can be little doubt 
that at some future time the latent fuel resources will have an im
portant effect upon the industries of the county. 

CRAWFORD COUNTY.* 

A number of small coal pockets in southern Crawford county, be
tween Sligo and Keysville, have been known for many years. Among 
them may be mentioned those in the W. 1/z Sec. 19, N. E . 14 S. E. :1,4 
Sec. 21, N. E . :1,4 N. ,Y. 14 Sec. 29, and N. E. 1,4 Sec. 30, all in T. 36 N., 
R. 4 W. The pocket in section 19 is described in notes by Winslow as 
being 40 feet thick. Nasont discusses a V-shaped outcrop of coal 8 
feet thick that has been shafted 3 miles from Cook's Station, on the 
Sligo branch railroad. l\fost of these deposits have been worked at 
irregular periods, but their slight extent and their crushed and dis
turbed condition make most of them. of doubtful value. 

tWinstow, Arthur, Preliminary roport on coal: Geol. Survey of Missouri, 1891, p. 170 
*Shumard, B. F .. Crawford County: .Mo. Geo!. Survey, Ropt. for 1855-1871, pp. 255 

256. The topography or the northern part or the county is shown in tho Sullivan quad
rangle of the U. S. Geo!. Survey. 

tNason, F. L .• Iron Oros: Mo. Geo!. Survey, vol. 2, 1892, p. 139. 

G-11 
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DADE COUNTY.* 

AVERAGE ANNUAL PRODUC'l'ION, 1901- 1010 .. . . ... .. ... 4,151 'l'ONS, 

Aside from outliers containing chiefly sandstone and occupying the 
higher lands in various parts of the region, the Coal Measures occupy 
only about 30 square miles in the northeast corner of Dade county. 
The principal constituent of the Pennsylvanian is sandstone, though 
it includes intcrbcdded shales and one or more coal beds. The total 
thickness of tltese strata does not exceed 100 feet. 

Feet. Inches. 
4 Shale, gray, sandy, overlain with 

6 

4 
¥.a 
24 

5 feet of sandstone. 
Coal. 
Shale. 

Coal. 

FtG. 28. Coal bed at Sylvania. 

A coal field at Sylvania produces considerable fuel for a large 
territory and is capable of a larger output were shipping facilities 
available. 'l'hc coal lies near the top of the divide on which Sylvania 
stands, and is limited topographically to an area extending from a 
point one mile cast to a point one mile west of the village and from 
a point lYz miles south of it to au unknown distance north. At Syl
vania are the 20-foot shaft of J. R. Seaton, the 25-foot shaft of 0. IL 
Hickman, and the slope of C. F. Woodridge. One to lYz miles south 
and southeast of the village are the 30-foot shaft of Geo. Conklin, the 
slope of L. V. McCluey and the 25-foot shaft of W . A. Stout. Hoisting 
is done by horse-power and mining on the room and pillar system, the 
bed being undercut in the clay and wedged down. Few props are 
required, as the roof is excellent except where it is weakened by small 
"slips." '!'here are very few "horse-backs" or "rolls." The coal is of 
fair quality, though it contains considerable pyrite in thin streaks. 
'rhe bed is uniform, the section varying very little from the following: 

Sandstone, with shale partings, in places lies on tho coal ...... . 
Shale, bluish-gray, sandy ........ . . . ..... . .. . ...... . ....... . 
COAL ....... . ...... .. .... .. .. .. ... .. . .. . . .. . . .. . . ... .. . 
Shale ..... .. ..... . .... . ..... .. . .. .... . .. . .. .... . ..... .. .. . 
COAL....... . ............ . . . .. . . ... . .. .. . .... .. ... . . 
Sha.le, carbonaceous ................. .. . . ... . .. .. .. . 
Clay, son at top, bard and sandy below, more than ..... .. .... . 

Feet. 
20 

0 to 6 

3 

Inches. 

3 to 4 

t 
23 to 30 

0 to 8 

*The coal in Dade county is mentioned by Arthur Winslow, Prelim. rept. on coat: 1''10. 
Geo!. Survey, 1891, pp. 160-161. Tho topography is shown in the GroenJiel<I, Carthage, 
Nevada and Stockton sheets of the U. $ . Geo!. Survey. 
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'l'his coal bed lies about 50 feet aboYe the :1Iississippian limestone 
and flint, and is strikingly similar to that mined near Jerico, in Cedar 
county, and east of l\Iilford, in Barton county. North of Sylvania the 
country is a fiat prairie on which there arc few outcrops. No coal is 
exposed in this region, though it is reported that the Sylvania bed has 
been found by drilling on the diYide north of Sylvania. The :Milford 
coal is exposed beside the road a short distance cast of the northwest 
corner of Dade county (S. W. J,4 S. ,V. 14 Sec. 24, T. 33 N., R. 29 W.) 
where it is mined by R. .J. Ta:Ylor. lt is only a few feet below the prairie 
level and dips to the west. 'Phe section here is: 

::landstone . . . . 
COAL. . . . .. . 
Shale . . ... . .. .. .. .. ...... .. ... . . . · ··· · ·· ··· ··· · ·· ···· ··• ····· ··• · · · 
COAL, bo~tom 4 Inches dirty. . . .. .. ... ... . ... . .. .. .. ... . .. . 
Clay.... ... ...... ... . .. . . . ... . ... . ... . . ... . ....... . . .. . 

Feet. lncl1es. 
10 

10 
6 

1 3 

Excluding all beds or parts of beds less than 14 inches in thick· 
ness, the total original tonnage of Dade cou1lty may be roughly estimated 
as 33,380,000 tons. 

DAVIESS COUNTY.* 

'l'hcrc arc now no coal mines in Daviess county, but producing 
mines arc located_ a few miles north, cast, and south of the county line. 
No coal of \rorkable thickness is known to outcrop at the surface. The 
county lies near the eastern limit of the limestones at the base of the 
l\Iissouri group, which are about 185 feet aboYe the horizon of the 
Lexington bed, the highest important coal, and about 280 feet above 
t.he Bevier coal bed. These limestones outcrop along Grand river as 
far up as Pattonsburg, so that drillings in the ftood plain should reach 
the Lexington horizon at less than J 85 feet. 'l'hc coal horizons below 
the BeYicr, shown to be productiYe at Gainesville (sec report on Harri· 
son county), may also be important in this region, though we have 
little information concerning them. In the southwestern and north· 
eastern parts of the county, the more important horizons are 200 to 
300 feet deeper than on Grand river, as the surface is considerably 
higher. Several years ago the following core drilling was made at 
Gallatin, and sl1ows very well the coal.bearing rocks which underlie 
the region: 

*The geology of Daviess county was described by G. C. Broadhead: Mo. Geo!. Survey, 
Rept. for 1873·1874, pp. :n2. 321. Brief mention is made of coal by Arthur Winslow: Prelim. 
Rcpt. on coal, Mo. Goo!. Survey, 1S91, pp. 00·100. 

- - ________________ ..... 
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DRJLLING AT GALLATIN (S. E. l; S. K } SEC. 17, T. 59 N ., R. 27 W.) . 

Loose earth and stone ...... . .. .. ... .. .. . . .. . .. .. . 
Kansas City limestonc-

L imestone, ha.rd (Bethany Falls) . .. . . ... . ... . . .. . 
$halo ...... . . . .. . ........ . . .. .. .. ............. . 
Shale, black, "slaty". . . . . . .... .. .. . .. ...... . 
Limestone ....... . ... . . ... .. .. ...... . .. . 
Shale. . ....... . . .... .. .. . . . . ... ......... . 
Limestone (Hertha) ..... . . 

Pleasanton shale-
Shale and sandstono . ..... . 

IIonrietta formation-
"Conglomorate" (limostono?) ancl shale .. 

Cherokeo sbale-
Shale, black, "slaty" ....... .... ... .. ... .. . . . .... . 
COAL (LoxingLon), good .... . .. . .. . . .. . .. .. . .. .. . 
Shalo .. . . .. ..... . ...... . ........ . . .. .. . .... . 
"Conglomorato" (limestone?) .... . 
Shale and sandstone, with severa l layers of "conglom-

orate" near top ................ . .... . 
Sandstone. . ............. . ..... .. . . . . . .. .. .. . . 
COAL (Bedford), soft .... . .. . ..... . . .. ... . . . .. . . . 
Clay ........... . ......... . .... .. .. · · 
Shale and sandstone ... . ... . ...... .... .. .. .. .... . 
C OAL (Bevier) ........ . .. . . ....... .. . ... .. ..... . 
Shale and clay ........ . ............. . 
Limestone.. . . . . . . . . . . . . ... . ........ . . 
Shale and sandstone, witJ1 several thfn layers of lirne-

sLone noar top ..... . ............ . 
Shale, black, "slaty" . . ... . .. .. ... ... ... . .. .. . 
COAL. good. . ...... . . . . . . . ..... ... .. . 
Clay....... .. ....... ........ . . .. .. .. . 

Thickness. 
Feet. Inches. 

7 

11 11 
2 9 
l 10 
l 3 
l 
8 7 

158 9 

20 5 

4 11 
l 3 
l 5 
4 

68 
2 
1 
l 

18 

3 
3 

71 
4 
1 
3 

8 
5 
8 
7 
1 
6 
2 

5 
3 
7 

Depth. 
Feet. Inches. 

7 

18 11 
21 8 
23 6 
24 9 
25 9 
34 4 

193 l 

2 13 6 

218 5 
219 8 
221 1 
225 

293 
296 
297 
299 
317 
318 
321 
324 

395 
399 
401 
404 

2 

10 
3 

11 
6 
7 
1 
3 
3 

8 
11 
6' 
6 

If the "conglomerate" at 213 and 285 feet is nodular or rough
bedded limestone, such as is found in places at this horizon and often 
called "conglomerate" by drillers, the coal at 219 feet is without much 
doubt the Lexington, as it is at the proper depth below the Hertha 
limestone. The Lexington has been mined at Hamilton, in Caldwell 
county, and at :Melbourne, in Harrison county, though it is irregular 
in thickness at both places. It appears to be but 7 inches thick at 
Gentryville, Gentry county, and absent at Gilman City and Trenton. 
Little is known about the probable areal extent of the Bedford coal 
shown in Gallatin drilling. The Bevier coal, like the Lexington, was 
found at GcntryvHle, where it is apparently 26 inches thick. It is a 
persistent bed in nearly all parts of the state and is in many places 
of workable thickness. · 

The total thickness of coal in beds of more than 14 inches in the 
Gallatin drilling is 54 inches. H this represents a fair average for the 
county, the total reserve tonm1ge is 2,752,704,000 tons. 
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DeKALB COUNTY. 

No coal crops out in DeKalb county except a few thin and unim
portant sitreaks Grindstone creek and near Union Star. The sur
face is from 500 to 900 feet above the horizon of any workable coal 
seam, but the results of drilling at Stewardsville, Cameron, and Gentry
ville, and elsewhere in neighboring counties, make it seem very proba
ble that the Bevier and possibly other coal scams underlie the entire 
county. The lowest point in the county, stratigraphically, is wher~ 
Grindstone creek crosses the eastern l)order. Here the horizon of the 
Bevier coal is about 500 feet deep. The westerly dip and h~gher alti
tude of the beds at the surface in the northwest corner of the county 
increase this depth to about 900 feet in that region. 

Evidence gathered in sunounding territory indicates that there is 
an average of 30 incl1es of coal in beds 14 inches or mo1·e thick under all 
of DeKalb county. If this estimate is correct the total reserve tonnage 
of the county is 1,209,600,000 tons. 

GENTRY COUNTY.* 

Coal has been mined in Gentry county, but work was long ago 
abandoned and £or many years there have been no developments. The 
surface rock is buried beneath a thick covering of drift except near 
some of the larger streams, particularly Grand river, and little can be 
said of the depth of workable seams that do not outcrop. '\Vhere 
Grand river leaves the county the horizon of the Lexington coal is 
about 300 feet below the surface; but in the higher parts of the county 
it is probably 700 or 800 feet below. The distances from the Lexing
ton to important lower horizons are indicated in the report on Harri
son county. In the grea.t.er part of the county the highest Pennsyl
vanian is composed of the thick shale and sandstone beds constituting 
the Douglas shale, and it is in this that the rather unimportant out
cropping coal of the county occurs. Broadhead t reports 4 to 10 inches 
of coal in the extreme southwest corner of the county. 'What is prob
ably the same seam or another in the Lawrence shale was worked 
many years ago near Ellcnoraht. (N. E. 11-1 N. E. 14 Sec. 18, T. 64 N., 
R. 30 W). The thickness was reported to be 18 inches. About 1905 
another shaft sunk at this place passed through 20 feet of red clay 
into a sandy blue shale. In this shaft the coal was reported to be 18 

*Tho coal in Gentry county Is mentioned by Ar~hur Winslow: Prelim. rept. on coal, 
:M:o. Geol. Survey. 1891, p. 100. 

tidem, p. 100. 
tBuehlcr. TI. A., Report on petition from Albany: Dien, Rept. S~al;e Oeolo~ist to Forty

third Gen. Assem., HJ05. pp. 27-29, 
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or 19 inches thick, but about one-third of this was very soft, possibly 
due to proximity to old workings. .According to Buchler, "A similar 
seam of coal was passed through in a well just north of Chalk Run on 
the land of James II. Hill, one mile south of the 1\foNeese outcrop. 'l'he 
coal occurs at the same level, but the exact thickness of the bed is not 
known. The strata at this point lie approximately level, and in all 
probability the coal bed is continuous between the two places." 

The only detailed record of deeper beds is that of the core drilling 
at Gentryville on Grand river (:N. E. V.1 ~- B. 1,4 Sec. 36, T. 62 N., R. 
31 W.), made in ]886 by A. Burdick. This penetrated in descending 
order 29 feet of glacial drift, J 77 feet of the Kansas City limestone, 
104 feet of the Pleasnnton shale, 73 feet of the Henrietta formation, 
and 113 feet of the Cherokee. The Lexington coal with a 15-inch 
limestone cap-rock six inches above it and a seven-foot limestone 
bottom-rock under three feet of clay was found at 384 feet, but it 
was only seven inches thick. ·what is probably the Bevier bed was 
found at 477 feet; it contained 26 inches of coal. Aside from these 
two beds no coal was found, but the drilling was not sufficiently deep 
to explore the horizons below the Bevier that arc so productive in 
Harrison and Mercer counties. 

At Stanbeny a prospect ho!c was put down in 1890 about three 
miles east of town. 'l'he drift was found to be 28 feet thfok; some 
coal was reported at 600 feet and 30 inches at 720 feet.§ Whether 
this lo,ver bed is the same as the 26-inch scam at Gentryville can not 
be definitely ascertained, but the Stanberry drilling started at a higher 
level both topographically and stratigraphically than that at Gentry
ville, so that there is at least a possibility that the two are the same. 

An estimate of the total original tonnage of the county based on 
the assumption that 28 incl1es of coal, the average of the thicker beds 
in the Gentryville and Stanberry drillings, underlies the entire county, 
is very conservative, as no account is then taken of the possibility 
of coals lower than the Bevier. On this basis there are J ,280,496,000 
tons of coal beneath the county. 

GRUNDY COUNTY.'~' 

AVEitAC:F. ANNUAi, PltODUt:'l'IO:S-, 1001-1010 .......... 16,030 TO:VS. 

Although Grundy has figured modestly as a coal producing county 
for many years, it has at present only one mine, that at 'l'renton. 
Formerly a little coal was produced at Spickards, Galt, and Laredo. 
'l'he possibilities of the region hnve never been adequately tested by 

§'Eng. and l\fin. ,Tour., Vol. 49, 1894, l). 622. 
*'l'he coal of Grundy county Is briefly described by Arthur Win~low: Prclim. r cpt. on 

coal, l\:fo. O()ol. Sm·ver, 1891, pp. 9!,-98 , 
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the drill and the heavy covering of drift conceals in most of the region 
many strata which might otherwise outcrop. 

The uplands in the southwest and narrow strips on the ·outer 
borders of the northwest quarter of tl1e county are capped by thick 
basal limestones and interbeclded shales that form the base of the ]l'lis
souri group and that are useful markers £or the coal beds that lie 
below them. 

In most of the county the highest formation beneath the drift is 
the Pleasanton, which consists of about 150 feet of sandstone and shale 
with a few thin coal beds, none of which are known to be workable 
except for purely local purposes. The next lower formation is the 
Henrietta, which in most parts of the State contains rather prominent 
limestone beds. Jn this region both the limestones and the formation 
itself are very thin, and outcrop only along Medicine creek south of 
Laredo, and in a small area on Grand river on the south edge of '£ren
ton. The Lexington coal, a few feet below the base of the Ileurietta 
formation, has been found in the northern part of the county at Spick
anls and also at l\Ielbourne in Harrison county. At these places it is 
rather variable in thickness ("faulty"), though it may be more con
stant at other localities in the northwestern part of the county. The 
lowest outcropping beds are seen on l\1edicine creek near the south 
county line and lie near the top of the Cherokee. 'l'he rest of the 
Cherokee is shown in the deep drillings at Trenton, where the vertical 
distance from the base of the :Missouri group to the base of the Coal 
l\Ieasures is about 585 feet and the productive Cainesville and other 
horizons near the base of the Cherokee are barren. There can be 
little doubt that important coal deposits exist in the Cherokee in some 
part or parts of Grundy county, but these can be found only by 
thorough prospecting. 

The average thickness of workable coal in the Trenton clrillings, 
,which penetrate all the chief coal horizons, is 30 inches, ·and to con
sider that amount to underlie the entire county in beds of J4 inches 
or more is very conservatiYe. In addition, the Lexington horizon, 
which is barren or not represented at Trenton, contains, perhaps, an 
average of 18 inches in 100 square miles in the northwest corner of 
the county. On this basis the county contains a total coal reserve of 
1,416,960,000 tons. 

D.E'.l'ATT,ED Mr;NTION. 

Spicka1'ds.- On the west side of Grand river, near Spickards (S. E. 
1,4 N. W. 14 Sec. 16, '£. 63 N., R. 24 \V.), two shafts have been sunk to 
the Lexington coal bed, but have not been worked for a number of 
years. One shaft was 100 feet deep, the upper 30 feet being reported 
as penetrating sandstone and shale and tlie lower 70 feet as showing 
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much limestone. The other shaft was located a short distance up a 
small branch and was 115 feet deep. The coal lies 165 feet below the 
Hertha limestone, which is exposed at the base of the Missouri group 
a short distance west. The bed was reported as 12 to 36 inches thick, 
separated into two benches by 2 inches of clay, the variation in thick
ness being due to the irregularity of the upper bench. The coal was 
overlain by a few inches of shale, over which was a limestone cap-rock, 
and was underlain by 3 feet of clay resting on a limestone bottom-rock. 
Only about one acre was mined out. The Cainesville horizon, at which 
coal was found near Princeton, lies about 300 feet below the Lexington 
bed and may possibly carry coal in this part of Grundy county. 

Feet. Inches. 
36 Shale. 

=-==--= 
Limestone. 

3 Shale, black. 

10 to 12 Limestone, "cap-roe!<." 

20 Shale, black, slaty. 

18 Coal. 

12 Clay. 

Fro. 29. Coal bed mined at Trenton. 

Tre11,ton.- For many years mining has been carried on at Trenton, 
chiefly to supply the city with fuel, about 385 acres having been mined 
out. The present mine, operated by the Trenton Mining Company, is 
the fourth to be sunk and is within the city limits (N. W. 1,4 N. W. 1/1 

Sec. 16). The bed mined lies at a depth of 225 feet, or at an altitude 
of about 600 feet above sea level. An electric hoist is employed and' 
production continues steadily throughout nearly the entire year. The bed 
is very uniformly 18 inches thick, and the coal is hard and clean and 
of excellent quality. Below the bed is 18 inches of rather soft clay 
and above it 2 feet of black "slaty" shale; lying below a 10-inch lime
stone cap-rock, making an excellent roof for longwa11 mining. In 
places, however, 40 inches or less of soft light shale or a dark calcare
ous shale full of shells ("black bat") intervenes between the "slaty". 
shale and the coal and causes some trouble in the workings. About 
2,000 tons of coal are recovered per acre and 500 to 700 tons lost in 
mining through the production of slack and other causes. 

The bed is undulatory, varying in level as much as 37 feet in the 
Trenton field. It thins north of town, but has never been explor.ed far 
from Trenton. Fifteen feet below the coal in the mine is another bed 
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6 to 24 inches thick, with a poor roof formed by the clay and limestone 
''boulders" between it and the bed worked, an<l with a floor of "slaty" 
shale. Two or more coals found at higher levels are not considered 
workable. The bed mined lies about 265 feet below the Hertha lime
stone, the base of the l\lissouri group, exposed in the bluffs west of 
town. Because the limestone beds of the Henrietta formation, which 
serve as markers for lower beds in many of the :Missouri coal fields, 
appear to be :absent in the drillings made at Trenton, the correlations 
of beds are not made with any degree of certainty. Several factors 
indicate, however, tha,t the bed mined is the Tebo, and it will be so 
considered in this report. The following churn drill records, kindly 
furnished by Robert Allardice of the 'rrenton Coal Company, show 
the relationships of the beds above the Tebo : 

DRU,LTNG I~ NORTON PASTURE, WES'l' OF FAIR GROUNDS 
(N. W. t N. W. i SEC. 16). 

Thickness. Depth . 
Feet. Inches. Feet. Inches. 

Drift ....•......... . . . .... . ... . 
Sandstone. hard ... .•• .. . . .•. .. . .. • . ..... .•. .. . . .. ... 
Shale. .. . . . ................... . ....... . ........ . . 
Sandstone .. . . . . .. . . . . ..... .... ... ... . . .. ... ...... . . 
Shala ........ . . . ..... •• .. . . . . •. . . .. . ..... . . . .... . • .. 
Sandstone ... .. .. . .. . ....... . . . ........ . .. . ...... . . . 
Shale, gray ........ .. ...... .... ... . .. . .. ... ... . .. .. . 
Limestone . ..... . .. . .. . . .•.. . . . . .•. .... .. ... . .. . 
SllaJe, gray . ......... . .. . .. .. .. . ... .. .. . .. .. ... . 
Shalo, black, "slaty" .. 
C OAL (Mullcy) . .... . ...... ..... ... .••. ... .•• .. . . ... 
Clay ............. . . . ...... .. ...... . .. . .. .. .. . .. .. . . 
Shale, hard in lower par L . . .. .. .. . 
Sandstone.... . . ... . . .... ... ..•.. ... . . • ..... . 
Smut (Bevier) . .. .. . .. .. .. .. . .. .. .. . ... . .... . . .. ... . . 
Shale, gray ...... . 
Limestone . .. . . 
Shale, with 5 layers of limestone a to 14 inches thick . .. . . 
Shale, black, "slaty" .. . 
Limestone... . .. .. .... .... .. ..... ... .... .... . 
Shale, black, "slaty" . . ... . .. .. .. . ....... .. .. .. ...... . 
COAL (Tebo), mined . 
Clay.... . ...... . ... . . .. ....... . ....... . . 

100 6 
5 
8 
4 
5 

15 
4 

23 
1 

2 
23 
14 

2 

2 
1 
2 

6 

6 

8 
4 
6 

6 

4 
2 

8 
10 

5 
6 

109 
114 
123 
127 
132 
147 
151 
152 
175 
176 
177 
179 
203 
217 
217 
219 
219 
233 
234 
234 
237 
238 
241 

DH!LLlNO EAST OF J:'ATR GROUNDS (N. E. t N . E . t SEC. 16). 

Thickness. 
Horizon of coal. Inches. 

J\,full<y. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Bevier. . ... . .. .. . . ... .. . . ... . .. . ... .. . .. .. . .. . ... . ... . ... .. 6 
Tebo.. 20 

DRILLT.N'G AT NORTH ]l:SD ow :v{Al3ffil, STl-tlrnT. 

!\1:uli<y ...... . ................. . ... . ... . ... . .. ... ..... . . •• .. . .. 

{

COAL, 29 inches} 
Bevier Smut. 9 Inches . ... 

COAL, 7 inches 

{

COAL, 8 inches} 
Tebo Clay, 6 inches . . . . . .. . .... . . . 

COAL, 4 Inches 

Tl:liclmess. 
Inches . 

4 

36 

12 

6 
6 

6 
6 
6 
2 
6 

6 
6 

10 

8 
6 

ll 
5 

Depth. 
Feet. 

196 
217 
237 

Depth. 
Feet. 
115 

152 

177 
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DRILUNG SOUTHWEST CORNER PERRY FARM (S. W. t S. W. t SEO. 9). 

l\fulky .... .......... . .. .. ...... . 
Bevier . . .. . , .. ... . .... . . . . 
Tebo ............ . ........ . 

'J'hickness. 
Inches. 

20 
10 
12 

Depth· 
Feet. 

133 
157 
179 

DRILLING IN TIIOlVIAS PAS'l'UR.B:, BAST 01<' ROCK lSLA:\'D RA lLROAD 
IN NORTH PAR'l' OF TRENTON. 

:\>lulky "Slaty" shale, 50 inch.~ . . . ..•.. . .. •. . . ... . . .. . ..•..... . {

COAL, 8 inclles, ) 

COAL, 2 inches, J 

Dirt, 6 " 
COAL, 6 " !
COAL, 11 inchos 

Bevier Dit't, 14 " . . ........ .. .. . .. . .. ..... . . 
COAL, 6 " 
Shale. 60 " 
COAL, 4 

Tebo . ..... . . .. . 
No name. 

OLD SHAF'l' NEAR RAlLROAD STATIO:-S.t 

l\fo lky ....... . . . . .. . . 
Bovior ......... . 
Tebo. 

Thickness. Deptb. 
Inches. Feet. 

10 107 

27 148 

20 178 
18 200 

Thickness. Depth. 
Inches. Feet. 

18 120 
14 145 
18 210 

No name .. .......... .. 6 to 24 225 

An oil and gas well drilled in 1911 due west of Trenton, on the 
hank of Grand river, is said to have penetrated no coal, though rather 
thin Leds might easily have been overlooked. 'The 'l\[ississippian lime
stone, the lower limit of coal, was struck at 640 feet. The following 
drilling also reached the Mississippian and found no workable coal: 

CORE Dlt l'LLINC IN OLD COAL SHAFT AT TRIJ:NTO).T. 

Thickness. Depth. 
Feet. Inches. J.'eer. Inches. 

Depth or shaft .... .. . ••. . . .. •.. . . 234 5 
Clay, sandy ..... .. ..... .. .. . . l 5 235 10 
Shale, black. . . . . . . .............. . . 6 6 242 4 
Clay, shale and sanclsl.one. J.5 3 257 7 
Shale, blue, sandy .... .. . 12 269 7 
Shale. black. bituminous .. . . . .. .. .. .. . ... .. . . ... . ... . . 7 9 277 4 
Shale, brown ancl black . . . . .. . . ... . .. . .. .... .. ....... . 67 11 345 3 
COAL ......................... . 2 345 5 
Clay and sandy shale. . . . . .. . . ........ . 8 6 353 11 
Shale. black ....... . 16 6 370 5 
Limestone, with thin sandy shale partings ..... . 0 9 380 2 
Shale, blacl< at top, rest brown and sandy .. ........ .. . . 23 11 404 l 
Sttntlstono, 1nicaccous ..... . 28 432 1 
Shale, bituminous, sarJdy ...... .. ..... . .. .. . 4 436 1 
Sandstone, micaceous . .. 2 438 1 
Shale, black, sandy in upper part . 22 3 · 160 4 
Sandstone, m icaceous, with one-inch layers of blacl< shale. 44 11 505 3 
Sandstone, coarse, friable. . .. .. . .. ... .. . ... .. . . 50 555 3 
Limestone. cherty (Mississippian) . .. .... ..... . ... . ... . 41 5 596 8 
Limestone, crystallllle (Mississippian) .. .. ..... . , . .. , .. . 9 2 605 10 

tWinsJow, op. cit., p. 97. 
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Galt.-Two shafts have been operated near Galt, one near the 
Quincy, Omaha & Kansas City railroad station and the other one-half 
mile west, but only a £cw acres were mined out before the :field wa.s 
abandoned. The heel mined was 18 to 22 inches thick and lay at a 
depth of 210 feet. The roof was a "soapstone" shale and the £1001· 

a sandy clay. Prospecting at the l\Iedicine Valley shaft is said to have 
revealed a second bed 17 feet below the one mined and consisting of 
20 inches of coal with an 8-inch parting of "black bat." A third bed, 
42 inches thick, is reported at 257 feet. Both lower beds are said to 
have roofs of laminated shale and the third to have a 3-foot limestone 
cap-rock about 80 inches above the coal. 'rhe accuracy of these re
ports could not be verified, nor could it be ascertained which one of 
the three beds, if any, is the same as the bed mined at Trenton. 

Laredo.- Several prospect holes are said to have been put down 
at Laredo to deptl1s of 200 or 300 feet and coal 2 to 3 feet in thickness 
found, but these reports have never been verified. South of Laredo, 
along 1\Iedicine creek, the thin Mulberry coal outcrops near the basP, 
of the Pleasanton formation and has been stripped for local use in :-i. 

number of places on both sides of the creek. About 2% miles south 
(N. ·w. corner Sec. 30, T. 60 N., R. 22 ,Y.) the following section was 
measured: 

Feet. Inclles. 
1. Shale, black, "slaty" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
2. COAL (Mulborry), hard. shiny... . . . .. . ... .. . ... .. .. .. .. .. .. . JO 
:1. J;'ire clay, with rock at top. about. . . . . . . . . . . . . . . . . 2 6 
4. Limeslone, gray, uneven on top . . . . . . . . . . . . . • . . . . . . . . . 1 to 2 

HARRISON COUNTY. 

No coal beds more than 13 inches thick outcrop in Harrison 
county, but recent de,·elopments have revealed very important deep
lying deposits. •r11e most conspicuous outcropping beds are those of 
the Kansas City limestone, at the base of the l\Iissouri group. 'rhesc 
m.ay be seen on Big creek, notably at Bethany, and along Grand river 
and its tributaries. On the higher lands west of Big creek are th,~ 
limestones and shales of the Lansing formation, and in ihe northwest
ern corner of the county the shales of the Douglas probably underlie 
the heavy cover of drift. The shales of the Pleasanton, with a thin 
coal bed (Ovid) near the top, appear below the l\Iissouri group along 
Grand river and at Melbourne. In general the strata lie nearly hori
zontal, dipping slightly to the southwest, but there are minor anticlines 
(arches) and synclines (troughs) trending northwest-southeast and 
causing local irregularities. Along a line connecting Trenton, :Mel
bourne, Bethany, and Denver, certain beds lie higher than in surround
ing areas. The axis of a syncline in which they arc relatively lower 
extends from south of Princeton to north of Cainesville and exerts an 
infh1ence at Cainesville itself. Near the State boundary, north of 
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Gainesville, there is a notable rise, and farther north, at Leon, Iowa, 
lo,ver beds are relatively near the surface. 

DET,\ILEO ll!ENTION. 

Cainesville.-In ] 910 a shaft was sunk on th e edge of the Grand 
river bottoms, on the south side of Caincsville (N. W. 1,4 N. ·w. 14 S. E . 
l;{i, Sec. 13, 'l'. 65 N., R 26 '\\T. ) , to a depth of 480 feet. Shortly after-

Feet. Inches. 
3 to 4 

48 

Shale, b lack. 

Coal. 

FIG. 30. The Cainesvillo coal bed 
at Cainesvllle. 

wards a modern all-steel tower and tipple, self-dumping cages, hopper 
scales, shaker screens, and a powerful hoisting .engine were placed in 
position and one of the best-equipped mines in the State was started 
by the Grand River Coal and Coke Company. The coal is of excellent 
appearance, being bright and so hard that hand work is difficult. Som.; 
wl1ite gypsum scale and a little pyrite occurs in small vertical and 
horizontal lenses, but the bed as a wl1ole is clean. The bed is 44 to 
60 inches thick, with an average of 4 feet. 'l'he roof is a hard, drab to 
black shale with a slightly "·avy undcrsurface. 'l'he entries are tim
bered only at the pit bottom. A few unimportant "rolls" and "horsc
backs".are present. rrhe mine is dry and the floor a very hard sandy 
clay, almost a sandstone. 'l'he beds undulate slightly, but show no 
regular dip. ~lining conditions appear to be very good, and it is con
fidently expected that Gainesville will soon be one of the principal 
mining centers of the Stflte. 

'l'he top of the shaft is 9 feet below the Hertha limestone at the 
base of the Missouri g1·onp and 24 feet below the Bethany Falls lime
stone. The coal bed mined is, therefore, 489 feet below the Hertha 
and is the same as the thick bed in the Princeton drillings. 'l'he fol
lowing diamond drill record shows the typical succession for the 
region: 

DIULLlNC NEAR CAINES\'ILLE HOISTl~G SHAFT. 

Drift . . . .... ... .. . .. .... . . . . .... .. . .. . . . .. . .. .. . 
Pleasanton shalo--

Shate, blue, sandy ...... ... . . ....... . ... . ....... . 
Shale, light gray ............ . ...... . ... . . . . . .... . 
Shale, blue, saocty ai top, with limestone nodules 

l.>etow ......... .... .... . . .. , . .. , . . . . .. .. ... . 

Thickness. 
Feet. Inches. 

24 

76 
36 

Depth. 
Feet. Inches. 

24 

100 
136 

156 
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DRILLING NEAR CAINESVILLE HOIS1'ING SHAFT-Continued. 

Henrietta formation-
Limestone (Pawnee). . . . . . ... .. . 
Shale, black and bituminous at top, blue below . . 
Limestone...... . . ........ . 
Sh ale, gray. nod uh\r. . . . . . . . . . .... . ... . ... . . 
Shale, black and biU1t11 inous a.t top, blue beiow .. 
Limestone.. . ........ . . .... . .. . ... . 
Shale, b lack, sandy ....... .. . 
Limestone ...... . 

Cherokee sbale-
Shalc, black, bituminous . .. 
COAL (Lexington) . . .. . .. . .. .. . ..... . 
Clay shale, black .. .. . .......•. . . ... . .. .. . ... . ... 
Shale ancl sand . . . . . . . . . . . . . . . . . . ..... . . .. . 
Sandstone....... . . .... . ... . .. .. .... . .... . 
Shale, black, sandy. . . . . . . . . .. .. .. .. .. . . 
Shale, blue. with limestone nodules . ... . 
COAL (l\folky). . . . . . . . ................ . . .. . 
Shale, black, sandy in upper part. . ... . •.. . 
COAL (Bedford)...... . ..... . ... . .... . 
Shale, light. . . . . . . . . . . . . . . . .. ..... .. ..... . 
Shale, dark blue . ........ .................... . .. . 
COAL (Bevier) ........... . . ... . .. .. . ... . 
Shale, b lue at top, rest blacl<. . . . .. ...... . 
Shale, sandy. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .. . 
COAL (Tebo) .... . .. . . .. . . ........ . 
Shale, blue, sandy. . . . • . . . . . . . . . .. .. ... .. . 
Shale, dark blue ...... .. ..... . . •. ..... . ....... . .. 
COAL . ................ • ..... .. . .. . 
Shale, gray, sandy . . . . . . . . . . . .. ... .. . . 
Shale, blue ..... .. ..... . ..... ......... . . .. . .. . . • . 
Shale. black, bituminous . ..... ... ..... .. ......... . 
COAL ........................ . . 
Shale, light. . . . . · . . .......... . ... . . ...... • 
Shale, black, bituminous . ... .. . ..... . .. . ...... .. . . 
COAL... .. .. . ..... .. ....... . .... . .. • 
Shale, blue, sandy .... ... . . ...... . .. ... . . . .... ..• 
COAL .......... . ... . . .••.. .. .. .. .. . .. .. .. .... 
Shale, blue. marly ......... . . . 
Shale, blue. . . . . . ..... . .. .. .. .. . .. ..... . ..... . 
COAL. ............. . .. . . ... .. .. . ... .. . .. .. . 
Shale, blue, upper half sandy ... . 
Shale, black, bituminous ....... . .. .. . .. .. .. . ... .. . 
COAL (Caloesville), mined ........ . . ........... . . 
Shale, gray, sandy ......... . ..... . 
Shale, blue, sandy ........... . . ................. . 
Shale, black, bituminous ...... ... ..... . . . . ... . ... . 
COAL ........ . .. . ................ . 
Shale, light blue. . . . . .. . .. .. .. .. .. ..... . . 
COAL........ . .. . . ...... • . . .... .. ... . 
Shale, light blue . ...... ........ . 
Shale, dark a.nd light blue . . .. . . . ...... . .. ... .... . 
Sandstone and shale, blaclc and gra.y .. .. ...... •. .. . 
Shale, blue .. .............. ......... ..... . . 
COAL ................... . .. . . ... . . . ...... .. ... . 
Shale, blue, sandy .... . .. . . ..........•...... . . . .. 
Shale, gray, sandy .... • . . . .. . .. .... ... ..... . .. .. . 
Shale, dark blue ...... . .... . .. . .. . 
COAL ................ . ...... ••. .... . . ....... . . . 
Shale, blue, sandy ..... . .............. . ... . 
Sandstone ..................... .. ..... . ... . .... . 

T tlickncss. 
Feet. Inches. 

4 
4 
5 

15 
7 
5 
4 
2 

3 
1 
7 

21 
9 
8 

13 
l 6 

29 
1 3 
8 

33 
3 

7 
10 

13 
7 
3 

6 

9 

6 

1 8 
6 
6 
1 2 
3 

18 
3 
1 

47 
6 
4 

17 
17 

2 
2 
4 
3 
5 

12 
0 
1 
1 
9 
2 
8 

5 
34 

6 

4 

2 

6 

7 

6 
6 
3 

6 

4 

Depth. 
Feet. Inches. 

160 
161 
169 
184 
191 
196 
200 
202 

205 
206 
213 
234 
243 
251 
264 
265 6 
294 6 
295 9 
303 9 
304 9 
305 3 
338 3 
341 3 
342 
349 
359 
359 6 
372 6 
379 6 
382 6 
384 2 
390 2 
306 2 
397 4 
400 4 
400 10 
418 10 
421 10 
422 10 
469 10 
475 10 
480 2 
497 2 
514 2 
516 2 
518 4 
522 4 
525 10 
530 10 
543 5 
552 5 
553 11 
555 5 
564 8 
566 8 
574 8 
575 2 
580 2 
614 6 

According to a rather poorly identified churn drilling near Caine.;;. 
ville, 232 feet of limestone forming the top of the Mississippian series 
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and the lower limit of coal was struck at 858 feet, or about 375 feet 
below the horizon of the Cainesville coal. Jn the above record there 
are 205 inches of coal in beds of 14 inches or more. It is a notable 
fact that practically the only limestones mentioned in this record are 
those of the ITenrietta formation, and the same is true of other records. 
The follow·ing coal summaries of ueds OYer 14 inches thick show the 
considerable size of the productive area a !ready tested: 

AtR SllAWl' OP CA 'I N1£SVILLE :'IHXm. 

Horizon of coal-
Mulky..... .. . . . ........ . 
Bedford ... . .... ..•.. .. ...... ... ..• .. ...••. .. ............. . 
'l'ebo .. ..... .............................................. . 
No namo...................... . .. .... ... . . .... . 
Calncsville.... . . ...... . . .... ..•.. .... . . . . . .. . . .. ..... . . 

Depth of shaft .. . ..................................... . 

Thickness. 
Inches. 

16 
19 
21 
18 
48 

Total coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122 

DIHJ.J,INC IK s. ts. ! s. w. f smc. JS. T. 65 N .. R. 25 w. 

lvfulky ....... .... ... .•.. .. .. . .. .. .. . .. . ... . .. .. ......... .. .. .. 
No name ............... . .. .. .. . . . ......... . ....... . ..... ... .. . 
Cainesville ....... . 

Bottom of drilling .... ...•.......... . ... . .. .. ...... ... .. . .. . 

Total coal. ......... . 

Thickness. 
Inches. 

24 
19 
54 

97 

DRJLLING AT SOUTHWEST COR:'\ER OJ•' Sl•:c. 14, T. 65 N ., R. 26 Vv. 

l\Iulky ....... ......... .. .. . ... . .. .. .. ... . .. .. .. .. . ... . ... ... . . 
No name ... ......... .. .. . .. .. ... . .. .. ..... . 
Cainesvllle... . . . ... . .. . . .. ... .... . . . .. . .. ... . . 

Bottom of drilling. . . . . . . . . . . . ........ ... . .. .. .. . 

'l'otal coal. ...... . 

Thickness. 
Inches. 

30 
18 
54 

102 

Depth. 
Feet. 
264 
296 
358 
377 
480 
484 

Depth. 
Feet. 
267 
371 
485 
511 

Depth. 
Feet. 
276 
351 
500 
508 

DRILLING AT SOUTHWEST CORXER OF SEC. 24, T. 05 N., R. 26 W. 

No name . . ...... .. .. ..... .. .. .. .. ... . .. .. .. .. . .. .... . . . ...... . 
No name . . ... . ...... . ... . .. .. ... . .. .. ...... .. ............ . 
Cainesville (1). . . . . . . . ...... ••. .... .. 

Bottom of drilling . . . . .... . ... . 

Total coal . . ...................... . ....... . 

Thickness. 
Inches. 

15 
28 
50 

93 

Depth. 
Feet. 
382 
401 
532 
538 

The average thickness of coal in these records is 124 inches, but 
it is to be noted that, ,Yith the possible exception of the last, on~y the 
drilling near the Cainesville hoisting shaft penetrated the thick beds 
below the Cainesville coal. If beds less than 14 inches in thickness are 
included, the total thickness 0£ coal is 22 to 64 inches greater (average 
39 inches) . Evidently there is a large reserve of coal near Cainesville, 
though the limits 0£ the basins have not yet been determined. Very 
much the same succession of strata has been found at Princeton, in 
l\Iereer county, and coal beds that may correspond to some of those 
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Grand River Coal and Coke Co., Cainesville, Mo. 
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at Gainesville were penetrated in deep drill ings at Leon, Iowa, north 
of Cainesville."'' 

Mo11,nt J.11.oriah.- A drilling for oil and gas north of Mount Moriah 
(S. vY. % N. "\V. Vt Sec. 12, T. 64 N., R. 26 W .), a few feet above the 
bottom lands of Grand river, reached a depth of 997 feet after pene
trating 517 feet of l\Iississippian and possibly older rocks. The only 
coal beds reported were one 12 inches thick at 465 feet and another 
30 inches thick at 431 feet, but the strata were not car.efully identified. 
'I'he base of the Coal Measures, which at Gainesville is about sea level, 
is here about 340 feet higher, probably owing in part to an ancient 
highland near ~fount l\Ioriah around which the Coal :Measures were 
deposited, ancl in part to folding after the formation of the Pennsyl
vanian. According to the best evidence obtained from outcrop obser
vations, the coal bed at 431 feet in the drilling is the Cainesvillc. 

Ridgeway.-'T'he 1\furphy schoolhouse oil and gas drilling, about 
4 miles east of Ridgeway (Sec. 5, T. 64 N., R. 26 W .), was carried to a 
depth of 1,610 feet, reaching the base of the Coal l\Ieasures at 710 
feet, or about 150 feet above sea level. Details were not carefolly 
noted and the only coal reported was 4 feet at 95 feet. 'rl1e depth 
given would place the coal in the Pleasanton shale and thus casts 
extreme doubt on the reported thickness, as no thick coal bed has been 
found in the Pleasanton in this part of the State. 

Bethany.- In 1885 a hole was drilled to a depth of 654 feet one 
mile west of Betliany (Sec. 16, T. 63 N., R. 28 W.), on the bank of Big 
creek. Although five beds of coal were penetrated, the only one more 
than 9 inches thick was one of 15 inches at 370 fcct.t It is not known 
how accurately coal beds were noted. As the basal limestones of th!! 
l\Iissouri group are exposed at about the level of the top of the well, 
tl1e bottom of it is certainly below the horizon of tl1e Caincsville bed. 

Gilma1i City.-Rcports as to the thickness of coal found in a 
ch·illing at Gilman City in 1911 are somewhat conflicting. The follow
ing is a reCOl'd kindly fur:n-ishcd by York Brothers, drillers : 

Thickness. Depth . 
Feet. Inches. Feet. Inches. 

Surface ... . .. .. .. .. ............. ..... . . . .. . .... .... . 8 8 
Llrnest,one, with shn,lc pn,rtings ... ................. ... . 70 78 
Shale. black... . .. . ....... . .. ....... . 3 81 
Sandstone, soft. . . . . . . . . . . . . . .......... .... . ...... . 90 6 171 6 
Shale, various colors . . . . . . . . . . . . . . ........... . 85 6 257 
Limestone. . . . . . . . . . . . . . . . . . . . .. . . . ... . .. . ...... . 17 274 
Shale . . ..... .......... . .... .. . ... .. .. . ... ... ... .. . . . 8 282 
Sandstone .. . . • . . . . .. .. .. . . .. .. . ... .. . .. .. .. .. . .... • l:l9 .. . 421 
Shale, blue.... . .. . .. .. .. .. .. . .. . .. . . . .. . 15 10 436 10 
COAL ............... .........•... ... .•. . . ... . ... . 4 8 441 6 
Clay .. . ..... ... ... .. ............ . 1 442 6 

*Hinds, Henry, Coal deposits of Iowa: Ia. Geo!. Survey, Vol. XIX, 1909, pp. 247-253. 
tl<or complete record. see Shepn,rd, E. l\'I., Underground Waters of :.Vtlssouri, "\Vater

Supply Paper No. 195, U. S. Geol. Survey. 1007, p. 61. His correlations appear to be some
what Jn error. 
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'l'he coal given in the record appears to lie between the Tebo and 
Cainesvillc horizons, at a stratigraphic level at which no thick bed 
has been reported in other districts. The extent of the basin should 
be determined by additional drilling before development work is 
attempted. 

ill clbourne.-The Lexington coal was recently mined at J\felbournc 
by the Trenton l\Iining Company from a shaft a short distance east 
of the depot and north of the railroad (S. W. %, N. W. 1;1 Sec. 25, 'r. 
62 N., R. 26 °\Y. ) . The bed varied in thickness from 30 to 41 inches 
where normal, but was "faulty" and contained a thin parting near 
the middle. It is well adapted to the longwall method employed. As 
determined by outcrop observations in the vicinity, ihe Lexington 
lies about 170 feet below the base of the :IIIissouri group. The follow
ing record of the shaft was furnished by J\fessrs. C. F . Oram and J. S. 
Moore of 1\felbourne : 

RECORD Olr SHAFT AT MELBOURNE. 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

Clay ....... . .. ........ ... .. . . .... .... . 20 20 
Sand.. . .. .. .. . ... . .. .. .. .. .. . . . .. . .. .... .. . 28 4 48 4 

Pleasanton shalc-
Sandstone and shale .... .. ... .. . 43 8 92 

Henrietta formation-
Li1nesto11e. . . . . . . . . . . . . . . . . . . . . . . ....... .. ... . z 3 94 3 
Shale, hard and soft . ... . . . . .. .. . .... . . 12 4 106 7 
Limestone, white ...... . ... ....... . ... . . . 3 109 7 
Shale. hard and soft . ....... ... ... . . .. .... .. ... .. . 7 7 117 2 
Limostone, mottled. hard . . .. . . ... . ..... . .. . .. . .. . 4 1 121 3 
Limestone, shaly .......... . .. .. .. .. . . . l 4 122 7 

Shale .. . .... .. ..... . . . .. .. .. . .. ... ·· ·· ·· · · · ··· · · 6 5 129 
Limestone... .. .. . . . .. . . .. ...... . . 1 3 130 3 
Shale ........ . . . . .. . ......... ... .... . ... . . 2 9 133 
Limestone. . . . . . . . .. .. . .. .. .. . 3 136 

Cherokee shale-
Shale ("clod ") .. . .. 8 136 8 
COAL (Lexington) , with 2-inch parting 0110 foot from 

top.... . . . . .. .. . .. . 30 to 41 140 

As accurate deep drillings have been n~ade only in the Cainesville 
district, it is very difficult to determine the coal reserve of the county. 
At Cainesville the average total thickness of coal is more than 10 feet, 
but at l\fount 1\foriah it is only 30 jnches and at Bethany 15 inches. 
Records at Gilman City and ::\Ielbourne affect only one bed, though the 
former record indicates an absence of coal at the Tebo and higher 
horizons. As there is considerable coal at Leon, Iowa, and at Prince
ton, in l\Ierccr county, and a fair amount at 'rrenton, in Grundy county, 
4 feet of coal in beds of 14 inches or over is considered a conservative 
estimate £or the entire county. This places the total . coal reserve 
at 3,363,840,000 tons, on the basis of l ,800 tons per acre-foot. 
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HENRY COUNTY.* 

A YERAGE A:VNUAL l'.R.ODUCTlON, 1901-1010 ... . ...... 152,377 'l'ONS, 

While the thick Mammoth coal bed at Lewis and the coal of the 
Deepwater basin were being actively developed, Henry ranked ,vell 
up in the list of coal-producing counties. Aiter the exhaustion. of the 
Mammoth trough and the abandonment of the larger Deepwater mines, 
production decreased for a time, but was revived by the discovery and 
development of the Bowen trough near Windsor. Shipping mines are 
now confined to the vicinity of Bowen, Lewis, and Deepwater, but 
small local mines and strip-pits are exceedingly numerous in all parts 
of the county. 

Three formations of the Coal Measures are recognized in Henry 
county. Of the upper, the Pleasanton, only a little of the lower shale 
caps a few hills on the northern edge of the county. The middle di
vision, the Henrietta, extends farther south and also forms large mounds 
in the western part of the county. 1t is found only on the higher lanas 
and does not reach south of the :Missouri, Kansas, and 'l'cxas railway. 
The formation is 70 to 80 feet thick, and its outcrop is rendered con
spicuous by several beds of resistant limestone near its base and one at 
its top. The lowest division is the Cherokee, which is the only out
cropping formation in most of the county, and which appears in the 
main valleys in all parts of it. It consists chiefly of shale and sandstone, 
but includes several persistent limestones in its upper part. The Mis
sissippian limestone and flint, which lies below the lower limit of coal, 
outcrops in the valley of Tebo creek to within five miles of Calhoun 
and along Grand river to north of Brownington. The southeast corner 
of the county contains almost no Coal Measures, and along the eastern 
edge they are very thin. Details of the stratigraphy are shown in the 
following generalized section compiled by F. C. Greene: 

PENNSYLVANIAN OF HENRY COUNTY. 
Pleasanton shale-

Shale and sandstone .... . .. . .... . .. . .. .. . .. .... . . .. .. . . . . . .. . 
Henrietta. formation-

Ltmestone, gray . ... . .......... . .. . . . . .. .. . . ..... . ... . .. . . . . .... . . . 
Sandstone ancl sh a.le. . . . . . . . . . . . . . ..... . . . . .. .. .. .. .. .... ... .. . . 
Limestone, gray, thin-bedded ........ . .. ... .. .. ... . . .. .. ... ....... , . 
Shale, with "sla.ty" layer in upper part . . .. .. .. .. ... . .... . .. . .. . .. .. . . 
Limestone, blue, weathers drab, blocky .... . . . . ..... . ... . .. .. . .. . . ... . 

Feet. 
30 

5 
50 to 60 

4 
8 to 15 
1 to 2 

*Two detailed reports by C. F. Marbut cover most of Henry county (Geology of tho 
Clinton sheet; and, Geology of the Calhoun shoot: Mo. Geo!. Survey, Vol. XII, p t . 2, 1898, 
pp. 20-191). The geotogic and topographic maps and plates of cross sections are repub
lished in revised form In this report, and much information has boon utilized without farther 
acknowledgment. The topography of the northern edge of the county is shown on a. small 
scale on the w ·a.rrensburg atlas sheet of the U. S. Geo!. Survey; that of the northwestern 
corner on the Harrisonville sheet; that of the western edge on tho Butler sheet; and that 
of the remalt1der of tho county on the Clinton sheet. 

G-12 
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PENNSYLVANIAN OF HENRY COUN'l'Y-ConLinued. 

Cherokee shalc-
Shale, light at top, blacl{ and "slaty" at base, and with largo concretions. 
COAL (Lexington) .. . . . . . . . . . .. . .. .. .. . ... .. .. . . . 
Chty and shale . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .... . 
Limestone.. .. .... . . ..... .. .. .. . 
Shale and sandstone, with thin and irregular coal bed at base .... . .. .. . . 
Limestone, grny, weathers rough 011 top, in places a foot or more of 1>lue 

limestone at base. . . . . . . .......... . 
Shale, "slaty". . . . . . .................... . 
COAL (Mulky)t ....... . 
Shale, blue ..... 
COAL (Bevier) ..... . . 
Clay, shale, and sandstone . . . 
l,imestone, variab le . . . . ... . .. .. .. .. . 
Shale, light u.t top, black and "slaty" below, localty with large concretions 
COAL (Tebo) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... .. .. .. .. .. . . 
Shale and sandstone, with basins of coal distributed irregularly both strat

!graph.ica1ly and geographicall y, Including ~he Mammoth coal bed 40 
feet and the Jordan coal 70-100 feet below the Tebo horizon ... . .. . . 

Feet. 
3 to 5 
l to H 
8 to 10 

l 
25 to 50 

o to 15 
4 ~o 5 
Oto H 

20 to 40 
O to 2 
3 to 12 
o to 6 
0 to 8 
C to 3 

so to 230 

'fhe southern continuation of the Warrensburg channel is filled 
with beds that can not be included in the above table. 'l'hey are chiefly 
sandstone, with some shale, and they cut out many of th,e regularly 
bedded deposits along a strip one mile or less in width extending from 
Post Oak in J"ohnson county east of south across the headwaters of 
Sand creek and down tl1e western side of that stream to the latitude 
of Calhoun. 

'l'l1e highest coal bed, the Lexington, lies near the top of the 
Cherokee formation and is less than 14 inches thick in much of the 
comparatively small territory it occupies. In parts of the eastern and 
northeastern portions of the county it is as much as 16 inches thick 
and furnishes a small quantity of fuel of excellent quality for local 
consumption. It is the same bed that is mined so extensively in 
Lafayette and Ray counties. Because of the "slaty" shnle roof anJ 
the limestone cap-rock it can easily be mined Jongwall, and it is per
sistent in its occurrence, though thin, wherever its horizon is expos~cl. 

'rhe next lower bed, the ::\[ulky, is also too thin to be of much im
portance, and is mined only for local use on Honey creek, near Lewis, 
and at a few other localities. It lies at an average of 50 feet below tl1e 
Lexington, though the interval varies considerably. 

About 30 feet below the iinlky is the Bevier bed, which has a rather 
thick shale roof and is therefore in many places concealed in outcrops. 
It is only locally workable, except in the northeast quarter of the 
county, where it averages 22 inches over considerable territory and is 
mined in a small way at a number of places near ·windsor and on Sand 
creek. 

tCallcd the Honey Creek by :Vfarbut and here correlated with the Mutky or Lafayette 
county. The irregularity in thickness of the l!mesione next above this coal apparently lee! 
earlier workers to confltse it wl~h t he Lexington in some p laces and with ~he Bevier Jn others. 
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About 20 feet below the Bevier is the 'l'ebo bed, one of the most 
important in the county. It is in greater part persistently 24 to 30 
inches thick and has above it two to three feet of black laminated 
("slaty") shale, upon which rests a compact, massive limestone cap
rock. Although commonly little more than one foot thick, the resistant 
character of this cap-rock causes it to stand out prominently in out
crops and furnishes a marker for the coal beneath it. Longwall mining 
is rendered easy by the nature of the roof and other factors, and 
operations on the Tebo bed would be very successful were it not for 
the numerous lenticles of pyritiferous shale and other impurities found 
in most parts of the bed. The lack of railroad facilities in much of 
the field is also a detriment. The foreign matter can be pi0ked out, 
however, and railroad spurs can be built at comparatively little cost 
whenever market conditions justify. 

Two closely associated fields of Tebo coal lie within Henry county. 
In the southwestern quarter of the county the bed underlies all but 
the lower parts of the valleys as far east as LaDne and as far north 
as the valley of Grand river, but has not been recognized in outcrops 
west and northwest of Hartwell. The other field included nearly all 
of the county lying north of grand river and of tlte :Missouri, Kansas, 
and 'l'exas railway, back of the outcrop lines shown on the m!\,ps. 

In the immediate vicinity of Clinton the coal is absent, and a 
short distance south of the railroad between Clinton and Calhoun 
it is entirely replaced by shale. Similarly, east of the longitude of 
Calhoun it is not typically developed. The Bowen trough lies in the 
stratigraphic position of the 'l'ebo, but its coal in no way resembles the 
typical Tebo. Probably the Bowen coal was deposited before the Tebo, 
although lying at about the same distance below higher well-marked 
horizons, and is of the same age as the l\fammoth bed of the Lewis 
district. 

Below the Tebo bed tl1e Coal Measures deposits are very irregular 
and lie in· basins separated by barren areas of greater or less extent. 
The most important series of basins arc those containing the Jordan 
coal. At one time the Jordan furnished a large amount of coal in the 
Deepwater district and even today its yield is of importance. The 
beds vary in thickness but average about three feet of good steam coal. 
The territory in which the basins have been found best developed is 
bounded by a line drawn from the southwest corner of T. 40 N., R. 
26 W., northeast to Clinton, thence east to Alberta, and southwest 
through Brownington to the county line. Within this territory there 
are many barren areas, howeYer, and outside of it there arc many 
basins about which little is known. 'l'he ,Tordan coal of the Deepwater 
district probably lies 70 to 100 feet below the Tebo horizon, but as the 
higher bed has been removed by erosion in that territory the interval 
between the two cannot be definitely determined. 'l'hc Jordan coal 
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lies in places very close to the base of the Coal l\Ieasures. It is possible 
that the Mammoth bed and the coal of the Bowen trough are con
temporaneous with the Jordan, though it is more likely that these 
troughs and basins of comparatively thick coal arc distributed irregu
larly through the lower part of the Cherokee formation. Prospectors 
should remember the basin and trough-shaped character of these lower 
coal beds and should make their investigations correspondingly thorough. 
Two dozen holes were drilled in the neighborhood of the Bowen trough 
without striking it, and it ,ms not until later years that it was dis
covered. Similar deposits undoubtedly exist elsewhere in the county, 
more particularly where shales are more plentiful than sandstones 
among the lower beds. Drilling should be carried to the heavy limt>
stonc and flint beds of the }Iississippian, in order that none of the lower 
basins may be missed. · 

Estimates of the amount of coal in the ground in Henry county 
are necessarily very rough. On the basis of 1800 tons per acre-foot, 
the total original tonnage in beds more than 14 inches thick is as 
follows: 

TOTAL ORIGINAL TONNAGE 01<' .Hi!:NRY COUNTY. 

Beds. 
Lexington ..... . 
Mulky and Bevier ...... . 
Tebo .... . 
Jordan and other basin deposlis. 

Tons. 
21.600.000 

252,000,000 
559 , 120 ,000 

1,000,000 . 000 

1,832,720,000 

' DETAILED l\fENTJON. 

Urich.- At Urich sandstone and sl1ale arc the only rocks exposed, 
and a well sunk at the mill passed through 42 feet of sandy and argil
laceous shales. Coal beds might be found at lower levels, as there are 
several at Creighton, near the county line northwest of Urich.t Two 
miles and more north of town a 16-inch coal that much resembles the 
Lexington is stripped by J. A. Shideler (S. W. ~ S. E. 1,4 Sec. 22, 
T. 43 N., R. 28 W.) and drifted by W. F. Lear (S. E . 1/1 N. W. 1,4 
Sec. 15). At both places the output is small and is sold locally. 'l'he 
coal is of good quality and the bed is easily mined. 

EXPOSt:RE AT LEAR DRIFT. 

1. Limestone, light gt'ay ... .. .. .... ... .. . ... . ... . .. . .. . 
2. Concealed, about . . . . . . ... . .. ....... ... . . .... .. . . . . 
3. Limestone, b tiff, blocky . .. . . .. .. . .. . .. . .... . 
4 . Shale, upper hal f light, lower black. ''slaty" and blocky .. ... . .. .. . . . 
5. COAL (Lexington). . . . . . . . . . . . . . . . . . . . . .. .. . ... . . . . 
6. Concealed, about. .. . . .. . ..... .. ... . 
7. Sandstone, reddish brown, thin-bed clod. . . . . . ... .... ..•... . 
8. Shale....... . .. .. .. .. . .. ... ..•. ..... .... . . . ..... 

tSce t·eport on Cass county. 

Feet. Inches. 
6 

10 
1 
5 6 
1 4 

20 
6 

15 
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Four miles south of Urich (Sec. 33, 'l'. 42 N., R. 28 W. and 
vicinity) the Lexington coal, 14: to 18 inches thick, outcrops well up 
on a divide and is stripped £or local use. 'l'he same bed is also stripped 
farther east, soutlnYest of Hartwell (Secs. 26, · 33, 35 and 36, T. 42 N., 
R. 28 W. ) . A lo"·er bed consisting of one foot of cannel coal lying on 
one foot of bituminons coal was once stripped, a little north 0£ the last 
(N. B. l,4 N. E. 14 Sec. 26). All coal beds exposed in this area are 
thin. 

Inches. 
Limestone (cap-rock) . . . . H 

Shale, bla<'k, "slaty". with 
hard, ca lcareou,; layers 
in places . . . . . . . . . . . . . . 3G 

Coal. . . . . . . . . . . . . . . . . . . . . :!4 

Shale, clayey, black...... 2 

Clay . . . . . . . . . . . . . . . . . . . . . ~O 

FIG. 31. The Tebo coal bed in western Henry county. 

Montrose.-East and northeast 0£ l\Iontrose, high up in the valley 
of Bear creek (see map 0£ Clinton quadrangle), and farther north in 
the valley of Deepwater creek and its tributaries, the Tebo coal bed 
outcrops and is stripped foe local use. It is a very persistent bed 24 
to 30 inches thick, overlain with about three feet of black laminated 
shale, over which is a very resistant limestone 12 to 15 inches in thick
ness. The limestone outcrops prominently in many places. Near the 
northwest corner of l\Iontrosc (N. E. l,4 Sec. 14) a bed only 16 inches 
thick (Devier ?) lies apparently about 20 feet above the Tebo. This 
coal is not of much importance, but it may be safely assumed that the 
'l'ebo underlies all the divides between the outcrops mapped. Near 
the top of a large mound t\Yo miles west of l\Iontrose, a 14-inch coal 
bed outcrops at the Lexington horizon. West of Germantown strippings 
show a lower coal, probably the Tebo. Southeast of l\Iontrose, on the 
upper part 0£ l\Iarshall creek, a 30-inch coal bed is probably the Tebo. 
The following record is important, if accurate : 

DRILLING TWO MILES SOUTIIEAST OF MO~TROSE (N. W. t N. W. i SEC. 31, 
T. 40 N ., R. 27 W.). 

I. Not reported .......... . . .......... · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
2. COAL ......... , . .. . ... . ... .. . • . .................. . ....... . ... . ....... 
3. Not reported .... ... .. .... ..... . ....... .......... · · · · .'. · · · · · · · · · · · · · · · · 
4. COAL .... .. ......................................... • .. .. .. . ........ • 
5. Sandstone, etc . ...... . ... ... . ....... .......... . ... . · · · · · · · · · · · · · · · · · · · · 

Feet. 
8 
2 

75 
5 

36 

LaDue.-In the no1-thetn part oC J,aDuc a drill-hole was sunk 90 
feet without striking more than a few inches of coal. The Tebo coal 
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is probably concealed beneath the soil cover a short distance north of 
and slightly higher than the village. Numerous small strip-pits arc 
found on the outcrop of the Tebo between Grand river and Deepwater 
oreck in 'l'. 41 N., R. 27 W. (See map of the Clinton quadrangle.) 
Among them arc: (1) G. N. Angle, N. W . 14 S. W. % Sec. 3, reported 
36 inches thick; (2) 0 . Steward, N. E. l,l.j S. E . 1;:1. Sec. 4, reported 32 
to 36 inches; (3) S. E. l,<i. S . W. 1,4 Sec. 8, reported 24 inches; (4) 
D. l\I. Coe, N. W. 1h S. W . l4 Sec. 11, 30 to 36 inches; (5) S. W . 1,4 
N. E. 14 Sec. 13, reported 18 inches; (6) J. Turk, N. E. % N. W. 1/i, 
Sec. 15, 22 inches; (7) J . Armstrong, S. W . 14 S. E . 1Jl Sec. 20, 26 
inch"s; (8) S . W. 1/( S. W . 1,4 Sec. 22, 24 inches. Tn places two feet 
or less of black, impure limestone lies upon the coal. Three to four 
feet above the coal is a bluish gray, compact limestone cap-rock a foot or 
more in thickness. Between the cap-rock and the black limestone or 
the coal is two to four feet of shale that is black and "slaty" in the 
lower half and light and argillaceous in the upper. 1£ mining were 
conducted on a large scale, conditions would probably be favorable. 
At one locality one foot of coal, probably one of tl1e benches of the 
Bevier bed, was found 18 feet above the 'J'ebo. A drilling made in 
the branch near the Coe pit encountered only barren shales and sand
stones to a depth of 110 feet. 

'rhe Lexington bed is stripped by W . H. Alexander at the top of. 
a small mound four miles northwest of LaDue (N. W. 1/1 N. W. lj.1 
Sec. 10, T . 41 N., R. 27 W. ) . A section from this pit to Angle's is as 
follows :§ 

OUTCROP AT A l,ffiXANOEH. P IT . 
Feet. Inches. 

1. Slope. with many llmestone fragments . 
2. Sllale ... . . . 
3. Limestone, bluish gray, compact , weathers to a clay .. 

15 
5 

4. Shale. light. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
5. Sha le, black. "slaty". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
6. COAL (Lexington) . . . . . l 
7. Concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
8. Limestone, sandy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
9. Shale and sandstone . . . 36 

10. Dark streak. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
11. Concealed (shalo?). . . . . • . . . 30 
12. Limest,one. 1 
13. Shale, !lght. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 

10 

() 

14. Shale, blacl(, "slaty" . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . . . • . . . . . . . . . . 1 8 
15. Limestone. dark. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
16. COAL (Tebo) . . . . . 2 6 

Two miles southwest of LaDue, in the bed of Bear creek (N. E . 1/i, 
N. W. 14 Sec. 10, T . 40 N., R. 27 W .), a three-foot coal bed lies lower 
than the Tebo. Above it only sandstone and shale arc exposed. 

Hartwell.- 'l\vo or more small shipping mines have been operated 
in the Tebo bed beside the railroad one mile southeast of Hartwell, but 

§~foclifled from :Marbut (Mo. Goo!. Survey, Vol. X I r. pt. 2, 1898. p. 49). Owing to a 
westward thinning of the limestone above the Mulky (Honey creel{} coal, Marbut appar
ently mistook the Lexington for tho Mulky in the western par t of the Clinton quadrangle. 
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are now abandoned. 'l'he coal ·was 32 to 34 inches thick, and contained 
considerable pyrite ("sulphur") in thin lenses that had to be picked 
out before the coal could be marketed. Above the coal is three feet of 
black laminated shale capped with a compact limestone 18 inches thick. 
A thinner limestone bed lies three feet above the cap-rock and a few 
inches of coal (Bevier) lies 10 or 12 feet above the Tebo. 

The Tebo coal has not been found in the valley of Grand river 
west of Hartwell, and south of town it evidently rises. A drilling one 
mile west of town (N. W. % Sec. 18) failed to find coal in 35 feet, 
but so shallow a drilling is of little value. In a bluff on the river 
(Sec. 30, T. 42 N., R. 27 W.), three thin and non-persistent coal beds, 
the thickest measuring only J 6 inches, are separated by thin shales 
lying below the 'l'ebo horizon. 

No persistent coal bed lower than tl1e Tebo outcrops on Grand 
river above tlie outcrops south of Clinton, though basins of workable 
coal may exist in parts of the valley. More than a mile north of Hart
well (N. E. 1,.(~ N. E. 1,4 Sec. 7) a shaft was once sunk 35 feet to 32 
inches of coal, probably the Tebo, and 10 feet lower to 10 inches. One 
mile northeast of town (N. W. % Sec. 16) four feet of coal is said 
to have been found in both a dug and a drilled well at 61 feet. Less 
than ha!£ a mile east of town (near center Sec. 17) 14 inches was 
struck at 10 feet, 36 inches at 40 feet (Tebo), and 14 inches at 73 feet. 
The lowest bed in the last drilling possibly corresponds to the four
foot bed in the wells, showing its lenticular character. 

111a1irine.-Near l\faurine the 'l'ebo and lower horizons lie below 
drainage levels, the former being only a few feet below the water surface 
of Big creek. Near the bridge southeast of the village (S. W . 14 
Sec. 29) the Bevier coal is 15 inches thick and the laminated shale 
above the Tebo outcrops. On the higher lands north and northwest 
of the town the Lexington bed outcrops, but averages only one foot. 
A lower bed, either the Mulky or the Bevier, shows in places near 
water level on the branches of Honey creek. At one of these, on land 
belonging.to J.E. Gilliam (S. E. 14 N. W.1/.1 Sec. 13, T. 43 N., R. 27 W.), 
there is 18 to 20 inches of coal. At a drift owned by W. A. Witt 
(N. W . lJi. S. E . 1,4 Sec. 18, T. 43 N., R. 26 W.) the section is: 

1. LimesLono .. . .... . . . . . . .......... . . . ...... . ................... · · 
2. Shale, "sfa.ty". . . . . . . . . . . . . . .. .. .. • ........ • ... . .... . .... 
3. COAL .. . ........ . ... . . .. ... .. . .... . . ......... . .... . ...... • .... 
4. Shale, hard and clrab at base ...... .. ...... ..... .... .• ....... . . , .. 
5. COAL... . ..... ................................. . . .... .. . 

Feet. Inches. 

10 
4 

8 6 
. .. . 18- 30 

Due cast of l\faurine, on Honey creek (N. W. 14 N. W. 14 Sec. 25, 
1'. 43 N., R. 27 W .), the :Mulky, 17 inches thick, is stripped. The roof 
is four feet of laminated shale with an 18-inch limestone cap-rock. 

Aside from these surface beds, which constitute important local 
supplies of fuel, there are probably lower beds concealed beneath the 



184 THE OOAL DEPOSITS Ol' MISSOURI. 

surface, as indicated by developments at Chilhowee and elsewhere in 
southern Johnson county. 

Ga1·land.- A short distance northwest of Garland the Tebo coal 
outcrops in a branch of Honey creek and is mined in a slope on the 
Covington estate by Perry and Devine, the product being raised to 
the surface with a horse-gin and sold locally. Except where the upper 
bench is partly c.ut out by limestone concretions ("niggerheads") the 
coal bed is 27. to 31 inches thick and bears two half-inch partings of 
pyritifcrous clay. 

SECTION AT COVINGTON SLOPE (S. W. t N. W . t SEC. 12, T. 42 N., R. 27 W. 

1. Shale, black at base ............. . ....... . ....... . . . ... . . . ...... . 
2. Limestone, black, impure . . ...... ..... . ...........•.. . . . . .•.. .... 
3. COAL (Bevier) ......... . . .......•... .. .. . . . . .. ......... . •• ... . . 
4. Shale, blaclc. ....... . . . ......... ........ .. . ... . ... . ....... . .... . 
5. Limestone ........................................ .. .. .. .. .. ... . 
6. Shale, dark at top, black and "sility" in lower part .. ... ..... ... .... . 
7. COAL (Tebo) ............ . ... . ................... . . . ..... . .... . 
8. Clay, hard, with pyrite ........ . ............. .. ......... ... ..... . 

Feet. Inches. 
8 

6 
1 

2 5 
1 7 
3 
2 7 

About a mile southwest of Garland the Tebo is reached by an 
abandoned shaft, 18 feet deep, and a short distance farther southwest 
the same bed is stripped at its outcrop by T. Cheatham on land of J . 
Owen (N. W. 1,4, S. W. 14 Sec. 14, T. 42 N., R. 27 W.). Here the coal 
is 30 inches thick, without clay parting_s; 26 inches of shale bearing 
concretions lie between it and the limestone cap-rock. The same thick
ness of coal was formerly mined two miles southeast (N. W. % S. E . 14 
Sec. 24) in an 18-foot shaft and in a drift one mile farther southeast, 
near Field creek ( S. E. JJ.i, S. E. 1.4 Sec. 19). The Tebo outcrops at 
intervals for seve1·al miles up Field creek and probably underlies nearly 
all of the divide betw~en that stream and Big and Honey creeks. A 
churn drilling made at Garland is said to have fo,und the Tebo 38 
inches thick at a depth of 50 feet, overlain with 30 inches of laminated 
shale upon which rests 20 inches of limestone. Fifty feet below the 
Tebo and separated from it by clay, shale, and white sandstone, is 10 
inches of coal, followed, in descending order, by 20 feet of shale and 
140 feet of white sandstone with no coal seams. 

Four miles northeast of Garland, near Pield creek, the Mulky coal 
is stripped, though it is only one foot thick. A neighboring well shows 
the relationships of se·veral beds: 

SPANGLER WELL (S. W. i SEC. 34, T. 43 N., R. 26 W.). 
'Feet. 

1. Undetermined. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 1 
2. Limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 4 
3. Shale, black. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
4. COAL (Mulky). . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
5. Shale.. . ......... . ...... .. ...... ................... ....... . . .. ... . .... 30 
6. Limestone ......... • ........ . .... .... .... ,................. . ....... . ... 1 
7. COAL (Bevier)............ . . . ............ . .. ...... ..... ... ......... . . . 1 
8. I ndeterminate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
9. COAL (Tebo). . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . 2 t 
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Clinton.-The only rocks exposed on Town creek, on the west side 
of Clinton, and in railroad cuts west of the city, arc 50 feet or more of 
barren sandstones and sandy shales, which px·obably lie just below the 
level of the 'l'ebo bed, though attempts to trace the coal to them ,vere 
unsuccessful. 'l'hc 'l'ebo outcrops, however, on the upper courses of 
Field, Rose, Town, and Deer creeks, as shown on the geologic maps. 
'l'hree miles northwest of the city, on a small tributary of Field creek, 
is the drift of llL E . Lane on land of the Britts estate (N. E. 1,4 N. ·E. 
}4 Sec. 29, T. 42 N., R. 26 W.) and the slope of Wiles and Todd on 
land of II. F. Taylor (N. W. 14 N. W. % Sec. 28) . A short tramway 
leads from the Britts mine to a tipple on the Frisco railroad. The 
product is hauled up the Taylor slope by steam power. Longwall is 
the plan of working, but the coal sticks to the roof and is shot down. 
The bed contains two regular half-inch pyrite (" sulphur") bands 
and considerable pyrite in irregular lenticles. 

TEBO BED .AT TAYLOR AND BRITTS MINES. 

1. Limestone, In even layer . . ............. • ..... . •• ..... ..... . .....• 
2. Shale........... . ..... . . .. .. , . , , , ... . .... · · ... ,, .. . 
3 . Limestone, in one layer, "cap-rock" . . ... . ... . .......... . .. . ...... . 
4. Sha.Jo, wlth calcareous lenses, black and "slaty" ai base . .... . . . ... . . 
5. CO.AL (Tebo). . . . . . . . . . . . . . . . . . . . . . ............. . ......... . .. . 
6. Clay, l1ard, and with pyrite next coal.. . . . .. .. ...... . .... . .. . 

Feet. Inches. 
4 

10 
1 6 
3 4 
2 6 
3 6 

Two miles north of Clinton (N. W. % N. W. J4 Sec. 26) a strip
ping in the 'l'ebo shows coal 34 inches thick, and another farther north
west (S. E. % N. W. 1/1 Sec. 22), shows it 32 inches thick. Closer 
to the city (S. E . V,i, Sec. 34) 28 inches of coal with a parting of tw0 
inches of bone, probably representing a hed lower than the Tebo, is 
mined from a 25-foot shaft by Neil and Wallace. Northeast of Clinton 
the 'l'ebo has been stripped (N. W. l4 N. W. 1/4 Sec. 24 and N. E. lf.1 
N. E . V,i, Sec. 36, T. 42 N., R. 26 W.) and has been found to be about 
34 inches thick. 

South and southeast of Clinton a number of small mines supply 
local and city trade from the northern extension of the Jordan bed 
mined near Deepwater. Although tl1e area of workable coal in this 
basin is by no means continuous, it is nearly so as far north as the 
latitude of Clinton and as far east as Sparrow Foot creek. In the 
Walter Owens mine, operated by Lucas and Damron not far from the 
southeast corner of the city (S. E. l/1 N. E . 14 Sec. 11, T. 41 N., 
R. 26 W.), the coal is 25 inches thick, including three inches of dirty 
coal ("rash") at the bottom and one-half inch of bone five inches from 
the top. The bed is clean and regular and without "slips" or other 
t roublesome features. The roof is a very hard, sandy, and calcareous 
shale 10 feet or more in thickness. The coal is shot off the solid and 
is hoisted 30 feet with a horse-whim. Near by arc a number of small 
abandoned shafts. On the east (N. W. 1,4 S. E . l,i Sec. 12) coal is 
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now hoisted 30 feet by a horse-whim on land of F. l\L Groff from a 
mine operated by 'l'. A. Pharis. The bed worked and the roof are in 
all respects the same as those at the Owens mine. At least 20 feet of 
shale overlies the coal. On the opposite side of the road, on the Beck 
place, a shaft is being sunk to the same seam by James Damron (N. E . 
1;.1 S. E. 14 Sec. 12) . 

An exposure north of this on Deer creek (X K 1,4 Sec. 12) shows 
three feet of coal beneath limestone 10 feet below the Jordan beJ 
mined at the Groff shaft. This ma)' be the bed formerly operated at 
one shaft two miles southeast (S. E. 14 Sec. 18, 'I'. 41 N., R. 25 W .), at an
other, one mile farther east (S. W. 14 S. E. 1/.J Sec. 17), and at others 
in the vicinity, though it is more probable that the Jordl'!,n bed is 
worked at all the places where the overlying material is more than 
commonly calcareous. This bed is variable in thickness and the coal 
is of excellent quality. Similar strata overlie the coal at the J . England 
stripping (N. W. l/.1, N. E . 1,4. Sec. 17) and in the drift of J. L. Shorter 
on land of Frank Brown (S. W. 14 N. E. 11.i, Sec. 17), wl1ere the follow
ing section was measured : 

EXPOSURE AT BROWN DRIFT. 
Feet. Inches. 

1. Limestone, white ("cotton.rock'"), compact, in th ree layer~. very s,\ndy. 4 
2. Shale, drab....... ... . ..................... .. ... . . 5 
3. Shale, blaclc and "slat-y" in upper half . . . . .. . ... ... . .............. . 2 6 
4. Iron-bearing concretions . . .. ...... .. .. .. . . ............ . . .... . 6 

4 

3 

5 . Clay, very soft. m ined before coal ts shot ........... . .............. . 

6_ {~~!~· l; in~~es} ..... . .... . . . ... . ....... .. . ... .... . 
COAL, 22 " 

7. Shale. black, "slaty," very hat·d ... ....... . ... .. ..... . ... . 8 
8 . Sandstone, white... . . . . . . . . . . . . . . . ...................... . .. . 1 + .... 

Many other small mines in coal .four feet or less in thickness have 
been operated in the southwestern quarter of T. 41, R. 25.* 'l'hree 
miles south of Clinton, near Grand river, an exceptionally pure coal 
is worked at a small slope operated by Robert Day and a thirty-foot 
shaft by Mr. Holt, both on land of T. D. Hodges (S. W. 1,4 N. W. lit 
Sec. 24, T. 41 N., R. 26 ,~r.) . The bed is about two feet thick, but 
there are many barren areas in the district. The same bed (Jordan) 
outcrops in the r iver at Gilkerson 's old ford (N. W . 14 Sec. 26), where 
it is three feet thick. 

SECTTON AT HODGES MINES. 

1. COAL .............................. . ... . ....... . .. .. . ..... . . 
2. Shale. very sandy, bard, ln places wlth intor calatocl beds ,of r ed sa nd-

stone. . . . . . . . . . . . . . . . . . . . . . . . ..... · · · · · · · · · · · · · · 

3. {~in~~· ~ ::~~es} .... .. ............. . ... ....... . ....... .... ... · 
COAL. 19 inches 

4. Shale. black, carbonaceous ("rash'") .... .. .. . .. .. .. .. .. .. ... . ..... . 
5. Clay, light blue, sandy. hard. . . . . . . ..................... . 

Feet. Inches. 
9 

18 

2 

2+ . .. 
3 

*For details see C . F. Marbut, Geology of the Calb.oun sheet: :\-Io. Geol. Survey, Vol. 
XI£, pt. 2 . pp. 133-141. 
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Deepwater.-The Deepwater district became a very important coal 
producer soon after the construction of the Kansas City, Clinton and 
Springfield railway, but is now better known as one of the principal 
clay products manufacturing centers of the country. The coal mined 
is the Jordan bed, the thicker basins of which are now exhausted, so 
that present mines are not of large size. l\Inch of the coal is consumed 
locally, although most of the clay plants use oil or gas for fuel. 'rhe 
principal producing area has been between Deepwater and Brownington, 
and north of Deepwater between Deepwater creek and Grand river. 
l\1ines now operating south of the creek, east and south of Deepwater, 
arc (1) Crescent, S. E. 14 Sec. 13, T. 40 N-, R. 26 W ., shaft 35 feet, 
horse-whim hoist, coal 36 to 42 inches; (2) James England, N. V,,T. 14 
N. E. 14 Sec. 13, shaft 31 feet, horse-whim hoist, coal 20 to 31 inches; 
(3) J ohn Hurst, S. E. 14 N. W . ~ Sec. 13, shaft 55 feet, steam hoist, 
tramway to railroad spur, coal 6 to 37 inches, average 35; ( 4) H, T. 
Damaree, S. W. 14 N. E . 14 Sec. 12, drift, coal 28 inches; (5) Kennedy 
and Thompson, N. E. 14 N. W . 14 Sec. 23, shaft 1!) feet, horse-whim 

Coal . . ... . . .. . . . . • ... .. . 
Sha.le, pa.rling . . ... • . . .. . . 

8 
., 
V 

Coal. . . . . . . . . • . . . . . • . . . . . 2G 

Shale 2 

Clay . . . . . . . . . . . . • . . . . . • . 12 

F'IG, 32. The Jordan coa l bed 
near Deepwater. 

hoist, coal 28 inches; ( 6) Kansas City Paving Brick and Tile Co., 
S. W. % N. W . 14 Sec. 18, 'l'. 40 N., R 25 W ., stripping, coal 36 to 40 
inches. 

A persistent scam of bone, one to two inches thick, lies four to ten 
inches below the top of the coal, and a variable layer of dirty coal or 
carbonaceous shale (''rash'') may be found under the coal in many 
places. The roof is a blue to dnib shale that is not strong and is over
lain by a hard shale that grades in some places into an argillaceous and 
calcareous sandstone and in others into a sandy, impure limestone. 
Where the hard rock lies near the coal, the underlying shale falls and 
the roof then stands firmly. Where the hard rock is sandy and lies 
on the coal the roof is good, but rolls cut out much of the coal In 
most places the hard rock lies JO feet or more above the coal and on 
some properties the shale (and the coal below it) are obtained by 
stripping for use at the clay plants. Strata are so va.riable in this 
district that detailed sections are of little value, though the presence 
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of numerous tine leaf impressions in the shale indicates that the coal 
lies a few feet below. Aside from the hard rock already mentioned, 
itself commonly a shale, a considerable thickness of shales of various 
types overlies the Jordan horizon. Shales and thin sandstones lie 
between the coal and the Mississippian limestone, the lower limit of 
coal, their thickness varying from 20 to 70 feet or more. 

The Jordan coal basin extends south and southeast of Deepwater 
to the county line, though coal is not continuous in that area, and near 
the southern limit of the county the l\Iississippian projects up through 
the Jordan horizon in places. Considerable prospecting has been done 
near Deepwater by coal and clay companies, so that important deposits 
wbuld have been exploited had they been found. The · first known 
occurrence of the Jordan coal west of Deepwater is at the small Reese 
drift (S. E. l/i, S. E . 14 Sec. )7, 'l'. 40 N., R. 26 W.), where the coal is 
in two benches of 10 inches each, separated by nine inches of shale; 
yellowish red sandstone rests on the coal. The same bed also occurs 
in the next quarter south; in the next one east, however, it was absent 
in a well, and a conglomerate of flint pebbles, evidently forming the 
base of the Coal :\Ieasures, was found about 50 feet below its horizon. 
Northwest of this locality a small basin containing two feet of coal 
has been stripped (N. E. l/i, Sec. 7) and penetrated in a well 18 feet 
deep (S. W. 14 S. E . l;.'1 Sec. 6). Pour miles south of this is the W. H. 
Rusk shaft (N. W . 34 N. E. l/i, Sec. 31, 'l'. 40 N., R. 26 W.), where the 
product is hoisted 27 feet by horse-power. The coal, which is of good 
quality, is sold locally. The bed is 30 inches thick, including one to 
two inches of bone in the center, but excluding eight inches of very 
dirty coal (" rash" ) at the base. The roof is a strong, very sandy 
shale 10 feet thick, overlain by eight feet of hard sandstone. 1\fr. 
Rusk concludes from the evidence furnished by drillings and other 
shafts on the property that the coal basin is about 100 acres in extent. 
The surrounding country is flat and without clear-cut outcrops, so 
that other basins between Deepwater and l\[ontrose might easily remain 
undiscovered. 

'l'hc variability in the occurrence of the Jordan coal in the Deep
water district is well shown in the following recor ds furnished by the 
Central Coal and Coke Co. : 

'l'. 41 N., R. 26 W.: 
S. W. 11-t S. E . 14 Sec. 25; drilled 110 feet; 11 inches coal at 

95 feet. 
N. W. corner S. E. lli_ S. E. l/i, Sec. 26; 21 in. at 31 feet. 
S. W. % S. E. 14 Sec. 26; stopped in sandstone at 65 feet; 

no coal. 
S. E. 1/1 N. E. 14 Sec. 35; 3 in. at 31 feet, 16 m. at 42 ft. ; 

stopped in sandstone at 81 feet. 
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S. E. 14 S. W . 14 Sec. 36; stopped in sandstone at 88 ft.; no 
coal over five inches. 

S. W. corner S. E . 14 Sec. 36; 30 in. at 77 ft. 
T. 40, R. 26: 

Center W . 1t2 N. E. % Sec. 1; 35 in. at 70 ft. 
E. 1h S. W. 14 See. 12; 37 in. at 45 ft. 
N. side S. E. 14 N. E. 1!"t Sec. 14; 33 in. at 57 ft. 
N. E. 14 S. E. 14 Sec. 14; 24 in. at 62 ft. 
E . side N. W. 14 S. E. 14 Sec. 14; stopped in sandstone at 

49 feet; no coal. 
N. edge S. E. % S. E. 14 Sec. 14; ]8 in. at 50 ft. 
N. E . corner S. E . 14 S. E. 1/t Sec. 14; 21 in. at 40 ft. 
N. E. 14 S. W. 14 Sec. 14; 32 in. at 35 ft. 
N. E. 14 N. W. 14 Sec. 14; 4 in. at 53 ft. 
S. E. 14 S. W. 11-1 Sec. 14; 20 in. at 31 ft. 
N. % N. E. 1;1 Sec. 23; east end 28 in. at 62 ft., west end 

30 in. at 51 ft. 
S. E . % N. E . ~-i Sec. 23; stopped in flint rock at 72 ft. ; 

no coal. 
N. W . 14 N. W. 1/t Sec. 23; stopped in rock at 32 ft.; no coal. 
N. side S. E. % N. E. % See. 24; stopped in sandstone at 

45 ft.; no coal. 
S. E. 14 N. V'l. 14 Sec. 24; 6 in. at 22 ft. 
S. W. 1!t S. W. 14 Sec. 25; 20 in. at 55 ft. 

Brownin.gton.- East and northeast of Brownington very little coal 
has been found, and the Mississippian outcrops in Grand river. Three 
miles northeast (S. E . % N. E. 14 Sec. 9, T. 40 N., R. 25 W.) W. VI. 
l\riller recently stripped 30 inches of coal of good quality;. One-fou.rth 
mile north , of this, however, the coal was much thinner, and good o).lt
crops elsewhere in the vicinity show only black shale at the coal horiz<;m, 
with 40 feet of sandstone and shale above it. This basin is, therefore, 
rather small. Three miles farther northeast coal 16 inches, thick was 
formerly stripped (S. W. 14. N. v.,r. 14 Sec. 1), and a bed 22 ,inches 
thick was found in a shallow excavation near the center of Sec. 1. 
Other basins probably exist in this part of the county. 'l'hree miles 
north of Brownington, in a bluff on Grand river, a drift was once 
driven on 30 inches of coal under a roof of 15 feet of drab shale. 
Under the coal are exposed 50 feet of clay shales to about th_c level 
of the Mississippian in the bed of Grand river. 

Colesburg.- 'l'wo miles south of Colesburg is the stripping of S. 
B. Parks (S. E. 14 N. W. 14 Sec. 31, 'l'. 41 N., R. 24 ,\T.), in which 33 to 
48 inches of coal, resting on lwrd bone coal or black laminated shale, lie 
beneath two feet of black" slaty" shale. From the fact that the coal dips 
from both sides toward the position of the thickest coal, it is probable 
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that this is a trough-shaped deposit of unknown extent. Five miles 
southeast of Colesburg, at Glenrock Store (center Sec. 36, T. 41 N., 
R. 24 V.f.), are some strippings and a drift operated by David Pierce. 
The coal at and near the drift is reported to be four to five feet thick, 
in a proi,pect shaft a short distance north five feet seven inches thick, 
and 200 yards northeast six feet thick. One-fourth mile north of the 
drift, in the stripping now worked (S. ,Y. 14 N. E. 14 Sec. 36), the 
coal is 30 to 52 inches thick with one to two inches of shale 14 inches 
from Hs base. There is some other evidence for thinking that the coal 
may lie in a trough of sufficient size to be of considerable importance. 
It lies only a few feet above the l\£ississippian, however, and heavy red 
sandstone lies l O feet above it, both features indicating that the thick 
coal may not occupy much territory. 

F10. 33. Cross section oC Mammoth coal bed. C.Vfarbut.) 

Lewis.-Soon after the completion of the IIIissonri, Kansas, an:l 
Texas Railway operations were actively begun on what is known as 
the Lewis or :\lamrnoth coal bed, a trough-shaped deposit with ax:s 
lying N.,;\T.-S.E. and extending from the northeast corner of Sec. 
17, 'I'. 42 N., R. 25 W. to the middle of the east line of Sec. 25. The 
position of the deposit is now marked by a line of abandoned shafts 
:ind near its southeastern end by strippings from which some coal is 
istill taken. 'rhe coal in the center of the trough was four to :five feet 
thick; laterally it 1·ose and thinned, as did also the overlying "slaty" 
shale. Lateral work was abandoned when the thickness of the coal 
bed decreased to two feet , and the average width of the basin mined 
out was only 140 to 400 feet. 'rhe following record shows the strati
graphic position of the bed: 

OLD BOWEN SHAFT (N. W. t SF.C. 17, T. 42 N .. R. 25 W.). 

Thiclmess. Depth. 
Feet. Inches. Feet. Inches. 

Limestone ................ . ..... ..... •. ... . . . . 2 2 
Shale, light drab ... . .. . . ... . ..... . ... . ... . . . . 1 8 3 8 
L!mestone, concretionary, with ochre... . . .. .. . ..... . . . 4 4 
Shale, black at top, white at bottom ... . ... . ... . .. . ... . 13 6 17 6 
Shale, black, bituminous . . ...... .... . ..... . 2 19 6 
COAL ...................... . 6 20 
Clay ancl shale, sandy at baso . ... .... ..... . . .. . 23 43 
)Amcstone, blue, harcl. . .. .... .... . 2 6 45 6 
Shale, calcareous. . . . . . . . . . .. .... .... . 3 48 6 
Shale, bituminous .. ...... .. .... .. ...... ... . . ... . . . .. . 2 50 6 
COAJ, (Tebo) ..... . . . .. . . .. . . ... . ... . ...... . ....... . 2 6 53 
Clay ancl shale. . . . . . . . . . . . . . . . . . .. . ........ . 9 62 
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OLD DOWEN SHAFT (N. W. t SEC. 17, T . 42 N., R. 25 W.l-Continucd. 

Feet. Inches. Feet. Inches. 

Shale, black ....... . ................... . ... . ........ . 
Thickness. Depth. 

6 62 6 
COAL, with pyriUrerous concretions .. •. 3 65 6 
Shale, light, sanely .... .. .. .. .. .. . . ... . ... .. . . ..... • . . 12 77 6 
$halo, dark, biLuminous . . . . . . . . . . . . . . . ... . ... . .. . 7 8! 6 
COAL, extra good quality . ... . ... . ... . . 6 85 
Shale, bituminous.. . . . ... . . .. . ..... . . 7 92 
COAL (Mammoth}.... . . ... . ....... .•. . 5 a 97 3 
Shale. pyriLirerous .... . .... . . . . . . . .. .. . ......... . 3 100 a 

After the exhaustion of the part of the Mammoth bed that lay 
within reach of rail communication, op<~rations near Lewis were t1·ans
fcrred to the Tebo bed, which underlies practically all of the territory 
west of Calhoun, and north and a short distance south of the railroad 
(see outcrop line on map) . The Tebo is now mined by the Lewis Coal 
Company (Pigg & Co.), one mile north of Lewis (N. W. 14 Sec. 9) . 
The product is taken to the surface through both a shaft and a drift 
and hauled to the railroad over a half-mile tramway down ·w estfork 
to Tebo creek. A new 25-foot shaft, where hoisting is done by horse-

Tnches. 
Limestone (cap- rock} ..... 18 

Shale, imndy and pyril!fc1·-
ous, gray .. . ...... . . .... . 18 

Shale, black, "slaty" ....... 20 

Coal. with 1 to 2-inch pyrite 
band near middle ........ 30 

C lay, cla.1·k, hard ...... . ..... 6 

Clay, white, ("mining") .... 10 

Frc:. 34. '!'he 'l'ebo coal bed at 
the Pigg drift. 

power, has been sunk by the Calhoun Coal Company 11/:i miles north
east of T1ewis, beside the railroad (N. E . ~ N. '\\". 14 Sec. 10) . At these 
and former mines near Lewis the Tebo is almost uniformly 30 inches 
thick and is overlain with two to four feet of black laminated shale, 
above which is a compact limestone cap-rock about ]4 inches thick. The 
coal contains numerous pyritic lenses, though it is otherwise excellent 
as a steam producer. Because of its cover of laminated shale and its 
cap-rock, the bed is easily worked longwall. About 18 feet above the 
Tebo is a coal bed (Bevier) 18 inches or less in thickness. 

Calho111i.-Sea1·ch for workable coal under Calhoun itself bas been 
unsuccessful. A drilling just cast of the city (N. E. 1,4 N. W. Yi, 
Sec. 31) struck 28 inches at 30 feet, bnt the roof was too soft to permit 
profitable mining. A little more than a mile north of the city (S. lh 
N. W. 1,4 Sec. 30) a coal bed lying beneath a shale roof and separated 



192 . THE COAL DEPOSITS OF ::\fISSOURI. 

into an upper bench of one foot and a lower of three feet by nine 
inches of shale was once mined. These and other coal beds east and 
northeast of Calhoun lie below the horizon of the Tebo bed and are 
of small lateral extent. l\larbut noted several occurrences in the south
ern half of T. 43 N., R. 24 '\V., viz.: (1) N. E. 1/.i Sec. 27, coal 30 inches; 
(2) S. E. 14 S. E. 11,1 See. 33, coal 38 inches; (3) S. W. 14 N. W. J;{i, 
Sec. 22, coal 24 inches. A stripping four miles east of Calhoun showi:; 
44 inches of coal in one place, and one foot more, ra.ther dirty, in 
another. Several abandoned strippings show no visible coal. 

West of Calhoun, on the west side of Tebo creek, the horizon of 
the 'rcbo bed outcrops. 'l'he coal itself, however, has not been found 
within a mile of the city. A drill hole near the railroad and Tebo 
creek, begun at about the level of the Tebo bed, found no coal in 75 
feet. Two miles farther up Tebo creek (Secs. 22 and 23) the 'rebo 
coal is about 24 inches thick. A short distance above the mouth of 
Sand creek a line of old drifts in the Tebo and the A. F . Parks drift 
(N. E . 14 N. E. % Sec. 34, T. 43 N., R. 25 W.) now produce coal that is 
hauled to the railroad for shipment and is sold in Calhoun. The bed is 
three feet thick, is fairly clean, and is overlain with 40 inches of black, 
laminated shale, above which is a 17-inch limestone cap-rock. Two 
miles farther up Sand creek (N. '\V. 14 See. 28) the Whitcomb local 
slope operates a coal bed thirty inches thick and higher than the Tebo; 
above it arc several feet of clay shale. 'I'he Lexington bed, st.ill higher 
than the last named bed, was found' at a depth of 30 feet in the old 
'l'hornton well (center Sec. 28), but was only one foot thick. None of 
the beds above the Tebo appear to be more than 14 inches thick except 
in small areas in this district. On the west side of Sand creek as far 
south as the latitnde of Calhoun, a channel of Warrensburg sandstone 
cuts out the regular coal beds and the associated strata. l\fines near 
the \Vhitcom b had to be abandoned, because their coal was cut off on 
the southwest by this sandstone. 

South and southeast of Calhoun the 'rebo coal thins out, but the 
Mulky and other higher beds are exposed near the hilltops, in Secs. 8, 
16, 17 and adjacent lands of T. 42 N., R. 24 W. At the drift operated 
by Charles Crabb on land of R. Kirkpatrick (N. W. 11,'t N. W. 14 Sec. 8) 
20 to 22 inches of coal (BeYier) lie beneath a shale roof. Under it ·arc 
13 inches of black shale bearing thin layers of coal and lying on more 
than one foot of clay. A thirty-inch coal bed with black laminated 
shale roof is said to be 30 feet below the one mined. The Bevier bed 
is also mined by W. E. Odell from a 14-foot shaft 11/::! miles south 
(N. E. l;.'i. S. '\V. 14 Sec. ] 7), where it is of the same thickness and 
character as at the Kirkpatrick drift. Hoisting is done by horse power 
and the product is sold locally. Over the coal is shale, and 26 feet 
above it is a blue argillaceous lirn.estone eight feet thick. Southwest 
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of Odell's is the drift of Daniel Griffith (S. v,,r. corner Sec. 22) in coal 
26 to 30 inches thick underlying shale that is black and laminated 
(" slaty ") at base and softer above. An old stripping near by showed 
four feet of coal ihat thinned laterally. Shaly coal at the same horizon 
was found in a drill hole and shaft ll/z miles to the east. 'l'hese de
posits are considerably lower than the Bevier on the hills to the north
west and are not far above the base of the Coal Measures. They lie 
in basins of small areal extent, but might, when thoroughly prospected, 
become important sources of fuel. 

Windsor.-The Bowen Coal Co. is developing near Bowen, on the 
county line northwest of Windsor, a trough of thick coal very similar 
in many respects to the Mammoth coal of the Lewis district. The 
position of the center of the trough is indicated by the distribution 
of the shafts, viz.: (1) Shaft No. 5, 90 feet deep, S. W. 14 N. W. 14 
Sec. 29, 'l'. 44 N., R. 24 W.; (2) No. 3 (abandoned), 75 feet deep, 
S. E. 14 S. E. 14 Sec. 29; (3) No. 2, 72 feet deep, N. E . 14 N. W. 14 
Sec. 33; (4) No. 4, 90 feet deep, N. W. ~4 N. E.14 Sec. 34; (5) No. 1 
abandoned), N. W. 14 S. v,,r. 14 Sec. 35. All of the working mines have 
substantial top works, steam hoists, and other modern machinery-. 
Coal is shot off the solid. The product is large and is sold to the 

za 21 

Fig. 35. 'l'he workable part of the Bowen trough near Windsor. 

Rock Island railroad. The coal is hard and a good steam producer. 
Mine No. 5% is small; it works with horse-power hoist on the edge 
of the trough near No. 2. 

In the center of the trough the coal is 4 to 6% feet thick, averag
ing 4% where worked. A thin, persistent band of pyritiferous clay 
lies about 18 inches below the top of the bed; otherwise there is little 
''sulphur'' except in the bottom of the bed. 'l'he bottom 12 to 18 

G-13 
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inches of coal is dirty, containing much shale and pyrite, and in many 
places is left down. Ov.er the coal are seven feet or less of black 
laminated shale, above which is an impure limestone of very variable 
thickness that helps support a very good roof. Out from the axis of 
the trough on either side, the bed rises and the top coal thins. The 
laminated shale above the coal also thins on the edges of the trough, 
and the limestone layer disappears, so that in places the top coal must 
be left up to support the roof. In many places, because of the poor 
roof on the outer edges, coal four feet thick is abandoned and left in the 
ground. The workable part of the trough was found to be widest, 
one-half to three-fourths mile, at :Mine No 2; at No. 4 it is only 900 
feet, and in other places only 700. The stratigraphic position of this 
coal with relation to higher rocks corresponds to that of the 'rebo, but 
the conditions under which it was deposited were evidently far dif
ferent from those governing the formation of the Tebo in the Lewis 
and Montrose districts. 

Another bed of coal lies at an average of four feet below the bed 
mined and is one to 41/2 feet thick. An attempt was made to mine 
both beds together, but the clay between them contains so much pyrite 
and so many thin seams of coal that it took fire when gobbed and 
caused much trouble. This lower bed will, therefore, never be recov
ered. No lower coals have been found, nor was the base of the Coal 
Measures reached in a drilling carried to a depth of 200 feet between 
mines Nos. 4 and l. A regular and persistent bed of coal lies 20 feet 
or more above the thick coal described above, and is one to two feet 
in thickness, averaging 22 inches. The stratigraphic position of this 
bed is somewhat doubtful, but the best evidence available sl1ows that 
it is the Bevier, the Mulky being absent and its cap-rock exceptionally 
thick. The following average section for the Bowen field shows its 
relation to the thicker coal below it: 

1. Limestone, m inimum 4 feet, maximum .....•. .. ... . • .. ... . .. •. . ... 
2. Shale, black, "sln.ty" ............... ........ .. . ....... . 
3. Shale, drab . . . ... . .. .. . ... . ... . ............. .. ...... .. ...... .. . 
4. COAL (Devier ) . .......... . ... ... . • .............. . ...... .. ..... 
5. Shale, sandy ...... . .............. • ....... • ....... •. .. . . .. •. .... 
6. Limestone. nodular. sandy ... • ..... . .............. . . ....... . .... 
7. Shale, black, "slaty" ..... .. .......••... . .. • . . . . .. . . .... . ..•.... 
8. COAL, mined at Bowen . . ......... . .... . .. • .... . ... . ...... • .... 
9. Shale ..... . ..... .. . . ... . ........ ... ............... . ....... . . . . 

10. COAL .............. •. ... ..•......... .. . . . .. .... ............. . 
11. Shale, sandy ............................... . ....... .. .. . ..... . . 

Feet. Inches. 
15 

1 
35 

1 10 
1& 

2 
5 
4 & 
4 
3 6 

50 

At its eastern end the Bowen trough rises and has been removed 
by erosion. At Windsor itself there is a great development of sand
stone, and borings 137 feet deep near the Missouri, Kansas & Texas 
depot passed through practically nothing but that material without 
reaching the base of the Coal Measures or finding any but very thin 

,., 
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beds of coal. 1\. small trough, similar to that at Bowen, and probably 
a part of it separated from the main body by erosion, lies with it.~ 
axis N. W.-S. E. across the county line 11/2 miles southeast of 'Windsor. 
It is one-fourth mile long and 300 feet wide. Many small shafts, 
slopes, and strippings have nearly exhausted the supply of fuel, the 
only mine now working being the small shallow shaft of A. W. Stick
rod on the Benton county side of the line (S. W. 14 N. W. 1,1i, Sec. 18, 
'l'. 43 N., H. 23 VI .). '.l'he mine is on the edge of the trough, where the 
roof is weak. '£he bottom coal of the bed mined is very dirty and is often 
not used. There are two hands of pyritiferous clay, one-half to three 
inches thick, one eight inches from the bottom and the other 30 inches 
higher. In the center of the trough black laminated shale lay on the 
coal, but it is absent on the edges. P ivc feet below the bed mined is 
another of nearly equal thickness that can not be profitably extracted. 
All of these characters correspond very closely with those of the 
Bowen trough. The following section of the overlying strata near the 
Stickrod mine discloses further similarity: 

1. Limestone, lig ht gray, weathers nodular . .... .. .. ..... . 
2. Shale, drab ... .......... . 
3. COAL. mined. . . . . . . . . ..... .. .. ... . . ...... . 
4. Ciay.. . ............ .....................• . 
5. COAL, reported . . . . . . . . . . ....... . 

Feet. 
5 
4 
5 
5 
3 

West of Windsor the coal bed (Bevier) lying next above the thick 
coal of the Bowen trough is mined in a small way at a number of 
places. Beds as high as the limestone cap-rocks of the Lexington coal 
arc exposed on the tops of mounds in Secs. 5, 8, and 10, and on lower 
lands the Bevier coal is exposed 85 feet below them. 'l'hree miles 
southwest of the town are a number of strip-pits and also a new shaft 
operated by the Landers brothers. 

SECTION AT LANDERS SHAFT (N. E. i S. E. ! SEC. 9, T. 43 N., R. 24 W.} . 

Feet. lnclies. 
Son, clay and sand.... . . . . . . . • . . . . . . . • . . . . . . . . .... ..••. .. . .. •. ..... 11 6 
Shale, drab and blue ........................... . 8 6 
Shale. black, soft. . . . . . . . . .................................. . 4 
COAL (Bevier) . . . . .. . . ..... . . . .. . .. . . ......• . ...... ... ..... . ....... 1 10 
Clay, in sump.... .................. . ........... . ....... .. .. . 4 

The above section is typical for the thickness a,nd associations of 
the Bevier in the district. At Snyders coa 1 bank (N. W. corner Sec. 8) 
the coal is 28 inches thick. As shown in other exposures (e. g., S. 'V-,T. 

corner Sec. 5) there is 18 to 24 inches of hard, blue limestone eight 
feet, more or l<'ss, below the Bevier, and under that 25 feet of shale 
that is drab at top and black and bituminous at base. Little or no 
coal was found at the Tebo or Mulky horizons. 'l'hree miles west of 
Windsor, Thomas Belcher is operating a drift on the land of Geo. 
Waugh (S. E. 1it, N. R % Sec. 5). 'rl1e bed worked appears to be one 
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of the lower coals, but its exact stratigraphic position is doubtful. It 
is 21 inches thick and has over it 10 feet of shale that is black and 
laminated at the base. Four inches or less of black limestone lies on 
the coal in places. Eleven fc( · below, and separated from it by clay 
and shale, is another coal bed which is 20 inches thick. 

HOLT COUNTY.* 

The surface formations of Holt county are the Shawnee and Doug
las, the former covering the greater part of the coun.ty. 'l'he Oread 
limestone, at the top of the Douglas shale, tl1e lo,vest outcropping 
rock in the region, is found only low down in the valley of :Missouri 
and Nodaway riYers near the mouth of the latter. It is evident, there
fore, that the principal coal horizons lie at great depths. The only 
outcropping coal beds are the Elmo in the upper member of the Shaw
nee formation and the Nodaway, about 100 feet lower. t The Elrnl) 
coal is one foot or less in thickness and is of practically no importance. 
'l'he Nodaway coal outcrops from the vicinity of Forest City to thP, 
north line of the county along the valley of Nodaway river. ·where 
observed it also is too thin to mine, though it may thicken under cover 
to the north. At Forest City it measures six inches or less and in the 
northeast corner of the county only 10 inches. In the northwest corner 
it may be workable, however. 

A drilling one mile north of Corning (near center Sec. 18, T. 63 N., 
R. 40 vV.) shows the following section: 

Thickness. Depth. 
Feet. Feet. 

Shalo, blue In adjacent outcrop..... . . . .............. . ... . . 4 4 
Limestone ...................... . .. .. .... . . ... ... . . . . . .. .. .. .. . 2 6 
Shale, sandy, with limestone 4 feet from base . . . . .. . .. . . ... . . .. . 74 80 
COAL (Elmo), a few inches . ..... .. . . ................. . . 80 
Shale, etc., with limestone at base ... .. . . .......... .. .... . 99 179 
COAL ... ... .... ..... ............. .. .... ..•. .. . .. . . . ..... . . 

Another drilling, sunk on the flood plain, where the surface is 
about 30 feet lower, found 16 inches of coal (Nodaway) at 150 feet. 

'l'he only reliable data concerning deep-lying coals arc contained 
in the carefully kept record of the core drilling near Forest City.t 
According to this drilling there is no coal that could be mined under 
present market conditions. 

*The geology of Holt county is described by G. C. Broadhead (Tron Ores and Coal 
Fiolcls, pt. 2, Mo. Geo!. Survey, 1873, pp. 88-92, 128-134, 359-375). The topography of 
the southern portion Is shown on the Atchison sheet of the U. S . . Geo!. Survey. 

tFor general section of outcropping rocks see report on Nodaway county. 
lA more complcto record of this drilling Is published in Water Supply Paper No. 195, 

U. S. Geo!. Survey, 1907, pp. 62-64. A detailed record with correlations will be given in a 
publication now lo preparation. 
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COAL SU)'IMARY, FOREST CITY DRILLING. 

Horizon of coal bed-
Ovid, near top of Pleasanton shale, poor quality .. 
Lexington, at top of Cl1crokee, fair qualiLY . .... . 
No name, in upper part of Cherokee, inferior quality . . . . ... ... . . 
Bedford (?), inferior qu1\lity... . . . . . . . . . .. ..... . 
Bevier, fair quality, good roof and floor. . . . . . . . . . . ... .. . 
Tebo, inferior quality ...................................... . 
No name, inferior quality, considerable pyrite . .... . . .. . 
No name......... . . ........ . 
No name ..... .... .. ..... .. .. .. . . ...... .. .. .. . ... .. .. .. ... . 
No name...... .. . .. . . .. . ... ... . . . . . ... . ... . .. .• 
No name . .... . . . .. .. · · · · · · 
No namo ... .. .. . ................. . ... . . .................. . 
No name. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. . . 
No name . . . . 
Thiok limestone (Mississippian) , lower limit of coal ... .. . 

Thickness. 
Inches. 

G 
4 
4 

14 
15 
12 
9 
9 
5 
3 
3 
5 

10 
2 

Depth. 
Feet. 

731 
889 
98G 
995 

1,039 
, 1,058 

1,070 
1,141 
1,252 
1,263 
1,286 
1,385 
1,390 
1,530 
1,620 

The Bevier bed, the best shown in the drilling, is the one now 
extensively mined at Leavenworth, Kansas, and at many places in 
central Missouri. Its persistent character over large areas indicates 
that it probably retains an average of 15 inches in at least two-thirds 
of Holt county. The Bedford is persistent, though in a smaller degree, 
and probably averag.es J4 inches under half the county. Beds lower 
than the Bevier very likely thicken locally, though no evidence exists 
on this point. Since the beds dip north of west and the drilling was 
made on some of the lowest land in the county, any given horizon lies 
farther below the surface over the greater part of the region than it 
does at Forest City. 

The total original tonnage of Holt county in beds of 14 inches or 
more is as follows: 

Bed. Area. 
Nodaway, 15 inches ............ 50 square miles . 
Bedford, 14 .230 ... . . ... . .. . 
Bevier, 15 . ... 307 

1'onnoge. 
72, 000, 000 tons 

309,120.000 
442,080,000 

823,200,000 tons 

Broadhead§ describes a drilling one mile east of Oregon, which 
reached a depth of 656 feet, or to just below the Winterset limestone 
of the Kansas City formation. Eighteen inches of coal is reported 
at 204 feet, six inches at 344 feet, one inch at 374 feet, 15 inches at 
440 feet, and 54 inches at 656 feet. Broadhead states, however, that 
the highest coal is probably chiefly bituminous shale and that examina
tions of specimens made by him indicated that the lowest bed of 54 
inches was only bituminous shale wiih a few intercalated coal seams. 
Certainly it would be very surprising to find thick coal at the horizon 
at which this bed is reported. 

§Iron Ores and Coal Fields, pt. 2, :Mo. GcoJ. Survey, 1873, p. 371. 
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HOWARD COUNTY.'~ 

AVERAGB A:VNUAI, l'ROD'U'CTCO~, 1001-1010 ... ......... 6,883 TONS. 

Although settled at an early date and containing several beds of 
coal which, even if in greater part too thin for c'ommercial purposes, 
might be extensively utilized for local consumption, Howard county 
has never produced much coal, a fact explained by the abundant sup
ply of native timber and the proximity of the productive Higbee dis
trict of Randolph county. The only shipping mines ever operated 
are at Russell, whence the product is sent southwest over the Missouri, 
Kansas & Texas railway. The northeast quarter of the county really 
deserves more attention, for it contains what is for Missouri a fairly 
thick coal bed that could be easily r eached by shafts on the prairie 
lands or by drifts in places on Bonne Femme, Salt Fork, Hungry 
Mother, and :l\foniteau creeks. 'rhe northern part of the county is in 
greater part prairie, but the remainder is cut by streams into numer
ous valleys from which most of the coal beds can be readily explored. 

Broadly considered, the strata of the region are horizontal, though 

60o' . 
AT Vertica l Scale. H or'itontal ScQle 

(.,00' 
AT 

Fig. 36. Cross-section in northeastern Howard county. (1) M ississippian lime
stone. (2) Bevier coal. (3) Mulky coal. ( 4) Summit coal. (5) Glacial dr ift. 

disturbed locally by sharp folds and in larger areas by a few low anti
clines or arches. Thus at Blue Bluff, l\Tyers, and Russell, the strata 
are slightly elevated by one or more of these arches. At Glasgow the 
Coal Measures extend below river level, but rise in the river bluffs· 

*In describing Howard county considerable aid was derived from the report by G. C. 
Broadhead and C. J. Norwood (:\>llssouri Geol. Survey, :Rept. for 1873-1874, pp. 179-221). 
As will be more fully explained in a report on "The Pennsylvanian of Missouri," now in 
preparation. errors were made by Norwood in compounding sections at Sebree, so that tho 
general county section given here differs from his in important particulars. For a map of 
the geology and topography of part of the northern area see the Huntsville sheet. repub
lished in this volume in connection with tho Randolph county report. The ~opography or 
n early tho entire couniy I$ shown 011 ~he Glasgow and Moberly sheet$ or tho '(J. S. Geo!, 
Survey. 
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north o.f Richland creek so that the Mississippian limestones beneath 
them are exposed. 'l'hc rise continues to a point two miles north o.f 
Lisbon, where the base of the Coal Measures is nearly 150 feet above 
the ~Iissouri, and is then replaced by a dip to the south that causes 
P.ennsylvanian sandstone to appear in the creek bed one mile east of 
Lisbon. At and east of N cw Franklin the Mississippian is again high 
in the bluffs and the outcrops up Bonne Femme and Salt creeks to 
within a few miles of Fayette. At Rocheport, also, only pockets of 
Coal Measures arc found, the Mississippian forming the bluffs and out
cropping far up Moniteau creek. A line drawn from Rocheport or 
New Frauklin to a point just south of the mouth of Richland creek 
would probably correspond to the axis of another arch. 

The Coal Measures of Howard county include four regular coal 
beds and strata from lowest Pleasanton to the base of the Cherokee, 
as shown in the general section given below. In this section the por
tion above the 1\fulky coal bed is as in the Armstrong and Burton dis
tricts, and the portion from the l\folky to the Mississippian is at Myers 
and near Sebree. 

Gl~N~RAL S 1'-C'I'JON. 

Pennsylvanian series in I!oward count-y. 

Number. Stratum. 
Pleasanton shale-

1. Shale, sandy, with layers of sandst,onc . .. ... . ...... . . . . 
Henrietta formation-

2. Limestone, gray, rough bedded, Impure, with specks of 
calcite. . .. .. .. . ... ..... . . . 

3. Shale, light buff, with small round nodules ... . 
4 . COAL. streak ......... . 
5. Shile. drab. calcareous at top ...... . 
G. Limestone. blue, weathers drab , rough on top, in one layer 
7 . Shale, drab. wjth thin lenses or limestone .. . . . . . . 
8. Limestone, dark b lue to dove, irregularly bedded above, 

massive below ................. . .. .. ........ . 
Cherokee shale-

9. Shale, coal strca.ks at top_ (horizon of Lexington coal bed) 
10. Limestone, weathers clove-color, irregularly bedded, (the 

"Chaetetes Limestone" of Broadhead) . .. . 
11. Shale, drab. . ............. ... ... . . 
12. Limestone. dark to grayish blue, in two layers that break 

into slabs with square sides, forms pavements in creek 
beds . ......................................... . . 

13. Shale, drab at top and black below, "slaty" ... . ...... . . . 
14. COAL (Summit) ... 
15. Clay, with nodules and beds of limestone in lower part .. . 
16. Limestone. weathers drab, in one layer ...... . .......... . 
17. Shale, dar!{, "slaty" at base, with small limestone concre-

tions . ........................ .. ... . .. .. ....... . 
18. COAL (JVJulky).. . ....... . . . 
19. Clay and shale, with thin beds of sandstone .. .. . ... . • ... 
20. COAL (Bevier) , thin clay parting in lower part ..... 
21. Clay ..................... ,, .. · · · · · · · · · · · · 
22. Limestone, dark blue ~o gray, Irregu larly bedded, numerous 

clay partings in upper part ....................... . 
23. Sh!lle. witll lime1;tone layers and nodules . . , .. . . .. . ..... . 

Thickness. Total 
from top. 

Feet. Feet. 

30 30 

2 32 
3 35 

35 
11 46 

2 48 
1 49 

G 55 

3 58 

7 65 
lS 83 

3 86 
2i 88! 
lt 90 
6 96 
l} 9H 

2 100 
t 100} 

37 137t 
3 140! 
l 1411 

2~ 1-14 

4 148 
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GENERAL SECTION-Continued. 
Thickness. Total 

from top. 
Number. Stratum. Feet. Feet. 

24. Limestone, dove to bluish gray, compact and almost mas-
sive ............. . ............................. . 3 151 

25. Shale, sa.ndy ........................................ . 3 154 
26. Sha.le, black, "slaty," with thin limestone layer below the 

center ..... .. ..... . ..... . ...................... . 8 162 
27. COAL (Tebo) ...................... . ............... . 1! 163 i 
28. Clay, various llght st1ades, includes some sandstone and 

irregular coal beds .. ... .. .. ...................... . 24 187t 
Mississippian sorios-

29. Limestone, thlck-bedcled, coarse-grained .... . .......... . 

The abov.e section will not hold exactly true for every 1ocality iu 
the county, as individual members are subject to local variations in 
thickness and character, but the part above the Bevier sump-rock is 
fairly regular. The lo,ver members were laid down on or near the 
uneven upper surface of the Mississippian limestone under changeable 
conditions of deposition, this being especially the case with beds below 
the 'l'ebo horizon. For this reason non-persistent coal beds and pock
ets, such as those found near Booncsboro and Rocheport, are not 
included in the table. Numbers 1 to 9 of the general section arc found 
only near Armstrong and Roanoke, but the "Chretetes Limestone" 
(No. 10) outcrops conspicuously in ledges or tumbled masses near the 
ridge tops in nearly all of the remainder of the coal-bearing area 
north of Twp. 49, furnishing an excellent marker for the prospector. In 
the northern part of the county, drift, 50 feet or more in thickness, 
conceals the stratified rocks under the prairies; farther south it is not 
so abundant, although near the l\fissouri river it forms a thick mantle 
of fine sandy clay known as loess. 

The highest regular coal bed is the Summit, which lies about 25 
feet below the '' Chmtetes Limestone,'' and is easily located by its 
resistent cap-rock (No. 12), called by Broadhead the "Rhomboidal 
Limestone'' because of its perpendicular fracture. The coal seam is 
very irr.cgular in thickness, though persistent in occurrence, and ap
pears to best advantage east of Fayette and north of Sebree. The 
Mulky coal bed is absent in roost of the county, though about 18 inche.s 

Russell 
(M uif 51ope) 

Myers 
(F1 $her Df',(t ) 

Limesione 

Mon,leau Cr. 
{Blue Bluff) 

COD >.)~" 

c,~y ,~; 
Coo1 9• 

Sebree 
(Blye 8 .:,nl..} 

Coo l 20" 

C loy 1" 
C091 10· 

Limestone 

Fig. 37. The Bevier coal be<I in Howard County. 
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thick near Russell. 'l'he Bevier coal bed, which is about 50 below 
the Summit, is the most important in the region. It underlies thn 
entire northwestern quarter of the county as a bed 30 to 45 inches 
thick with a two-inch clay parting in ils low.er portion. It is seen at 
its best on :.Moniteau creek east of :Myers. Whether the Bevier horizon 
bears much thick coal south and west of a line drawn through Sebree, 
Burton, and Roanoke is a question that cannot be answered. A coal 
that appears to be the Bevier is about three feet thick north of Boones
boro and east of Fayette, and it is highly probable that similar de
posits will be located .elsewhere at the Bevier horizon. The lowest 
regular coal bed, the Tebo, which lies only a short distance below the 
Bevier, is very rarely more than 15 inches in thickness and is very 
thin or lacking in many places. \\Thether it is present in the northern 
part of the county, where no streams have cut down sufficiently to 
expose it, is unknown, though the probabilities are that if present it 
is not of minable thickness. Coal beds lower than those mentioned 
above may exist as large or small basins under the prairie lands, but 
no regular beds lie at those levels. 

The following table, a considerable modification of one made by 
Broadhead, is only a rough estimate of the amount of coal in the 
county. In it beds or parts of beds less than 14 inches thick are not 
included except when thin portions of a certain bed arc combined with 
thicker portions to form an average for a township. There are con
sidered to be .J ,800 tons to the acre-foot: 
--- --

Town- Range. 
ship. 

52 N. 14 w. 
52 N. 15 w. 
52 N. 16W. 
52 N. 17 w. 
51 N. 14W. 

51 N. 15 w. 

51 N. 16 w. 
51 N. 17 w. 
50 N. 14 w. 

50 N. 15 w. 

50N. 16 w. 

50 N. 17 w. 

49 N. 14 w. 
49 N. 15 w. 
49 N. 16 W. 
49 N. 17 w. 

Thickness of beds. 
I 
I 

Mulky 18 incl1es, Bevier 40 inches ..... .. . . 
'.\1ulky 16 inches, Bevier 30 inches ....... . . 
Bevier 24 inches, Tebo 14 inches ...... . ... . 
Bevier 18 inches, Tebo 18 inches .......... . 
In part Summit and in part Mulky 14 inches, 

Bevier 40 Inches, Tebo 14 inches ..... .. . . 
In part Summit and in part l\'.[ulky 14 inches, 

Bevier 30 inches ...................... . 
"Bevier 24 Inches ................... . .. . 
Devier 18 inches, Tobo 14 inches ......... . 
Summit 18 inches, Bevier 34 inches, Tebo 15 

Inches ........................ ···· · ··· 
Summit 18 inches, Bevier 24 inches, Tebo 11 

inches ... .. . ... ........... ... ........ . 
Summit 14 inches, Bevier 14 inches, Tebo 14 

inches ............................... . 
Summit 14 Inches, Bevier 20 inches, Tebo 14 

inches .............................. . 
Tebo 1 7 inches ........ . ....... . ....... . . 
Tebo 14 Inches ..... . .. • ....... • ....... • . 
Tebo 14 inches . . .. . . .. .•. .... ..• ....... . 
Tebo (?) 18 inches .... . ......... . ....... . 

-
Area in 
square Tons of coal. 
miles. 

6 33,408,000 
17 75,072,000 
28 102,088,000 
14 48,384,000 

29 189,312,000 

36 152,064,000 
36 82,944,000 
J2 36,864,000 

13 83,616,000 

31 166,650,000 

32 129,024,000 

26 119 .808 ,000 
2 3,264,000 

16 21,504,000 
7 9,408,000 

10 17,280,000 

-
'l'he above estimate places the amount of coal in the regular beds 

at 1,270,690,000 tons. In addition there arc probably about 10,000,000 

- - ---
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tons in pockets and basins like those two miles east of Armstrong, 
near 13oonesboro and Rocheport, and concealed beneath later deposits 
in various districts, making the total original coal reserve of the 
county 1,280,690,000 tons. As the recorded production is only 84,505 
tons and the unrecorded output in early years and from small mines 
about as much more, it is evident that nearly the entire original con
tent is still in the ground. 

Dl,T.\ILED MENT!ON. 

Bussell.-Russell, a flag station on the l\lissonri, Kansas and Texas 
Railway, is the only locality in Howard county in which shipping 
mines have been operated. The only mine now open was installed in 
1910, one-half mile northeast of Russell (S. E. 1)1 N. E. 14 Sec. 25, 
'I'. 52 K, R. 15 '\V), by John 1\Iuir. The Bevier coal, 40 inches thick, 
lies 30 feet below the level of the railroad and is reached by a short 
slope up which cars are hauled by steam power. Near the slope mouth 
the roof over the coal scam is a soft clay shale that probably becomes 
stronger farther back under the hill. Drillings a short distance east 
are said to show a firm sandstone roof that will make longwall opera
tions practicable. 

ln the abandoned shipping mines at Russell the Bevier coal bed 
lay at the level of Salt fork and is said to have become thinner and 
to have had a weaker roof at the west end of the workings. Drillings 
one to two miles west of Russell are reported to have reached no work
able coal, but as no detailed information could be obtained it is im
possible to say definitely that the western limit of thick coal was 
located. Southeast of Russell the Bevier becl holJs its full thickness 
to the county line and beyond. 'l'he 1\fu]ky coal bed is 18 inches thick 
and of excellent quality; though the Summit bed in most places meas
ures less than 14 inches. 'l'he l\Iississippian is said to lie 110 feet 
below Salt fork at Russell and consequently an equal distance below 
the Bevier horizon. South from Russell BeYier coal may reach 35 feet 
above Salt fork but again dips below water level north of Burton. 

Bw"ton.-On Bonne Pemme creek, two miles west of Burton, the 
Bevier coal bed is 30 inches thick and outcrops 11 feet above water 
level. It is occasionally worked winters for local trade. Norwood 
states that one mile southwest of Burton the Bevier bed outcrops low 
clown in Salt fork valley with tl1e Summit cap-rock 60 feet and the 
"Chretetes Limestone" 89 feet higher. At and above Burton the 
"Chi:ctetes Limestone" is conspicuously developec1 high in th,e bluffs, 
the Summit coal is mined in a very small ·way up some of the larger 
tributaries, and the Bevier coal is just below the level of Salt fork. 
Jn a draw in section 10

1 
two mi!(>S north0ast of Burton, is l he following 

~rc·tion; 





.l\frnsouRr BURF.AU OF GF.Ot.OGY ANn MrxF.s. YOL. XI. ~xn SF.RTF.$. Pl.ATE Xll. 

Fig. l. R l l l C Bluff on ::lfo11ilcau creek, Howard county, showinr- Summit and Bevier co::il beds. 

Fig. 2. .\ closer view of the Bevier bed al Blue Bluff. 



11:CYERS. 

1. "Ohaetetes Limestone" .... 
2. 
3. 
4. 
5, 
6. 
7. 
8. 
9. 

Concealed..... . . .. . .. ..... . 
Limestone, dark blue, weathers grayish drab, massive, compact ...... . 
Olay . . .......... .. .. .. .. . .. .. .. .. . ... . .. ....... . 
Shale, blue, "slaty" . . .......... .. .. ... ... . 
COAL (Summit), reported to be 18 inches in neighborhood ....... . • . . 
Clay....... . .. .. .. . ... .. .. .. . 
Limestone, sma.Jl nodules in clay matrix.. . . .. .. .. .. ... . . 
l,imeswne, thin-bedded .. . ... . .............. ..... . .. . .. ... ..• . . . . 
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Feet. Inches. 
2 

18 
3 

6 
1 6 

9 
2 
2 
5 

Myers.-In the valley of Hungry l\Iother creek, near Myers (Bunker 
Hill), the position of the Summit coal, here 17 inches thick, shows that 
the Bevier lies at or just below creek level. In the valley on the east 
side of l\Iyers a slight anticline ot· monocline brings the Devier above 
water level and it is mined in a small drift on the land of J . D. Fisher 
(N. E. 14 N. W. l,4 Sec. 17, •r. 51 N., R. 14 W.). South for several 
miles outcrops are few ,and it is probable that the Bevier dips below 
Hungry Mother creek. The strata near the Fisher drift are: 

1. "Chietetes Limestone" .. 
2. Shale, sandy .. . . ......... . ... .. .. . ..... . ..... .. .. ... ..... .. . 
3. Limestone, dark blue .. . .. . ............ . 
4. Shale. blacl(, "shtty". . . . . . . . ...... . 
5. COAL (Sutnmit,) .. .... . .. .. . ... .. . . ... . ........... . . .... . . .. . 
6. 
7. 
8. 
9. 

10. 
11. 
12. 

Olay ..... .. .. .. ............. .. .. .. .. . .. .. ... . .. .. .. . . 
Limestone, noclules in clay matrix ... . 
J,imestone, brownish blue, weathers drab, compact (Mul!{y cap-roe!,) . 
Shale, calcareous.... . .. .. . . .......... . 
Sandstone, light buff, thin-bedded ...... . . . 
Concealed, about .. . .... . . . 
Shale, light drab. clayey. a fair mine roof. 

{

COAL, 2 foot, 6 inches) 
13. Clay, O " 3 f (Bevier) .. . ... . 

COAL. 0 " 10 J 
14. Clay... . ......... . ........... . . 
15. Limestone, dark blue, weathers brown!sh drab, concre~ionary on top, 

compact.... . . ................... .. . .. . 

Feet. Inches. 

26 
3 
2 6 
1 5 
2 
4 
1 5 
4 

21 
17 

1 

3 7 

2 

1 + ... 

A short distance north of the road from l\fyers to Rucker, l\foni
tcau creek has carved out a conspicuous topographic feature known a,3 
Blue Bluff, which furnishes the following excellent exposure: 

Feet. Inches 
1. "Chietetos Limestone," dove color, irregularly beclded .. .. . . .... .. .. . 2+ 
2. Concealed, probab1y shale, about ... 8 
3. Sand.stone, light red, thin bedded, in part a very sandy shale .. . 12 
4. Interval, in a.JI or greater part shale . . . ... .. . . . 10 
5. Limestone, dark blue, weathers bluish gray, upper -1 inche, lamiuated, 

parting in center, very firm and compact .. .. .. ... .. .. .. .. .. .. . 3 
6. Shale, black, "slaty" ...... . . 2 6 
7. COAL (Summit) ... .. .. . . ............................... . .... . . 1 10 
8. Interval, containing limestone no::lules aL base . ....... .. .. .. ... . .. . 1() 6 
9. Shale, light gray, very sandy. . . . . . . .. ... . .. . 19 

10. Shale, light blue above. dark drab bolow. a good m ine roof .. . 

{

COAL, 2 feet, 10 inches} 
11. Clay, O " q " (Bevier) .... . . . . 

COAL, 0 " ~l " 

18 

3 81 

12. Clay...... . . ... . ... . ... . .. . . ... · · · · , · · · · · · · · 1 
l:3. l ,irnestone, light gra)' , cor1cret,ionary on top. . ... , . , . , . . ~ 1tj 
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It may be seen from this section that the Summit coal bed in this 
district is 20 inches thick, with an ideal roof, and that the Bevier bed 
is nearly 4 feet thick and carries coal of excellent quality. The entire 
northeast corner of Howard county is an important and neglected 
coal field that will some day yield largely. From Blue Bluff down 
Moniteau creek to Sebree the Bevier coal outcrops at intervals, but 
up the stream it dips, so that in most places the Summit is the lowest 
bed exposed. One-half mile below the Randolph county line the fol- , 
lowing section shows the Mulky cap-rock. Both the l\!Iulky cap-rock 
and the 1\folky coal ar·e absent at Blue Bluff and throughout Boone 
county, tlrough typically developed at Russell and farther north. 

1. "Chrotetes Lirnesione," as at Blue BlufT ..... .. . .......... . . 
2. Shale. sandy, light buff above and separated fro,n darl,er shale below by 

red sandstone .............................. .. ... . .. .. . . 
3. Ljmcstone, darlr blue, weathers bluish gray to deab, compact, pi\rting in 

center. forms pavements in crock bottoms ... . 
4. Shalo, black, "slaty" ..... ........... . ....... ......... . 
5. COAL (Summit). . . . . . . . . . . . . . . . . . ... . .. . 
6. Clay .. . .. . ....... .. ...... .. .. .. .. . ........ . 
7. Interval containing limestone noclules in clay 1\nd !\!so some beds of 

limestono .... . .. . 
8. Limestone. <lark blue, wo>tthers dark grayish drab, compact, massive 

(Mulky cap-rock) ........................... . .. ... . ... .. .. . . 

Feet. Inches. 
10 

21 

3 
2 
1 
3 

14 

2 

8 
8 

6 

Sebree.-Near Sebree three workable coal beds outcrop, and the 
two lower underlie all of the higher lands of the district. The Summit 
bed is 20 inches thick, the Bevier 30 inches, and the 'l'ebo very .vari
able, ranging from a mere streak to 20 inches. Both the Summit and 
Bevier could be easily and profitably mined if transportation facilities 
were adequate. The Summit coal, which is separated from its lime
stone cap-rock by t"'o feet of "slaty" shale, lies 40 feet above the site on 
which Sebree stands. The Bevier coal is well exposed at Blue Bank, 
one mile northeast of Sebree, where it is intermittently worked by 
small local drifts at the bottom of a narrow valley. 

SECTION A'l' BLUE BANK. 
Feet. Inches. 

1. Sanclstone. thin-bedded, ancl sanely shale. . . . .. ..... . ... . . 15 
2. Shale, light clrnb, rather sa,ndy.. . .... . ... . 14 
3. Shale. light bl ue above. very dark blue below .... . ... . ............ . . 

{

COAL, 1 foot. 8 inches} 
4. Clay, 0 " 1 " (Bcvior) ..... .. .. .. .. .. .. . 

COAL. 0 " 10 " 

12 

2 7 

5. Clay ....... . ..... . . . .. .. .. . .. .. ... . 6 
6. Limestone, dark blue, weMhcrs light gray, irregularly bedded. partings 

of clay most numerous in upper part .... . . . 2 6 
7. Concealed ..... . ........ .. . .. .. ... .. ............ . 3 
8. Limestone .. ... ......•. . . .......... . ......... . ... . .. . .. 

The lowest Coal Measures rocks are exposed in an old railroad cut 
and in Moniteau creek, one mile northwest of Sebree1 as shown in the 
following section; 
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1. Limcstono, b luish gray, weaU1ers brownish gray, irregularly bedded, 
many thin clay partings, especially in upper part, same as No. 6 
of Blue Bank section. . . . . . . . . . . . . . . . . ..... . ............ . 

2. Interval, shale with some concrctiooary limestone. 
3. Limestone, bluish gray, weathers light dove, 111,issivc except for part-

ing in center. . . . . . . . . . . . . . . . . . . . . . . . ....... . ...... . 
4 . Shale. sandy. . . . . . . . . . . . . . . . . ........ . ..... . 
5. Shale, black, somewhat "slaty''. . . . . . .. . ... . ... . .. . 
6. Limestone, dark blue, weathers red t\nrl yellowish drab, semi-cryst:tl-

line. .. . . . . . . . . . . . . . . . . . . . . . . .. . ... . ..... . 
7. Shale, black, "slaW". . . . . . . . . . . . . . . . . . ... . . ... . ... . . 
8. COAL (Tebo).......... . . . .. .. ......... . . . . . . 
0. Clay, yellowish a r\d bluish white. . ....... ... ..... . . 

10. Sandstone, gray to brow11, poody exposed . .... 
11. Clay, variegated, extends to water in :Monitc,m cr eek . . 
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Feet. Inches. 

2 6 
4 

3 2 
3 
5 

6 
2 6 
l 7 

12 
6 
(j 

About a quarter mile up l\Ioniteau creek from this cut Mississip
pian limestone forms the stream bed and outcrops under. number 11 
of the above section at intervals for a mile farther up. In one of these 
exposur.es one foot of dirty coal appears three feet above the Mis
sissippian limestone, under six feet of thin-bedded sandstone that 
probably corresponds to number 10 of the section. Two miles north
east of Sebree the Tebo coal is merely a three-inch streak. 

Feet. Inches. ~::-- --30+ Shale. 
-~--::::..= 

24 Coal. 

2 Shale, gray. 

12+. Coal. 

Fro. 38. The Bevier coal bed 
at old Gilvin dri ft. 

Winslowt mentions the old Gilvin drift (in Bevier coal) in the 
bottom of a hollow a.bout three miles northeast of Sebree and adds 
that another coal bed (Summit) outcropped in the hill about 40 feet 
higher. The following section, measured by l\L E . Wilson in the small 
eastern tributaries of Moniteau creek in this vicinity, shows the rela
tionship of the coal beds: 

Feet. 
3 

3 to 5 

Inches. 

20 

Limestone, "bell rock." 

Shale, black and "slaty" 
in lower part. 

Coal. 

F10. 39. The Summit coal bed 
at o l d Gilvin drift . 

tPreliminary repor t on coal: Mo. Geo!. Sttrvey, 1891, p. 89. 

• 
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Feet. Inches . 
1. Limestone. light 001ored. irrcgu iariy bedded. clay part ing 4 feet from 

base ("Cluatetes Limestone"'). . . . .. .. .. ..... . 10 
2. Concealed, about.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... • . . . . 25 
3. S hale, brown, sandy. . . . . . . . .......... . 3 
4. Limes~one, compact. . . . . . . . ..... ....... . ....... . ... . 3 
5. Sbalo, black, "slat)'" . ...... . ... . ... . ... . ... . ......... . .. .. ... . . 2 
6. COAL (Sununi~). probably a local thiclcening .. . .. ................ . 2 6 
7. Limestone and chty containing limostono nodules, about .... . .... .. . 10 
8. COAL (:Mulky)..... . . ... . .. •.. ...... 6 
9. Shale, sandy. . . . . . . . . . ....................... . 20 

IO. COAL (Bevier), not the full thickness . 2 
11. C lay, brownish, sandy . .. . . ... . ........................ . 2 
12. Limestone, top weathers unevenly . .... •. .. .. .. .. . . .. .. ..••... .. .• 2 6 
13. Shale, and concealed. . .. . . ... . 8 
14. Limestone, hard ....... . ....... . ... . ....... ..... ...... ... ..... . 2 G 
15. Shale. itncl concealed . . .... .. ..... .. ......... ... . .. . . ..... . . ... . . 2 
16. Shale. black, "slaty" ..... .... . 3 3 
17. Shale, drab, sandy ....... •. .....• • ...... ... .................... 3 
18. COAL (Tebo) ................ .. ....... . ... . . 6 
19. Clay . .. . . . . . . . . . . . . . . . . . . . . . . . . . ... . 5 

Fayette.-All of the coal beds found near Fayette are thin, though 
containing coal of good quality and though having excellent roofs, and 
are mined only £or the city trade by a few small drifts near town. 
Two miles east of Fayette are drifts on the land of L. 1\farshall (N. W. 
l)i, S. B. l4 Sec. 7, '11. 50 N., R. 15 W.), 1\Irs. Elkins (S. E. 14 N. E . 1;4 
Sec. 7) and J. D. Fisher (N. W. 14 S. W. 14 Sec. 8). rrhree miles farther 
east and two miles south is the ·w. H. Collins drift. 'I'wo miles south 
of Fayette, near the Bonne Femme bridge on the Rocheport road (S. 
W. 14 N. W. 14 Sec. 24, 'I'. 50 N., R. 16 W.), is a new drift at the level 
of the creek bottoms. All of these mines, with the possible exception 
of the last, work the Summit coal on the longwall system, wedging it 
down. White calcite and gypsum films appear in the joint planes, but 
pyrite is not abundant. The shale between the coal and its cap-rock 
is 30 inches thick at the mines east of the city and 40 inches at the 
drift on the Rocheport road. The coal itself is 18 to 20 inches thick. 
It outcrops in a great may places in this part of the county, commonly 

Inches. 
20 ,-,..-,---,."'! Limestone, compact. 

27 Shale, blacl<, "slaty." 

18 Coal. 

Shale, sandy. 

F10. 40. The Summit coal bed 
at E lkln's drift. 

·well up in the valleys. Its relations to other strata arc shown in the 
following measurement made on the county road beside the Marshall 
drift: 



nocnEPOI{T. 20i 

1-cet. 
1. "Cbretetes Limestone," do,·e-color, irregularly bedded.... .. . .. .. . . . ... . ..... ·• 
2. Shale, sandy above, clayey below. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
3. Limestone, dark gray, compact, massive. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 t 
4. Shale. geay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
5. Shale, bluish black. "slaty". . . . . . . . . . . . . • . . . . . 2 
6. COAL (Summit) , worked in drifts . ... ... .... . ............ . ... .. ... .. ..... It 
7. Clay and shale, slightly sandy, contains nodules of limestone. . . . . . . . . . . . . . . . 6 
8. Limestone, ligbt gray, weathers drab, massive (:\lulky cap-rock) ... ....... ... 2 
9. Shale, light gray, sandy .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 

An old shaft neat' the 11Iarshall cfrift worked a three-foot coal said 
to lie 40 fecL below the Summit bed, and 1\Ir. Collins reports a similar 
bed 45 feet below the one now mined by him. 'rhis thicker coal is pre
sumably the Bevier bed as found at Sebree and may underlie nearly 
all of central Howard county. That it is not more generally known 
may be explained by the fact that for the most part it lies too low to 
outcrop and that few wells on the ridges are sufficiently deep to 
reach it. 

In the southwest comer of Fayette, at the pit of the Fayette Brick 
and Tile Company, 18 inches of excellent coal, attaining in places a 
thickness of 26 inches, l1as been much drifted in a small way in th1J 

neighborhood. It is O\'erlain by at least seven feet of drab and black 
shale and its position low down in the Yalley indicates that it is one 
of the non-persistent beds lying at or just below the Tebo horizon. 
The limestone cap-rock of the Summit coal may be seen under the 
armory at Central College and on the sides of the ridges in most of 
the county northwest and southwest, tl1e "Chretetes Limestone" out
cropping aboYc it. 0Yer much of this territory, howe\·er, the Summit 
Mal is too thin to be of importance. The following section is now 
.exposed on Dr. Beck's land, four miles southwest of Fayette (See. 29, 
'l'. 50 N., R. 16 W.) : 

1. Limestone, in fragments, resembles "Cbrotctes Limestone" . . ... . . . ... . 
2. Concealed. . .. . .. .. .. . ... . . ... . ........ . 
3. Limestone, nodular on top, impure .. ........................... .. . 
4. Shale, drab. . . . . . .. .. . . . . ........ .. . .... . .. . ... . .. .. ... ..... . 
5. Limestone, blue on fresh fracture, bedded. . . . . . ... • ... . .. 
6. Shale, black and "slaty" at base . .. . .. ... .. ..... .. ... .. . ... ..• ... . 
7. COAL (Summit?)... . .. . .. .. . .. . ... .. . ... .. .. . .......... . 
8. Ciay.. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . 

Feet. Inch-0s. 

20 
2 
1 
1 
5 

.. 1 

6 
8 

2 
8 

Four miles soutl1 of Fayette, on land of I. C. Darby (S. W. 1,4 Sec. 35, 
T. 50 N., R. lG W. ), a little stripping has been done in a bed that lies 
about 70 feet below the ridge tops and only eight feet above the l\Iis
sissippian limestone. The coal is reported to be two to three feet 
thick and has a roof of slaly shale. It is probably not a blanket seam 
underlying a large area, yet it is highly probable that other basiu 
deposits of similar type are common. 

Rocheport.- 'l'he bluffs at Rocheport are composed of massiv~ Mis
sissippian limestones, the regular beds of the Pennsylvanian appearing 
only on the high lands back from the river. Here and there along 
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the bluffs, however, numerous pockets of coal, some of them thick, ar,~ 
found filling ancient ravines in the older formations. 

Five miles and more northwest of Rocheport an .eighteen-inch coal 
bed has been mined by stripping and drifting. In the S . E . 1,4 Sec. 16, 
T. 49 N., R. 15 W., a strip-pit shows 14 to 18 inches of coal overlain 
by black and drab shale beneath a very thin limestone band. Coal 18 
inches or less in thickness has also been mined in a small way in sec
tions 5, J 8, 19 and 28 of T. 49 N., R. 15 W. The correlation of these 
exposures is slightly uncertain, though the probabilities are that the 
coal in most of them is the Tebo. l\1r. ·,Nilson found a thicker coal 
bed, perhaps only a pocket, about seven miles north of Rocheport 
(N. vV. Y-i. Sec. 34, T. 50 N., R. )5 ·w.), where he measured: 

1. Limestone.... . . . . . . . . ... . ............... .. .. . . 
2. Shale, drab, clayey .. . ... . . .. .. .. .. . ......... .. .. . . 
3. Shale. dark, "slaty" . . . ......... . . .. .. ........... . .... ... . .. . 
4 . COAL..... . .......... . . . . .. .. . ... . .. .. .. ........ . 
5. ConcoMed .... . ..... ............ . .. . ..... .. ... . 
6. COAL... . .......... . . . .. .. .... . 

Feet. Inches 
7 

8 
2 2 
1 4 

20 
6 

Boonesboro.- Several small strip-pits and drifts in the vicinity 
of Boonesboro mine a coal bed 18 to 24 inches thick. The limestone 
cap-rock, separated from the coal by a thin "slaty" shale, is much 
like the Summit cap in the northern part of the county; it also resem
bles the limestone above the Tebo coal, however, and may be identical 
with it. 'l'he coal in the outcrops close to the village is more like the 
Summit coal than is that in the outcrops farther southeast, where the 
coal lies only 20 feet above the :flint conglomerate at the base of the 
Coal l\leasures. Broadhead and Winslow describe a coal bed more than 
6 feet thick thr ee miles west of Boonesboro (S. E. lit Sec. 6, T. 49 N., 
R. 17 W.), near the base of the Coal Measures; but it is likely that this 
thick coal is confined to a basin of very small extent. .A. more regular 
bed is .exposed on the Whiten place, two miles southeast of Boones
boro (N. W. 14 Sec. rn, 'T. 49 N., R. ]7 W.), where it is 14 to 22 inches 
thick, ,and farther north on the J . Jones farm (Sec. 10), where the 
following section shows the nature of the associated rocks: 

Feet. Inches 
1. Sandstone, both massive an<! thln-beclded. . . . . . . . . . . . . . . . . . . . . . . . . . 35 
2. Concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3. Coal streak ........... . .. .. ... . ..... .. .. . .... . .. . ... . ...... .... . 
4. Limestone. very nodu1ar. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . 2 
5. Concealed, about..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
6. Limestone, dark blue on fresh fracture, rather massive. .. ....... . .... 3 
7. Shale, black, "slaty" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
8. Shale, dark, clayey, very irregular in thickness, here... . . ....... . ... 6 
9. COAL.............. .. ....... . ................................. 1 2 

Close to Boonesboro the following is exposed at one coal bank : 

1. Limestone. 3-inch clay parting in center .............. ... .... ... ... . 
2. Shale. "slaty." with large limestone "niggerhcads" .... . ....... . .. . . . 
3. COAL, 18 inches to .......................... . .... . . . . ......... . 
4. Clay and shale .............. . ...... ..... .. ... ....... . .......... . 
s. Limestone. bluish, upper surface rough ...... . ........ . ... . .... . . .. . 
6. Clay, blue, with crystals of gypsum ....... . ....... . ........ . 

Feet. I nches. 
3 
2 II 
1 JO 
4 4 
1 8 
2 
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Northeast of Boonesboro, in a small tributary of Sulphur creek 
(S. E. 1,4 Sec. 23, T. 50 N., R. 17 W.), what may be the Mulky bed 
appears as a thin coal of little importance underlain by more than 30 
feet of sandstone and sandy shale. At a lower level, in the bed of Sulphur 
creek, a bed that has been stripped at several places in the vicinity has the 
association shown below : 

1, Limestone. blue, firmly cemented, in fragments .................... . 
2. Shale, black, "slaty," with "nlggerheads" ..... .. . ... . ....... . ... . 
3. Clay, black.................. . ....... . ... . . , .. ...... • ...... 
4. Shale, drab ("soapstone"). . . . . . . . . . . . . . ..... . ... . 
5. COAl,. . ... . ........................ . .. . . ... . ... . ...... . 

Feet. Inches. 

2 

7 
1 

6 
6 

6 

Four miles north of Boonesboro, on the land of J. A. Jackson 
(N. W. 1,4 N. E. 111 Sec. 21, 'l'. 50 N., R. 17 W.), is an important occur
rence of coal shown in the accompanying figure. The bed dips gently to 
the north down Copperas branch and outcrops at intervals for ll/2 

miles down stream, with an average thickness of about 28 inches. It 

Inches. 

28 Coal. 

Fig. 41. Coal bed 
at Jackson pit. 

is possible that this thick coal seam underlies a considerable territory, 
for 30 feet or more of clay shale similar to that ov.erlying the coal out
crops in several ravines between Boonesboro and Richland creek. That 
this is the Bevier coal bed is indicated by the nature of the deposit and 
by the overlying material observed on the Boonesboro-Glasgow road, 
near the Jackson strip-pit, as shown in the following section: 

Feet. 
1. Limestone, dark blue when fresh, bluish drab when weathered, massive....... H 
2. Shale, black, " slaty ," with many small flat concretions and a few limestone 

"niggerheads". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
3. Interval. chiefly shale.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . 20 
4. Shale. bluisl1 drab, clarlcer below. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
5. Concealed (horizon of thick coa.t?)... . . . . . . . . . . . . . . . 3 
6. Limestone. dove-color, irregularly beclclecl (type of Bevier sump-roe!,).... . . . . . 2 
7. Shale, light clrab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

Glasgow.-No coal sufficiently thick to justify mining under modern 
conditions is known to outcrop near Glasgow. Low in the bluffs, as 
shown in sections published in Broadhead's Howard county report, is · 
one foot of coal at or near the Tebo horizon. This bed is only a short 
but somewhat variable distance below a conspicuous limestone stratum 
and was observed ,in an excavation recently made below the level of 

G-14 
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the railway track just north of the ,Vabash depot. On the south side 
of the mouth of Hurricane creek, nearly 60 feet of r ed micaceous sand
stone forms prominent bluffs containing no coal. The tops of the 
ridges on either side of Greggs and Hurricane creeks bear outcrops 
of the '' Chretetes Limestone,'' with higher formations near the heads 
of the streams. The Summit coal, which is less than one foot in thick
ness, lies 30 feet below the '' Chretetes'' and about 50 feet above the 
rather thick limestones lying just below the Bevier horizon. The 
strata between the Summit coal and the lower limestones consist 
chiefly of sandy shale. 

Armslrong.-So far as known little coal of importance underlies 
the Armstrong district. Two miles east of town the old Briggs (S. W. 
V,i, N. E. 1h S.ec. 25) and Beech (N. K 1h S. E. 1,4 Sec. 25) coal banks 
formerly mined a few tons from drifts and from a shallow shaft; the 
thickness of coal at the Briggs bank is reported as 30 inches and that 
at the Beech bank as over £our feet. There is no doubt, however, that 
these mines worked in a basin of coal that underlies a very small area. 
The beds lie just above par1. of the Henrietta formation and form part 
of the base of a channel deposit, tributary, perhaps, to the main 
:Moberly channel shown on the Huntsville sheet. 

The two coal beds next lower in the section, the Summit and the 
Mullcy, outcrop in nearly every sharply cut stream valley, but are only 
one foot or less in thickness over most of the north\vest part of th,3 
county. It is highly probable that outlying basins of coal exist at the 
Bevier horizon, which lies 50 feet below the Summit bed and about 
110 feet beneath the level of Armstrong; for the Bevier coal measure:;; 
three feet on Finnel branch two miles north of the Howard county 
line, two feet near the extreme northwestern corner of the county, 
41 inches near Yates, and 30 inches on Bonne Femme creek two miles 
west of Burton. It is also probable that coal exists at the Tebo 
horizon in most of the district, though it varies greatly in thickness. 
On the south side of Doxies creek at Rattlesnake spring, about J 1/2 
miles east of the Chariton county line, the following section wa~ 
measured at a small abandoned drift: 

Feet. Inches. 
1. Coal smut ('Bevier). . . . . ..... . ... .. .. .. .. .. .. . 
2. Clay, with limestono nodules in lower half... . . . ........ . 2 
3. Limestone, dove-color. very roughly bedded jn upper part .....•... . 3 
4. $hale ........ ... . . .. .. ...... . ... . ................... . 1 6 
5. Limostono, dove-color .. .. . .. . .. ... . .. ....... . . . . 6 
6. Shale........... . . .. ... . .. .. .. .. .. .. .. .. .. .. . 10 
7. Limestone. light blue with dark blue spots. irregularly bedded at top. 1 8 
8. Shale, black, "slaty". . . . . . . . . .. .. . .. . 4 
9. Clay, drab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . .. . . . 6 

10. COAL (Tebo), reported .... ..... .. .. . .. .. ... . .. .. .. .. ...... . 1 6 

In the extreme northwest corner of the county several small drifts 
are now working the same bed £or local supplies. The following sec-
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tion was made on the land of Clias. Eiring (N. E. 11,i, Sec. 2, 1'. 52 N., 
R. 17 "\V. ), below thin limestones corresponding to the Bevier sump
rocks: 

Feet. Inches. 
l. Shale, black, "slaW," with a fow "niggcrhcads" ................. . .. . 2 9 
2. Clay, fairly firm, a local thickening . . .. . .. . 3 4 
3. COAL (Tebo), hard, some white scale, pyrite in flno streaks. thickness 

16 to 30 inches, average . ............. . ............. . .... . .. . 8 

JACKSON COUNTY. ~ 

Coal was formerly mined in Jackson county at the Brush Creek 
mine, a few miles southeast of Kansas City, but at present the county 
is not a producer. 

'l'he Kansas City, the formation of thick limestones and intcrbcddecl 
shales so conspicuously exposed in the bluffs at Kansas City, is at the 
surface over most of the county. In the northem and eastern portions 
of the region, especially along the Little Blue and Sniabar, the lower 
limestones of this formation cap a rather steep escarpment. On the slopes 
below them Pleasanton shale is exposed. In a few places along the 
lower course of the Sniabar the uppermost limestones of the Henrietta 
formation appear. All the more important coal horizons of the State 
therefore lie below the surface in all parts of the county. 

The unexposed portion of the Coal )Ieasures is well shown in the 
Randolph record contained in the Clay county report and less exactly 
in tl~e records contained in this report. The highest important coal 
horizon is that of the Lexington, the bed so extensiYely mined in 
Lafayette and Ray counties. About 140 feet lower is another per
sistent coal, the Bevier, the bed now mined at Leavenworth and for
merly at Randolph. The probable depth, thickness, and character of 
the Lexington bed in northern Jackson county may be best judged 
from its known occurrences at Randolph and )lissouri City in Clay 
and Orrick in Ray county, and in eastern Jackson from the descriptions 
of mines near Napoleon, Greenton, and Odessa in Lafayette county. 
Aside from information derived from the mine and records at Ran
dolph, the only data that is at all reliable i11 regard to coal beds lower 
than the Lexington arc contained in records at Kansas City and Inde
pendence. 

*The section at Kansas City was first described by G. C. Broadhead: Mo. Ceo!. Sur
vey, Rcpt. for J872, pt. 2. pp. 95-98, 104-108. ln a forthcoming report of this Bureau the 
geology of the county will be descr ibed In detai l. 'l'he coal is mentioned by Arthur Wins
low: J>relim. Rept. on Cotti, M·o. Geol. Survey, 1891, pp. 116-117. 1'he quarry products 
are described by E . R. Buckley and H. A. Buchler: Mo. Bur. Geology and Mines. Vol. JT, 
second ser., 1904. pp. 227-242. The lime and cement mat-0ri!ls are d iscussed by 11. A. 
Buehler: Mo. Bur. Geology and Mines, Yo!. YI, second ser. 1907, pp. 142-147. 'l'be 
topography is shown on the Kansas City, Jndcpcndenco, llarrisonville and Olathe sheets 
or the U. S. Geo!. Survey. 

.... 
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In the absence of accurately kept drill records it is impossible to 
estimate accurately the coal resources of the county. The informa
tion available indicates that the total average thickness of coal in beds 
not less than 14 inches thick is three feet, which would make the total 
original tonnage of the county 2,097,792,000 tons. 

DE'l'AILED MENTION. 

l{ansas City.-The only large mining venture m the county was 
the Brush Creek shaft, sunk near the creek of that name, two miles 
southeast of the city limits, and abandoned in 1904. Reports differ 
as regards depth and thickness of the coal, but all agree that there 
were two beds of sufficient thickness to mine. The following is a partial 
record of the shaft : 

SHAFT AT BRUSH CREEK MINE. 

'l'hiclmess. Depth. 
Feet. Feet. 

Not reporLed... .. . ... . . .. .. . . . .. .. ...... . ... . 40 40 
Sb ale. clayey.. . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . • . . . .. .... .. .. . . 35 75 
Limestone.. . . . .. . . . .. . . . . . . .. .. . .. . ... . . . . . .. . . .... .... . 8 83 
Shale, sandy. . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 59 142 
Clay. rod. . .. . .. . . . . ..... . .... ... ..•. .. . ... . .. . ... . ... . . 5 147 
Shale, sandy. . . . . .. . . . . . ... . ... . . .. .. . .. ... . 17 1()4 
Shi,lc, clayey. . . . . . . . . . . . . . . . . . . . . . . . . .. .. . .. ....... .. . 3 167 
Limestone ..... .. . .. .... .. . . . . ... .. . .. . ..... . ........ . . . . . . . .. . 4 171 
Sandstone, soft ... . .. . ... . ...... . . . . . .. . . .... .. .. . .. .. .. . . .. .. . . 66 237 
Shale, fossiliferous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 5 242 
Limestone. . .... . . . ..... . .. . .. .. .. . .... . .. · .. · · . · 4 246 
Shale, bituminous ..... . . ........ . . ... .... . . . . . . .. . .. .. .. . .. .. .. . 2 248 
COAL . ........ . . ..... . . ... . .. .. .. . .. ... . . .. .. .. . . .. . .. ... . . .. . 1 249 
Shale. fossiliferous .. . ... . ... . . .. .. . .. ..... . ... . .. . ............ . . 4 25a 
Ch~y . . ... . ............ ........... . . .. . . . . . .. ... ... .. . .. .. .. .. . 6 259 
Shale. clayey. . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . ... ... . 17 276 
L imestone .... . . . . ....... . ... . ..... ...... .. . ............ . .. . .. . 2 278 
Shale, blacl<, " slaty" ... . .. .. . . . . . .. . .. .. .. . .. .. .. .. .. ... . .. .. .. . . 2 280 
COAL (mined) . ...... . .. . . ... . .. ... . .. .. . . . 2 282 
Clay.... . . . .. . . . .. . . .. . . .. . . .. .. ..... ... ... .. . .. .. .. . 10 292 
Not reported . .. .. . ... . . . .. .. . ... . .. . ......... . . . . 95 387 
COAL (Bevier?) , mined. . . . . . . . . .. . .. .. .. .. .. .. .. . .. . 2 389 

The upper bed mined is said to be 16 to 18 inches thick and at a 
depth of 280 to 320 feet. A '' slaty' ' shale roof permitted mining on 
the longwall plan, but inflammable gas caused much trouble. The 
underclay was rather hard to pick. The lower bed is stated by different 
authorities to be 80 to 160 feet below the upper. Apparently it is 
tl1e same bed as the one formerly mined at Randolph. Winslow gives 
the following section of beds lying at a depth of 400 feet in a shaft 
sunk on Blue river, about half a mile below the mouth of Brush creek: 

Limestone ... ... .. .. ...... . . .. . . ..... . .. ... . .. .. ... . . . ... . .•... . .. · 
Shale, gray . . . . . . . . . . . . . . . . . . . . . . . . .. ... .. . ... . ... .. . .. .. . 
Shale. black ..... .. ... . .. . ..... ... . .. .. . 
COAL . . . ..... .. .. .. ... . . . . .. .... .... .. .. . •.. .. ... . ... . ... 
Clay .. . .. . .. . . .. . .. . ... .. . . . .. . .... ... . ... .. . .. ... .. . .. .. . ... . . . . . 

., 

Feet. Inches. 
4 
1 6 

;{-4 

18- 20 
2 
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Broadhead gives the following somewhat imperfect record of a 
drilling near the old Union Station at Kansas City : 

Drift . . . . .. . . . 
l{ansas City Jimestono-

Limestoue, bluish, fi ne-gralned (Bethany Fa.Jls) .. . 
Clay, light blue to dark. . . . . . . ...... .. . 
Limestone, gray (Herthlt). . . . . . . . . . . ... .. .. . 

Pleasanton slrnlo-
Shale. dove-colored ...... . .. .. .. . . 
Clay, bituminous, sanely . 
Clay .... .. .. . .... . 

Henrietta formation-
Limestone, brown, bituminous .. 
Shale, rtrgillaceous ... . 
Limestone .. . .. .. .. . ... .. .. . . . 
Clay, drab, sandy . . .. . 
Limestone, light buff . ..... . 

Cherokee shale-
Shale, dovc-colorocl, clayey to sandy. . . .. . . .. . . 
Clay, dark and shelly, COAL .... .. .. . ... . ... ..•. . 
Shale, dark blue, micaccous. . . . ... . ... . 
Sandstone, very dark blLto, fine-grained . .... .. .. . .. . 
Shale, darlc ... . .. .. ......... . .. .. .. . ... . .. . . . , .. 
COAL ..... . ......... . . .. ... ... . . .... .. .. . ... . . . 
Clay ........ . ... . ...... . . . 
Clay and limestone ...... . .. .. .. . .. . .... . 
Shale, dark, "slaty," and COAL, lower six inches 

dense and bright ...... . .. . . . 
Clay ancl limestone ..... . 
Sandstone, gray, coarse to fine-grained . . . 
Clay, blue ............... .. ..... .. .. . . . 
Shale, argillaceous. . . . . . . .... . . ... . . 
Sllale, dark, dove-colored, sandy .... . .. . . ... . .. . .. . 
Shale, black .... . ........... . ... . . . 
COAL. . . . . ............ . ... . .. .. ... .. .. . . . 
Shale, sandy ..... . . . 
Shale and dark clay. thinly laminated. 
Shrtle, black, bituminous ..... . ... .. . .. ... .. .. . .. . . 
COAL .. : ........... . . .. . ....... . .. . . 
Shale and clay ....... .. .. .. . ... . .. . . 
Sandstone, dark, mottled, crysta1line . . .. . ... . . 
Limestone, vitreous, crystalline (]Vfississippian. lower 

limit of coal).. . . .. .. .. .. .. .. .. .. .. .. .. . . 

'l'hiclrness. 
Feet. Inche!. 

37 

21 
5 

13 

100 
4 

84 

4 
5 

18 
4 

23 

47 
5 

25 
37 

1 

10 
5 

2 
16 
22 

3 
7 

119 
3 

50 
6 
3 
1 

51 
10 

13 

4 

8 

6 
6 

8 
2 
2 

Depth. 
Feet. Inches. 

37 

58 
63 
76 

176 
180 
264 

268 
273 
291 
295 
318 

365 
370 
395 
432 
433 
433 
443 
449 

451 
467 
489 
493 
500 
619 
622 
623 
673 
679 
682 
683 
734 
745 

758 

4 
4 

6 

8 
10 

Independence.-On the Salisbury farm 2-Y2 miles east of Inde
pendence (Sec. 6, 'l'. 49 N., R. 31 'V{.) a drilling found 26 inches of 
coal at a depth of 248 feet, and it is currently reported that a shaft will 
be sunk to it. 'rl1c record is given below: 

DRILLING TWO AND ONE-HAU' .:-HLES EAST 01<' INDEPENDENCE. 

'l'hiclrness. Depth. 
Feet. Inches. Feet. Inches. 

Soil and clay .. . . . . ... . . 27 27 
Plea.5anton shale-

Shale .......... . . ... . .... .. .. .. .. .. .. . 74 101 
COAL....... . . ... . . . .. . . .. ... . .. ... .. . . 6 101 6 
Clay ........ .. . .. . ...... . . .. .•. .... . . . . . .. .. ... 1 6 103 
Shale . ...... ..... . . . ... . .. .. ... . . 7 6 110 6 
Sandstone ...... .. . 8 ll8 6 
Shale.. . . . . . . .. . 7 6 ]26 
Shalo, black, "slaty" a t top, dark below ..... 11 10 137 10 
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DRILLING TWO A~D O~E-IIALF MILE::, EAST OF INO.l<.:l'ENOIJ:NC1£-Contlnued. 

Henrietta formaUon-
l,hnestone ..... .. .. . ... . .. .. .. . . 
Shale, bltick ..... . 
Sandst-one. . . . . ....... . 
Shale, light ......... . . 
COAL ........ . 
Shale, blacl< at top ... ......... . 
Limestone...... . . .. . . . .... . . . ... . . . 
Shale ....... . .. . .. . 
Limestone ........... . ... . .. .. ... . 

Cherokee shalo-
COAL (Lexington) and black shale ..... .. . 
Limestone ................ . .. .. . 
Sha.Jo .................. ......... . . ..... . 
Shale, hard, sandy . . . . . .. .. . ... . . . 
Shale, black, "slaty" .... .... . 
Shale ............. ... .... •.. . . .... ... .. .. . .. .... 
COAL (Summit) ........ . .. .. ... . .. .. .. . .. .. . 
Clay . .................... . 
Limestone ....... . . ..... . . .. ...... .. .. .. . ... . - .. 
Clay ............ . .. .. .. . . 
Shale ....... . 
Shale, bJaelc, "slaty" ... . . .. . .. .. ...... .. .. . 
COAL (Mulky) ....... . .. .. . 
Clay ....... . .. ..... . ... . 

Thickness. 
Feet. Inches. 

3 4 
4 6 

13 6 
9 G 

9 
3 6 
1 

10 

2 
4 

19 
1 
1 

1 
3 
1 
3 

10 
2 
2 
2 

G 
6 

6 
G 

6 

8 
8 

2 
7 

Depth. 
Feet. Inch,es. 
141 2 
145 8 
159 2 
168 8 
169 8 
178 8 
182 2 
186 2 
196 2 

198 8 
203 2 
222 2 
223 2 
224 8 
226 2 
227 2 
230 8 
231 8 
235 4 
246 
248 
250 2 
252 9 

Another drilling in the vicinity found the l\Iulky 24 inches thick, 
with a 3-foot limestone cap-rock separated from the coal by 6 inches 
of slaty shale. 

JASPER COUNTY.'"' 

Coal mmmg has been intermittently carried on in Jasper county 
since its settlement, but the largest annual production r.eported was 633 
tons, the output in 1891. 'l'he Pennsylvanian of the county consists 
of: the southern margin of the main body of the Coal Measures in the 
northwest corner and small outliers and pockets scattered irregularly 
over the remainder of the area. For the former, Norwoodt gives the 
following generalized section : 

G1'~NERAL SECTION OF Pl<.:'.\"NSYl,VANIAN 01•' JASPER COUNTY. 

Thickness. 
Feet. Inches. 

1. Slope, lower llart covered with fragments of curiously ripp le-marked 
sandstone .... . 55 

2. Sandstone .. . .. . 3 G 
3. Conglomerate, not alw:iys present,. 0-10 
4. COAL, good . ......... . 1 4 
5. Clay, potters' .. . . • ..... .. . ... . .. .. .. .. .. . 4 
6. Interval. . . . . . . .. . ... .. . . 15- 20 

*'l'he Pennsylvanian series in Jasper county was first described by C. J. Norwood, 
Rcpt. for 1873-1874: Mo. Gcol. Survey. 1874, pp. 92-96. The region around Joplin is de
scribed by W. S. T. Smith and C. E. Siebenthal, Joplin folio (No. 148), Geo!. Atlas U. s .. 
U. S. Geo!. Survey, 1!)07. 'l'hc topography is shown on tho Joplin imd Aurora Special topo
graphical sheets and the Carthage and Jopl in sheets of the U. S. Geo!. Survey. 

t0p. cit. p. 95. 
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G}!;"'ERAL SECTION OF PENNSYLVANIAN OF JASPER COUNTY- Continued. 

'l'h!ckness. 

7. Shale, sandy ... . . . . .. ... . . . .... .. .. . . .. .. . .. .. .. . ... . ... • ... ... 
8. COAL . . .... . .. .. .. ... . .. .. .. .. .. . ... .. . . . .. .. .... .... .. . ... . . 
9. Shale, bluo. . . . . . . . . . . . . .. . . . . .. .. . . .. ... . 

10. Shale, semi-b1Utminous .... •. . . ... • .... ... . ... . .. . ... .. ... . .. . . . 
I J • Sandstone .. . ... .. .. .. .. . . .. ... .. . .. ... . . .. . . . .. • . . . . .... .... . . 
12. Interval.... . . . . .. . .. . . ... . ...... . .. ... .. .. .. ...... . 
13. Sai1ctstone . ......... .. .. .. .. .. .. .. .. . .. .. .. . ... .. . .. .. .. . .. ... . 
14 . Shale, sandy, semi-bituminous .. ... . . . . . 
15. COAL . ........ . . . ..... . ....... . ......... . . 
16. 
17. 

lnterval...... . .... . .. .. .. . .. ...... .. .. ..... .. .. . ... .. .. . ... . . 
L imestone, M ississippian .... . .. .. .. .. ... . . .. . .. .... ... .. . . . 

Feet. I nclles. 
5 .. . . 

. ... 12-18 
2 

14 
5 
4 
2 6 
5 6 
1 2 

25 

l<'rom the foregoing it will be seen that the thickest coal in the 
area is not more than 18 inches. Norwood believed the coal beds to 
be the same as certain beds in Barton county, and if this is true, they 
will probably be found persistent over the northwest corner of Jasper. 
According to Smith and Siebenthalt the pocket coal is sometimes found 
much thicker. "In many of the hollows and sink holes eroded in the 
surface of the Boone and filled by the Cherokee, coal pockets were 
found, the thickness of coal accumulated being in places very great," 
tl1ough in some deposits it is all, or in large part, cannel coal. These 
pockets are usually rounded in outline, synclinal in structure, and thin 
abruptly toward the margin. The quality is good as a rule, but the 
quantity is limited. The following pockets are among those reported: 

1. Just west of the railway on the south side of Sec. 19, T. 29 N., 
R. 33 W., 200 feet in diameter, 6 feet in thicln1ess in center and thin
ning abruptly at the margin. 

2. A mile and a half east of south of Carl Junction, coal 3 to 4 
feet thick. 

3. Just west of road leading south from Neck, coal 5 to 9 feet in 
thickness in the middle, rising and thinning out toward the sides of 
the more or less circular deposit. 

4. Next 40-acre tract to west, a similar deposit ranging from 21h 
to 8 feet in thickness. 

5. South of Carterville, on the Homestead Company's ground, 
c:oal 6 feet thick. 

6. West lh lot 2, Sec. 2, T. 29 N., R. 31 W., coal 18 inches. 
Other pockets doubtless exist in many localities, but their im

portance is hardly sufficient to justify detailed description. 
Jf beds or parts of beds less than 14 inches in thickness be omitted 

there may be conservatively considered to be an average of 15 inches 
of coal in 65 sq. miles in northwestern Jasper county, or 93,600,000 
tons. In addition there is at least sufficient fuel in the pockets to bring 
the total coal reserve of the county to 100,000,000 tons. 

!Op. cit. pp. 19-20. 
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JOHNSON COUNTY.* 

AVERAGE ANNUAL PRODUCTION, 1001-1010 . .. ... .... 17,046 TONS. 

Although Joooson county possesses a greater coal reserve than any 
other county in Missouri, the coal-mining industry within its borders 
is practically quiescent. More than 40 years ago mining was actively 
pursued in the vicinity of l\Jontserrat and later near Knobnoster, but 
was later abandoned because of the inferior quality of the coal. Except 
near Bowen there are at present no shipping mines in the county, 
though strip-pits and small local mines may be found almost anywhere 
in the eastern half. Until recently shipping mines were in operation 
at Sutherland, Chilhowee, and Denton, and it is very probable that 
these will be reopened in the near future. 

All the divisions of the Des l\roines group are represented in 
Johnson county, and the heavy limestones at the base of the Missouri 
group appear on ridges in the northwest corner. The highest division 
of the Des :Moines, the Pleasanton shale, includes about 175 feet of 
shales and sandstones, with one or two thin beds of limestone and a few 
beds of coal. So far as known the Pleasanton of Johnson county con
tains no coal sufficiently thick to be workable on even a small scale. A 
very little coal has been taken from a bed CZliulberry) only one foot 
thick near the base of the formation in the vicinity of Holden. The 
Pleasanton is the surface formation on the western border of the county 
and on all the higher lands in the western half of the region. 

Below the Pleasanton is the Henrietta formation, consisting of 
about 69 feet of interbedded limestone and shale. 'l'he Henrietta out
crops along the main streams in the western part of the county and on 
the higher divides and mounds in the eastern, where its resistant and 
persistent limestones form conspicuous ledges. The following is a typical 
section of the formation near Sutherland: 

HENRIETTA FORMATION IN JOHNSON COUNTY. 

1. Limestone, gray, massive, with flint .. .. . ...... . ..• ... . .. . ........ • ... 
2. Shalo.... ... ........... . . . . . . . . . . . . . . . . . . . . . . ........ . . 
3. Llmestono, gray, ibin-bodclod, with flint ... . . . ....... . ...... .• ..... .... 
4. Shale, "slaty" in upper part . .............. • ........ .... .. . ... . ... . .. 
5. Limestone, buff .............. . .. ... .. ... .. .. .................. .... . 

Feet. 
7 to 10 

30 
a 

15 
2} 

59 
Below the Henrietta formation is the Cherokee shale, which is the 

surface formation ov.er the greater part of the county. It consists 

*Tho geology of the part of Johnson county adjacent to the Missouri Pacific Railroad, 
togeiher with a few other localities, was first described by G. C. Broadhead (Iron Oros and 
Coal Fields: Mo. Geol. Survey, pt. 2, 1873, pp. 32-36, 166-195). Coal mines were brieOy de- · 
scribed by Arthur Winslow (Prelim. rept. on coal: Mo. Geol. Survey, 1891, pp. 128-132). 
The topography of the county is shown on the Warrensburg and Harrisonville sheets o(' 
the U. S. Geo!. Survey. 
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chiefly of shale and sandstone, with a number of coal beds and several 
thin limestones, some of which thicken greatly in the southeast quarter 
of the county, as shown in the section given later for the Leeton district 
(p. 232). Owing to variations in the thickness of the shales and sand
stones and owing more especially to the uneven upper surface of the 
Mississippian upon which the Cherokee rests, the formation varies from 
220 to 350 feet in thickness. The succession of strata is shown in 
numerous detailed sections which follow. A general section applicable 
to a large district may be constructed by combining the Montserrat 
No. 1 shaft record with the general section for Bristle Ridge. 

Massive sandstones and some sandy shale belonging to the Hen
rietta, and possibly to the lower part of the Pleasanton, replace tlie 
beds of the upper Cherokee in an old cl1annel known as the ·v;rarrens
burg. 'fhe channel is one to 3 miles wide, is in places more than 90 
feet deep, and extends north and south across the entire county, through 
Fayetteville, Warrensburg, and Post Oak. It is deepest in the center 
and thinner on the borders, and contains no workable coal. 

The highest coal bed of importance is the Lexington at the top 
of the Cherokee formation. It is very persistent in occurrence, but in 
the gr.eat.er part of the region it is less than 14 inches thick and is 
available only for local fuel supplies in places where stripping is par
ticularly easy. In some districts, however, as near Ilolden and else
where, it is somewhat thicker and might become an important producer. 
Over it are 2 to 8 feet of black slaty shale on which rests a compact 
limestone cap-rock. It could be very easily mined Iongwall, mining 
conditions being much the same as in the large producing fields at 
Lexington and Higginsville. 

The next lower important coal is the Jl.fulky, 40 to 80 feet below 
the Lexington. In the Warrensburg district another coal , lies only a 

-I 
Le><;ngton bed Mulky bed Bevier bed 'T ~ bo bed Montserrat (?l bod 

Ce"tcrv,ew \V ..,,,.Or'l~bur g 

-

L,mestone 
Shale 2" 
Coa1 3" 

l
sna1e 9~ e" 

Coal 25 

Fig. 42. .Johnson County coal beds. 

C,hi1'1owee 

I Sandstone 
. 

Shale 3(,' 
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short distan<:e above the Jlulky, though it is only very locally developed. 
The l\[ulky is of good quality and is mined for local and city use near 
\Varrensburg, on Bristle ridge, and elsewhere. It is absent in the 
southeastern corner of the county, but where normally deYeloped av:er
ages about 20 inches in thickness. It also has a strong limestone cap-ro<:k 
under "·hich is black "slaty" shale; but in many places a "soapstone" 
shale wedges in between the two in places separating them by as much 
as 15 feet. In a few localities the ::\Iulky is 3G inches thick. 

About 15 to 30 feet below the Mulky horizon is the Bevier bed, 
which is characterized O\'Cr a large area by a thin layer of black lime
stone, full 01 shells, that lies directly upon it. Above the limestone are 
sandy and argillaceous shales. At Sutherland, on Bristle ridge, near 
Knobnoster, and elsewhere in the eastern part of the county, the l\Iulky 
aYerages about 2 feet in thickness, though in some places thin and in 
others reaching 30 inches or more. 

From 10 to 20 feet below the Bevier is the Tebo coal, with a lime
stone cap-rock that is also the bottom-rock 01 the Bevier. This bed is 
Yery similar to the JHulky in thickness and associations. though its 
eap-rock is thicker and more irregularly hedcle(l. It is rninecl at many 
small pits near Knobnoster. The quality of the bed is made variable 
by shale partings that appeai;. in certain localities. 

Fifty feet below the -Tuho and separated from it by shale and 
more or less massive sandstone is the Brushy Hill coal, whose thickness 
is very variable, though commonly less than 36 inches. It is seldom 

. utilized because it lies too low to outcrop, except in slllall areas. 
Between the Brushy Hill and th e -:\fontserrat coal, "·hieh lies 50 feet 

below it, are shales and t·lays intcrbcdded with three thin coal heJs, 
all of which, so far as known, are too thin to be workable. 'Phe Mont
serrat is the bed formerly extensi \'Cly mined near Montserrat, where it 
was 7 feet or less in thickness but was in part very dirty. ,v· est of 
i\f ontserrat it thins but is of good tbicknes, at least as far east as 
Knobnoster. The Chilhowee coal may be at the same horizon. 'l'hc 
Montserrat lies too low to outcrop except in a very few localities, such 
as on Clear fork near Burtville, where it contains 36 inches of coal. 
As it can be found only by drilling and as Yery little drilling has been 
done except near the railroads, it is Yery possible that important de
posits of better quality tlwn those formerly mined will yet be found at 
this horizon. 

The flint and heavy limestone beds at the base of· the coal-bearing 
formations lie 35 to 150 feet below the i\fontserrat horizon. Pew drill
ings have penetrated to this base, so that little is known of their eoa l 
reserves. In prospecting, it should be remembered that all Mal beds 
below the Tebo are very Yariahlc in thickness and inegular in distribu
tion, although in certain basins thicker tlian any of the higher coals. 
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~'he failure to find workable lower coals at one locality is not, therefore, 
a certain indication that adjacent areas are barren. Deposits like the 
Bowen trough, on the line between Johnson and Henry counties, indi
eate the desirability of thoroughly prospecting so promising a region as 
this. 

'l'hough, when broadly considered, the strata lie almost horiion
tal in Johnson county, a comparatively few minor sh11rp dips cause 
changes in level of 100 feet or less within short <listances. These dis
turbances arc connected with anticlines (arches) and closely associated 
synclines (troughs) apparently trending northwest-southeast. One of 
the most notable of the former is at lVIontserrat (p. 226). At the rail
road bridge over Clear fork the 1\Iontscrrat coal is nearly 100 ·feet 
higher than it is only one-half mile south. Up Clear fork from the lat
ter point, the strata gradually rise to the axis of another anticline that 
lies along a line from Burtville to a point a few miles north of Windsor. 
Southwest of the last-named anticline, at Sutherland, is a syncline in 
which strata are relatively depressed. 

On the basis of 1800 tons per acre-foot the total coal reserve m 
heds more than 14 inches in thickness may be roughly estimated as 
follows: 

TOTAL ORIGINAL TONNAGE OF JOHNSON COUNTY. 
Beds. 

Lexington . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . .. ... .. . ... . .... . . 
]Vfulky ...... .. . .. .. .. . ..• . .. .. .. .. . .. .. . .. ... .. . ... . .. ,, . · ,, , · ,, · 
Bevier....... . . ... . .. . ... .. .. . ... . ... .. .. . ... .. .. . . . 
Tebo....... .. ... . .. .. . . ...... .. .. . ... . ... . . 
Brushy :Hill, :-1ontserrat and othor lower coals .. .. .. . ... . ... .. .. .. .. . 

DETAff,ED MEN1'10N. 

Tons. · 
337,500,000 
600,000,000 
640,000,000 
960,000,()00 

2,922,500,000 

5 .460, 000, 000 

Dnnksbitrg.-About 1% miles south of Blackwater river and cne 
mile west of the Pettis county line near Dunksburg a stripping on the 
land of E. C. Strickland and a drift on that of G. W. Strickland are 
operated in a small way for local trade. The bed mined is non
persistent, hard, and clean, and contains only a moderate amount of 
sulphur in the form of thin vertical pyrite veins associated with much 
white gypsum scale. Jt is 24 to 27 inches thick, with an additional 6 
inches of dirty coal at the bottom. 'l'he underclay is dark and very 
hard. Lying on the coal is 18 inches of dark clay-ironstone, above which 
are 2 feet of black laminated shale, overlain by 20 feet of sandy drab 
shale, containing limestone concretions and beds and lenses of sand
stone. Massive sandstone at least 8 feet thick appears in the hills 
about 20 feet above the coal. 

'l'hrcc miles southwest of the above the Lexington ::aria], only 8 
inches thick, outcrops about 40 feet below the top of an ]oivv mound 
(N. W. 1,4 Sec. 15 and N. E. 1/.i. Sec. 16, T. 47 N., R. 24 W.). ~ One mUeri 
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farther west (N. W. 'l4 N. W. 1,1.1 Sec. 17) a small stripping shows the 
following section: 

Feet. Inches. 
1. Limestone, with 6 inches shale in center .... . .. . ... . . . . ... . 2 2 
2. Shale, drnb, soft. . . . . . . . . . . . . . . . . . .. . .. .. ...... .. .. . . 1 
3. Shale, b lacl<, "slaty" .... .•.. .. .. . .. .. ..... .. .... . . .. . . • ..... .. . . 2 9 
4. COAL (Mullcy). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . l 2 

The JI.Iulky is poorly exposed on the Blackwater-·walnut divide for 
a considerable distance, and a lower coal was utilized years ago at a few 
points in the valleys. 

Fayetteville.-The v\Tarrcnsburg sandstone channel, one to three 
miles in width, extends north and south on the east side of Fayette
ville, cutting out at least the higher coal beds. East of the channel 
the horizons of the principal coals outcrop. The Lexington is too thin 
to be workable, and the l\lulky is variable and not of very much im
portance. Lower beds arc shown in the following section, measured 
on and near the road on the west line of Sec. 14, T. 47. N., R. 25 W.: 

t. Sandstone and sandy shale. . . . . . . . . . . . . . . . . ... ... .. . . . 
2. Sha.le, drab M top, slate-blue at base . ....... ........ . .•. .. . ..... 
3. COAL....... . ..... . .. . .. .. . ... . .. ..•.. ... .... .. .. . 
4. Shale, dark drab. . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . 
5. L imestone, nodular. more than. . . . .. . .. . . ... .. .. ... .... . ... . 
6. Shale. clra,b.. . . . . . . . .. . .. .. . ... . .... . . . ..... .. ... . 
7. L imestone, dark blue. in one Ja,yer . . . . .. . .. . . .. .. .. . 
8. Sha,le, light. . . . . . . .. . .. ... . .. . ... . . . 
9. L imestone, ln two layers. . . . . . .. .. .. . ... . ... ... . , .... . .. . 

10. Shale, light above, da,rk below .. .. .. . . .. . . . . 
11. COAL... .. .. . . . . . . .. .. . ... . .. . 
12. Concealed . ... .. . .. . 
13. 
14. 
15. 
16. 

Sha.lo, light drab.. .. . . .... . . .. .. .. ... .. ... . ... . 
Shale, black, ' 'slaty," with five rows of fcrruginous concr etions .. . . .• 
COAL . .. . ... . .. . . . ... . ... . ..... . .. .. .. .. . . ....... . . . .. . . 
Impure coal and shale ..... .. . . .. .... . . . . ... . . 

17. Clay. ..... . ... . . . .. .. , .. , . . . · · · · · · · · · · · · · · · · · · · · · 
18. Limeswne, nodu1a.r, more than. .. . . .. .. . .. . . .•.... . .. .. . . 

To Bla.ckjack Creek. . . . . . . . . . . . . . . . . ... . .. . . .. . 

Feet. Inches. 
7 
7 
1 
1 

6 
l 

8 
9 
8 

2 
9 

21 
8 
6 6 
l 10 

6 
2 9 

9 
10 

I t is reported that in sinking the piers of the wagon bridge 3 feet 
of coal a few feet below the base of the above section was struck. Four 
miles southeast of Fayetteville and along Blackjack creek the l',![ulky 
and its typical cap-rock may be seen on the low divides. Two lower 
coals arc reported in wells. At one stripping (S. E . 14 N. E. 1,4 Sec. 31, 
T. 47 N., R. 25 W.) the JI.Iulky is 22 inches thick; at another (N. E. 1,4 
S. E. 14 Sec. 30) the following section is exposed: 

Feet. Inches. 
1. Limestone . . . . . . . . . . . . . . . . . . . . . . . ... . .. .. .. . l 
2. Clay, with 3 inches limestone in upper half ... ... . . .. .. .. . . . . . . .. . . . 1 9 
3. Shale. black and "slaty" at base... .. .. .. . . . . . .. ..... . . 5 
4. COAL (:VIulky).. . . . . ....... . . . . 1 6 

According to the record of a well (S. E . "Y.i, N. W. 1/i Sec. 32) 
drilled east of the site of the above section the next lower coal bed 
lies about 80 feet below the l\folky and is 18 inches thick. Its roof, 
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which consists of 6 feet of black "slaty" shale overlain with 3¥2 feet 
of a blue limestone that weathers yellow, indicates that it is the Tebo. 

On the west side of the Warrensburg channel, near Fayetteville, the 
Henrietta formation outcrops everywhere except in the deeper vall eys, 
and the chief coal horizons arc under cover. A well dug and drilled 
on a high ridge southwest of the village gives a section of part of the 
Coal Measures of the region. In it no coal was found at the Lexington 
or Mulky horizons, and it was not sunk sufficiently deep to reach the 
horizons of thicker coal in the lower part of the Cherokee. 

WELL THREE ~ULES SOU'.l'HWEST OF FAYETTEVILLE (S. W. l: S. E. t 
SEO. 20, T. 47 N. , R. 26 W.). 

Thickness. Depth. 
Feet. Feet. 

Soil and clay . . . . . . .. ... ...... . . . .... ... . . ... . . . 
L imestone, white . . .. .. .. .... .. ... . .. ... .. . .. .. .. .. . . . 

1,2 12 
13 25 

Shale, hard. . . . . . . . . . . ...... . .. . .. .. .. .. . . 12 37 
Limestone, white . .. .. .... . . ... . .. . .. . . ........ . . . . . ... . 2 39 
Shale, black, "slaty" (horizon of Lexington con,) ...... . . 6 45 
Sha.le, very calcMeous in lower half ........ . 10 55 
Limestone . .. . ......... . . . .. . ... . ... . . . . .. ... . .. . . 2 57 
Shale, blue, "slaty". . . ... . .. .. . .. .. .. . . . 4 61 
Sandstone, hard. . . . . . . . . . . . . . . .. . .. . . .. . . .. . .. .. .. . ... . . 3 64 
St.ale, [ray, with thin layers of limestone .. .. . ... . .. . . 80 144 
COAL (Bevier ) .. . .. . 1 145 
L imestone, whito .... . . . .. ... .. ..... . . . 2 147 
Shale, calcareous . . . . . . . . . . . . . .. . 4 151 
Limestone, black, fossiliferous . ... . . . . . . . . .. .. .. . .. . 2 153 
Shale, black, "slMy". . . ...... .. . . . 4 157 
COAL (Tebo) .. .. .. ...... . . .. . . .. . . ... .. .. . ... .. . .. . q 158! 
Olay .. . . . ........ .. . .... ... . . ..... . . . . . 10 168! 

Five miles northwest of Fayetteville (S. W. l4 N. W. l4 Sec. 6, 
'f. 47 N., R. 26 W.) the Lexington coal is mined by Henry Thorp in a 
small drift on land of IIemy Jackson. 'l'he bed, which is ] 2 to 14 
inches thick, underlies 3 feet of shale, black and "slaty" at base, that 
is overlain by 5 feet of limestone. Under it are 2 to 3 feet of clay 
lying on a 3-foot limestone. 

Col1imbiis._:.1'hough strata as low as the 1\Iulky bed outcrop in the 
main valleys of the northwest corner of Johnson county, most of 
the surface rocks belong to the Henrietta and higher formations. No 
coal of importance outcrops in the r egion. 'l'he Lexington is irregular 
in thickness and is commonly very thin. An 18-inch bed of low grade 
coal (Mulberry 1), evidently in the lower part of the Pleasanton, has 
l.,een stripped in Secs. 14, 15· and 25 of 'I'. 47 N., R 28 W. It has a 
Rhale ("soapstone") roof and overlies limestone. Similar deposits 
probably exist at other points. 

Holcle1i.- Except in Blackwater valley the outcropping rocks near 
Holden are higher than the Lexington horizon and, aside from very 
thin seams in the Pleasanton formation near the city, are not known 
to contain coal. According to a poor drill record, the base of the Coal 
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Measures lies at a depth of 500 feet. On Blackwater river and its 
branches, a few miles northeast of Holden, the Lexington bed outcrops 
high above the river for several miles down stream. Between the coal, 
which is 6 to 18 inches thick, and its limestone cap-rock is 5 to 9 feet 
of shale that is in greater part bla.ck and slaty. Broadheadt cites the 
following rather unusual occurrence of a coal that may be the Lexington 
on the south side of Blackwater river in 1'. 46 N., near the line between 
Rs. 27 and 28 W . : 

l. IAmestono ....... . 
2. Shale, b ituminous ... . 
3. COAL, cannel. .. .. ... . 
4. COAL, bituminous . . 
5. Calcareo-pyritifcrous hed . .. . ... . ..... .. .. . .. .. . . .. . ... . . .. . ... . . . 
6. COAL, bituminous . . .. . . 

Feet. Inches. 
3 
8 
1 6 

6 

6 

At the small mines of Chas. l\lanford and R. Brownleigh in Sec. 
27, T. 46 N., R. 27 W., the same bed is 16 to 18 inches thick. The 
Thompson drift and slope (N. W. % Sec. 28) and the Deal mine (N. E. 
% S. E. % Sec. 36, T. 46 N., R. 28 W.) also work the same bed. The 
section at the l\Ianford drift (S. E. % S. W. % Sec. 27 N.) is as· 
follows: 

Fret. Inches. 
t. Limes~one, w<nithcrs buff . .. . ... .. . .. ....... . 2 
2. Shale, light at ~OJ), black and "slaty" in groatcr part and wi~h large con-

c1·etions. . .. ...... . .. .. . . . . . . . . . . . . . ... .. . . . 7 
3. Clay. black, very hard .. ... . ... .. . . . .... . 
4. COAL .. .. ... j\,\~4-:'( .. . .. . 

l 8 
1 6 

At the Cunningham drift (N. E. l,4 S. W. 1/-! Sec. 15, T. 46 N., 
R. 27 W.) the ,Lexington ( 1) coal is 14 to 16 inches and has over it 
auout the same strata as at the Manford drift. 

Much lower in ti1e bank of Blackwater river, at the wagon bridge 
(N. E . % N. E . 14 Sec. 15), the Bevier coal is well exposed, though 
only 12 inches thick. Certain associations, which enable the prospector 
to recognize this becl, are "·ell shown at the outcrop, whose section is 
as follows: 

Feet. bll'llfS. 
l. Shale, light, sandy in upper part. . . . ...... . ... . . 24 
2. Shale, blacl<, "siaty." with very thin concretionary .layers of reddish 

Jimostono. . . . . . . . .. .. .. . ... . 6 l 
3. Limestone, black, w ith many shells . . .. . ... .. . . 7 
4. COAL. (Bevier) , dirt,y at top . . ... .. .. .. . .. .. .. .. . . . . 1 
5. C lay, dark..... . . . . .. ..... .... . . l 6 
6. L imestone, rough on top .. l 2 

vVarrensburg.-Extemling north and south through Warrensburg 
is the 'Warrensburg channel, filled with massive sandstone that is ex
tensively quarriedt north of the city. The width of the channel is one 

fMo. Geo!. Survey, Rept. for 1872, pt. 2, p. HlO. 
tBuehler, H. A., 'l'he quarrying industry of ;\,fissouri: Mo. Bureau Geo!. and Mines. 

Vol. II, second sorles, 1904. pp. 272-277. 
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to 2 miles and its boundaries at Warrensburg correspond approximately 
with the east and west limits of the city. At the quarries drillings 
show 75 feet of sandstone overlying 100 feet of dark sandy shale. Three 
hundred yards east of the \Yarrcnsuurg railroad station the channel 
contains at least 87 feet of sandstone. lt is evident that only the lowest 
e;oa l beds can be present under the main part of the channel, though 
at its outer edges it is much thinner and higher beds underlie it. Thus 
a drilling made on the ridge 300 yards south of the Normal Scl1ool 
(N. W. 14 Sec. 25), showed in descending order 78 feet of channel 
sandstone "·ith a tliin conglomerate at the base, 42 feet of shale, and 
18 inches of coal. Ju an old shaft one mile east of town, near the edge 
of the channel, the conglomerate was found at 63 feet, one foot of coal 
at 65 feet, 2 feet at 78 feet, and 14 inches at 127 feet; the lowest coal 
had the characteristics of the llfontserrat hed and shows that the latter 
thins to the west. One mile southeast of Warrensburg ( S. E. 14 S. E. 
14 Sec. 30, 'l'. 46 N., R. 25 W.), beyond the edge of the channel, there is 
one foot of coal at a depth of 40 feet, 2 feet at 53 feet, 6 inches at 57V2 

rect, and no more to at least 86 feet. Although the lowest part of the 
Coal :Measures was not explored in these borings, there appears to be 
little probability that YCry thick coal occurs in tl1e vicinity. 

'l'he l\Iulky coal outcrops on both sides of the channel near the 
<-ity and is mined at seYcral places. Along Potts branch it was formerly 
mined in many drifts, and was 18 to 26 inches thick. One mile north
east of the city (N. E. % K B. 1/1 Sec. 24), a slope formerly reached 
it at a depth of 20 feet. 'l'he bed was 22 inches thick a,nd the coal of fair 
c1uality; above it was 5 feet of shale, black and "slaty" at top and 
blue and heaYy at base, underlying a 15-inch cap-rock of hlocky lime
stone. The same coal lws been mined in drifts to the south. At a ford 
over Blackwater creek (S. W. l/i. Sec. 7, T. 46 N., R. 25 W.), the 
horizon of either the l\Iulky or the Tebo lies just below ,rater level and 
22 inches of coal was found in a shallow shaft in the vicinity. Near the 
l1illtops and east of the ford, the Lexington coal, 14 inches thick and at 
least 65 feet above the roal last mentioned, is stripped at a number of 
places. Abow the coal is black "slaty" shale capped with 7 feet of 
limestone, containing a very thin shale parting. On land of Geo. 
Burkhart two shafts (Geo. Burkhart, K \Y. 1/1 S. E. lli_ Sec. 19, 35 feet 
deep, and i\T. R l\Tiley, S. W. 14 N. E. Vt Sec. J 9, 20 feet deep), arc now 
hoisting by horse power one mile cast of Warrensburg. :i\Iiners in this 
Yicinity recognize two coal beds called the "slate Yein" and the lower 
"soapstone vein" (J\I11lky), the latter being the one mined at the shafts. 
Following is the record at one of the Burkhart shafts: 
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1. Timbered. . . . . . . . . . . . . . . . . . . . . . . . . . . · · · · · · · · · · · · · · · · · · · · 
2. COAL .................... . .......... . .......... . 
3. Clay.......... . . .. . ............... . ... . ............ . 
4. Limestone, in two layers ................ . .. .. . . . ................ . 
5. Shale, black ..... .. .. .. ..... . .... . ..... .... ... . ........... . 
6. L imestone, concreiionary.. . . . . . . . ... ..... . . ..... ...... ...... . . 
7. Sha.)e, blue.... . .. . ........... . ............ . . 
8. COAL (Mulky) , hard, good qualiw . .. ... . ... ... . . 
9. Clay, hard. . . . . . . . . ................. . 

Feet. Inches. 
3 
1 
1 
2 
2 8 

9 
10 S 

1 10 
5 

In the upper part of the other Burkhart shaft there are 20 feet of 
white sandstone, probably in the eastern .edge 0£ the ,Varrensburg 
channel. Until recently the ;r. Sullivan slope mined 18 inches of coal 
with a "soapstone" roof (N. W. 14 S. W. 1,4 Sec. 18, 'l'. 46 N., R. 25 
W.). None of these mines produce much coal, though there is a con
siderable demand for fuel in the neighboring city. 

Coal also outcrops on the west side of the ViTarrensburg sandstone 
channel. Northwest of the city 18 to 24 inches has been mined in small 
drifts and shafts ( Secs. 11 and 23, 'l'. 46 N., R. 26 W.). What appears 
to be the :Mulky, 20 inches thick, is still mined at the Post Oak mine on 
land of J. \V. Flanders, northwest of the cemetery and at the edge of 
tl1e ·warrensburg channel. In a well farther northwest (S. E. 1,4 S. -.W. 
Jfj, Sec. 17), 16 inches of coal was found at 44 feet and 20 inches at 66 
feet, other strata to a total depth of 109 feet being only shale and clay. 
Considerable coal has been mined in a small way near the southwest 
corner of Warrensburg from a bed that outcrops low in the valley and 
i5 probably the l\fulky. The Pritchard and Witt drift on land of W. 
Harrison (N. W. % S. E. 14 Sec. 27 ), and the Chas. Carter drift (S. W. 
14 S. Vol. 1,4 Sec. 26), were found in operation. Outcrop measurements 
in the vicinity show: 

1. Shale, witb. brown ferrug inous concretions . . ... . ....... . , . ..... . .. . 
2. COAL..... . . . . . . . . . . . . . . . . ... . ...... . 
3. L imostone. gray, concretiooary. . . . . . . . . . . . ............. . 
4. Concealed . . . .. . ............... . ... . . 
5. Limestone, drab. weathers buff, wlth one ('oot shale parting near bi~se. 
6. Shale, dark at base, soft . ... . . .............. . 
7. Shale, black, "slaty". . . . . . . . . . . . . . . . . . . . . . . . . . . ... ... .. . 
8. Shale, drab ("soo.vstone"), absent o.t Harrison clrift ... . ............ . 
9. COAL (Mulky?), mined . . . . .... . ... . 

10. Clay.... . .. . ..................................... . 
11. Limestone, very lrnrd ................ . 

Feet. Inches. 
10 

2 
5 

8 

2 4 
1 7 
l 2 
4 4 

. .. . 14-20 
2 2 

8 

A lower coal has been mined in tl1e neighborhood and more than 
one lower bed is reported in places, Yeports being somewhat conflicting. 
):fr. Carter gives the following section as that of a drilling at his mine : 

l. Llmeswne (No. 11 of last section) ........ . ..... .. ... ............. . 
2. Shale . ...................... . .......... . .. , . 
3. COAL (Bevier?) . . . . . . . . . . . ...... . .. .... ... .... . 
4. Shale . ... . . . . . . . . . . . . . . . . ...... .•. ... .. . 
5. Rock (limestone?). . . . . . . . . . .............. . 
6. Shale, "slaty". . . . . . . . . . . . . . . . . . . . . .. . 
7. Rock, very hard (limestone?) ................... ...... . .•......... 
8. Interval. . . . . . . . . . . . . . . . . . . . . . . . . . . .................. .. . . . . 
9 . COAL (Tebo?) ......... .. ...... .... ... .... ........... . ........ . 

Feet. Inches. 

27 

10 
l 
3 
2 

16 
2 

2 

6 

3 
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The Lexington coal bed 
outcrops on the higher 
lands near Centerview and 
along the upper courses 
of Post Oak creek. A.1-
though very thin in n1ost 
places, in others it is 
apparently as thick as 
in the Lafayette county 
fields where it is mined 
so extensively. Broadhead 
cites an occurrence 4 miles 
southwest of Warrensburg 
(Sec. 9, T. 45 N., R. 26 
W.), where it is 23 inches 
thick, the upper five inches . 
being 1a "slaty" cannel 
and the remainder bi
tuminous coal of good 
quality. A.hove the cannel 
is 8 inches of bituminous 
shale below 56 inches 
of limestone that would 
make an excellent roof. 

Montserrat.-In the early 
clays of coal mining in Mis
souri a number of fairly 
large shipping mines were 
operated along the rail
road near Montserrat, the 
best known being May No. 
5, one mile west, and 
Montserrat No. 1, one-half 
mile east of town. Other 
shafts were worked near 
Clear fork, up which a 
short spur was constructed 
from the main line. The 
coal mined was 4 to 7 feet 
in thickness, the lower 30 
inches being a good steam 
coal, but the upper por
tion being so dirty that 
much of it :was discarded, 
only to cause additional 
trouble by its tendency to 
take fire in the gob. The 
amount of "sulphur" and 
other impurities . in the 
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bed and the lack of good markets caused the abandonment of this field. 
'l'he relations of the thick coal to other beds is shown in the following 
record: 

SHAFT AND DRILLING AT MONTSERRA't NO. 1. 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

Shale, and surface material. . . . . . . . . . ... . ..... . 
COAL (Tebo) . . .. . .. .. ....... ....... . .... .... .• . . . .. 

20 20 ,. 6 22 6 
Shale ..... . ... . ......... . ... . ... . .. ... .. ...... . .... . 17 6 40 
Sandstone.......... . . . . . ... . .. . ... . 11 51 
Shitlo, black, noi quite "slaty" .... ... ..... . . .. ... .. .. . 15 66 
COAi, (Brushy Hill) ......... . .. .. . ... .. ..... .. . . . .. . 1 3 67 3 
Clay........ ... . .. .... . . . ..... . .. . . ... . . .. . . 5 72 3 
Shale .. ....... .. . ........ . .•. . ... .... .... . , ......•. . 8 80 3 
COAL .. . . . ..... ... . .............................. . . 8 80 11 
Clay ......... .. .... . ... . 4 84 11 
Shale ......... ... .. . . ... .... .•... . ...... .. .. .. . . .... 12 96 11 
OOAL . . . . ...... ............. .... .. ... ............. . 1 97 11 
Clay.. . . ........... . . .. . ....... . ... .. . 6 103 11 
Shale .. . . ...... .• ...... . ................. .. ... ...... 9 112 11 
COAL......... .. .. . .. .. .. . . . .. . ... . ... . ... . ... . . 4 113 3 
Clay............. . . ... . ........... . 4 117 3 
Shale, blaclc, "slaty," present in places ... .... .... . .... . 117 3 
COAL (Montserrat) . .. . . ... . ... . .. .. .. .. ...... ..... . . 5 122 3 
Clay, sandy. .... . . ... . .. . . ... . . .. . . ... .. ..... . 10 132 3 
Shale, sandy ... . ............... ..... .... . ....... . .. . 10 142 3 
Shale, black ... . ......... . ... .. ... ... . . .. . . ......•. .. 15 157 3 
Sandstone, hard. thln-bedcled ... . .. . . .. ............ . . . 20 177 3 
".F'lltHs" (base of Coat Measures) . . ... ...... .. ...... • . . 20 197 3 
Limestone (Mississippian) ....... . .. . .. . ... . ... .. .. .. . 

'l'he three thin coals above the Montserrat are unimportant but are 
fairly persistent. The Brushy Hill bed is rather variable; in a rail
road cut one mile cast of Montserrat it is only one foot thick, but it is 
probable that it is the same bed that is 32 inches thick in a small drift 
up a little draw near the railroad bridge over Clear fork (N. E. V,i, N. 
E. 111, Sec. 19, T. 46 N., R. 24 V-.,T.); dips are so variable and irregula1· 
as to be very confusing. On the ~vest sjde of Mine No. 1 a strong 
easterly dip indicates that the depth of the Montserrat bed below the 
railroad depot is about J 60 feet. A drill hole 325 feet deep one-eighth 
mile west of the depot, however, failed to strike any coal below the 
Tebo, which lay at a depth of 40 feet. That the barren strip is not 
wid0 is shown by the occurrenc.c of coal at May No. 5. 

On the sharp topographic feature known as Bristle ridge, which ex
tends from Montserrat south.for 5 or 6 miles, coal beds higlrnr than those 
in the Montserrat shaft are exposed and are stripped at many places. 
Near Bristle Ridge postoffice a number of small drifts in the :rviulky bed 
are operated for the greater part of the year and the product is hauled 
across country to vVarrcnsburg. The ridge owes its existence to the 
heavy limestone cap-rocks of the Lexington coal that form its present 
summit. Beds as low as the Brushy Hill coal outcrop along the deeper 
streams. A generalized section of the rocks on the ridge and in neigh
boring territory follows: 
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DRISTLE RIDGE GENERAT, SECTION. 
Feet. Inches. 

1. Shale and thin beds of limesione, alt-ernating ............... . 20 
2. Limestone, weathers yellowish-buff . . 2 
3. $bale, son aud clayey at top, bhtck and "slaty" at bottom .. . 3 
4. COAL (Lexington). . . . . . . . . . . ............ . 8 to 10 
5. Olay, with nodular limestone at base .. ...... . 3 8 
6. Shale, yellow . . . . . . . .................... ... .... . . . 10 
7. lnten•al, chiefly shale, very variable, average. 20 
8. Limestone, dark g1·ay, compact, breaks in blocks .......... . . 2 6 
9. Shale, in part "sJa.ty". . . . . . . . . . ....... . 4 to 12 

10. COAL (Mulky). excellent quality. . . . ......... .. . . . . . 15 t,O 36 
11. Interval, chiefly shale .... . . .......... .. . ... ...... .. . 10 
J2. Shale, with a few thin limestone ban<ls at top ... . .. .. ... . 16 
13. Shale, black, "staty," with small nodules . . ......... . . ... . . . 5 
14. Limestone, bluish-blacl,, full of shells ...................... . 0 to 1 6 
15. COAL (Bevier) . .......... . . 18 to· 30 
16. Olay, white ........ .. ............. ......... . ....... . .... . 4 to 5 
17. Limestone, irregularly bedded ......... ... . . ... .. .. . .. .. .. . 3 
18. Shale..................... . ..... . . .. . ! to 4 
10. COAL (Tebo), wi~h shale partings in places ..... . 8 to 30 

North of Montserrat, in and near the valley of Clear fork, are 
several poor outcrops of the coal beds lying between the Mulky and the 
Montserrat coals. Little besides shale and sandstone are associated 
with the coal and exact correlations are impossible. Two miles north 
of the town (S. E. 1;.1 N. E. Yi, Sec. 1, 'l'. 46 N., R. 25 W. ), the following 
section is exposed in the road and in old strippings : 

Feet. Inches. 
1. Sandy shale and sandstone . ...............................•...... 10 
2. Sandstone, brown, at least ........ . . .. .. .. ...... .. . .. ........... . 2 
3. Shaie, drab . .... 6 
4. Limestone, impure, with shells ...................... . . .. . .. .•. .... 4 
5. Shale, drab ............... . .. .. ... . .. .. . .. .. . ............ . 6 
6. COAL, not fully exposed . . . . . ........ . 6 
7. Shale, blue and yellow, three coal streal<s near base ........... . . .... . 20 
8. COAL, good except upper G inches ............................... . 2 8 

Northwest of the above section (middle north line Sec. 1 and S. W. 
~ Sec. 25), the upper coal (No. 6) is about 18 inches thick. A drilling 
uear one of the exposures (S. E. % S. W . J/i. Sec. 36, T. 47 N., R. 25 
W .) struck at 96 feet a bed resembling the )Iontserrat, but only 15 
inches thick. By the iron bridge over Clear fork (S. W. 14 N. E. 1,4 

Sec. 31, T. 47 N., R. 24 v\T.) is the following excellent exposure of the 
bed: 

Feet. I11ches. 
1. Sandsione, in part massive, in part thin-bedded. . . . . ............. . 12 
2. Concealed.......... . . . ... . ...... . 16 
3. Sandstone and sandy shale. . .. . ..... ....... . .... ...... •. .. . .. 6 
4. Sandstone, reddish-brown, massive ....... .. .. .. ............... . 3 
5. Shale, vory coaly. . . . . . . . .. . ... . .... .. ........... . 

O. {~~;~~· dirty, 2i lnc~;esl . . ......... . .......... .. .. .. .. ....... .. ·.· 
COAL, fair, 12 " J 

10 

2 11 

7. Shale, coaly . . . . . .. ........................•.......•.... 
8. Shale, drab, bottom lies 10 feet above Clear Fork .... .......... .. .. . 

3 
6 

One mile south, near the edge of Clear fork, the coal of the last 
section is 35 inches thick. In a well on higher ground to the north 
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(N. E. l,4 N. E. 14 Sec. 30, T. 47 N ., R. 24 W.), the first coal encount
ered was 20 inches at a depth of 91 feet. One mile southeast of the 
well (middle east line, Sec. 29), on a tributary of Walnut creek, the 
Bevier coal has been mined; it is 24 to 30 inches thick, is overlain with 
calcareous coaly shale, and is underlain with 30 inches of clay that 
rests on 2 feet of rough-bedded limestone. 

Knobnoster.-'rhc limestones lying just above the Lexington coal 
form the top of the high knob from which Knobnoster takes its name, 
their base being about llO feet above the Bevier coal bed. Both the 
Bevier and Tebo coals outcrop well up on the sides of the valleys sur
rounding the town and arc stripped in several localities. The char
acteristics of these beds are well shown in the following section from 
a place one mile northwest of Knobnoster (N. E. Vi. Sec. 17) where 
there ar.e several large strippings : 

Feet. Inches. 
1. Shale, light at top, dark at bottom, with reddish concretions. 3 
2. Limestone, dark blue, with shehs . . . . . ...... . . . 0 to 2 
3. COAL (Bevier). . . . . . . . . . . . . . . . . . . . ...... .. . . 18 to 24 
4. Concealed. . . . . . . . . . . . . . . . . . . . . . . .. .. . ... . ... . . 8 
6. Limestone, light blue, irregularly bedded, rough on top . 2 6 
6. Shale....... . .. .. ................. . . ....... . . 2 
7. COAL. . .................. . .. . .......... .. . .. . . .. . 3 
8. Shale, drab , with streaks of coal . 6 
9. Shale, black ....... . ..... . . ... . .. . .. . . . ..... .. .. . ... . :{ 8 

10. COAL (Tebo) . . . . . . . . . . . . . . . . .. ..... . . . . . .. 20 to 30 

In the bank of Clear fork near the above section ( S. W. 14 Sec. 8), 
12 feet of shale below 4 feet of sandstone rests on the Brushy Hill coal, 
here only one foot thick. One mile east (N. W. ¥.! S. E. ¥.! Sec. 9), the 
Bevier is reported 22 inches thick at some old strippings and the 'rebo 
is burned to a red ash along its outcrop. 'rhe Bevier and Tebo beds 
appear at intervals for many miles up and down the valley of ·walnut 
creek. Near the Missouri Pacific bridge, 3 feet of coal is stripped in 
two places, and one mile farther up the valley (N. E . 1,4 N. E . 1,4 Sec. 
24, 'r. 46 N., R. 24 W .), the Bevier is one foot thick and the Tebo 30 
to 36 inches. A slight dip to the north causes these beds to outcrop for 
a mile or more farther south. Less than a mile southeast of Knob
nostcr, the Bevier is 20 inches and the Tebo 15 inches thick. A well 
dug just east of Knobnostcr shows the following section of these two 
beds and of the next lower one : 

DUDLEY DUG WF.LL (NORTH LINE N. W. t N . E. t SEC. 22, 
'1'. 46 N., R 24 W.). 

'l'hickncss. 
Feet. 

Soll and shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Clay..... . ....... .. . . ... .. . .. ... . .. .. . . . . . . . . . . . . . . . . . . 20 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 
Shale, "slaty". . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . 3 l 
COAL (Bevier) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . l 
Clay............ . . . .. . ...... ... . . .. ... .. ... .. .. . . . . . . . . . . . . 3l 

Depth. 
Feet. 

6 
26 
38 
4 1! 
42! 
46 
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Fig. l. Strip pit one mile northwest of Sutherland, )fo. 

l<'ig. 2. Coal In J. K. Boyd & Son's c lay pit, K.nobnoster, Mo. 
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DUDLEY DUG WELL (NORTH LINE N. W. i N. E. i SEC. 22. 
T. 46 N .• R. 24 W.)-Contlnued. 

Thickness. Depth• 
Feet. Feet. 

Limestone, very hard .. . ......... . ... . 4 50 
Clay................... ... . . . ... . ....... . . ............ . . () 59 
COAL (Tebo) ............ .................................. .. . . 2 61 
Shale .................. . .. .. . . 3 64 
Sandstone. . . . . . . . . . . . . . . . . ...... . ... . .. .. ..... .. ...... .. .. . 7 71 
Shale, "slaty" at top, soft at bottom. . . . . .. . . . . 5 76 
Sandstone..... . .. ..... . 4 80 
Shale, "slaty".. . . . . . . . . .... ... . .. . .. . ... .. .. . .. .. .. .. .. .. . . . 7 87 
",Vh.ite rock". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. . 7 04 
Siaty shale and rock, mixed. . . . .. ..... . 13 1(7 
Shale, black. "slaty" .... ................. . .. . .................. . 4 111 
COAL (Brushy HiJl) ..... ........... . .. . .. .... . ... ... .. . ... . 2! 113! 
Shale. black, "slaty". . . . ... . ... .. . 12 125i 
Gray rock ..................... .. . .. ... . ..... .. . .. ... .. ..... .. . 3 128! 
Flint (base of Coal :Measures'/)... .. ....... . . . . . . . . . ........... . 

One mile southwest of Knobnoster (N. W. 1/1 N. W. % Sec. 28), 
a lower coal 42 to 48 inches thick was formerly mined by Boyd & Co. 
at a depth of 67 feet. It underlay a blue shale, only the lower foot 
o-E "·hich was soft, and overlay "slaty" shale and "rock." It contained 
rather large amounts of sulphur in balls, plates, and grains of iron 
pyrites and a number of bony lenses irregularly placed. 'l'he coal was 
the l\Iontserrat bed, but without the troublesome dirty top coal found in 
the mines on the other side of Clear fork. A drilling here failed to :find 
any coal below the 1\Iontserrat, hut 13 feet above it, is 10 inches, 20 
feet above it, 14 inches, and 36 feet above it, 18 inches of coal. 

Just west of Knobnoster, near tlie railroad (N. E. 1/1 N. W. lj1 
Sec. 21), two thin coal beds, evidently lying only a short distance above 
the l\Iontserrat coal, arc interbcdded with clays and shales in the Boyd 
shale pit. Across the road to the southwest 4 feet of coal is reported 
at the l\fontserrat horizon with only 35 feet of clay between it and the 
1\Iississippian. At one end the rocks exposed dip strongly 30° N. 
Near this place the Boyd Brick Co. obtains fuel for its brick plant and 
for a small local trade from a bed 42 inches thick with a shale roof and 
hard clay floor; the upper 6 inches of coal is separated from the lo,ver 
portion by one foot of gray shale bearing particles of pyrite and thin 
streaks of coal. The product is hoisted 32 feet by steam power. 

Feet. Inches. 
12 Shale, black. 

1 to 2 Shale, soft. 

45 Coal. 

Roel<, no clay. 

FIG. 4'1. The Montserrat coal bed 
at form e r Boyd shll,ft. 
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On the east bank 0£ Clear fork, southwest of Knobnoster (S. W. 14 
N. W. 114 Sec. 20, T. 46 N., R. 24 \V.), there is an unmistakable exposure 
0£ the Tebo coal and rocks associated with it. 'l'his is very surprising, 
as rocks stratigraphically nearly 100 feet higher are exposed at the same 
level on the opposite side 0£ the creek, less than half a mile northwest. 
Evidently there is in this vicinity a sharp fold or fa.ult, probably trend
ing northwest-southeast and associated with the heavy grades encount
ered in the old shipping mines east of "Montserrat. At and south of 
this cut-bank exposure the thick coal of the l\Iontserrat horizon lies, 
therefore, at a much greater depth below the creek than it does near the 
railroad. Up Clear fork £or several miles from this locality, the strata 
gradually rise slightly more than does the stream, so tha.t exposures in 
the cut-banks show the lowest rocks farther south. A combined section 
0£ these exposures from the outcrop mentioned in Sec. 20 to that in 
the S. E . 14 Sec. 31, T. 46 N., R. 24 W., is as follows: 

1. Limestone, slat.e-bh1c, rough on upper surface, ir regularly bedded . 
2. Shale, in pa,·t "slaty". . . . . . . . . . . . . .. .... .. ..... . 
3. COAL.. . ... ... .. . ... .. ...... . ........ . 
4. Clay and dark gray shale. . . . . . . . ..... . . 
5. COAL (Tebo), 2-inch chi,~, parting near top, dirty . . . .. . . .... ...... . 
ll. Clay and shale. soft at top. . . . ...... . .. . . .. . .. .. . .. . ..... .. .. . 
7. Sandstone, massive ............. . 
8. Shale, sandy at top and bottom, black in places .. 
9. Sa.ndstonc, shaly. . . . . . . . . . . . . . ... . ... . 

10. Shale. blaclc, sandy at top. "slaty" at bot tom, iron concretions in thin 
streaks.... .. . . . . . . . . . . . . .. .. .. .. . 

11. Shale, black, son. with nodules of coal. .. .. .......... . .. . . .. ..... . 
12. COAL (Brushy Hill). . . . . . . . . . . . . . . . . . .. ... . . . 
13. Shale and sandstone . . . 

Feet. 1 n ches. 
2 4 

0 
6 

6 
2 

11 
8 

13 
0 

7 
2 
2 

10 

9 
6 

3 

2 

Bti1't·viUe.-The southerly rise of the strata noted above continue:s 
up Clear fork, so that within a mile of the mouth of Copperas c1·eek, 
cast of Burtville, two 0£ the thin coal beds lying between the Brushy 
Ifill and Montserrat coals outcrop. Just north of tbis (N. W. 114 S. W. 
114 Sec. 18, T. 45 N., R. 24 W.) may be seen 3 feet of coal at what 
Broadhead considers to be the Montserrat horizon. About a mile west 
of Burtville (Sec. 14, T. 45 N., R. 25 W. and north and south), the 
limestones above the Lexington coal occur on the ridge, showing that 
most of the important coal horizons of the county outcrop between the 
ridge and Clear fork. Some mining for local use has been done in 
these beds northeast of Burtville and elsewhere. 

Henrietta.-Near Henrietta, the Lexington coal, though very thin, 
is stripped a. little. Over it are 3 to 5 feet of black slaty shale upon 
which rests 4 feet 0£ limestone that weathers buff. About 15 feet above 
it is a light gray limestone at least 5 feet thick. One mile north oi: 
Henrietta old drifts in the Bevier coal, low down in a small valley, 
show the following section. Limestone No. 3 is the cap-rock of the 
}lulky coal ( which is here absent), and is exceptionally thick in this 
region: 
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Feet. 
1. Lexington horizon .............................. . ....... • ....... • ... . ... 
2. Interval, chiefly shale.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . 40 
a. Limestone. gr:iy. irregularly bedded, more than. . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
4. Shale ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
5. Limestone, buff. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . • . . . . . . . . . . . . . . . l 
6. Shale. black at top, drab at bottom. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18 
7. COAL (Bevier).. . ... . ................................. . ... . If 

Siilherlan-d.-On the divide near Sutherland the full thickness 
of the Henrietta formation is present, and the Lexington coal, less than 
14 inches thick, is stripped at many places a mil e or more from the 
village. One-half mile .east of Sutherland, beside the l\Iissouri Pacific 
tracks, is the shaft of the Sutherland Coal Co., temporarily abandoned 
at the time it was visited. 1\Ir. J. B. Scott kindly furnished the fol
lowing r ecord, in which all tl1e "rock' is probably limestone: 

SUTHERLAND SHAFT (S. W. t N. W. t SEC. 21. T. 44 N., R. 24 W.). 

Thickness. 
Feet. 

Soil....... ... . .. ........ . ........................ .. . . ..... 9 
Henrietta formation-

Rock ... . ...... .. .............. . .......................... . 8 
Shale......... . . .. .... . . .. .. ..... .. . .. ... . .... . .... . 20 
Shale, "slaty" ..... . .. .. ..... .• ...... .•. ... ...... .... . . ..... 3 
COAL.. .. ... . ..... ......... . .. .. .. ...... .. . ... . 1 
Clay......... ... .. .. .. ..... . ... . ... . .. . . ... . 2 
Rock..... . . ...... ... .... .•. ..... . ...... .. ...... .•. .. 11 
Shale, black at top ....... .. . ... .. ..... .. ............. .. .... . 16 
Rock..................... . ... ... . . ... . ..... . . . 4 

Cherolcee shale-
Shale, "slaty" ............ . ...... . ....... . ...... . . . . . 3 
COAL (Lexington) . . . I~ 
Shale, clay and "boulders" ........ .. ........................ . 61 
Rock (1Iulky cap-rock) ......... . ...... .. ...... .. ........ . . . 14 
Shale. "slaty". . . . . . . . . . . .. . . ... . .. . . ... . 2 

Shale.. . . . ... . ........ · · · ·. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 12 
COAL (Bevier) ..... : . . . . . . ........................... . . . 2 

Depth. 
Feet. 

9 

17 
37 
40 
41 
43 
54 
70 
74 

77 
78 

139 
153 
155 
167 
169 

Northeast and east of Sutherland the rocks dip strongly south
west, so that lower strata are exposed near the eastern edge of the 
county and on the dhide between Copperas and 1\Iuddy Creeks than 
at similar altitudes at Sutherland. Three miles northeast of the village 
(N. E . l,4 N. E. 14 Sec. 9, T. 44, R. 24) a stripping is reported to show 
the Bevier bed 25 inches thick and considerably higher in elevation 
than at the Sutherland shaft. T\\·o miles farther east (S. W. 11., N. E. 
lf.i. Sec. 11), at a 30-foot, horse-whim shaft, known as the Keyes mine, 
the coal is 30 inches thick, is overlain with 6 feet or more of sandy 
shale, and lies stratigraphically below the Bevier bed, though probably 
no lower in elevation. 

Bowen.-The important coal deposits near Bowen are described 
under Ilenry county, as much of the Bowen trough lies in the latter 
county. (See p. 193.) 

Leeton.- Not much coal is exposed near Leeton. The Lexington 
bed, only about one foot thick, is exposed near the heads of branches on 
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all sides of the town. 'l'he :Muddy cap-rock shows remarkable develop
ment in this region, as indicated by the following outcrops on Mineral 
creek, llh miles north of Leeton: 

1. Lexington coal horizon ........... . ... .. . ....... . .............. •• . .... 
2. Interval, chiefly shale .......................... .. ... ... . ............ . 
3. Limestone, gray, with tlint ......................... . ........ . 
4. Concealed .......................... . ........................... . 
5. Limestone, weaU1ers buff. thin-bedded, a.nd with thin shale partings near 

base .................. . ................................ . 
6. Shale, black, "slaty" at top and bottom, thin layers of limestone and streaks 

of coal near base ...... ........ ............ ............. .. ..... . . 
7. Clay, white .. . ... .... ........ .. ......... ................ . 
8. Limestone, gray, thin and irregularly bedded at base, more massive and 

with flint at top ......................... . ... . ....... · ..... .. .... . 

Feet. 

25 to 40 
4 

21 

11 

6! 
5 

7 

Post Oak.-At Post Oak itself shales of the Pleasanton formation 
appear, but less than half a mile west too sandstones of the southern 
continuation of the W a.rrensburg channel outcrop. This channel is 
here about one mile wide and cuts out t11c regular coal measures to a 
considerable depth. 

Chilhowee.-New Chilhowee is built on the lower part of the 
Pleasanton formation. The Lexington coal, only about one foot thick, 
outcrops in the upper valleys of streams not far distant. After the 
completion of the Rock Island Railroad, two shafts were sunk beside it 
by the Chilhowee Coal Co. one mile northwest of the station. Both 
shafts, No. 1 (S. E. 1,4 S. W. 14 Sec. 14, T. 44 N., R. 27 W.), and No. 

· 3 (S. W. J/t S. W. %, Sec. 14), are 223 ft. deep to the top of the coal 
mined, and are connected for ventilating and other purposes. Steam hoists 
and complete tipples are included in the equipment, and the product 
has been shipped to Kansas City and other places.· At the time they 
were visited the mines had been closed for some time. According to 
reports, the coal is in two benches, separated by 3 to 4 feet of clay, the 
upper bench being 34 inches thick and the lower 18 inches. Three feet 
of "slaty" shale intervene between the top of the coal and 20 feet of 
hard sandstone. 'l'he coal lies nearly 200 feet below the Lexington 
horizon, and is probably either the Brushy Hill or the Montserrat. A 
drilling carried to a depth of 370 feet near Chilhoweet, struck one 
foot of coal at 421/2 feet, 18 inches at 861/2 feet, 24 to 30 inches at 155 
feet, 30 inches at 195 feet, 42 inches at 206 feet, 24 inches at 250 feet, 
and the white flint at the base of the Coal :Measures at 346 feet. 

Denton.-'l'he Chilhowee Coal Co. sank its mine No. 2 at Denton. 
The coal was reached at 242 feet and was found to be the same as that 
mined at Chilhowee. 

tA complete record is published in the 19th Annual Rcpt. of the Mo. Bureau of Mines 
and Mine Inspection for 1905, p. 120, but the ident!O.cation of strata was evidently no~ 
exact in all particqlars ll!nd c9rretail0IlS Citll!lQt be l'.lll\qe wiih ceriainty. 

. ' 
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KNOX COUNTY.* 

The general remarks made concerning Lewis county apply also to 
Knox. The drift cover is thick, so that outcrops are few, but the 
highest indurated rocks of nearly the entire region are of Mississippian 
age. It is probable, however, that small outliers and pockets of 
Pennsylvanian shale and sandstone will be found at many places, and 
that the attenuated eastern edge of the main body of the Coal Measures 
occupies a narrow strip along the western border of the county. Coal 
is undoubtedly interbedded with some of these deposits, yet it is doubt
ful whether any of the beds will yield returns on more than very small 
outlays of capital. 

LAFAYETTE COUNTY.'-•* 

AVERAGE ANNUAL PRODUCTION, 11)01-1010 .......... 625,270 'l'ONS. 

Mining began in Lafayette county very early in the history of the 
State, being carried on before the Civil War chiefly by slaves. During 
the last thirty or forty years mining has been actively prosecuted on 
a large scale near Lexington, Wellington, Corder, and Higginsville, and 
more recently at vVaverly. There are small mines at many places in 
the county and coal is shipped in large quantities to Kansas City and 
points in Kansas and the neighboring parts of J\1Iissouri. 

The bed mined a.t all of the shipping plants, except those at 
"\Vaverly, and at most of the smaller ones is the Lexington. Although 
the bed is only 14 to 22 inches thick in the producing fields, the coal 
is of exceptionally good quality for domestic use and is very easily 
mined. The bed outcrops a.long the Missouri river bluffs from Waverly 
nearly to ·wellington except where replaced by the Warrensburg 
channel, and along many smaller streams, so that it may be reached 
without difficulty. The coal is hard and bright, contains very little 
visible pyrite, has commonly considerable white gypsum scale on the 
well developed quadrangular cleavage joints, and stands shipping 
and stocking exceptionally well. Nearly everywhere there is a parting 
of pyritiferous shale or clay less than one inch in thickness and three 
to :five inches from the bottom of the bed. East of Lexington a top 

I 
*The topography or most of Knox county is shown on tho Edina a,nd Atlanta quad-

rangles of the U. S. Geol. Survey. 
**Scattered references to Lafayette county are given by G. C. Swallow: 1st Rept. Mo. 

Geo!. Survey, 1855, and by G. C. Broadhead: Rept. Mo. Geo!. Survey for 1872, pt. 2, 1873. 
The topography and geology or the greater part of the county are <lescribe<l In great detail 
by Arthur Winslow, The Higginsville sheet: Mo. Geo\. Survey, Vol. IX, 1896 (also in folio 
form, 1892), and by C. F'. Marbut, The Lexington sheet: Idem, Vol. XII, pt. 2, 1898 (map 
republished in revised form in this volume}. Consi<lerable information is here taken from 
the detailed reports without further acknow1edgmcnt. The topography of tho whole county 
Is shown on a small scale on the Lexhlgton, Inqepenqeoce, ·warrensburg, 11nd H11rrlsonvllle 
sh0l)ts of ~ha U. S, Geo!. Survey, 
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Dover Corder Higginsville Lexington Napoleon 

- ~ ~~:;e4,.~14ty t" 
,.. Ct3y 3 

Coa1 1a' 

L,mcslone 

5hate, slaty ,, 

Cool 16' 
Clay y,." 
co .. ,~· 

Lim~stone 

L,meslot'le 

Shale. s tat.y zz" 

CO-'I '3' 
Cl8Y. Yz" 
Coal 4" 

L imestone 

L,mesione 

Sha le, slaty 10 

Coal 16' 

8~11 r1" 

Fig. 45. '!'he Lexington con.I bed in Lafayette County. 

Shale, slaly 1s" 

L1 mesl ol'le 

coal comes in, separated from the lower by two 01· three inches of 
clay and very impure coal. Under the coal is a thin layer of pyritifer
ous clay, known as "sulphur," which is so hard that machines arc 
forced to do their undercutting in the softer clay beneath it. In some 
mines operated by pick work the mining is done in the lower coal and 
an inch or two of fairly soft clay between it and the "sulphur." In 
places the underclay contains nodules of impure limestone that inter
fere with the machines. One to five feet below the coal is a limestone 
bottom-rock with an uneven upper surface. 

'l'he nature of the rocks overlying the Lexington makes it an ideal 
bed for longwall mining, the only system in vogue. The coal is com
monly oYerlain by one to two feet of black, '' slaty'' shale, but east of 
Lexington, especially near Dover and Hodge, the shale is very tliin 
and in places absent. In the main producing fields this shale is 
divisible into three parts, an upper, known as the "roof slate", a 
middle, the "block slate", and a lower, the "band slate". The "roof 
slate" has very poor vertical jointing and stays up after the coal falls. 
The "block slate" has a more feebly developed horizontal cleavage 
than the "roof slate", and much better vertical jointing, so that it 
forms rectangular blocks. It comes clown with the coal and is used 
in building gob walls and pillars, little or no timbering being required. 
The "band slate" is only a few inches thick, contains much pyrite and 
in places many shells, and tends to stick to the coal. The "block" 
and "band slate" and the "sulphur" make considerable gob to 
handle, esp~cially where machines are used. Above the "slaty" shale 
is a strong limestone cap-rock, commonly about seven feet thick. It 
parts along two or three planes, the upper being 21;-z to three feet 
from the base and known as the "mule parting". In the larger mines 
the "roof slate" and limestone as far up as the "mule parting" are 
shot down to make room in the entries. 'l'he roof thus formed is very 
strong and requires little or no artificial support. 

The Lexington coal underlies in workable condition a large area 
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in Lafayette county, being at its best in the northwestern and central 
portions. In the southwestern and northeastern quarters it is too thin 
and irregular to be of much importance, and along the southern and 
eastern edges it has been removed by pre-glacial erosion in many areas. 
It is also absent along the Vlarrensburg channel. Details in regard to 
its occurrence may be found in the descriptions of the different mining 
districts which follow. 

The Mulky coal bed lies about 50 feet below the Lexington an<l 
is too low to outcrop except in the eastern part of the county. It is 
very similar to the Lexington in thickness and character and like it 
has a covering of black "slaty" shale and a limestone cap-rock. It 
may be distinguished from the Lexington by : (1) the absence of a 
well developed limestone bottom-rock, (2) the presence of concretions 
and lenses of rock in the overlying shale, (3) the greater thickness 
and differences in minor detail of the shale, and (4) the absence of 
other limestone beds a short distance above the cap-rock. The 1\folky 
is at its best on both sides of Davis creek and south of the divide on 
which Concordia stands. Its characteristics may be learned by con
sulting the descriptions of the Alma, Aullville, and Concordia dis
tricts. Where it outcrops along the bluffs near Waverly and Hodge 
it is too thin to work and drill holes at Corder and elsewhere indicate 
that it is not persistent in at least part of the area in which it is con
cealed beneath the surface. 

There are a few thin coal beds higher than the Lexington, most 
of them non-persistent, and there is a persistent bed between the Lex
ington and the lVfulky, but all of these are too thin to be workable. 
The presence of extensive workable beds beneath the l\1ulky is in much 
doubt. Pew drillings have been made to determine the question. Out
crops in ,Johnson county on the south reveal much coal in the lower 
part of the section and some is more or less doubtfully reported in 
drillings at Odessa, Lexington, Aullville, and elsewhere. The lower 
coal beds, except the Bevier and 'rcbo, lie in basins of no great lateral 
extent, but in places contain thicker coal than the higher and more 
persistent beds. Numerous drillings are therefore necessary to show 
their presence or absence as workable deposits over large areas. 'l'he 
Tebo was formerly shafted at Hodge, where it is 15 inches thick. The 
Bevier appears to be thin in the same locality. · 

Important beds lower than the l\Iulky occur only at ,Vaverly, 
where a bed lying 200 feet below the Lexington has been mined from 
shafts for some time. This bed is three to four feet thick and has a 
shale roof of fair stability. The vVaverly coal or others closely asso
ciated with it may underlie considerable territory, but little is known 
as to the actual acreage. Vlinslow estimates it as 60 square miles. 

The following table is prepared on the basis of 11800 tons of coal 
per acre-foot; 
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TOTAL ORIGI N AL TONNAGE OF LAFAYETTE COUNTY. 

IIorizon <>! coal. A~erage 
thickness. 

Lexington . . . . • . . . . . . . . 17 inches . .. . 
Mulky............. .. . 18 
Waverly . .. . ...... . ... . .. . 24 
T ebo and others ... . ... . .. . 15 

Area. 

. .. 280 square miles . . .. .. ... . 

... 80 .. ... . .. .. 

.. . 60 .. . . .. . .. . 

. . . 100 .. . . ..... . 

Tons of c<>al. 

456,960,000 
138,240,000 
138,240,000 
144,000 , 000 

877,440,000 

According to the best available statistics the amount 0£ coal mined 
to 1911 was 13,427,000 tons, nearly all from the Lexington bed. In the 
Lexington field, where the coal is 20 inches thick, about 2,500 tons are 
recovered per acre, showing a loss of 500 tons per acre through the 
production of slack, the leaving of unmined corners, and other factors. 
The amount of coal mined therefore represents an actual exhaustion 
of 16,592,400 tons or l .9 per cent of the total original tonnage. 

The following is a generalized section of the beds exposed within 
the county, compiled by the writer from the reports of Winslow and 
l\Iarbut. Sections measured at different localities will vary much in 
detail, but be so similar in general characteristics that various hori-
7.ons may be easily identied. The limestones of the Henrietta forma
tion constitute the most satisfactory markers. 

::\-IISSOURI GROUP. 
Kansas Ci t y limestonet-

Limostone .. . . .. .. .. . .. . ... .. .. . ....... . . .. .. . 
Shale.......... . . .. .. .. .. . .. . .. . ... .. .. . 
Limestone... . .. . . . . . . . . ... . 
Shale . ....... ... . ... . ... . .. . ... . .. . ... . : . . .............. . .. ... ... . . .. . 
Limestone .... .. . . . .. . ..•....... ...... . .. .. .. ... . .. . ... . ......... . .... 

Pleasanton shale- DES :MOINES GROUP. 

Shale and sandstone, variable ... . . . 
Henrietta formation-

Limestone... . ........... . . . . . .. .. ...... .. .. .. . . 
Sandstone and sandy shale. . .. . . . . . ........ . 
Limestone ... . ...... . .. .. .. .. .. .. . ... . .. .. ... . ... . .. .. .. . ... .. .. . 
Limestone, argillaceous, thin-bedded above, more thickly bedded below. with 

shale partings .... . .... ....... . .. . . . . .. ..... . . .. .. ... . 
Limestone. cap-rock or Lexington coal. .... .. . ... . ... . .. . .. .. ... .. . .. .. .. . 

Cherokee shale--
Shale, black, "slaty" ........ .. ... .... .. .. . .. .. ... .. . .. ...... .. ... . .. .. . 
COAL (Lexlngoon)..... . ... . .. .. . . . . . . . . . . . . . . . ... . .. .. . 
Clay ....... .... .. . .... . .. . ... . . 
Limestone. bottom-rock of coal. . .... . .. .. ... . .. .. ...... . ............... . 
Shale..... . ...... . .. . ... . .. . . . .... . . .. .... ... ... . .. . ... . .......... . 
Limestone .. ..•. ... . ... . .. . ......... . ... . 
Shale . ...... .. .... . .. . .. . .. .. . ... . ... . .. . .. .. .. .. ...... . ...... . ...... . 
COAL (Summit) .... .. . . . .. . . . . .. . . .. . . .. . . .... . . . . . . .... . .. . ... ..... . 
C lay, blue . .. . .... . . . .... . .. .. . .. .. . ... . ... .. . . . . . 
Limestone ..... . .. . ....... . . . .. ... .. : . . . . .. ... .. . .. . .... . .. . ... . .. . . 
Shale, drab. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ... . 
Limestone ... . .... .... . .. .. .. .. .. . ... . ... . .. .. .. ... ..... ... . . . . . ..... . 
Shale, clayey a t top, black and "slat y" ancl with concretions at bottom .. .. . . 
COAL (Mulky) . . . . . . . . . . ...... . . . 
Clay ......... . . . . . . .. .. .. . .. .. ...... . ... . .. . ... . . . . . . . . 
Shale, gray. . . . . . . . . . . . . .. . .. . ... . . .... .. .. .. . ... .. . .. .... . . .. . 
Sandstone, mica.coons .... .... ... ...... . .. . . ... .. .. . ... .. . . .. .. . . . . . ... . 
Shale. drab ... . ..... . ... .. .. . ... .. . . .. ... . .. .. ... . .. . .. .. .. . . .... . . . 
COAL (Bevier) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. ..... . 

tThe grouping and naming of the formn.tions are tho writcr··s. 

Feet. 
10 
10 
3 
6 
2 

160 

5 
25 

5 

5 
5 

1 
li 
4 
3i 

18 
Ii 
4 

i 
6 
3 
2 
2 
7 
1t 
4 

26 
5 

10 
t 
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DES MOINES GROUP-Continued. 

Cherokee shalo- ConUnued. Feet. 
Clay . .......... . .. . ... . ..... . .. . ... .. . .. ...... ... . . .. .. .. ... .. . . . .. .. 1 
Limestone, compact . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 ! 
Sha.le, in part, drab, in part black and "slaty" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15 
COAL (Tebo).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 1 
Clay and shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 

Tl1e rocks between the bottom of the above section and the 
Waverly coal are shown in a record of the ,Vaverly shaft on a follow
ing page. 'rhe thick Mississippian limestone, which marks the lower 
limit of workable coal, lies about 325 feet below the Lexington coal 
horizon, though this interval may differ by ] 00 feet in different locali
ties. 

In addition to the rocks listed above there are massive and thin
bedded sandstones that do not fit into the general section or other 
parts of the county, in a narrow strip running north and south through 
the eentr al part of the county. These deposits fill the ancient vVarrens
burg channel, which was eroded during Pennsylvanian time in the 
older Coal Measures rocks. On the Missouri river this channel is six 
miles wide, but farther south it is only two miles wide or less. The 
nature and thickness of the rocks that filled the channel are shown in 
the Higginsville deep well record. These deposits underlie the towns 
of. Berlin, Dover, Page City, Iligginsville, and the country just east 
of Tebo. 'rhe economic significance of the cliannel lies in the fact 
that in the territory it traverses the Lexington, M:ulky, and many or 
all other coal beds that may have once been deposited are no longer 
present. 

DETAILED MENTION. 

Area east of Warrensb1irg channel. 

Wavei-ly.- The deepest and thickest coal bed known in the county 
is mined at vVaverly in the northeastern corner. 'rhe stratigraphic 
position of this bed could not be exactly placed, though at Waverly 
it appears to be about 200 feet below the Lexington coal horizon. 

TRIAL SHAFT ON RIVER BANK, NEAR RATLWAY STATIO~ A'l' WAVERLY. 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

Soil (10 feot below rail way level) .... ... . . . . . . . .... . .. . 14 14 
Sand.............. . . . .. . ...... . .... . ... . .. . . . 4 18 
Shale, greenish, with concret ions ... . .. . .... . . . . . ... .. . . 3 6 21 6 
Shale, black, hard ................. . .. . . . . ....... .. . . 2 21 8 
COAL .............. . . ... ...... . .... . .. . .... . ... . 1 21 !) 

Shale, black, soft . . ........... .. ..... . • .... .. . . . . . ... 3 22 
Shale, gray ............ . . . . .. .. . . .... .•. .... . .. . ... . 8 30 
Limestone, dark gray ...... .. ..... . .. . ............. . 2 32 
Shale, gray .............. . ..... . .. . . .... ..... .... . . . 8 40 
COAL . .......... . ..... . ......... .•.. . . .. . . ...... . .. 1 40 1 
Olay ...... • ........ .. . .... .. . . . ·· ·· ·· ·· ·· ·· ···· 2 40 3 
Shale ...... . ...... .. . . ...... . .. . ......... . .. .. ..... . 17 3 57 6 
Limestone ....... . .... . ............ . 4 6 62 
Shale, dark brown, black and with coal streaks near bottom JO 72 
COAL (Wayerly), mined ......... . . . . . .... . ......... . 3 75 
Clay ............ . .......... . ...... .. ... . . . ........ . 
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Inches. 

18 Shale, black, tough. 

32 to 37 Coal. 

l 'h to 2 Shale. 

7 to 10 1=;1 Coal. 
Shale, sandy. 

Fie. 46. The Waverly coal bed 
at Waverly. 

At present two shafts- those of the Steamboat Coal and :Mining 
Company and the \Vaverly Brick and Coal Company-are operating 
at the foot of the bluffs. 'l'he shaft of the Steamboat Coal and Mining 
Company is one-fourth mile east of Waverly and 102 feet deep. Five 
very thin coals w.ere found above the vVaverly and 30 feet of barren 
shale below it. 'l'he only work done in 1910 was the pulling of pillars 
in the east workings and the driving of an exploratory entry through 
an ancient channel in which the coal is replaced on the south by clay 
shale and cross-bedded sandy shale. ·when visited the entry had been 
driven south 300 feet without finding the coal. In the mine the coal 
is three to four feet thick and is overlain with 18 inches of dark shale, 
above which are 10 feet of light sandy shale. 'rhe roof requires care
ful timbering. Three-fourths of a mile west of the railroad station is 
the shaft of the Waverly Brick and Coal Company, 120 feet deep. A 
modern tower and tipple with shaker screens, self-dumping cages and 
geared, double hoisting engine has recently been installed and the mine 
bids fair to become an important producer. If sufficient of the black 
shale is left up, the roof is fairly good and the requisite height can 
be obtained in the roadways by taking up the underclay. 'l'he coal is 
shot off the solid on the room and pillar method. A little inflammable 
gas is found in places and necessitates careful watching. 'l'he bed 
contains considerable pyrite (''sulphur'') in streaks and lenses. On 
the south its thickness decreased to three feet. 'l'he main workings 
show the following section: 

CO;\L ..... . ... . ....... . .. ..... .. . 
Clay, white ................................ . ...... . . ... . ..... . 
Shale, bla.ck, tough, with stringers of coal. ....... . .... . .. .. ... . ......• . 

g~;.L, 3:! lnc~es}c,vavcrly) ............ . ... .. .. . ... .. ....... . ..... . 
COAL, 10 " 
Clay, dark gray, hard, more than . .. ................................ . . 

Feet. Inches. 
6 

6 
6 

4 

2 

Little could be learned of the areal extent of the "\N averly bed, 
but it is probable that it is rather irregular in thickness ·and that 
workable basins are separated by areas nearly or completely barren. 
In the Catron well, four miles south of Waverly (S. E .. % S. E. % 
Sec. 4, T. 50 N., R. 24 W.), 18 inches of coal (Mulky) were found at 71 
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feet and 36 inches (Waverly?) are reported at 252 feet. Other wells in 
the district did not go deep enough to reach the ·wavcrly horizon. 
The l\Iulky was formerly stripped one mil<> west of the Catron well but 
is said to have been only one foot thick. 

Hodge.- All the coal beds (including the Lexington and l\Iulky) 
exposed in the bluffs between Waverly and Hodge (formerly Edwards 
Station) are too thin to be workable. On the range line, four miles 
from 'Waverly, coal more than 15 inches in thickness wa:': dug from 
the river bed many years ago. All beds dip to the west. The Lexing
ton appears 100 feet above the railroad east of Hodge and gradually 
approaches lower levels as far as Dover. In 1889 a shaft was sunk to 
a depth of 93 feet at II.odge and for a time operated in the coal lying 
70 feet below the railroad and about 170 feet below the Lexington 
horizon. The coal mined appears to be higher than any ,if those in 
the trial shaft record at \Vaverly, and to correspond in stratigraphic 
position with the ·rebo bed, which is well developed in Johnson, Henry, 
I sinn, and other counties. The interval between it and the Lexington 
is somewhat greater here than in other localities. 

SHAFT AT HODGE. 
ThJekncss. Depth. 

Feet. Inches. Feet. Inches. 
SL1rface material. .... • .......... . . . . . . ......... . .. ..• 15 15 
Shale ... ....... ... ... .. . .... . .......... ... ..... .. .. . )5 30 
COAL..... . .... . . . . .. . .. ...... . .. . . . .. . ... .. . 6 30 6 
Shale, sandy and micaceolls .. . . . . . . ... . .............. . 40 70 6 
COAL (Bevier). "slaty" ...... . .. .. . ....... .. .. . ..... . 6 71 
Clay .. .. .. .. ....... . ...... . . .. . . .. . . .............. . a 74 
Llmes~one (?) . ..... .. ........ .. . ... .. .. .. . .. . , · · , · · , 3 77 
Shale and clay .... .. . ... . ....... .. .. . .. . ... . 3 80 
Limestone(?), clayey, pyrl t iferous ..... .... . .. . 1 8 81 8 
Shale, black, calcareous in center , lower 2 foot "slaty" .. . 4 10 86 6 
CO AL (Tebo). nuned . .. ...... . ... . ... . .. . 1 3 87 9 
Clay .. ... . .......... . ... ... . .. .. ... .. . .. .. ... . .. . . . 4 6 92 3 

Two miles west of Hodge (S. W. 14 S. E. 1ii, Sec. 9, 'f. 51 N., R. 
25 W. ) is the small Rockholt drift, operated by Peter Bartley. This 
appears to be the eastern limit along the Missouri bluffs of really work
able coal in the Lexington horizon. Even here the bed is very irregu
lar, being affected by rolls in the roof and floor. 

LEXf~GTON BED A1' ROCKIIOLT DRIFT, WEST 01<' HODGE. 

Limestone ... ... . ... .. .. ... . ....... . ...... . . ...... . ..... . . ..... ... . .. . . . 
COAL, upper bench . ....... ..•. ..... .... .. .. . ....... . .. .. ... ..... ...... .. 
Clay .......... ... . ......... . ....... . .......... . . . ...... . ... . ..... . . . .. . 
COAL, lower bench . ........ . ... . ... .... ... .. ... . . . ... . . .. . ..... . . ... . .. . 
Clay, light......... . .. .... .. . . . . ....................... . ............ . 

Inches. 

o to 6 
2 

3 to 20 
48 

In the bluffs one-ha.I£ mile farther west (west line, Sec. 9) and 75 
feet above the railroad is the W. E. Bear drift, operated by W . R. 
Bynum for local trade. The Lexington is much the same as at the 
Rockholt drift, the upper bench being commonly absent and the lower 
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12 to 20 inches thick, averaging 15 inches. Four inches or less above 
the coal is more than 11 feet of limestone with intercalations of shale 
in the upper part. 

Dover.- Just above the railroad, in the bluffs one mile northeast 
of Dover Station, is an old shipping mine now operated by the Dover 
Coal Company. The working face is one-half to one mile from the 
mouth of the drift. Here, also, the Lexington bed is greatly impaired 
by rolls in the roof, the upper bench being cut out in much of the mine. 
Because of the thinness of the shale above the bed it is difficult to 
obtain sufficient material suitable for building gob walls. The coal 
contains a large percentage of moisture and "sulphur" and a moderate 
percentage of ash. 

LEXINGTON DED AT DOV~~f{ COAL CO. DRIFT, NORTHEAST OF DOVER. 

Feet. Inches. 
Limestone... .. .. ..... .. ... . . ........ . .... •...... ....... . 
Sbale, blacl{, "slaty" . . ....... . .. .. .. . ... . ... . ... .... . ... .. ...... . 
COAL .. . .................. . . .. . . ..•. ... ...... .. ... . . ... ..... ... 
Clay . . .. .......... . .. .. .. .. .. . ... . ....... . ....... .... ..... . . .. . 

4 
o to 3 
o to 8 

3 
COAL. .... . . . ... . . ....... . . • . .. . ...... ......••.... 1 6 
Clay, dark, top, lighter below . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 to 5 
Limestone.. ........... .. . . .......... . ........ . . ..... . 

At the town of Dover itself and for a mile north, east anc\ south 
and a greater distance west, the Lexington bed and probably most of 
the lower coals have been removed and replaced by the sandstone of 
the Warrensburg channel. A well near the wagon road, one-fourth 
mile southwest of the town, found no coal in a depth of 80 feet. 'l'he 
Phillips well, two miles east of Dover (N. W. 1;4 Sec. 27), however, is 
beyond the eastern limit of the channel and penetrated 24 inches of 
coal (Lexington) at 60 feet and 22 inches (l\folky) at 100 feet. Where 
it outcrops half way between the Phillips well and the Dover Coal 
Company drift, the Lexington is much the same as in the neighboring 
river bluffs. Along one of the main branches of Tebo creek, southeast 
of Dover, both the ]\,folky and the Lexington outcrop, and a very prom
ising prospect in the latter has been opened in a side draw on land 
of .Albert Gattung (S. E. 1,4 S. ,Y. 14 Sec. 4, T. 50 N., R. 25 W.). 

LEXINGTON BED AT GATTUNG SLOPE, SOUTHEAST OF DOVER. 
Jn.clles. 

Limestone, compact.. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 
Shale, black, tough. . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . • • . . . . . . . . . . . . . . . . . . . 11 
COAL, with two inches very impure. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Shale, very carbonaceous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
COAL. excellent, clean, hard, bright, weathers well. . . . . . . . . . . . . . . . . . . . 19 
Clay .. ... .. .......... . . . ........ .. .. . . . . . . . . . . . . .. . . . . . . .. . .. . . . 24 
Limestone.... .. .. .. . ............. . . ... . .. . ........ .. ... .. .... .. · · · · · 

Alnui.- The Lexington coal outcrops on the west side of Salt creek, 
west of Alma, but has not been found at the town itself. A drilling 58 
feet deep in the northeast corner of town was barren; another, one-
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half mile south of the railroad, struck coal at 100 feet. South of Alma, 
near the headwaters of the tributaries of Davis creek, the Mulky bed 
outcrops in workable condition and has been mined in a small way at 
several points. 'l'hree miles southeast (south side, N. E. 14 Sec. 3, T. 
49 N., R. 24 W) the Mulky is 18 inches thick and separated from the 
limestone cap-rock by five to six feet of black, "slaty" shale. 

C01·der.- Several shipping mines formerly in operation near Cor
der have exhausted and abandoned their territories. According to 
the recordt of a shaft just west of town, the Lexington was 96 feet 
deep and 20 inches thick. Above it were two thin unimportant coal 
beds. A drilling that explored 230 feet of strata below the bottom 
of the shaft found that the l\fulky horizon is barren and penetrated 
only two coal beds, one 10 and the other 5 inches thick in the entire 
distance, but allowance must be made for inaccuracies inherent in a 
churn drill record. 

The Lexington bed in the Corder field is thicker than at Higgins
ville, though not quite so regular. There are a few "horsebacks", 
where the '' slaty" roof shale is r.eplaced by softer material without 
rectangular cleavage, and the top coal is thin, dirty, or absent. These, 
however, affect only a small proportion of the working faces. At 
present the only shipping plant is the Wilson mine of the Diamond 
Coal Company, on a spur running one-half mile southeast from Corder. 
The shaft is 60 feet deep and hoisting is done by a first-motion, double 
engine. A rock crusher prepares the limestone shot down in the roads 
for concrete and other uses. In 1910 the circular face was about 700 
feet from the shaft. The largest "horseback" affects 140 feet of face; 
:five others encountered affect only 25 to 40 feet each. A pre-glacial 
channel cuts out the coal east of this mine. One mile south of Corder 
(S. W. 14 N. V-.T. 14 Sec. 35) is the 38-foot shaft of Bishop and James 
on land of Nathan Corder. Hoisting is done by horse-power and a 
part of the output is hauled to Corder and shipped. A few "horse
backs" were noted. Several miles south of the town, on the head
waters of the northern tributaries of Davis creek, the Lexington coal 
outcrops and has been mined for country trade at many points. The 
only mine found in op.eration was the drift of Th'[. W. Summers (S. W. 
14 S. W. 1,4 Sec. 6, 'r. 49 N., R. 24 W.). One-half mile northeast and 
northwest, respectively, from CordPr are two small mines hoisting by 
horse-power: (1) Anton Stolin, shaft 52 feet, S. E. 14 S. W. 1,4 Sec. 23, 
and (2) Hohenwald Bros., shaft 45 £.eet, S. W. l/.1, S. E. 14 Sec. 22. 
There are a few "horsebacks" in the latter and one in the former that 
cuts out all or part of the coal on one side of the mine. 

The coal and associated rocks are much the same at all of the 
Corder mines. 

tMo. Geo!. Survey, Vol. IX, 1896, p. 40. 
G-16 
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LEXINGTON BED IN CORDER FIELD. 

Limestone .... .. ............ .. ........ ... .. ... ....... . ...... . . . 
Shale ................ .". . . . . . . . . . . . . . .. . .... .... . . .. . 

~ti~:::t~~;~;·~~~;'.·~c-1~·: .... : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : 
Shale, ''block sh\te" ........... . . . ... . ................... . ..... . 
Shale, pyritlferous and carbonaceous, "black jack" . . . . .. .. ........ . 
COAL, upper bench ............. .. .............. ..... ...... . 
Shalo. . .......... . . . . . . . . . . . ... . ....... • ..... ... 
COt\L, lower bench . . .... .............. ... .... ... .. .... ... . 
Clay ............. . .. .. .. .. .......... . ...... .. .. . ....... . 
Limestone, "bottom-roclc". . . . . . . . . . . . . . . . ...... . 

Peet. Inches. 
3 
2 
7 

0 to 18 
JO to 13 

1 to IO 
14 to 19 

t 
4 to 5 
4 to 60 

lligginsville.-Higginsville itself is situated on the Warrensburg 
channel, which has cut out all coal beds originally deposited there. 
The nature of the vV airensburg strata is shown in the record of a deep 
well bored 200 feet northeast of the Missouri Pacific depot in 1898. 

HIGGINSVILLE DEEP WELL. 'l'hiclmess. Depth. 
Feet. Feet. 

Earth and clay, . . . . . . . . . . . . . . . . . ...... . ... . GS ()8 
Sandstone, sat,1ratcd with asplmltum at base . ...... . ...... ... ..... . 120 188 
Shale, "slaty". . . . . . . . . . . . . . . ...... . ........... ... .. . 5 193 
Shale, dark. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. . 147 340 
Sb ale. light. . . . . . . . . . . . . . . . . . . . . ..... ..... ... ..... . . 10 350 
Sandstone ................... . .. .. .. .. .. .. .. .. .. .. .. .. .. .. ... . . 20 370 
Limestone (:'vfississippian. lower limit of coal) ..................... . 

The well was carried to a total depth of 1,507 feet, the strata 
below those given above being chiefly limestone.§ Probably the base 
of the channel deposits was reached at 188 feet, but it may be that 
all beds above the Mississippian should be included. 'I'he lateral limits 
of the channel are one-half mile from the city on the west and one 
mile on the east, though it is much thinner on the edges than in the 
record cited. It extends north and northwest to the l\fissouri and 
south to the county line, as shown on the map of the Higginsville 
quadrangle and those included in this volume. The large mines for 
which Higginsville is famous are west of the channel and will be de
scribed laier. East of the channel are a number of small drifts that 
supply a local trade and haul to the city, and also a shipping mine on 
ihe Alton Railroad, owned by the Bonanza Coal Company. The Bo
nanza shaft is two miles east of the city (N. E. 14 S. W. 14 Sec. 32) and 
is 72 feet deep. Hoisting is done by horse-power. Tl1e lower three 
feet of cap-rock is shot down in the entries and crushed for concrete 
and road material in a plant recently installed. The working face is 
1,000 feet east and 1,700 feet south of the shaft. Near the Bonanza 
(N. E . l/t S. E. 1;.;_ Sec. 32), is the small drift of Herman Freth, one 
mile south (N. E. 14 S. W. lf.i. See. 5), the 35-foot shaft of J. C. Wagner, 
and nearly a mile farther south (N. E. l/t N. W. l/t Sec. 8), the 18-foot 
shaft of vV. M. Freth. The Lexington bed outcrops in the upper por
tions o.f the valleys south of the railroad and has been mined at a num-

§Complete record given by E. :M. Shepard, Underground waters of '.\flssouri: Water 
Supply Paper, No. 195, U. S. Geol. Survey, 1907, p. 87. 
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Fig. 1. South mine of Wost!'rn Coal and Mining Co., 4 milt's south of Lexington, :\Io. 

Fig. 2. l\line No. 1, Farmers Coal Co., Hlgglns,·llle, :\Io. 
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her of small drifts. The coal is much the same in all the mines in the 
district. 

LEXINGTON llED EAST OF HIGGINSVILLE. 

Limestone .... . ......................... . 
Shale, with thin beds of limestone ..... . .. . ... .. .. . 
Limestone, with natural rock partings abou~ !, 2, aod 3 foot from base 
Shale, "roof slate" ... . .... .. ...... . .. . . . 
Shale. "block slate".. . . . .. .. . ... .. ... . . ... .. . 
Shale. pyritiferous at base. "band slate" . .. . .... . . .. . . .. ..... .... . . 
COAL. .... . ... . . .. ... . .. .. .. . .. . 
Shale ...... . .... .. . .. ... . 
COAL ........... ........ . . .. . .. . .. ..... . . .. . .. .. ... . ... . . .... . 
Clay .. . .. .. . .... . . , .. . . .. . . .. . .. . .... .. .. . . . 
Limestone..... . ..... . . .. . ... . ............... .. . . 

Feet. Inches . 
6 
8 
6 

7 
10 

6 
I 3 

i 
4 

8 to 48 

Aullville.- Near Aullville the Lexington bed is found only on those 
higher lands on which it has not been replaced by drift. In a rai lroad 
cut one mile southeast of town it is 16 inches thick, but the upper £our 
inches is impure. Near a hilltop one mile west of town it is 19 inches 
thick, and is separated from a thick limestone cap-rock by two feet of 
"slaty" shale. A more important bed in this part of the county is the 
lVfulky, which outcrops along the lower courses of the tributaries of 
Davis creek. It is worked for local trade at a number of places. 'rwo 
miles southeast of Aullville, at the level of the railroad, is the drift of 
W. M. Shelton on the Taubman estate (S. W. 1,,(i, S. W. 14 Sec. 35, T. 
49 N., R. 25 W .) and not far distant (N. W. 14 N. W. 1;4 Sec. 2) is the 
20-foot shaft of G. E. Neece on land of Herman Alewel. The ifulky 
coal is 20 to 23 inches thick, i_s underlain with hard drab clay and 
overlain with six feet or more of black "slaty" shale containing lenses 
and "nigger heads" of impure limestone. The same bed is mined north 
of Davis er.eek (N. E. 14 N. E. 1;4 Sec. 24, 'r. 49 N., R. 25 W.) by Jacob 
Martens. 

MULKY BED AT MARTENS SLOPE. 
Feet. Inches. 

Limestone......... . ......... . . . ... .. .. .. .. . .. .. ... . I 8 
Clay. light... .. . ..... . ............. . . I 
Shale, lllttish-blaelc, "slaty," lithified in places. a few disc-shaped "nig-

gerhcads"....... . . .. .. . ... . .. .. ........ . G 
COAL............... . . .. .. .. .. .. .. ... . . 18 to 22 

Two miles northeast of Aullville the Lexington bed may be seen 
at the 'rhomas Payne (N. ·w. 14 N. E. 14 Sec. 22) and Wm. Clapper 

Feet. Inches. 
2 liil L;m~<o.o 
1 Clay, ye llow. 

G 6 Shale, dark. 

21 to 22 Coal. 

Frc. 47. The Mu!k~· coal be,~ near 
C'oncorcl!a. 
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(N. E. 14 S. E. 14 Sec. 15) drifts. The coal is 19 inches thick, with 26 
inches of black "slaty" shale between it and a limestone cap-rock. 
Unlike that over the Mulky coal, the shale above the Lexington is 
made "blocky" by a strong rectangular cleavage. 

A I1ole drilled at Aullville penetrated the J[ulky at 30 feet and 
also 28 inches of coal at 203 feet that is correlated with the Waverly 
bed by Winslow. No other information regarding the deeper coal 
beds of the district is available. 

Concordia.-The l\Iulky coal is exposed well up in the valleys 
both north and south of Concordia and is mined intermittentiy for 
local use. One and one-lialf miles northeast of town (S. W. lit S. W . 1)1 
Sec. 34) is the shaft of August Lohman, where a small gasoline engine 
is employed to hoist 20 feet. The Mulky is here 19 inches thick, over
lain with more than six feet of "slaty" shale that is lithified at the base, 
and underlain with four feet or more of yellowish drab clay. The same 
bed may be seen along Panther creek southeast of Concordia, and is 
now mined in the shallow shaft of Peter l\liller on the Ziegler land 
(S. E. 1,4 N. E. 1/i, Sec. 15, T. 48 N., R. 24 W.) . The coal is 25 inches 
thick where normal, but about one-fourth of the working face is re
duced by rolls in the roof and floor. The underclay is at least six 
feet thick, though it heaves only a few inches. 'l'he Mulky is also 
exposed on Pcavine creek and is mined three miles southwest of town 
at the Henry Temrning drift (N. R. ~ S. W. l.4 Sec. 13), the short 
slope of W . J\I. Rust (X "\V. l.4 S. ·w. V1 Sec. 1:1), and the shallow shaft 
of Chas. Guyman. 

MULKY J3ED SOUTHWEST OF COXCORDIA. 
Feet. Inches. 

Limestone. blue. compact .. . . .. ... .... .... . .. .... .. .. . . 1 10 
Clay ...... .. ... . ........ . .. . .. . .. . .. . ... . ... . . .. ..... ... . . . 10 
Shale, black, "slaty". . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 6 
COAL .................. .. . . ....... .•.. .... . .... . . . . ...... . .... 17 to 25 
Clay, very hard , more than .... . . . ... . ............ .. ... . ...... . . . 2 

Area wei;t of 1-Varren.slnwg channel. 

Higginsville .-Dcposits at and cast of Higginsville have already 
been described. On the west side of the ·warrensburg channel, two 
miles and less southwest of the city, is a field that has produced and 
shipped to Kansas City and other points large amounts of coal. Most 
of the mines are on a coal spur connected ,vith both the Chicago & 
Alton and the l\Iissouri Pacific railroads and known as the Rocky 
Branch Railroad. Although the Lexington, the bed mined, is only 14 
to 18 inches thick here, the ideal longwall mining conditions afforded 
by its excellent roof and floor and the regularity and exceptional 
quality of the coal have encouraged development. Three grades are 
recognized by the trade: (1) the Farmers, a black, glossy coal con
taining very little gypsum or pyrite; (2) the Excelsior, a "white coal" 
'with a moderate amount of gypsum scale on the joints, and (3) the 

• 
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Planters, which is much like the Excelsior, but has slightly inferior 
stocking qualities and a little more pyrite. Pyrite is moderate in all 
the grades, appearing only in very fine streaks or associated with the 
gypsum in thin films. 

The largest company operating in the field is the },armers Coal 
Company, their mines being: (1) No. 1, shaft 80 feet, N. E. 14 S. W. 
14 Sec. 1; (2) No. 3, shaft 40 feet, N. W. 14 S. W. 14 Sec. 12; (3) No. 
6, shaft 26 feet, N. E. 14 N. E. 14 Sec. 11; and (4) No. 7, drift, N. E . 1;{ 
S. '\Y. 14 Sec. 11. These mines have exhausted more than 400 acres 
and most of them have been in operation for more than 20 ycarg. 
Geared steam hoists arc used at the shafts, motor haulage in Nos. 1 
and 3, and Goodman mining machines at Nos. 1, 3, and 7. Other mines 
in the district are : (1) Ruff and Belt, drift, opposite No. 7; (2) Chas. 
August on land of C. Hader, shaft 18 feet, near No. 3; (3) Snieder and 
Gladish, short slope, N. E. l/1 N. ·w. 14 Sec. 11; and (4) Canterbury 
and Griffith, slope, S. E. 14 S. W. 14 Sec. 36. A short distance south
west and south of the main producing district are several smaller 
mines that supply city and country trade: (1) S. G. Emerson, drift, 
S. W . 1,4 N. E. 14 Sec. 15; (2) J. Wright, drift, N. W. 14 S. E. 14; 
Sec. 15; (3) 'r. J. Clay on land of S. Schooling, drift, S. E. 14 S. E . 14 
Sec. 15; and ( 4) F. Boedeker on land of E . Boedeker, short slope, 
S. "\V. 11! S. E . 14 .Sec. 14. 'rhc coal and other strata are the same in 
all parts of the district. 

LEXINGTON DED SOUTIIWEST OF RIGGIN'SV ILLB. 
Inches. 

Limestone, with bedding partings about 12 and 30 inches from base . . .. .•. . 
Shale, "roof slate" . . . . . . . . . . . . . . . . . . . . ... . ... . . . . . 7 to 10 
Shale, "block slate" ...................... . ........ . .. . ....... ... ..... . 9 io 13 
Shale. "band slate" .. . . . . . ... . .. . . . .... : .. . ... .• ..... ... . ... . ... . ... .. 2 to 4 
COAL. . ..... . ... . . .. . . .. .. .. .. .. . .. . . ... . . 11 to 14 
Clay .......... . .. .......... . ... .... .. .. . .. .. . . . . ... .. . . . .... .... . .. . i to i 
COAL ....... ....................................................... . 3 to 5 
Cial' , black, pyriLiferous, hard. "sulphur". . ........... . .... . ... . ....... . 0 to 6 
Clay, light, softer . .. ......... .. .. .. ........ . ..... . . . ..... . .. . . ... •.. .. 0 to 48 
Limost-Oue, upper surface uneven .... ... .. .. .. . .. .. .. .. .. ... . .. ... ..... . 

Jfa.yview.-On the west side of Mayview, beside the railroad, is a 
shaft operated by B. F. Cary. Coal is hoisted 128 feet by a geared 
.engine and the product shipped to Slater and other points. White 
gypsum scale is rather abundant on the joints. Small "horsebacks" 
of the Corder type are present. 'l'hc working face is about 700 feet 
from the shaft. 

LEXINGTON' B~:o AT MAYVIEW. 
L imestone. . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . ... . ... . ... . ... . . 
Shale, "roof sln.tc" ........... • .... . .. . . ... . .. • . ... . .. . .. .....•. . . ... ... . . . 
Shale, ' 'b lock slate" ... . ... ..... . ...... .. ..•. ..... • ...... .•. . .. . ..... .... .. 
Shale, pyritlferous ........ . ..... ..... ... . ...... . ...... .. .... . . .. . ... . .. . . . 
COAL................... . ... . .. .... .. ..... . ... . .. .. .......... .. . . 
Clay ........ . . ..................... .. . .. . ... ..... . . .. . . .. ••. .... .. ... . ,. 
COAL ....... ... . . . . • ... . ....... ....... .. .. .. .. . .. ... .. ... .. .. .. .... 
Clay . . ....... . .......... . .. . 
Llmeswne .... . ... . .. . ....... . ...... .. . .. .... ... ..... ..... ... . ...... . .... . 

Inches. 

6 
12 
1t 

10 

5i 
36 



246 nm COAL DEPOSITS OF J\IISSOURI. 

'l'he rocks above the coal are well shown in the record of the 
Strasburg shaft, formerly operated one mile northeast of Mayview. 

OLD STRASBURG SHAFT. 
Thickness. Depth. 

Feet. l:'eet. 
Soil and clay ........... . .. .... . .. . . . ... . . .. . .. . . 2-1 24 
Limestone, gray . .... . .. . . . ... .. .. . ... .. .. . .. .. . . J 24! 
Shale .... ......... . 20t 45 
Lhnestone, yellowish ...... . ....... . ... .. . .. ... .. . .. ... . . . ...... • 11 56 
Sha.le, yellowish, bluish a.t base . . ... . ... . .. . . . .. .. . ... .. .. . . . . . . . . 17 73 
Limestone, bluish, hard. . . . . . .. .. .. .. . . 9 82 
Shale, black, "slaty" .......... . . ... .... . . . .. .. . .. ... . . . . .. ..... . lt 83+ 
COAL (Lexington) . . .. . .. ... . . .. .. . .. ... . .. . ... • . .. .. . ... .. .. .. . It 84 ~ 
Clay . ................. . .. . . ... . ... . .. .. . . 3 

North, east, and southeast of Mayview the Lexington coal out
crops along the branches of Tebo creek and has been mined at a num
ber of places for country use. Two miles north (N. '\V. 1/.t N. W. 1,4 
Sec. 6) is the FL Smith drift, operated by W. N. Alcorn in coal 16 
inches thick and under conditions like those at 11fayview. Three miles 
farther north (N. W. 14 S. E . 1;;_ Sec. 19, T. GO N., R. 26 W.), is the 
C. G. Lyons drift, operated by J. Burns, where the coal is 19 inches 
thick and the overlying material the same as at Mayview. Very little 
mining is now done south of l\Iayview, as the coal is rather thin in the 
southern part of the county. On '\V oodcn creek, seven miles south of 
Mayview, are the local drifts of W. H. Littlejohn (N. E. 14 S. W. 1/J, 
Sec. 18, T. 48 N., R. 26 W.) and the Stockton Brothers (N. '\V. 1;1 S. 
W. 14 Sec. 18). 

LEXINGTON BED ON WOOD'RN CREEK. 

Limestone, blue, weathers gray. more than ..... . ...... . . ... ... ... . 
Shale, blacl{, "slaty," clayey at top ........ . . .... .. . . .. . . . . . . . . . . 
COAL.......... . . .. . . . ... .. .. . ..... . .. .. .. . 
Shale. dark, bard, ])yri to at base .. ...... .. . . 
Clay........ . .. . .. ... .. .. .... . ... . . ..... . 

Feet. Inches. 
4 
1 10 

3 

15 to 18 
7 

Odessa.-The surface formation at Odessa is the Pleasanton shale, 
with the basal limestones of the l\1issouri group exposed on the high 
ridges near town. Rather conflicting records of several wells drilled 
near the town are given in full by Marbut. The Hatch well (S. "\\T. l,4 
Sec. 31, T. 49 N., R. 27 W.) penetrated 21 inches of coal at 70 feet, 
17 (Lexington?) at ]17 feet, and 17 at 169 feet, the total depth being 
J98 feet. The Lee well (N. W. 11~ Sec. 1, T. 48 N., R. 28 W.) reachet'l 
18 inches at 266 feet and 23 at 301 feet. At the ·wayman well, eight 
inches were reported at 42 feet, 12 at 61, 15 at 91, and 30 inches at 100 
feet. None of these wells, except possibly the Lee, were carried suf
ficiently deep to .explore the more productive lower horizons. 

The Lexington coal is 16 inches thick where exposed on Owl creek, 
northwest of Odessa (N. E. ~ Sec. 27 ) . About five miles southwest of 
Odessa three small mines are supplying a local trade: (1) Thomas 
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Perry, drift, N. W. 1;.., N. W. ~ Sec. 17, 1'. 48 N., R. 28 W.; (2) S. Davis, 
drift, one mile southwest of Perry ; (3) I. B. Hudson, operated by R. B. 

' Gann, drift, one mile southeast of Perry. In this district the Lexing
ton bed is of good quality but is very irregular in thickness. In many 
places the top bench is cut out in whole or in part by "horsebacks" 
of the Corder type. Where the full thickness of the coal is found the 
section averages as follows: 

LEXINGTON IlED SOUTHWEST OF ODESSA. 

Limestone. gray, more than ...... . ........... . • .... ... • .. ..... •. ... 
Shale, blue, soft, "blue John" ............ . .......... . . ......••. .. ....... . ... 
Shale, black, "block s late" ............... . .. . .. . .......................... . 
Shale. pyriUferous, carbonaceous . .. ........ . . . ....... . . . ..... . ....... . .... . 
COAL .......... . . . .............. . .. . . ..... ..•.. . . .. . . . . ....••. . ... . •• . . . 
Shale, pyritif<.'rous ...... . ........... .••. . . .. . ............ . ....... . ... . .... 
COAL .... . . 
Clay, dark, hard , "sulphur banct·• ....... . ...... .• ..... .•. ... . . .•. ..... . . ,, ... 
Clay, light ... .. . . ............................. . ........ . ...... . . ....... • . 
Limestone ........... . ... . . .... ......... . ....... •• ....... • ......... . . . . . . 

Inches. 
48 

7 
10 

1 
10 

5 
6 

12 

Greenton.-The Lexington bed outcrops in the valleys west of 
Greenton and is drifted by P . E. Oliver on land of J. A. Chamberlin 
(N. E . 14 S. W. 14 Sec. 1, T. 49 N., R. 28 W.), and by Wilson Brothers 
on land of H. T. Robinson (S. W. 14 N. W. ~ Sec. 15). The coal is 
only 13 inches thick at these mines, and is separated from its lime
stone cap-rock by 12 to 20 inches of black, "slaty ", shale. 'rhe usual 
layer of hard pyritiferous clay is found next the bottom of the coal. 
Down Sniabar creek from this locality to Vv.ellington the Lexington 
is at or just below stream level and no mines or prospects were found. 

Lexington.-Since the earliest days of the settlement of the region, 
when coal was mined to supply steamboats and pioneers with fuel, 
Lexington has been an important producing center. Formerly there 
were a number of shafts along the railroad east of the city and drifts 
in the bluffs for five miles below l\fyrick, but these are now aban
doned.* At Riverton the top bench of coal, found in places northeast 
of Dover, is four inches thick and separated from the cap-rock by 
six inches of "slaty" shale. Otherwise the bed is much the sam.e as 
in the district west and south of Lexington, where the top bench is 
absent. Drillings in Secs. 23, 25, and 26, T. 51 N., R. 27 W ., showed 
that the coal was replaced by drift along a channel one-fourth mile 
wide. Elsewhere in this locality the rock cover above the coal is thin 
and fractured, s9 that water entered the workings. Operators state 
that all of the territory east of Lexington and north of the Lexington 
branch of the :Missouri Pacific railroad as far east as Dover is mined 
out, unworkable, or barren. Just south of the railroad, however, two 

*For shaft records and more detailed descriptions of these mines see Marbut, Mo. 
Geo!. Survey, Vol. XII, pt. 2, 1898, pp. 217-220, 235-237. 
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miles east of the city (S. E. 1/l, S. W. l)i, Sec. 36), the Gaffin ll).ine of 
the Aull Coal Co. is now operated. The product is pulled up a short 
slope to the surface by a small engine attached to a cable. The work
ing £ace is more than a half mile south of the entrance. There are a 
few ''horsebacks'' and ''slips.'' The coal is as follows, much like 
that in the Riverton district : 

LEXINGTON BED EAST OF LEXINGTON. 

Ljmestone ....... .......... . . . .......... . ........ .. . .. . ........ . .. . 
Shale .......................................................... . .. . 
Llmes1lone .. . ............ ..... . .. . ... . . ... ....... . ...... . .. ..... • .. 
Shale, black, "slaty," lower two inches pyritiferous .... . . . . . ....... •. ... 
COAL .............. ..... . .. .. .. ..... . . ........ . . .. .... . . •. ........ 
Clay, black. very carbonaceous ................... . ...... . ........... . 
COAL .......................... . ............ . . . . . . . . . . . . ....... . . . 
Olay ...... .. ............... .. .. .. . ..... ..... ...... • ... . .. •• ..... . . 
COAL . .. .. . ...... . . . . . ............ • . ..... .. ...... . .. . .. .. ... . ..... 
Olay, dark, pyritifcrous, "sulphur"' .......... • . . ... .. • ... . .. • .... . .. • .. 
Olay. light . . . .. . .. .......... ... .... . ....... . ....... • ......• • ....... 
Limestone ................... . ...... . . .... ... . ...... •. ...... . .. . ... 

Feet. Inches. 
4 
3 
7 2 
l 2 

2 
4 

l 5 
t 

3 
4 

2 to 4 

In the deep ravines on the south side of Lexington are four mines 
that supply a large city trade: (1) Plattenburg Coal Co., drift, face 
1400 feet south of entrance; (2) Bell and Greer, drift, face 1900 feet 
southwest of entrance; (3) C. C. Sipe, shaft 26 feet, horse-whim hoist; 
and (4) Frank Crane, shaft 25 feet, horse-whim hoist. The larg.est 
companies operating are the Western Coal and Mining Co. and the 
McGrew Coal Co. The "\V estern mines were sunk during and after 
1900 on a spur that extends three miles south from Lexington and 
are: (1) Valley mine, shaft 87 feet; (2) :Midway mine, shaft 140 feet; 
(3) Summit mine, shaft 160 feet; and (4) South mine, shaft 180 feet. 
The equipments are modern and complete in every detail. Large 
first-motion steam hoists are used. There are electric lights at the pit 
bottoms, and electric power stations at the Midway and South mines. 
Twenty electric mining machines are employed. About 780 acres have 
been mined out, chiefly from the mines nearest the city. 

The McGrew mines Nos. 1 and 2 were opened in 1886 in the river 
bluffs three miles southwest of Lexington. The Graddy, another old 
mine, is now operated by the same company. All three drifts are con
nected and have continuous faces that lie more than one-half mile from 
the bluffs. 'l'hey have mined out about 300 acres. They are excep
tionally well managed, use 14 mining machines and five motors with 
a central power plant and repair shop at No. l, and bave double
tracked haulage lines in the main entry. At :McGrew No. 2 the Lex, 
ington coal bed is only a few feet above the river flood plain, while 
one mile farther up the railroad it is 25 feet lower and there are no 
mines in operation. From the Graddy mine to Myrick, however, t he 
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bluffs are pitted with abandoned drift openings and the Macey drift 
is still in operation, the face being nearly one-half mile from the bluffs. 

The coal and associated. strata are much the same at all the mines 
west and south of Lexington, the only noticeable change being a very 
slight thinning of the coal to the south. 

LEXlNCTON BED W11:ST AND SOUTH Oil' LEXI NGTON. 

Limestone, with bedding-plane partings 1 and 2 feet from base .... . . 
Shale, "roof slate" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . : . . . 
Shale, "block slate" .. .. . . ... . . . ... ..........• .. . . . ... . .. .. .. .. .. 
Shale, "band slate". . . . . . . . . . . . . . . . . . . . . . . . . . . ... . .. .. . .. .. ... .. .. . . 
COAL ... . . ... . . . .. .. .. .. . .. .... ..... . .. . .. .. . ... . ... . . .. . . .. . . .. . 
Clay . . . ..... .... .. . . . .... . .. .. . • ... . .. .• . .. . ... . .. .. . . . . .. .. 
COAL . . . ....... . . ... ..... . ..... .. . .. . .... . ... . .. ... .. . ... . 
Clay, fairly soft, "mining clay' ' ... . .. .. . . . .. .. ....... ... . . .. .. .. .. . 
Clay, dark, very hard, "sulphur" ... ......... . .. . .. ... .. .. . . 
Clay, light, softer. . . .. .. . . .. . . .. . . . . .. .. . ... . . ... .. .. . . 
Limestone. . . . . . . ... . ... . . . . .... ........... . ....... . .. . . .. . . . . . 

Inches. 
80 

3 to 5 
10 to 11 

2 to 7 
16 to 17 

3 to 4 
0 to 6 
1 to 6 

20 to 48 

The nature of the strata above the coal near the bluffs is shown 
by the following record : 

NEW AIR SHAFT OF McGREW MINES. 
T hickness. Depth. 

Feet. Feet. 
Surface clay. . . . . . . . . . . . . . . . . . . . . . . . .... . ....... . . .. .. .. . 26 26 
Sandstone .... . . .... .. . ... . ...... . .. ... . . .. . . ..... ... . . . . 16 42 
Shale . ... . .. . . .... . . .. ... . . .. .. . ... . .. .. .. .. .. . . .. . .. . . . .. . ... . 22 64 
Limestone . .. .. . . . .. .. .. . . ..... . . .. .. .. ... . .. . .. .. .. . 5 69 
Shale. .. .. .. . .. . .. . . .. . .. .. .. . ... . ... . .. ... ..... . . . 
Limestone...... .. .. . . . . . . . . . . . . . . . . . . . . . . . ... .. . ..... . 
Shale, "slaty" at base. . . . . . . . . . . . . . . . . . . . . .. . .. . .... . 

20! 89! 
8 ! 98 
7 105 

Limestone, blue. cap-rock . .. . . . ... . .... . . ... . .. .. . . ... . 7 112 
Shale, black, "slaty". . . . . . . . . . . . . . . . . . . .. .. . 
COAL (Lexington) . . . • · .. .. ... . .. . 

Ji l13t 
l! 115 

Although the strata closely associated with the coal are very 
persistent in character and thickness, those above the cap-rock are 
rather variable. This is shown by the following drillings made south 
of Lexington : 

DRILLING ONE MILE SOUTHEAST OF. VALLEY MINE (200 lf.RET NORTH AND 
800 FEET WEST OF CENTER OF' SEC. 10, T. 50 N ., R. 27 W.) . 

'l'hickness. Depth. 
Feet. Inches. Feet. Inches. 

Clay and gravel, very tough . ... .. . . 55 55 
Shale, yellow. . . . . . . . . . . . . .... ... . . .. .. . 12 6 67 6 
Limestone, wllite. . . . . . . . . . . . . .. . . . . ... ... . ... . ... . 7 74 6 
Shale, yellow . .... . .. . . .. . . .. . .. . ... . .. .. ... . . . . .... . 17 4 91 10 
Limestone, white ... .. . .. . . . .• ... ' .. . .. .. . ... . 12 1 103 11 
Shale, black.... . . . . . . . . . . . . . . . . . . .. .. ...... . ... . 6 104 5 
Limestone, cap-rock .. . .... . ....... .. . . . . .. .. .. .. . ... . • 7 8 112 1 
Shale, black ... .. ...... . . . . . ... . .. . ... ... . . . .. .... . . . 10 112 11 
COAL (Lexington) ..... . . . . . .. . ..... ... . . 1 9 114 8 
"Sulphur " . .. . , .... . .. . .. .. .. .. . .... . ..... . ... . .. .. . 6 115 2 
Clay to limestone bottom-rock ... .. . ... . . . 4 119 2 
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DRILLING IN RAVI~!<: SOUTH'.YEST OF SU.M:MIT .MINE (ON LINE BETWEEN 
SECS. 9 AND 16, T. 50 N., R. 27 W. ). 

Thickness. Depth. 
Feet. Inches. 'Feet. Inches. 

Clay and shale .. .. . .. .. .. .. . ... . . .. .. . 6 3 6 3 
Shale. blue at top, copper-color at bottom. sandy . . 23 9 30 
Clay, very soft.... . .. .. .. .. .. .. . . . . ... . .. .. . . 11 31 ll 
L imestone, white, fine-grained, very hard . .. .. . ... . .. .. . 4 35 11 
Shale, black, very bituminous in lower part .. 11 11 47 10 
COAL, absent farther north .... .. . .. .. .. .. .. .. .. . 10 48 8 
Clay ....... .. . . .. . 2 50 8 
Limestone, very hard ..... .. .. . . . 1 (j 52 2 
Clay, w ith sand . . .. .. .. . .. .. .. .. . .. .. .. .. .. .. .. .. .. . 2 3 54 5 
Limestone, white, tlne-grainecl. . . . .. . ... .. .. . .. .. . 11 7 ()(i 

Shale, black, bituminous . . . . . 5 10 71 10 
Limestone, blue. cap-rock . . . . .. .. . ....... . ... . ... . 6 2 78 
Shale. black, ''slaty" ....... . ... .. . . . 10 78 10 
COAL (Lexington) . . . ... . 8 80 6 
"SLtlplrnr". . . . . .. ...... . .. . .. .. .. .. . 4 80 10 
Clay, to Jimcstone bottom-roe!, . . . . . . ... . ... . ... .. .... . 3 6 84 4 

DRILLING ONE ~flLE sou·rIIWEST OF SOU'l'H :VlINE (NEAR CENTER 
SEC. 21, T. 50 N .. R. 27 W.). 

Thickness. Dep~h. 
Feet. Inches. Feet. Inch es. 

Clay ... . ........ . 10 5 10 5 
Rock (sandstono?) .. . 4 14 5 
Shale, sand l' near center .. 38 6 52 11 
Limestone, white ... . 3 8 56 7 
Shale. .. . . .. .. .. .. .. .. .. .. . .. . · · · · 25 6 82 1 
Limostone, white. . . . . . . . .... . . . . . . . .. . . . . 6 88 1 
Clay ancl blue shale .. . .. .. . .. .. . ... .. . ... . .. .. .. .. .. . 5 6 93 7 
Limostone, blue, cap-rocl, . 7 6 101 1 
Shale. black, "slaty". . . . . . . . . ... ..•.. .. ... . .. .. ... s 101 9 
COAL (Lexington) .. . . . .. . ... . .. .. .. .. .. . ... . . . . . .. . . 1 6 103 3 
"Sulphur". 6 103 9 
Clay, to limestone bottom-roe!<.., . . . .. ...... . . .. . ... . . 4 4 108 l 

The coals below the Lexington bed in the Tiexington field arc 
very little known. A hole drilled near the railway at the mouth of 
Wilmot branch found 20 inches of coal at 135 feet below the Lexing
ton bed. Above the coal was 20 inches of black shale overlain with 
light shale. This bed, which is probably the Bevier, is persistent under 
considerable territory. It is said that four feet of coal was reported 
in a drilling at the Lexington brewery, but that part of it may have, 
been black shale. 

W eUington.-The Lexington coal bed lies about 40 feet below the~ 
railroad at vV ellington, and was formerly mined from a shaft on the> 
east side of the town. It is said that the mine was abandoned because 
of a poor roof. One mile east of town the coal rises so high that for 
a short distance it is as much as J 5 feet above the railroad and can be 
mined by drifting. The Lanning and Harris Coal and Grain Co. 
operate the Daisy drift here (N. W. 1/1 S. B. Vi Sec. 14), shipping over 
the Missouri Pacific to Kansas City and points in Kansas. 'fhe working 
face is 3300 feet south nnd 2200 feet southeast of the entrance and 120 
acres have been mined out. Three motors haul from the face and are 
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supplied with power by a plant at the mine. 'l'he main entries are 
double-tracked, with electric lights at the partings and switches. In 
places there are three tracks side by side and the roof above them has 
stood £or years without timbers. Six Goodman mining machines are 
employed. The details of the coal and associated strata are practically 
the same as given in the general section £or the district west and south 
of Lexington. 

Although the Lexington coal lies below the level of Big Sniabar 
creek for several miles from its mouth, the bed outcrops £or four 
miles up Little Sniabar, and there is a group of small drifts on that 
stream about three miles southeast of vVellington. These supply local 
trade and are: (1) Edward Fallman land, Virgil Ball operator; (2) 
John McFadden; (3) C. Goodloe; and (4) August Anderson. Mining 
is done by hand in the bottom coal or in a few inches of "black jack" 
found in places above tbe "sulphur". 'l'be average of sections 
measured is: 

l,J,;){T~G'l'ON BED IN LITTLE SNIABJ\ft CR!i:EK. 

Limestone..... . .. ... .. .. . . .. . .. . . . .. .. . . .. .... .. . 
Sl1alo, "roof slate" . .. .. . ... .. .... .•. ... .. . .. ... .. .... . 
Shale. "bloclc slate" ... . .. .. . . ... .. .. . .... ... . . . .. .. . ... ..... .. ..• .. . .... . . 
$hale, ''band slate" . . . . . . . . . . . . . . . . . .. . ... . .. .. . 
COAL..... . . .. .. . . .. .... ... .. . .. ... . .. . . . 
Clay, pyritiferous . ........ .. . . . . 
COAL .......... . 
Clay, "sulphur" .... . ... . .. .. .. . ... . ... .. . . . 
Clay, softer, to limestone bott.-0m-rocl{ .... . 

I nches. 
48 

4 
11 

1 
13 

{ 

4 
-~ 

18 

Not quite two miles west of Wellington (N. W. 14 S. \V. 1/1 Sec. 
16) is the steam-power shaft, 76 feet deep, of the Labor Exchange 
mine. The mine was temporarily closed when visited, but the details 
of the coal are said to be much the same as at the Daisy drift. l\Iarbut 
gives the following record of an old shaft near the Labor Exchange: 

OLD HARTMAN MINE, TWO :t-HJ,ES WEST OF WELLINGTON. 

Thickness. Depth. 
Feet. Feet. 

Soil and clay. . . . . . . . . . .. . .. ...... . .. . .. ... . 12 12 
Sands~one ........ ... .•. .. ..••. ... .. .. . .. ..... .. . . . ... .. ....... 2 14 
Clay. red ... . .. . .. . ...... . ... . . . . . . . . . . . .. . .. . . ... . . .. . . 4 18 
Limestone, blue. . . . . . . . . .. . . ..... ... .. . .. ..• .. 4 22 
Shale, colored. . . . . ... .. .. ... . .. .. .. . 20 42 
Limestone, white ...... . .. . .... .. . . .... . . . . . . .. . . . .. ..... .. .. .. . 7 49 
Shale, whlt-0 and blue . .. . ... . .... .. .. . .. . .. .. .. .. . . . . .. . . . . ... . . 20 69 
Limestone . . ............ . , .... . . .. . . 7 76 
Shale. black. "slaty" .... . ..... .. . .. . . ..• ..... . . .. ... .. . .. ....... 1 77 
COAL.. .... .. .. .. . ........ . . . n 78} 
Clay ........ . ......... . . . ... ..... ... . .. . 5 83! 
Limestone .......... . ... . ... . .. . .. . . . 3! 87 

Napoleon.- Thc Independence Coal Co. operates a 50-foot shaft 
beside the railroad one mile east of Napoleon (N. E. 14 N. E. 14 Sec. 
24, T. 50 N., R. 29 ·w.), hoisting by steam power. The Lexington coal 
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lies 40 feet below the railroad level and is in much the same condition, 
though thinner, as in t4e Lexington field. 'l'he bed is but little 
disturbed in most of the mine, but in the west workings there is a real 
fault said to trend northwest-southeast. The coal has dropped down 
about 44 inches on the west side of the fault. In an old mine west of 
this one work toward the east was stopped by a fault with a down
throw of about the same amount toward the east. 

LEXINGTON BED A't NAPOLEON. 

Limestone ... .. . . .. .. . .. .......... . 
Shale .. ... ..... ... . ..... . ... . 
Limestone, partings 10 and 40 inches from bottom . . ... .. .. . ... ... . ... . . 
Shale. "roof s tate" . . . . . . . . . . . . . . . . . . . . .. . ....... . . . . . . .. . .. . 
Shale, '"block slate". . . . . ... . .. . . . 
Sil ale, pyritiferous. . . . . . . . .. . .. .. .. ..... .. ... . . ... .. .. .. .. .. .. . . 
COAL................. . . .. . .. . . ....... .. .. . ... .. .. . 
Clay, with pyrite and coal streaks .... .. .. ... ..................... .. . . 
COAL.. . ... . ............ . . .. .. .. . 
Clay . ......... . ... .. .. . . .. . . .. . ... . ............. .. . ... . ........ . 
Limestone ......... . ........................ ······················· 
Shale'. . . ... . ......... . ... ..... ... .. .. . .... . .. . ... .. ... . 

LEWIS COUNTY.* 

Feet. Inches. 
6 
3 6 
7 10 

o to i 
! to 2 

8 

3 
10 

2 
12 

t 
5 

Lewis county cannot be considered an important potential coal 
producer, although from time to time a small amount of coal has been 
mined in it for local use. In by far the greater part of the county the 
highest rocks beneath the drift cover are the barren limestones of the 
Mississippian series. A thin veneer of Pennsylvanian Coal Measures, 
consisting of shale and sandstone and possibly a few thin coal beds, is 
found on the ridge on which ·Williamstown stands, and isolated pockets 
of the same fo rmation are scattered through the remainder of the 
county. 1'hese were evidently formed in depressions in the upper 
surface of the Mississippian aud were protected from the action of 
post-Carboniferous erosion by the resistant limestone beds surround
ing them. Coal has been recently taken from a number of these out
liers and has .excited considerable local interest. Material so obtained 
may be of local importance but it is not likely that the county contains 
coal beds with adequate cover and of sufficient extent and thickness to 
justify the expenditure of large sums for development. Mention of a 
few of these outliers is made below. 

Monticello .-A small slope was operated for local trade during 
recent winters one-half mile east of Monticello (N. W. ~ N. W. 1h 
Sec. 5, T. 61 N., R. 7 '\1\T.), but when visited in August, 1910, was caved 
and inaccessible. The exposure at the slope is: 

*The topography of Lowis couniy Is shown on the Kahoka and Palmyra quadrangles; 
U. S. Geo!. Survey. 
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Feet. 
1. Sandstone, yellowish buff . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 5 + 
2. Shale, carbonaceous, in places coaly. . . . . . . . . . . . . . . . . . . . . . . . . . . G 
3. COAL (reported thickne~s).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
4. Shale, black and drab, carbonaceous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . 10 
5. Llmestoue (Mississippian) . . . . . . . . . . . . . . . . . . . . . . . . . .. .... . .. . . .... .. . . . . 

About 25 feet of yellow and buff sandstone, with no trace of shale, 
occur a few hundred feet north of the slope and perhaps cut out the 
coal in that direction. 

Where exposed the coal is somewhat bony and contains abundant 
pyrites. The deposit appears to be a small outlier or pocket, as Mis
sissippian limestone outcrops at higher levels in neighboring hills. 

Lewistown.- SeYcral years ago a few hundred bushels of coal 
were mined two miles nol'th of Lewistown (S. E. 14 Sec. 5, T. 61 N., 
R. 8 W.) by a slope and shallow shaft. 'l'his coal is repol'ted to be 24 
to 30 inches thick and to be overlain with a fair roof of "slaty" shale 
and underlain with sandstone. 

LaBelle.-Several small deposits of coal occur near LaBelle. The 
following drill record shows that there is a considerable thickness of 
Pennsylvanian three miles northeast of that town: 

DRTLLlNG IN SEC. 27, 'T'. 02 N., R. 9 W. 

1. Soil....... . . .. . ... . .. .. . ....... .. .. .. .. . 
2. Clay (dr:ft) ..... .. .. ..... .. .. . .. .. .. .. .. .. ... . .. .. .. ... . .. . 
3. Slate ........... .. ... .. .. . . . . . . . . . . ... . .. . . . . . ... ... .... . . . 
4. COAL ............ . 
5. Shale ("soapstone" ') . .............. . ......... . . . ... . ... . .. .. . 
6. Sandstone . . . .. .. .. . .............. . ... . ... . ........ . .. ..... . 

LINCOLN COUNTY.* 

Thickness. 
Feet. 

3 
!)3 

2 
4 

10 
53 

Depth. 
Feet. 

3 
!)6 
98 

102 
112 
165 

The Coal Measures in Lincoln county are Yery small outliers and 
pockets, the surface rock of the r emainder of the county belonging 
to older formations. Very thin outliers of Pennsylvanian, one bearing 
two feet of coal, are found on the higher ridges in areas aggregating 
less than five square miles. As mapped by W. B. Potter outliers occur 
in parts of sections 21, 27, 28, 34, and 35 of T. 50 N., R. 3 W.; sections 
13, 24, 25, 26, 27, and 36 of T. 49 N., R. 1 E.; and sections 19, 31, and 
32 of T. 49 N., R. 2 E. In addition to these small patches of regularly 
startified material there arc numerous pockets, which are most abun
dant on the upper branches of Coon er.eek, comprising only a few acres 
in extent and consisting of coal with a little shale and sandstone. As 
this coal i.s in many cases of exceptional thickness it has attracted much 
attention and was formerly mined from many small drifts and shafts. 

*Potter, ,v. B., Geology of Lincoln County: Geo!. Survoy of Missouri, Iron ores ancl 
coal fields, 1873, pp. 217-289. The topography of Lincoln county is shown on the Louisi
ana, Hermann, and O'Fallon sheets of the U. S. Geol. Survey. 
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Those inter.ested are referred to l\Ir. Potter's report for a very com
plete discussion of former operations. These deposits have the general 
characteristics of pocket coal in other parts of the State, and are too 
limited in areal extent and too inferior in quality to ever be of more 
than very local importance. 

Fig. 48. A Lincoln County Coal Pocket. (Afler rotter.) 

LINN COUNTY!'' 

AVER.AGE ANNUAi , l 'HODUC'l'ION, 1001-1010 .. . ...... . 0::.,04G T ONS. 

Aside from very small drifts and shallow shafts southwest of 
Browning, Linneus and Laclede, mining has been confined to the south
eastern part of Linn county. There are shipping mines at :Marceline 
and one is planned for Bucklin. Several mines with large local trade 
operate near Brookfield. Shafts were once sunk at St. Catherine. In 
spite of this rather small development, the entire county is probably 
rich in coal deposits. 

The formations exposed at the surface include the lower part of 
the Pleasanton shales and sandstones, all of the Henrietta shales and 
limestones, and that part of the Cherokee shale which lies above the 
'l'ebo coal bed. Practically all these rocks are shown in the Bucklin 
shaft record and most of them in the Brookfield and :Marceline records, 
to which the reader is referred for a general section. 'l'he higher coal 
beds are not important in this area. There are basins of coal two feet 
or less in thickness in the bottom of the Pleasanton formation, but 
the Lexington and Summit horizons show no workable beds. The 
only coal at the Mulky horizon is in rather small basins, such as the 
one south of St. Catherine. The next lower coal is the Bevier, the 
one so extensively mined at Bevier and elsewhere in lVIacon county. 
Although this bed contains more than 3 feet of coal at Lingo, in :Macon 
county, at Bucklin it includes only 22 inches, at Marceline 18, at St. 
Catherine 16, and at Brookfield 15. It has not ~een utilized in this 

*The geology of Linn county was first described by G. O. Broadhead: Mo. Geo!. Sur
vey, 1873-1874, pp. 257-271. The writer is unable to agree with the part of his general 
section (pp. 222-226) below No. 61. 
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region. It is possible that it is thicker in some parts of the unexplored 
portion of the county, especially the northeastern quarter. From 50 
to 75 feet below the Bevier is the Tebo coal bed, the one worked at 
all the principal mines. 'l'his bed is uniformly 26 to 30 inches thick 

Marceline Buck lin E. o( Brookfield SW.of Laclede 

Shale 

coal 9• 
.. ,. Cloy z· 

Coai IIN 

Fig. 19. The Tebo coal bed in Linn County. 

in the southeast<~rn qnarter of the county, but it is only 20 inches 
thick in the southwestern. It is a good steam coal, though it contains 
considerable "sulphur", and has a fairly stable shale roof. From 70 to 
J 00 feet below the Tebo is a bed that has been explored only with the 
drill. This is the Eureka, another bed with a shale roof. Where found 
near Bucklin, Marceline, St. Catherine, and Brookfield, it is about 32 
inches thick. In the St. Catherine record a three-foot coal bed was 
struck 39 feet below the Bureka, though that is the only drilling in 
which more than one bed was found below the Tebo. The top of the 
l\Iississippian limestone, below which it is useless to search for coal, 
was reached at 233 feet at l\Iarceline and 294 feet at Brookfield. The 
distance of the base of the Coal l\feasures below any given horizon 
varies within limits from place to place, because of the uneven upper 
surface of the Mississippian. 

Broadly speaking, the strata dip gently to the south at an angle 
equal to the slope of the main valleys. At and near Bucklin and 
southwest of Browning the strata are slightly elevated by an arch, the 
continuation of the College :Mound anticline of Macon county, which 
trends northwest-southeast. In the southwestern corner of the county 
the beds are similarly elevated and are greatly disturbed, so that south
west of Laclede may be seen the lowest beds outcropping in the county. 
Little is known about the amount of coal in the area north of the Bur
lington railroad, as the more productive hor-izons are concealed beneath 
the surface and practically no prospecting has been done with the drill. 
A useful guide to prospectors is the fact that from the Sullivan county 

~ line southward to the railroad, .except at a few places, the horizon of 
the Summit coal lies close to the level of Locust, East Yellow, and "\T'l est 
Yellow creeks. The. distance from tl1e Summit to the :first important 
coal horizon, the Bevier, is about 50 feet, so that the distance to it and 
lower productive horizons may be roughly estimated in any locality 
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in northern Linn county, provided the elevations of the main creeks . 
and the tract to be drilled are known. 

'rhe aggregate thickness of the coal found in the Coal Measures 
at Brookfield, St. Catherine, Bucklin, and Marceline, in beds 14 inches 
or more thick averages 86 inches, but some of the beds thin to the west 
and northwest; the lower ones lie in large basins only, and under cer
tain areas near lower Locnst creek there is little or no coal: The fol
lowing table is made on the assumption that the beds contain 1800 
tons to the acre-foot : 

TOTAL OHIO.lKAL TONNAGE OF COAL IN LINN COUNTY. 

Average Area 
thickness in Content of beds 
of beds square in 

in Inches. miles. t-0ns. 

-----
Southeastern quarter . . . .. .. .. . ... . 

-- ~ 
155 1,279,680,000 

Southwestern quarter . . . .. . .... . . . . . . . . . . . . 24 155 357,120,000 
Northern half .. . . . .. . . .. . . . .... . . 

:: ::::::: . . ... ~~ ..... 
310 1,190,400,000 

Totals . . .... .. . .. . . .... .. .... 620 2,827,200,000 

DETAILED MENTION. 

J11arceline.- l\Iarceline owes its prosperity largely to the coal
mining industry that has flourished there for many years, the Tebo 
bed being the one mined. There are now two large shipping mines 
with short spurs from the Santa Fe railroad, both operated by the 
Marceline Coal and Mining Co., and one local mine operated by the 
Landreth Coal Co. All mines have steam hoists and other modern 
equipment. JI.Inch of the product not sold locally is utilized by the 
railroad. l\line No. 1 of the l\Iarccline Coal and J\Iining Co. is 190 feet 
deep and is in the southeastern corner of the city, near the Chariton 
eonnty line (S. E. % S. W . 114 See. 32, T. 57 N., R. 18 W.). 1\1Iine No. 2 
is 130 feet deep and is just outside tl1e city limits, 11,4 miles north of 
the depot. lt is notable that the coal at the Landreth mine is about 
40 feet higher in elevation than that at the shipping mines, indicating 
a strong· dip. In the Landreth mine the dip is southeast; in No. 1 
the dip is regularly 11/z per cent to the south; in No. 2 the dips are 
very irregular in the south workings and in places cause 10 per cent 
grades. 

The bed mined is fairly regular at 27 inches in mine No. 1; 
at the Landreth mine it is 24 to 32 inches; at mine No. 2 it is very 
irregular, being 25 to 42 inches at the present W6rking face. Varia
tion in thickness is greatest where the coal is thickest. "Horsebacks" in 
the underclay and "rolls" in the roof decrease the thickness locally. The 
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Fig. l. :\ollne No. 1, Marceline Coal and '.\lining Co., Marceline, Mo. 

Fig. 2. Mine No. 2, Marceline Coal and Mining Co., Marceline, Mo. 

j 



' 



DRILLING AT MARCELINE. 257 

quality 0£ the bed is not 0£ the best. Though it makes a good steam 
coal, it contains considerable sulphur in streaks of iron pyrites and in 
large lenticles of pyrite combined with shaly and calcareous material. 
The greater part of these impurities is picked out and discarded; 
some pyritiferous chunks weighing more than 100 pounds were seen 
on the dumps. 

All the mines employ the longwall system. The roof is a drab, 
slightly sandy shale that makes a good longwall roof, though it will 
not stand machine mining and must be rather closely timbered on the 
main roads. In mine No. 2 there are' two plies of draw shale aggre
gating in thickness about one foot; in No. 1 only one ply of 3 inches 
comes down with the coal. Under the coal is ra thick clay containing 
numerous limestone boulders of various sizes. Locally these boulders 
may lie so close to the coal as to make it necessary to do the under
mining in the coal itself. Where there is much rock and the top of 
the concretions forms a fairly even surface, like that of a regular 
limestone stratum, what is termed "rock bottom" is formed. 

The rocks found in the Marceline district above the Tebo coal 
are well shown in the following record furnished by the superin
tendent of the :Marceline Coal and Mining Co. : 

RECORD OF DRILLING AT MINE NO. 1, MARCELINE. 

Thickness. 

1. D rift clay ....... . ...... . ........... .. .. . .. . 
Feet. Inches. 

25 
Henrietta formation-

2. Shale .. ............. • ...................... 
3. Limestone ...... . .. .. .. . ............. . ..... . 

Cherokee shale-

10 
5 

4. Shale, dark above, light below. . . . . . . . . . . . . . . . 10 
5. Limestone.......... . ... . .. . . . . . ... . .. . . ... . 5 
6. Sandstone.................. . ........ .. .. ... 19 
7. Shale... .. .. .. . . .. . ........................ 9 
8. Limestone, hard. . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
9. Shale, black, "slaty" (horizon of Summit coal). 4 

10. Clay............ .. . . . ... . .............. . ... 5 
11. Limestone...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
12. Shale. . ... . ................................ l 
13. Shale, black, with boulders (horizon of Mulky 

6 
2 

7 
9 
3 

Depth. 
Feet. Inches. 

25 

35 
40 

5() 
55 
74 
83 
86 
91 
97 
99 

100 

6 
8 
8 
8 
8 
3 

3 
3 

coal) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 103 3 
14. Clay......................... ... .... .. ..... 3 106 3 
15. Shale, calcareous... . ......... . .............. 2 108 3 
16. Sandstone... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 121 3 
17. Shale............. . . . ...... .... ............ 16 137 3 
18. COAL (Bevier) .... . ................ , . . . . . . . 1 6 138 9 
19. Clay..... . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . 3 141 9 
20. Limestone ..... . ... , . . . . . . . . . . . . . . . . . . . . . . . . 1 142 9 
21. Sandstone, soft. . . . . . • . . . . . . . . . . . . . . . . . . . . . • 6 148 9 
22. COAL........... . ............. ............ 4 149 · 1 
23. Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 151 1 
24. Shale, sandy at top.. . . .. . .. ..... . .. . . ... . .. . 10 4 161 5 
25. Sandstone.......... . . ..... ...... . .. . ....... 15 176 5 
26. Shale... . ............ .. .... .. .............. 13 189 5 
27. COAL (Tebo). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 4 191 9 

The following record furnished by 1\fr. Landreth includes the 
strata penetrated by his shaft and a generalized section of lower strata 

G-17 
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found by drilling in various parts of the district. The shaft section 
differs from the drill record at mine No. 1 chiefly in the detail of the 
Bevier bed and in the greatel' distance assigned to the interval between 
it and the Tebo : 

LANDRETH SHAFT RECORD AND DRILLING$, MARCELINE. 

1. Drift .............. . ... . .. . ... .. ...... . .. ..... . 
2. Shale ........... ...... . ....................... . 
3. COAL (upper Bevier) ..... . . .............. .. ... . 
4. Sandstone .... .... . .. .......... .. . .... .... • ..... 
5. Shale, black, "slaty" ...... ..... .. . : ............ . 
6. COAL (lower Bevier) ....... .. ............. . .... . 
7. Clay ..... ............ .. . .. .. .. .. .. .. .. .. .. .. .. . 
8. Lhnestone, hard ............ . ....... •.. ......... 
9. Sandstone ................... . ............... : .. 

10. Shale ................................ : .. ...... . 
11. COAL (Tebo), mined ........................... . 
12. Clay, with boulders ...... . ... •. .... .... ..... .... 
13. Sandstone and shale .......... • ...... .... ........ 
14. Shafo, black, "slaty" ... . ..... .. ...... . ....... .. . 
15. Clay .................. ..... . .... . .... . ..... ... . 
16. Shale ................ . ........................ . 
17. COAL (Eureka) ............................... . 

Thickness. 
Feet. Inches. 

25 
25 

1 
4 
2 

2 
1 

30 
35 

2 
6 

35 
4 
4 

22 
2 

4 

2 

10 

4 

8 

Depth. 
Feet. Inches. 

25 
50 
51 4 
55 4 
57 4 
57 6 
59 6 
61 4 
91 4 

126 4 
128 8 
134 8 
169 8 
173 8 
177 8 
199 8 
202 4 

The gas drilling at 11Iarceline, which was carried to a depth of 
2004 feet, was bored near and at about the same level as the Landreth 
shaft. According to the record, the Mississippian limestone, the lower 
limit of coal, was reached at 233 feet, about 110 feet below the Tebo 
horizon. Little except shale was found in the lower part of the Coal 
Measures. 

Bucklin.-Recently a single-compartment shaft was sunk 230 feet 
near the Burlington railroad, a short distance west of the Santa Fe 
crossing at Bucklin. The Tebo bed is being mined by a co-operative 
company of citizens and has proved so satisfactory that a larger shaft 
ii; to be sunk and direct connections made with both railroads. The 
coal is 28 to 32 inches, very hard and fairly clean. 'rhe roof is ia dark 
drab shale that stands well with the longwall plan of mining pursued: 

RECORD OF BUCKLIN SHAFT. 

Thickness. Depth. 
Feet. I nches. Feet. Inches. 

1. Drift ..................................... . 29 10 29 10 
Pleasanton shale-

2. Shale .. .. . ......... .... ......... .......... . 23 6 53 4 
Henrietta formation-

3. Limestone ................................. . 3 10 57 2 
4. Clay .... . ................. . ...... ......... . 3 1 60 3 
5. Limestone and shale . .... . ... . ... . . ......... . 3 2 63 5 
6. Shale, black .............. . ........... . ... . . 1 2 64 7 
7. Limestone .......... . ...... . ............... . 2 5 67 
8. Shale, black ............... . ............... ·. 1 6 68 6 
9. Sandstone ................. . ............... . 3 3 71 9 

· 10. Limestone ............................. , ... · ' 7 78 9 
Cherokee shale-

11. Olay, black (horizon of Lexington coal) ....... . 4 3 83 
12. Limestone ................................. . 6 6 89 6 
13. Sandstone ................................. . 13 6 103 
14. Shale ..................................... . 8 6 111 6 
15. Limestone ................................. . 2 6 114 
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RECORD OF BUCKLIN SHAFT. 

Cherokee shale-Continued. 
16. Shale, blaclc, "slaty" .... . ........ . .... . .... . 
17. COAL (Summit). . . .. .. . .. ...... .... . 
18. C1ay, white............. . .... . . ...... . 
19. Limestone ... . . . .. . ..... . .. .. .............. . 
20. Shale, dark brown, "slaty" (horizon of .Mulky 

coal) . .. . .......................... . .. . 
21. Clay......... .. . . . . ... . ............. . 
22. Sandstone ............... .. .. . . .... . ... . ... . 
23. Shale... . . . . .............. .. ....... . 

{

COAL, 19 inches} 
24. Sa.ndstone, 6 " (Bevier) ..... . ... .. . . . . . 

COAL, 3 " 
25. Shale .......... . .......... .. ...... • ...... . . 
26. Limestone .. ................ . ...... . ... . 
27. Sandstone .. . .. . ... . .. . ...... . ............. . 
28. Shale ........ ............ . ... . ... . .. . ... . 
29. COAL ('l'ebo). . . . . . . . . . . . . . . .. . ... . .... . 

Thiclrness. 
Feet. Inches. 

2 11 
7 

6 6 
2 

3 6 
3 

16 
17 

2 4 

1 8 
6 7 

41 8 
10 
2 6 
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Depeh. 
Feet. Inches. 

116 11 
117 6 
124 
126 

129 6 
132 6 
148 6 
165 6 

167 10 

169 6 
176 1 
217 9 
227 9 
230 3 

It is reported that the same amount of coal was found by drilling 
at points about a mile east and southeast of town and that 32 inches 
of coal (Eureka) was struck 70 feet below the 'l'ebo. The strata dip 
slightly east, west, and south from Bu<;klin, showing that the axis of 
the anticline, or arch, mentioned in the report on Macon county as 
passing south of Lingo, trends northwest-southeast through Bucklin 
or its vicinity. The 'rebo bed is about 25 feet higher at Bucklin than 
at Lingo or Marceline, and 40 feet higher than at Brookfield. North 
of Bucklin there is a slight southerly dip as far as the Sullivan county 
line. 

St. Catherine.-'More than thirty years ago mines were operated 
at St. Catherine, half way between Bucklin and Brookfield, the last 
worked (S. W. 1,4 Sec. 35, T. 58 N., R. 19 W.) being 140 feet deep, and 
an older one near it 90 feet. 'l'he following record cited by Broadhead* 
shows several workable beds: 

S'l' . CATHERINE SHAFT AND BORE. 

1. Clay ........ .. ..... . ............... . .. . . ....... . ....... .. . 
2. Shale, "slaty," rotten ...... .. ....... ... .... . ....... .. ...... . 
3. Sandstone, flinty ........... .. ....... . ..... . ........ • ....... 
4. COAL (Bevier) ...... . ...... . ....... . . .. . ........... . ..... . 
5. Clay ................. . .. . ... . ...... ... .... ... ...... . .... . 
6. Shale ................ ........•. ..... ... ..... . .. .. .... • .... 
7. Limestone, hard . . . .. . ...... . . .. ........ . .. .. ..... . 
8. Sandstone, blue .............................. .. ...... • ..... 
9. Shale................. ... .... ... ..... . . .. . . ..... ... . 

10. COAL (Tebo). . . . . . . . . . . . . . . . . . . . .. . .. .. ..... . 
Bottom of shaft-

11. Clay .... . .. .. ........................ ... ..... . ........... . 
12. Sandstone, flinty, hard ....................... .. ...... .... .. . 
13. Shale ............. . . . .... . .......... . ....... • ... . .. . ...... 
14. Shale, black, "slaty" ... ......•... . .. ..... ..... .. .... . .... 
15. COAL (Eureka) ....... . ............. . ... . .. .. ....... . .... . 
16. Clay.. . .............. . . .. . . ..... ...... ... ...... . .. . ... . 
17. Shale .......... . ............. .. ...... . .............. . .... . 
18. COAL.......... . . ... . .................. . .. .. ...... . ... . 

*Mo. Oeol. Survey, 1873-1874, p. 267. 

Feet. Inches. 
14 

6 

1 4 
2 6 

22 
1 
6 

40 
2 2 

3 
8 

60 
4 6 
2 6 
4 

35 
3 
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TI-IE COAL DEPOSITS OF :MISSOURI. 

Broold'icl<l 

W.Yellow 
Cr. 

E. Yellow· 
Cr. 

Two miles south of St. Catherine (N. 
'\V. 1;4 S. W. l;4 Sec. 12, 'l'. 57 N., R. 
19 W.) is the drift of S. Rosenthal in 
coal 18 to 24 inches thick, with a roof 
consisting of four feet of black "slaty" 
shale bearing large concretions (" nig
ger heads") and capped with five feet 
of drab 'to buff limestone. This coal 
is the l\Tulky bed, and it is o_nly in 
this vicinity that it is known to be of 
workable thickness in southern Linn 
county. It is said that a short dis
tance south the concretions cut clown 
badly into the coal. 'rhe Summit coal 
1s too thin to be utilized but is of 
importance as a marker £or lower 
horizons. Near the railroad it is 25 
feet above East Yellow creek, and two 
miles farther north it is at the water 
level. North of this it rises at about 
the gradient of the creek, keeping near 
the stream. 

Brookfield.-Severa.l attempts to ob
tain coal by shafting have been made 
on the west side of Yellow creek near 
Brookfield, but all have been unsuc: 
cessful because of the a.mount of water 
encountered and because the Tebo bed 
contains more impurities than farther 
ea.st. One mine formerly operated at 
the east city limits reached at 155 
feet the Tebo bed, consisting of 26 
inches of coal divided in the center by 
three inches of shale that is said to 
thicken to the west. On the east side 
of Yell ow creek, a.bout 1 Vz miles east 
of Brookfield, is a group of mines that 
now supply fuel to the city. All hoist 
with horse-whims, have no shipping 
connections, and work longwall. The 
bed mined 1s the 'l'ebo, which con
tains 24 to 32 inches of coal with a 
very thin streak of carbonaceous clay 
in the center. Iron pyrites (" sul-
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phur") is fairly plentiful, and in places rolls in the roof cut out half 
the coal or less. l\Iines in operation in 1910 were: (If H. D. Burdall 
(N. E. 1;i N. E . 1.4 Sec. 5, T. 57 N., R. 19 W.), shaft 140 feet; (2) H. 
Ji,. Wine (S. W. l,4 S. ·w. l,4 Sec. 33, T. 58 N., R. 19 W.), shaft 151 feet; 
(3tJ. Turpin (S. W. 1;.1 N. "\Y. 14 Sec. 4, 1'. 57 N., R. 19 W.), shaft 138 

;/ 
feet; ( 4) Crandall brothers (N. "\Y. 1.4 N. E . 14 Sec. 9, T. 57 N., R. 19 
W.), shaft 155 feet; (5(Walker and Scott (Sec. 16, T. 57 N., R. 19 W.), 
shaft 160 feet. 

There is a thinner coal bed above the one worked and a slightly 
thicker one of doubtful quality below, as shown in the following 
record published by Broadhead t : 

BR.OOKFH;LD SHAFT AND BORE. 

Thickness. D epth. 
Feet. Inches. Feet. Inches. 

1. Surface .... ... . ....................... • ........ 30 30 
2. Limestone. found in creek near by ................ . 1 10 31 10 
3. Clay and shale .................. .. ............. . 41 72 10 
4. COAL (Bevier). . . . . . . . . . . ... .. .. . ... . 1 3 74 1 
5. Clay and shale. containing concretions near base .. . 20 94 1 
6. Limestone ..................................... . 1 8 95 9 
7. Shale . . ......... .. .. . ...... . .. •. .....•...... . . . 52 8 148 5 
8. COAL (Tebo), mined .. ......... .. .. . ... ........ . 2 4 150 9 
9. Clay and shale .......... . . ..... . ............. •. . 16 166 9 

10. Shale, with rock concretions ..... . .............. . . 14 180 9 
11. Clay .................................... .. .... . 10 190 9 
12. Sandstone .. . ............. . .... . . • . ............. 8 198 9 
13. Clay and shale .... ..... . ....... . .. . .. .. ... . .. .. . 38 8 237 5 
14. Clay ....... . ... . ...... . .......... .. .. . ... . .. . . . 4 241 5 
15. Shale .............. . .. . . . . ....... . . .. . ........ . 2 243 5 

16. Clay, 5 " ~(Eureka) . . ... . . .• . . ... ..•. ....• 
{

COAL, 25 inches) 

COAL, 6 " J 
3 246 5 

17. Clay and shale ............... . .... .. .. . .. .. . .. . . 15 261 5 
18. Sandstone .. .. . ... . ... ...••................ ... .. 8 269 5 
19. Shale ......................................... . 21 2 200 7 
20. :Rock concreMons . . . .. . ... . ... . ..... .. .. • . .. . ... . 4 294 7 
21. Ilnrd rock (Mississippian?) . . .................... . 2 296 7 

The Summit coal bed, which is about six inches thick and lies 
about 120 feet above the 1'ebo horizon, outcrops in the bank of '\Vest 
Yellow creek near the railroad bridge. It forms a useful marker and 
is characterized by a cap-rock of compact gray limestone that weathers 
into rhomboidal slabs and is separated from the coal by about thr.ee 
feet of black "slaty" shale. The Summit outcrops near the level of 
West Yellow creek five miles northeast of Brookfield (S. W. 14 S. W. 
14 Sec. 10, T. 58 N., R. 19 W.) showing a slight rise of the strata 
toward the north. 

Laclede.- Attempts to find coal at Laclede have not been success
ful. A drilling for water to a depth of 248 feet in the north part of town 
was barren of coal. Another, two miles southwest, found nothing over 
six inches thick in J 37 feet, and one on Coal branch, only 114 miles 
north of the mining locality mentioned below, gave no results in 127 
feet. 'rhe lack of coal at these localities may possibly be connected 

t)lo. Geo!. Survey, 1873-1874, p. 268. 
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with the presence of a sandstone-filled channel known to exist about 
three miles southwest of Laclede, in which case more productiv.e terri
tory may lay quite close to barren drillings. At Woodland Mills 
(N. E. 14 Sec. 14, 'I'. 57 N., R. 21. W.) there is a remarkable exposure 
in the bluffs of Locust creek, where strata geologically higher than 
any seen elsewhere in southwestern Linn county dip steeply down 
stream and a.re overlain unconformably with sandstone and shales 
similar to those described as the Moberly channel deposits in Chariton, 
Randolph, and other counties. 

One mile southeast of Woodland .l\lills (N. 1/2 Sec. 24, 'I'. 57 N., 
R. 21 V'l.) small drifts and shallow shafts have been worked inter
mittently for years. The bed mined is the Tebo, the same as the one 
worked at Brookfield and at the Turkey creek mine in Chariton county, 
but its elevation is considerably higher than in the former field. It 
probably underlies a considerable territory in this part of the county, 
though cut off on the north by sandstone. 'l'he coal is 20 inches thick, 
with two inches of clay in the center. Above it is 56 inches of blue 
shale, above which is two feet of black shale capped with one foot of 
limestone.t Below the coal is four feet of blue and yellow clay resting 
on sandstone. 

Mead·ville.-It is reported that on a hill in the eastern part of 
Meadville a shaft was sunk 120 feet without finding coal. A shaft 
100 feet deep reached 18 inches of coal a.bout a mile northwest of 
town. On Locust creek, east of Meadville (Secs. 27 and 34, 'I'. 58 N., 
R. 21 W.), a little mining has been done in 17 inches of coal that lies 
20 feet above the creek. Above the coal is 20 feet or more of sandy 
shale. Below a parting of bituminous shale more than one foot thick 
is a lower bench of coal six inches thick and below this 15 feet of clay 
containing calcareous concretions and resting on a l1ard blue limestone 
that outcrops in the creek. The association of strata resembles that 
at the Bevier horizon, but such a correlation can be made only tenta
tively. 

Linnons.- Becls outcropping near Linneus lie too high in the series 
to bear much workable coal, but indicate the depth at which the more 
important horizons may be reached. Just north of the city (Sec. 31, 
T. 59 N., R. 20 W.) are 15 feet of red shales lying near the base of the 
Pleasanton, the same as the highest rocks in the Bucklin shaft record. 
Descending to the west from this locality the rocks of the Henrietta 
formation may be seen, and in Locust creek (Sec. 34, T. 59 N., R. 21 '\V.) 
those just above and below the Summit coal horizon outcrop, the coal 
itself being represented only by black "sla ty" (laminated) shale. 
'l'hrce miles north th e place from the outcrop of the Summit coal is 20 feet 
above Locust creek, with a mere streak of coal exposed at the Mulky 

· t AclditionaJ strtttn nre described by Droa.c\hcn(I: Mo. Oeol. Sun,ey. 1873-1871, p. 26l. 
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horizon below it. This dip to the south nearly equal to the gradient 
of the creek continues for a considerable distance up stream, so that 
west of Purdin (S. W . 14 N. W. 14 Sec. 11, T. 59 N., R. 21 \Y.) the 
"slaty" shale of the Summit horizon may again be fonnd about 25 
feet above Locust creek, and farther north (N. ,N. % N. E. % Sec. 2, 
T. 59 N., R. 21 W.) it is at the water level. 

B1·oicning.-Rumors of two to four feet of coal found in a drilling 
near Browning are persistent, though nothing definite could be 
ascertained. The principal coal horizons lie 130 feet or more helow 
the town, as the outcropping strata in the vicinity are Pleasanton 
shales and sandstones. One mile west of Browning (N. E. 14 N. W. 14 .. 
Sec. 7, 'r. 60 N., R. 20 W.) a bed that lies in the Pleasanton and is only 
eight inches thick has been stripped a little, and west of this, on W <.:st 
Locust creek, the limestone a few feet below the top of the Cherokee 
formation outcrops. A short distance down stream (N. vV. 14 N. W. 14 
Sec. 14, 'r. 60 N., R. 21 W.) is a coal bed reported to be 14 inches thick, 
but not now exposed. Four miles southwest of Browning an arch, or 
anticline, brings above Locust creek rocks which are, according to F. 
C. Greene, stratigraphically lower than those outcropping elsewhere 
in northern Linn county. 

BLUFF ON WEST LOCUST CREEK (S. E. t S. W. t SEC. 23, T. GO N., R. 21 W.). 

1. Sandstone, y1•llow ..... . .....................................•. . . 
2. Shale, da.rk, sandy .......... • . . ..... . ...... .. ...... . ....... .. ... 
3. Shale, black, "slaty" . ............. . ....... . .... .. . . .... .. .. • . . .. 
4. COAL (Bevier) ...................... .... ... ..•................. 
5. Clay .............. . ........ .• ...................... . .......... 
6. Limestone, gray, nodular......... . ....... . .............. . 

Feet. Inches. 
10 
30 

2 4 
5 

1 5 
3 

A short distance south (N. 1/z Sec. 26) this coal is 9 to 16 inches 
thick, and a little was mined years ago. There is reported to be an 
eighteen-inch bed about J5 feet below it. 

LIVINGSTON COUNTY.* 

AVERAGE ANNUAL PRODUCTION, 1001-1010 .... . ....... 1,528 T O:VS. 

Many small mines are found in Livingston county, but all of them 
produce coal for local use only. Over most of the county the out
cropping rocks belong to the Henrietta formation and Pleasanton shale. 
There is an area of Cherokee shale along Grand river, and high table
lands capped by the Bethany Falls and associated limestones in the 
southern and western parts of the county. A thickness of about 475 
feet is exposed, with probably 200 feet of lower Pennsylvanian found 
only in drillings. 

*'1'he geology of Livingston county is described by G. C. Broadhead, Mo. Geol. Survey, 
Rcpt. for 1872, pt. 2, pp. 290-316. All references to Broadhead arc from this report. The 
coal is ,,ery briefly described by Arthur Winslow: Prelim. re:pt. qn coal, Mo. Geo!. Survey, 
J891, p:p. 95-96. 
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GENERAL SECTION OF OUTCROPS IN LIVINGSTON COUNTY. 

Feet. Inches. 
Feet. Inches. 

Kansas City Jlmestone-
1. Limestone, thin-bedded and cherty in lower part, !1eavy-bedded 

in upper, maximum thickness about ................... . 
2. Shale. blue at top. black and "slnty .. below . .. ... ........ . .. . 
3. Limestone, nodular at top, oolitic in places, with shale partings 

near base (Bethany Falis) .................... .. . .. ... . 
4. Shale, blue in greater part, black and "slaty" at base ....... . . 
5. Limestone ................. . .. .. .. . ............ . .. ...... . 
6. Shale and sanclstone, 1 O to 30 feet, average ................ . . 
7. Limestone, ferruginous (Hertha, base of Missouri group) .... . . 

Pleasanton shale-
s. Shale .. .. .. .. ............ ... ........................... . 
9. COAL (Ovid). maximum 20 inches ...... ... . .. ... . ........ . 

10. Sandy shale and st\ndstone, about . .. . ............ .• ..... . .. 
11. Limestone, blue or gray, hard or nodular ........... . ... .. .. . 
12. Shalo, drab .......... . ...... . .... .. ............ .. ....... . 
13. COAL ....................... . ... . ..................... . 

20 
3 

21 
6 

20 
7 

14 

80 
2 to 6 

16 

14. Shale, red a,nd clayey, or sandy and with sandstone, about. . . 70 
15. COAL (Mulborry), absent in southern part of county......... 0 to 2 
16. Clay and shale.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . O to 20 

H enrietta formation-
17. Limestone, gray, massive........ . ... . ..................... 4 to 5 
18. Shale, blue. red and green, with thin beds of limestone, limo-

stone nodules near base .......... . .... .. . ... . .. ....... 15 to 20 
19. Limestone, buff, with sha.le partings, about.. . . . . . . . . . . . . . . . . 8 

Cherokee shale-
20. Shale, blue, with black layer (horizon of Lexington coal) .... . 
21. Limestone, blue, weathering buff or brown ...... ...... ..... . 
22. Shale, clayey at top, sandy ... . ..................... . ..... . 
23. Limestone, hard, blue, cven-bedcled, generally in 2 layers .. .. . 

6 
3 to 4 

20 
2 

24. Shale, black, son at lop, "slaty" and calcareous below. . . . . . . . 3 to 4 
25. COAL (Summit) ........ . .. .. ........ .. ........ . ... .. ... . 
20. Clay and shale ........... .. ..... .. .. .. ............ .... .. . 
27. Limestone, buff, nodular .................. . .. .. .... .. .... . 
28. Shale, dark to black, with concretions of limestone and thin 

shroads of coal (horizon of Mulky coal) ................ . 
29. Shale, sanely, with thin coal scams and sandstone ........... . 
30. COAL (Bedford) cut out by sandstone in places ..... . .. .... . 
31. Shale, sandy, with clay at top and black "slaty" shale below .. . 
32. Limestone, black, pyritiferous, fossiliferous ... .. ............ . 
33. COAL (Bevier) ................ . ........ ................ . 
34. Clay . ...................... . ........ . . . .. ........ ... . .. . 
35. Limestone, gray, nodular at top ......... ... ....... .. .. . .. . . 
36. Shale, argillaceous ..................... . ................. . 
37. Limestone, drab, weathering brown .. .. . .......... . ....... . . 
38. Shale, blue above, darker below .......... .... . . .. . ....... . . 
39. Limestone, dark blue, weathering buff ..................... . 

5 
2 

50 

14 

2 to 4 
2 to 5 

7 
2 

14 

9 

6 
10 

0 

4 

6 
o to 6 

3 

0 to 28 

0 to 10 
Oto 4 

6 
6 

0 to 10 
40. Shale, black, "slaty," some clay at base .................... . 2 6 
41. COAL (Tebo) ..... . .................... ... ...... . ...... . 16 to 20 
42. Olay and shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . · 5 
43. Limestone, bluish, nodular ..... .. .. . ........ . ..... . ...... . 1 
44. COAL ................ ... ............. .. .. ..... ........ . 1 
45. Clay and shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 + 
46. Interval to base of Coal Measures, not exposed, about . ...... 175 to 225 

rrhe distribution of the Kansas City, Pleasanton, Henrietta, and 
Cherokee formations is shown on the state geologic map. In general, 
the beds lie horizontal, but the geology of certain areas is complicated 
by low dips. A syncline, or trough-shaped area in which beds lie at 
relatively low levels, probably accompanied by a little faulting, ap
pears to traverse the county in a northwest-southeast direction from 
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near Wheeling to the northwest corner. At Graham's Mill, Spring 
Hill, Utica and other places, irregular dips occur. 

The Ovid Coal probably occurs under all the high land in the 
"Blue :M:ound" region, in the vicinity of l\Iooresville, and in the north
western part of the county. It has been reported up to 20 inches thick, 
but its average thickness is probably not over 6 inches. It is of little 
importance. 

'l.'he 111ulbei·ry Coal occurs in parts of the county cov.ered by the 
Pleasanton formation, except the south row of townships. Its thick
ness ranges from 6 inches to nearly 2 feet. Its distribution is irregular 
and the character of the roof is changeable .. It has been mined at 
Utica, north of Chillicothe, and northwest of Wheeling, and has been 
the source of most of the coal produced in the county. 

The Bedfo1·d Coal outcrops in many places in the southeastern 
part of the county and has been mined near Bedford. Its thickness 
is variable because of the nature of the roof, being 28 inches in one 
place and little or nothing where the overlying sandstone cuts clown 
into it. In many places the sandstone rests directly on the coal, but 
in a few places shale intervenes. 'l'his seam is thought to have been found 
near Chillicothe, where it varied from O to 33 inches, and at Utica, 
where it was 26 to 30 inches. The Bedford is probably the same as 
the upper Bevier bed of Chariton and Linn counties. 

The B evier· Coal, where it outcrops, is not over 4 inches thick, but 
may possibly increase to the west, as it is a persistent horizon and 
commonly productive. 

The Tebo Coal is exposed in a few places in the extreme eastern 
part of the county, where it has been mined. Its thickness ranges 
from 16 to 20 inches and it is generally overlain by clay that in places 
pinches out so as to permit the black "slaty" shale above to rest directly 
on the coal. 'l'he lower part of the bed contains considerable pyrite 
in places. Its extent north and west of the area of outcrop is unknown. 

The absence of extensive mining developments in Livingston 
county makes an estimate of its total coal resources very difficult. 
It appears probable, however, that there is at least an average of 30 
inches of coal in beds 14 inches or more in thickness. An estimate 
would make the total coal reserve of the county 1,532,J 60,000 tons. 

DEl'AILED MEN'l'ION. 

Southeast Corner.-The south bluffs of Grand riv.er show many 
:fine exposures of the various coal scams and the accompanying strata. 
Beginning on the road down the branch to the northeast corner of 

. Sec. 11, T. 56 N., R. 23 Vl. a measurement made included ,all of the 
beds from Nos. 16 to 34 of the general section. All the coal beds are 
less than 6 inches thick except the Bedford, which is 14 to 18 inches, 
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is overlain with massive sandstone, and is underlain by a considerable 
thickness of clay and shale. The nature of the roof indicates that the 
thickness of the coal in this vicinity is variable. The coal is absent 
in places, but where it is overlain with shale, as it is locally, its thick
ness is more constant. J\luch coal has been mined for local use in the 
N. E. 14 Sec. J], T. 56 N., R. 23 W. At the slope of J. W. Kimber in 
the S. W. 14 N. E . 14 0£ this section the coal is reported to be ]4 to 24 
inches thick, averaging 18 inches. It was overlain with shale and 
underlain with clay. 

West of Bedford, near Grand river (N. E. 11.i S. W. % Sec. 31, 
T. 57 N., R. 22 W.) is the sliaft of Y{m. Kelly, abandoned at the time 
it was visited. The shaft is reported to be 33 feet deep and the coal 
(Bedford) to be 18 inches thick. 'l'he coal is exposed a short distance 
to the north in the following section: 

Shale, dark, "slaty". . . . . . . . . . . . . . . . . . . . . . . . . . .. ...... ....... . 
Sandstone, gray, hard, calcareous, conglomeratic, in thin even layers, 

with shaly partings, 3 feet to. . . . . . . . . . ....... . 
Shale, clayey. . . . . . . . . . . . . . . . . . . .............................. . 
COAL (Bedford) .......... . ..................................... . 
Clay, hard, whiLe. . . . . . . . . . . . . . . . . . . . . .... .. . . 

Feet. Inches. 
15 + .... 

4 4 
. . . . 0 to 12 

16 

Up the hill southeast of the shaft, Nos. 21 to 28 of the general 
section are exposed, the horizon of the Lexington coal lying 80 feet 
above the coal mined. About one-half mile west of this is Monroe 
Ford, near which is the stripping of ,John Plaster in a seam thought 
to be the Bedford (K E. lf.~ S. E. 14 Sec. 36, T. 57 N., R. 23 W.). 
This coal is reported to be 3 or 4 feet thick, but the present stripping 
shows only 26 inches, the upper part of the bed having been removed 
by recent erosion and replaced by alluvium. The coal appears to be 
clean and free from "sulphur". The reported thickness is unusual for 
the Bedford scam. Fifteen feet south only sandstone and shale and 
two very thin coal beds are exposed for 50 feet above the creek, the 
thicker coal being probably a few feet below the water. 

The Bedford coal has been mined near :j3cdford . The following 
section by Broadhead is more complete than any now cxposerl: 

Feet. Inches. 
Sandstone ....................................... .. . .. .. ..... . . . . 10 + 
Shales, sandy and argillaceous.. . . . . . . . . . ... . .......... . .. ...... . 5 
COAL (Bedford), good. . ...... . ... . ... . ... . ............... . 1 
Fire clay, sandy .... ..... ... . .. .. ..... . ... . .. ....... .. . .. . .... . .. . 2 6 
Shales, bituminous at botLom: contain several concreUonary layers of 

iron carbonate.... . . . . . . . . . . . . . . . . . ......... . 10 
LimesLone, deep-blue, pyritife,·ous ........ . ... . ... . ..... . .. .... ... . . o to 10 
COAL (Bevier), has yellow "sulphur" incrustations .. .. ... .... ...... . 4 
Fire clay........ . ... . ......... . ... . ... . ............. . ... . 2 
Limestone, nodular ....... .. ...... .. ...... . . ... ...... . . .......... . 4 
Limestone, sandy, even layers, with bands of sbales . .... . 3 

Coal has been mined in the N. '\Y. 1!.t Sec. 18, T. 56 N., R. 21 W., . 
but nothing is done now. Across the road, in section 13 near Grand 
river1 the Bedford l10rizon appears to be barreq. 
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In the N. 1/z N. E . l,4 Sec. 29, T. 56 N., R. 21 W., Broadhead cites 
the occurrence of 20 inches of coal at the Tebo horizon. Above it are 
30 inches of clay overlaid by the same amount o.f black, "slaty" shale 
capped with a thin limestone layer. At the mouth of Toe String creek 
he noted 18 inches of coal in the same bed, 10 feet above Grand rivet· 
level. Here there are 6 feet of shale between the coal and its 6-inch 
limestone cap-rock, and 4:l/2 feet between the coal and a thin limestone 
below it. 

Of several thin coal beds in the southeastern corner of the county, 
only the Bedford (locally) and the Tebo are of workable thickness. 
Neither appears to be suitable for mining on a large scale, though the 
'l'ebo lies too low to outcrop nearly everywhere and may prove more 
attractive in undiscovered flelds where it can be found only with the 
drill. 

Wheeling.-In the N. E. 1!.t N. W . % Sec. 31, T. 58 N., R. 22 W., 
at the old Collier :Mill, is the following: 

Feet. Inches. 
Sa.ndstone, yellow ......... . .. .. .. .. . . . . ..• . . .. ... . .......... . ..... 4 + .... 
Shale. black. "slaty" ...... . .... .. .. . .. .. .. . . .. . . .. .. . ... .. ... . .. . . 4 
COAL (Mulberry"/), reported . .. ..... . .. . ... . .. .. . 6 to 16 
Covered, with red and drab shale showing in p laces, about . . ... . . . . 5 
Limestone, light buff to gray, very nod ,tlar at top. thin-bedded and with 

shale partings in middle .... . .. . ....... . . 9 4 
Shale, dark at top, drab below (Lexington coal horizon) ... . . . .. . . ... . 6 6 
Limestone, gray, weathering buff, nodular on top . . ... . ... . ... . ... . . 2 6 
Sha.Jc, upper 3 fee~ clayey, sandy below, to water in Medicine creek ... . 1a 

'f he coal was formerly mined by drifts at several places in this 
vicinity and reported to be of good quality. There is some question 
as to its correlation with the Mulberry, as the limestone at the top of 
the Henrietta formation and part of the shale below it were eroded 
away before the deposition of the coal. Farther northeast (W. :l/2 
S. ·,.;v. l,4 Sec. 29), the dip brings up the Summit coal, which, however, 
is only a few inches thick. 

Hallowce11, (Slagle's Mill) .-Folding, apparently accompanied by 
faulting, has taken place in this vicinity. Just south of the bridge in 
the western part of Sec. 24, T. 58 N., R. 23 \V., a section similar to that 
at Collier's Mill is exposed on the west side of the creek. To the 
north, in the N. vV. 1,4 of Sec. 24, the Lexington horizon is exposed a 
few feet above water level, and about 6 feet north of this the :Mulberry 
coal outcrops at the same level. Up the branch through the middle of 
Sec. 23, the limestones at the base of the J\Iissouri group dip strongly 
to the northeast and arc not more than 25 or 30 feet above the flood 
plain of 1\fedicine creek, indicating a vertical displacement of 100 feet 
or more. From the northwest corner of Sec. 24 along the west side 
of Medicine creek to the S. E. l4 of Sec. 14, there are a number of 
drifts and sl1aftis working the 1\f.ulberry seam. 
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The most important of these is the shaft of E. S. Inman on the 
land of Inman Bros. This is 48 feet in depth and the coal is reported 
to be 18 inches thick. \Vhere 1'1:Iedicine creek crosses the north county 
line, the Summit horizon is exposed near water level and is barren of 
coal. 

Chillicothe.-No coal has been mined very near Chillicothe. Just 
northwest of town in the southeast corner of Sec. 23, T. 58 N., R. 24 
W., feeble attempts have been made to mine what is probably the Mul
berry seam. Drillings for wells in the vicinity of Chillicothe report 
as much as 4% feet of coal, t including, probably, much black shale. 
The most reliable data are the records of a drilling and shaft reported 
by Broadhead and Winslow. The record given by Broadhead shows 
6 inches of coal (Summit 1) at 155 feet, 20 inches of "black smut" at 
175 feet and 24 inches of "black smut" at 197 feet, the latter probably 
at the Bedford horizon. 'l'he record of a shaft sunkt about 1 mile 
east of Chillicothe (east side of the N. ·w. 1,4 Sec. 30, T. 58 N., R. 23 
W. ), is as follows : 

Soil, clay, and sand, with blocks or limestone .... . . . 
Shale, bluish gray, with 3 to 4 feet of micaceous sand-

stone near middle ..... ........ ............. . 
COAL ..................... . ..... ... ... .. .. ... . 
Clay ................... . .............. . 
Sandstone, bro,,.-n. shaly. . . . . . ... .. .. . . 
Shale, gray ................ ..... . . . , ... .. . . . ... . 
COAL, poor, "stony" ........ ................ . . . 
Shale, gray, clayey at top ... . . ... ..... ... ....... . 
COAL ...... .. .......... .... . ...... . ... .... . 
Clay ....................... . ................. . 
Sandstone, clay, and thin scams of coal, with hard 

layer, probably iron carbonate. At 187 feet 
a.re 2 + feet of drab fusible clay, a t 197 foot, 4 feet 
or same, and ai 220 feet, 4 feet of same. At the 
bottom is sandstone ...... . ................. . 

COAL ................ ....... . .. ....... . ...... . 
Drill hole, no coal .... . ........... . 

Thickness. 
Feet. 

70 

40 
.... 

20 
22 

23 
1 
3 

110 
2 

122 

Inches. 

1G to 20 
1 to 8 

8 

0 

Depth. 
Feet. 

70 

110 
111 
112 
114 
136 
137 
160 
161 
164 

274 
277 
300 

Inches. 

4 

"A sandstone roof was found on tJ,e coal (lowest bed), of so un
dulating a character that it frequently almost cut out the coal entir.ely 
and, generally, materially diminished its thickness.'' 

Coal is reported to ha.Ye been formerly stripped 5 miles .east of 
Chillicothe (Sec. 34-, T.· 58 N., R. 23 W.), and as found in a shaft was 
about 20 inches thick. This is thought to be the 1\Iulberry seam. 

Graham's Mill.-Thc Mulberry coal has been mined at several 
localities in the north-central part of the county and is exposed in a 
number of other places, but in most of them is too thin to be of im
portance. Near Graham's :O[ill, on the east side of Grand river, the 

tSheparcl, E . M., Water Supply Papor U. S. Geol. Survey. No. 102, 1904, pp. 380-440 
t'Vinstow, Arthur, Prelim. rcpt. on coa,, Mo. Gcol. Survoy, 1801, p. 96, and notes in 

office. 

• 
I 
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coal was shafted and is reported 12 to 14 inches thick. It was not 
being worked when visited. About 5 miles north of Chillicothe (Sec. 
2, T. 58 N., R. 24 "\V.), are the Cox mines. A number of drifts and 
shafts have been operated in the vicinity for over 40 years. 

Feet. Inches. 

44 Shale, gray . 
.._l '",•._,· , 

18 Coal. 

4 to 6 Clay. 
-

5+ -~ Limestone. - --
FIG. 61. The Mulberry coal bed 

at the Cox mines. 

At the John Cox shaft (S. W. 14 S. E. 14 Sec. 11, T. 58 N., R. 
24 Vl.), Mr. Cox gives the following record (from memory): 

Clay .... . ......... . .... . .. .. . .. .. .. . .... . . .. ...... . ..... . . . . . . 
Sandstone . .... .. .. .. .. .. .. .. .. . .. .. . . . . . . . . . .. ... . .. . .. .. .... . 
Shale, blue... . . . . . .. ... .. . ... . ... .. . .. . .. .. .. . . .. .. . 
COAL (~Iulberry) . average .... . .. .. .. .. . . . .. . .. ... . .. ... ... . . .. . 

Thickness. 
Feet. 
32 
lC 
43 

H 

Depth. 
Feet. 
32 
42 
85 
86! 

The Mulberry coal at these mines, as at other places in the county, 
seems to be rather irregular both in distribution and thickness, vary
ing b.etween 14 and 24 inches. The roof is a shale containing remains 
of plants. l\1ining is done on a modified longwall method. rl'he floor 
is in places a limestone, but in others as much as 4 feet of shaly clay 
lies between the bottom-rock and the coal. At the J. B. Cox mine (N. 
E. % S. E . % Sec. 11), like conditions prevail. The coal is hoisted 
by horse-power and consumed locally and at Chillicothe. A short 
distance north of the Cox mines the only rock exposed is sandstone. 

Utica and Mooresville.-Coal has been mined at a number of places 
on the south bluffs of Grand river near Utica. Near the old mill site, 
the limestone at the top of the Henrietta formation outcrops about 
15 feet above water. About 150 feet west it dips and disappears below 
water. Above the point of disappearance, the following is exposed: 

Feet. Inches. 
Shale, sandstone and talus to top of bill . ... . .... . ..... ...•.. . . . . , . .. 
COAL ....... . ......................... . ... . .. .. . . ... . . . .. . 

140 
. ... 12 to 18 

Shale and sandstone, to water ......... . ....... . . ... . .. . .. .. .. .... . . 22 10 

This coal is stratig1·aphically higher than the Mulberry, and has 
been used at. the brick yard, being stripped with the shale. Up the 
river the rocks again rise, and the Mulberry coal was formerly mined 
on the land of John Stone for a quarter of a mile or more along it. 
According to Broadhead the coal was only 9 inches thick. 
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About 1870 a shaft was sunk at Utica to a depth of 190 feet and 
the following is reported: at 25 feet from surface 12 inches of coal, at 
80 feet 15 to 16 inches, and at 190 feet 26 to 30 inches. The latter 
seam was worked. Two miles nol'th of Utica (S. E. l,4 N. E. 1,4 Sec. 8, 
T. 57 N., R. 25 W.) is the shaft of Wm. Fullwood, on the land of G. 
T. '\¥ alters. The coal lies at a depth of 51 feet, and is reported to vary 
from 8 to 20 inches, with an average of 15 inches. The shaft starts 
about the level of the top of the Bethany Falls limestone and probably 
operates the Ovid scam. It is overlain by shale, underlain by clay, 
and worked longwall. l\rany small drifts, slopes, and shafts have 
been operated in this vicinity for many years and the product con
&umed mainly at lVIooresville. 

MACON COUNTY.~' 

AVERAGE ANNUAL PRODUCTION, 1901 - 1910 .... . ..... 927,983 T ONS. 

Since 1899 and during several previous years :Macon county has 
been the largest coal producer in the State, a distinction which it easily 

Fm. 52. Outline map showing position of the Bevier quadrangle. 

*The thick coal of t,he Bevier field in lVfacon county was first mentioned by F. Hawn: 
Mo. Geo!. Survey, Seconcl report, 1855. p. 12G. G. C. Broadhead briefly described the 
geology of the county: Mo. Geo!. Survey, 1855-1871, pp. 74-92; while that of the Bevier 
quadrangle was fully discussed by 0. H. Gordon, A report on the Bevier sheet: Mo. Geo!. 
Survey, 1893 (also Vol. JX, 1896), pp. 1-75. W. J . McGee visited exposures near Macon 
City ('!'rans. St. Louis Acad. Sci., Vol. V, 1888, pp. 305-336), but the writer is unable to 
agree with his stratigraphic conclusions. Coal mines were briefly described by Arthur 
Winslow. A prellminary report on coal: Mo. Geo!. Survey, 1891, pp. 62-67; and clays and 
shales by H. A. Wheeler, Clay deposits: Idem, Vol. XI, pp. 336, 347, 397, 546, et at. The 
topography of the eacstern porUon of the county is shown on the Macon and Atlanta quad
rangles of the U. S. Geo!. Survey, and that of the southwestern pa.r t on the Bevier quad• 
rangle, republished in this report. 
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gained by reason of the quantity and availability of its coal deposits. 
Two of the largest coal-mining companies in l\lissouri now operate in 
the district between Be,·ier and Ardmore, and ship their product on 
the Hannibal and St. Joseph branch of the Burlington railroad to 
points west and northwest. A number of local mines are located near 
Macon City and in country districts near Salt river, East fork, and 
elsew·here. Before the large mines in the Bevier-Ardmore district were 
started considerable coal was shipped from Carbon, a camp near Salt 
river east of Macon, but now only small local mines operate in that 
vicinity. Until recently mining on a large scale was done at Lingo, 
a station a few miles east of Bucklin, but is now at least temporarily 
abandoned. 

The drift is thick in Macon county, on many divides 100 feet or 
more, though exposures are fairly good along the lower courses of 
East fork and Salt river. Beneath the drift the highest formations 
are the lower Pleasanton, the Henrietta, and the higher Cherokee in 
the northern part of the county, and only the Cherokee south of the 
Burlington railway. Strata change somewhat from point to point, 
so no general section can be giYen that would represent the conditions 
in eYery district. The reader can obtain a good idea of the general 
stratigraphy, however, by combining the section of the upper strata 
measured by F. C. Greene and given in the description of rocks south
west of Hart, with the Eureka shaft record in the description of the 
:i\f aeon district. Between the lowest stratum of the Eureka record and 
the top of the :\Iississippian (the lower limit of coal) are shales, clays, 
and sandstones that aYerage 30 feet in thickness, though the beds are 
extremely Yariable because of the uneven upper surface of the 1\Iissis
sippian. The only records tl1at show the depth to the Mississippian 
are those of the deep drillings at 1\Iacon, Bevier, College Mound, and 
east of LaPlata, and perhaps of the Walker drilling at Elmer. 

There are fhe coal-bearing horizons in 1\lacon county, as follows: 

L Summit. average 12 inches. 
Interval, average 25 feet. 

2. Mulky (:\facon C 'ty) ,t average 18 inches. 
Interval, 6 to 50 eet. 

3. Bevier, average where mined, 52 inches. 
Interval, 20 to 40 feet. 

4. Tebo (Lower Ardmore),t average 14 inchr.s. 
Interval , 55 to 90 feet. 

5. Eureka, very variable. 

t'fhe coal beds termed ~Jacon City and Lower Ardmore by earlier investigators have 
been correlated with the Mulky of Lafayette county and the Tebo of Henry county, re
spectively, and in this report arc given the names by which they are known in the south
western region. 



272 THE COAL DEPOSITS 01° MISSOURI, 

NOT (XPOStO 

Fro. 53. General section of the rocl<s of the. 
Bevier sheet. (After Gordon.) 

S11'1nrnit Coal Bed.-'l'he highest coal, the Summit, is too thin to 
be of economic importance. It is capped by two to three feet of 
black "slaty" shale, free fro_m large concretions, over w~ich is a com
pact, massive ledge of limestone of about the same thickness. Below 
the underclay in most places is a limestone sump rock. 

Mulky Coal Bed.-The l\'Iulky coal bed is mined at several places 
near :Macon, in the breaks of Salt river, where it is the only outcrop
ping bed that has been utilized, near New Cambria, and in a few other 
localities. Though locally absent or thin, it is r.emarkably persistent 
at from 18 to 22 inches, is of good quality, and has a splendid roof 
of about five feet of shale which is black and '' slaty" at base, grades 
upward into softer and lighter material, and contains rock concre
tions. Above this shale is a very hard, compact, massive limestone, 
three to five feet thick, which makes an ideal cap-rock. Below the 

• 
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coal is a considerable thickness of clay. It is ·very difficult to dis
tinguish tl1c l\:Iulky from the Summit horizon in outcrops, although 
certain differences may be detected by the trained observer. ·when 
the thicker coal at the Bevier hori,i:on approaches exhaustion, the 
Mulky will become a prime factor in the commercial development of 
the region. 

Bevier Coal Bed.- The most important coal horizon in the State 
is the Bevier, so named because of the outcrops and mines in the Bevier 
district. It is thickest under the divide between ]\fiddle and East 
forks, south of the Burlington, as described later. Between :Middle 
fork and main Chariton it has been in most places r.emoved by erosion; 
near the western edge of the county, at Lingo, its value is impaired by 
the thickness of the clay parting. This portion averages only two 
inches in the Bevier-Ardmore districts; east of East fork it. thins 
gradually, so that on Salt river it cannot be considered exceptionally 
important. In the region north of tl1e Burlington the horizon of the 
Bevier is in most places below the drainage levels and few prospecting 
records that throw light upon its occurrence are available. ·where 
drilJing has been done the results have not been encouraging, yet it 
appears probable that undiscovered deposits of importance exist some
where in. this area. Farther north, in the Noving.er field of Adair 
county, conditions of deposition were very similar to those in the 

Lingo 

Coal 14' 

S.W.ofMacon 

Sm,th sfiaft 

Bevier Keota 

Northwestern No.8 Centra l No. ?S 

Ardmore 

Cen1rol No. 28 

College Mound 

Quinn dr'iO 

Coa l4Z' Coal 39' Coal 37' 

Clay I" Clay I 
Clay, co.,11z' 
Coa l 12' Coa l t~' 

Limestone Lime.stone 
Limestone 

Excello Macon Carbon 

V ,ers Shaft Honie C. Go. Brown ,ng slopo 

S&ndstol'e ~ ~ 
~ Limestone ~ limestone 

;;; t' 1::,:.::· 1:::::."· 
Clay :'.'.,;; Cl&y 

Coal 39' 

, 
::::::'.:', Sc>ndstone 5 

Coal 15· 

Limestone 
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Wnght d , ;(t 

~ Ume•ton~ 

i
~Shale4$ 

Coal 21' 

, 
Clay 

Fig. 54. Macon County coal beds. Bevier- first seven sections. 
three sections. 

Mulky-last 

G-18 
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Bevier field, and the coal at the Bevier horizon is much the same as in 
southern Macon county. lt is therefore natural to suppose that locali
ties between these two fields contain similar deposits. 

The material between the Mulky and Bevier horizons, as de
scribed in subsequent pages, is very irregular in character, though 
everywhere shale or sandstone or a mixture of the two. It is nearly 
50 feet thick in the southwestern part of the county and thins toward 
the east, so that near Bevier it is 20 feet and near Salt river only 10 
feet or less. Below the Bevier bed is clay that averages about one 
foot but is irregular because of the uneven upper surface of the lime
stone upon which it rests. 'rhis limestone is very persistent in occur
rence, though it is very thin in the breaks of Salt river. Combined 
with the absence of a limestone cap-rock it serves to distinguish the 
Bevier from all other coal beds. It also is an important factor in 
mining, as it decreases the tendency to ''squeeze,'' which is a serious 
drawback in some mines in the State, and in many places it affords a 
firm foundation on which props may be placed. 

Tebo Coal Bed.- At the old Eureka shaft and a few other places 
this bed is two feet or more in thickness, though in general it is 18 
inches or thinner. It was .explored at the Eureka shaft, but operations 
in it were not continued. It is mined at Marceline and Bucklin, in 
Linn county, and was found at Lingo to be a split bed of 27 inches. 
Between it and the Bevier arc 20 to 40 feet, chiefly of black "slaty" 
shales and drab shales; at the top of the interval are one or more beds 
of limestone forming the Bevier sump rocks and a very thin limestone 
commonly lies about six feet above the coal. The roof of black "slaty" 
shales bearing concretions and the limestone cap led McGee into the 
.error of correlating the 'l'ebo on East fork with the 1\Iulky at Carbon. 
The underclay of this bed is exceptionally thick. 

E1.treka Coal Bed.-At the old Eureka shaft, west of Macon, a coal 
lying 55 feet below the 'rebo was mined for a time, apparently 
not with great success. There were four feet of coal split by 
a very irregular clay parting, six inches to five feet thick. Be
tween the Eureka and the Tebo are shales, clays, and sandstones, 
the interval being elsewhere slightly thicker and more sandy than 
at the Eur.eka shaft. The coal lies too low in the section to out
crop within the county, but drilling has shown its presence in many 
places, notably southeast of :ilfacon and just across the county line at 
Bucklin. It is in most places too thin to be workable, but contains 
irregular basins or troughs of thicker coal that will at some future 
date be of importance. It is the lowest bed 0£ coal yet found in this 
region. 

In the following estimate of the quantity of available coal in the 
county only beds or parts of beds 14 inches or more in thickness are 
considered, and there are held to be 1800 tons per acre-foot. As very 
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little information is avail.able in regard to the northern part 0£ the 
county, detailed estimates cannot be made. However, it is believed that 
an average 0£ 36 inches of coal in beds 0£ 14 inches or more, in this 
region is a very moderate assumption. 

TOTAL ORIGI~AL TONNAGE OF MACON COUN'rY. 

Range. Town-

13 

13 

14 

14 

15 

15 

16 
16 

17 

ship. 

56 

57 

56 

57 

56 

57 

56 
57 

57 

13 to 17 58 to 60 

'fhickness of beds in inches. 

Mulky 20, Bevier 24 in half of area. Tebo J 5 
in one-third of area, Eureka 18 in one-
third of area ... ......... .. ...... . .... . 

Mulky 22, Bevier 24 in half of area, Tebo 15 
in one-third of area, Eureka 18 in one-
third area ..... . .... . .......... ..... .. . 

Mulky 22, Bevier 36, Tebo 16 in half of area, 
Eureka 18 In one-third area ........... . 

Mullcy 20, Bevier 24, Tebo 15 in half of area, 
Eureka 20 In l\alf of area ..... .. .. .... . . 

Mulky 18 in one-third ol' area, Bevier 48, 
Tebo 16 In half of area, Eurclm 18 in half 
of area ....... . ...................... . 

Mulky 18 in half of area, Bevier 48, Tebo 16 
in half of area, Eureka 20 in half of area .. 

Bevier, Tebo and Eureka combined 30 ... . 
Mulky 18 in half of area, Bevier, 'l'ebo and 

Eureka combined 36 . .. .. . ....... .... . 
Mulky 15 in one-third of area, Bevier 36, 

Tebo 24, Eureka 20 .................. . 
All beds in northern three tiers of townships, 

average 36 .................. . ..... . .. . 

Arca in 
square Tons of coal. 
miles. 

20 

22 

34 

35 

19 

22 
18 

36 

36 

456 

698 

82,560,000 

95,040,000 

235,008,000 

208,320,000 

129,504,000 

158,400,000 
51,840,000 

155,520,000 

293,760,000 

1.575,936,000 

2,985,888,000 

The best available statistics indicate that to the end 0£ 1910 
21,100,000 tons 0£ coal had b.een mined and utilized. 'l'his is only 
seven-tenths of 1 per cent of the original content, but in reality it 
represents greater loss, as much coal has been left in old workings 
and otherwise rendered unavailable. Computations based on old 
mine maps and the reports 0£ production by the State 11fine Inspectors 
show that the area mined out in the Bevier-Ardmore districts originally 
contained more than twice that actually sold. l\fore specifically: the 
maps indicate that to 1910 nearly 50,000,000 tons have been used or 
rendered unavailable, whereas statistics show £or the same period a 
production 0£ only 20,500,000 tons, or only about 40 per cent of the 
coal originally in the ground. The companies now operating are much 
more economical in mining than the earlier ones, and perhaps leave 
only 20 per cent of the coal in the ground. Of the product hoisted, 
about 30 per cent .is slack, part of which finds a ready sale. 

Broadly considered, the rocks of Macon county dip very gently 
to the southwest, yet certain features have important local effects. 
Aside from minor undulations, there is a notable arch, called by Gor
don the College Mound anticline, along which the rocks are at un-
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usually high elevations. The axis of the anticline trends northwest
southeast, entering the county southeast of College )found, passing 
south of Ilammacks l\fill and Lingo, and leaving near Bucklin. As 
may be seen on the map of the Bevier quadrangle, the Bevier bed is 
higher at and near College )lound tlian it is farther north or north
east. There is also a notable rise in level of the Bevier coal :from Lingo 
to Rocky ford and from Lingo to Bucklin. Other less conspicuous 
anticlines and synclines parallel the College 1\Iound flexure. On East 
fork, west of Atlanta, considerable disturbance is evident, and it may 
be that a strong anticline passes through that region, perhaps con
tinuing northwest to Cardy. Its presence · there would account £or 
the apparent anomalies of the drill records. 

DET A !LED '.\'fE~'l'TO.N. 

Xorlhe1'n Macon County. 

LaPlata.-Drilling has been done at LaPlata, but records could 
not be obtained. The fact that no development work followed suggests 
that no important coal deposits were found. It is probable that the 
drift is thick and the Coal l\leasurcs thin in this district, but the ab
sence of outcrops in the northeastern part of the county makes an 
analysis of the stratigraphy impossible. The following record of a 
churn drill hole six miles east of LaPlata (S. B. 1;.., N. E. 1,4 Sec. 7, 
T. 60 N., R. l 3 ·w.) shows that the Pennsylvanian is very thin at that 
point and probably extends very little farther to the cast: 

1. Drif~ clay. 
2. Fire clay .. . . ... . ... . ... . .. .. . ... .. . .. .. .. .. . .... .. . ... .. . ...... ... . ... . . 

Feet. 
97 
13 

215 3 . Limestone (Mississippian) . . . . . . . . . . ... . ... . ... . .... . 

Gm·dy.-'rhree diamond drillings were made by York Bros. one 
to two miles west of Cardy near the Santa Pe railroad. Although 
these holes ranged in depth from 180 to 222 feet only a few very thin 
stringers of coal were penetrated. The only lirnestones were two 
very thin beds struck in one drilling, the remainder of the strata 
consisting of shale with some intercalated sandstones. These drillings 
do not appear to show a typical succession, and cannot be considered 
a fair criterion of what may exist in other parts of northern l\facon 
county. Two miles north of Cardy, at the abandoned mine of David 
Vose, the following shaft r ecord is reported from the memory of the 
operator: 

RECORD OF VOSE SHAFT (W. { SEC. 7, T. 60 N ., R. 15 W.). 

1. DrlCL. . . . . . . . .. . . .. ... . . ... .. .. .... . . ... ... . . .. . ...... . . 
2. SandsLone ...... .. ..... . . .. . . ... .. .. . .... . .. .. .... . .. .. .. .... . ... . . . ... . . .... . 
3. Limestone . .... , ... . . . . . . . . . . . . . . . . . . ........... . 
4. Shale, "slaty" . . . . . .. . ... . .. . .. . ... .. . . ... .. .. .. . ... . . . .. . ... .. . 
5. COAL.. . .. . ...... .. . . ..... . . . ... . ... . . ........ .. ...... . . . . . 
6. "Dirt with sulphur bfills'' ... . ..... . .. .. ... . ... . .. .. . ... . .. ... .. . . 
7. Shale ... 
8. COAL, three feet to .... ... . ... . .. . . ..... . . . ... ... . .. ... ... . . ... ... . . . 

Feet. Inches. 
18 

8 
1 
4 6 
1 6 

36 
80 

3 6 
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Gifford.-Two miles southwest of Oitl'orcl, at a ford over the 
Chariton (Sec. 17, T. 60 N., n. 16 W. ), strata from the Snmmit cap
rock to the shale just below the :Mulky (Macon City) sump-rock may 
be seen, but no coal occurs at these two hori7.ons in this district. The 
horizon of the Bevier bed lies less than 50 feet below water level at 
the ford, and that of the Tebo a short distance lower. 'I'he thickness 
of coal at these horizons is not known. A hole drilled jnst over the 
line in Adair county (Sec. 33, T. 61 N., R. 16 W .) is said to have pene
trated one foot of coal at 54 feet and 44 inches at 1.08 feet. .Mr. Zim
merman, on whose hmcl this boring was made, says that the amount of 
coal was overestimated. 

Elmer.-At the small Perry mine, about two miles northeast of 
Elmer, there are 20 inches of coal capped by 2% feet of '' slaty'' shale 
over which is eight inches of limestone. Nearer Elmer on Sand creek 
(N. E. 14 S. E. 1/1 Sec. 36, 'l'. 60 N., R. ]6 W.) there are ]2 to 18 inches 
of coal overlain with 15 feet of blue sanely shale. The above two coal 
beds resemble respccti,·ely the l\fulky and the Bevier, but this correla
tion is made with hesitation. A hole drilled 150 yards north of the 
Iowa and St. Louis station at Blmcr, from abont the level of the coal 
on Sand creek, passed through clay, shale, and sandstone, and en
counter.eel 10 inches of coal at 40 feet and traces at 60 feet. The record 
of the \\Talker shaft and drilling at the brick yard was furnished from 
memory and not from written records, but its importance justifies its 
insertion here : 

WALJ<F.R SHAFT AND DRILLING (N. E. t SEC. 1, T. 59 N., R. 16 W.). 

1. Drift clay. . . . . .. .. . .... .. .. .. . ...... .. . . . . .. . 
2. Shale . ...... . . . . . . . . . . . . . . . . . . .. . .. . . .. .. .. . .... .. . 
3. COAL (Bevler'/). . . . . . . . .. . . . , .. .. .. . ... . .... ... .... . . ... .. . 
4. Shalo. very bituminous. . .. .. .. .. . . . 

Feet. Inches. 
18 
27 

1 2 
8 

5. Shale and sandstone.. . . . . .. . . . . . . . . . . . 99 
6. Rock, very hard (::11:ississippian?). . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

A mile and a half south of Elmer (N. E. 14 Sec. 1], T. 59 N., 
R. 16 vV.) there is one foot of coal overlain by 26 feet of shale and 
that in turn with a hard blue limestone one foot thick. This coal 
may be the Bevier. Farther south (N. E. 1/1 Sec. 23, T. 59 N., R. 16 W.) 
there is an outcrop for 200 yards in a gully of 17 inches of coal, bearing 
numerous clay seams. Outcrops are very poor in all of this region, 
and the correlation of strata is correspondingly difficult. 

Hart.-Along l\Iussel fork exposures are fairly good. Near New 
Boston the following section shows the position of the bed (Lexington) 
mined at Stahl in Adair county; and that all the important coal hori
zons lie below the level of the fork: 

STRATA EXPOSED NEAR NEW BOSTON (N. W. t SEC. 6, T. 59 N., R. 17 W.). 
Pleasanton shale-

1. Shale, red and white . ...... . . . 
Henrietta formation-

2. Limestone, gray, weathers rough on top, heavy-bedded .... . .. .... • .. . . 
3. Shale, with thin layers of nodular limestone. . . . . ........ . ... . .... . 
4. Limestone, in bed of creek (upper ca,p-rock of Lexingion coal) ....... . . 

Feet. 
30 

3 
13 
1+. 
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'l'he Lexington horizon contains little or no coal in Macon county. 
Southwest of Hart are excellent exposures in a big cut of the Santa 
Fe railroad near 1\fosscl fork. 

STRATA EXPOSED SOUTHWEST OF HART (N. W. t SEC. 19, 
'l'. 58 N., R. 17 W.). 

Pleasanton shale- F'ect. Inches. 
!. Shale, red and white ..... .. ....... . 5 

Henr ietta formation-
2. Limestone, gray, weathers bulr, rough on top ....... . ... . .. .. . 3 9 
3. Shale, with a thin layer of limestone nodules in centee. 16 7 
4. Limestone, buff, clayey. nodular. . . . . . . . ..... .. . 2 6 
5. Shale, drab to burr. calcareous ............. . ...... . ....... . . 2 8 
6. Limestone, gray, clayey, irregularly bedded . ...... . 4 5 

Cherokee shale-
7. Shale, dark (horizon of Lexingt,cm coal) ......... . ....... . 5 6 
8. Limestone, drab to deep brown, rough on top . ........ . . . . 4 
9. Clay, white..... . . . . . . . . . . . . . . . . . . . . . ..... .... .. .. . 4 

10. Concealed, probably shale and sandstone . ............ . . . ... . . 12 
11. Limestone, blue, in one layer ............... . . . 1 8 
12. Shale, black, "slaty" .... . ...... . . . . . . . . .... ... ..... . .. . .. . 2 6 
13. COAL (Summit), six inches to ....... . ....... .. .... . . . . . ... . 8 
14. Clay, about. . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... . .... . ... . 5 
15. L imestone. buff. . . . . . . . . . . . . . . . . ..... .. ... ... .. . 2 
16. Sbale, drab. sandy at base (hor izon of Mulky coal) . .. . 10 6 
17. Sandstone and sandy shale .... .. .. . . 5+ 

According to this exposure none of the horizons above the Bevier, 
whfoh lies only a short distance below N"o. 1 of the above section, bear 
coal of importance at this locality, though a short distance east (S. Vv. 
1,4 N. E. ~ Sec. 20, T. 58 N., R. 17 W.) and down :M:ussel fork what 
may be the l\'Iulky is 16 to 20 inches thick. 'l'he probability that 
thicker beds occupy the Bevier or Tebo horizons may be inferred from 
the deposits known to exist at Lingo and Bucklin. 

Atlanta.-Some thin coal has been mined near Vienna and also 
about 311z miles northeast of Atlanta. Both northeast and southeast 
of Vienna (N. W. 1,4. Sec. 23 and S. E. ~ Sec. 27, T. 59 N., R. 14 W.) 
the Lexington horizon lies near the level of Middle fork of Salt river, 
as shown by small exposures of the limestones associated with it. 

:VVest of Atlanta, on Long branch, is a very thin coal bed in 
the strata shown below. This coal may be either the Mulky or the 
Bevier. 

LONG BRANCII SECTION. 

1. Sandsto11e. flagging . . .. ... . . .... .. .. .. . .... . . .. ... .. . .. . . 
2. Shale. sandstone, and concealed . . . . . . . .. ... .. .. .. .. ... .. . .. . 
3. Shale, black. "slaty'" ...... . ... . 
4. COAL, eight inches to.... . . ... . .. .. ... . . ... . . ... . . . . .. ... . 
5. Clay ..................... . ... . .. .. ... . ... . ... .. ...... .. .. . .... • 
6. Limestone. greenish gray, in bed of branch. . . ... . .. . 

Feet. Inches. 
a 

16 6 
2 8 

10 
5 
4 

Near the bridge over East fork, due west to Atlanta, arc several 
small abandoned drifts in what is probably the :Mulky bed, here 15 to 
24 inches thick and with a roof of two feet or more of black "slaty" 
shale overlain with a thin limestone cap-rock. A dip to the south 01.· 

southwest carries this coal to the level of the water under the bridge 
over East fork, where it is stripped a trifle in dry seasons. 'l'here is a 
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little coal at the Summit horizon also, and rocks higher than the barren 
Lexington horizon are exposed south of the road. Vv est of East fork 
(S. W. l,4 Sec. 24, T. 59 N., R. 15 W.) Dani.el Tate's mine shows 20 
inches of coal overlain with seven feet of "slaty" shale. A lower bed, 
perhaps the Bevier, was once reached by a shaft and is said to be 18 
to 27 inches thick. 1'he following record was kindly furnished by Mr. 
D. P. Branham: 

RECORD OF BRANHAM SHAFT (S. W. t SEC. 24, T. 59 N ., R. 15 W.). 

, Thickness. Depth. 
Feet. Inches. Feet. Inches. 

1. Drift clay ............... .. ..... ...... .. ..... . . . 25 25 
2. Limestone, blue .. .. .. .. . .. . ......• . ......•. .. . . . 2 4 27 4 
3. Shale, black, "slaty" ........................... . 2 29 4 
4. COAL .................. . ...... ..... ... .. .. .. . . 10 30 2 
5. Clay ......................... • . . . . .. .•. .. .. . .•. 7 37 2 
6. Limestone, white ............................. . . . 1 6 38 8 
7. Clay .......... . ..................... •• ....... • . 7 45 8 
$. Limestone, brittle, glassy ...... •.. .. .... ....... .. . 1 6 47 2 
9. Clay ................................ . ....... • .. 7 54 2 

10. Sandstone, whl~e ............. .. .. . . ... ......... . 42 96 2 
11. Shale, "slaty•·, 2 inches coal at base ........... • ... 2 2 98 4 
12. Shale. sanely ................................ . .. . 16 114 4 
13. COAL (Bevier?) ........................ . ...... . 1 $ 116 

Several miles up East fork, due east of Love Lake, the Lexington 
horizon is just above creek level, indicating that the important coal 
horizons of Macon county lie 50 feet or more below drainage level. 
About one mile northwest of this (N. E. 1J1 S. E. 14 Sec. 35, '1'. 60 N., 
R. 15 W.), however, 14 inches of coal under black "slaty" shales were 
utilized in a small way years ago and may lie in the Pleasanton forma
tion above the Lexington horizon. 

SOUTHERN MACON COUNTY. 

Carbon.- Carbon is an abandoned mining camp which :flourished 
on Middle fork of Salt river east of Macon before the development of 
the Bevier mines drove it out of business. A few small local mines still 
work the Mulky, a bed that outcrops low in the valley for a considera
ble di.stance and averages 22 inches in thickness. The coal is of ex
cellent quality, hard and clean, and has a strong roof that adapts 
itself readily to longwall mining. Near the bridge across the fork, 
on the wagon road leading east from :Macon (S. E. 14 S. W. l,4 Sec. 18, 
T. 57 N., R. 13 \Y.), is the E. :iVI. Browning slope, where the Mulky bed 
lies only a few feet above water level and is 22 inches thick. Over 
it are 67 inches of a shale which is drab and clayey at top but black 
and very calcareous and '' slaty'' in the lower and greater portion. 
Over the shale is a massive, compact, limestone cap0rock about 30 
inches thick. The Hunt slope is in the same bed one-half mile south 
(S. W. ~ N. E. 1.4 Sec. 19), where there are 20 inches of coal. One 
mile farther down the valley, up a small tributary from the west 
(S. W. 14 S. W. 14 Sec. 30), is the R. Vfalker drift, where there are 
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24 inches of fine coal, seven feet of overlying '' slaty'' shale, and 3llz 
feet of compact limestone cap-rock. 1Iany old workings in the 1\Iulky 
bed may be seen in the valley of Salt river and the lower part of its 
tributaries for three miles above Carbon and for many miles below it. 
The bed appears to be very persistent and to underlie nearly all this 
part of the county. 

The Summit coal has been removed by erosion in the greater part 
of the Carbon district, but remnants of it may be seen in places. 'l'hus 
about one mile northeast of the Browning slope (S. E. 14 S. E. l,i 
Sec. 7, 'I'. 57 N., R. 13 W.) it lies 22 feet above the 1\1ulky coal, is 16 
inches thick, and is separated from a thirty-inch limestone cap-rock 
by one foot of black "slaty" shale. About four miles north of this the 
Summit is said to be 12 inches thick and of poor quality. No coal 
outcrop has been found farther north, but drilling operations would 
probably uncover deposits similar to those of the Carbon district. 

The Bevier bed, so important west of 1\Iacon, is much thinner and 
lies nearer the 1\Iulky at Carbon, as shown by the accompanying sketch 
of the section* exposed at the first wagon bridge south of the railroad 
bridge over Salt river. Farther south the bed is irregular in thickness 
and locally thickens to as much as three feet, as in the following sec
tion measured by T. B. 1\Iarbut just above the level of low water in 
Salt river: 

EXPOSURE THREE MILES SOUTH OF CARBON (N. W. i S. E. t SEC. 31, 
T. 57 N., R. 13 W.). 

Feet. Inches. 
1. Sb ale, black ........ . ......... . ....... • ... .. ... . ... . ............ 
2. COAL (1.fulky), 20 inches to ...... . ... ... .... .. ............. ... . . 
3. Clay and shale .............. .. ...... .. ....... . ....... • .......... 
4. Limestone, gray, coarse-grained ......... . ... ... . ... . 
5. Cla.y, darl{ ...... .. ............. . .... .... .... .. .............. •. . 
O. COAL (Bovior), probably ..................... .. ...... . ......... . 
7. Clay ............... . .......... . ...... . ....... . ...... . ... ······· 
8. Limestone ..... . ................ .... ................. . ........ . . 

Feet. Inches. 
3 6 

1 to llf., 

Limestone. 

Shale, drab. 

2 
5 
1 
l 
3 
1 
2 

2 

G 

5 Shale, black, "slaty," with bands 
oC impure limestone. 

10 

24 

8 
1 to 2 

4 

Coal. 

Shales, drab, clayey. 

Coal. 
Clay parting. 
Coal. 
Clay. 

Fie. 55. The l\:fulky and Bevier coal bods 
near Carbon. 

*Winslow, Arthur: Preliminary report on coal, Mo. Oool. Survey, 1891, p. 67. 
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A mile northwest of the above (S. E . 14 S. W. 14 Sec. 25, T. 57 N ., 
R. 14 v.,r.) a three-foot bed of coal is said to lie 8 to J 2 feet below the 
1\lulky, the latter having its usual associations and thickness of 22 
inches. 

Beds lower than the Bevier lie too low to outcrop and can be 
found only by boring. A few years ago about 30 drillings were made 
southeast of M aeon; it is reported that workable coal was found at the 
Eur.eka horizon in a strip about three miles wide extending from three 
miles cast of ]\[aeon east of south to about one mile northwest of Cox. 
One of the holes in which the thicker coal was found is given below. 
Although it is said to have been drilled on a r idge near which the 
l\Iulky seam has been mined, preglacial erosion had removed that bed 
at the point penetrated. 

DRILLING NEAR CARBON (N . W . t S. W. l SEC. 18, T. 57 N. , R 13 W.). 

'l'hiclmess . Depth. 
Feet. Inches. 1-'eet. inches. 

1. Drift. . . . . . . . . . . . . . . . . . . . . .. .. . . . . .. . 35 8 35 8 
2. Limostone (Mulky sump-rock) . . . . .. .... .... . . .. . 1 10 37 G 
3. Shale, light-colored ... ... . . .. .. . ... . . . 9 46 6 
4. Sandswoe. ............. . . .. . . .. .. . . . . ..... . 10 47 4 
5. COAL (Bevier). . . . . . . . . . . ......... . 2 47 G 
6. Sanclstone. . . . . . . . . . . . .. . . ... . ... .. .. .... .. . 1 48 6 
7. Sha.le, light-colored, drab .. . .. . . ... . . .. . . . . . . . 5 6 54 
8. Shale, blue. . . . . . . . . . . . . . . . . . . . . . . . . .... . . .. . G 60 
9. Sandstone . ... . .. .. .... . . . . .. . . .. . ... . ...•. . ... . 1 4 61 4 

10. Shale, black, "slaty" .... ...... ... .... .. .. . .. . 1 4 62 8 
11. Shale, sandy ....... ... .. . .. .... . .. . . .. . .. .. . . . . . 3 3 65 11 
12. COAL (Tebo) ...... .. ..... .. .... .. .. ......•. ... 1 4 67 3 
13. Clay ......... . ........ . .. ..•.. . . .. . .. . .. .. . 1 9 69 
14. Shale. sandy ...... . ......... . .... . 17 86 
15. Sandstone ........... . ...... . . .. .. ...... . .. . ... . 3 89 
16. Shale, light-colored, sandy .. . . ..... . .. .. .. .. . .. . . . 7 G 96 6 
17. Sandstone, sbafo partings .... .. . . . 10 6 107 
18. Sbalo, light-colored, sandy . .... . . .. .. .. . . . . . .. ... . 

{

COAL, 30 inches} 
10. Clay, 5 " (Eureka) . . . .. . . .. . 

COAL. 9 " 

21 9 

3 8 

128 9 

132 5 

20. Clay ..... . ... . . .. .... . ..... .. . .. .. .. . . .. .. . . . . . 1 7 134 
21. Shale, light-colored , sandy . .. . . . . .. . . . .. . . l 10 135 10 

Cox.-In T. 56 N., R. 13 W. the ]lfulky coal bed outcrops low 
down in the valleys of Narro,vs creek, Hoover creek, and Salt river, 
as well as in several minor tributaries, and may safely be said to un
derlie the greater part of the township. This bed is very uuiformly 
22 inches thick and is mined at many points by drifting and stripping 
for local use. The bed has an excellent roof of hard plack "slaty" 
shale five feet thick, overlain with four feet of compact limestone. 
On or near Narrows creek much coal has been removed along the 
outcrop, drifts recently in operation being those of Lewis "\Vright 
(N. \V. 11.i, S. vV. J4 Sec. J8, T. 56 N., R. 13 ·w .) and William Vancycle 
on land of J. H. Smith (N. E. 14 N. ·w. J,i Sec. 18) . North of the 



282 'J'IIE COAL DEPOSITS 01'' Jl11SSOURT. 

Vancycle drift, in Sec. 7, the same bed is reported to be 27 inches thick 
at one place (N. E . l4 S. W. 14) and 24 at another (S. E. 1,4 S. W . 1~) 
where it is only a few feet above the bottom lands of Narrows creek. 
Farther cast (N. W. 14 S. E. 1,4 Sec. 8) it is 18 inches, and the same 
or a few inches thicker near the mouth of Nanows creek, where it 
is about 30 feet above the water. At the Wright drift it is 21 inches 
and a short distance north (S. W. l.li, N. W. l,4 Sec. 18) 22 inches: A 
half mile east of this, on another tributary of )farrows creek, it is 
24 inches thick. South and southwest of Cox (Secs. 29 and 30) the 
J'vlulky is 18 to 22 inches thick and only a few feet above the level 
of Greasy creek. Still farther south it is 18 inches thick and near the 
level of Hoover creek. 

'l'he Summit coal bed is less than 14 inches thick in most of this 
region and is eroded away in much of it. 'rhe limestone cap-rock and 
"slaty" shale above it are similar to those over the l\lnlky, though the 
shale is thinner. In Sec. 8, T. 56 N., R. 13 W. it is said to be 14 inches 
thick and 10 to 25 feet above the l\folky. These measurements proba
bly approximate those at other places where the higher bed is present. 

The Bevier bed lies only a few feet below the M:ulky and appears 
to be irregular in thickness, though nowhere exceeding three feet. 
This bed lies too low to outcrop except in the main creeks, and the 
tendency of its overlying material to wash down obscures it even 
ther.e. Northwest of the Vancycle drift (N. ·w. 11,.1, S. E. 1,4 Sec. 8, 
T. 56 N., R. 13 W.) it is said to be three feet thick and to have a roof 
of light-colored sandy shale. West of this (N. E . 1,4 S. W. 114 Sec. 7) 
it is reported as having the same thickness and as lying 12 feet below 
the Mulky. A drilling farther north (S. E . 1/1, N. vV. :1)., Sec. 6) shows 
its thickness there to be only 19 inches. What may be the Bevier bed 
is 22 inches thick on IlooYer creek, but a drilling at Cox shows only 
12 inches at that horizon. 

Broadhead* gives a section near '\Vinn branch (N. V\T. corner 
Sec. 3, 'l'. 56 N., R. 13 W.) including 18 inches of coal that apparently 
~orrelates with the Tebo, in which case it is evident that the strata 
are at higher levels than on Salt river. Drillings show little coal at 
the 'rebo horizon at other points. The finding of coal at the Eureka 
horizon in the northwestern part of T. 56 N., R. 13 ,V. has been men
tioned in the description of the Carbon district. 'rhis bed appears to 
be of irregular thickness and unworkable under present conditions in 
a number of places, although thicker in certain basins. Below are a 
few drill records, most of which do not report much coal, kindly fur
nished by Mr. David J\foore of Macon. 

*:yfo. Ceo!. Survcy.) 855-71, p . 88. 

' 
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1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 

DlULT,ING NEAR CARBON. 

DRILLING THREE. MILES SOUTH 01!' CARBON (S. E. t N. W . t 
T. 56 N., R. 13 W.). 

Thickness. 
Feet. Inches. 

Drift ... . .. .. . ... . .. . .............. . ... . .. .. . . . 77 8 
L imestone ..... .. .. . .. .. .. . . ... . ... . .. .. .. . .. .. . 3 
Shale, blue ... . 1 
Shale, black, " sla ty·• . ..... . .. .. .. . ... . . . ... . ... . 4 8 
COAL (Mulky) . . ...... . . . . . ... . . . ... . .. . 1 6 
Clay ..... . . . .. .. .. .. . .. .. ..... . .. ... .. . . 3 
Shale, light .. . . . .. . ... ..... ... . . .. .. .. . . ... .. . . . 5 2 
COAL (Bevier) . . . .. . ... . .. ... .•. . . .. . . . . . . .... . 1 7 
Clay. . ... . .......... . .. . . .... . . . 9 
Sandstone . . . ... . .. . . ... . .. .. ..... .. .... .. .. .. . . 1 4 
Shale, ligllt , sanely . ... . . 2 4 
Limestone.. . ... . ... . .. . .. . . . . . l 2 
Shale, light, sandy, with thin s andstone layer ... .. . 9 IO 
Shale, dark . .... . .. .. . . .. . 2 6 
Shale, blue a t top, sandy at bottom .... .. . () 6 
"Rock," black . ......... . .. .. .. . . ... . ... . .. .. .. . 10 
Shale, clarl{, sanely ... . 3 3 
COAL (Tebo) ...... . .. .. . ... . .. ... . ... . . 11 
Shale, with thin s anclsione layer near top . . . 11 
Sandstone . . . ...... . . . . 12 4 
Shale, variegated, with thin sandstone layer no:ir top 14 8 
Sands tone .. . ... . ...... .. .. . .. . . .. . . . ... . ... . .. . 8 4 

{

COAL, 12 inches} 
Sandstone, 20 " (Eureka) . . . . .. .. . .. . .. .. .. . . 
COAL, 6 " 

3 2 

Clay ........ . 6 
Shale, light, sandy .. . . . . 1 2 
Sandstone .. .. . 27 IO 

283 

SEC. 6, 

Depth. 
Feet. Inches. 

77 8 
80 8 
81 8 
86 4 
87 IO 
90 10 
96 
97 7 
98 4 
9() 8 

102 
103 2 
ll3 
115 6 
125 
125 10 
129 1 
130 
141 
153 4 
168 
176 4 

179 6 

180 
181 2 
20() 

DRILLING TWO MILES NORTH OF WOODVILLE (S. W. t S. E . t SEO. 15, 
T. 56 N., It. 13 W.). 

Drift ........ . ...... .. ..... . . . 
Shale, Ugb.t , sandy, thin sandstone layer near base . . . 
Sandstone, wi th shale partings ... .. . .. .. . 
Shale, dark a t top, remainder light an<l s andy .... . . 
Sandstone, with shale partings . .... .. .. . 
Limestone ...... . ...... .. .. . .. .. . ..... . ... . . .. . . 
COAL ........ . .. . 
Sandstone. . . .... .. . . .. . .. . ... . .. .. . 
Shale, light, sandy in lower half ... .. . .. .. ... .. . .. . 
COAL ........ . 
Clay... . .. . ... . . .. . . .. . . . . . . . . ..... . .. . ... . 
Shale, light, sandy. . .. . .. .. ... . .. .. . 
Sandstone . . ..... .. . 
Sha.le, light .. . ..... . . .... . . . . . . . .. .. . . 
Limestone ........ . . . .. .. .. .. . .. . ... . .. ........ . 
Shale. ligh t , sandy, sandstone layers in middle . 
Shale, dark, sandy. . . ... . ...... ... . ... ..... . .. . 
COAL . . ....... . ... . .. ... .... .. .... . . .. . 
Clay ..... . .... . ..... .. . . .. . ... . . . 
Sandstone . ... . ..... .. . 
Limestone .... . .. .. . .. .... . .. .. . . .. . ..... .. . .. . 
Shale, dark in center, light above an<l below. 
COAL ........ . ............ . ... . ....... . 
Clay ..... .. .. . .. . .. .... . . . . . ... . . . .. . . ... .. . .. . 
Sandstone ....... ... . . . .. . 

Thickness. 
Feet. Inches. 

25 
25 
9 6 
5 6 

23 
3 1 

3 . 
4 8 

IO 5 
7 

1 3 
3 9 
3 6 
1 10 
2 4 
3 4 
1 10 

() 

8 
3 9 
3 1 

35 5 
8 

1 10 
5 3 

Depth. 
Feet. Inches. 

25 
50 
59 6 
65 
88 
91 1 
()1 4 
96 

106 5 
]07 
108 3 
112 
115 6 
117 4 
119 8 
123 
124 10 
125 7 
126 3 
130 
133 1 
168 6 
169 2 
171 
176 - 3 
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DRILLING ONE AND ONE-HALF lVfIL'B:S NORTH OF COX (N. E. 
SEC. 17, T. 56 N., R 13 W .). 

Thickness. 
Feet. Inches. 

1. Drift. . . . . . . . . . . . . . . . ' . ... .. .. . . . .. .. . 25 
2. Shale, light. sandy . . . . . . . . . . . . . . . . 8 6 
3. Shale, Olack in center, bl ue above and below .. . .... , 5 6 
4. Shale, light. sanely. . . . .. . . ... . .. ' .. 3 5 
5. COAL (Tebo) . . ...... .... . · · ······ 11 
6. Clay .. . . . . . . . .. . . . ..... l 8 
7. Shale, in part st\ncly .. . . .. ' .. ' . .. . .. .. . . . . .. 10 6 
8. Sandstone .. . .. . . .. .. . . ... ... .. . . 9 4 
9.• Shale, in greater part lig ht and sandy ..... . 30 10 

10. Shale, blue .... .. ... . . .. . .. .. ... .. ... 20 4 
{COAL, 15 inches} 

11. Sandstone, 14 " (Eureka) ... . . 3 2 
COAL, 9 " 

12. Clay ... . ...... . . . .. ... . . .... .... ... . . .. .... . 2 2 

s. w. i 

Deptb. 
Feet. Inches. 

25 
33 6 
39 
42 5 
43 4 
45 
55 6 
64 10 
95 8 

116 

119 2 

121 4 

DRILLING AT COX (N. E. l N. W. t SEC. 29, T. 56 N., R. 13 W.). 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

1. Bored well . . . . . . . . . . .. . . . . . . . .... .. .... . 60 60 
2. Sandstone .... . . ... . . . . .. . . . . . . . . . . 3 4 63 4 
3. Shale, broken . . . . . . . . . . . . . . 4 2 67 6 
4. "Hard stone" . . .... .. .. ... . . . .. . .. ... . ..... 2 6 70 
5. Shale, light at top, blue at bottom .. . . .... .. .. . ... 

' 
10 9 80 9 

6. Limestone . . . . . . . . .. . ' .. . 4 1 84 10 
7. Shale, light at top, blue at bottom .. . ...... .. ..... 2 2 87 
8. Shale, black, "slaty". . . . . . . . . . . .. . . ........... .. 4 91 
9. COAL (Mulky) . . . ........ . .... . ........ . l 3 92 3 

10. Chty . . .. .... . . .. .. . . ... . .. .. . . .. .. .. . .. 1 9 94 
lt. Shale, light . ... . . . . .. .. .. .. .... .. .. .. .. 5 99 
12. COAL (Be.vier) .... . . ...•.. . .. . . .. 1 100 
13. Clay . . .... . . . . . . . . . . . . ... . ............ 1 6 101 6 
14. Sandstone ... .. . .. . . . . . . . . . . . . .... .... . 2 6 104 
15. Shale, blue, with one-foot sandstone iayer. 22 8 126 8 
16. Shale, black, •·slaty" . . . . . . . . . .. .. .. . . 1 6 128 2 
17. $hale, light, sandy . . . . .... .. .. . . 3 131 2 
18. COAL (1'ebo) . . .. ... 8 131 10 
10. Clay . .. ... .. . . .. ... .. . .. 1 2 133 
20. Shale, light, sandy, one-foot sandstone layer near Lop 7 10 140 10 
21. Sandstone, With t hin shtilo parting. . . . . . .. .. ... . 11 2 152 
22. Shale, light, sandy in lower half ... . .... . . . . . . . . . . . 2(; 178 
23. Sa.ndstone ... . . . . . . . . . . . . . . .. . ····· ·· . 3 6 181 6 
24. Shale, in greater part light and sanely . . . .. .. ... .. .. 20 201 6 
25. Shale, blue .. .. . .. . 18 6 220 
26. COAL (Eureka). . .. .......... 1 8 221 8 
27. Clay ......... . .. .. .. . ... . .. .. .. .. . .. 1 4 223 
28. Sandstone . . . .. ... . . . .. .. .... 2 8 225 8 

DRILLING ONE :MILE SOUTHWEST OF COX (S. E. CORNER SEC. 30, 
'I'. 56 N., R. 13 W.). 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

1. Drift .... . . .. . 28 28 
2. Shate, light, with eight-inch sandstone layer .. . 11 39 
3. Shale, blue. . . . . . . . . . . . . . . .. .. .. ........ . 11 7 50 7 
4. Limestone. .. . . . . . . . . . . . . . . . . . .. . ..... .. ... .•. 9 51 4 
5. Shale, upper half blue, lower black and "slaty" ... . . a l 54 5 
6. COAL (Tebo) . . ... .. . .. . .. . .. .. . .. .. ....... . 
7. Olay..... . . . .. .. .. .. .. .. .. . . . . .. .. .. . . 

1 55 5 
1 7 57 

8. Shale, ligl11,, sanely . . . . . . .... .. . 11 4 68 4 
(). Saoclstono.. . . . . . . . . . . . . . . ... .. . 4 6 72 10 

10. Shale, light, sandy ... .. . 24 6 97 4 
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DRILLING ONE MILE SOUTHWEST OF COX (S. E. CORNER SEC. 30. 
T. 56 N., R. 13 W.)-Continued. 

Thickness. Dep~h. 
Feet. Inches. Feet. Inches. 

l t. Shale, blue ............................... . .... . 5 8 103 

{

COAL, 4 inches} 
12. Shale, blue, 20 •· (Eureka) .... .. ..... •. ..... . 

COAL, 8 " 
2 8 105 8 

13. Clay .... .. ............... . ... . .. • . .. .. .. • ...... 1 4 107 
14. Shale, light, sandy ....... .. ..... . ........... .. . . 4 9 111 9 
15. "Black rock"' .... . ......... • ...... . ...... . ...... 1 5 113 2 
16. Sandstone ................ . .. .. .. . ...... . ...... . 10 4 123 6 
17. Shale, ligh~. sandy ........ . ..... ... . . ... . . . .... . 5 4 128 10 
18. Sandstone .. . ... . ......... . . . .... . ...... . ...... . 5 10 134 8 
19. Shale, in part sandy . .. . .. . . ...... . ... . .. ... . . 20 4 155 
20. Sandstone, soft . .. ........ • ...... .• ...... •.. .. . . 7 6 162 6 

Woodville.-At '\°\T oodville the regular coal beds and other strata 
have been removed by a large channel similar to the one described 
in Randolph and Monroe counties. .As exposed in a gully northwest 
of the village, there are 40 feet or more of massive r ed sandstone and 
sandy shale, with several beds of conglomerate bearing pebbles of 
Coal J\Ieasures limestones firmly cemented in a calcareotis matrix:. At 
the bridge northeast of .. Woodville (center Sec. 26, T . 56 N., R. 13 W.) 16 
.feet of light sandy shale OYcrlies 15 feet of massive sandstone. At 
and on both sides of the bridge due east of Woodville sandstone is also 
exposed. West of the village (S. E. 14 S. E. 1/1 Sec. 28) regular Penn
sylvanian beds containing 17 inches of coal ('l'ebo?) outcrop on 
Hoover creek, but 200 feet down stream these are overlain with about 
six feet of the conglomerate. On this part of HooYer creek, clips are 
steep and irregular, and farther northwest (S. '\\'". 14 N. E. % Sec. 28 ) 
sandy shales and sandstones of the channel deposits are again in 
evidence. 

South of west from ·w oodville, on Hoover creek and its branches, 
the strata are undisturbed and a num bcr of local drifts supply local 
trade from the Mulky bed, which outcrops in the hill sides. This bed 
contains fine clean coal 18 to 22 inches thick, with above it six to 
seven feet of shale, all but the top of which is hard, black, and" slaty." 
Over the shale is a limestone cap-rock with its usual characters. 'l'he 
only mines found in operation were the drifts of ilf. F. Switzer (S. E. • 14 N. E. 14 Sec. 33, 'I'. G6 N., R. 13 -w.) and G. A. Burkhardt (N. E. 
% S. E. 1,4 Sec. 32). 

Macon.- The J\Tulky ()facon City) coal bed is persistent in char
acter and thickness under the divide on wl1ich :Macon stands, and 
is mined both east and west of the city. The Bevier, however, is the 
bed utilized at most of the mines on the west, though its weak roof is 
a cause of an increasing tendency to abandon it for the l\Iacon City. 
Rast of l\facon the Bevier thins, as stated in the· description of the 
Carbon district. The Tebo and Eureka do not seem to be of im-



11,facon 

Hocizontal Scale: I'• 1111 Miles 

600' 
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Fig. 66. Cross-sections through Macon City. (1) Mississippian limestone. (2) Eureka coal. (3) Tebo coal. (4) Bevier coal. 
(5) :Vlulky coal. (6) Summit coal. (7) Glacial drift. 
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portance under the city, though the Eureka is locally workable on 
both sides of it. No drill records were obtained of the higher lands 
north and south of l\lacon, so that the strata under most of the divide 
must be inferred from the outcrops visible in the breaks of the Chari
ton and Salt river drainages. It is known, however, that the drift is 
at least 100 feet, thick in parts of the divide, a feature that renders 
prospecting expensive. 

Near the Burlington i-ailroad and the east corporation line of 
l\lacon (N. W. 14 N. ,\~. % Sec. 22, T. 57 N., R. 14 W.) is a shaft of 
1he Home Coal Co., 73 feet deep to the l\Iulky coal bed. Hoisting is 
done by steam power, mining on the Jongwall system, and the 
product is sold in the city or shipped to neighboring towns on the east. 
The thickness of the coal is uniformly 22 inches. There is a limestone 
cap-rock, under which is 41h feet of hard, black, "slaty" shale, that 
is very calcareous and makes an excellent roof. In places lenses of 
very pyritifcrous shale next the coal prevent it breaking down well. 
I\. few '' clay slips,'' adjacent to which the coal is full of pyrite 
("sulphur"), make longwall working difficult in small areas, but on 
the whole the bed is a clean one. 1'hc underclay is exceptionally thick 
and rests on a very thin layer of nodular limestone. 

A deep drilling/' the details of the upper part of which are evi
dently slightly erroneous, was put down in the southeast portion of 
:Macon (S. W. corner N. E. 1/1 N. E . 14 Sec. 21), not far from the Home 
mine. The only coal recorded was 13 inches at 49 feet and 22 inches 
at 75 feet, probably the Summit and Mulky beds. The Mississippian 
was reached at 185 feet. That no coal was recorded at lower horizons 
may have been due to imperfections in the drillers log. 

A short distance southwest of l\facon, in what is known as Coal 
Hollow, many small drifts, slopes, and shafts have explored the coal 
heds, chiefly the :Mulky scam, which lies about 15 feet above East fork. 

EXPOSURES SOUTHWRST OF MACON (SECS. 28 AND 2!), T. 57 N .. R. 14 W.). 

1. Limestone, blue, compact ........ . ............................ .. . 
2. Shale, blue, soft at top .......................................... . 
3. COAL (Summit).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .... . .. . . 
4. Clay and shale. with possib1y a thin limestone... . . ... . .. . ...... . . 
5. Limestone, yellowish gray. compact .............................. . 
6. Shale, soft at top, hare!, black and "slaty'" In greater part . . . 
7. COAL (Mulky)............ ... . ............................ . 
8. Clay and shale, about ................. . ........... . . ..... .. .... . 
9. CO,\L (Bevier). . . . . . . . . . . . . . . . ........... ... . . 

Feet. Inches. 
1 6 
2 1 
1 

15 
3 
5 
1 10 

20 
2 3 

South of Coal Hollow (center Sec. 32) all three coals outcrop, 
the Summit 11 inches thick, the 1Iulky 22 inches, and the Bevier 30 
to 36 inches and 17 feet below the )Iulky. One-half mile east the 
Bevier lies only seven feet below the ::\Iulky, and in one place the two 

'*For complete record see Trans. St. Louis Acacl. Sci., vol. v. 1888, pp. 327-328, or ,Vatcr 
Supply Paper No. 195, U. S. Ceo!. Survey. 1907, p. 90. 
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beds are said 1.o have so closely approached one another that they could 
be mined as one bed. 

'rwo mines are now s1~pplying the wagon trade from shafts be
tween ?1Iacon and East l<'ork: (1) J. C. Brown, 40 feet deep (S. E. 14 
N. W. l/.,1, Sec. 20, 'J'. 57 N., H. 14 \V.), and (2) J . H . Dennis, 60 feet 
Jeep (N. ·w. 14 S. E . 14 Sec. 17) . Both mine the 1\fulky bed, which 
is quite clean and uniform in thickness, on the longwall system and 
hoist with ho1·sc whims. 1\Ir. Dennis attempted to work the Bevier 
bed at the same shaft, but gave it up because of its poor roof. 

PARTIAL RECORD OJ<' DENNIS SHAFT (N. W. t S. E. t SEC. 17, 
'l'. 57 N ., R. 14 W.) . 

1. Limestone, massive, compact. . ................ . . .... . . . . . . 
2. Shale, lJlack. "slaty," with concretions. . . . . . . . . ... ... ........ . 
3. COAL (Mull{y). . . . . . . . . . . . . . . . . . . .. . ............. .. ...... • ... . 
4. Clay, four inches to . . . . . . .. . ........ . ....... . .... . . •. .. 
5. Lim est-One. two inches to . . ............ . ... . ................. . .. . . 
6. Shale, soft.... . . . . . . . . . . . . . .. . ....... . .. . 
7. COAL (Bevier), with two-inch clay parting. . ... .. ....... . .. . 

Feet. Inches. 
30 

22 to 24 

Shale and c lay. 

Coal. 

Feet. 
4 
5 
1 
1 

18 
2 

6 to 60 Clay, drab, pyritiferous. 

Coal. 

E'10. 57. The Eureka coal bed al the 
ahancloned Enreka shaft . 

Inches. 
6 

10 
2 
4 

4 

.l\Iany years ago the Eureka shaft was sunk 172 feet beside the 
Burlington rai lroad two miles west of Macon. · An attempt ·was made· 
by the .Macon Coal Co. to mine the Eureka bed, but was abandoned 
because of a poor roof and the amount of dirt in the coal; the Bevier 
bed was also operated at the same shaft. The shaft record furnishes . 
so complete a seetion of the stratigraphie succession 0£ the district 
that it is re-published below: 

J•:UREKA SHAFT* (S. W. t S. E. t SEC. 18, T. 57 N., R. 14 W.). 

Thickness. De1>th· 
Feet. Feet. 

1. Drir~ . . .. .. ...... . . ... . ... . ... . . . . . . ... . .. . ... . ... . 21 21 
2. Limestone. . . . . . . . . . . . . .. . ................ .. .. • .... 3 24 
3. ShaJo, black, "slaly". . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . 3} 27 t 
4. COAL (Summit) ......... .. .... . .. • ..... .. . . .. ..•. ..... . .. . 1 28t 
5. Clay.......... . ... .. .... . . . .. . . ...... . ... ...... .. . . . ... . 7! 36 
6. Sandstone .. .. . ..... ... .... . ........ .. .. . 2} 38} 
7. Shale . . . . . . . . . . . . . . . . . . . . . .. . ... .. .• ... . !H 48 
8. Limestone, hard, blue, known as "Bluestone" . . .... .. .. . ...... . 3 51 

*A r eport on tho Devier sheet: J\'fo. Geo!. Survey, vol. IX, 1896, p. 14. 





.MISSOURI BUREAU OF GEOT.OGY ANO MINES. Vor.. XI, 2ND SERIES, PLATE XVII. 

Fig. 1. Mine No. 61. Central Coal and Coke Co., Keota, Mo. 

Fig. 2. l\Iine Xo. 8, Northwestern Coal and :,\,lining Co., south of Bovior, Mo. 
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EUREKA SHAFT* (S. W. t S. E. i SEC. 18, T. 57 N., R. 14 W.) - Continued. 

Thickness. Depth. 
Feet. Feet. 

9. Shale, black, "slaty" ....... .• . .......•.......... . ....•..... 4 55 
10. COAL (:Mulky) ........ .. ...... .. .. .. . ........ . ... . .. . . .. . . 1! 56t 
11. Clay ........... . .............. .. ...... . ......•........ ... . 5t 62 
12. Shale, sandy, with some sandstono ... . ....... . ....... . ...... . St 70t 
13. "Cement rock" ..................... . ... .. .. . . ........... . . 2 72t 

3 75t 

2 77t 

14. Shale, sandy ....................... . ...................... . 

15. {g~~.L, 
1

~ !:~:es} (Bevier) ......... . ....... • · .. .. . · · · · · · · · · • · 
COAL, 10 inches 

16. Clay ...... ............. ... . ..... . ...... . .... .......... . .. . t 78 
17. Limestone ... ... ... ...................... • .. .. .. ..... ... ... 3 81 
18. $bale . ..... . ....... ... .... . .. .. ... .. . . .. .. ......... .. . . .. . 2} 83! 
19. Limestone, with six-Inch shale parting ............ . .. . 2 85! 
20. Shale, black, "slaty" ..... .. . .. . .......... . .. . ....... . ..... . 6 91! 
21. Limestone ............... . . .... .. . .. .. . .. ..... .... ..... . .. . ; 92 
22. Shale, black in lower pa.rt .. .. ..... . . . . ... . . . ... ............ . 11 103 
23. Limestone .............................. .. .. ... ..... . ..... . ; 103! 
24. Sha.le, black ....... . . ..... . .... .. ... ... . . .. . .... .. . . ... .•• . 5! 109 
25. COAL (Tebo) ........................ . .. . ...... . . ... . .. . . . 2 111 
26. Clay ........... .. ...... .. .............. . .............. . .. . 11 122 
27. Sandstone ... ................. ... .. . ......... . .......... . . . 6 128 
28. Shale, with thin layers of limestone and sandstone . . . . ..... . . .. . 1; 135! 
29. Shale, black, "sla.ty" ............ .. . ............ .. • . 5 140! 
30. Clay ...................................... ...... . ........ . 12t 153 

13 166 

6 172 

31. Shale, black and "slaty" at top and bottom ... .. , .. .. . .. ... . . . 

{

C OAL, 24 inches} 
32. Clay, 6 to 60 " (Eureka) . ..... . ........... . .. . .. .....• 

COAL, 24 " 
To top of Mississippian about 30 foct. 

Excello.-Under this head are considered deposits in T. 56 N., 
R. 14 W., east of East forlt. What underlies the divide on which 
Excello stands can be inf erred only from the outcrops on Salt river 
drainage on the east, previously described, and those in the breaks 
of East fork on the west. The Summit is probably unimportant; the 
Mulky a p.ersistent bed about 22 inches thick and with a good roof; 
the Bevier averaging perhaps 30 inches and with a weak roof; the 
Tebo in most places too thin to work; the Eureka locally workable, 
but only in restricted areas whose locations can be determined only 
with a drill. 

Three miles northwest of Excello is the small shaft of A . W . Sex
ton, 25 feet deep, operated for local trade. A number of small mines 
have been operated in this vicinity. " 

SEXTON SHAFT (N. W. i S. W. i SEC. 8, T. 56 N., R. 14 W .). 

1 . Limestone . .... . ...... . ...... . ......... ... .. . ........ . ......... . 
2. Sha.le, black ... .. ............ • .. ............ ... ................. 
3. COAL (:Mulky) ............. . ....... . .. .. ... ..... ... . ... ... . . .. . 
4. Sandstone ...... .... .... ... . . ......... ... .. . ....... • .. .......... 

5. {g~~~· 
2! in~~es}(Bevier) .... ....... . ........ ....... . ....... . ... . 

COAL, 13 " 
6. Clay ............. .. ............... ..... .... • .............. . .... 
7. Limestone, Impure ............................................. . 

*A report on tho Bevier sheet: Mo. Ceo!. Survey, vol. IX, 1896, p. 14. 

G-19 

Feet. Inches. 
3 6 
4 
2 

11 

3 2 

1 
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The sandstone above the Bevier has 
a slightly uneven lower surface. ·where 
the roof is shale the coal is somewhat 
thicker. Near the railroad, west of 
the Sexton bank (Sec. 9), the Bevier 
is said to be only 30 inches thick and 
is slightly less farther north (Sec. 4). 

Two miles northwest of Excello are 
two small mines. 'f. McGrath is open
ing a slope (S. V\T. 1)! S. E. % Sec. 8, 
T. 56 N., R 14 W.) to the l\folky bed, 
which is 21 inches thick and is -overlain 

· with 41h feet of very hard and cal
careous, dark gray, "slaty" shale, over 
which is a five-foot massive limestone 
cap-rock. :Nfr. McGrath formerly mined 
the Bevier bed, which is 30 to 36 inches 
thick and has a rather poor shale roof. 
'l'he Summit is one foot in thickness 
near the slope. IVI. G. Viers hoists with 
a horse whim 58 feet from the Bevier, 
a bed that varies here from 30 to 48 
inches because of a sandstone roof that 
cuts down into the coal in places. 
VIERS SHAFT (N. W. t S. W. t SEC. 17, 'l'. 56 

N. , R. 14 W.). 
'Feet. Inches. 

1. Drift . .. ........ . ........ • 7 . ... 
2. Limestone, Jllassive ........ . 1 6 
3. Shale. black, "slaty"' .. . . . . . 3 
4. COAL (Summit) . ..... .... . 1 
5. Interval, mostly shale ..... . 25 
6. C OAL (Mulky) ..... ... ... . 1 10 
7. Sandstone .. ........ . ..... . 19 

{

COAL, 27 inches} 
8. Clay, t inch (Ilovior) .. 

COAL, 12 inches 
9. Clay .•... . ................ 

3 3 

6 
10. Limestone. rough on top, 

Impure ............... . 3 6 

Between Excello and East fork are 
a number of small country mines, the 
principal ones being: Frank Henry 
(S. W. 14 S. "\'f\T. % Sec. 19), G. M. 
Brown (S. W. %, S. W. 1,4 Sec. 29), 
A. J. Marsh (Sec. 29), Ernest Judy 
(Sec. 29), C. H. Herrington (S. E.% N. 
E . % Sec. 30), andL. D. Craft (S. W. % 
S. E. % Sec. 30). All utilize the Bevier 
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bed, which has a shale or sandstone roof, is four feet thick, and has 
a two-inch clay band about 18 inches from the bottom. Near the 
Graft drift the Mulky bed is 18 inches thick and 12 to 18 feet above 
the Bevier, and the Summit is 13 inches thick and 23 feet above the 
Mulky. .At the .Ardmore bridge and at other points on East fork 
for a mile or more above and below it, the 'l'ebo coal has been seen 
near water level. It lies about 20 feet below the Bevier, is about 18 
inches thick, and overlain with black "slaty" shale; in one place• 
(S. W. 14 N. W. ~ Sec. 19, T. 56 N., R. 14 W .) the b.ed includes 30 
inches of coal split in the center by a four-foot shale parting. 

Be·vier-Ardmo1·e.-On the divide between :Middle and East forks, 
south of Bevier, is the most important producing field in l\Iissouri. 
On it have been and are the largest mines in the State and their present 
output forms a large proportion of that of the whole State. In former 
years the principal mines were located on or near the main line of the 
Burlington at Bevier and at .Ardmore, a mining camp then connected 
with the Wabash by a spur from Exccllo. .After the coal at these 
localities became exhausted, sl1afts were sunk on the divide between 
Bevier and .Ardmore, the spur from Excello was abandoned, and a 
railroad constructed from Bevier to .Ardmore. Many miners live at 
Ardmore and Keota, a new camp three miles south of Bevier, but the 
majority stay at Bevier, which is a prosperous town supported by the 
mining industry. The shipping mines are controlled by two compa
nies and are among the best equipped in the State, using modern steam 
hoists, .electric equipment for underground use, etc. In most of the 
mines the main haulage is by motors. The plan of working is room 
and pillar, and coal is shot off the solid, no mining machines being 
used. .At Keota is the only coal washer in Missouri; screenings are 
washed during periods when there is little demand for the inferior 
unwashed article. The plant has proved its economy and from the 
conservationist's point of view is a move in the right direction. 

SHIPPING MINES OF THE BEVIER-ARDMORE DTSTRlOT. 

Name. 

Central Coal and Coke Co. No. 24 .. . 
" 25 .. . 
" 28 .. . 
" 61 .. . 
" 66 .. . 

Northwestern Coal and Mining Co. 
No. 8 ....................... . 

Northwestern Coal and Mining Co. 
No. 9 ....................... . 

Location. 

N. w. ts. W . t Sec. 12, 'l'. 56 N., R. 15 W .. 
N. W. t S. W. t Sec. 34, T. 57 N., R. 15 W . 
s. E . t $. w. t Sec. 13, T. 56 N., R. 15 W .. 
N. w. t N. w. t Sec. 27, T. 57 N .• R. 15 w .. 
N . w. t N. w. t Sec. 2, T. 56 N., R. 15 w . . 

N. W. t $. E. t Sec. 22, 1'. 57 N. , R. 15 W .. 

s. E. ts. W. t Sec. 23, T. 57 N., R. 15 W . . 

I 
Dept,h 

of shaft. 

Feet. 
120 

Slope 
82 

124 
57 

140 

106 

*Gordon, C. H., A report on the Bevier sheet: Mo. Geo!. Survey, vol. TX, 1896, p. 22. 
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The bed utilized at these mines, called by :McGee and others the 
Bevier bed, outcrops on Middle and East forks and on Claybank creek 
and its lower tributaries. lt lies less than 160 feet below the higher 
parts of the divide. The thickness of coal is one to six feet, with an 
average of nearly 4Vz feel. '!'here arc two benches separated by an 
average o.f two inches of clay, the lower bench being quite uniform 
at 10 to 15 inches, and the upper more variable. 'l'he quality of the 
bed is shown in the chapter on analyses and fuel tests. There arc 
three types of roof over the coal, of which the most common is what 
is known as the "soapstone," though it is in reality either a very 
clayey sandstone showing cross bedding or a very sandy shale; this 
mitkes a fairly stable roof if carefully watched, though it tends to 
slice off gradually when left exposed. About as common a roof is 
a hard, medium-grained sandstone that is stronger, but in places cuts 
down into the coal so as to decrease the thickness of the upper bench. 
A less common top is ·a black carbonaceous shale that lies over patches 
one to 40 acres in extent; under it the coal is slightly thicker than 
elsewhere, but it often generates fires and requires watching. Below 
the coal is clay, very irregular in thickness, but averaging little more 
than one foot; in the old mines at Bevier it is said to have been four 
feet thick and to have given much trouble through "heaving." Under 
the clay is a limestone sump-rock that is very hard, rough on top, 
and without good cleavage planes. 

Aside from the large mines mentioned there are a number 
of smaller ones that supply local trade. A short distance north and 
northwest of Bevier are three : (1) J. H. Jones (S. W. 14 S. W. % 
Sec. 10, T. 57 N., R. 15 ·v-t.), shaft 107 feet, horse-whim hoist, coal four 
feet, roof shale and sandstone, the latter in places cutting down so as 
to reduce coal to 18 inches; (2) R. Thomas (S. E. 1,4 N. W. 14 Sec. 10, 
T. 57 N., R. 15 '\V.), shaft 130 feet, small steam hoist, coal averages 
four feet, roof a thin black "slaty" shale, above which is 30 feet or more 
of sandstone and sandy shale; (3) James Bros. (S. W. lit S. E. l)i, 
Sec. 9, T. 57 N., R. 15 W.), shaft 54 feet, horse-whim hoist, coal four 
to 41/2 feet, roof sandstone. Southwest and south of Bevier, near 
Middle fork of Chariton river, and North fork 0£ Claybank creek, are 
thr.ee small slopes where the coal and roof are as in the shipping 
mines: (1) Isaacson and Underwood (S. E. 1,4 S. E. %, Sec. 20, T. 
57 N., R. 15 W .), (2) J. Gates (N. W . 14 N. W. 14. Sec. 4, 'l'. 56 N., R. 
15 W.), and (3) T. A. Vestal (S. E. 1J1 S. W. 11,i, Sec. 4, T. 56 N., R. 15 
W.). Mines on South fork of Claybank creek are mentioned in ·the 
description of the College l\Iound district. One-half mile northeast 
of Ardmore (S. E. %, N. ·w. 1/t Sec. 24, T. 56 N., R. 15 W.) Mr. Walters 
has two small drifts, one in the Bevier bed, which is four feet thick 
with a one-inch clay parting and a roof of gray sandy shale, and the 
other in the Mulky, which is 18 inches thick and is overlain with hard, 
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grayish black, "slaty" shale. Three miles southeast of Bevier are two 
mines that sell the Bevier coal locally and in Macon City: (1) H. J. 
Hurd (S. W. l,4 S. W. 1ft Sec. 19, T. 57 N., R. 14 W.), shaft 94 feet, 
l10rse-whim hoist, coal 31 inches, roof a soft sandy clay that is not 
Yery reliable; (2) G. E. Smith (S. W. l,4 N. W . 14 Sec. 30, T. 57 N., 
R. 14 W.), shaft 72 feet, steam hoist, coal 38 inches, roof sandstone, 
underclay 10 inches. H alf way between the Smith shaft and Ardmore 
(S. E. 1.4 S. "\V. 14 Sec. 6, T. 56 N., R. 14 W.) W. Phipps operates a 
slope where the Bevier is 3% to 41/2 feet thick and has an inch of 
clay 13 inches from the bottom; the roof is a sandstone with an uneven 
under surface to which the upper eight inches of coal sticks after 
shooting; the underclay averages one foot. 

One feature tl1at causes trouble in some of the mines and has 
prevented many areas being developed is the great thickness of the 
drift. This soft material is 100 feet thick on many of the higher lands 
and in places lies so near the coal as to make the mine roof very in
secure. In some places preglacial erosion cut down so ,far as to 
remove even the Bevier bed itself, especially in the territory bordering 
:l\Iiddle fork. 'l'hus the horizon of the thick coal is found occupied by 
soft clays containing pebbles in tl1e northwest workings of Central 
No, 61, and on the west side of Central No. 28, as well as in places 
drilled in Secs. 21, 28, 33, 34, and 35, T. 57 N., R. J 5 W., and Secs. 2, 
3, and 1J, T. 56 N., R. 15 "\V. In the same way drift and alluvium 
have r eplaced the Bevier coal bed under the bottom-lands of Middle 
fork west of Bevi~r; of three drill records in Sec. 17, T. 57 N., R. 15 
W., one shows 70 feet of drift (S. E. corner S. E. % S. W. %) and 
two 109 feet (S. E. corner S. W. 1.4 N. E. % and S. W. corner N. W. 1.4 
S. E. 1,4_). 

One of the puzzling questions yet to be solved is the nature of the 
Bevier bed in the region north of Bevier. There are no outcrops that 
can be studied and drill records are few. The old mines at BeYier 
and the small mines now working on the north side of the railroad 
near that town appear to have coal much like that in the large pro
ducing area south of Bevier, ·with the exception that there is more 
of the sandstone roof and therefore many rolls to reduce the thick
ness of the coal beneath. Some years ago, however, 1\fr. Watson sank 
a shaft about 11h miles north of Bevier (S. E. 1,4 X "\V. 14 Sec. 2) 
only to discover that the coal was unworkable except along a narrow 
trough. "\Vest of Bevier and north of the Burlington railroad the coal 
is said to be thin, apparently because a sandstone roof cuts into it. 
What little prospecting has been done north of Bevier township ap
pears to have been unsuccessful, though more drilling must be done 
before it can be said that there are no valuable coal deposits between 
the Burlington and the Santa Fe railroads. 



294 TIIE COAL DEPOSITS OF MISSOURI. 

R.15 W. 

9 II 

R. 14 w. 

5 

LEGE:ND 

" 12 7 8 

[I]]Mines in operation 
I 

~Mines ab•ndoned 

14 ia 17 

:i. 
ID 

"' 
f-' 

19 20 

• • T ... f0 ro co 
i 0 

30 29 

Fis-. 59. :ras~ and present mine worl<in0s In the Bevier-Ardmore area, 1910. 

/ 



BEVIER-ARDMORE DISTRICT. 295 

The first coal bed above the Bevier, the Mulky (Macon City), has 
been removed by preglacial erosion in much of the field and in small 
areas it was never deposited. North of Ardmore on the eastern side 
of the divide, however, the Mulky is commonly present as ,a bed 
averaging 18 inches and overlain with about four feet of shale that is 
black and "slaty" at the bottom and grade~ upward into softer and 
lighter material. Over the shale is a cap-rock of compact limestone 
three to four feet in thickness. The Mulky is separated from the 
Bevier bed below it by 10 to 25 feet of shales and sandstones that are 
very variable in composition. It is worked by a few small mines near 
East fork, of which the v\Talters drift near Ardmore has already been 
mentioned. The operators of the Hurd shaft (S. W. 14 S. W. 14 Sec. 
19, T. 57 N., R. 14 W.) intend to abandon the Bevier and begin opera
tions in the Mulky, which is said to lie 16 feet higher and to be 23 
inches thick. Near the Phipps slope T. W. Gipson has a small drift 
in 19 inches of coal that lies at the Mulky horizon, 14 feet above the 
Bevier. 

The Summit coal bed is replaced by drift nearly .everywhere ex
cept east of Northwestern No. 9, near the Smith and Hurd mines, 
and farther north. The rocks overlying it much resemble those above 
the Mulky, but the coal is rarely as much as 14 inches in thickness 
and cannot be considered workable. It lies 20 to 30 feet above the 
Mulky seam. 'l'he following record shows the relationships of the 
three highest coal beds: 

DRILLING SOUTHEAST OF BEVIER (CENTER N. W. t SJ<:O. 25, 
T. 57 N., R. 15 W.) . 

1. Drift ........... ... . .... . ....... • ....... .. ..... 
2 . Limestone ...... ... .. .. .. ..... .. .. .. .. • ..... . • .. 
3. Shale, blue . . .. .. .. .... •. .......... ... . ......... 
4. COAL (Summit) ....... . ............... • ..... . .. 
5. Shale. clayey .......... • ....... • ............... • 
6. Limestone .. .. . ... • ...... . ....... . ....... .. ..... 
7. Shale, blue ............... . ............... • .. . .. 
8. Limestone .......... • ........................... 
9. Sl:lale, black ........ ••. .... .. ....... . .... ..... .. 

10. COAL (Mulky) ..... . ............... . .......... . 
11. Sandstone ..................... . ............... . 

12. {g~~~· 3! ln~?esl (Bevier) ..... . ... . .. .. . . ... . .. • 
COAT,, 12 " J 

13. Olay .............. , ........................... . 

Thickness. 
Feet. Inches. 

103 
2 
l 4 

6 
l 
8 
3 
5 

8 

l 6 
19 6 

4 

1 . .. " 

Depth. 
Feet. Inches. 

103 
105 
106 4 
107 

, 113 
114 
122 
125 
130 
131 6 
151 

155 

156 

The first coal horizon below the Bevier is the Tebo, and has 
already been ·mentioned as containing coal at the Eureka shaft, near 
Ardmore, and in the Carbon and Cox districts. From such drill records 
as are available, it appears to be a bed six inches to two feet in thick
ness, overlain with black "slaty" shale and underlain with a considera-
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ble thickness of clay or soft shale. As it is not being mined and out
crops are very scarce, nothing can be said as to its quality. Between 
it and the Bevier are 20 to 35 feet of drab and black shales with a 
few thin beds of limestone interstrati:fied. This bed was penetrated in 
drillings at Bevier, Northwestern No. 8, and between Keota and Ard
more; also two miles southeast of Bevier, where the Bevier coal has 
been replaced by drift as shown in the following record : 

DRILLING SOUTHEAST OF BEVIER (N. W. CORNER N. E. t N. E. t SEO. 20, 
T. 57 N., R. 15 W.). 

1. Drift ..... .. ... .. . ... .. ..... ······ ·· ······ ·· ······· ·· · 
2. Limestone (Bevier sump-rock) ... . .. . .. ...... .. ....... .. . 
3. Shale, soft . ......... ........... . ............... . ...... . 
4. Shale, dark ... .. ........ . ... . ....... •. ........... . ..... 
5. Limestone .. . . ....... . ....... . ....... . ....... . ........ . 
6. Shale, blue . ..... . .• ...... .. ...... .. ...... .. : .. ... .... . 
7. COAL (Tebo) ... ... ..... ... .... .. . . .... .. ....... . .... . 
8. Olay ........................................... .. .... . 

Thickness. 
Feet. Inches. 
79 

5 .. ... 
8 
6 
1 
9 7 
1 4 
1 1 

Depth. 
Feet. 
79 
84 
92 
98 
99 

108i 
110 
111 

The lowest coal bed is the Eureka, already mentioned as once 
mined at the Eureka shaft and as found in drillings east and south
east of Macon. It is a bed that is very variable in thickness, ap
parently lying in large basins separated from the 'rebo by 50 to 90 
fe.et of sandstone and sandy shale. Its value is in places impaired by 
a shale parting of variable thickness, though it is probable that in time 
better deposits will be discovered at this horizon under tracts of rather 
small area. 'l'he following drilling includes both the Tebo and Eureka 
coals: 

DRILLING BETWEEN KEOTA AND ARDMORE (OEN'l'ER EAST LINE S. E. t 
SEO. 2, '.L'. 56 N., R. 15 W.). 

Thickness. Depth· 
Feet. Inches. Feet. 

1. Drift . ..... . ............... . .. : ... . . .. . 72 72 
2. Limestone .. . ....... . ..... ..... . .............. .. ...•.. 1 73 
3. Shale, gray . . ...... .. ... ..... ... ... . ....... . . .. ...... . 4 77 
4. Limestone . .. .................... .. . .. . .. ... .. . 6 77i 
5. Shale, black, "slaty" ....... . ............... •. .. .. . ... . 3 6 81 
6. COAL (Tebo) ............. .. ...... . . .. ............ .. . 1 1 82 
7. Sha.le, sandy at top ...... . .. • . ... . .. . ... . .... . ......... 31 11 114 
8. Shale, dark .. ...................... ... ..... .. ...... • , . 2 116 
9. Shale, sandy ... . .... .. ..... .. ...... .... .. ... ....... . . . 16 132 

10. Shale, black, "slaty" ....... .. ..... . • .... 9 141 
11. COAL (Eureka) ... ................. . . . ..... . ....... . . 2 3 143 
12. Clay ............... ..... . ... ...... . ....... .. ....... . . 9 144 

Two drillings made at and near Bevier and printed below show 
not only the three lowest coal beds, but also the top of the Mississip
pian, the lower limit of coal. A comparison of the records indicates 
the very variable character of Coal Measures deposits lower than the 
'l'ebo horizon. 
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DEEP DRILLING 300 YARDS EAST OF STATION AT BEVIER. 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

24 1. Drift clays, with sand M base ... 
2. Shale, light, sandy .. : ...... . 
3. Sandstone ......................... . . . 
4. 
5. 
6. 
7. 
8. 
9 . 

10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 
33. 
34. 
35. 

Shale, light, sandy, with two thin sandstone layers .. 
COAL (Bevier) ....... .. .. .. .. . ............ .. .. . 
Clay ...... ...... .......... ... ..... . .. . .. . . 
Limestone . . ....................... .. .. ........ . 
Shale, light . ... . .................. • ... 
Sandstone, and light sandy sbalo ............ .... . . 
Limestone . .... .. ... ........................... . 
Shale, light, with four inches or limestone at bottom. 
Shale, dark at top, blue at bottom. . ... . 
Limestone .......... . .. .. .. .. ...... . . .... .. ... . . 
Shale, dark at top, blue at bottom .. ... . ... . .. . .. . 
Shale, black, "s!aty" ............... ..........••. 
COAL (Tebo) ........... . .............. .. ..... . 
Sandstone ...... . ...... . 
Clay in upper half, light sandy shale in lower .... .. . 
Sandstone............. . ... . ........ . 
Shale, light, sandy in lower part. . .. .. .......... . 
Sandstone ............... . ............ . . . ..... . . 
Sandstone, wi th sliale partings .... •. ... . . ... . .. .• . 
Sandstone ............. .. ... . ............ . . .. . 
COAL (Eureka). . . . ..... . . ..... • ..... . ...... . . 
Clay ............... . .... ..•.... . .... ... •. ..... • 
Sandstone . ... ......... . ........ : .... ...... . 
Shale, blaelc, "slaty" . . . ... . ..... • ... . .. .... .. .. 
Sandstone ........ . ....... . ...... .•. ........ . ..• 
COAL .......................... . ... . ......... • 
Sandstone........ . ............ . .. ... . . . 
Limestone (top of Mississippian} ...... . ......... . . 
Sandstone at top, greenish at boUom ............. . 
Limestone ............................. . . 
Sandstone ................ . ..... ... ...... .... .. . 
Limestone .................................. .. . . 

24 
1 10 
6 6 
9 
2 11 
1 l 
3 6 
2 2 
1 10 
2 11 
1 3 
7 

3 
3 9 
3 
1 2 

3 
2 7 
4 10 
9 

12 10 
19 4 
37 

JO 
7 
8 
6 

11 3 
2 

5 
19 8 

4 4 
7 

25 
7 6 

25 10 
32 4 
41 4 
44 3 
45 4 
48 10 
51 
52 10 
55 9 
57 
64 
64 3 
68 
71 
72 2 
72 5 
75 
79 10 
88 10 

101 8 
121 
158 
158 10 
159 5 
160 1 
160 7 
171 10 
172 
177 
196 8 
201 
208 
233 
240 6 

DRILLING AT NORTHWESTERN NO. 8 (S. E. t SEO. 22, T. 57 N., R . 15 W.). 

Thickness. Depth. 
Feet. Inches. Feet. 

1. Drift .................... .. ....... .... . ... . ....... •.. 55 55 
2. Shale, gray, "slaty" (laminated) . .... . ...... . . ..... .. .. . 51 106 
3. Sandstone ...... .. ......... .. ....... • ...... .• ...... .. . 26 132 
4. COAL (Bevier) . .. .. ........................ • ....... .. 4 136 
5. Clay ... . . ..... .. .. .......... • ...... ... .... • . . .. . ..... 1 2 137 
6. Simdstono and shale .... • ..... .•..... .. • ..... . . . ... . 2 10 140 
7. Limestone, blue ........ .... .. .... ..... . ..... ..•.. .... . 4 144 
8. Shale ............. . ..... • . .. ... ... .... . ....... .. ..... 3 147 
9. Limestone .................... ... ..... . 2 149 

10. Shale ...................... . ... ..... .. .. . ........... . 8 157 
11. Shale, in part black and "slaty" .. • . ... ..... •. ...... . . .. 2 159 
12. COAL (Tebo) ...................... . ........... . .. . . 6 159} 
13. Shale......... . .. .. ...... . . ... .. .. . 2(; 6 186 
14. Limestone ............ • . .... . .••.... . ••. .....• •. . . ... • 2 6 188t 
15. Shale . .. ... . .... ...... . .... ... .. . ........... . .... . .. • 24 6 213 
16. COAL (Eureka). . . . . . • . . . . .. .• .. . ... .. 1 2 214 
17. Sandstone, blue ............. . ...... . . ..•. . .. . . . .. . . . .• 16 10 231 
18. Shale, gray and red ............................ . .. . 9 240 
19. Limestone, gray, hard (xn sslsslppian) ............... . .. . 16 256 

College .ilfo1ind.-Because of an arch, or anticline, with axis trend
ing northwest-southeast, the strata at and near College Mound lie at 
higher levels than farther north, as is shown on the map of the Bevier 
quadrangle. Consequently, the Summit and Mulky beds were eroded 
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away befor.e the region was covered with drift and in places even the 
Bevier itself is gone. This thinness of the solid cover over the Bevier 
is one of the £actors that lessens the availability of the bed, although 
it contains three to six feet of good coal. A minor £actor is the pres
ence of a "bench rock" of clay or sandstone one to 10 inches in thick
ness; in some of the large mines formerly in operation south of Ard
more this parting was as much as 18 inches in small areas. On the 
South fork of Claybank creek, north of College Mound, small local 
mines have been operated for half a century and two were found open 
in 1910: (1) Mr. Smith (S. E. 1/.1 S. ·w. % Sec. 22, T. 56 N., R. 15 W.), 
and (2) Alonzo Quinn (S. E. % S. E. 1;4 Sec. 22, T. 56 N., R. 15 W. ) . 
The coal at these mines is 52 inches thick, the lower thircl being sepa
rated from the upper bench by five to seven inches of hard, pyritifer
ous sandstone. The roof is a soft shale, drab at the Smith bank and 
black at the Quinn, and is not strong. 

According to the r ecord of an oil and gas prospect recently drilled 
on the hill-side near College Mound (S. E. 1,4 S. E. 114_ Sec. 28, 'l'. 56 N., 
R. 15 W.) to a depth of 953 feet, the drift is 55 feet thick at that point 
a.nd replaces the Bevier; the Tebo is about two feet thick and at a depth 
of 67 feet; below the 'l'ebo is 55 feet of shale under which is 20 
feet of clay resting on thick :Mississippian limestone. The top of the 
Mississippian, the lo,ver limit of coal, is, therefore, only 144 feet below 
the surface and only about 95 feet below the Bevier horizon; and there 
is no coal recorded lower than the Tebo. 

Callao.-The region hetween Chariton river and Middle fork is 
so heavily drift-covered that no exposures of Pennsylvanian rocks can 
be seen, even along the main streams. Some coal, evidently at a hori
zon lower than the Bevier, was found by drilling about one-half mile 
west of the station at Calla.o at a depth reported as 150 or 175 feet, 
but was not sufficiently thick to justify development. In the territory 
south of the Burlington railroad, the few drill records available indi
cate that prcglacial erosion removed the Bevier coal and the strata 
above it. Thus, one boring one-half mile north of Kaseyville showed 
more than 65 feet, and another one-half mile farther north more than 
100 feet of drift clay. Two and one-half miles south of Callao were 
found: 

DRILLING SOUTH OF CALLAO (S. E. CORNER S. W. t $. W. t S'F:C. 10, 
T. 57 N., R. 15 W.). 

1. Drift. . . . . . . .......... , ... , .. .. . .. .. . . ... . . 
2. Limestone (Bevier sump-rock). . . . . , .. , . .. .. . ... ...... . 
3. Shale, light at top, blue and "slaty" at bottom ..... .. ,, .. 
4. Limestone .......... , ... , .. , . .. . 
5. Shale, "slaty," blue at top, blacl( at bottom .. ... ... ..... . 
6. Limestone . . .. , .. ,, .. , ...... . .. . ....... .... ..... , . .. . . 
7. Sha.Jc, black, "slaLy" ........ , ... . .......... . . 
8. COAL (Tebo) ................ .. ......... .. ... . ...... . 
9. Clay, ......... . ...... . . .. .. ........ . .•.. ,.,, .. ,,,,,,, 

lO. Limestone, ..... , . , • , . , , , .. , . , ... , , . .. ..... , . •. ....... 

Thickness. 
Feet. Inches. 

98 
3 6 
6 6 
1 
8 
1 
4 2 
1 7 
3 3 

Depth. 
Feet. 

98 
101! 
108 
109 
117 
118 
122 
124 
127 
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In a boring one mile northwest of the last, begun on ground 
about 40 feet lower, .even the Tebo is removed by erosion, and lower 
strata were penetrated as follows : 

DRILLING SOUTH'WEST OF CALLAO (N. W. CORNER S. W. i SEC. 24, 
T. 57 N., R. lG W.). 

'l'hickness. Depth. 
Feet. Inches. Peet. 

1. Drift ......................... · .... • ,. · · · · · · · · · · · · · • · 127 127 
2. SJ1ale, yeUow at top. light below ....................... . 14 141 
3. Shale, dark, and sandstone ..................... . .. . 2 4 143 
4. COAL (Eureka?) ................ .• . ... .. ... .... .•. .... 7 144 
5. Clay .... .. ...... .. . ...... . ........ ..... ....... . .. . .. . 2 l 146 
6. Shale, black, "sla.ty" ...... ... .. ...... ... . ...... • ...... 1 147 
7. Shale. gray and dark ...... . ...... •• .... ..••.....•... . . 11 5 158 
8. COAL ... .. .. . . ... . ... .. .. ....... . ....... . .......... . l 158} 
9. Shale, dark blue ........... .... . ..... ... ... .. . 5 163! 

10. COAL. shaly ........ .. . .... . ... . .. .. ....... , ...... , .. 7 164 
l 1. Shale, black ..... ...... .. .. .. ........................ . 5 5 169 ! 
12. Sandstone, ditrk ................................ . ..... . 7 I7Gi 

New Camhria.-A shaft sunk at New Cambria (N. E. 1,4 N. W. 1,4 
Sec. 12, T. 57 N., R. 17 W.) is said to have encountered 30 inches of 
coal at about 100 feet, and one foot more still lower; the upper bed 
is correlated by Gordon* with the Mulky (Macon City), in which case 
the lower is the Bevier. Four miles northeast of the town, near the 
Chariton bottoms, there have been a number of small mines in the 
Mulky bed, reported to be 30 inches thick at one place (W. llz S. E. 1,4 · 
Sec. 27, T. 58 N., R. 16 V{.). Broadhead gives the following section 
from this vicinity: 

Sandstone, brown and bluish drab, thin-bedded .. ..... . . . ..... •. ..... . .. 
Limestone. blue ................................. • ........... . ... . .. 
Shale, dark blue, clayey .......... . ...... . ....... . ...... .. .......... . 
Shale, bituminous ......... .. .. . .. • ...... .. ..... .... .. ..... .......... 
COAL (:Mulky), ....................... • ........................... 
Concealed to bottoms .............................................. . 

Feet. Inches. 
12 

1 4 
1 
2 6 
l 

10 

Two miles southwest of New Cambria is the strip pit of Jesse 
Burns (N. W. 1,4 S. W. ~ Sec. 8, T. 57 N., R. 16 W.) and the drift 
of J. B. Noah on the Baldwin place (S. E. 1,4 S. E. 1,4 Sec. 7, T. 57 N., 
'1.. 16 W.). At these small local mines the Mulky coal bed is 18 to 24 
inches thick, is underlain with more than three feet of clay, and over
lain with four feet or more of shale that is soft and drab at the top 
and blaclc and "slaty" next the coal. Large :flattened oval concretiom; 
lie horizontally in the shale. South of this (Sec. 17) old drifts in the 
same bed may be seen about 20 feet above the Chariton bottoms. 
Broadhead found in Sec. ] 8 one foot of coal that may be at the Sum
mit horizon. .At Hammack 's :Mill there are exposed 43 feet of shale 
and brown sandstone just below the 1viulky horizon and evidently only 
a few feet above th.e Bevier. 

*A report on ihe Bevier sheet, pp. 35, 48. Notes by ·r. B. :Marbut show that the depth 
of 196 feet to the thirty-incl1 bed, cited by Gordon on p. 48, is a typographical error for 
l)G feet a11q tlla,t tl:\e qistance ft·on1 the upper beq to the secqnd mar be (}0 feet iqstcaq of 1i. 
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Lingo.-Until recently a mine had been worked at Lingo station 
for many years, the product being shipped to Kansas City, St. Joseph 
and other points west. 'rhe shaft was 140 £.eet deep to the Bevier coal 
bed, here 40 to 50 inches thick, but separated into two benches by a 
parting of hard pyritiferous and sandy clay four to 20 inches thick. 
The longwall method of mining was pursued, as the roof is a brittle 
"slaty" shale that would be cut by coal pillars and ordinary timbers, 
and the "bench rock" parting could be used in building gob-walls. 
The pyrite and bituminous matter in the roof and parting mat erial, 
however, caused the generation of so much heat when thrown into the 
gob that the mine was well known as the hottest in the State and one 
in which the men worked in considerable discomfort. Mr. George 
Jobson kindly furnished the following partial record of the shaft: 

LOWER PART OF SHAFT AT LINGO. 

Depth from surface ..... ... . . ........ .. . .. . 
Limestone. impure (sump-rock of Lexington coal horizon) 
Interval, about.. . . . .... . ... . . ..... . 
Limestone, blue ... . .... . ................ . . . 
Shale, black, "slaty" ... •. ......... . .. . . .............. 
COAL (Summit) ....... .. ............ ......... . 
Clay . ....... . .... . . ... ...... .... . .. .. . 
Limestone ....................•.. . .... 
Shale, brown, "slaty" . . . .. .... ...... . .......... . 
COAL (Mulky). . . . . . . . . • . . . . . . • . . . . .......... . . 
Clay ........... . ... .. .. . .. . .. .. .... . .. . 
Sandstone . . . . . . . . . . .... ... . .. .. .. . ..... . .•. .. 
Shale, sandy at top .. . ... .. . . ..... . ... . .. ..... ... .. . . 
COAL, 30 inches} 
Clay, hard, average, 8 " (Bevier) . ... .. . .. .. ..•.. . 
COAL, 14 " 
Clay ............ . .. ....... ... ... . . ............... . . 
Limestone . ........ . . . 

Thickness. 
Feet. Inches. 

4 
16 
2 
2 

8 
1 
1 

15 
12 
16 

4 

1 
4 

6 
6 
6 
6 
6 
l 

4 

6 

DeJ)th . 
Feet. Inches. 

53 
57 
73 
75 
77 6 
78 
86 6 
88 
89 6 
89 7 

104 7 
116 7 
132 7 

136 11 

138 5 
142 5 

Winslow cites the finding during shafting operations of the coal 
shown in the accompanying :figure at a depth of 30 feet below the bed 
mined and, therefore, at the Tebo horizon. At Bucklin, in Linn county 
near Lingo, 32 inches is reported at the Eureka horizon, 70 feet below 
the 'l'ebo. 

Feet. Inches. 
11 

25 

6 Shale. 

12 Coal. 

12 Shale or clay parting. 

16 Coal. 

Clay. 

Fro. 60. The Tebo coal bed 
at L ingo. 

'rwo miles south of Lingo, near a place l;:nown as Rocky ford 
(W. l!z Sec. 211 T. 57 N., R. 17 W.) 1 the Bevier bed outcrops on Brush 
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creek and is essentially the same as at Lingo. Its altitude is, however, 
higher here, indicating a dip in the direction of Lingo. West of Lingo, 
along Mussel fork, coal from eight to 18 inches outcrops, but it is 
rarely mined. Norwood t describes a section 2% miles northeast of 
Bucklin, near the county line, that includes 18 to 24 inches of coal at 
the Bevier horizon, near the level of l\Iussel fork. 

MARION COUNTY.11 

Marion county has produced very small quantities of qoal from 
outliers of the Pennsylvanian series, although the outcropping strati
fied rocks of nearly the entire county belong to older formations. No 
coal 'ivas being mined when the region was visited by the writer in 
J 910, but Swallow notes several occurrences of the mineral. Coal 
.Measures areas are confined to part of a rather large outlier in the 
southwest corner of the county composed chiefly of sandstone, to a 
small outlier on South Fabius river, and to a pocket on Houston 
branch. The areal extent of these outliers is shown ou the geological 
map of the State contained in this report. 

A small pocket of coal two feet thick is reported by Swallow from 
the N. W. 14 Sec. 12, T. 58 N., R. 7 W., and two others with one foot 
of coal in each in the S. E. lA Sec. 21, T. 59 N., R. 7 W., and the S. ~
~ Sec. 29, 'l'. 57 N., R. 8 W., respectively. None of these deposits can 
be considered of much importance and it is doubtful if coal minable 
en any but a small scale will ever be found in the county. 

MERCER COUNTY. 

The surface of Mercer county is deeply covered with glacial drift, 
the loose clays and sands being more than 200 feet thick in some 
localities. 'l'he thick limestone beds at the base of the Missouri group 
may be seen along the valleys of the branches of Grand river, and they 
underlie approximately the areas indicated on the State geologic map. 
They form a useful guide to the depth at which the deeper coal beds 
lie. On the lower lands of tl1e county and where the Missouri group 
has been replaced by drift, the Pleasanton, a formation distinguished 
from the overlying strata by the absence of any but very thin lime
stones, lies just below the drift. Near the top of the Pleasanton are 
one or two coal beds that are in general less than one foot in thickness 
and are of no importance, though a little fuel was obtained from them 
before the advent of the railroad. Aside from these no coal outcrops 

tMo. Goo!. Survey. 1873-1874, p. 263. 
*'l'be topography of much of Marion county is shown on tho map of the Palmyra 

quadrangle of the U. S. Goo!. Survey. The geology was first discussed by G. C. Swallow 
(Geology of Marion County: First Report, Mo. Geo!. Stirvoy, 1855, pp. 171-185). 
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in the region. Drilling done within the last few years has revealed 
the presence of important coal reserves beneath the surface, however. 
and these bid fair to .exercise a notable effect on the development of 
the county. 

Two diamond drillings were made at Lineville by a company of 
c1t1zens. One, bored in Iowa, three-fourths mile north of the State 
line, penetrated, in descending order, 337 feet of drift clay and sand, 
83 feet of blue clay-shale with limestone nodules, 4 feet of black 
bituminous shale, 176 feet of bfue sandy shale, and 18 feet of sand
stone. No coal was found, but another drilling south of town in 1\Iis
souri was· more successful. 

DRIJ.J.JNO THJH:~~-FOURTHS MILE SOUTH 01)' LINEVILLE.* 

Drift, by drlllers log ............................ •• ... 
Shale, sandy to argillaceous, green to drab . .. .. .... .... . 
Shale, reel, purple and green . ............... ... . .. . .•.. 
Shale, black, soft .............. .... ........ . ... . .. .. . 
Shale, olive-green .............. . .................... . 
Lhnes~one, gray to green, fine-grained ... .. ...... . ..... . 
Shale, darlc gray or brown, streaks of black shale near bot-

tom ............ .. .. . .......................... . 
Shale, blue-gray, sa.ndy ... ...................... •. ... . 
Sandstone, light bluish-gray, micaceous ................ . 
Shale, black, bituminous ............... . 
Shale, gray at top, dark drab at base, sandy to argillaceous 
Limestone, gray. . . . . . . . . . . . ............ . .... . 
Shale, <lark drab, no sand or mica ........ . ....... . ... . 
COAL, bony, poor quality ..... .. .. ... .. .... .... ..... . 
Sha.le, drab, fine-textured ....... . .............. . . .. .. . 
Sandstone, gray, sha.Icy, fine-grained ..... . . ...... • . .... 
Sbalo, dark gray, micaceons .. ... . ......... •. ..... •. ... 
COAL, fair ........... . .................. .. .. .. .... . 
Shale, gray, Jlne-textL1rcd, some pyrite ..... . . .. . 
COAL, bony, poor ... .. .. ........................... . 
Shale, gray, fine-grained .................. .. . .. ...... . 
Sandstone, gray, fine-grained ... .. ......... . 
Shale, gray, dark at base, san<ly streak in middle ....... . 
Shale, blaclc, bituminous ...... . ... . .. .. .... . ... . . .. .. . 
COAL, only fair .................................... . 
Shale, dark gray to blue, argillaceous ........ . ......... . 
COAL ..... . .................... .. . . . • ...... • ... . 
Shale, light gray . ..... .............................. . 
Shale, dark blue .. . ..... .. ...... . ...... . ...... ... ... . 
COAL ................... .. ... . .• ..... • ... . .. •• ..... 
Sha.le, light gray ......... . .......................... . 
Shale, mostly dark blue .. ... ................. . 
Shale, sandy, blue and white, with much water ....... . 

Thickness. 
Feet. Inches. 

237 
230 

4 
4 

3 
4 

6 
3 

24 
3 

14 3 
10 

2 2 
10 

12 6 
2 4 

17 2 
11 

15 
4 

3 4 
6 2 
2 6 

6 
2 9 

12 4 
l 9 
4 
9 

10 
4 4 

30 6 
27 5 

Dopth. 
Feet. Inches. 
237 
467 
471 
471 4 
474 4 
47$ 4 

484 4 
487 4 
511 4 
511 7 
525 10 
526 8 
528 10 
529 8 
542 2 
544 6 
561 8 
562 7 
577 7 
577 11 
581 3 
587 5 
589 11 
590 5 
592 2 
604 6 
606 3 
610 3 
619 3 
620 1 
624 5 
654 11 
682 4 

The surface at this drilling is about 200 feet higher than the 
nearest exposure 7 or 8 miles distant of the heavy limestones at the 
base of the Missouri group. I£ the strata lie horizontally, therefore, 
these limestone beds would be replaced by drift at Lineville; but the 
absence of the limestones of the Henrietta formation could not be 
accounted for in the same manner. The coal beds at 592 and 606 

*Slightly moclit1ed from record kindly furnishod by James H. Lees, Assistant State 
Geologist of Iowa, who examined the core. 
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feet resemble in their associations the upper and lower benches, re
spectively, of the Gainesville bed of the Princeton records, and it is 
possible that they are identical and that a strong southerly dip has 
brought the Gainesville to a higher level at Lineville than at Princeton. 
'l'he fact that at Powersville the Lexington coal lies about 200 feet 
higher than it does at Princeton adds weight to this hypothesis, for 
an anticline (arch) may cross the Lineville district from Leon, Iowa, 
to Powersville. If the strata are horizontal, however, the Lineville 
drilling did not go sufficiently deep to reach the Gainesville horizon by 
100 to 150 feet. The absence of outcrops in the vicinity makes it im
possible to definitely decide this question except by additional drilling. 
Nine or ten prospect holes were drilled in the valley of 'l'homsons fork 
of Grand river from north of Princeton to about 5 miles south. 
Through the courtesy of Jl,lr. T. '\V. Ballew of Princeton, the logs of 
:.l drillings were given to the Survey. The following record is typical : 

KESTERSON FARM DRILLING 'l'BRlm :MILES SOU'l'f{ OP PRINCETON 
(N. W. t N. E. i SEC. 8, T. 64 N., R. 24 W.). 

Surface material ...... . 
Pleasanton slrnlo--

Limestone, shelly, sand and gr:wel. ........... . 
Shale, dark. . . . . . . . . . . . . . . . . . . . . . ......... . 
Shale, light, sandy .................... . 
Sandstone ............. , • ...... • .............. . . 
Shale, sandy ................... •. .... .. . .. .. .. .. 
Sandstone ................................ . 
Shale, light, red in middle . . . . ..... . ............ . . 
Shale, dark, soft .. ..... ...... ...... ..... .... .... . 

enr ietta format,ion-
Limcstone, gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • 
Shale, dark ...................... .•....... . . .... 
Shale. red at top, blue at bottom .. .. ....... . 
Limestone, gray, crystalline.. . . . . . ... . ... . ... . 
Shale, light blue ..................... •. .. . . ... . . . 
Sh:ile, dark, "slaty" at bottom ...... .. .. .... ..... . 
Limestone, gray, hard........ . .. . . . .. ..... . 

Cherokee shale--
Shale, blocky, "slaty" ......... •. .. . .............. 

~~~.Lsoft} (L~l<ingt;on) ........ .. . . .............. . 
COAL 
Clay . ...................... . .... . ...... . ...... . 
Sha.JC, dark . ... ... . .. .. .. . ....... . ....... . ..... . 
Limestone, gray ..... ................... .. ... ... . 
Shale, darlc ................ .. .. .. .... .. ........ . 
Limestone, gray .. .. .... . ..... . ... . .. . ..... .. ... . 
Shale, brown, blue, and with thin streaks of COAL . . 
Shale, gray, sanely lu middle ..................... . 
Shale, black, "slaty" . . ........ . ... . ... .. . . ...... . 
Shale, light ............. . ....... .. ....... .. .... . 
Limestone, gray .. . ......................... . 
Shale, gray. . . . . . . . . . . . . . . . .. . .............. . 
Limestone, crystalline .... .. , ........... . .•. . . .. .. 
Shale, black, "slaty" ............................ . 
COAL (Mulky) ..... .. .. . .. • . .. . .. .. ..... . ...... 
Clay, gray, J1ard ............ .... .. .............. . 
Shale, gray ............. . ... . ...... • ...... . ..... 
Shale, sandy, dark at base ............. . ......... . 

'l'hickness. 
Feet. Inches. 

10 

19 
21 
10 
9 
2 

22 
18 

6 

2 
7 
3 
4 
7 
9 
3 

1 

{ .... .... 
1 

3 
1 
1 
3 
2 

13 
5 
6 
4 
4 
3 
4 
1 

16 
17 

' 

6 
4 
2 
6 
6 
4 
8 

2 
10 

Depth . 
Feet. Inches. 

10 

29 
50 
60 
69 
71 
93 

111 
117 

119 
126 
129 
133 
140 
149 
152 

153 
153 6 
153 10 
155 
155 6 
159 
160 4 
162 
165 
167 
180 
185 
191 
195 
199 
202 
206 
207 2 
208 
224 
241 
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KESTERSON FARM DRILLNG THREE M I LES SOUTH OF PRINCETON 
(N. w. i N. E. t SEO. 8, T . 64 N., R 24 W.- Continued. 

OherokPe shale- Continued. 
Sandstono...... . ........ .. . . 
Shale, clark ............ . .. . ...... .. ... . . ... ... . . 
Sandstone. . . . . . . . . . . . . . . . . .. . . ...... . . . ..... . 
COAL (Be<lford) . . . . . . . . .. ....... .. .. . ... . 
Clay, hard ......... . .. . .. .. . 
Shale, stmdy. . . . . . . . ..•.. ... . . ... .. ... . 
Shale, dark, "sla ty" a t ha.so . . . ... . .. .. .. .. . . 
COAL (Bevier) .... ..... . 
Clay, soft . ... .. . .. . ... . . .... .......... . . ... .. . . 
Shale, gray, soft . . ... . .... .. .. . . ... .. .. .. . .... • . . 
Shale, dark. . . . . . . . . . . . . . . .. .. . . . 
Limcstono. gray. hard, impure .. . .•......... .. ..... 
COAL (Tebo)...... . . . .. .. .. . ... . .. .. .. .. .• . . 
Clay ......... . . . ..... . 
Shale. light, sandy at top . .. . ... ... . ....... .. .... . 
Shale, dark .......... . .. .. . ...... . 
Shalo. gray. . . . . . . . . . . . . . . ... . ... . ...... . 
Shale, dark .. . . .•. . ........... . .. . . .. . . ... 
COAL ... . .. ....... .. .. .. .. . .. . . . .. . .. . .... .... . 
Clay.. .. . .. .. ... .... . . . . .. .. ................ . 
Shale, blue ... .. .... . .. ... .. .. .. .. . ... . ... . ..... . 
Shalo, black, "slaty". . . . . . .... ... .... . 
CO.AL... ... . .... .. . ... .. .. .. .... . . 
Shale, brown, with streaks of coal up to 1 inch . 
Shale, gray . . . . . . . . . . . . ... .. .... . 
Shale, dark. . . . . ... .......... . .......... . 
Shale, black, "slaty". . . . . . . . . . . . . . . .. . .. .... . 
COAL.... .. . . .. ... .... .... .. ..... . ..... . . 
Shale, dark ... . .... . ... . .. ..... .. .. . . ... . .. ••. . . 
COAL.. . . .. .. .. .. . . .. . ... . . ... ... .. .. .. . 
Shale, dark . . ..... . ... . ...... . .. . . . 
Shale, tight ..... ... .. .. .. . ... .. ..... • . . . ... . ... 
Shale, dark . . . . . . . . . . . ... . ...... . . . 
Shale, sandy. . . . . ...... . ....... . .. . 
Sha.le, darl<, black in lowor half. . . . . . . . . . . .... . 
COAL. .. . . .. .. .. ... . . . . . .. . .. . . .. . . 
Shale, dark. . . . . . .. ........ . .. .. ...... . 
Shale, light, sandy .. . .......... . .. . . ..••......... 
Shale, black, "slaty". . . . ... .. . .. .. .. .. .. .. . 
Shale, sandy. . . . . ..... . ... . .. .. .. . 
Shalo, dark to black .. . .... . . ... . .. .. .. •.... .. . ... 
COAL . . . . .. . . .. . ...... . ........ .• 
Shale, dark ... . . . . .... . .. .. .. .. .. .. .. . . .. . ..... . 
Shale, l ight .......... . .. .. . ... ... .............. . 
Shale, darlc . . .. ........ .... .. ... . .. . 
Shale, light . . . . .. ... ... ......... . ... . . . . 
Shale, gmy ..... . .. . ... ·. . . . . . . . . .. . . . ........ . 

~f!e: dark}(Oaincs ville).... ....... . . . .... . . . . 

Shale, sandy. . . . . . . . . . ..... . . . ..... .. .... . . 

Thickness. 
Feet. Jnchcs. 

11 
3 
4 6 
1 6 
1 
8 

17 4 
1 8 
1 
4 
2 
l 
1 
2 

22 
1 
7 
4 
l 
3 
3 
l 
1 10 
4 2 

10 
2 
l 
1 

18 
10 

3 2 
4 
7 

15 
26 6 

l 6 
1 

12 
1 
6 6 
2 

10 
2 8 
5 
5 
3 
3 2 

{ 2 3 
1 
2 6 
l 1 

Depth. 
Feet. I nches. 

252 
255 
259 6 
261 
262 
270 
287 4 
289 
290 
294 
296 
297 
298 
300 
322 
323 
330 
334 
335 
338 
341 
342 
343 10 
348 
358 
360 
361 
362 
380 
380 10 
384 
388 
395. 
410 
436 6 
438 
439 
451 
452 
457 6 
459 6 
460 4 
463 
468 
473 
476 
479 2 
481 5 
482 5 
484 11 
486 

Several lines of evidence show that the coal mined at Gainesville 
is the same as that at the bottom of the above drilling. At Princeton, 
as at Cainesville, the bed is 485 feet below th.e Hertha limestone at the 
base of the Missouri group. The Hertha and the limestone beds just 
above it outcrop prominently in the bluffs at and near Princeton. 
Only summaries of the coal in the other drillings obtained can be 
given here, beds less than 14 inches thick being omitted. 
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MULJ,l N' AX FARM, ON SOUTH SIDE OF PRINCETON (S. W. CORNER 
~ . E . t S . E. t SEC. 34, T. 65 N ., R. 24 W.). 

Al titude of surface above sea Jovel about 825 feet. 

Horizon of coal
Lexington . 
Tebo . . 
No 11amo.. . ... . .............. . .... . . ...... . . 
No name . . . .. .. .. . .. ... . .. .. .... .. .. .. .. . . . ... . . .. . 

C,\incsville, sandstone roorj bone, 4 ·• . 
( COAL, 13 inches} 

lCOAL, 29 " 
No name ........... .. .. . . ... . . 
Dottom of drill ing .... . . 

•rota! coal . . ........ . 

LLM ~~ KILNS, SOUTH OF PRINCETON. 

J,exington . . . .............. . 
Mulky ("?). . . .. . ......•.•.... •• , .. . . 
Bevier ..... . .. .. . .. ... . ...... ..... . . . . . ...... . ...... . .... . 
Tebo . ....... . ............. . .. . . ..... . .. .. .... . . . . . . . .. . 
No name ... . 
No name . . .................... . 
No name. . . .. .. . . . . ........ . 

{

COA L, 31 inches] 
Cainosvillc, santly shalo roof shalo. 18 " r .. 

COAL. 12 " J 
No name ................ . 
No name... . . . . . . . . . . . . . . . . . . . . . .. . . . ..... .. .. . 
Bottom of d rilling. . . . . . . . . . . . . ............... . ...... . 

' l'otal coal .... . 

Thick,1ess. 
Inches. 

16 
20 
JS 
24 

42 

16 

136 

18 
19 
24 
24 
17 
36 
19 

13 

1!) 
18 

237 

Depth. 
Feet. 

174 
348 
366 
448 

460 

472 
482 

185 
259 
306 
321 
3:H 
431 
445 

461 

471 
495 
50/l 

AT IKE MASON'S SP IHNO, NEAR PRINCE'l'ON. 

Thickness. Doptb. 
Inches. Feet. 

Horizon of coal-
Bc,rior. . . . . . . . . . . . . . . . . . . . . . . ..... .... ........... . 14 244 
No name................... .. . . .. . ........ . .. . 18 336 
No name.... ...... . . . .. .. . ....... . . . .. . ... ... . . 28 357 

::i:::i:le: b.lue shale·r-oof{. ~~f~{a;e, . ::· i~~~;~s·}·· ·. ·. ·_ ...... . 
COAL, 24 " 

Bottom ot' drilling. . ..... . .... . 

20 456 

58 473 

476 

Total coal .. . 138 

ROCK QUARRY, HYDF:'S SUOAR CA:MP, ONE MILE SOIJ'l'H 01' PRINCETO~. 

Summit ... 
Devier. 
No nan1c .................. . . .... ..... . .. . .. ...... . ....... . 
No name .. .. . 
No name ... .. . ... .. . .. . ... . .. . ..... . .. .. .. . .. .. ... . .... . . . 

Cain~.sville, blue shale roof bluo shale, 29 " ..... 
{

COAL, 31 inches} 

COAL, 33 " 
!\o ntuno... . . . ...... .. . . . . .. .. ............. . 
No name. . ............. . 
Bottom of drilling. . . . . . . ......... . ... .. ........ . 

Total coal ... . . 

G-20 

IS 204 
16 291 
24 319 
17 363 
16 408 

04 168 

20 479 
15 513 

603 

1!)0 
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COCKRELL FARM AT BUCKEYE BEND. 

Horizon of coal-
Lexington . ... . . .... . .. ... . . ... .. . .. . ... .... . . .. .. .. . ... . 
Bevier ............... . ......... . .. .. . ....... . .... .. . ...... . 
No name .. .. .•. .. . ... ....... . ...... . . . .................... 
N o name .... . ...................................... . .... . . 
No name . .... . ..... .... .. .. ......... .... .. .. ..... . . . 

{

COAL, 30 inches} 
Caincsville, blue shale roof blue shale, 30 " .... • ... . 

COAL, 34 " 
No name ................... .. ........... , ....... . . ...... . . 
Bottom of drilling ........................ . ...... . . .. . ... . . . 

'l'llickness . Depth. 
Inches. Feet. 

24 
22 
15 
18 
24 

64 

18 

116 
229 
274 
309 
322 

434 

478 
190 

'l'otal coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 185 

If beds less than 14 inches were included, there would be from 
19 to 65 inches (average 50 inches) more of coal in these borings. 
It will be noticed that in all drillings the Cainesville bed is of fair 
thickness, but that its value is somewhat impaired by an apparently 
persistent parting. Other persistent coals lie a short distance abov.e 
and below the thicker bed; and in addition the Tebo, Bevier, Mulky, 
and Lexington, beds of known persistency in Missouri, are in many 
places of workable thickness. Owing to the uncertainty regarding 
the Lineville drilling, the northern limit of the Cainesville bed is not 
known. It is evidently more or less continuous between Princeton 
and Cainesville in the west-central part of the county. It extends at 
least 5 miles south of Princeton, but thins out somewhere north of 
Trenton. Near Mill Grove the limestones at the base of the Missouri 
group lie at about the same a.ltitud.e above sea level as at Princeton, 
where the altitude of the Gainesville bed is 365 feet. South of Mill 
Grove it rises about 50 feet, and at the south county line it probably 
lies only 400 feet below the bottom lands. The Lexington bed, found 
at Spickards, probably underlies this part of the county. There are 
no deep drillings in eastern Mercer county. At Powersville, in western 
Putnam, the Lexington bed is 24 inches thick at a depth of 150 feet 
and an altitude of 820 feet above sea level, and a similar bed probably 
underlies parts of northeastern Mercer county. Near the county line, 
west of Harris (S. E. corner N. W. 14 N. E. %, Sec. 33, T. 64 N., 
R. 22 W.), 215 feet of drift clay and sand were penetrated without 
reaching the Coal Measures. 

By averaging the amount of coal in beds of 14 inches or more in 
the drillings at Lineville, Princeton, and Cainesville, and by giving 
e.ach average equal weight, it may be estimated that there is a coal 
reserve for the county of 100 inches or 4,329,600,000 toris; but as there 
are no data concerning the deeper coals of the east half or the south
eastern edge of the county, these figures may be in error. 
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MILLER COUNTY. 

Many pockets of Pennsylvanian sandstone, shale, and coal occur 
in Miller county, most of them on the north side of the Osage river, 
in the western portion of the county. All these deposits are small, 
the largest being not over 700 feet in diameter, yet some of them carry 
considerable fuel, a few containing as much as 40 feet of cannel and 
bituminous coal. As the occurrence and characteristics of all the 
pockets has been very minutely described in a recent reportt the facts 
will not be repeated here. When the county was visited in May, 1911, 
no coal mining had been recently undertaken. 

MONITEAU COUNTY.• 

A V E R A.GE A NNUAL P R OD UC'l'IO.N, 1!/01 - 1010 ...... . ... 1,434 TONS. 

Moniteau county, like the adjacent counties, contains a number 
of coai pockets, some of which have excited much inter.est. A report 
of this Survey published in 1905 describes so completely and so well 
the distribution and character of the Coal :Measures pockets that note 
is made here only of those that have become better known through 
recent mining developments. 

Monarch Coal and Minei·al Company.-The Monarch Coal and 
i\Iineral Company is now operating the famous Simpson bank four 
miles west of Highpoint (N. E. 14 S. \V. 1,4 Sec. 15, T. 43 N., R. 16 W.). 
Coal has been known to exist at this point for over half a century and 
considerable has been mined by a strip pit and, to a less degree, by 
shafts. 'l'he open pit exposes a nearly vertical wall of horizontally 
bedded Jefferson City limestone, against wh"ich the coal rests. As •in 
most pockets, the coal dips steeply away from the wall of older rocks, 
and approaches horizontally in the center of the deposit. The entire 
mass appears to have slipped down into a sink hole or narrow valley, 
dragging along the walls retarding the outer portion. The thickness 
of coal is, therefore, greatest at the outer edges of the pocket, where 
a vertical measurement must be made diagonally across the bedding 
planes, and least in the center, where the strata are horizontal. The 
shale above the coal is, on the contrary, thickest in the center, 80 
feet having been penetrated by a shaft, and practically absent on the 
borders. The cannel coal is reported to be at least 45 feet thick where 

tBall, S. H., and Smith, A. F., The Geology of Miller County: Missouri Bureau of Geol
ogy and Mines, Vol. I. 2nd series, 1903, pp. 90-118. The topography is shown on the Eldon, 
Versailles, and Tuscumbia quaclt'angles of Lile U. S. Geol. Survey. 

*\Tan Horn, F. B., The Geology of l\fonitcau County: Missouri Bureau of Oeol. and 
:Mines, Vol. III. 2nd series, 1905, pp. 50-68. Topography Is shown on the Boonville and 
Eldon quadrangles of the U. S. Geo!. Survey. • 
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dips are absent and is capped by £ou1· feet of low-grade bituminous 
coal that is separated :from it by a Yery thin but persistent layer of 
iron pyrites. Under the cannel there is said to be at least 40 feet of 
dark clay containing many pebbles and boulders of tlint and lime
stone. 

It is tl1c intention of the company to strip the entire deposit, as 
in only that way great waste of the mineral can be avoided. At 
present coal is pulled up an incline from the open pit and is also 
hoisted from a hundred-foot shaft. From the shaft, entries run in 
coal north 125 feet, and west and north 200 feet to open into the 
strip pit. Rooms 30 feet high open off the entries at irregular inter
vals. The prodnct is run through a conceu.trator in order to separate 
the lead and zinc ores, which occur in sheets ancl veins in amount 
sufficient to pay the cost of mining the coal. 'l'he coal is hauled by 
wagon JO miles to Versailles or 7 miles to Barnett for shipment 01· 

local sale. 
Estimates of the amount of coal are largely conjectural. The 

pocket is reported to be about l 50 feet wide and 400 feet lopg, an 
estimate that is probably under rather than over the true dimensions. 
On the basis of these figures, howeYer, and of an aYerage of 50 feei for 
the thickness of the coal, the pocket contains 3,000,000 cubic feet or 
about 75,000 tons of coal. Even though this amount be only half the 
actual content, it is evident that the construction of a long railroad 
spur to the mine would not pay, if the coal alone be considered. 

California,.-Northwest, north, and northeast of California a large 
number of small pockets have been worked and the greater number 
exhausted. In most of them both cannel and bituminous coal were 
present. A list of pockets visited hy the writer in 1\fay, 1911, follows: 

• 

Locality. 

T. 45 N., R. 15 W,-

Reported 
thickness 

or coal 
in fcot. 

:Method 
of 

mining. 
Remarks. 

N. E. t S. E. t Sec. 6. , . . . 5 to 6 Shaf'~. 30 reet. . . Worked l009. 
N. w. t S. W. t Sec. 5.. .. . .. . .. .. Exhausted. 
S. v,,r, i Sec. 6 . . . . . . . . . . . . . . . . . . . . . . . . . . . Shaft . . ... . . . .. . ·worked winters. 
N . W. t N. W. i Sec. 15. . . ... .. ... .. . Exhausted. 
s. W. t S. W. l Sec. 23 . . . . . . . . . O Shaft, ao feet . . . . Nearly exhausted. 

1'ipton.-Severa1 shallow pockets hav.e been recently worked 
southeast of Tipton (S. E. %. S. E. Vi, and S. W. l,4 S. E . Vi, Sec. 26, 
and S. W. 1/t N. E . 1f.'t. Sec. 27, T. 45 N., R. 17 W.). Deposits of this 
type are quickly mined out and abandoned. No work has been done at 
the more pretentious Newkirk mine, three miles northeast of Fortuna, 
for several years. 



MISSOURI BUREAU OF GEOLOGY ANO MINES. 

Fig. 1. Monarch strip pit, Moniteau county, showing the 
older rocks containing the coal pocket. 

Vor,. XI. 2ND SERIES, PLATE XVIII. 

Fig. 2. Closer view of the Monarch strip pil. 
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MONROE COUNTY.~ 

AYER.\.G I~ .~ NNU.\1, f'RODl'(''l'ION, 1001- 1010 ............ l ,014 'l'ONS. 

Aside from unconsolidated deposits of drift and alluvium, the 
surface formations of the grPatct· part of Monroe county are l\Iissis
sippian in age and arc consequently barren of coal. As shown on the 
State geological map, howercr, the main body of the Pennsylvanian 
Coal 1\Ieasures occupies considerable areas in the higher lands in the 
western, southern, and southeastern portions of the region, and several 
large outliers appear in tlfC northeast corner. The strata represented 
belong to the Cherokee shale and embrace the section from its base to 
tlle Summit cap-rock, though in much of the area the .:\Iulky cap is 
the highest rock seen. 

The overlap to the cast of the Cherokee upon the i\Iississippian 
has its effect upon the stratigraphy of l\Ionroe county. The Lower 
Coal l\lcasures strata found in Randolph county on the west thin out 
toward the east, so that at Paris the Mulky coal lies near the l\Iissis
sippian, instead of JOO feet above it, as at Yates. An important factor 
in this thinning is a decrease in the thickness of the Lagonda shale, 
which occupies the interval between the Bevier and 1\[ulky coals; in 
Monroe county the BeYier bed is only 10 feet or less below the Mulky. 
'I'hc limestones between the Be,·ier and Tebo coals, so conspicuous in 
other areas, arc represented only by very thin bands and by concre
tionary nodules in a day matrix, except in the northeastern townships, 
where a sump-rock is better den•loped. 'l'he 'rebo coal is persistent 
at about 20 feet below the Bevier. Be1ow the Tebo a short, somewhat 
variable in ten al is filled chiefly with shale and fire clay with here and 
there a lenticular coal bed. 'l'hc following section, measured along 
P edee and Baker branches, near l\fadison, may be considered typical 
of the stratigraphic succession in the county: 

Feet. Inch PS 
1. Shale, yellowish drnb, containing many small limestone concretions. 
2. Limestone. dark blue to yellowish brown.. . ' 

10 
5 

3. Shale, light drab and clayey abovo, grading downwl\rd to black. cal-
careous "slate" . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 5 

4. C OAi. (1\lulky) .... . . .. ...... . ... . 1 6 
5. Concealed .................................................... . 10 
6. COA la (Bevier) . . . . . . . . . ......... . .. . . .. . . . 10 
7. Clay. packed with s mall limestone concrolions . . ........ . .. . . 6 
8. S hale, light drab . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. ... . 3 
9. Shale, black, "slaty," wi th regular layer or limestone concretions at 

top. ............ . ...................... . 6 6 
10. Limestone, dark to grayish blue, calcite veins, compact, four inches to 1 
11. Shale, black, "slaty," in part blocky . . 4 
12. COAL (Tebo) .... .. .... . 10 
13. C lay .. . ... . . ...... . ... .. . .. .. .......... . 3 
14. Limestone, lig ht brownish gray, very nodular .... 

*The topography is shown on the :Mac-on. :Moberly, Palmyra, and Mexico atlas sheets, 
publi~hed by t,bc U. S. Ocol. S,irvcy. Coal wa~ hrie!ly discussed by Winslow : Mo. Geo!. · 
Survey, 1891, pp. 84-86; and clays by Wheeler: Idem, Vol. XI, pp. 282-284 ct al. 
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The region is not rich in coal deposits, only one thin bed, the 
l\folky, being of economic importance. This bed is very regularly 18 
to 20 inches thick, except in the southeast comer of the county, where 
it is somewhat thicker. It has an excellent roof of firm "slate" that 
makes ideal longwall working. The coal is of good quality, containing 
a moderate amount of pyrite ("sulphur") in thin streaks and white 
gypsum scale in the joint planes. 'rhe Bevier bed, which is worked 
so extensively at Iluntsville, Higbee, and Bevier, is less than one foot 
in thickness where seen in this county and is probably too thin to 

:Evansville Madison 

~ L;mestone 1' t 

111 ::::· .. : .. 
Clay 1'+ 

~ 

Limestone ,, + 

Fig. 61. 'l'he Mulky con.I bed in Monroe County. 

1
Sholo 1'+ 

coa11e"' 

C1ay1· + 
' 

work in all parts of the region. The Tebo coal is likewise very thin 
in most places, though near J\lud creek it is 18 inches thick and has 
been mined a little. Lenticular coals lower than the Tebo may exist, 
but, if they do, they are workable only in small areas. 'l'he Summit 
coal, 30 feet above the 1',f ulky and with very similar capping materials, 
is found only in T. 55 N., R. 12 W., near the Randolph county line, 
where it is about 16 inches thick. 

A study of the sections shows that the Mulky bed is easy to 
identify in all outcrops in which the Summit coal is absent. Aside 
from the Summit, the Mulky is the only bed having a thick limestone 
cap-rock separated from the coal by 41/z to 8 feet of shale that is 
"slaty" and contains limestone concretions in the lower part. 'l'he 
cap-rock thickens toward the east, increasing from 4 feet near Evans
ville to 15 feet northeast of Santa Fe, and as it thickens it loses its 
even-bedded and perpendicularly jointed character. 'rhe Summit cap
rock is much like that of the l\[ulky, but is more massive and breaks 
more readily into rhomboidal blocks. On wenthering it assumes a gray 
color, whereas the Mulky becomes dark brownish drab. The shale 
between the Summit cap and coal is, moreover, thinner than that 
above the Mulky bed. 'l'he only coal mined for sale in Monroe county 
is taken from the Mulky bed by small local drifts near Evansville, 
Madison, Paris, and Middle Grove, each mine employing only a few 
men. 

As shown on the geologic map the eastward continuation of the 
Moberly channel has cut out much of the regular Cherokee section 
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in southwestern Monroe county in an area equivalent to that of about 
one township. The nature of this channel has already been described 

4 

3 

68S,' 
V e rt ical Scole: I"= l?O' 

Fig. 62. Cross-section through Harris Springs and Madison. (1) Mississippian 
limeslone. (2) Tebo coal. (3) Bevier coal. (4) Mulky coal. (5) Moberly 
channel. ( S) Glacial drift. 

in the general stratigrahic discussion; suffice it here to state that it is 
an ancient valley now filled with sandstone and shale, and that where 
it is present all but the lowest coal beds have been removed. In this 
area the filling consists almost entirely of massive red sandstone, in 
places r.esting directly on Mississippian limestone, and probably re
placing all of the regular Cherokee beds in most of its area. 

Aside from the territory occupied by the red Moberly sandstone, 
the Mulky coal bed underlies nearly all of the area marked as Penn
sylvanian on the geologic map. As all the r egular beds can be worked 
longwall, a large proportion of the county's coal can be recovered. If 
all beds or parts of beds less than 14 inches in thickness be neglected, 
the total original and reserve tonnage of the county may be roughly 
estimated as follows: 

Bed. 

Summit ........ ... . . .. . ......... .. .. .. . . 
Mulky ....... . ....... .... .. . . . ......... . 
Tebo ...... . ..... .. .. .. .......... .. . .. . . . 
Pockets and basins . ... . . . . . .. . . . . . ... . .. . 

Average I 
thickness. 

J7 inclles 
20 " 
16 " 
24 " 

Area 
underlaid. 

3,000 acres 
58,000 " 
15,000 " 
3,000 " 

Tonnage. 

7,650,000 
174,000,000 
36,000,000 
10,800,000 

228,450,000 

Eva.nsville.-Small country mines are now operated on the Mulky 
bed northwest of Evansville in Randolph county, the coal outcropping 
in all the valleys of this district. In all other directions from the town, 
however, the only outcrops are those of the red sandstones of the 
Moberly channel. A prospect shaft was sunk years ago near the rail
road at Evansville, but was abandoned soon after completion. 
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Middle (Jrove.-At l\Iiddle Grove and vicinity are outcrops of red 
::\foberly sandstone, and of l\Iississippian limestone in the bottom of 
l\Iilligan creek and its branches north and northeast of the village. 
'l'he sandstone, with a conglomerate at its base in places

1 
also appears 

at Harris Springs and for some distance up l\Iilligan and Galbreath 
creeks. 'l'he south boundary of the Moberly channel lies one-half mile 
south of Harris Springs, however, and beyond it the .Mulky cap-rock 
appears in the l1illsides. Here (N. 1/2 N. W. % Sec. 20, 'l'. 53 X, 
R ]2 ,V. and vicinity) several small drifts are worked intermittently 
on the Mulky bed, which is 18 i_nches thick. 

Jlfadison.-A number of small drifts both north and south of 
)[adison operate for local trade on the l\Iulky bed, which is very 
uniformly 18 to 20 inches thick, with the associations already de
scribed . It outcrops in Baker and P edee bi-anches, in the valleys of 
J?lat creek and Elk fork, and on the western tributaries of Reeses fork. 
On the whole the bed lies nearly horizontal, though along Elk fork 
some surprising dips affect small areas. North and west of l\Iadison 
a narrow channel of l\foberly sandstone cuts out the coal and has per
haps removed them under l\Iadison itself, as it is conspicuously de
veloped at tl1e cemetery on· the west side of town. On Pedce branch, 
one mile northwest of l\1adison, a little coal has been taken from a 
cut bank by stripping the 'l'cbo bed, here JO inches thick and hor~
zontally bedded. Only a short distance up the branch (S Vz Sec. 11, 
'l'. 54 N., n.. 12 W.) no coal or other Cherokee strata are to be seen, 
Moberly sandstone outcropping as follows: 

Feet. 
1. Sanclstone, light buff, thin-bedded.... . . . . . . . . . . . . 10 + 
2. Conglomerate, pebbles of Pennsylvanian , imestone. both round and angular, 

in a firm calcareous matrlx ..... ... , . . . . . . . . . . . . . . . . . . . . 4 
3. Sandstone, red.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 

'l'he westward continuation of this channel may be seen on Baker 
branch in the S. 1/2 Secs. 9 and 10 and N. :Y2 Secs. ] 5 and 16, 'I.'. 54 N., 
R. 12 'iT\T. A narrow tributary of the channel occurs on the south edge 
of Sec. 21, 'l'. 54 N ., R. J 2 W, also. 

Feet. Inches. 
8 Limestone, brownish, hard. 

1 Clay, yellow . 
• 

3 Shale, black, fissile, .. slaty." 

18 Coal, With 11 ttle pyrite. 

12 Clay and shale. 

10 Coal. 

Clay. 
Fro. 63. Mulky and Bevier coal beds 

at Alterbury drift, Madison. 



l\IADISON. 

Drifts "·orking near :i\ladison in 19ll, all in 1'. 5-1; N., R. )2 ,v., 
were: (1) J . J;'ancl (XE. Y-i. S. W. 1/~ Sec. 2), (2) J. Atterbury (X 
'\\'. 14 N. K l/1 Sec. 2:3), <:-n 'l'odd and Gooch (K \\'. '/1 S. W. 1.4 Sec. 
24), (4) Dr. 'l'odd (N. \\'. 1,4 S. E. 14 Ser. 2B), (5) W. 0. Maxcy (S. ,Y. 
V1 N. B. % !::ice. 26) and (6) C. Schwartz (N. W. 1/.i S. E. 1/1 Sec. 27). 
'L'he ::\Iulky bed has been stripped a little in the N. 1h N. ,v. 1;., Sec. 2, 
S. E. 1.4 N. \\'. 11, Sec. 3, arnl in the N. 'I\'. 1/1 N. E. Y-t and S. E. 
11".J_ of Sec. 21. On the lower part of Baker branch a few tons haYc been 
stripped from the 'l'eho bed, lter<' 16 inehcs thiek. 

All three coal beds are shown in the following section measured 
by ,rinslow just north of Elk fork hridg<', due south of Jfadison; this 
section corresponds Yery closely with that t11c•as11r<·d on Pedre and 
Baker branches by the writer: 

1. Limest,one, brownish, compact. semi-cryslallinc. hr<'al<s in slahs .. 
2. Clay. . .. . . . . .. . .. . 
;J. Shute. black. "shtty" .. 
4. CO kl, (1\h1 ll<y).... . ... . .. . .. 
5. Clay and sha le. 
G. COAL (Bevier). exposed in cr<•r l, hank. 
7. ()la)' , wiLh limesLonc 11odulcs ..... . . . 
8. Shale, <!rah, clayey . . 
9. Shaw. black, "slaty," concretionary hand near center·. 

10. COAL (T ebo), reported found by drilling ... 

F1•et. I nclles. 
8 
I 
3 
1 6 

12 

3 
G 
7 

10 

1 6 

l<'our ,niles sonthwest of }fallison, on Elk fork above Bell bridge, 
1lte l\Iulky coal bed, !Jere only a few feet abon1 water level, is mined 
in a small way at the K D. Sparks drift. Al t he bridge (N. W. 1;4 
Sec. 28, T. 54 X, H.. 12 \\'. ), the following section was measured just 
aboYe water len'l: 

1. Limestone, bluish gray, thin-hcdd<'cl .. . 
2. Sbale, yellowish drab, sandy .. . . . . .. . ... . . 
3. LimcsLone, yellowish d ra l) l><>low, ,tovc-rolor abo,·c. suh-crystalli 11(' . . .. .. . . . 
4. Shale, light> dntb and clayey above, hlack an<I "slaty" hclow. 
5. COAL.... . . . .. .. . . 
5. Clay ........... .. ..... . 

Feet. 
1 
7 
6 
8 
1 
5~ 

Four miles southeast of }fadison the )Iulky outcrop::; in the hills 
and has lwen mined by ::;everal small drifts. At the 'I\'. W. Enochs 
drift (.8. W. 14 S. W. lJ'.i See. :11, 'J'. 34- N., R. 11 \V.), its cap-rock is 
quite thick, as shown bdow: 

Feet. inches. 
1. Limestone. grayish drab, weathers in rather 1hin sl ahs. 10 
2. Clay. . . .. .. . .. .. · . . · · · · · · · · · · 1 
a. Shale, black, ··s]aLy," blo!'ky. . .. . .. .. . . 5 6 
4. COAL, excoptionaliy free from "sulphur" ... . .. . .... . . . 1 (i 

5. C'tay . .... . 1 2 
6. Limestone .... 

Three miks north of l\Iadison (N. W. l/1 X ·w. 1/t Sec. 36, T. 5G 
N., H. 12 \V.) is a split coal lwcl that does not correspond to any seen 
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elsewhere in the county and is evidently of limited areal extent. The 
section is: 

1. Shale, dark and light dl'ab, wi th stringers of coal. .. .. ..... .... . 
2. Sandstone, light buff, catcar cous . . . . . . . . . . . . . . . . ........ . ...... . .. . 

Feet. 
9 
lt 

3. Slin.le, light blue, sandy. . . . . . . . .. .. .. .. .. . . 
4. COAL.. .. ..... . . .. . .. . . .. . ... . ... .. .... . 
5. Shale . ........... .. .. . ... . .. .. . . . 
6. COAL . .... . 
7. Pi1·e clay, white and yellowish white, about ... . . . . 
8. Mississippian limestone. . . . . .. . . . .. . ... . ... .. .. .. .. . . . . 

11 
1 
2 
1 

10 

Dnncans Bridge.-In the northwestern portion of the county the 
Mulky coal bed, J 8 to 20 inches thick, outcrops on the borders 0£ the 
higher ridges at an elevation 0£ 740 to 760 feet above sea level.* It is 
mined by farmers for their own use, chiefly by stripping, at many 
points in Marion township and the southern part 0£ vVoodlawn. 
Southwest of Ash the Summit coal bed also appears, as noted in the 
report on Randolph county (p. 347), but in most of :Monroe county it 
has been removed by. preglacial erosion and replaced by drift. Low 
down in the valley of Mud creek, notably north of Ash and at the 
county line, t and on the south side 0£ l\Iiddlc fork, the Tebo coal 
comes to the surface. A small drift is operated ~n this bed one mile 
southwest of Duncan's bridge (N. E. ;i N. W. 1/t, Sec. 17, T. 55 N., 
R. ]2 V\T.), where the following section was measured: 

1. Limestone, dark blue, light gray, very fine-grained . ............ . ... . 
2. Shale, black, "slaty", locally light drab and argillaccous . . . . . ..... . .. . 
3. COAL (Tebo) . . ... . . . ........ . ..... , . ... . ...... . . . ...... , . . , , · · 
4. Clay ..... . .. . ............ . .. .. ..... · · ·········· · ········· · ····· 

Feet. Inches. 
9 

3 
1 5 
3 

Near this drift red sandstone, probably the overlapping edge 0£ 
a chann'el similar to the l\Ioberly, appears at a higher _level than the 
coal. This sandstone covers considerable territory west and north of 
the drift and outcrops along Middle fork to the Macon county line; 
at Duncans Bridge it rests on :Mississippian limestone. North and 
west of Middle fork outcrops arc few and no coal ,vas found. 

Lakenan .. - Forming part of the Pennsylvanian outlier that ex
tends northward .into Shelby nounty, and lying only a few feet above 
the Mississippian, is a pocket of cannel coal one and one-half miles 
south of Lakenan. Several very short drifts are occasionally worked 
on the land of H. A. Greenwell (S. _W. 1~ N. E . 1~ Sec. 18, T. 56 N., 
R. 9 W.), where there is 12 to 20 inches of coal overlain by three'feet 
o.f light gray shale. Other pockets or basins containing thin coal beds 
are reported in this district. 

Pa,ris.-The 1\folky coal has been mined a little on the divide 
between Middle and Elk forks, although in much pf this territory west 

*See Macon, Mo., topographic map published by U. S. Geol. Survey. 
tSeo repor t on Randolph county. 
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to Madison it has been removed by preglacial erosion, the drift in 
many places extending down to the Mississippian. The only mining 
now prosecuted near Paris is on the north side of }fiddle fork at the 
Jesse Gilbert drifts (S. E. J;4 S. E. 14 Sec. 32, T. 55 N., R. 10 W.), 
where the JHulky lies about 40 feet above the Mississippian limestones 
that outcrop in the valley sides. 'l'he product is hauled three miles 
to Paris £or sale. A section near the two drifts in operation shows. a 
second bed only a few feet below the Mulky: 

l. Limestone, brownish gray, massive ................... . 
2. Shale, light gray and argillaccous above, grading Into blue-black, 

"slaty," calcaeeous shale below . ..... . .. .. .. ................. . 
3. COAL (Mulky) .. .. ............................. . . . ... . . . ...... . 
4. Clay .. . . ................... . .. .. ... . ... . ... . .... .. . . . . ..... • ... 
5. Limestone. nodular on top, not well exposed..... . . ...... . ..... . 
6. Shale . ... . ....... . .. ............. ........... .. . .. ... ... ...... . . 
7. COAL (Bevier). . . . . . . . . . . . . . . . . . ... . . . .. . . . . ... .... .. ..... . . 
8. Clay, thiclmess variable, about ........... . .............. . .. . .... . 
9. Mississippian limestone ......................................... . 

Feet. Inches. 
3 

5 6 
1 7 
1+ 
l 
2 
l l 

15 

North of these drifts, farther west £or several miles, and north 
of Paris occur strongly developed massive sandstones closely resembling 
those of the Moberly channel and probably corresponding to them in 
origin. ~ 

Small shafts and slopes have been operated 11/2 miles northeast 
of Paris (N. E. 14 Sec. 1) on the old Evans tract. The bed is very 
variable in thickness, attaining a maximum of nine .feet, part bitumi
nous and part cannel. That this coal forms part of one or more pockets 
and cannot be of great areal extent is shown both by the natnre of 
the bed itself and by its relation to the l\Iississippi limestone outcrop
ping at higher levels in the immediate vicinity. There may be sufficient 

-coal here to yield important local supplies, but the installation of 
.expensive equipments would be decidedly unwise. Other coal pockets 
are reported to exist southeast of Paris and near Florida. 

Santa Fe.- The Mulky coal bed and associated strata outcrop on 
the divide north of Long Branch and in the southeastern corner of the 
county east and northeast of Santa Fe. The stratigraphy of the latter 
area is similar to that described at Perry in the Ralls county report 
and at the Hafner shaft in the Audrain county report. 

MONTGOMERY COUNTY.'-• 

AVERA.GR ANNUAL PRODUC'l;IOX, 1001-1910 .......... 2,387 TONS. 

'rhe eastern border of the main body of the Pennsylvanian Coal 
Measures occupies the northwest corner of Montgomery county. A 
heavy cover of drift covers most of the district, so that it is only along 

*The topography of tho coal-bearing area is shown on the :Mexico atlas sheet of the 
U. S. Geol. Survey. The first mention of coal is by Arthur ,vinslow (a preliminary report 
on coal: Mo. Geo!. Survey, 18!Jt, 1>. 7!J). 
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the creeks south of \\' ellsville that exposures of the chief coal-bearing 
rocks may be found.t A large outlier of rcnnsylvanian occurs at Bell
flower and a smaller one near lligh Tlill, though these are banen of 
Coal.tt Small coal pockets, si111ilar to those in Lincoln and Callaw,1y 
counties, are scattered over the region in which older rocks outcrop, 
yet the amount of coal contained in these is small and their h1teral 
dimensions are only a few rods. 

'l'hc stratigraphy of the main measures is mtH.: h like tliat of eastern 
Audrain county. 'l'he becls consist of thick limestone:,; 1Yit l1 inter
calated shales, two eoal beds, and a heavy deposit of fire clay at tile 
base. Th e upper coal seam, the .Summit, is very irreg1tlar in thick
ness, being absent in many places and worlrnhle in none so far 
located. 'l'he lower bed, the ~fulky, had the smue charaelPristics as 
at 'Martinsburg, being 30 inches thick and bearing in its lower portion 
a pPrsistent though ve1·y thin strpa k of ]).Hite. 'l'he coal i:,; of good 
quality in plac·Ps, but in others l he hetl is much affected hy sma 11 
"slips," in the vicinity of \\·hich the roof is nnrPliahh• and tl1!' coal 
contains considerablP "sulphur. " \\' hit e sea le is found abundantly 
on the joint p!anes. 'l'h e roof is a blac·k "sh1ty'' shale filled with linH'
stonc "niggcrheads" that in places project downward into the coal 
and give some trouble. '!'he longwall system of mining is nniversally 
employed and is well adapted to this seam. About 70,000 aeres an• 
undel'lain by the ::\lnlky bed, giviug th<' <'ounty a coal resel'\'e of 
315,500,000 tons. Not all of this n•serYc is aYailablc, as the faulty 
condition of the scam in part pr0tluclcs its ntilization. 

At present only local min<·~, si tuated on Coal braueh and Littl<: 
Loutrc creek, south of '\\'ellsvillr, are operated in the county. The 
principal mine is that of '\Yhitchead & Sons, one mil<' south of \\' ells
ville, where coal is hoisted 40 feel by rneans of a horse-gin. A eom
bination of outcrop ancl shaft 111easurc11wnts gives the follo,ring SCl'. 

tion for tl1is Yicinity: 

1. Limost,one, lighL l)luc an<I slight.I r norlular above. wcaU1crs yellowish 
brown in lower p;'lrt, base not well exposed, in great<:>r parL irregu
larly bedded .. 

2. Clay, ancl shale... . ............... . . 
a. COAL (Summit), thickness noLhing to,~ maxin1urn of'. 
4. Clay .... . .... . 
5. Limestone, light blue with dark blue spots. massi ve at base, and char-

1\Ctcristictilly exposed in ledges forming smal l cascades in water 
courses ...... ... ....... . ... . ....... . . ....... . .. .. ... . ... . 

6. Clay, wit,h concretiomtry htycrs of limcs~one nodules ........ ~ .. . . 
7. Shale, dark blue, "slaty" bu~ ~ough rather than brittle .. 

{

COAL, 1 foot, 9 inches} 
8. Pyrite, } inch (.:.\1ulky) .. .. .. .. .. ...... .. ..... ... . . .. . 

COAL. 8 inches 
9. Clay, locally with limestone concretions in lower pan ....... . 

10. Fire clay. white. 20 feet to ....... . 
11. Flin~ in loose blocks. . ............ .. ....... ........... .. . 
12. Mississippian limostonc. . .... ........ .. .. .. . 

tBroadhcad, a. C ., 'IVarrC'n County: :\lo. Ocol. 8m·,·cy, 1853-1871, p. 6·1. 
'ti'ldem. 

Feet. Inches. 

15 
3 
4 
:; 

7 
2 
7 

2 

3 
30 
10 

G 

ti 
6 

5 
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'l'he .Mulky coal hed ltas been mined .frorn a number of drifts and 
shafts on Coal branch for half a mile both above and below the ,Vhite
head mine. Just below the junction of the branch and Little Loutre 
Cl'rek J\lississippian limrs1one is exposed along the stream bank. A 
short distance aho,·e !ht' same place, on Coal branch, a cut bank 
exposes :~O fl.ct of whit<· firr c·lay rc!-lting on an irregular surface of 
broken and wry flinty linwstonr. For nearly t"·o miles along Little 
fJoutrr, abon' Coal lmmc·h, tltc ~lnlky hed ltas bcc'n drifted by country 
mines at many points. 'l' lw on ly rninr now open is the small d rift of 
LPvi }loo1·r. 

Fef'l. l nclles. 
1 

2 

20 

11:, 
10 

Shale, hlacl{, "slaty." 
Py,·iLe ("sulphu,·.'") 

Coal. 

P~Tite. 
Coal. 

Chw. 

Fir.. 6,1. <'<,;ii heel al )foorc <lrift. 
nea1· \\-ell>wille. 

In 2'lriy, 1888, a. shaft was sunk hesidc the railroad, one-half mile 
northwest of \\' cl ls,·ille, to a depth of 100 feet, and a shipping plant 
was install<>cl and operated. r\. poor roof and faulty coal caused the 
abandonment of the minr. As rrportrd by a miner who helped sink 
the shaft, the strata, which correspond closdy with those in the out
('1·ops on Coal hranch, are ns follows: 

1. Soil and drift. . . . . . . . . . . . . . . . . 
2. Limestone, Lh in-hod<l<'CI. 
:i. Chty, wi th coal streak (Hummit) .. . .. 
4. Llmestone, gray .. . . . . . 
,5. Shale. drab, clayey . . . 
G. Shale. black, "slaLy" . . . . . . . . . 

{

COAL, 1 foot, 8 in<'hcs' 
7. T'yrit(', l inch i ()fulkr). 

C'OA I. . 10 1nc,hcsJ 
8. C l,iy. bluish near top. white below . 

MORGAN COUNTY. 

Feet. Inches. 
6'! 

9 
6 
6 
10 
2 

2 

30 

6 

6 

'l'he coal pockets of ,\!organ county, all of which are of trifling 
areal extent, W<>re wry folly dPscrihed hy this Survey'-) in 1908, and 
only the dcYeloprncnts of Jal<' years are mentioned below. When the 
1·egion ,ms Yisited in May, HJl 1, no mining had hcen in progress for 
some time and all I)its and shnfts "·ere filled- with water. 

*)·farbut, C. F., The gcolo;:y or :\[org:i,n County: J\1 i,s.;ouri Bare:ltl Geo!. and Minos. 
Vol. V LI, 211(1 series, HJO'!. pp. 51-57 and 79.s:;. Tho topo;,;raphy or most or the county is 
shown on tho E ldon and Gravois ;\!ills quadrangles or tho U. S. Goo!. S tu·voy. 
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Stover Coal 111ine.- The well-known Stover pocket, four miles 
southwest of Barnett and nine miles southeast of Versailles (S. E. % 
N. E. lti Sec. 6, T. 41 N., R. 16 W.), was an important source of fuel 
for the neighboring towns and farms until the construction of the 
Chicago, Rock Island, and Pacific railway took away much of its 
local market. Very little mining has been done since the mine was 
visited and described by Marbut. About 15 feet of excellent bitumi
nous coal, bearing a few intercalated stl'eaks of clay are now to be seen 
at the entrance and in the rooms of the mine, neither the top nor 
bottom of the coal being exposed. Fuel tests and analyses of the coal 
will be found in last two chapters. 

Ouachita Coal and Olay Proclncts Co.-The Ouachita Coal and 
Clay Products Company owns a large brick plant four miles north
west of Versailles and obtains its coal from a pocket adjoining the old 
Hubbard and Moore mine, described by Marbut. Plastic clay shale 
at the top of the pocket now worked (S. W. % S. W. lti Sec. 22, T. 
43 N., R. 18 W. ) is excavated ·and mixed with flint clay in the manu
facture of brick products. 'l'he coal is reached from a hundred-foot 
shaft and several short slopes, about 15 feet in alternating layers of 
cannel and bituminous coal being exposed on one side of the pocket, 
where the strata dip 20° toward the center. Doctor Hubbard of Ver
sailles reports that entries were run 150 feet southeast and 100 feet 
northeast from the bottom of the shaft ·without reaching the border of 
the pocket. Small prospect pits in Jefferson City limestone show, 
however, that the greatest diameter of the deposits is 500 feet at most. 

Versailles.- Coal banks, now abandoned, worked small cannel 
pockets 11-h miles east of Versailles for many years. The best known 
of these were the Martin bank in the N. W. % S. E. 1,/,1, Sec. 5, T. 42 N., 
R. 17 W. ; the McClure bank a quarter of a mile north of the Martin; 
and the Price bank one-half mile north of the McClure. 

NODAWAY COUNTY.* 

AVERAGE .ANNUAL PRODUCTIO:V, 1001-lOJO ............ 650 TONS. 

Nodaway county has the distinction of being the only county in 
the northwest corner of the State that has produced coal in commercial 
quantities. Most of the coal has come from the Nodaway seam and has 
been mined in the vicinity of Quitman, where operations were b.egun 
oO or 70 years ago. 

Most of the upland portion of the county is deeply buried beneath 
the drift, but the larger streams have cut through this · and have ex
posed Pennsylvanian strata in a number of localities. A general sec
tion of the exposed strata is about as follows : 

*The goo!ogy of Nodaway county Is described by G. C. Droadhcad (Iron ores and coal 
fields. 1872, Mo. Geol. Survey. 1873, p t . 2, pp. 388-402). 
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F ig. 1. Stover coal pocket, :Morgan counLy. Fig. 2. Strip p i t, Dickey Clay Mfg. Co. , near Deepwater, l\Io. 





NODAWAY COUNTY. 

Shawnee forroation-
1. Shale, gray, sandy (top of Scranton) .... . . ....... . ..... . .... ... . . . 
2. Lh:nestone, gray, shaly at places .... . ..... .. . .... . ....... . ...... . 
3. Shale, gray ............. . ...... . ................. . .... . . ...... . 
4. COAL (Elmo), in places, black shale in others ...... . ............. . 
5. Shale, drab............................ . ............... . 
6. Limestone, weathering bu(r, noduil\r ............. .. .. .. .......... . 
7. Shale, sandy, with eitlcarcous streal{S and 2 septarian nodule layers 

in upper part .. ........................................... . 
8. Limestone, gray, iron-stained (top of Howitrd) .................... . 
9. Shale, gray or dark drab, apparcntiy absent in places ... ...... ..... . 

10. Limestone, blue, weathering brow11 ... . .... . ......... . .. .. ..... .. . 
11. Shale, blue at top, black and "slaty" below (top of Severy) ......... . 
12. COAL (Nodaway), average ....................... . ...... .. .. ... . 
13. Shale, impure fire clay above, very sandy below, with clay shale at 

bottom .................................................. . 
14. Limestone, blue, even layers 2 or 3 inches thick with blue shale part-

ings (top of Topeka) . . ........... . ........ .. .. ..... ...... . . . 
15. Limestone, burr. nodulitr, and shale .. . . ... .. .. ..... . ............. . 
16. Shale, black, "slaty" at base, 6 inches to ......................... . 
17. Limestone, blue, weathering burr. shaley, in layers 1 inch to 4 feet 

thick with shale partings ................................... . 
18. Shale and sandstone, locally thin streaks of COAL (top or Calhoun), 

about .................................................... . 
19. Limestone, blue, even layers, with 5-inch shale pa,rting near base ... . 
20. Shale, blue, with l or 2 thin layers of limestone ................... . 
21. Limestone, gray, thin-bedded with flint and shale partings in upper 

part (top of Deer Creek) ............ . .......... . ........... . 
22. Shale, light in upper part, black and "slaty" at bottom ........ . ... . 
23. Limestone, hare!, gray. . . . . . . . ............ .. .. .. . .......... . 
24. Shale .......................... . .......... • .... 
25. Limestone, bu ft . ........... ... ~ ...... . ...... . ...... .•. ..... • • · · 
26. Sha,e, sandy (Tecumseh) . . ... . .. .. .... • . . .... . .................. 
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Feet. Inches. 
2+ .... 

1-2 
0-1 

13 
2 

93 
2 
3 
2 

1-3 

10-25 

4 
4-8 

3 

10- 15 

10 
2t 

5- 10 

12-15 
5 
2 

5-10 
3 

50 + 

6-14 

16 

'l'he formations lying below the surface of the county are well 
shown in a diamond drilling carried to a depth of 1003 feet just east 
of lVIaryville, in the valley of 102 river (N. E. 14 S. E. 14 Sec. 17, 'r. 
G4 N., R. 35 W.). t The bottom of the drill-hole reached almost to 
the horizon of the Bevier bed in the Cherokee formation. The only 
coal penetrated was 3 inches at 306 feet, the horizon pf the surface 
bed mined near Atchison, Kansas. Although the coal horizons a short 
distance above the Bevier are barren, workable beds may lie at 
greater depths than those explored in the drilling. Such deposits 
would lie more than 1000 feet beneath the surface in the greater part 
of the county and at slightly less depth in the valleys of the southeast. 

The lowest outcropping formation in the county is exposed on 
the 102 and Platte rivers, near the south county line. 'rhe Deer creek 
limestone outcrops along Nodaway river in the southwestern pa.rt oC 
the county, and a.long 102 river, where, north of Barnard, it forms a 
low escarpment. Along the Platte it is found in several places. 

The 'ropeka limestone outcrops in most places where the Deer 
creek is seen. It contains a layer of black "slaty" shale, but no coal 
has ever been found in connection with this shale. 

tDotailed record on file at offices of Mo. Geo!. Survey at Rolla and will be published 
In full in a publication now in preparation. 
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'l'he outcrop of the Nodaway coal appears along Nodaway river 
to north, of (~uituian, wltl're it clips beneath the strel'lm, only to nppear 
again about 2 miles south of the state line. lt probably underlies most 
of the county hetw<'en the :\'odaway and 102 riYc1·s, heing found on tl11~ 
latter near Arko<> an<l Hopkins, lmt in the vicinity 0£ -:\faryville it is 
apparently cut out hy preglaeial erosion. In tl1e northern pm't 0£ the 
county it may unckrlif' the divide between 102 and Platte rivers. Th,• 
Elmo coal is found only in the northwestern portion of the coun ty and 
ii; too thin lo be important. 

lf, as seems probable, tl ic Nodaway coal, where more than H 
inches thick, possess<>s an ,1ve1·age thickness of 15 inches in one-third 
of the county (288 square mil<·s), its total tonnag<~ is about 414,720,000 
tons. To this may he added ahout G00,000,000 tons for beds at the 
Bevier and lower horizons, liringing lll<' total for the county to 
914,720,000 tons. 

DE'l'.\IT,Ell "i\fENTTON. 

(Jui/ 111a11.-l<'or urn u,v yPars <:oa l has been mined near (~uitman by 
drifting nlong the east side of the rin1t· and by shafts higher up on 
the hillR. The mines are worked mostly in winter and for local trade. 
rrhe coal is 12 to 20 inches thick and is ovrrlain by black "slaty" 
shale and underlain by eh1y, fnrnishing ideal conditions for longwall 
mining. 'Phe eoal is much the same w·llcrcYcr fonncl in this Yicinity; 
two sections will scne to show its associations . 

SHAFT OF :-..rn. Rli:UBEN HAHRIS (8. w. l N. F,. l SEC. 9, T. 61 N .. Il. :n W.). 

·rhiclmess. Depth. 
Feet. Inches. Feet. Inches. 

Soil .. 8 8 
Clay and shale .. . . . . . . . . 31 39 
Lim<>stone. hard . . . . 3 2 42 2 
Shale .. ... 2 44 2 
Lirnostono. ash-gray . .. ... . .. . t 8 45 10 
Shale. . . ....... . 2 47 10 
Shale, hlaclr. "slaty". . . . . .... ...... . .. . . 1 48 10 
"Sulphtir ban()" .. .. .. .. .. . . . 0-1 48 11 
COAL ( Xodaway) . . . . 12- 17 50 6 
Clay, gray, sandy. . . ...... . .. .. .. . 7 57 6 

EAST BAN I, OJ? -XOJ)AWAY RIVER AT QUIT::\IAX. 
Feet. Inches. 

Limestone. blue .. l 10 
Shale. sandy .. .. .. .. . 2 (i 

l,imestone, ))Jue. woaLbering brown .. ...... . 2 2 
Sirnio, darlr Lo ()rat>. . . .. .. .. . 2 
C01\ L (Noclaw,ty). . .. . ... . .. .. . . 1 2 
Shale, impure. sanely clay at top, grading down throug l1 sandy shale to sand-

stone and t,o l>lne cla r shale below .. . .. . . 
Limestone, blue. compact.. · 

28 
2 



Feet. Inches. 
18 

ELMQ, 

Limestone. 

Clay, yellow. 

Shale, black. 
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6 

9 

18 Shale, yellow and drab. 

12 

13 to 14 

2 

Fxo. 65. 

Shale, bla ck. 

Coal. 

Clay. 

South of Quitman the Nodaway coal rises, the dip being to the 
north. It thins slightly, but has been mined locally as far as the 
vicinity of Graham, where it is reported to be 10 inches thick. East 
of Quitman the coal .extends to at least the west side of T. 64 N ., 
R. 36 W., and has been mined in Sec. 18 of that township. North of 
Quitman it soon dips under Nodaway river. On the land of \V. C. 
Carpenter (S. E. 14 Sec. 31, 'r. 65 N., R. 37 W.), it is reported to be 
10 feet above low water. \Vest of a stripping, it was reached by a 
shaft 71 feet deep, and was found to lie in a trough-shaped deposit 
whose axis is east of north. In the center of the trough the coal is 
r eported to be 21h to 3 feet thick for 25 feet on each side of the axis, 
thinning on the edge to about 1 foot. North of this place the coal 
is below the bottoms nearly to the Iowa line. West of Burlington 
Junction, it is about 30 feet below the level of the river and is reported 
18 to 22 inches thick. 

Two miles south of the Iowa line the coal again rises above the 
level of the river and the following section is exposed (Broadhead, 
modified) : 

Shale, drab, with bull and brown tinge, contains concretions of ironstone. 
Slope covered wlttl debris from above . . . . . . . . . . . . . . . . . . . . . . ..... . 
Limestone, dull, lead-colored, in 2 beds. . . . . . . . ... .. .. . .. .. . .. .. . 
Shale, blue and black, ''slaty," with fossiliferous concretions . ... . . .. . ... . 
COAL, sbaly near middle.. . . ... ......... . . ... .. . . . . . . . .. .. .. .. . . 
Shale, dark, lead-blue, clayey .... . . ...... ... . . .. .. ... . .. . .... . .. . ... . 
COAL, good... . .. .. .. ... ........ . .. .. . ... . . .. . .. . ... . . .. .. . 
Shale. blue .. .... . . ..... . .. .. . . .. . ........ . .... . . . . . . . . .. . 
COAL, with an inch of clay near middle . . .... , . .. . .. .. .. . .... .. . . ... . . 
Clay..... . . .. . ..... .. . . .. . . . . . . . . . . . . . . . . . . . . . .. .. . .. .. . .. . . 

Feet. Inches. 
12 

5 6 
4 6 
1 6 

5! 
4 
2 
3 
6 

Elnio.-The Elmo coal has been stripped in a few places near 
Elmo, but is probably confined to the part of the county west of Noda
way river, in townships 66 and 67 north. It is irregular in thickness, 
though rarely more than 14 inches. It outcrops in several places south
east of Elmo (near center S.ec. 28, 'I'. 66 N., R. 37 W., east side Sec. 
30, and S. W. ~ N. W. 14 Sec. 33). 

G-21 
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A1·koe.-The Nodaway coal was formerly mined about 2 miles 
south of Arkoe on a small branch flowing into 102 river from the west 

I 
(N. W. 14 S. E. 14 Sec. 28, T. 63 N., R. 35 W.). Both the coal and the 
roof are rather variable; the former is reported to be 8 to 22 inches 
thick, with an average of 14 inches; the roof is of either light shale or 
black "slaty" shale. About 21/z acres have been mined out. 

Hopkim.-The Nodaway coal has been mined for local use in 
shallow shafts about 4 miles southwest of Hopkins. A drilling near 
Hopkins reached a depth of 314 feet without finding coal, but a com
bination shaft and drilling 31/2 miles northwest of Hopkins reached 
the Plattsburg limestone of the Lansing formation at 432 feet. The 
only coal beds penetrated w.ere 2 to 6 inches thick, one at about 100 
feet and another at the Atchison horizon at 248 feet. 

PETTIS COUNTY.* 

Coal has occasionally been mined in Pettis county for local use, 
but in the last few years little or none has been produced. 'rl1e main 
coal-bearing area is confined to the western part of the county, as 
shown on the geological map of the State, and the Coal :Measures have 
a maximum known thickness of only about 150 feet. The coal beds 
present in this area are, in general, irregular in thickness and distri
bution. 

Outside of the region mapped as Pennsylvanian are pockets of 
Coal 1\1Icasures sandstone and shale containing bituminous and cannel 
coal. As much as 20 feet of coal have been reported in these, though 
their lateral extent and the amount to be derived from any one of 
them is small and the quality of the fuel is poor. Pockets have been 
reported in T. 45 N., R. 22 W. and southeast of Sedalia, and they 
probably exist in other parts of the county. 

The coal beds in the different parts of the county cannot be cor
related with accuracy, but the estimate of a total original tonnage of 
300,000,000 tons is believed to be conservative. 'l'his estimate does not 
include beds or parts of beds less than 14 inches in thickness and is 
made on a basis o~ 1800 tons per acre-foot of coal. 

DETAILED MENTION. 

D1·esden.- About 21/z miles west of Dresden considerable mmmg 
was done at an early date. When Broadhead t visited the locality two 
mines were being operated by Messrs. Newport and Westlake near the 

*G.. C. Broadhead describes the geology along tho lino of the Missouri Paclflc railroad 
west of Sedalia (Mo. Geol. Survey, 1873, pt. 2. pp. 155-166) and that of other areas along 
the western edge of the county (idem. pp. 33-38). The coal is mentioned by Arthur Wins
low (Preliin. rept. on coal; Mo. Geol. Survey, 1891, pp. 126-127). The topography Is shown 
on tho Sedalia. and Warrensburg sheets of the U. S. Geological Survey. 

tBroadhead, G. O .. Geology from Sedalia to Kansas City: Mo. Geol. Survey, Rept. 
1872, pt. 2, 1873, p. 165. 
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line 0£ the Missouri Pacific railroad. The mines were only 100 yards 
apart and operated the same bed at a depth of about 35 feet. 'l'he 
coal varied from 27 to 30 inches in thickness. Broadhead also reports 
about two feet of coal south of Dresden (S. E. 1,4 N. E . 1,4 Sec. 8, T. 
4G N., R. 22 W.) . 

Lanio·nte.-Two or three shafts were formerly operated one to two 
miles east of Lamonte, near the Missouri Pacific railroad, but when 
the locality was visited in 1911 no mining was being done. R. E . 
Guthrie was engaged at that time in sinking a shaft on the land of H. 
Conway. 

CONWAY SHAFT NEAR LA.MONTE (S. W. t S. E. t SEC. 12. T . 46 N., R. 23 W.) 

Thickness. Depth. 

Soll ..........•.... . .. ... . ... . ... .. ........ . ... . . .. . . . .... . .. . . 
L imestone, gray, jointed... . . . .. , . .. .. .. ...... . ... . ..• . 
Shale. black, "sla.ty". . . . . . . ... . ......•...... . ... . . 
L imestone, black, hard, impure . ....... . ....... . . .. . . ... . 
Sha.le, clayey. . . . . . . . . . . . . . . . .. . .... . 

Feet. 
9 

10 
3! 
1 

16 

Feet. 
9 

19 
221 
231 
391 

The coal, which is said to be just belovv the 16 feet of shale in the 
above section, is reported to be 30 inches thick. At this shaft and at 
others in the vicinity much trouble has been caused by the gr.eat 
abundance of water entering from below the 12-inch limestone. The 
coals at the Guthrie shaft and the other mines in the vicinity, with one 
exception, perhaps, belong to the Tebo bed, though the rocks above 
them do not corr.espond very closely with those above the Tebo in 
e·astern Johnson county. 

DRILLING NEAR LAMONTE (SEC. 12, T. 46 N., R. 23 W.). 

Soil ... . .... . 
Limestone. . . . . . . . .. . .. .. . . 
Sha.le, black. "sla.ty". . ... . . ..... •.. .. .•.. .... 
Limestone... . . ... . .......... . .. .. . ... . . . .. . 
Sha.le, gray . ......... . . .. .. . ... . .. . 
COAL ........... ... . .. . ..... . ..... . ......... .. ... . 
Sandstone. . . . . . . . . . . ... . .. . · · . · · . · · 
Clay . ............. ..... .. .. .. .. .. .. . . ...... • . 
Sha.le, "sla.ty". . . . . . .. .•. .... . . . .... .•.. .... . . 
COAL...... . .. .. . . .. . .. ... . . .. ..... . 
Clay ....... .. . ........ .. ........ . 
Shale, black ... . . .. . . .. . . . . . .. ......... . ..... . .. . ... . 
COAL ................... • . .. ..... . .. .... .. ..... .... 
Clay ............. .. .... .. . 
Shale, gray .... . , ..•.. . .. • . ................ . . . . ..... 
Clay, whito ............. . ... . .. .. . . .... .. ... . 
Clay an<l sand. . . . . . .. . .. ... . 
Limestone, reporte<l as Mississippian. 

Thickness. 
Feet. Inches. 

8 
8 
6 
1 

16 
2 6 
7 6 
6 

18 
3 
6 

14 
1 8 
5 
6 
8 

35 

Depth. 
Feet. Inches. 

8 
16 
22 
23 
39 
41 6 
49 
55 
73 
76 
82 
96 
97 8 

102 8 
108 8 
116 8 
151 8 

The coal at a depth 0£ 76 feet was shafted but found to be dirty 
and was abandoned. 

Houstonia.- Coal is reported to have once been mined near 
Houstonia, but nothing has been done recently. The coal found in 
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· Saline and Johnson counties near the Pettis county line probably 
extends into the northwest corner of Pettis county. 

Broadhead gives the following section in the eastern part of Sec. 
21, T. 48 N., R. 23 W. : 

SECTlON FIVE MILES NORTHWEST OF HOUSTONIA. 

Clay . ........... .... ... ............. . · · · ··· ·· .. .. ·· ·· ··········· · · 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . ..... . .. .. . . 
Flagstone. sil ico-ca.lcareous, and shale similar to tho rock ovel' the coal at 

Jorda.n's. on Grand river, Henry county . . . . . . . . . . ..... . . . 
Sha.le, ochery and bituminous, with some iron pyrites and fossil plants . . . 
COAL........ . ........... . .. .... .. .. .. . . ................... . 
Fire clay ......... . .... . . . .. .... . ...... . ...... . ....... . ··· ···· · ··· · 

PHELPS COUNTY."~ 

Feet. I nches. 
12 
44 

7 
3 
1 4 

Phelps county, like adjacent areas, contains a few pockets of 
presumably Pennsylvanian shales, clays, and, in some places, coal. 
They are very small, their width and depth being measured in tens of 
feet. Occurrences are known at Rolla, a few miles north of Newburg, 
and northeast of St. James. Shumard states that coal of poor quality 
and very small extent had in early days been drifted and shafted in 
the St. James pocket (Sec. 9, T. 38 N., R. 6 W.). 

PIKE COUNTY.t 

The Pennsylvanian area of Pike county is very small, comprising, 
so far as known, only about three square miles along the Chicago and 
Alton railroad where it leaves the county on the west. According to 
Rowley, the only Coal 1\Ieasures outcrop found is four miles northeast 
of Curryville, in the southern part of Sec. 1, T. 53 N., R. 40 ·w. Ac
cording to the same authority, no r.egular seam has been found within 
the county, although pockets may possibly exist in the Indian creek 
country. 

PLATTE COUNTY.t 

Aside from unconsolidated drift deposits, the surface formation 
of by far the greater part of Platte county is the Douglas, which is 
r.bout 300 feet thick and consists chiefly of sl1ale and sandstone. 
At its top, however, the Oread limestone is conspicuo~sly developed 

*Phelps County: M issouri Geo!. Survey. 1855-187l, p. 240. The topography of most 
of the county is shown on the Rolht sheet of the U. S. Gaol. Survey. 

tThe geology of this county is described by R. R. Rowley (The geology of Pike county: 
Missouri Bureau of GcoJ. and Mines. Vol. VIII, 2nd series, 1908). The topography of part 
of the region is shown on the Louisiana sheet of the U. S. Geol. Survey. 

tThe general geology is described by G. C. Broadhead (Mo. GeoJ. Survey, Rept. for 
1872, pt. 2, pp. 92-122, 325-343). Coal is mentioned by Arthur Winslow (Prelim. rept. on 
coal, Mo. Geo!. Survey, 1891, pp. 114-116). 'l'be topography is shown on tho Kansas City, 
Leavenworth, and Atchison sheet,s of the U. S. Gcol. Survey. 
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on the highland near Iatan, in the northwest corner of the county. 
Along the :Missouri as far up as Weston, on Platte river, and along 
the east side of the southeastern quarter of the county are outcrops 
of the thick limestones of the Lansing formation, which lies just below 
the Douglas. Near Parkville are outcrops of the Kansas City lime
stone, and it is near these that the chief coal horizons lie at the least 
depth. 

No coal of importance outcrops at the surface in this region. 
Some is exposed in the Douglas formation along the JY!issouri bluffs. 
About 2 miles north of Waldron (S. ·w. corner Sec. 36, T. 52 N., R. 
35 Vv.), 8 inches of co~tl may be seen, and a ·shallow shaft in the neigh
borhood is reported to have found the same bed to be 2 feet thick, but 
dipping at a high angle. Coal seams less than 1 foot in thickness 
outcrop in the bluffs from East Leavenworth to north of '\\Teston, and 
also north of Iatan. Pew of these surface beds are of workable thick
ness, but they are commonly impure and of lenticular character. 

Although no local records showing the amount of coal in deep
lying horizons are available, several in adjacent areas indicate that 
considerable coal underlies the region. The most important develop
ments are at Leavenworth, where the three shnfts of the Home
Riverside Coal Company, although situated in Kansas, derive much of 
their present considerable output from Missouri, ·work having been 
prosecuted beneath the river and beyond. All of the shafts are near 
the river, t.he North mine being in the north part of the city, the Home 
mine a mile south of the Terminal bridge and the Riverside mine 1 
mile farther south. The coal mined lies at a depth of 707 to 720 feet 
and is the Bevier bed, which is so extensively mined in Macon and 
other counties in central Missouri. The product is sold locally to 
public institutions and the city trade and is shipped to points north 
and west. All of the mines have exceptionally powerful first-motion 
hoisting engines and improved machine1·y of other kinds. From 5000 
to 6000 gallons of water are pumped daily from tl1e Home and River
side mines and 40,000 gallons from the North mine, the large quantity 
at the latter coming from an old shaft ·and drill hole sunk below the 
level of the Bevier bed. The longwall system of mining is employ.ed, 
but the roof is not sufficiently strong to permit the use of a face track. 
Mining machines have not been successful; the coal is undercut by 
hand and need seldom be wedged. Props are placed 3 to 4 feet apart 
and at the same distance from the face. Slack and nut constitute 
about 20 per cent of the total product. Few timbers are required in 
the entries, as the roof arches itself and remains strong even after 
many years of exposure. 

The coal mined varies only a few inches either way from an aver
age of 22 inches. Bright and dull streaks alternate; the bed is hard 
and fracture irregular; there is no cleavage except that governed by 
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the position of the working face. Pyrite ("sulphur") appears in fine 
streaks and lenses, and there is a little white gypsum scale in thin 

Feet. Inches. 
31 Shale, gray. 

4 Shale, blacl<. 

22 Coal. 

2 to 8 Clay. 

2 Limestone, concretionary. 

FIG. 66. The Bevier coal bed 
at Leavenworth. 

plates. Regular partings of shale or pyrite are absent. The greater 
part of the roof is a firm dark drab shale ("slate") of excellent sta
bility, but two other types of roof prevail over comparatively small 
areas. One, known as '' sulphur top,'' is a pyritiferous shale full of 
shells, very hard when fresh but slacking quickly on exposure, which 
lies in thin lenses of considerable lateral extent. The other, "sand
stone top,'' is a calcareous sandstone lying commonly about 17 feet 
above the coal and approaching it only along ancient channels; when 
it is only a short distance above the coal, the intervening "slate" will 
not stay up. Under the coal is 2 to 18 inches of clay, averaging 9 
inches, beneath which is a limestone ·with a nodular upper surface 
that is an excellent foundation for props and gob walls. "Bells" 
occur in places and there is one large fault, accompanied by steep 
dips, in the North mine. As a whole, however, mining conditions are 
good. 

In an attempt to locate the 36-inch coal bed found at Atchison, a 
shaft at the North mine was sunk to 999 feet and a boring continued 
to a total of 1,171 feet, at which depth terrific volumes of water were 
encountered. 'l'he Atchison bed is slightly thinner than at Atchison, 
but is still important. The Cherokee strata above the Tebo are re
markably similar to those in the same interval in central Missouri. A 
horing for oil and gas in North Leavenworth was carried to a still 
greater depth. The combined record is as follows: 

LEAVENWORTH SHAFT AND BORINGS.• 

Thickness. 

Soil ................ . ...... . ... . . . . .. ........ .. . 
Douglas formation-

Shale . . .......... . . . .. . ........ . . . .. . .. .•. ...... 
Lansing formation-

Shale and limestone . . . . . . . . . .. . . . .. . .... . 

Feet. Inches. 
11 

13 

144 

Depth. 
Feet. Incites. 

11 

24 

168 

*Strata underlying Leavenworth aro shown on Pl. XXVI of Vol. 3, and Pl. XCII of 
Vol. IX of tho Univ. Geol. Survey of Kansas. Complete r'ecords will be given, with cor
roh1tioos, IQ pqblic~tiOt\S now ill prepar~tion by t he Missotiri !\tlcl 1,J. S. Geo!. Surveys, 



DRILLING$ A'l' LEAVENWORTH. 

LEAVENWORTH SHAFT AND BORINGS-Contlnuod. 

Kansas City formation-
Limestone and shale . ............•............... 

Pleasanton shal<>-
Shales, sandy near base .................... . .... . . 

Henrietta formation--
Limestone, hard ........................... . .... . 
Shale ....... . .......... . ...... .. ..... . ......... . 
Limestone, soft ..... .. ...................... . . .. . 
Shale, gray ......................... .. ...... . .. . 
Limestone, purple, hard ......................... . 
Shale, dark purple ............. . ...... . ......... . 
Limestone, hard ............. .. ............. . .. . . 
Shale, .. slaty" ..... . .. .. • ...... . ............ ... .. 
COAL, good .... .' .......•......•....... ..... .... 
Clay .......................................... . 
Sandstone ......... ... .. . . .... ........ . ..... . .. . 
Shale and sandstone, mixed with iron ore .......... . 
Limestone ...... ........ .. . .. ........ . ....... .. . 
Shale, mixed with kidney iron ore .......... . ...... . 
Limestone .. .......... ..... . . ........ ... ....... . 

Cherokee shale--
Shale, black, "slaty," with kidney ore .. . . ......... . 
COAL (Lexington) ..................... .•... .... 
Clay, hare!. . . .. .. .. . .. . .. .. .............•....... 
Limestone ................ ..... .. • . .. .. . ........ 
Shale, "slaty" ...... .... ................ .• ....... 
Sandstone .......... .. .. .. ....... .. ............ . 
Limestone .... . ..... ..... .. • ........ . .. .. ... . ... 
COAL ........................... . ............ . 
Sandstone .. .. ............ . ... . .............. .. . 
Clay .............. . ..... .... ........... . ...... . 
Shale, black, "slaty," with coal seams ............. . 
COAL ......................... . ...... ........ . 
Shale, black, "slaty" ......... . ............ .. .... . 
Shale, sandy, "slaty" .......... .. ..... . ..... ... .. . 
Sandstone ................. ...... .. .. .... . ..... . 
Limestone ........................ • .... .. .. ..... 
Shale. "slaty," with iron boulders .......... ..•.... . 
COAL (Mulky?), good ..................... .. ... . 
Clay. very hard .............................. · .. . 
Sandstone, very bard, brown, full of water ...... . .. . 
Shale, "slaty", sandy ............. .. ............. . 
Shale, black, "slaty" ........... ... .............. . 
COAL (Bedford) . . ........................... .•. 
Sandstone, hard, full of water ... .•. ..... . . . ....... 
Shale, sandy, "slaty" ......................... . .. . 
Shale, black. "slaty" ......................... .•. . 
COAL (Devier), bed mined at Leavenworth ....... . . 
Clay .......................................... . 
Llme.~tone ..................................... . 
Shale. ditrk, "slaty," with 2 inches of COAL ...... . . 
Limestone . ... ............. ... ............. .. .. . 
Shale ..... . ...... . .. . ................. . ....... . . 
COAL (Tebo) ................ ..........• ........ 
Clay . .................................. ... .... . 
Shale, "soapstone," dark . .............. .. ..... . . . 
Sandstone .......... . ....... .... ........... . ... . 
Limestone .............................. . ...... . 
Sandstone, light, micaceous ...................... . 
Shale ........... .. . ...... . ....... . . ............ . 
Limestone, very hard ......... .. .. .. . ........... . 
Clay, with red streaks ........................... . 
"Shale," "sulphur" streaks ... . . .. ................ . 
Shale, "slaty" .. , ......... •..... .... , . -... . .... , . , 

'l'hickness. 
Feet. Inches. 

200 

173 

4 
2 
3 
9 
1 
2 
2 
2 

5 
5 
5 
7 
2 

6 
1 
6 
5 
1 
5 
2 

5 
16 

1 

2 
7 
2 

11 
1 
1 
3 
4 
4 

5 
5 

19 
2 
2 
2 
4 
4 
4 
1 

7 
3 
1 

14 
1 
2 
5 

16 

1 

8 
1 

6 

6 

4 

2 
6 

6 

6 

6 
9 
9 
4 
4 
8 
1 

6 
6 

6 

327 

Depth. 
Feet. Inches. 

368 

641 

545 1 
547 1 
550 1 
559 1 
560 1 
562 1 
564 1 
566 l 
566 9 
566 10 
571 10 
576 10 
581 10 
588 10 
590 10 

596 10 
597 10 
603 10 
608 10 
609 10 
614 10 
616 10 
617 4 
622 4 
638 4 
639 4 
639 10 
641 10 
648 10 
650 10 
651 2 
662 2 
663 4 
664 10 
667 10 
672 4 
676 4 
676 10 
681 10 
687 10 
706 10 
708 10 
710 10 
713 4 
718 1 
722 10 
727 2 
728 6 
729 2 
736 3 
739 3 
740 9 
755 3 
756 3 
758 3 
763 9 
799 9 
'780 & 

• 
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LEAVENWORTH SHAFT AND BORINGS-()ontinued. 

Cherokee shale--Continued. 
Sandstone, light .................. . ...... ..... .. . 
Limestone, wblte. . . . . . ............ . . 
Sandstone, varying in shado ............. . 
Shale, "slaty," light at top, blaclc at bottom .... ... . 
Sandstone, white, soft ........... . ....... . 
Shale ....................................... . 
Sandstone, gray ... . ... . ......... . .............. . 
Sandstone, dark, with black shale, much water . .... . 
Shale, black ............................... . 
Sandstone, very hard at top, dark at bottom .... ..•. 
$hale, black, "slaty". . . . . . . . . ... . ..... .. . . 
COAL ................................ . .. . 
Sandstone, hard. seamed with "Jlint" ..... . ........ . 
Sbale, darlc, with iron boulders, black and with a seam 

of coal near base ........... . ....... . ........ . 
Shale,' 'slaty ," black, with streak.~ of COAL near middle 
COAL ........ . ....................... . . .. ..... . 
Shale, dark ... ... . ... ..... .... .. ...... ... . . .. . 
COAL ...... . ............. . ....... . ...... .. .. . . . 
"Sulphur" parting .......... . ................... . 
COAL .. .. . . ... . ....... ... ... . ................ . . 
Sandstone, soft ...... .. ...................... . . . . 
Shttlo. "slaty ," black ................... . ... . .... . 
Sandstone, micaceous, white, great increase in water. 
Shale, "slaty," black ......... . .... . ............. . 
COAL . ....... ........ ... ... . ... ........ .. .•... . 
Sandstone .... . .... .... ..... . ... . ............ . . . 
COAL .... . ... . ............. . . . ...... . ......... . 

BORING. 

Clay . .... . .............. · ; .............. . 
Sandstone, micaceous, hard at top .. .. .. . .. ..... .. . 
Shale, blaclc, b ituminous.... . . . . . .. . ....... . 
COAL, impure .................... ....... .... .. . 
Clay .......................................... . 
Shale, black, "slaty". . . . . ....... . . . 
Sandstone, whitish, fine-grained, breaks easily. 
Shale, black, sandy ........ . .. . . .. ...... .. ...... . 
Sandstone, white. micaceous, peppered wttl1 black 

specks, water increases . .. . ... . ........ . 
COAL ......................................... . 
$hale, dark, sandy. . . . . . . . . . ......... . 
COAL, good ... ... . ... . .. .. . .. .. . ... . .. . 
Sandstone, white, wi th seam or "flint" ............ . 
Shale, some parts black, "slaty," w ith seams or "flint" 
Sa.ndstone, black at top ..... .. .. . ... . 
Shalo. black, "slaty" ..... . .. .. .. .. .. ............ . 
COAL ...... . 
Shale, black, "slMy," burns readily ..... . 
Shale. dark, sandy, seamed with "flint" ........... . 
Sandstone, white, a few shale partings seamed with 

"flint," much water, (may bo Mississippian) .... 
Mississippian series-

Limestone (certainly Mississippian and lower limit of 
coal) ...................................... . 

Drilling contlnuecl to. . . . . . . ...... .. ...... . .. . 

TWckness. 
Feet. Inches. 

5 5 
4 10 
8 2 

19 2 
7 5 
4 

lt 
3 7 
7 9 

30 11 
6 

5 
6 11 

3 7 
16 4 

11 

4 
2 
6 
2 
3 

2 2 
48 4 
12 2 

10 
4 5 
2 2 

1 
21 

6 
2 

10 
5 

22 

16 
1 
9 

4 
21 

4 

2 
16 

404 

20 

4 
3 
7 
4 

10 
2 
8 
2 

3 

7 
5 
1 
3 
5 
4 
6 

7 

Depth. 
Feet. Inches. 

785 8 
790 6 
798 8 
817 10 
825 3 
829 3 
840 3 
843 10 
851 7 
882 6 
888 6 
888 11 
895 JO 

899 5 
915 9 
916 1 
917 3 
917 9 
917 11 
918 2 
929 2 
931 4 
979 8 
991 10 
992 8 
997 1 
999 3 

1,000 
1,021 
1,028 
1 ,030 
1 ,031 
1.041 
1,047 
1,069 

1,085 
1,086 
1,096 
1,096 
1,100 
1 ,122 
1,126 
1,126 
1,127 
1,129 
1,146 

1,550 

1,570 
2,116 

7 
10 
5 
9 
7 
9 
5 
7 

10 
10 
5 

10 
11 

2 
7 

11 
5 
5 

'l'he Leavenworth record probably holds good for much of north
ern Platte county. 'l'he Atchison drilling:~ represents conditions in 
th.e northwestern part, and the Randolph, Clay county, shaft and 

;see report on Buchanan county. 
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drillings, those in the southeastern part. The strata underlying the 
northeastern part of the region are probably like those in Clinton 
county, where, however, little is known about heels lower than tht 
Bevier. The Smithville, Clay county, record shows a rather excep
tional thickness of coal in one bed and may not apply to a large terri
tory. All of these records, as well as observations m.ade in other parts 
of the State, indicate that the Bevier coal is very persistent and that 
in this part of the State it is very uniformly 22 , inches in thickness. 
'I'he coal beds below it are more irregular, though possibly thicker in 
places. The depth of the Bevier horizon below the railroad levels is 
about 660 feet at Iatan and W estou, 640 at· Beverly, 625 at Farley, 
600 at Waldron, 490 at Parkville, 620 at Platte City and Tracy, 650 
at Camden Point, 670 at Dearborn, and 625 at Edgerton. 

The total coal penetrated by the North shaft and boring at 
Leavenworth is 197 inches, of which only 108 inches is in beds of 14 
inches or over. At Randolph there arc 50 inches and at Atchison J 01 
inches in beds of 14 inches or more. The average of the workable beds 
at these places, 86 inches, may safely be considered to underlie all of 
Platte county, making its total reserve tonnage 3,384,960 tons. 

PUTNAM COUNTY.!' 

AVERAGE ANNUAL l'RODUC'l'ION, 1001-1010 .......... 78,274 TONS. 

At least the eastern half of the Putnam county is underlain at 
moderate depths by the Lexington coal, the bed mined so extensively 
in Appanoose and ·wayne counties, Iowa. Owing to the strong com
petition of fields with more direct transportation faci lities, however, 
mining has never been prosecuted with great vigor and the production 
of the principal district is not increasing. Shipping mines are located 
at Mendota and at Blackbird near Unionville. Small mines supplying 
a local trade are operated in the threshing and winter seasons at 
many localities along Shoal creek and along both main branches of 
Blackbird creek nearly as far west as the Chicago, Burlington and 
Quincy railroad. Near Low Ground, -in the southeast corner of the 
county, a little mining is done on a small scale on a lower bed, the 
Bedford. 

'l'he western half of the county is so deeply covered with uncon
solidated drift clays that there are practically no exposures of the 
underlying rocks to furnish a key to the geology of the region. It 
is known, however, that the Lexington bed lies a short distance below 
Powersville, and it is probable that the shale and sandstone of the 

*The geology was fi rst described by C. J. Norwood (Rept. for 1873-1874: Mo. Geo!. 
Survey, 1874. pp. 272-291). The coal is montionod by Arthur Winslow (Prclim. rcpt. on 
coal: Mo. Geo!. Survoy. 1801. pp. 55-58). The topogrf!lphy of the southeastern quart(), 
I$. showp on the Green City and quoen Cit}' sheets of vfie U. S, Geo!. Surver. 
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Pleasanton underlie the drift of practically the entire region. The 
Pleasanton also caps the- ridge tops in the eastern half of the county. 
Below the Pleasanton is the Henrietta, which contains several beds 
of limestone, and these, though they vary somewhat in detail, are re
markably persistent and outcrop conspicuously in the valleys of the 
main streams in the eastern half of the county. In the lower courses 
of these streams, especially near the Chariton river south of Livonia, 
are exposures of the shale and sandstone in the upper part of the 
Cherokee, the lowest formation of the Coal Measures. The constituent 
members of these formations and the relationships of the outcropping 
coal beds are shown in the following section, a modification of one 
published by Norwood: 

GENERALIZED SECTION OF OUTCROPP LNG BEDS I~ PUTNAM COUNTY. 

P leasanton shale-
1. Sandstone, gray, and shale ... . .... . . 

Henrietta for mation-
2. Limestone, gray and drab .. . .. . ... . . . 
3. Shale, green, clayey ..... . ....... . . . . .. . 
4. Limestone, bluish-gray, rough, !rregt'ilarly beddecl 
5. Shale, red and green at top and boHom. contain-

ing sandstone In places ....... . .... . 
6. Limestone, gray to blue or greenish, with shaly 

partings.. . . ... . .. . ......... . 
7 . Shale, r ed and blue, clayey ........ .. .. . ..... . 
8. Limestone, blue, even layer ("10-inch cap-rock") 
9. Shale, dark blue . . .. . .. . .... . ... . . 

10. Shale, green, calcareous, or limesto11e ... . ... . . . 
11. Limestone. blue, hard when fresh but weathered 

soft ancl earthy .. . . .. .. .. . · .. .. .. . 
Cherokee shalc-

12. Shale, drab ("clod") . ...... . .. .. .. .... ...... . 
13. Shale, black, "slaty". . . . . . ..... . .. . .... . 
14. COAL. with two or three clay partings (Lex-

ington) ...... . ............ .. ....... . 
15. Clay, 2 to 7 feet .............. . ... . .... . .. . . 
16. Limestone, blue to drab, uneven on top, 2 io 6 

feet .............. . ........ . ... . ... . .. . 
17. Shale and sandstone, whit ish at top . .. ... ... . . 
18. Limestone, dark, Impure, 2 to G inches ..... . 
19. Shale, dark and soft at top, black and "slaty" 

below........... . .. .. .. . .. . .. . ... . 
20. Shale, dark, calcareous. full of shells .... . . . . . 
21. COAL (Summit) ... . . . . . ... . ......... . . 
22. Clay, shaly at base ... . . . ...... . ... . .. . 
23. Limestone, buff, nodu lar . ..... . .... . .... . .. . 
24. Shale, dark where Mulky coal is absent . . ... .. . 
25. Limestone, gray, weathers buff; where present .. 
26. Shale, dark at top, black ancl "slaty" below, con-

tains larger concretions; where present . . .. . 
27. COAL (:Mulky), absent in many places .... . 
28. Clay at top, sandy shale and sandstono below, 

black shale at base, 50 to 60 feet ......... . 
29. COAL, with Hnch clay, hard, 4 inches from 

base (Bedfor d?) ..... ... .......... .. .... . 
30. Clay .......................... . .. . •. . . .... . 
31. Sandstone at top, shale below ......... . ...... . 
32. COAL (Bevier?). . . . . . . . . . .. . . . ... . . 
33. Clay ..•.. . .. • .. . ,,., .. ...... , . ... .. • .. .... . 

Thickness. 
Feet. Inches. 

27 

2 
1 
2 

24 

3 
5 

1 
1 

3 

a 
3 

3 
20 

5 

9 
1 
2 

(i 

1 

50 

2 
2 

17 
1 
l 

6 

6 

10 

6 

2 
11 

3 
4 

3 

6 
6 
2 

6 

5 

9 

4 

6 
6 

Total. 
Feet. Inches. 

27 

29 
30 
32 

56 

60 
65 
65 
66 
68 

71 

72 
73 

76 
80 

83 
103 
103 

108 
109 
109 
ll8 
119 
121 
123 

120 
131 

181 

183 
185 
202 
204 
\!05 

6 
6 
6 

6 

10 
10 
4 

4 

6 
5 

8 

3 

9 
3 
5 
5 

11 
11 

4 

4 
1 

1 

5 
5 

11 
5 
& 
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Strata between the Bevier and the Mississippian, the lower limit 
of coal, are shown in the drilling at :Mendota. These beds, including 
the coals, are variable and lenticular and must be thoroughly explored 
by drilling before their resources can be definitely determined. Iu 
Putnam county there are 200 to 300 feet of Coal Measures between the 
Bevier horizon and the Mississippian. In this connection mention 
should be made of the diamond drilling at. Sedan, Iowa, where coal 47 
inches thick, in two benches separated by 8 inches of clay, was found 
at a depth of 321 feet.* Among the 377 feet of Cherokee beds found 
above the Mississippian there were 12 beds aggregating 21 feet 5 
inches of coal. Of these 9 were more than 15 inches thick. The 
thickest coal bed in a deep drilling at Seymour, Iowa, however, was 
29 inches. and the total coal in all beds was only 7 feet 4 inches, 
It may be that the Cainesville horizon, which lies about 300 feet below 
the Lexington and is so productive in :O:Iercer and Harrison counties, 
is of economic importance in parts of Putnam county~ 

The Lexington coal is a general favorite for domestic use. It 
is fairly free from objectionable forms of impurities and has a faintly 
developed rectangular cleavage that. causes it to come from the mine 
in semi-block condition. The bed shows only a few thin streaks of 
iron pyrites, though white gypsum and calcite scale arc abundant 
along the joint planes. 

A limestone cap-rock about two feet above the coal bed makes an 
excellent mine roof. In many places, however, it is weakened· by 
fractures and minute geological faults ("slips"), most of which also 
traverse the coal and are marked by highly inclined clay seams. one 
inch to 2 feet in thickness (" clay slips"). 'l'he prevalence of these 
"slips" and of preglacial channels cause the room and pillar plan of 
mining to be more widely employed than the longwall system, though 
it is evident that longwall could easily be adapted to the fi~ld. 

Coal City 

Limestone 

Coa119 

c,ay 2" 

Coat 14
11 

Mendota Unionvi lle Southeast <Jllarter 

Shale. s1aty d' $hale.sl.'.lty 11" 

Coa i z( 

Linieslonc 

Fig. 67. The Lexington coal bed in Putnam County. 

*Hinds, l:lenry, Coal deposits of Iowa, la. Geol. Survey, Vol. XIX, 190!>, p. 266. 
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The coal and associated strata are remarkably uniform in char
acter and thickness where exposed in mines and outcrops in the eastern 
part of the region. In the western half of the county the coal has 

· been explored only near Po,versville, where it appears to be sornewha.t 
variable and slightly thinner than farther .east. 

AVERAGE OF LEXl'.';'G'rON BED IN EASTERN PUTNAM COUNTY. 

Limestone, "cap-rock".. . . . . . . . . . . . . . . . . . . . . . . . .. .. ...... .. . 
Clay ("clod"). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . .. .. . 
Shale, black ("slate") .. ............ .. .. ... . . .... . . . ......... . ...... . 
COAL ("upper bencl1"') ... . . . ... . .. . .... . ... . ... .. ..... . . .... . ... .. . 
C lay ("mud band") ............ . ....... .... . ...... ... .. . . ... . .... .. . 
COAL ("lower bench") . ... .. ... .. . . ... .. . . . .. .. .. . ... .. . .. ... . ..... . 
c1ay ..... : . . . . . . . . . . . . . . . .. . ... • ... . . . . . . ... 
COAL ("Dutchman"). . ... . . .. . .. .. .. .. . ... ..• .... . . .. ... 
Clay.......... . .. . . . .. .. . . .. . . . . . .... . .. . . 
Limestone ("bottom-rock"') ..... . .. . ... . .. .. .. .... . . 

Feet. Inches. 
3 
1 2 

11 
1 9 

2 to 7 
2 to 6 

2 

1 
3 

Jn addition to "slips," the presence of numerous preglacial 
channels is a factor detrimental in mining operations. Before the 
deposition of the drift, a system of drainage resembling that of the 
present had been established. In places these old streams cut down to 
or below the level o.f the Lexington coal and were afterward filled with 
drift clay and sand. Such channels have removed the most coal 
where the Lexington bed lies at comparatively high altitudes. In 
these localities, which unfortunately include the mining districts of 
:;\febdota and Unionville, exploratory entries may suddenly leave coal 
o!· normal thickness and enter a mass of unconsolidated clay mixed 
with some sand and filled with boulders and pebbles. 

At one plac.e, near Glendale, a 21-inch coal bed, the 1\:Iulky, lies 
about 50 feet below the Lexington. Its distribution is probably very 
irregular, as in adjoining counties, and it probably underlies a very 
small area in Putnam county. 

The two next lower coal beds are 80 to 120 feet below the Lexing
ton and are separated by J 5 to 20 feet of shale. These beds are 
probably the equivalents of the two benches of the Bevier in Adair 
county, but until this is proven, the higher will be _designated the 
Bedford and the lower the Bevier. These beds outcrop only in the 
southeastern quarter of the county, but were found in the Mendota 
borings. The Bedford is 10 to 25 inches and the Bevier 16 to 21 inches 
thick. The two beds are probably persistent under a large part of 
the county and may be sufficiently close together in places to be mined 
as one bed. 

Structurally, the county is quite simple. A low broad anticline, or 
arch, crosses the region in a northwest-southeast direction from north
west of Unionville to ne11,1· the mou.th of Wild Cat creek. From its 

• 
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axis to the northeast corner of the county the dip amounts to about 
100 feet, and south to Stahl, about 50 feet. 

The Lexington underlies about two-thirds of the eastern half of 
the county as a bed averaging 38 inches of coal, and perhaps one
third of the western half as a bed averaging 28 inches. Beds below 
the Lexington appear to be irregular in distribution or thickness, or 
in both, and the. lowest have been carefully explored only in the Men
dota district. 'l'heir average total thickness can be estimated there
fore only as the average of the total coal in the two l\1endota drillings, 
beds less than 14 inches in thickness being excluded. Estimating 1800 
tons as the content of the acre-foot of coal, there are then 864,960,000 
tons in the Lexington bed and 3,431,232,000 tons in all lower beds 14 
inches or more in thickness, or a total original coal reserve of 
4,296,192,000 tons. 

DETAILED MENTION. 

Northeast Corner.-South of Coal City, Iowa, a few small mines 
have operated in the Lexington bed. Mines found open were the 
drifts of W. A. Blue (center Sec. 29, T. 67 N., R. 16 W.) and F . S. 
Berry (N. E. 1,4 S. E. 1,4 Sec. 5, 'I'. 66 N., R. 16 W.). At the Blue mine 
the coal is only 12 feet above the Chariton, but it rises to the south
west and is about 20 feet higher for 1~ miles in that direction; farther 
south it is damaged by preglacial channels. In the vicinity of the 
Blue drift, mining conditions are better than in much of the county. 
'l'he value of the bed is impaired by very few vertical clay seams 
("slips") or thin cover. 

STRATA EXPOSED IN NORTHEAST CORNER OF PUTNAM COUNTY. 

Clay ........ . ...... . ....... . .... . . .. ..... .. ...... . ....... .. ... .. . 
Sand ......... . ... .. .... . .. . .. . ... .. . . .. . .. . . . ... . ........ . ...... . 
Clay ........ .. ........... ..•.. ... . .. .. .... 
Shale, dark drab................. . . .. . . . ... .. . .. ... .. . ... . .. . 
Shale, red, blue at base. . . . .... . .. .. .. . ... .. . .. . . .. .. . ... . . 
Limestone. containing shells.... . . . . . . . . . . . . . . . . . .. . . . . . . . .. ..... . . 
Sha.le. dark blue and drab. . . . . . . . . .. . . .. . .. .... . . ... . . . . .... . 
Limestone, cap-rock ........ . . . . .. .. .. . .. . . .. . . . .. . . . .. .. .. .. .. . 
Clay, drab ("clod"). . ....... ... . .. . .. .. . ... .. .. . . . . .. .. .. .. . 
Shale, black. "slaty". . . . . . . . . . . . . . . . . . .. ... . . ... ... . . .. . 
COAL ("upper bench") ......... . .. . .. .. . . .. .. . .. .... ... .. . . .. . .. . . 
Clay ............ . ... . ........ . . . .. . .. . . . ... .. .. . ..... . .. .. . . .. .. . 
COAL ("lower bench").... . . . . . . . . . . . . . ..... .. .. .. .. .. . 
Clay .......................... . . ..... . . .. ... .. ....... . . . ... . . . 
COAL ("Dutchman") ......... . . . ..... .. . . . . .. . .. .. .. . 
Clay........ .. .. . . . . . . . . . . . . . . . . . . . . .. .. .. . ... . . 
Limestone. hea vy-bcdded . . . . . . . . ... . ..... .... . .. . . . . .. . . . . . 

Feet. Inches. 
15 
10 

5 
5 
2 3 
2+ .... 

12 
1 6 

.... 8 to 13 
l 1 
1 6 to 8 

2 
1 0 to 3 

i 
3t 

2 to 7 
2 2 

Livonia.-Very little mining is done near Livonia. 'l'he anticline, 
or arch, which traverses this part of the county, raised the Lexington 
bed to so high a level that it was removed by preglacial erosion for 
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a considerable distance back from the river. A lower bed, perhaps 
the Bedford, outcrops in the bank 0£ Shoal creek, about three miles 
southwest 0£ the town (S. W. l;4 N. E. ];4 Sec. 6, T. 65 N., R. 16 W.). 

BEDFORD (?) Bll:O ON SHOAL CREEK. 
Feet. Inches. 

Shale, dark drab .............. . ...... . ..... . . . ..... ... ............ . . 5 
COAL, with lenses of pyrite..... . .............. .. ........ . 1 9 
Clay ............................................. ... ........•.... 1 
Sandstone, brown, with 6 inches of shale near ml<l<lle .. ... ..•. ........... 1 9 
Shale, sandy, to creek level. . . . . . . . . . ............. . ...... .. .... . . 2 6 

Glendale.-Farther up Shoal creek and about 4 miles west 0£ 
Livonia, the Lexington and Mulky beds, both higher than the Bedford, 
are exposed. 

MULKY BED ON SHOAL OR.EEK (N. i N. W. l SEC. 35, T. 66 N., H. 17 W.). 

Feet. Inches. 
Limestone, gray, har<l, weathers <leep butr .... .. ............... .... ... . 
Slmle, gray to black, ban<led. har(l, sandy, contains large concretions .... . 6 
COAL, hard. with white scale which weathers red ()'folky) ............. . l 9 
Shale, ban<le<l, sort, coal streal,s at base .......................... . ... . 1 8 
Sandstone an<l sandy shale .......................................... . 8 
Concealed to water in Shoal creek ..................... . . 17 

On the north side 0£ the creek arc the drifts of Richard 
Htunphreys (S. W. 11,i, S. E. 1/J, Sec. 26) and A. Stevens (S. E. % S. E. 14 
Sec. 26), both in the Lexington bed. Both work only part 0£ the year 
and supply a local trade. The average section here is: 

LEXINGTON' 1.rno NEAR OLD GLENDALE. 

Limestone ................ . .. . .... . ....... . ............... ... . 
Clay ...................... . ... .. ................ . 
Shale, black, "shity" ............................................... . 
COAL ("upper bench"), upper 10 inches parts in slabs because of very 

thln clay seams. . . . . . . . . . . . . . . . . . . . . . . ... . .. . .......... . 
Clay .................................................... . .... . ... . 

g~~-Lpyrltlferous}("lower bench"){::::::::::::::::::::::::::::::::::: 
COAL ........ .. .. . . .... . .. . ....... . .... . 
Clay .. ........... . .. .. . .. .. .. ...... . ....... . ....... .. ....... . .. .. . 
COAL ("Dutchman") ................... . ....... . . ..... . . . ......... . 
Clay .................... . .' ............ . .................. .. .... .. . 

Feet. Inches. 

1 6 
10 

10 
2 
8 

i 
4 

i 
l 

Tl1'! coal is 0£ good quality, but the roof is slightly damaged by 
"slips." 'l'he same bed is intermittently worked in the vicinity 0£ 
Omaha. 

Mapleton,-The Lexington bed is mined by drifts and shallow 
shafts at a number 0£ places 2 to 5 miles northwest of Mapleton, 
chiefly near the heads of small valleys between that place and Grays
Yille. 
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SHAFT AND OUTCROP WEST OF MAPLETON (:<l". E. t S. E. t SEC. 11, 
T. 65 N., R. 17 W.). 

Limestone, gray, weathering buft ........ . .. . ....... . ....... . ....... . 
Slope, shaly ........... .. .. ..... .. .. . ....... . .... . .•. ..... ......... 
Limestone, gray, shaly ...... . .. ..... ... .......... .......... • ....... 
Shale, gray ......................... . . . . ...... . .............. . ... . 
Limestone, buft, 15 inches to ..... .. . . .. ..... .... . .... .......... .. . . . 
Concealed in top of shaft . . ... . .. . ............................. . ... . 
Limestone ......... ..... .. ............ . .. . .. .... . ...... • ..... . .. 
Shale, blue .............. ..... ... .. .... ...... ... . . .. ... ..... ... . .. . 

~~~L b}lack, "slaty" . ... { . .' .' . : : : : : : '. : : : : : : : : : : : : : '. : : : : : : : : : : : : : : : : : : 
Pyrite ("upper bench") ........ • ...... •• ...... • .......•.......•.. 
COAL ... .. . •.. . ...... .. ..... . ....... .. ........ . 
Clay .................... ....... . . ... . ......... . ....... • ...... . ... 
COAL ("lower bench") ..... ... .... . . .. .. ..... ... . ....... . ......... . 
Clay .................... ... ..... • . . . . ............................ 
COAL ("Dutchman") .................... . ....... . .... .. ..... . ... • . 
Olay ...... . ..................................... .. .............. . 

Feet. Inches. 
1 

15 
6 

2 
1 8 
6 

9 
3 9 
2 5 

9 
1
1
• to i 

1 2 
l to 2 

1 1 
i 

6i 
1+ 

The thickness of material between the coal and cap-rock is ex
eeptionally great in the Mapleton shaft, a more common thickness 
being 18 to 32 inches. The coal averages 39 inches in the district. 
Mining is done on the room and pillar p lan. "Clay slips" are small 
in most of the region. 'l'he underclay is at least 3 feet thick and rests 
on a limestone bottom-rock. Besides the shaft mentioned above, the 
following drifts are worked: (1) Lee Roland on land of Ada Roland 
(S. E . % S. W. % Sec. 7, T. 65 N., R. 16 W.); (2) M. Boston (S. E. % 
N. V'l. l,i Sec. 7) ; (3) D. Hurley (S. E . 14 N. E . 1,4 Sec. 12, T. 65 N., 
R. 17 W .); (4) James Vincent on land of J. A. Robbin, ll/z miles east of 
Graysville; (5) 'l'. P. Collins on land of G. A. Bookout (S. W. 14 S. E. 
~,i Sec. 2, T. 65 N., R. 17 W.); (6) J . Stuff (N. W. ~ N. E. 14 Sec. 2, 
'l'. 65 N., R. 17 W.). At the last two, the upper 10 inches is "slab" 
eoal of the same character as that near Glendale. 

Worthingt01i.-At "Slate Ford," one-half mile northeast of 
·w orthington, 3 feet of black "slaty" shale outcrops just above low 
water in Chariton river. It is said to burn like a low-grade cannel 
coal. Some small drifts were formerly operated at the level of the 
railroad and near the Adair county line, south of Worthington. The 
coal is reported to be 24 to 26 inches thick and appears to be either 
the Bedford or Bevier bed. About one mile northwest on the west 
side of Wild Cat creek (S. W. corner Sec. 9, T. 64 N., R. 16 W.), the 
following section was measmed at an abandoned drift: 

Shale, dark, "slaty" at base . . ..... . .... . ...... .. .................... . 
COAL ........................ . ...................... • ...... • .. . ... 
Shale .. . .............. • ... . . .. ·· ·· ·· -- · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
COAL ........ .. ...... . ....... . .............. . ...... ... ........... . 
Clay ....................... .. ............................... .. .. . . 

Feet. Inches. 
6 
2 

4 
6+ 

Low Ground.-What is, perhaps, the Bedford bed has been mined 
in drifts just east of the store at Low Ground, near Wild Cat creek 

\ 
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(S. E. 14 S. E. 1,4 Sec. 6, T. 64 N., R. 16 W.). The following section 
was measured at the entrance of an old drift: 

Shale, light drab..... . .................. . ............. .. .. .. .. . .. . 
Shalo. black, "slaty". . . . .. . . ... . .. • ... 
COAL....... . . .... . .... . .. ... ....... . ........... .. . .. ... ...... . .. . 
Clay, hard....... . . .. .. . ... . .. .. .. ..... .... •. .... ..• . . .. . .... . 
COAL..... . ..... .. . .. . ...... . . .. . . ... . . ... . .. • .. ..... . .. 
Clay... . . ...... .. . . ......•......... .. ... .. ......... .... .. ..... . ... 
COAL ............. . . ... . .. .. . .. ...... . ... .... •. .... .•• ......• •. .... .•.. 
Clay, bluish ............. . 

Inches. 
36 
10 
9 

t 
11 

t 
4 
6 

Near this place Norwood found a still lower bed exposed, as shown 
in the following section: · 

Sha.lo, deep blue, argUlaceous ............... .. ................. . ... . . 
'Feet. Inches. 

10 + 
COAL, with a thin clay parting 4 inches from bottom ( Bedford'/) ...... . 2 4 
Shale, blue and drab, thinly laminated, sandy. . . . . . . . . . . . . . . . . . . . . . . . 15 to 20 
COAL (Bevier ?) . . . . . ....................... .. .. .. .. . .... . . . l 6 
Clay, exposed in bee\ of creek ... . 

Sidney.-The Lexington bed is mined by drifts at the heads o.E 
hollows tributary to Blackbird creek. The following section, measured 
at the drift of F . W. Qook, one-half mile north of Sidney (N. E. 14 
S. E.14 Sec. 8, T. 64 N., R. 17 W. ) , is typical for the surrounding area: 

LEXINGTON BED NEAR SID)IEY. 

Shale, light. . . . . . . . . . . . . . . . . . . . . . . . ..... . . .... . 
Limestone..... . . . . . . . . . . . . .. . .. . 
Shale, light. . . . . . . . . . . . . . . . . . . . . . . ..... .. ..... .. . .. .. ... . ... . ...... . 
Shale, black, "slaty". . . . .. .. .. .. . ... .. .. .. .. .. ... . . 
COAL ("upper bench"). . . . . . . . . . . . . . . . . . . . . . . . . .. .. ..• 

g~rL} ...... · ........ { .. · ... · _. : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : : ....... . 
Clay ("lower bench") . .. .... . .. . .. . . . ... .. . . .. .. .. .. .. ... . ... .. .. .. ... . 
COAL . ... ..• .... . . ... ... .. ...... .. . . .. ... .. . . .... . .. . .. 
Clay . ........ . . .. ... . ...... . ...... .. . . ... . . ..•. . .. . ...... .. .. . 
COAL ("Dutchman") . .. . . . ... .. .. . 

inches. 
36 
21 

9 
11 
23 
2} 

10 
t 

4 
1 
1 

The coal near Sidney is rather high above drainage levels and 
in places may be cut out hy prcglacial channels, though none such 
have been reported in the mines. Gypsum is present as usual, but 
there are comparatively few "slips." 'l'hc room and pillar method 
is used in mining. 'l'he Sunshine strip-pit, l :Y2 miles northwest (S. vV. 
% Sec. 5, T. 64 N., R. 17 W. ), and the drift of J. A. Hyatt, a little 
c,ver one mile north (S. E. 1/l S. E. 1/4 Sec. 5), utilize the same beds. 
Other mines are intermittently operated between Sidney and Rose
wood. 

Mendota.-The largest and one of the oldest mining camps in the 
county is located at Mendota on "\Vest Shoal creek. A spur one mile 
long connects some of the 1\Iendota mines with the Chicago, Burlington 
and Quincy railroad at l\Iendota Junction, and other mines are on 
shorter spurs. Most of the product is shipped. The coal mined, the 
Lexington, lies near the level of the creek and is mined both by shafts 
and drifts. 
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Rocks overlying the Lexington coal bed; old dri!t 
east ot Unionville, 1110. 
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LEXINGTON BED IN MENDOTA DISTRICT. 
Feet. Inches. 

1. Lime.stone, cap-rock . . ... ... . ... . ... . ... . ... .. .. . ..... . ....... . . 2 to 3 
2. Shale, drab, clayey ("clod"), 5 to 24 inches .................. . .... . 8 
3. Shale, black, "slaty" 11 to 18 inches .............. . ... . ... . ...... . 1 l 
4. Shale, black, not "slaty," carbonaceous, rarely present ("black bat"), 

0 to 18 inches .... . ... .. ......... .. .. . ............ ........... . 
5. COAL ("upper bench"), 18 inches to ..... ... . ... . ..... .. .. ... .. . . 1 8 
6. Clay, + to 4 inches. . . . . . . . . . . . . . .. . ... . .. . . . .. ... .. . .. . 2 
7. COAL ("lower bench"), 9 inches to .. . . . ... ... ..... ... . . ... . . . .. . 1 
8. Clay .. . ... ..................................... . ... . ......... . l 
9. COAL ("Dutchman"). . . . . . . . . . . . .. . ...... . . ... .. ... . . 1 

10. Clay, very variable in thickness . .... ......... . ......•.. .. . .. . .... 2 
11. Limestone . .. . .... . ...... . .. .. .. .. .. .. . ... . .. .. ... .. .. ... , ... - -

In appearance the Lexington coal is the same as in other parts 
of the county. In places lenses of "black bat" lie on the coal and 
reduce the thickness of the upper bench. It was formerly mined room 
and pillar, undercut, and ·w.edged. The longwall system is being in
troduced, and is successful in the better mines, though opposed by the 
miners. About 13 per cent of slack is produced. One of the chief 
troubles of the district is preglacial channels filled with soft boulder 
clay. In some of the mines the cap-rock has been removed in places, 
causing bad falls and softening of the coal. Even the coal itself is 
gone in smaller areas. The main channel is said to traverse the north 
part of old No. 1 workings, near the Mendota store, and to follow the 
line of the railroad to Cincinnati, Iowa. Tributary channels are plenti
ful in mine No. 9 and in nearly all the abandoned Mendota mines. 
'Where these channels are absent, the cap-rock forms an excellent roof. 
Few timbers are required, even in entries that have been used for 20 
years. Along the roads both the "slate" and "clod" are brushed 
down. In longwall working, the ''slate'' is used in the gob walls and 
in many places the "clod" is left up. 

Most of the larger mines are operated by the Mendota Coal Co. 
and are: (1) mine No. 2, shaft 64 feet, in N. ,r.,r. 1.4 N. W. 14 Sec. 1, 
'l'. 66 N., R. 18 W., no·w the largest and best producer; (2) mine No. 7, 
drift, in S. E. 14 S. V-l. 1,4, See. 35, T. 67 N., R. 18 W., idle since Dec. 1, 
1909; (3) mine No. 9, drift, in S. E. 14 S. W. 1Af Sec. 27, near Mendota 
station. 'rhe Rogers Coal Co. also operates a. shipping drift not far 
from the station (S. E. 14 N. W . 1.4 Sec. 27). 

In addition to the shipping mines, a large number of small mines, 
most of them drifts which work only in the fall and winter, are 
situated along the bluffs of Shoal creek and its larger tributaries. 
'rhese extend north to the Iowa line, southwest to Sec. 5, T. 66 N., R. 
18 '\N. and clown Shoal creek. 

Two diamond drillings, bor.ed for the Mendota Coal Co. by York 
Bros., furnish the only reliable information in regard to the Lower 
Coal Measures strata of the county. 

G-22 
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DRILLING NEAR RAILROAD ONE-FOURTH MILE SOUTH OF THE MENDOTA 
STATION. ·rop ABOUT FIFTEEN FEET BELOW LEVEL 

OF LEXINGTON COAL BED. 

Drift and soil ......... . ........... ................ . . 
Shale, blue at top, light below ..... . .. . ..... . ...... . . . . 
L imestone .. ....................... . ............ . .. . 
Shale, light .............................. . ...... .. . . 
Limestone .... ... ...... ................... . ...... . . . 
Shale, black at top, si\ndy and IJght below ... .... .. , . .. . 
Sandstone ............ . . ................... ..... . 
Shale, sandy at top ..... ................. . ...... . . . . . 
Limestone ....... . ............... . ...... . ...... .. .. . 
Shale, light at top, blue below ..................... . .. . 
COAL (Bedford) ............. .. .. . ...... . . . . ....... . 
Clay, sandy .............. . ...... . .... .. . ........... . 
Sanclstone ....... . . . .... .•... ... . ....... . ........... 
Shale, sandy ...... ... ...................... .... , ... . 
Shale, blue . ....... . .... .. • .. ............ . .. . ... . . ... 
COAL (Beviet·) ............ . ...... . ...... . • .......... 
Clay ................... . ....... ............ .... . .. . 
Shale, light .... .. ...... . ....... . ....... .. ...... . ... . 
Limestone ........ . ...... ..... .. . . .. . .. . ... .... . ... . 
Shale, sandy ... ... . ... . . . ...... .... ..... . ....... ... . 
Shale, black ..... . .............. . ....... .. ........ . . . 
Shale, light .. .. . . ...... . ... ... ....... . .. ...... . .... . 
COAL (Tebo) ....... . .... . ......... ..... . ....... . ... . 
Clay . .. .. . . . .......................... . ........ . .. . 
Sandstone ..................... . ................... . 
Shale, brown to light, sandy near top ............. . ... . 
Sandstone..... . .................. . ... .... . ... . 
Shale, red at top, blue in middle, sandy at base ...... • ... 
Sandstone, bard . ... . ............................ • ... 
Shale, variegated, sandy at top .... . ........ . ... . ... . . . 
Sandstone, with shale partings ........ .. . .... .. ...... . 
Shale and sandstone .................. .... .......... . 
Shale, bluo ....... ... ........... . .. ......... . .. . ... . . 
COAL ............... .. ............ . ... ... .. ..... . . . 
Shale, sandy at top, variegated . . . ......... ... ........ . 
Sha.lo, bluo .... ......... ....... .. .. ...... . ...... .. .. . 
COAL ........... . .............. . ................ •.. 
Clay ........................... . ... . ... • ........... 
Sandstone ...... ............... .• .. . ... . .. .. ..... 
Shale, blue, sandy in middle ..... . ...... . .... ..... ... . 
COAL ......................... • .................... 
Sandstone .............. . ...... . ...... .. ..... .. .... . 
Sil ale, light at top, blue below . .... .... . • . ........... . . 
"Rock," black . ... .. ... ... .. .. .. ....... . ....... ..... . 
Shale, sandy ........ . ...... .... .. .. ... ... ...... .... . 
COAL ......................... . ..... . . • ............ 
Clay ................................. . ............ . 
Shale, sandy ... .. ... ... •. ......... .. . . ... .. .. ....... 
Shale, blue ................... .• ....... • ...... . ...... 
COAL ...... ........... ..... . ........ . ............. . 
Clay ........................ . ... . ................. . 
Shale, light, sandy at base ............ . .............. . 
Sandstone, bard .............. . ... ... .. . ...... .•. .... 
Shale, sandy .......... ..... ... . ...... • ....... • ...... 
Sandstone, hard ....... . ...... . ....... . ....... • ...... 
Shale, calcareous ..... .. .. ... . ........ ....... . ...... . 
Shale, sandy ......... .. ....... .. ... . . ............ . . . 
Shale, green .............. ...... ................. ... . 
Shale, variegated .... . ...... .• ...... . ................ 
Shale, calcareous ....•....... . ...... .• ...... .• ....... 
Shale, light ........ . . .. .... . .... . .. . ... .... .. ...... . 
Shale, calcareous .... .. ............. . ....... •... . : .. . 
Sandstone, hard .... . ... .. .. .. ...... •. ...... .. ....... 
Shale, calcareous ............ • ....... . ....... . ........ 
Limestone ......................................... . 

Thickness. 
Feet. Inches. 

16 
6 
4 
2 
2 
7 
2 

27 
1 

15 
10 

2 2 
5 
7 
5 
1 9 
2 3 
4 
3 
2 
8 
3 
1 6 
3 6 
4 
9 
1 

10 
4 
9 

12 
19 

6 
2 

14 10 
11 

7 
1 5 

12 
17 

7 
3 5 
9 7 
3 
2 5 

4 
2 

1 
6 
2 
2 
2 
4 
6 
2 
4 
3 
1 
5 
3 
2 

2 
10 

5 
7 

··: , , 

4 6 

D epth. 
Feet. Inches. 

16 
22 
26 
28 
30 
37 
39 
66 
67 
82 
82 10 
85 
90 
97 

102 
103 9 
106 
llO 
113 
115 
123 
126 
127 6 
131 
135 
144 
145 
155 
159 
168 
180 
199 
205 
205 2 
220 
231 
231 7 
233 
245 
262 
262 7 
266 
275 7 
278 7 
281 
281 2 
282 
286 
288 
288 5 
290 
296 
298 
300 
302 
306 
312 
314 
318 
321 
322 
327 
330 
332 
336 6 
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The lowest member of this drilling is certainly Mississippian and 
the lower limit of coal, though it is possible that the line should be 
drawn at 302 feet. Another drilling, one mile south of the railroad 
station and at about the same level as the last, penetrated the following 
coal beds: 

COAL (Bedford) .. .. ... ..... . . . . .. . . . .. ... . . .. . . . .. . ... . ..• .... 
COAL (Bevier). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ...... . • ... 
COAL ('l'ebo) ... .. .. ... . .. .. • ..... - . · . - . .. - · · · · · · · - · · · · · · · - · · · 
COAL .......... . .. ............. . . ..... . . : .. . .. . . ... . ........ . 
COAL, soft .............. . . .. .. .. .. ...... .. .. . .... .. . . . . . . 
COAL......... . .. .. . .. .. .. .. . ... . .. ... . ... . ... .... . 
COAL . ... . . .......... .. .........••......• . . . .. .. . . .. .... • .... 
COAL .......... . .. .. .. .. .. .. ...... .. .. .. ... . ...... . ......... . 

Thickness. 
Inches. 

21 
16 
14 
19 
15 

2 
8 

15 

Depth. 
Feet. 

109 
118 
144 
163 
217 
268 
274 
301 

In other respects the record is similar to that of the first drilling. 
'l'he Mississippian was reached at either 305 or 337 feet. 

On the divide at Howland, 4 miles southwest of :Mendota and 97 
feet higher, a hole was drilled in drift to a depth of 164 feet, showing 
the Lexington coal to have been removed by preglacial erosion. 

Un.ion.viUe.-The central part of Putnam county is underlain at 
moderate depths with the Lexington coal bed, except where the latter 
has been removed by preglacial erosion and its place taken by uncon
solidated deposits of drift clay. The coal outcrops along North and 
South Blackbird creeks nortl1east and southeast of UnionviHe, and is 
extracted by a number of small local mines on or near the outcrop and 
by the shipping mines at Blackbird. The bed mined is much the same 
as in other parts of the county. "Clay slips" are rather numerous 
but ar.e troublesome only in certain localities. In many places the 
roof is weak because of the thickness of the drift and the lack of suf
ficient hard rock cover. ·where the drift lies farther from the coal, 
however, the roof is excellent. Room and pillar is the common method 
of mining, though longwall is being tried. The tendency of the thick 
underclay to "squeeze" and "heave" is one of the difficulties encoun
tered under the latter system. 

LEXINGTON BED IN UNIONVILLE DISTRTOT. 

Limestone .................................. . ....... •.. . ... . •. ..... .. .... 
Clay, shaly, 4 to 20 Inches . ... .. .. . ... . . .... ... ...... . . .... . . . . ... .. ...... . 
Shale, black, "slaty," 4 to 1$ inches .... • . .. ... .. . .. . ... ..... ..... .... .•.. ... 
COAL, 18 to 24 inches .. ........ .. ...................• . .. . . .. . ....... • .... 
Clay, O to 6 inches......... ...... . .. . . . . . . . . . . . . . . . . . . . . . . . . .. • .... 
COAL, 10 to 14 inches... . .... . ..... . . . ... . . .. .. . ..... ... .. .. . ... .. ... . 
Clay, O to 2 lnclles ..... . .......... . ........... . .. . . .. . . ....... . .......... . 
COAL, Oto 2 inches .. .. . ... ...... .......... .. .. .. .. .. ... . 
Clay, 30 to 84 inches. . . . . . . . . . . . .. . .. .. .. ... . ... ... •.. . 
Limestone......... .. .. . .. .. .. .. .. . ....... . . . . .... ..... .. ......... . 

Inches. 
24 

8 
12 
21 

2 
11 

1 
1 

50 
18 

The largest and only shipping mines in the district are those of 
the Missouri Mining, Manufacturing, and Mercantile Co. (formerly 
Dlackbird Block Coal Co.), about 2 miles northeast of Unionville, on 
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the Chicago, Burlington and Quincy railroad. 'rhis company owns or 
controls about 3,500 acres and two mines in 'l'. 66 N., Rs. 18 ·w. and 
19 W. Only one of the mines, a slope (S. v.,r. 14 S. K 1,4 Sec. 24, T. 66 
N., R. 18 W.) in which the coal lies 80 feet below the entrance, was in 
operation when visited. Cars are pulled up the incline by a gasoline 
engine. In the same locality is the small coal mine of A. P . Anderson 
(N. E. l/i, N. W. 14 Sec. 30), where coal is hoisted 73 feet by horse
power. According to J\Ir. Anderson, the rocks above the coal in this 
neighborhood average as follows: 

STRATA ABOVE U~)ffNGTON BED NEAR BLACKBTRO. 

F'eet. Inches. 
Drift............. .. .. . . ..... . ........ . .. .. .... . .. . . ..... .. , .. . . 
Limestone, heavy-bedded . .... .. .... . . . . . . • . . . . . . . . . . . . . l 8 
Shale, white.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Sandstone, yellowish-brown, micaceous . .. .... . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Shale, white............ .. ... . .. . . . . . . . . . . . . . . . . . . . . . . 2 
LI mestone, massive . . . . . . . . . . . . . . . . . 2 
Shale, blue... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11 
Limestone, blue, hard ("10-inch cap-rock"). . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
ShaJe, gray. . . . . . . . . . . . . . . 5 
Limestone, weathers to chty ("ca.p-rock "). . . . . . . . . . . . . . . . . . . . . . 2 
Sbale, drab ("clod") . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Shale, black, "slaty". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
COAL (Lexington), mined. . . . . . . . . . . . . . . . . . . . . . . . . . . 2 8 

East and southeast of Unionville, along both forks of Blackbird 
creek, are many country mines, most of which are worked in fall and 
winter for farm use, though some of the product is hauled into town. 
'l'he coal averages 34 inches, exclusive of the clay partings. The mines 
found in operation wcr.e those of: (1) J . )fosby, shaft 29 feet, S. E. 14 
S. W. 1,4 Sec. 34, T. 66 N., R. 18 W.; (2) D. Shehan, slope, S. E. % 
N. ,r\f. 1,4 Sec. 34, T. 66 N., R. 18 W.; (3) W. E. Shelton, shaft 20 feet, 
N. W. 14 S. E. 14 Sec. 34, 'I'. 66 N., R. 18 W.; (4) Moore Brothers, drift, 
S. E . 14 S. E. 14 Sec. 34, T. 66 N., R. 18 "\V.; (5) E. E. Payton, drift, 
S. W. 14 N. W. 14 Sec. 20, 'I'. 66 N., R. 17 W.; (6) A. )f. Shelton, drift, 
S. E. 14 N. E. YJ.. Sec. 30, 'l'. 66 N., R. 17 W.; (7) 0. Affot, drift, N. Vl. 
14 S. E. 1/4 Sec. 32, 'l'. 66 N., R. 17 ·w.; (8) V. R. Blubaugh, drift, S. E. 
1.4 N. E . 14 Sec. 12, T. 65 N., R. 18 W.; (9) J. P . Hymes, drift, S. W. 1,4 
S. E. 14 Sec. 20, T. 65 N., R. 18 W.; (10) J . D. Stratton, drift, N. W. 14 
S. E . 1,4 Sec. 20, T. 65 N., R. 18 W.; (11) Wycoff drift, N. W. 1,4 S. E. 
14 Sec. 28, T. 65 N., R. 18 W.; (12) E. Nordan, drift, S. W. 1,4 N . E. 1,4 
Sec. is, 'l'. 65 N., R. 18 W. 

A shipping mine was formerly operated within a mile northeast 
of the town, but was abandoned because tlie coal was found to be 
badly cut up by preglacial channels. Several unsuccessful attempts 
have been made to find the Lexington bed under Unionville itself. 
Apparently, however, it had been com.pletely removed, for a trial shaft 
near the railroad station and a nurn ber of drillings were barren. Be
low is the rather imperfect record of a bore that reached the base of 
the Coal l\T easures. 
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WELL AT POWER HOUSE. UN10NVILLE. 

Thickness. Depth. 
Feet. Feet. 

Clay and sou. Lexington coal apparently r eplaced by drift . .. . ... . .. . 220 220 
Shale, black, "slaty" .. .. .. ..... . .. .. .. .. ... . . .. .. ... . ... ...•.... 5 225 
"Rock"........ .. .. . . .... . .. . . . ..... . . . . . . . 4 229 
Clay ......... . ....... . . .•.. ... ..... .. ... . .. - . ... . - ..... .. .... - 4 233 
Shale, black, "slaty" ... .. .. .. . .... .... ... . . ... ..•• .. . .. ..•.. .. .. 12 245 
Clay ... . ........ . ... . .............. . . .......... .. ... . ... .. .. . . 32 277 
Sandstone ... . .. . .... ...... ... .. . ... . ...•... .. .•. ...... . . ...... 30 307 
Shale, black, "slaty" .. . . . ... . ... •. . ... . ..•.... . .• . .. .. ... .. .. ... 3 310 
Shale . ........... . . • . . . .. .. . . ... ... . .. . .. ... . . ... .. . 42 352 
Shale, clay and "slate" . . .. . ... ... ..... ... . . . 57 409 
Black cuttings . ... . ... .. . . . . . . . .•........•... . ..•.. . . . ...... . ... 21 430 
Shale, etc........... . . . . ... . ... . .. .. ........... . .. . 90 520 
Sandstone..... . . ... . ... . ...... . ...... . . ..... . . . 25 545 
White cuttings, hard, water bearing, probably Mississippian limestone 

One to 2 miles south of town in Secs. 3 and 10, T. 65 N., R. 19 W., 
five churn drillings beginning at a lower le\'el were bored on the land 
of Z. 'l'. Brawford. Only one of these failed to find the Lexington bed 
of workable thickness, the others showing 24 to 31 inches of coal at 
depths of 90 to 157 feet. 'l'he record of the deepest drilling is as 
follows: 

DRILLTNG SOUTH OF UNIONVILLE (N. W. l S . E . t SEC. 3, 'l'. 65 X., R. 19 W.). 

Thickness. Depth. 
Feet. I nches. Iteot. Inchos. 

Drift . . .. . .............. . ... . . . .. . . . ....... . •.. . . . 116 116 
Shale, green. . . . . . . .. . .. . . . 1( 8 126 8 
Shale, mixed . . ... . .. . ... . ...... . ... .. .. . .. .. .. . .. . 8 9 135 5 
Limestone.... . . . . . . . . . 3 2 138 7 
Shale, light to gray. . . . . . . ... . ... . .. . ... .. . . 10 5 149 
Limestone ... .. . ... . ...... . ... . ... . ... . ... . ... . 1 7 150 7 
Shale, gral' .... ... . ... . .... .. . . . . - - ... · · - - - · · - 3 10 154 5 
"Clod" ... .. . . . . .. .. ... . ...... .. ....... . 2 3 156 8 
Shale, dark .... ....... . ... . . 6 157 2 
COAL) {·. . . ... . .. . 
Clay J (Loxington) .. .. ................. . ... . 
COAL .. . 

7 158 9 
2 158 11 

1 159 11 
Clay ... .......... . 1 3 161 2 

Powe1·sville.-'l'he only mine in the western part of the county is 
about 2 miles north of Po,vcrsville, near and east of the Chicago, Mil
waukee and St. Paul railroad. 'l'he shaft, which is l 50 feet deep, is 
operated by J. ,V. Doman. The mine was full of water when visited 
and no very exact information about it could be obtained. Reports 
by miners leave little doubt, however, that the Lexington bed is the 
one operated. It is said to vary from 24 to 33 inches in thickness in 
addition to a 2-inc.;11 clay band near its middle. Above the coal is fi 
to 12 inches of black shale on whi ch rests a lirneslone cap-rock about 
2 feet thick. The same coal bed is reported from shallow borings at 
Powersville. 
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RALLS COUNTY.* 

AVERAGE ANNUAL P llOD'UCTJON, 1001-1010 ... . ...... 11,640 T ONS, 

Aside from small pockets, the coal-bearing rocks of Ralls are con
fined to the southern part of the county, being well exposed in the 
vicinity of Perry. These measures are thin and are composed of the 
same strata as at Vandalia, including one workable coal bed, tenta
tively correlated with the Mulky. The section also exhibits a striking 
similarity to that at Paris and :Madison, a thin coal seam lying locally 
a few feet below the 1\folky as in Monroe county. The drift covering 
the prairie region northeast of Perry is about 30 feet thick, and the 
highest indurated rock beneath it is an impure irregularly bedded 
limestone 15 feet thick, with partings of clay especially numerous at 
its base. Below this is a compact limestone cap-rock 15 inches in thick
ness. Between the cap-rock and the :M:ulky coal bed are 7 to 11 feet of 
shale, light blue at the top, but black, "slaty ", and bearing numerous 
lenses and oval concretions of impure limestone in its lower part; this 
makes a very satisfactory roof £or longwall mining. Under the coal 
are a few feet of clay resting in places on a thin band of limestone, 
which, however, is absent in much of the area. From 8 to 12 feet 
helow the 1\fulky bed is a second coal seam (Bevier), the interval 
between the two being occupied chiefly by dark shale. This seam is 
12 to 18 inches in thickness, though rarely over 14 inches; it cannot be 
considered commercially important and is not everywhere present. It 
is underlain by 7 to 18 feet of white or light-colored fire clay that 
lies on a thin layer of white sandstone or directly on Mississippian 
limestone. The Mississippian is well exposed in the bluffs at and north 
of Perry 1and is low in Lick creek valley to within a few miles of the 
Audrain county line. 

All coal mined in the county is taken from the Mulky bed on the 
longwall system by undercutting two feet or more and wedging down. 
The coal, which is about two feet thick, bears a very thin seam of 
pyritiferous clay 2 to 5 inches from the base and contains some pyrite 
and white scale, but on the whole is clean. A few "slips," one of them 
having a throw of 18 inches, are accompanied by clay seams in the 
a.djacent coal. In places rolls in the roof cut out the upper coal for 
short distances along the mine faces. It may be roughly estimated 
that 40,000 acres ·are underlain with an average of two feet of coal 
in this bed, giving the county an original coal reserve of 144,000,000 
tons, of which only a negligible quantity has been mined. 

*The topography of tho coal-bearing district is depicted 0 11 the 1"Iex!co atlas sheet, 
published by the U. S. Geo!. Survey. Coal is mentioned by Arthur Winslow (a preliminary 
report on coal: Mo. Geo!. Survey. 1891, pp. 82-8t) and clay deposits by JI. A. Wheeler 
(Mo. Geo!. Survey, Vol. XI, pp. 407·408). 
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North and East. of Perry.-The most eastern occurr.ence of coal is 
in Sec. 27, T. 54 N., R. 6 W., where the Mulky bed, here 30 inches thick, 
is found near the summit of a hill. The Pennsylvanian aggregates 
only 40 feet in thickness, and is horizontal in position. Mississippian 
rocks dipping 10' are exposed along the creek. t 

The only shipping mines in Ralls county arc located on the St. 
Louis and Hannibal railway, two miles northeast of Perry. Hoisting 
is done by horse-power. In this district are the shafts of the Ralls 
County Coal Co. No. 2, 50 feet deep (S. W. 14 S. W. 14 Sec. 24, T. 54 N., 
R .7 W.), and the Clark Coal Co., 60 feet deep (N. E. 14 N. E. 14 Sec. 
26, 'l'. 54 N., R. 7 W.). The seam worked is 28 inches thick, with a 
half-inch clay parting 6 to 10 inches from the bottom. It dips gently 
southwest. 

Feet. 
5 

1 

5 

3 

Limestone, nodular, 
conc retlonary. 

Limestone, compact, hard. 

Shale, drab. 

Shale, black, "slaty." 

Coal. 

Shale parting. 
Coal. 

Fire clay. 

F10. 68. Coal · bed at shlpJ)lng mines, 
northeast of Perr y. 

One to two miles north of Perry, on the east side of Lick creek, 
several small mines are operating for the wagon trade: J acob Phillips 
and Henry Peer drifts (S. E . 14 N. E. 14 Sec. 22, T. 54 N., R. 7 W.), 
Henry Smith drift (S. E. 14 S. W. 14 Sec. 22), and John Berry slop.e 
(S. E. 14 N. W. 14 Sec. 22). The Coal Measures from 22 to 26 inche~, 
exclusive of a clay parting from one-half to one inch thick, which lies 
about four inches from the bottom of the bed. Workable coal north 
and northeast of Perry appears to b.e confined to a basin less than two 
miles in width ·with the longer axis extending from the Berry slope 
through the Ralls county shaft and thence east of southeast. On 
either side of the basin erosion has removed most of the Mulky bed, 
leaving only patches here and there. At Perry itself and for one mile 
north and east and two miles south no coal exists, and the drift lies 
on Mississippian limestone or on the basal clays of the Pennsylvanian. 

South of Pen·y.- Two miles south of Perry, the Mulky coal out
crops in an eastern tributary of Lick creek and is mined intermittently 

t'Vinslow, Arthur, Preliminary report on coal, Mo. Geo!. Survey, 1891, p. 83. 
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in small local drifts, among the more important 0£ which are those of 
G. P. Lonsbcrry and C. M. Jackson (S. Vil. 1,4 N. E. ~ Sec. 10, 'l'. 53 N., 
R. 7 W.). The coal bed is practically the same as in the drifts north 
0£ P erry. South to the county line and west to the hills bordering 
Spencer creek, the Mulky bed underlies all lands except those low 
down in Lick creek valky. 

West and Northwest of Perry.-On the west side of Lick creek the 
.Mulky coal bed outcrops well up in the hills as far north as Green
lawn and in the small tributaries from the west. Small drifts operated 
for the wagon trade arc : Lath Giles on land 0£ J ames Boulware 
(S. V\T. ~ S. E. 1,4 Sec. 28, T. 54 N., R 7 W.), Frank Westfall on land 
of Samuel Gill (N. W. ~ S. E. 1,4 Sec. 28), J ames Keenan on land 
of R. B. Fry (N. W. ~ S. E. 1/i, Sec. 28), and N. B. Kindred (S. W. 1,4 
N. E. 1,4 Sec. 16) . In this part of the field the coal is 21 to 24 inches 
thick, exclusive of a three-fourths-inch clay seam three inches from the 
bottom. 

RANDOLPH COUNTY:) 

AVERAGE ANNUAL PRODUCTION, UIOl-UllO ....... . . . 340,600 'l'ONS. 

·Por more than thirty years coal mining has been vigorously prose 
cuted in Randolph county, and it may safely be said that vei·y few 
counties in 1\fissouri possess such important deposits of coal. 'l'hrcc 

! ,~ 
F IG. 69. Ind ex map of the Huntsville quadrangle. 

*The topography or the eastern half or the county ls shown on the Moberly and Macon 
sheets of tho U. S. Geological Survey, and the topography and geology of the western ha.JC 
on the Huntsville and Bovior shoots of tho Missonri Geological Survey, republished in re
vised form in this volume. The writer is much indebted for information to earlier reports: 
(1) Geology of Randolph County, by G. C. Broadhead: Mo. Geo!. Survey, 1855-1871. 
pp. 93-110; (2) Geology of the Huntsville Quadrangle. by C. F. Marbut, Mo. Geo!. Survey, 
vol. 12. pt. 2, 1898, pp. 311-371; and (3) A report on ·the Bevier sheet, by C. H. Gordon: 
Mo. Geol. Survoy, 1893 (also Vol. IX. 1896). pp. 1-75. Tho coal was briefly describod by 
Arthur Winslow (Prelimlnary rept. on coal, Mo. Geo!. Survey, 1891, pp. 67-73). 
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main lines of railroad tap the fields, and mines at Huntsville, Kimberly, 
Elliott, Renick, Higbee, and Yates ship over them to points west ,and 
southwest. In addition a large number of small local drifts and 
shallow shafts are scattered along the stream courses. During recent 
years production has been much curtailed by the financial difficulties 
of a company that owned a very large acreage of coal land and had 
bought up many valuable properties; now, however, a new company 
has taken over these holdings and the outlook for the future is 
brighter. 

The stratigraphic section £or the county was first worked out by 
Broadhead, and this, considerably modified, is as follows : 

GE::--rERAL SECTION. 

Pennsy/anian series in Randolph County. 
Pleasanton shale--

I. Shale, in part sandy, more than . . . .. 
Henrietta formation-

2. Limestone, gray, rough-bedded, Impure, with specks of calcite 
3. Shale. light buff to drab, calcareous at top. 
4. Limestone, blue to clove, irregularly bedded in greater part . 

Cherokee shalo-
5. Sbale, coal streaks at top (horizon of Lexington coal). 
6. Limestone, blue to clove, Irregularly bedded. breaks into 

nodules with clayey partings (the "Ctuetetes Lime-
stone") .............................. . .... . 

7 . Sandstone ancl sandy shale, the former chiefly in tho middle, 
lG to 32 feet ............ .. .. .. ............. . 

8. Limestone, dark blue to grayish clrab, rings under hammer, 
compact, massive except for poor parting in center, good 
vertical fracture causes it to break into blocks (the 
"Rhomboidal Limestone") , 2 to 5 feet ... . . .. . .... . 

9. Shale. black, "slaty," one to 3 feet ........... . .. . . ... . .. . 
10. COAL (Summit), Oto 20 inches . .................... . 
11. Clay........................ . . ... . ... . ..... . .. .. .. . 
12. Limestone, clay, and shale, varies greatly M different points, 

the "conglomerate rock" or drillers ..... .. ........ . 
13. Shale, light drab, 2 to 5 feet . .... 
14. Limestone, much like the "Rhomboidal." one to 6 feet ... 
15. Shale, light colored and soft at top, blacl{ irncl "slaty" below, 

one to G fcct ............ . ... . ... . . 
JG. COAL (Mullcy). Oto 24 Inches. . .......... . .. . . 
17. Clay. in places with a thin limestone layer at base .. . 
18. Shale, in part clayey ancl in part sandy, in many places with 

lenses of sandstone, 5 to 40 feet, in genel'al thins to the 
east ..... . ............... . ... . .... . 

19. COAL (Bevier), 6 to 72 inches . . . : .. . ... . .. . ......... . . . 
20. Clay, 4 to 60 inches......... . ..... . . . 
21. Limestone, bluish-drab, very hard, very rough on upper sur-

face, impure, one to 6 feet .. . . . .. .. . ... . .... . ... . . 
22. Shale, calcareous, one foot to .... . 
23. Limestone. bluish-gray to drab, silicious, mostly in even beds, 

absent in many places ... 
24, Shale, contains a few thin ca.lcaroous beds, very variable in 

thickness......... .. ... . .. . ........... . 
25. COAL (Tebo), Oto 48 inches, absent in many places . . . . 
26. Shale, with lenses of sa.ndstono and a few thin coal beds, 

grades into clay at base, very variable in thickness and 
ell aracter, 20 to 90 feet ..... . .. . .... . ... . .... . 

Mississippian serles-
27. Flint and limestone (lower Ii rnit of coal) ...... . ... . .. .. .. . 

Thickness. Total. 
Feet. Feet. 
15 15 

2 17 
14 31 

9 40 

3 43 

10 53 

18 71 

3 74 
2 76 
1 77 
2 79 

11 90 
4 94 
3 97 

3t 100} 
It 102 
2 104 

20 124 
4 128 
1 129 

3 132 
3 135 

2 137 

20 157 
158 

60 218 

The distribution of the formations is indicated on the State 
geologic map. Nos. 1-21 are very persistent and regular within the 
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limits of the section, but lower strata are v.ery irregular, changing 
rapidly from point to point. The upper surface of the Mississippian 
is decidedly uneven, so much so that it projects up nearly to the hori
zon 0£ the Bevier coal in a few places, though in general it is from 70 
to 120 feet below that bed. lt is exposed at the surface in two very 
small areas in the western half 0£ the county (center south line Sec. 
12, T. 54 N., R. 15 W. and S. E. l4 N. E. :1)., Sec. 17, T. 53 N., R. 15 W.). 
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Frn. 70. General section of the rocks of the 
Huntsville quadt·angle (after Marbut). 

Structurally the Coal Measures, when broadly cons~dered, dip 
very gently west and northwest. Certain small areas, however, are 
affected by folds whose axes apparently trend northwest and south
east. Thus both north and south of Yates the coal beds are higher 



RAN DOLPH COUNTY. 347 

than in neighboring districts and at Thomas Hill they are lo,ver than 
they are at short distances north or east. 'l'hese irregularities are 
most plentiful in the eastern half of the county and can be detected 
by a careful examination of the maps of the Huntsville and Bevier 
quadrangles. 

Crossing the county from east to west, as shown on the State and 
Huntsville geologic maps, is an old channel filled with shale and sand
stone that is later in age than any members of the general section. 
The waters which excavated the channel removed all or most of the 
Coal Measures from its central portion and less from its sides. The 
chief coal heds are, therefore, absent in the main part of this old 
valley in a strip two to three miles wide lying a short distance south 
of the Wabash railroad from Clifton to Moberly and along and south 
of the :Missouri, Kansas and 'l'exas railroad from Moberly to Evans
ville. 

Of the coal beds listed in the general section, three are persistent 
and one is fairly so. They are rather easily distinguished one from 
another both by their own characteristics and by the strata associated 
with them. The uppermost bed, the Summit, is characterized by a 
limestone cap-rock separated from the coal by one to three feet of 
black "slaty" shale, and is less than 14 inches in thickness in most 
places, though at 'r11omas Hill and north of Milton it is a few inches 
thicker and is of some economic importance. The Summit coal bed 
is present everywhere except wher.e removed by erosion. 

The next lower coal bed is the Mulky (Macon City), t which has 
an overlying "slaty" shale and a cap-rock much like that of the 
Summit bed. 'l'he shale is commonly slightly thicker, however, aver
aging nearly four feet, and there are some slight differences in the 
nature of the cap-rock. The Mulky coal is of exceptionally good 
quality and is mined at a few country banks and just at pr.esent also 
at Renick in one of the larger mines. It commonly has a thickness 
of 18 inches, though it thins or even disappears abruptly in certain 
1a.reas, and is thin over a larger territory along the eastern edge of 
the county. In the northeast quarter of the county, where the Bevier 
bed is thin, the l\.Iulky is even now of considerable value for local use, 
and its good quality, excellent roof, and nearness to the surface will 
make it more so when the Bevier approaches exhaustion. 

The third and most important bed is the Bevier, the coal worked 
by all but one of the shaft mines and by most of the country banks. 
It outcrops in nearly all of the d.eeper valleys and lies less than 200 
feet below the higher divides. Except where removed by preglacial 
erosion and its place taken by drift or where it is cut out by recent 
erosion in the valleys of Rast fork and a few other streams, the Bevier 

tThe bed called in this area the Macon City by Marbut and Gordon has boon correlated 
with the Mulky of Lafayette cotmty and is given the latter designation in this report. 
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underlies the greater part of the western half of the county with an 
average thickness of nearly four feet. The eastern boundary of the 
thicker coai appears to correspond very closely with the line of the 
,,v abash railroad from Jacksonville through Moberly to Clark; east 
of this line the bed is in general too thin for working under present 
market conditions though there are a few tracts of land near the rail
road under which there is thick coal. The bed also thins slightly near 
the western border of the county, though even there it remains thick 
for a Missouri coal. In that region it lies for the greater part below 
drainage levels, where it can be found only by drilling; and the lack 
of railroad facilities has discouraged prospecto1;s. 

rl'he Bevier bed contains a moderate amount of "sulphur" in streaks 
and thin lenses of iron pyrites and a very little in white vertical films 
of gypsum. Its quality is shown in the chapter on analyses. It is 
a good shooting coal, but it is to be hoped that the near future 
will see a cessation of the wasteful practice of shooting off the solid 
and a more general use of the longwall method of mining. The roof 
is in most places a ''soapstone'' or a sandy shale that gives fair satis
faction if carefully watched. In places, however, sandstone comes 
down next to the coal, making a strong roof, but one with an uneven 
under surface that causes irregularity in the thickness of the coal. 

Thomos Hdl W of Jacksorwale W of Cairn 
(M,lbvrn sro~(t) ;Bvtler' s,~pe) (Gr<'ldy Ordt) 

Coal ll 

Co~116" 

L,mestone 

E.lliott 
t t-.o. ~ $h~ft) 

CO,;j1 J7'' 

,, '" Cl~y 3• 
Coa1 8 " 

LimcS-tone 

Coal 31"' 

c,~y ,· 
Coo , 13" 

L,mestone 

Hig b ee 
(No II Sh~ft) 

Coa • J4 ... 

Cl.>y •: 
Coa 18 

Coal J~· 

C•ay 2~ 

(0()118" 

Yates 
No. 10 Shaft 

Coal 31"' 

Clay 1" 
Coal 10" 

Li .,...estot1e 

Hv nt,vi ll e 
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Co•I 30' 
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(Eag,e Shaf•l 

W. of C lar k 
(Wh1.fo Ori ft) 

Coal 33'"' 

Clay 1' 
Co~,s· 

Limestone, 

Limestone 

Fig. 71, The Bevier coal bed in Randolph County. 
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In a few places the base of the coal is slightly irregular, and in others 
the value of the bed is lessened by ''clays, ' ' or small masses of foreign 
material let in from the floor or roof. 'l'he problems connected with 
"squeezing" of the underclay and with the firm setting of props are 
greatly simplified in this field because of the limestone sump-rock that 
lies only a short distance below the coal. One striking feature of the 
bed, well shown in the illustrated coal sections, is the presence of a 
remarkably persistent clay band in the lower part. This band is 
commonly pure clay and only two inches thick, but locally it is very 
sandy or even pyritiferous and is then very hard and not easy to 
handle. Locally, also, .the band thickens, being so thick in some places 
in the western part of the county as to be detrimental in mining. 

The Tebo (Lower Ardmore)t coal bed, which lies a short distance 
l:clow the Bevier, is reported to be four feet thick at one exposure 
north of Yates and is known to be l 8 inches at several other points. 
·where search has been made for it by drilling, however, it has been 
found to be thin or absent and cannot be considered to be a "blanket" 
or p.ersistent bed. No important coal beds are known to lie below the 
Bevier, though it is very probable that b.asins of fairly thick coal of 
rather small areal extent lie at various horizons. 

In the following estimate of the total original tonnage, neces
sarily a rough one, only beds or parts of beds more than 14 inches 
thick are included, and th ere is considered to be 1800 tons per acre 
for every foot of coal. 

Range. 

13 w. 
14W. 
15 w. 
16 w. 
13 w. 

14 w. 
15 W . 
16 w. 
13 w. 
14 w. 
15 w. 
16W. 
13 W. 
14 w. 
15 w. 
16 W. 

Town
sltlp. 

55 N. 
55 N. 
55 N . 
55 N. 
54 N. 

54 N. 
54 N. 
54 N. 
53 N. 
53 N. 
53 N . 
53 N. 
52 N. 
52 N. 
52 N. 
52 N. 

Thickness of beds in inches. 

Mulky 18, Bevier 14. . . . . . . . . . . ... . .. . . . 
Mulky 16, Bevier 30 . . ... .. .. .. . ... . . .. . . 
Mulky 16 in half or area, Bevier 48 . .. . ... . 
Bevier 47 . .. .. . . . . ...... .. .. .. . . . . .. .. . 
Summit 14 in one-third of area . Mulky 18, 

Bevier 11 . . .. . .. . .. . ..... .. .. .. .. .. .. . 
Mulky 18, Bevier 30 ....... . .. .. .. .. .... . 
Mulky 14 in one-fourth of a.rea , Bevier 40. 
Bevier 36 .. .. .......... .. .. . . . . . . ... . .. . 
Mulky 18, Bevier 30 . .. ...... . . . . .. . .. , • . 
Mulky 16, Bevier 45 . .. . ... . . .. .. . .. .... . 
Mulky 14 in half of area., Bevier 40 ... . ... . 
Bevier 30 .... . .... . .. .. .. .. . .. .. .. . . . .. . 
Mulky 17, Bevier 33 .... .. . . . .. . ... . .. .. . 
Mulk-y 14, Bevier 43 ... . ... ..... . . .. .. . . . 
Mulky 14, Bevier 40 . . . .. . .. .. .. .. .. .. .. . 
Bevier 30 .. .. .. .. . .. . . .. . ... . ..... . ... . . 
Coal in basins at horizons, especially the 

Tebo, not included abovo. In all parts of 

Area. in 
square 
miles. 

34 
32 
32 
18 

30 
32 
26' 
15 
27 
24 
18 

6 
34 
31 
19 
5 

the county .. . .... . . .. . .. . . . ... . ... . .. . . . . ..... . 

383 

'l'ons of coal. 

104,448 , 000 
141,312,000 
172,032,000 
81,216,000 

105,600,000 
147,456,000 
108 , 576,000 
51,840,000 

124,416.000 
140,544,000 
81,216,000 
17,280 , 000 

163,200,000 
168,632,000 
98 ,496,000 
14,400,000 

300,000,000 

2,020,664,000 

tThe bed called in this area. the Lower Ardmore by Marbut and Gordon hits been cor
related with the Teb-0 of Henry county and is gJyen the latter designation in this report. 
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DETAILED MENTION. 

Area north of Moberly Channel. 

Levick 111ill.-On the west bank of lVIud creek, in T. 55 N., R. 13 W., 
at Levick l\fill (N. E. 14 S. W. 14 Sec. 10), S. M. Halterman has several 
drifts in the Mulky coal, which is about 20 feet above creek level, is 
18 inches thick, and is separated from a four-foot limestone cap-rock 
by 51/2 feet of shale that is black and "slaty" in the lower part. The 
Bevier coal lies only seven feet below the Mulky, and is only seven 
teet thick. Henry Taylor also has drifts in the :lliulky llh miles south
east (N. W. 14 N. E. ~ Sec. 14), where it is 18 inches thick and lies 
six feet below the Bevier, which is said to measure 20 inches. At both 
localities the output is small, only local trade being supplied, and the 
coal is undercut on the longwall plan and wedged down. The coal is 
of excellent quality and the bed is easily mined because of its splendid 
roof; many farmers have small pits near their homes and take out 
sufficient fuel for their own use. The seam outcrops in T. 55 N., R. 
13 W., in nearly all the valleys of the eastern half and in that 
of Hoover creek in the northwest corner, and underlies all the higher 
lands of the township except a few in the extreme northeast portion 
where a sandstone channel cuts out the regular beds. The Summit 
coal lies under the western and southern portions of the township and 
varies from 12 to 17 inches in thickness. ·where the Bevier outcrops 
near lVIud creek it is very thin, but farther west it thickens and lies 
at a slightly greater· distance below the Mulky. Thus on Hoover creek, 
near the county line south of Cox, the Bevier is said to measure 22 
inches and to be 15 feet below the Mulky. The' relation of the Mulky 
coal to the beds just above the top of the strata indicated in the sec
tion below is well shown in the bluff on l\fod creek at the Monroe 
county line, where the Tebo bed appears -a.t water level and probably 
lies only a short distance above the base of the Coal Measures: 

Feet. Inches. 
J. Llmes~one, dark blue to drab, weathers to slabs, compact . .. . .. .... . 5 
2. Clay.......... .. .. . ..... . . .. . , .... . 1 6 
3. Shale, blaclc, "slaty" ............... .. ... .. .. .. ...... .. ... .. . .. . 3 6 
4. COAL (Mulky).. . . . . . . . . . . . . . . . . . . . . . . . . . . ... .... . 1 8 
5. Clay................ . . . . . . . . . . . . . . . . . . . . . . ...... .• , .... . 3 
6. Jnterval, probably containing a thin co:il scam (Bevier) . ....... . .. . 5 
7. Clay ........... . ....................... . . . ........ . 3 
8. Limestone, blue to light gray, semi-crystalline, irregularly bedded ... . 2 6 
9. Clay................................... . . . . ............. . 1 4 

10. Limostone, light gray. . . . . . . . . . . . . . . . . . . . . . . . . . . .. • ..... 4 
11. Shale, drab, poorly exposed ............. ... . .... .. ... ...... .. ... . 12 
12. Limestone, layer of concretions in shale .... . . . ...... .. .. . .. ... ... . 8 
13. Shale, black, "slaty" .......... .. .............................. . 7 
14. Limestone, dark blue to dl'ab, compact ..... . ............... . .... . 7 
15. Shale, black, "sla.ty" ....... . ... . ........ .. ...... • ......... . . . .. 5 
16. COAL (Tebo), reported thickness . . . . ...................... . 1 6 

1l1ilto1i.-At lV[ilton, south of Milton near the railroad, and be . 
tween Milton and Evansville the :llfulky coal bed outcrops in the 
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valleys and is 15 to 24 inches thick. It is intermittently mined for 
local use ,at a number of small drifts of which that of T. F. Fowler 
(S. "\V. 1/..i, Sec. 24, T. 54 N., R. 13 W.) was found in operation. At this 
bank the coal is 19 inches thick and is separated from its cap-rock by 
68 inches of shale that is black and lithificd at the base and grades 
upward into softer gray material. The mine is worked longwall and 
the coal is wedged down after undercutting. 

In the Milton district the Bevier is thin and lies only a short 
distance below the l\fulky. South of the Missouri, Kansas, and Texas 
railroad all coal beds have been removed by the 1\1oberly channel 
and their places taken by sandstone. Northwest of l\Iilton, however, 
the l\Iulky outcrops at several places, and in Sec. 16, what is probably 
the Summit bed, outcrops witl1 a thickness of 12 to 16 inches, separated 
from a 40-inch cap-rock of blue limestone by 28 inches of black "slaty" 
shale. North of :Milton, on Flat creek, these two beds may again be 
seen. In a side tributary from the no1·th (N. E. Yt S. E. V,i Sec. 1, 
T. 54 N., R. 13 W.) two small strip-pits yield the following : 

1. Sb ale. drab, sandy ...... . ... .. .. . .. .. ................... .. ..... . 
2. Limestone, dark blue to drab, compact, vertically Jointed . . . ... . . .. • . 
3. Clay in upper half and black "slaty" shale in lower .. . . ............•. 
4. COAL (Summit) ............................................... . 
5. Clay and concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . . 
6. Shale, light blue .... . ... . . .............. .. ...... . . ..... . .... . .. . 
7. Limestone, dark blue to drhb, compact, bedded. . . . . . . . . . . . . .... . . . 
8. Clay in upper part and black "slaty" shale in lower, r eported ... ... . 
9. COAL (Mulky), reported . . .. ... . .. . .. .. ... .. ...... . ............ . 

Fret. Inches. 
12 

2 6 
2 6 
1 5 
6 

15 
6 
4 
1 8 

The above section combined with that taken at the county line 
on l\Iud creek includes all o.f the Coal l\Ieasures of this vicinity except 
the basal clays. 

Jacksonville.- Exactly how much coal underlies the prairie coun
try around Jacksonville could not be ascertained. 'rI1e Summit and 
iiulky coal beds are 13 and 20 inches thick, respectively, at their 
nearest outcrops on Hoover creek, and arc about the same in the breaks 
of East fork on the opposite side of the divide. The two upper beds, 
therefore, probably possess these thicknesses under Jacksonville itself. 
The Bevier bed, only 22 inches thick ·where it appears in Hoover creek, 
is much thicker near East fork. 'l'his thinning toward the east is 
probably gradual. 

'\Vest of Jacksonville, in the eastern tributaries of East fork, the 
Mulky coal bed is 18 inches thick and lies 14 feet above the Bevier. 
The Teho bed lies near water level and is 18 inches thick where the 
road west from Jacksonville crosses East fork. 

In Sec. 5, T. 55 N., R. 14 W. a group of small drifts,• that supply 
wagon trade during the greater part of the year, work the Bevier on 
the room and pillar plan and shoot off the solid. Those operated in 

*Sec map of Bevier quadrangle in the report on l\1Iacon county, p. 270. 
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1910 were owned by John Sparkman (Lot 2 of N. W. 14), David 
Washington (Lot 1 of N. ·v..,r. 14), C. W. Butler (N. E. 14 S. W . 14), 
Ilcnry Dean (N. \V. 14 S. E. 14), and Daniel Durham (S. E. 14 S. W. 
% ) . The roof is a "soapstone" or sandy shale, replaced by sandstone 
in small areas; the underclay between the coal and the limestone 
sump-rock is 6 to 24 inches thick. At the Durham and Dean drifts 
the coal is one to four feet in thickness, being made irregular by a 
mndstone roof with wavy under surface; at the other mines it averages 
50 inches, of which 1 to 13 inches lie below a clay band about one 
inch thick. The following section was measured by H. A. Wheeler at 
the Penny bridge ov.er East fork, three miles southwest of Jackson
ville : 

1. Sha.le, yellow .. ......... . 
2 . Limestone, brown. 
3 . Sha.le, black. "sll\ty ......... .. . ... .. .. .. . .. .. . 
4. COAL (Mulky). . . . ...... . .. .... . ... . .................... . 
5. Fire clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . .. ..... •• . 
6 . Limestone. . . . . . . . . . ..... ... . . 
7. Shale, yellow and guy ....... . . ... . ... . . . 
8. Sandstone. . . . . . . . . . .. . .. .. .. .. . .. . . 
!l. COAL (Bovior) . . .. ... . . .. . 

10. Fire clay .. 
11. Limestone, yellow, thin-bedded. 

Feet. Inches. 
8 

3 to 5 
2 
1 3 
1 .. . 

2 to 3 
2 to 3 
2 to 3 

3 
1 
4 

12. Jnterval (sllaly sands~one·/). . . .. .. .. .. .. ... 10 to 12 
13. Limestone. yellow. . . ........ . 
14. In torva.J (shale?) . . . . .... .... ...... .. .. . . . 
15. Shale, soft and gray. . .. . ... . .... . .. .. ... . 
J 6. Sluile. black. "slaty ........ .. . .. .. .. .. . ... . . 
17. COAL (Tebo), as measured b)' writ,or near water level. ....... . .. . . 

6 
5 

15 
6+ .... 

s 

Oafro.- As at Jacksonville, the exact thickness of the coal beds 
under the divide near Cairo could not be ascertained. A somewhat 
unsatisfactory r.ecord of a well at the town states that there is one 
foot of coal at a depth of 97 feet, two feet at 126 feet, six inches at 139 
feet, and two feet at 172 feet. Not quite two miles southwest of Cairo 
(S. E. % Sec. 3) 18 inches of coal, probably the }.[ulky bed, underlies 
black '' slaty '' shale and limestone; the Bevier coal is well developed. 
Three miles northwest of Cairo (Sec. 27) the J\Julky is 16 inches thick 
and the Bevier is as shown in the following section : 

Feet. Inches. 

24 

6 

12 

Coal. 

Clay parting. 

Coal. 

F10. 72. Section of the Bevier coal bed 
northwest of Cairo. 

About three miles farther west, near East fork, the Bevier coal is 
occasionally mined at the small G. ,v. Grady drift (N. W. 1,4 S. W. 14 
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Sec. 30, T. 55 N., R. 14 W.) . The roof 
is a sandstone that has a slightly un
even lower surface that causes the 
thickness of the coal to vary from 4 to 
6 feet, the average being 54 inches ex
clusive of two inches of clay 18 inches 
from the base. 1'he Bevier bed is also 
mined at the somewhat larger drift of 
Ernest Foster on a small branch south
east of the Grady (S. W. 14 N. E. 14 
Sec. 32), where the coal has a shale 
roof and averages 55 inches exclusive 
of a three-inch clay parting. One mile 
south (N. E. 14 Sec. 5, T. 54 N., R. 
14 W.) arc some abandoned drifts in 
which the Bevier coal was four feet 
thick. 

Darkville.-On the divide proper be
tween Middle and East forks (except 
in the Thomas Hill district) t no out
crops are visible, all coal beds and 
other rocks being covered by drift ex
cept along the main valleys of the forks 
or comparatively close to them in tribu
taries. Nevertheless there is reason to 
believe t.bat much of the diridc is un
derlain with strata similar to those at 
Huntsville (p 358), though the value of 
some of the coal (Bevier) may be con
siderably decreased by the fact that in 
places it lies very close to the under 
surface of the drift. In the N. R. 14 
Sec. Z, T. 55 N., R. 15 W., the Bevier 
bed outcrops 4Y2 feet thick, but numer
ous drill records made in the same land 
section show that it does not every
where maintain such a thickness. The 
following section (N. \V. corner Sec. 2, 
T. 55 N., R. 15 W.) illustrates the prox
imity of the coal and the drift and 
shows some of the strata below the 
coal: 

tSoe map of Bevier quadrangle in report on Macon county, p. 270. 
G-23 
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1. Drift clay ........ . ...... . ..................... . 
2. COAL (Bevier) .. .. .. . . ............ .. . ..... . . .. . 
3. Limestone .............. •. . . .. . ...... . ... . ...... 
4. Shale .............. . ................. . ....... . . 
5. Limestone ... . ......... • .. . . . . . . .. . . . ... ..... .. . 
6. Shale ........... .. ... . . . ...... . ...... . ....... . . 
7. Limestone ....... . ...... . ...... • .. .............. 
S. Shale ......................................... . 

Thickness. 
Feet. Inches. 

81 3 
2 3 
7 3 

10 
1 1 
6 2 
1 4 
3 3 

Depth. 
Feet. Inches. 

81 3 
83 6 
90 9 
91 7 
92 8 
98 10 

100 2 
103 5 

In the following record (N. edge W. 1h Lot 4, N. E. 14 Sec. 2, 
'l'. 55 N., R. 15 '\V.) the Bevier is completely gone because of pre
glacial .erosion; No. 2 of this record is probably one of the limestones 
lying only a few feet below the Bevier bed : 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

1. Drift ......... .. ...... .•.. ... .... . . . .•.. ... .• .. 44 6 44 6 
2. Limestone ........................... . .... . . . .. . 3 4 47 10 
3. Sandstone ............ . . . . . .......... . . . ....... . 4 3 52 1 
4. Shale ........................ ..• . . ... ..• . . ..... 9 4 61 5 
5. Limestone ...................... . ....... . ... .. . . 6 61 11 
6. Shale, dark, "slaty" M base ...... . ....... . ...... . 8 10 70 9 
7. COAL (Tebo?) ............... . . ..• . . . . . . . • . . ... 1 6 72 3 
8. Shale, red in lower part ........... . ....... . ..... . 19 10 92 1 
9. Sandstone ................ . ...... .. ...... .• ..... 9 3 101 4 

10. Shale, gray, dark at base ... . ... . .. ... .. . .. .• ..... 19 1 120 5 
11. COAL .......................... . ............. . 2 120 7 
12. "Bod Rock" (Mississippian'/) ................... . . 

From the county line down the west side of East fork valley the 
rocks are concealed in most places. 'l'hree miles southeast of Dark
ville are several old drifts and one (S. E. 14 S. E. 14 Sec. 26, T. 55 N., 
R. 15 \V.) still intermittently worked by the Webster brothers, in 
which the Bevier coal is said to be over four feet thick and to bear a 
clay band two to five inches thick. 'l'he roof is a smooth "soapstone" 
shale and the underclay is about one foot thick and rests, of course, 
on limestone. Broadhead states that the same coal bed is four feet 
thick and has a sandstone roof one mile north of Webster's (N. E. 14 
S. E. 14 Sec. 23). Two miles south of the Webster drift (S. E. 14 
S. W. 14 Sec. 2, T. 54 N., R. 15 W.) is the small drift of J. S. Adams, 
in which 41 inches of coal is divided 10 inches from the bottom by 
about one inch of clay. The roof is a strong clayey sandstone that 
has a very uneven under surface, so that the thickness of the coal 
varies somewhat. There are 18 inches of clay between the coal and the 
limestone sump-rock. 

Three miles northwest of Darkville several small mines have been 
operated on the Bevier bed; and the J. P. Collins slope (N. E. 14 
S. W. 14. Sec. 8, 'l'. 55 N., R. 15 W.) is now mining 52 inches of coal 
exclusive of an average of four inches of clay 17 inches from the 
bottom. The roof is a clay shale of only fair stability. In small 
ravines near :Middle fork, about 11h miles southwest of the Collins 
slope, a group of small abandoned mines (N. l/2 Secs. 18 and 19) 
showed coal 41/2 to six feet thick with a clay parting of two to 13 
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inches. In places in the district as much as five feet of clay occupies 
the interval between the coal and the limestone sump-rock. The 
Mulky bed was not seen, but is said to be 18 inches thick in parts of 
the district. 

'l.'h01nas H ill. t-At Thomas Ilill a fold in the rocks causes th~ 
strata to lie at lower levels than on the north and east, so that the 
Bevier coal is about 35 feet below the level of l\Iiddle fork. This in
sures sufficient solid cover over the coal in the region near 'l'homas 
Hill, and the thickness and purity of the bed will make the district 
important when railroad facilities are secured. From shaft and out
crop observations \\'inslow compounded the following section:§ 

Feet. 
1. Limestone, compact. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
2. SbaJo. black, fissile. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
3. COAL (Summit)...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . lt 
4. Concealed, probably shales.... . ....... . ....... . ........................ 13 
5. Limestone, yellowish gray. . . . . . . . . . . . 3 
6. Clay (in bed of river).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 i 
7. Shale, black, nssile (horizon or J\tulky coal).. .. . . . . ... .. . . . . . . . . . . . . . . . it 
8. Sa.ndstone, micaceous, friable. . . . . . . 8 
0. Shale, sandy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 t 

10. Shale, black. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . t 
11. COAL, 6-inch clay seam lt feet from bottom (Devier).... . .. . .. . . 4t 
12. Clay........................ .................. ..... ................. . It 
13. Limestone.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (?) 

Wheeler gives a section"' that differs in minor respects and in
cludes slightly higher limestones. The Summit bed is uncommonly 
thick her.e and coal is lacking at the l\Culky horizon; west of the 
bridge, however, there is at least six inches of coal in the l\Iulky bed. 
Two shafts are now working in the Bevier seam, both using horse
whim hoists and supplying a large country trade. The Milburn shaft 
is on the east bank of l\Tiddle fork a few rods above the bridge and 
is 57 feet deep. The Jackson and Harris shaft is three-fourths of a 
mile west o,f the bridge and is 50 feet deep. 'l'he bed worked is 
essentially the same at the two mines. It is 47 to 50 inches thick, 
exclusive of a band of hard dark clay, two to eight inches thick (aver
age, four inches) that lies about 18 inches from the bottom. The coal 
appears to be of excellent quality, though "sulphur" is moderately 
abundant. The roof is a clay shale with a thin layer of '' slaty'' shale 
at the base; it is fairly satisfactory and will be found to improve as 
it is explored farther away from the bottom lands. It falls in the 
entries as far up as the tough hard shale about three feet above the 
coal. Owing to the deadening effect of the clay parting, shots placed 
above it do not affect the lower bench, which may then be cut and 
w.edgcd up so as to produce a large proportion of lump. 

Between l\1iddle fork and the Chariton county line the rocks are 

tSee map of Bevier quadrangle in report on :Macon county. 
§A report on tho Bevier sheet, Mo. Geo!. Survey, 1893, p. 17. 
•Clay deposits, Mo. Geo!. Survey, vol. xr. 1806, p. 409. 

• 
I 
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concealed by heavy deposits of drift, and little is known about the 
coal of the district. From the known occurrences of coal at Thomas 
Hill and northeast, and at Prairie Hill and Fish 'I'rap Ferry in Chariton 
county, there is every reason, however, to believe that very similar 
deposits underlie this divide in greater part and that they will be 
much less cut up by drift channels than in Darkville district. The 
Bevier bed lies too low to outcrop anywhere except along Middle 
fork north of Thomas Hill, and this fact is sufficient to account for the 
lack of information concerning it. 

Moberly.-The Moberly channel, filled with sandstone and shale, 
passes through the city of Moberly, cutting out all of the important 
coal beds in a strip two or three miles wide from north to south and of 
great length from east to west. In the large clay pit, about one mile 
southwest of Moberly in this channel, more than 50 feet of clay shale 
is exposed and much more is reported to have been penetrated by 
the drill. Several holes bored in and near the city have failed to 
reveal more than very thin coal seams, but Wheeled gives the fol
lowing section as found in a shaft one mile north of the Union rail
road station, evidently where the north side of the channel is not 
sufficiently deep to have cut through all of the coal previously de
posited: 

Feet. 
1. Clay. glacial. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 t 
2. Sandstone... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 115 
3. COAL...... . .. ..... .. .. . .. .. .. .. . .. .. .. . . . .. . .. . . . . 
4. Clay, potter's.. .. .. .. . . .. . . ... .. . .. ... . . . . .... ..... . . ... ... 10 
5. Sha.le, bla.clc. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 30 
6. COAL........ . . .. .. . .. .. .. .. .. . .. .. . ... . . . . . . . . . . . . . . . . . . . . . . . 3 

East of the city for several miles along Coon creek, along the 
north branch that flows near the railroad and also along the south 
branch for one mile above the confluence of the two branches in 
Sec. 33, the massive red sandstones and intercalated shales of the 
Moberly channel may be seen, at least 75 feet being exposed. Farther 
up the south branch (N. E. 14 Sec. 9, T. 53 N., R. 13 W.), however, 
r egular beds of the Coal Measures appear and 16 inches of coal is 
exposed in the creek bed. Still farther up (N. E . 14 Sec. 18) a little 
fuel has been obtained from a thin bed that may be the Summit. 

KimberZy.- Kimberly is a small camp halfway between Moberly 
and Huntsville, north of which the Bevier coal bed outcrops in deep, . 
narrow ravines. One sl1aft with railroad connections and several 
mines that haul a large amount of coal to Moberly are working in this 
district, the demands of the city enabling them to continue operations 
during the entire year. All the mines work room and pillar and shoot 
off the solid. The shipping mine is operated by the Eagle Coal Co. on 
a short spur from the Vfabash railroad (N. W. 14 N. E. 14 Sec. 34, 

tMo. Geol. Survey, vol. XT. p. 343. 
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T. 54 N., R. 14 W.). The product is hoisted 95 feet by a small steam 
plant. The roof is a sandy shale that "shells off" on exposure and 
requires careful timbering; its under surface is uneven, causing the 
coal to range in thickness from 30 to 48 inches. 'fhe clay band is 2 
to 8 inches thick and the uuderclay 9 inches to the sump-rock. 

The :M:ulky bed is 18 inches thick and lies 15 feet above the Bevier. 
The Summit is about 12 inches thick. 

South of the old Eagle mine, one-half mile south of the new 
Eagle shaft, the Bevier is replaced with Moberly sandstone. This 
and other evidence shows that the northern limit of the Moberly 
channel near Kimberly corresponds roughly with the line of the 
Wabash railroad. The Collins shaft, sunk years ago on the Moberly 
clrnnnel, penefrated the following strata, of which the upper 203 feet 
are channel members and the remainder regular beds at low horizons : 

Feet. 
1. Clay and shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 85 
2. Sandstone.... .. .. .. .. .. .. .. . . . . . . . . . . . . . . . . . . . • . . . . 116 
3. Conglomerate (limes tone, sandstone and shale). . . . . . . . • . . . . . . . . . . 2 
4. Clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
5. Shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
6. COAL. . .......... .. .... . . . .. . . . . . . . . . . . . . . .. . . . . . . . ,t 
7. Clay....... . .. ... .. . . ................ . ... . .............. . ..... 14 
8. Shale, in part "slaty".... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
9. COAL, 10 Inches to . . . . . . . . . . . . . . . . . . . . . . • . . 2 

In addition to the Eagle shaft, there may also be mentioned the 
Williams and Rupp slope (N. E. )Ii, N. E. If.! Sec. 32, T. 54 N., R. 
14 W.); Henry Ward shaft, 58 feet deep (N. '\V. l,4 N. W. 1,4 Sec. 34); 
T. :Marriott & Son slope (S. E . l4 S. W. % Sec. 27; and J. l\L Cronan 
drift (N. E. 14 S. E . 14 Sec. 28). The normal thickness of coal at 
these mines is 40 to 48 inches, but in places the roof of sandy shale 
cuts down into the bed and reduces its thickness. The clay parting 
lies about nine inches from the bottom of the coal and averages four 
inches in thickness, though in many places it is as much as eight inches 
and at one point between the l\Iarriott and Cronan mines it has the 
unusual thickness of 18 inches. Along the upper courses of Sugar 
creek, north of the district just mentioned, the Bevier outcrops with 
the same characters as at Kimberly. The nature of the strata above 
the Bevier coal in both districts is shown in the following section 
measured near the l\Iarriott slope: 

Feet. 
1. Limestone, light bluo to gray, semi-crystalline, irregular fracture ("Chro-

totes") . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 + 
2. Shale, light drab. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
3. Sa.ndstone, darl, red. thin-bedded. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
4 . Shale, bluish drab, sandy.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
5. Limestone, brownish blue to drab, in two bods, compact, vertical fracture 

("Rhomboidal")... ..... . . .. . ... . ... . ... . ... . . .. . .. . .. . . .. . 4 
6. Shale, black, "slaty". . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
7. COAL (Summit)..................................................... 1 
8. Clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
9. L imestone, light blue with dark bluo spots, in part thin-bedded, sandy. . 8 to 12 
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10. Shale, light-colored ... . ...... . .. .. .. . .. . . . .. . .. . . . . . .. .. .. · · · · · · · · · · · · 
11. Limestone, blue to drab, massive, compact, much like the "Rhomboidal" . . 
12. Clay at top, and black, "slaw" sha.le below . . ... . .. ..... . .... .. .. .. . 
13. COAL (Mulky). . . . . . . . . . . .. ... .. . . . .... . .. .... . ... . . .. · · · · 
14. Clay.. . ........... . .. .. .. .. . . .. .. . . .... ... . . .... .... . 
15. Limestone, dark bllie to gray, weathers to nodules . .... . .. . ..... .. .. . .. .. . 
16. Shale, ill pan s anely. and some sandstone ..... . ... . . .. . .. . .. . . . . . . . .... • 
17. COAL (Bevier) ........................ . .... ... . .. .. . . ... ... · . · · ·· ·· • 
18. Clay........ . . . . . . . . . . . . . . . . . . . .. . . .. , · · . · · · · · · · · 
19. Limestone, very rough upper surface . impure.. . . . . ... ... . . .. . 

Feet. 
2 to 5 

4t 
5 
lt 
t 

1 
20 

4 
1 
2 

Hiintsville.-Iluntsville has long been known as a mining center 
for the Bevier bed, which is nearly £our feet thick there. 

Huntsville was one of the first districts in which mining was 
energetically pursued. At first drifts were driven into the seam from 
the valleys near the city and between it and East fork and Sugar 
creek; later many shafts were sunk along the railroad from one mile 
west of Huntsville as far east as Kimberly, were worked out and 
abandoned. According to shaft records published by Marbut,t the 
upper coal beds are absent near the railroad, though north of it, on 
the west side of the city and elsewhere, the l\folky bed is 18 inches 
thick and is separated from the Bevier by about 25 feet of shale and 
sandstone. Several drillings have been made near Huntsville, and all 
agree in placing the top of the 1\1:ississippian 75 to 90 feet below the 
Bevier and in reporting nothing workable in the interval. 

The only mines having direct railroad connections are shafts 
2 and 12 of the Northern Central Coal Co. No. 12 has been recently 
~nnk beside the main line east of Huntsville (S. W. 14 S. '\7\T. ~ Sec. 31, 
'l'. 54 N., R. 14 W.) to take out coal left near old workings on the west. 
It is 81 feet deep and obtains electric power for hoisting from the plant 
at No. 2. No. 2 lies one-fourth mile southeast of the Huntsville depot 
(N. W. 14. S. E. 14 S.ec. 36) on a short switch from the Wabash. Th0 
shaft is 78 feet deep and the equipment includes a geared hoisting 
engine, four boilers, self-dumping cages, high-speed engine and a 
generator, six Sullivan mining machines, and two six-ton haulage 
motors. Additional electric equipment is being installed. The plan 
of working is room and pillar with bottle-necked rooms, half w·ith 
machines and half with pick work. The roof is a strong sandy shale 
with fairly smooth under surface. There are a few "clay slips" in the 
coal and rolls in the roof. The underclay rests on limestone and is 
6 to 15 inches thick. The coal bed is slightly undulatory and averages 
43 inches in thickness, exclusive of two inches of hard clay 10 inch.es 
from the bottom. 

About one mile south of Huntsville the northern edge of the 
Moberly channel cuts off the coal, but between the city and East fork 
on the northwest, and Sugar creek on the north a number of drifts 
and short slopes are situated in the numerous small valleys. Those 

!Mo. Geo!. Survey, vol. XII. p t. 2. 1898, pp.'333-334. 
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near the railroad are the largest producers and ship some coal; the 
others are small affairs and supply local trade. The coal bed and 
associated strata are much like those at No. 2 shaft. 

Thickness Thickness 
Mine. Location. of of clay 

coal. band. 

Inches. Inches. 
Diamond Coal Co .. s. w. t N . w. t Sec. 36, T. 54 N., R. 15 w ... 42 2 to 6 
Wm. Mitchell ...... S. E. t S. E. t Sec. 26, T. 54 N. , R. 15 W ... 42 3 
G. W. Morris ...... S. W . t N. W. t Sec. 25, T. 54 N., R. 15 W ... 44 (?) 
J. R. May ......... S. W. t N. E. t Soc. 30, T. 54 N ., R. 14 w ... 45 2! 

North of Sugar creek, near Huntsville, the Bevier has its full 
thickness, but in many places lacks sufficient solid cover. In Sec. 19, 
'l'. 54 N., R. 14 W., in the small mines of W. C. Hunt, Zeltner and 
Patrick, and A. Staple, the roof is a sandy shale of £air stability, the 
underclay is about one foot thick and the coal measures 42 to 47 
inches, with 1 to 10 inches of clay less than one foot from the bottom. 

Northwest of Huntsville, on the west side of East fork, the Bevier 
bed has been found four feet thick in places, but in many areas the 
cover ov.er it is thin, and careful prospecting should precede any 
attempt at exploitation. Several drillings have been made to find 
workable coal beds below the horizon of the Bevier, but so far as 
known all have been unsuccessful. The Mississippian limestone out
crops in the bed of East fork three miles north of Huntsville (south 
line Sec. 12, T. 54 N., R. 15 W.). A well two miles northwest of the 
city (S. W. 14 N. E. 14 Sec. 23, T. 54 N., R. 15 W.) struck Mississipian 
flint at 57 feet, which is about 75 fe.et below the Bevier. A drilling 
on the F. M. Hammett farm (near south\vcst corner Sec. 15, T. 54 N., 
R. 15 W.) reached the Mississippian at 123 feet and found very little 
coal below the Bevier, as shown in the following record: 

Drift .................... . . ..... . ...... • ... . ... . .... 
Shale ............. . ....... •. .... ••. ................. 
COAL (Bevier) ............ .•.. ... . ............ • ..... 
Clay ............... • ... . .. • ............. .. ...... . .. 
Limestone .................. . .....•..... . .•. ... . .... 
Sha.Jo ....... . ....... . .............. . ............ •. . . 
Limestone ................... . .......... . ....... . .. . 
Shale ............ . ..... ...... ... ........•.......•. .. 
Limestone . . ..... • ...... .• ... . .. . ....... . ........... 
Shale, "slaty" ........................... . ...... • . . .. 
Limestone .....•. . ...... . ....... .. ..... . ............ 
Shale. "slaty" .... •• ......•...... • ...... . . .. .... . .... 
COAL (Tebo) .......... ... ..... • ........... . ..... . .. 
Sha.Jo ............. . ...... . .....................•.... 
Limestone .. ...... • ..... . . ..... •. ...... .. ........... 
Shale ................... • ...... • ....... . ...... . ..... 
Sha.Jo, "sla.ty" ................... . ...... ••. ....•..... 
COAL (Eureka?) . . .... . .. . ..... •• .............. .. ... 
Shale, "shtty" and sandy ....... • ....... • .......•. . . . . 
Limestone (Mississippian?) ... . .... . ................. . 

Thickness. 
Feet. Inches. 

16 
11 7 
3 6 
1 9 
3 5 
3 4 

9 
3 8 
1 4 
8 8 

7 
5 2 
1 3 

15 8 
7 

22 1 
3 6 

7 
20 

4 2 

Depth. 
Feet. Inches. 

16 
27 7 
31 1 
32 10 
36 3 
39 7 
40 4 
44 
45 4 
54 
54 7 
59 9 
61 
76 8 
77 3 
99 4 

102 10 
103 5 
123 5 
127 7 
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Randolph Springs.-Between the mines at Huntsville and Ran
dolph Springs outcrops are very scarce and little is known concerning 
the nature of the coal beds. South and southwest of the village, how
ever, a few occurrences indicate that much of the higher territory is 
valuable coal land. 

North of Randolph Springs the drift conceals the rocks in large 
areas. Gordon records an outcrop (See. 20, T. 54 N., R. 15 ViT.), ap
parently at the Bevier horizon, consisting of three feet of coal in thin 
layers interlaminated with clay and shale. It is probable, however, 
that the Bevier is of better quality in many places and much of the 
territory on both sides of Dark creek contains good coal. 

Clifton.-Along l\1uncas creek the Bevier coal lies too low to out
crop and little is known about it. It is reasonable to suppose that it 
is of nearly the same quality and thickness under at least parts of 
the divides between ~fiddle fork and lower Muncas and Dark creeks 
as it is at 'l'homas IIill on the north and near Salisbury on the west. 
Years ago a hole about one mile east of Clifton was bored 100 feet 
·without striking coal, but was probably started at too low a level to 
penetrate the Bevier bed. 

A.RF.A SOUTII OF MOBER.LY CHAJ.~NEL. , 

Elliott.- ln a shaft formerly operated beside the railroad station 
at Elliott the Bevier bed was £our feet thick and lay 146 feet below 
the surface; the Mulky was 15 inches thick and 17 feet higher, and 
ihe Summit 8 to 15 inches thick and 20 feet above the l\1ulky.* 'rhis shaft 
is now abandoned, but the Northern Central Coal Co. operates a mine 
(No. 5) two miles west of Elliott (S. W. l,4 N. E. 114 Sec. 28, T. 53 N., 
R. 14 W.) on a spur from the Missouri, Kansas and T,exas railroad .. 
'l'he equipment is modern and includes a double-hoisting engine, three 
boilers, a high-speed engine and 100 kw. generator, a six-ton haulage 
motor, and self-dumping cages. The shaft is 135 feet in depth. There 
is as much as 5% feet of coal in places, but the average thickness is 
45 inches in addition to a three-inch clay band about 8 inches from 
the bottom. The undcrclay rests on limestone and is about 10 inches 
thick. The roof is excellent for the Bevier bed, consisting of hard 
sandy shale except locally where black "slaty" shale lies on the coal 
in small areas. 'l'his mine could be worked longwall to advantage, 
thereby saving a larger proportion of the coal than under the room 
and pillar plan employed under former managements. 

Two miles northeast of No. 5 shaft is the D. T. Bradley mine 
(N. W. 14 S. E. ~ Sec. 15, T. 53 N., R. .14 W.), where tbe product is 
hoisted 55 feet by a horse-whim and hauled away in wagons. The 

*See Marbut, C. F.: Mo. Geo!. Survey, vol. XII, pt. 2, 1898, p. 339, for complete shaft 
record. 
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Bevier bed, the one utilized, is nearly four feet thick. '!'his mine lies 
only a short distance north of the southern edge of the Moberly 
channel, north of which the principal coal beds are absent for about 
two miles. 

Benick.-J. S. Orris leases from the Northern Central Coal Co. a 
shaft on the western edg.e of Renick with a steam-hoisting outfit and 
shipping connections with the Vfabash railroad. The Mulky bed is 
the one now mined and is 17 to 19 inches thick. It is excellent coal, 
being comparatively hard and free from "sulphur" and highly valued 
for domestic use. It has a splendid roof of 52 inches of black "slaty" 
shale overlain with over four feet of compact gray limestone. The 
longwall system is employed, the coal coming down over night after 
being undercut 30 inches. Formerly the Bevier bed, 44 inches thick, 
was worked from this same shaft; it had an unsatisfactory roof of 
clay shale, only the lower foot being at all firm. 

The Bevier was also once mined at shafts beside the railroad at 
Renick. The following record of one of the old air-shafts shows the 
relations of the various beds in this district: 

Olay . ...................................... . .. . .. . . 
Limestone, blue ... . .. .... •. ..... .. ...... . .. . .... . ... 
Shale, black, "slaty" ..... . . .. ..... •.. .... .• . . .... . ... 
COAL (Summit) ...................... .. .. . ........ . 
Olay and shale (with limestone?) ... • ... . .. . ..... ... ... 
Limestone, yellow . ............... ••. ... ..•. ..... .• . . 
Shale, black, "slaty" ...... . ...... . .. .. ...... . ....... . 
COAL (Mu!ky) ......... . . • ...... . .... . .. • .. . .... • .. 
Shale, gray ...............• .. .... .. . . . . .. ... .. . . .• . . 

g~t~· 3~ ino~.es}(Bevler) ... . .... .• .... .. . ....... • ... 
COAL, 18 " 
Clay, six inches to . .... . ................. ... ...... . . . 

'thickness. 
Feet. Inches. 

50 
2 

6 
10 

22 
3 6 
2 
1 6 

15 

4 3 

1 8 

Depth. 
Feet. Inches . 

50 
52 
52 6 
53 4 
75 4 
78 10 
80 10 
82 4 
97 4 

101 7 

103 3 

South of Renick, on the upper branches of Roche Perche creek, 
the members of the above section outcrop and the Bevier is mined at 
small country banks as far south as the Boone county line and beyond. 
Two miles southeast of town the thirty-foot shaft of J. Brown (N. W . 
l_,i S. E. ~ Sec. 8, T. 52 N., R. 13 W .) and only a few rods distant that 
of H. A. Slaughter both hoist with horse-whims and both mine the 
Bevier coal, ·which is 38 inches thick, exclusive of one inch of clay 
six inches from the bottom. The Mulky bed is 17 inches thick and 
is separated from the Bevier by 15 feet of clay shale and from its own 
limestone cap-rock by five feet of black "slaty" shale. 

Farther downstream, south of the railroad (N. E. 14 Sec. 19, 
'l'. 52 N., R. 13 ·vl.), a group of small drifts in the .Bevier bed is 
operated by ,,{. T. White, J. W. Chisholm, and J. Stockton. The 
bed, which contains only a moderate amount of "sulphur " and few 
"clay slips," is 41 inches thick and has one inch of clay eight inches 
from the bottom. The roof is a "soapstone" shale with smooth under-
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surface. Broadhead states that a short distance south, in section 30, 
the Bevier bed is 45 inches thick. 

Near th.e :Missouri, Kansas and Texas r ailroad, on the head
waters of the western branch of Roche Perche creek, is the shallow 
shaft of W. l\L Naylor (N. E . 1ii_ N. E. 1/1 Sec. 14, T. 52 N., ~ . 14 W.), 
where hoisting is done by horse-whim and the product hauled away 
in wagons. 'l'he Bevier is 40 inch.es thick and has the usual one-inch 
clay parting near the base. The roof is a smooth clay shale of £air 
stability. Four miles down this branch (S. E. 14 N. '\Y. 1,4 Sec. 31), 
in a newly opened slope of J. F. Bogie, the B~vier bed is as at the 
Naylor shaft. The }fulky is said to be 18 inches thick and to lie 30 
feet above the Bevier. Another 18-inch bed ('l'ebo) is reported to lie 
25 feet below the Bevier and the Mississippian limestone 75 feet lower. 

The divide between Moniteau and Roche Pcrche creeks, south of 
the railroad, has recently been drilled and a large acreage of coal 
laud sold to a syndicate. The strata found are shown in the following 
record of a hole near the county line (N. vV. 14 N. E . % Sec. 35, T. 52 
N., R. 14 Vf. ) : 

Drin . . .. . ... ..........•... .. ........... ..... ... .... 
Limestone .... . ..... ............. ... ..... .. .. ...... . 
Shale... . .... .. . . . . .. . . ... . . .. . . .. . . 
Limestone ..... . ..... ..... .. .. .. . .. ...... .. .. . ... . . . 
Shale ...... . .. .. . . .... .. . . . . . ... .. . . .. . ... . . . . 
Limestone . .. .... . 
Sha.!e. "slaty" ....... . .. ... .. . .. ................... . . 
COAL (Summii) . ... ... . • ..... ... .... .... .. . .. .• . ... 
Olay ....... . ......... . . . . 
Sandstone ........ .. . ......... .. .. . .. .. .. . .. .. .... . . 
LI rnestone .. . . ..... . . . .. ..... . . ... . ...... . .. . .. . . . .• 
Shale, "slaty". . . .. . ...... . 
COAL (:Vlulky) ... • .... . ... .. .. . ... . ... . ... . .. ...... 
Shale, sandy .... . .... ..•.. . ... . •• ...... •• ...... • . .. . 
COAL (Bevier) . ..... .... ... .. . .. .. .. . .. ...... .. .... . 
Olay ...... . . . ......... . ... . ........... . ....... . ... . 

Thickness. 
Feet. Inc.hes. 

65 3 
2 

21 1 
7 

19 8 
4 4 
2 9 
1 3 

6 
13 

2 
1 
1 

27 8 
3 10 
1 7 

D0pth. 
Feet. Inches. 

65 3 
67 3 
88 4 
!)5 4 

115 
119 4 
122 1 
123 4 
123 10 
136 10 
138 10 
139 10 
140 10 
168 6 
172 4 
173 11 

Olark.-So far as known no thick coal has been found at Clark 
or east and north of the town. It is reported, however, that the Bevier 
was found to be more than four feet thick at a depth of 180 feet one 
mile to the west, and that a 26-i nch coal seam was found 50 feet above 
it. It is said that six other holes drilled along a line running west 
from this for three miles and thence south along the ridge to Rucker 
disclosed similar thicknesses of coal. These statements are in part 
corroborated by outcrop observations. 

Higbee.- Higbee has been an important coal-producing center 
for many years and has had near it some large and well-equipped 
mines that worked the Bevier bed at a depth of about 170 feet below 
the surface of the prairie lands, as indicated on the map of the Hunts
ville quadrangle. Shaft sections and descriptions of large mines once 
operated one mile west and two miles southwest of Higbee and :i. 
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Fig. 1. No. 11 shaft, Northern Central Coal Co., Higbee, Mo. 

Fig. 2. Diamond drill rig, used In prospecting near L ineville, Mo. 
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record of a drill hole north of town 
have been given elsewheret and will 
not be repeated here. A new drilling 
near the Wal ton shaft, one-half mile 
southeast of town (S. W. 111, S. W. 111, 
Sec. 16, T. 52 N., R. 14 W.) shows 
very well the relationships and 
thicknesses of the coal beds : 

Drift .......... . 
Shale ........... . 
Llmesione ("Ohro-

tetes" .) ....... . 
Shale ............ . 
Limeston .e ..... . 
Shalo. "slaty" ... . 
COAL (Summit). 
Olay ........... . 
"Conglomerated" 

(limestone and 
shalo ) .... . ... . 

Limestone . ... .. . 
Shale, "slaty" ... . 
COAL (Mulky) .. 
Clay . . . . ..... . . . 
Shale, sandy .... . 
COAL (Bevier) .. . 
Clay ..... . ...... . 

Thickness. 
Feet. Inches. 

84 10 
3 6 

7 
19 8 

4 4 
2 9 
1 3 

13 
2 
1 
1 
1 

6 

26 8 
3 10 
1 7 

Depth. 
Feet. Inches. 

84 10 
88 4 

95 4 
115 
119 4 
122 1 
123 4 
123 10 

136 10 
ms 10 
139 10 
140 10 
141 10 
168 6 
172 4 
173 11 

The Walton shaft bad just reached 
the Bevier coal at 184 feet when the 
region was visited in 1910 and -sub
stantial top works and a spur from 
the Alton were being constructed. 
It is probable that this mine will 
produce much coal. 'l'he only mine 
in actual operation near Higbee at 
that time was the Northern Central 
No. 11, ll/2 miles north of town, near 
the Missouri, Kansas and Texas rail
road (S. W. 111, S. E . 14 Sec. 5). This 
mine is one of the most modern in 
the State, the equipment including a 
large first-motion hoist, four boilers, 
generator and high-speed engine for 
electric plant, shaker screens, self
dumping cages, aerial tramway on 
dump, and 10 Sullivan and 3 Good
man mining machines. The double 
''bottle-necked'' plan of the room and 

tMo. Geo!. Survey, vol. XII, pt. 2, 1898, pp. 
342-343,361. 
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pillar system is employed. Shipping is done over both the Alton and 
the Missouri, Kansas and Texas railroads. The shaft is 176 feet deep to the 
Bevier bed, which has a roof of soft, drab, clay shale that requires much 
timbering in the roadways. The coal averages in thickness: 

COAL, upper six inches dirW ... •.•....... . ... ... .....• .. ... . . . . . .. .. . . • ... 
Pyrite ........ . .............................. .. .. ............ . .......... . 
COAL ... . .................... . ...• . . . .............•... ... .•... ... .• .... 
Cla.y, nothing to .... ... ..... . ... . ............................•........ . ... 

. Limestone, upper surfa.co un:>vcn. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Inches. 
34 

1 
8 

12 

East of Higbee, on Moniteau creek and its tributaries, the strata 
penetrated in the upper part of the drilling at the Walton shaft and 
described in more detail in the general section of the county, outcrop 
in many places. Owing to a slight dip down stream the Bevier coal 
remains below the level of Moniteau creek as far as the Howard 
county line and beyond, but the Summit bed outcrops conspicuously 
beneath its resistent cap-rock. The latter coal seam is 19 inches thick 
one mile north ·of the county line, 13 inches, 11/z miles north, and eight 
inches, two miles farther upstream, thus showing a gradual thinning 
to the north. The l\folky, on the other hand, thickens and thins with 
no apparent regularity in this part of the county, averaging perhaps 
J 6 inches. North of Higbee (N. W. 14 Sec. 6, T. 52 N., R. 14 W., and 
N. W. 14 S. W. 14 sec. 30, T. 53 N., R. 14 W.) outcrops of the Summit 
show only 10 inches to one foot of coal. 

Yates.-One mile east of Yates, beside the tracks of the Alton 
railroad, is shaft No. 6 of the Northern Central Coal Co., which is 130 
feet deep to the Bevier bed, 40 inches in thickness. This mine has not 
been operated for some time and may not be reopened. One-half mile 
northeast of Yates (N. E . % S. W. 14 Sec. 10, 'I'. 52 N., R. 15 W.), 
however, the same company now works its mine No. 10, which has a 
shaft 65 feet deep, and is connected with the Alton by a short spur. 
The equipment includes a geared hoisting engine, one boiler, self
dumping cages, and shaker screens. The bed utilized, the Bevier, is 
a good shooting coal and is worked room and pillar. The coal is of 
good quality and is about 41 inches thick, exclusive of 11/2 inches 
of sandy, pyritiferous clay 10 inches from the bottom. The roof 
is a "soapstone" shale that is weak in places and fairly satis
factory in others. The underclay averages 10 inches in thickness 
and rests on the usual limestone sump-rock. On the west side of the 
shaft the coal dips rather steeply to the west, but farther on becomes 
again nearly horizontal. 

In 1910 a drilling was made from the bottom of No. 10 air shaft 
to a depth of 509llz feet, of which only the upper 75 feet was in Coal 
:Measures. No coal was found below the Bevier bed. A combination 
surface near mine No. 10 furnishes the following complete record of 
the Pennsylvanian stratigraphy in the vicinity: 



YATES. 

Drift . ... . ........ .. . • ... . . . ... . .... . · ··· ··· · · · ····· 
Shale, soft .. . .......... .. .. . .. . ... .. .. . ... . ... . ... . . 
Limestone .............. . . .. . . . . ... . . . .. . ... . ... . .. . 
Shale ... . ....... . .. .. .. . ... ... . . . . .. . · · ···· · · · · ····· 
COAL (Bevier) .......... . . .. . .. . .. . . . . . ... .. .. . . . .. . 
Clay.. .. .... . ...... . ....... . .... . . .. .. . . ..... . 
Limestone .. . .. ... ... . ..... .. . ... . .. ... . .. . . . . .. .. . . 
Shale, gray, sandy. . . . . . . . . . . . .. . . . .... . . .. .... .. .. . 
Shale, black and gray, "slaty" . . .. ... . . . ... .. . . .... ... . 
Shale, clayey .............. . ... .. .. ... . . .. ... . .. · . · · · 
Shale, black, " slaty" . . ............ ... . • . .. . . . ... . ... . 
Sbale. streaked "slaty" and clayey ..... . . ... . ... . .. ... . 
Flint and limestone (Mississippian) .... . . . . . .. . . . ... . . . 

Thickness. 
Feet. Jnclles. 

30 7 
18 

7 
25 2 
3 8 
4 
5 

10 
11 
38 

6 
5 

365 

Depth. 
Feet. Inches. 

30 7 
48 7 
49 2 
74 4 
78 
82 
87 
()7 

108 
146 
152 
157 

One mile southwest of Yates, beside the iailroad (N. W. 14 S. W. 
14 Sec. 16, 'l'. 52 N., R. 15 W.), a shaft was sunk through 77 feet of 
drift and seven of sandstone without encountering coal; a hole was 
then drilled 92 feet deeper, but the only coal found was 18 inches at 
134 feet from the surface.* The absence of the Bevier and other coal 
beds here does not necessarily mean that they are not present under 
neighboring lands. 

Fro. 75. Showing southward dip of rocks from the Hudson outcrop. (Marbut.) 

About a mile and a half southeast of Yates (N. E . 1,4 Sec. 22), at 
the old Hudson outcrop, an arch brings the Summit coal, one foot 
thick, and the Mulky, 16 inches thick, above creek level, and the 
Bevier, which is four feet thick, almost up to the bed of the str.eam, 
where it has been stripped. Both above and below this point these 
beds lie below drainage lev.el. 

About a mile and a half north of Yates the Bevier bed is reached 
at 22 feet by the country shaft of A. Stallman, leased by Clem and 
Demort (S. E. 1,4 S. W. 1,4 Sec. 3) . The coal is 43 inches thick, ex
clusive of one inch of clay 11 inches from the bottom. The roof is a 
clay shale of fair stability, and the underclay is four feet thick. The 
Mulky bed is reported to be 18 inches thick and to lie 30 feet abov.e 
the Bevier. From this point.down Coal creek, on the next creek west, 
on Turner's fork, and on Silver creek nearly to the Chariton county 
line, the Bevier bed lies only a few feet above or below drainage level. 

One mile north of the Stallman shaft the Bevier is finely exposed 
at the base of a bluff and is worked at the two small country drifts 
of 1VI. O'Brien (W. 1/z S. E. l/1 Sec. 34, T. 53 N., R. 15 W.), where the 
coal is of very good quality. Mr. 0 'Brien reports that in dry seasons 

*For complete record see Marbut, Mo. Geo!. Survey, vol. XII, pt. 2, p. 345. 

• 
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he has taken coal from a bed four feet thick that lies just below tho 
Bevier. Such a thickness must be only local in occurrence, as it has 
not been observed in outcrops or drillings in other parts of the county 
or in the drilling in the Yates shaft only two miles south. The writer 
was able to see only the top of this lower bed and measured the follow
ing section above it: 

1. Shale, drab, a fair roof ...... .. . .. . . .. . . . .. . 

2. jg~:~· 31 ::~::es} (Bevier) .... . . . . .. .. .. .. ... .. . .. . 
l COAL, 14 inches 

3. Clay................. . .. . .. ... ... .. ...... .... ..... . . 
4. Limestone, weathers unevenly ..... . .... ... .. ... .. . .... ... ...... . . 
5. Shal<l...................... . .. .. . . . ... . .. . ..... . 
6. Limest,one, compact, homogeneous ..... ... .. . .. ... . .. ... .. ....... . 
7. Sha.le ...................... . ... . .. . .... ... . . ..• ...... .... . . ... . 
8. COAL, roportod. . . . . . . . . . . . . .... .. . . .. . ....... . ... . ..... . 

Feet. Inches. 
17 

4 1 

1 6 
2 6 
9 

1 
4 

8 

Broadhead states that below O'Brien's (Sec. 33, T. 53 N., R. 15 
W.) the Bevier outcrops in the bed of Silver creek and is variable in 
thickness, though commonly measuring only 20 inches ( 1) ; and that 
northeast of O'Brien's (N. E. 14 N. W. 1,4, Sec. 26, T. 53 N., R. 15 W.) 
it consists of four feet of good coal and a :five-inch parting of hard 
clay. Neither the Summit nor the :Macon City beds appear to be of 
workable thickness in this district. 

Boamoke.-The rocks exposed near Roanoke are described in the 
report on Howard county, and remarks there made in regard to the 
Armstrong district (p. 210) apply here. North of Roanoke in Silver 
creek, however, rocks as low as the Bevier bed are exposed in a few 
places. In Sec. 36, T. 53 N., R. 16 V\T. the Bevier lies at water level, 
and one-half mile east it is nine feet above the water and is only 16 
inches thick. Apparently it is somewhat variable in thickness in this 
area, but is probably as much as three feet or more at many places not 
yet located. Higher beds ar.e not of importance, though in one place 
the Summit is 18 inches thick; and the status of lower beds is un
known, with the probability that they are also negligible. l\farbut 
mentions the old Cross drift (N. E. 1,4 N. E. ~ S.ec. 34, 'I'. 53 N., 
R. 16 W.), where there is a coal bed that lies near the base of the 
'' Chretetes Limestone'' and about 15 feet above the Summit coal bed. 
This bed is said to be two to five feet in thickness and must be of small 
lateral extent, for a trace of coal smut ii the only carbonaceous ma
terial that appears at this horizon in other parts of the county. 
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RAY COUNTY.* 

A VF.llAGE AN:NUAl, l'ROOUC'l'ION, 1001-1010 . ......... 340,601 TONS. 

Since very early times coal has been mined at Camden, Richmond 
and other places in Ray county. During the last decade or two the 
growth of the industry has been steady and consistent, until today 
the region is recognized as one of the most important in the State. 
Shipping mines are now located near Richmond, Camden, Fleming 
and Swanwick, and local ones near Vibbard, Knoxville, Morton, Lake
view and Orrick, and the pi·oduct is shipped to St. Joseph, Kansas City 
and other points in northern Kansas and to northwestern Missouri. 

All the coal mined is from the Lexington bed, which outcrops in 
the Missouri bluffs in the southeastern part of the county and lies 
within easy shafting' distance in a large area. Although the bed 
averages slightly less than two feet in thickness, the exceptional 
quality of the coal and the ideal conditions under which it may be 
mined on the longwall system enable operators to compete with the 
thicker coals of other fields. The propinquity of large centers of con
sumption is also an important factor. 

Longwall with face track is the only system of mining practiced. 
Wher.e the overlying shale is very thin, as at Richmond, timber props 
~re used, though the great strength of the cap-rock renders close tim
bering unnecessary. Rock shot down to make room in the entries is 
used for building "gob" walls. At Camden the "block slate" can b,e 
used to prop behind the faces. A limestone bottom-rock a short 
distance below the coal prevents serious trouble with the underclay. 
·rhe use of motor haulage and mining machines is exceptional. 

As in Lafayette county, the Lexington bed of R,ay may be re
garded as being of two closely related types. In most of the districts 
the coal lies in two benches divided by a clay parting about 2 inches 
thick, and is separated from a limestone cap-rock by 8 inches or less 
of black '' slaty'' shale. In the Knoxville and Richmond districts the 
cap-rock commonly l ies directly on the coal. At Camden and Fleming, 
however, there is everywhere about 10 inches of" slaty" shale between 
the coal and the cap-rock, and the clay parting cannot be found. Here 
and elsewhere another pe,rsistent parting commonly lies 2 to 4 inches 
from the bottom of the coal, but it is less than one-half inch thick and 
is composed of pyrite or very pyritiferous clay. In all districts the 
amount of visible pyrite and other impurities is small. White gypsum 

*Some measurements of the coal were made by G. C. 'B roadhead (Mo. Geo!. Survey, 
Report for 1872, pt. 2, pp. 63-71, 83-86). Detailed reports with maps showing the topography 
and geology were published by C. F. Marbut (Richmo11d and Lexington sheets, Vol. XII, 
pt. 2, of the Missomi Geo!. Survey, 1898) ; the maps are republished in revised form in this 
volume. The topography of the western half or the county is shown on the Independence 
quadrangle of the U. S. Geo!. Smvey. 
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scale is present in thin vertical films. Streaks and lenses of mother 
coal are rather common in places, but do not impair the quality of the 
bed. 

One of the chief difficulties encountered, especially west of Rich
mond, at Lakeview, and in a few country districts, is what is termed 
'' faulty coal.'' Along some working faces ihe upper bench of coal is 
nearly or completely gone, its place being taken by the roofing ma
terial, and in some places the roof may even cut far down into the 
lower bench. In the principal producing mines, areas of "faulty" coal 
are o.f very small extent. 

Vibbard Knoxvi lle Camden Richmond Lakeview 

Limes:lone Limestone 
Limestone Limestone 

S ha1et,1aty a" 

Coi>I 7 " 
-, , Ctayf 

Coats' 
'\' ,~ Clay 3" 

L ,mest.one 

Shafe, sl&ty 10" 
Coai s', 
Clay '2 

Shate sloly &' 
Coa1 s:. 

- .... Ctoy 2 

Coi>I 16" Coal 11"· 
Coat zi' 

Coat ,a· Coat 18" 

Umeslone 
L,mestone 

L ,mcstone 
Lime:.tone· 

Fig. 76. The Lexington coal bed in Ray County. 

Aside from deposits of loose drift material, the surface rocks in 
the western part of Ray county and on the ridges in the northeast 
include thick beds of limestone, which belong to the Lansing formation 
and the Kansas City limestone, and which constitute the basal portion 
of the Missouri group. According to F. C. Greene these formations 
include: 

TIIE :.V1ISS0(JR1 GROUP IN RAY COUNTY. 

Lansing formation-
!. Limestone, blue, weathering butr, cherty, uot known to outcrop, but 

probably ca))S the clivide at LMvson. . . . .. . ..... .. ..... . 
2. Shale and sandstone, with thin lltnestone in middle ...... . . ... . 

Kansas City limestone-- · 
3. Limestone, light gray, crystalline, thin-bedded ............... . 
4. Shale, sandy, with Oto 6 inches of COAL near middle ..... . ....... . 
5. Limestone, dark gray, weathering buff, thin-bedded, locally enclosing 

one foot of black, "slaty" sbale .. .. .. .. .... . ............... . 
6. Shale enclosing m.icaccous sandstone .....•................ . . . ... . ... 
7. Limestone, gra.y ....................... . ... . ... •. ...... . . ...... . .. 
8 . Shale, drab to red, argillaceous . . ... .. .. . ...... . _ . . .. . ........... . . . 
9. Limestone, gray, sub-oolitic.... . ... . . . , . .. .. ..... . ..... .. . . 

10. Shale, with thin beds of limestone. especially near base ..... . . ....... . 
11. Limestone, blue. weathering bulr, cberty at top ................. . 
12. Shale, black and "slaty" in middle. . . . . . . ...... . .. ... ... • ........ 
13. Limestone, gray, oolitic, nodular at top (Bethany Falls) ...... .. .. . ... . 
14. Shale, blue at top, black and "slaty" below .... .. .... _ . .. . ........... . 
15. Limestone, in two thin layers ....... . . ...... . .. . .... ... .. . . ..... .. . 
16. Shale .................. . .................. . .................... . 
17. Limestone, gray (Hertha) ........................................ . 

Feet. 

10 
60 to 70 

7 to 10 
25 

G 
14 to 20 

2 to 10 
15 to 20 

3 
20 to 30 
14 to 20 
10 to 15 

20 
3 
1 

5 to 15 
4 to 6 

The Lexington coal bed lies about 200 feet below the Hertha limestone, 
which forms the base of the Missouri group. 
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'l'he Des Moines group, which lies below the Missouri group, 
includes the Pleasanton shale, Henrietta formation, and Cherokee 
shale. 

The Pleasanton consists chiefly of shale and sandstone and out
crops along the l\fissouri bluffs and on the slopes below the escarpment 
formed by the basal beds of the :Missouri group in the eastern half of 
the county. 

The Henrietta formation includes several conspicuous limestones 
with interbedded shales, and appears in a narrow strip of country 
just above the outcrop of the Lexington coal. The typical succession 
of strata in these two formations is shown in the records of the Knox
ville and the Mercantile Coal Company's shafts given in this report. 

Only a few feet of the top of the Cherokee formation is exposed 
in Ray county, but the underlying shale, clay, and sandstone of which 
it is chiefly composed, are well shown in the record of a drilling made 
near old mine No. 3 of the Richmond and Camden Coal Co., south of 
Richmond. In other parts of the State the Cherokee is the formation 
which contains the thicker coal beds. In Ray county only the Bevier 
appears to be workable, and so far as known it is only 18 inches thick, 
though it may be thicker in basins in the large unexplored parts of 
the county. As shown by the record just mentioned, the Cherokee is 
354 feet thick. In a hole drilled 4 miles north of Orrick (N. E. 174 
N. E. 14 Sec. 34, T. 52 N., R. 29 \\T.) it was 403 feet thickt and in one 
3 miles south of Ovid (N. E. 174 S. E. % Sec. 2, 'l'. 53 N., R. 27 W.) 349 
feet. No coal can lie below the Cherokee formation, for it rests upon 
thick beds of flinty limestone belonging to the Mississippian series. 

The Lexington coal hoJ'izon underlies all of the county except the 
flood plain of Missouri river. After excluding probable "faulty" 
areas, where the coal is less than 14 inches thick, there remains about 
320 square miles in which this bed averages 20 inches. The Bevier, the 
only other ·workable bed known, lies 113 feet below the Lexington and 
probably maintains an average of 18 inches under at least half the 
county. The following table is based on an estimate of 1800 tons of 
coal per acre-foot : 

TOTAL ORIGINAL TONNAGE OF RAY COUN'J'Y. 

Lexington bed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 614,400,000 tons 
Bovior bod. . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 483 , 840, 000 " 

Total. . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l , 098 , 240 , 000 tons 

Of this total, as well as can be estimated from imperfect records, 
about 7,809,000 tons has been mined and utilized. In a rec.ent law suit 

tRecord published by Broadhead (Mo. Geo!. Survey, Rcpt. for 1$72, p t. 2, p. 84). Tho 
identification of coal bods in both this deep well and the one near Ovid was too Imperfect 
to be used in estimating the coal resources of the region. 

GL-24 
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it was held that 3,485 tons of coal could be recovered from an acre 
of the Lexington coal in the· Richmond district. Mining men claim, 
however, that 3,000 tons would be a high estimate. In the Camden 
field, operators estimate a yield of 2,600 tons per acre in actual practice. 

DETAILED MENTION. 

Vibba,rd.-Schooler and Bates have recently sunk a one
compartment shaft to the Lexington bed near the railroad, one-half 
mile south of Vibbard. rrhe "spotted rock" (Bethany Falls limestone) 
was reached at 154 feet and was found to be 18 feet thick. The Lex
ington coal was reached at a depth of 400 feet. Hoisting is done with 
a small upright engine. Connections had not been made with the rail
road, but it was the intention to sink a larger shaft and install a 
shipping plant. In appearance the Lexington coal is of exceptionally 
good quality here and the thickness of the bed is not affected by irregu
larities. Very little pyrite is visible, though white gypsum and calcite 
scale may be seen in the joints. 

LEXINGTON BED AT VIBBARD. 
Feet. Inches. 

Shale, blue ...... . ....... • ...... ... .. .. .. . . . ............ . ... . ... . .. 30 
Limestone ....... ........ ........ . .... ... ...... ........ . . · ... · .·. · 12 
Shale, blue ........................ . ........... . .. . . ..... . ........ . 5 
Limestone. thin-bedded at base. with shale partings . ........ . ...... . .. . 7 
Shale. black, "slaty" ("block sin.to") ......... : ...... .. .. .. . ... ...... . 8 

o to 6 
7 

Shale, gray, not "slaty," full of shells ("gray bat") ....... • ........... .. 
COAL ......... .. .... . .............. .... .. . ..... ... • ....... . ...... 

3 
1 6 

Clay, with many coal streaks .......... . ... . .... . ...... . ..... . ... . .. . 
COAL ........................ . ...... • ............. . .. .. ......... . 
Clay ... .......... .. ......... .. ....... . .... · . ....... . . . ·.·.· .·· ··. 2 to 8 
Limestone. with uneven top ...... .. .... . ................ ... .. .. .... . 

Knoxville.-The Lexington coal is mined by Hugh Blair from a 
deep shaft at Knoxville (N. E . 1.4 S. E. 14 Sec. 34, 'l'. 54 N., R. 28 W.), 
the product being hoisted 188 feet by horse-power and sold t,o the 
local trade. Entries are ·well brushed and working places are high 
and comfortable. The succession of strata in this part of the county 
is shown by the following record furnished by James and Robert 
Blair, combined with detailed measurements made in the mine: 

RECORD OF KNOXVILLE SHAFT. 

Top of shaft at level of base of Kansas Citµ limestone. 

Pleasanton shalo-
Shale, blue .... ... . .... . .... . .... . ......... . ... . . 
Shale, red ............... • . . . ....... .... ........ . 
Sandstone .......... .. • ....... .... . .. . .......... 
Shale ...................... . • . ...... . ... ... . ... 
Limestone .. . .... .... .............. .. ....... . .. . 
Sandstone ......... . ........ . ............... . .. . 
"Black seam" . .. .................... . ........ , .. 
Clay ........ . ...... . ....... . ........ ··· .... . . . . 

Thickness. 
Feet. Inches. 

11 
9 

50 
15 

8 
7 

8 
2 4 

Depth. 
Feet. Inches. 

11 
20 
70 
85 
93 

100 
100 8 
103 
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RECORD OF KNOXVILLE SHAFT-Continued. 

Thickness. Depth. 
Plca.santon shale--Continued. Feet. Inches. Peet. Inches. 

Shala, red . .. . ... . ...... .. .. . .... . . .. .. .. . . 11 114 
Shale. sandy . . . . . . . . . . . .. .. . .. ..... .. .. . 11 125 
Shale, red ... . .... .•. .. ..... . . .. . . . . . . ..... .. .. . 13 138 
Limestone .... . . . . . . ..... . .. .. . .. .. . . 6 138 6 
Clay . ........ .. .... . ... . . . . . . . . . . 2 6 141 

Henriett:i formation-
Limestone .. . ...... . .. ... . . .. .. ... . . . . . .. . 2 6 143 6 
Clay, shaly .. . ...... . .. . . . . 3 6 147 
Limestone .... . .. .. .. . ... . .. .. . .. .. .. . .. .. .. ... . 4 6 151 6 
Shala, sandy . ...... . .. .. .. . . ... .... .. .. . 3 154 6 
Sandstone . . ..... . . . ....... .. .. . ... .. . 10 . ... 164 6 
Shale ... . ....... . .. . .. . .... . . .. . . .... . ..... .... . 9 173 6 
"Slaty" shale and clay ... ... .. . . ..... ... .... . .. . . 1 6 175 
Limestone .... . .... .. .. . ... .. .. . ... . .... . .. . 4 6 179 6 
Shale, sandy ...... . ... . .. . . .. . .. . . .... ... . . .. .. . 2 6 182 
Limestone, cap-rock . . . . ... ... ... .. ..... ..... . . 4 6 186 6 

Cherokee shale--
CO AL ..... .. . 8 187 2 
Clay, with coal streaks ... . . . . . . ... ..... .. .. . 3 187 5 
COAL ....... . .. .. ... . . .... .... . . . .. . . . 1 5 188 10 
Clay.... . . .. .. .. . ... . ... . .. . 1 189 10 

The Lexington coal is regular at the thicknesses shown, though 
in a few places the upper bench may be absent or as much as 14 inches 
thick, and the lower varies from 15 to 20 inches. In p laces one foot or 
less 0£ black '' slaty'' shale intervenes between the coal and the cap-rock. 
Lenses 0£ tough gray shale, three feet or less thick, rest here and there 
on the coal. The latter is of fine appearance, much like that at Vib
bard, and has less visible pyrite than that at Richmond. It is 
uoticeably blocky and lacks horizontal parting planes. 

Three and one-half miles southwest of Knoxville, a recent drilling 
for oil on the land of Steven Mullin found apparently the full thick
ness of the Lexington coal at a depth 0£ 172 £ eet, or 204 feet below 
the base of the Missouri group exposed in the hillside above the drill 
hole. 

Three miles east of Knoxville and 12 miles north of Richmond 
(S. W. 1,4 N. E . 14 Sec. 32, T. 54 N., R. 27 W.) is the shaft of Wm. 
Bisbee. Coal from the Lexington bed is hoisted 147 feet with a small 
steam plant. The coal and associated rocks are much like those at 
Knoxville, except tl1at the former is much more irregular in thickness. 
'l'he uneven lower surface of the cap-rock causes the coal above the 
clay band to be cut out in most of the mine and that below the clay 
has also been partly removed in places. This part of the Lexington 
appears to be much like that at Swanwick. 

Ovid.-The old Sater shaft was formerly worked north of Ovid, 
on Mud creek (S. W . 111 S. E. 14 Sec. 13, T. 54 N., R. 27 W .), where 
the Lexington bed was at its full thickness. (See Fig. 77.) Further 
down Mud creek, one mile north of Tinneys grove (Sec. 2, T. 54 N., 
R. 26 V-l.), a bed that Marbut somewhat doubtfully refers to the Lex
ington horizon, was only two inches thick where penetrated by a shaft. 
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Feet. Inches. 
13 Limestone. 

15 Shale, black, 

6 Coal. 
2 Shale. 

15 Coa l. 

Fm. 7i. The Lexington coal bed 
nor th or Ovid. 

"slaty." 

In a drilling for oil made by the Western Oil and Development 
Co. 3 miles south of Ovid (N. E. 1;4 S. E. 1,4 Sec. 2, 'l'. 53 N., R. 27 W.), 
starting at or near the base of the Kansas City formation, three feet 
of coal was recorded at the Lexington horizon at a depth of 205 feet, 
but this thickness probably includes the overlying black shale and all 
or part of the undcrclay. The thick l\Iississippian limestone, the lower 
limit of coal, was reached at 554 feet. Between the Lexington and the 
.Mississippian no coal was found, the strata recorded being chiefly 
shales, with some sandstone. The imperfections inherent in a churn 
drill record make it possible that thin coal beds like those in the dia
mond drill record at Richmond were penetrated and not detected. 

Orrick.-At the old to,vn of Albany, one-ha.If mile north of Orrick, 
the Albany Coal Co. operates a small mine, hoisting by horse-power. 
'l'he bed ruined is the Lexington and is quite regular in thickness 
except at one portion of the face where it measures as much as 36 
inches. The mine is wet, as it is at the edge of the river flood plain. 
Between the hoisting and air shafts there is a northwesterly dip of 
one foot in 60. 

LEXINGTON BRO AT ALBANY MINE, ORRICK. 

Gravel and sands~one ....... .. .. .. . .. . .. ..... . . .... .... ..... . . .. .. . 
Limestone . . . . . . . . . . . . . . . . . . .. .. .. . . 
Shale........... . ... . . . . .. . ... . .. . .. . . 
Limestone.. . ... . . . .. ... . .... . . . . . ... . ...... . . 
Shale, black, "slaty" ("bloc]( slate") . .... . . .. .. . ... . . .. .. . ... . 
Clay, carbonaceous ("black jack").. . . . . . . . . . . . . ... . ... . . . 
COAl, .. ... : . . . . . . . . . . . . . . . . . . . . ... . .. , . . .... . .. .. .. ... . .. .. .. . 
C lay, with streaks of coal . .. ... . . ... .. . . .. .. . . . 
Clay, light drab . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Limestone . ........ . ...... . . . . .. .. . ........ . .... . 

Feet. Inches. 
48 

4 
4 
8 

7 
.. .. 0 to 3 

1 10 
o to 6 
0 to 18 

Fle11ving.-On the west side of Fleming (N. W. 1,4 S. E. 1,4 Sec. 29) 
a large shipping mine, No. 50 of the Central Coal and Coke Co., has a 
shaft 81 feet deep and a working £ace extending 5,000 feet northeast 
and 4,000 feet north from its bottom. The mine is equipped with a 
steam plant for hoisting and an electric plant to furnish power for 
electric lights, two haulage motors, and a number of chain mining 
machines. 

Between the railroads, on the east side of Fleming, the shipping 
mine of the Ilfartin-Hubbell-Osbornc Coal Co., No. 7, has a shaft 100 
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feet deep and a working £ace extending 1,100 feet north and east and 
800 feet west from the shaft. The coal beds at this mine and at Central 
No. 50 are practically identical in detail and are very regular. 

LEXINGTON DED AT FLE'.\-[INQ. 
Feet. Inches. 

Limestone ........... ...... . ....... . ........... . .... .... ..•.. .... 11 
Shale, white . ...... ............ . .. .. ............ .. .. .. . ..... . 4 
Limestone, cap-rock. . . . . . ...... .. . 9 
Shale, black, "shtty" ("block sh\tc") .... ... .. .. . .. .. .. .. . ... . . •• .. .. . 8 
Clay, pyritiferous. run or shells ................... .. .. .. .. .. .. ...... . 1 
COAL (Lexington). . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .. . 1 9 
Clay, light gray excopt dark streak at top ......................•. .. . . 6 to 36 
Limestone ... . ....... .. ...... . ... . ........ .. ·· ······ · ············· 

Ccvniden.-One mile southwest of Camden, beside the raill'oads 
(S. W. 114 S. W. lii, Sec. 27), two mines, Nos. 1 and 2, of the Richmond 
and Camden Coal Co., have shafts 50 feet deep to the Lexington bed, 
showing that this bed li es nearly 50 feet higher than at No. 7 mine on 
the east side of Fleming, only one mile farther west. Both mines have 
steam hoists and ship considerable coal. 1'he details 0£ the coal bed 
and associated strata arc the same as at the Fleming mines, though 
the cap-rock is said to be only 6 feet thick. 

:M:r. Pickering reports that he found in drilling in lower Camden 
7 inches of coal (:M:ulky) with 14 inches of "slaty" shale and a lime
stone cap-rock above it. Forty feet lower was one foot of coal (Bevier) 
vverlain with 9 inches of limestone and considerable sandstone and 
shale. The Mulky was 45 feet and the Bevier 95 feet below the Lex
ington coal. 

Two mines, located about one mile northeast of Camden, near 
the edge of the bluffs (N. W. lii, N. "'\N. lii, Sec. 24), ship over a short 
spur from the Santa Fe. The shaft of the Pickering Coal Co., mine 
No. 4, is 53 feet deep, and that of the Martin-Osborne Coal Co., mine 
No. 3, 43 feet. Both mines have small steam hoists and work west. 
The faces are connected. The coal bed and its associations are the 
same as at the Fleming mines, except that the cap-rock measures 11 
feet, the "block slate" JO inches, and the "black jack" resting on 
the coal three inches. 

Two miles northeast of these mines (S. E. 14 N. E. 114 Sec. 12) 
i8 the 73-foot shaft of the Fowler Coal and Mining Co., mine No. 2, 
on a spur from the Santa Fe. 'l'his is a comparatively new mine, hoist
ing by steam power, with a circular face 500 feet from the shaft. In 
this locality the transition between the typical Lexington bed of the 
Camden district and the same bed at Richmond may .be seen. The 
upper bench of coal found at Richmond and absent at Camden is 
present in the greater part of the mine, and there is a corresponding 
thinning of the Camden "block slate." 
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LEXINGTON BED AT FOWLER MINE, BETWEEN CAMDEN 
AND RICHMOND. 

Limestone ........ .. .... . .. ... . .. .. .. , .. . · · ·. · ··· · ········ · · · ·· ··· 
Shale, black. . . . . . . . . . . . . . . . . . . . . . .. . .. .. . .. ... . ... .. .. . .. .... . 
Limestone . ........ . . .. . ... .. . ... . . . . . 
Shala, white . .. . . . . . . . . . . . . . . . . . . . . . .. . . . . ... .. ... . .. .. .. .. . . . 
Limestone, dark gray above, ligh~ gray below, cap-roclc ... .... . . .... .. . 
Shale, gray, with shells ("bat") . .... .. .... . ... . . .. . .. .. . .. ... . .. .. .. . 
Shale, black, "slaty" ("block slate") ... . . . ....... . .... .. . . .... .. ... . . 
COAL ........ . ... . .... . .. . ... . . .. .. .. .. .• . . .. . .. ...... . ..... ... . . 
Clay .. . . .. ..... . . . . . ... .. . .. .. .. .... .. . . .. .. . . .. .. .. .. .. .. .. ... . . 
COAL ...... . . . .. • ... . ... •• . .. . ..... .. .... . .. .. .. . ... . ... .. .. . . . . • 
C lay . . ....... . .. .. .. . ........ .. ... .. ... .. .. ... . ... .. ..... . .. .. .. . 
L imestone ... .. ........ .. .. .. .. .. . . .. . . .. . ...... . · . . ·· .· ··· · · · ···· 

Feet. Inches. 
7 
5 
1 
5 
5 

2 
. ... 2 to 6 

5 
2 

1 6 
. ... 6 to 36 

Richmond.-The city of Richmond has been well known £or many 
years for the large amount of coal it produces and sells in many parts 
of northern Missouri. As in the rest of Ray county, the Lexington 
is the only bed mined. Shipping mines are located on the Santa Fe 
and on a long spur known as the Belt Linc, or the Richmond and 
Henrietta railroad, which encircles the western and northern sides 
of the city. In addition there are a f ew small mines in the surround
ing country. F1jm southwest to northeast the shipping mines on the 
Belt Line are: (1) l\Iartin and Hubbell, mine No. 22, shaft 80 feet, 
steam hoist, electric power plant for three drag mining machines; 

.J (2) Wm. Pence, mine No. 15, shaft 80 feet, steam hoist; J(3) Krispin 
and ··ward, mine No. 21, shaft 84 feet, horse-whim hoist, and "(4) Ray 
County Coal Co., mine No. 23, shaft 55 feet, steam hoist. In the mines 
farthest west the cap-rock cuts down into the coal for short distances 
along the faces, the coal being quite regular and the roof smooth 
elsewhere. At the Ray County mine the cap-rock is abnormally thin 
in one part of the workings and the solid cover slight, causing falls 
and letting in considerable water. 

Beside the Santa Fe railroad, within a mile and a half west of 
Richmond, are the following from east to west : -'(1) Crawford and 
Wilson, mine No. 8, shaft 95 feet; J(2) Pickering, mine No. 9, shaft 
92 feet; J (3) Pickering, mine No. 11, shaft 95 feet, connected with 
No. 9 for escape and ventilation ;J( 4) Martin and Hubbell, mine No. 10, 
shaft 95 feet; "(5) Calnen and Blair, mine No. 18 (N. E. 1,4 N. E . 1/,1, 
Sec. 35), shaft 120 feet, and ei6) Richmond and Camden, mine No. 12 
(N. W. 14 N. E. 1,4 Sec. 35)., shaft ]20 feet. All these mines hoist by 
steam power, ship most of their product, and have inexpensive though 
adequate .equipments. 'l'hey have worked out considerable territory 
in the twenty yea.rs or more that most of them have been in operation. 

J The Mercantile Coal Co., mine No: 17, is north of the others, on a spur 
track (N. W. 14 S. E. 1,4 Sec. 25) . It hoists J88 feet by steam pow.er 
and uses part of its product in a clay plant operated at the mine. 

The coal in the district west of Richmond is, in general, quite 
regular, though cut by a few real faults, along which its level is 
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changed a few feet; the largest noted is one with a downthrow of 6 
feet to the west in mine No. 11. "Faulty" places, where the cap-rock 
partly or completely cuts out the top bench of coal and more rarely 
part of the lower bench, affect small portions of the working faces. 
In the west workings of mine No. ll 1and in most of Nos. 12 and 18 
these "faulty" 1areas are particularly abundant. The area of low coal 
evidently embraces the western end of the Richmond district and 
extends to and beyond Swanwick. 

Along the railroad south of Richmond the Richmond and Camden 
Coal Co. formerly operated a number of large mines that have ex
hausted their territories. In addition to the Fowler mine, mentioned 
previously, two shipping plants, the Richmond and Camden, mine 
No. 14 (N. E. 14 N. W. 14 Sec. 31), shaft 100 feet, and the Pence and 
Calnen, mine No. 6 (N. E . 14 N. E. 14 Sec. 12), shaft 100 feet, hoist by 
steam power. The coal here is of normal thickness .except in a very 
few places. Locally a few inches of shale intervene between it and 
the cap-rock. 

In addition to the large mines, 'a few without railroad facilities, 
north, east, and southeast of Richmond, hoist by horse-power and sell 
their product locally or haul it to the city. Those found in operation 
were: (l)J S. L. Washington (S. E. 14 N. W. 14 Sec. 30, T. 52 N., 
R. 27 W.), shaft 81 feet; (2)"Thomas Shea (N. E.14 N. E. 14 Sec. 20) , 
shaft 32 feet; (3/ P.erry Rice (S. E.14 S. W.14 Sec. 29), shaft 60 feet; 

~ (4) P. J. Keyes) operatJd by Ottman and Dickson (N. E. 14 N. W. 14 
Sec. 32), shaft 59 feet; ( 5) James Watson, operated by Rosewaren and 
Hawkins (S. E. 14 N. W. 14 Sec. 32), shaft 85 feet; (6) Jacobs, 
operated by Wilkinson and Winigan (S. E. 14 N. W. 14 Sec. 4, T. 51 N., 
R. 27 W.), shaft 65 feet; andJ(7) H. R. Buchanan (S. W. 14 S. W. 14 
Sec 5), shaft 26 feet. At all these mines areas of low coal or thin cover 
appear to be very small. The district southeast of Richmond is proba
bly the one to which operations on a large scale will be transferred 
when the territory now having railroad communication is exhausted. 

The Lexington bed of Richmond is very uniform at all the mines 
tributary to the city, except in the "faulty" areas mentioned. The 
general nature of the bed is described on page 233. The details 
of the bed, as determined from measurements taken in every mine, are 
as follows : 

LEXING'l'ON BED IN RICHMOND DJSTRICT. 

Limestone, dark, gray, somewhat soft, about ............. ... ......... . 
Limestone, light gray, hard, parts from n ext above when shot .. ... .. . . . 
Shale, "slaty", Oto 4 inches, commonly absent ....................... . 
COAL, Oto 7 inches ..................... . .. .. . .... ..... .. ........ . 
Olay. with coal streaks .... . ...... . .......... .... ..... . . . ....... • . . . 
COAL, 17 to 20 inches .......... . ...... .. .......... . ... ... ........ . 
Clay, upper 2 Inches dark, remainder light gray ... . . ..... ....... . .... . 
Limestone ........................ .... ........ . .. .. . ...... . ...... . 

Feet. Inches. 
3 

2! to 3! 

5 
2 

1 6 
o to 5 
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The strata above the coal arc fairly well shown in the record of 
the Mercantile Coal Company's shaft, the deepest in the district. The 
thickness of the limestones above the cap-rock varies considerably, 
even in adjacent mines. 

SHAFT OF l.VIERCANTILE COAL COMPANY, ONE-HALF MILE NORTHWEST 
OF RICHMOND. TOP ABOU'l' EIGHTEEN FEET BELOW 

DASE OE' KANSAS CITY LIMESTONE. 

Soil ..... . .. . .. . ....... . . ...... . ... . .. ... . . ... . . 
Pleasanton shale--

Sandstone, very hard ....................... . .. .. . 
Blue rock, very hard (limestone?) ....... .. . . ...... . 
Shale. red, soft .............. . . ... ....... . ...... . 
Shale, white, sandy, hard ............... . ........ . 
Shale, blue, sandy ...... .. ....... .... . .... .. ... . . 
Sandstone, Light, brown, very hard .... •. ..... . ..... 
Shale, white, calcareous, soft .. .. ............ . .. . . . 
Limestone, soft ............... . ... . .......... . .. . 
Sandstone, hard and soft .. ...... . ...... .• ...... • .. 
ltock, very hard (limestone?) .... • ..... .. . ..... . . • . 
Shale, red, soft . .............. . ... . . .. • ....... .. . 
Blue rock, soft ......... . . . . . ... ...... . . ...... .. . 

Henrietta formation- , 
Limestone, hard ........... :'i"." .. f' . . .. ... . .. . .... . 
Shale ........... . . ... .. . . ..................... . . 
Limestone (?) ............ .'. : ., .. . • ...... . .... . .. · 
Clay, soft ...... . ... . ......... .. . . ....... • ....... 
Shale, blue, calcareous, soft . . .. .. . ............... . 
Shale, ha.rd and soft .. . ............ •.. ... . . .. . . .. . 
Clay .. . ............. .... . . ...... . .. . ......... . . 
Limestone, very hard ..... . C ! . . . .. . ...... . .. .... . 
Sandstone, hard . . . ......... . ...... .. ...... .. ... . 
Lhnestone, hard ... . . ... ... . .. ...... . .... .. . • .. . . 
Clay top, shale below ... .. .. . .. • ...... . .. .. 
Limestone, hard . . . .......... . . . ..... • ...... . .. .. 

Cherokee shale--
CO AL (Lexington) .... ...... ..... . ... . ....... . .. . 
Clay ..... ...... . ...... . ..... . ....... .. .. ... ... . 
Limestone. very hard ............ ...... . ........ . 

Thickness. 
Feet. Inches. 

4 G 

3 
2 
4 

52 
11 

5 
10 
4 
7 

4 
6 

8 
15 
5 
5 
4 

17 
3 
5 
1 
1 
2 
5 

2 
2 
4 

8 

3 

10 
G 

6 

8 
6 

3 
G 

2 
8 

Depth. 
Feet. Inches. 

4 6 

7 6 
10 2 
14 2 
66 2 
77 2 
82 2 
92 2 
96 5 

103 5 
104 3 
108 9 
114 9 

123 3 
138 3 
143 3 
148 3 
152 3 
159 3 
172 3 
177 11 
179 5 
180 5 
182 8 
188 2 

190 4 
193 
197 

Accurate knowledge of the coal and other beds below the Lex
ington horizon is confined to the following excellent diamond-drill 
record, furnished by J obn Gibson, Sr. It contains no coal beds that 
could compete with the Lexington, though the Bevier bed is of worka
ble thickness: 

DEEP DRILLING NEAR OLD RICHMOND AND CAMD'F:N NO. 3 l\UNE, TWO 
MILES SOUTH OF RICHMOND (CENTER WES1' UNE 

S. E. t SEC. G, T . 51 N., R. 27 v\'.) . 

Thickness. 
Feet. Inches. 

Soil and clay ... ..... . .. .............. . ......... . 40 
Henrietta formation-

Limestone .................. ... .. . ... . ...... . . . . 2 G 
Shale, blue and blacl, . ................. . 3 
Limestone, gray . .. .. ....... .. .. ....... . ... . . . .. . 5 

Cherokee shale--
COAL (Lexington), mined ................... .. .. . 2 
Clay, dark ....................... . ... .. .. . ..... . 1 10 
Limestone, with clay balls ...... . .. ... ... . . . ..... . 5 9 

Depth. 
Feet. Incites. 

40 

42 6 
45 6 
50 6 

52 6 
54 4 
GO 1 
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DEEP DRILLING NEAR OLD RWHMOND AND CAMDEN N O. 3 .MINE, TWO 
MILES SOUTH OF RICIH.!O)<D (CENTER WEST LINE 

S. E. i SEC. 6, T. 51 N ., R 27 W.) - Continued. 

Thickness. Depth. 
Cherokee shale--Continued. Feet. Inches. Feet. Inches. 

Shale, light. . . . . . . . . ... . ....... . .. . .. . ...... . 16 76 l 
Limestone, gray, hard ........................... . 1 3 77 4 
Shale, bla.{!k (horizon of Summit coal ) ........ .. . .. . 2 79 4 
Shale, calcareous ....... . ... .. .. .. .. . .. .. . . .. . .. . 2 81 4 
Shale, light ................ ... . ... .. . . ......... . 5 6 86 10 
Limestone ................ .... . ... . . . ... .. ... . . . 2 88 10 
Shale, greenish, sandy . . ....... .... . ........ . .. . . . 22 8 111 6 
Limestone, hard .......... . . .... ..... . . ... .. .. .. . 10 112 4 
COAL (Mulky) .............. . 4 112 8 
Shale. light. . . . . . . . . . . . . . . . . . . . . .. .. .. . . . 15 127 8 
Sandstone, containing hard balls .. ............. . 4 . 2 131 10 
Shale, sandy ...... . ...... .. .... ..... . . . . 34 165 10 
COAL (Bevier). . . . . . . . . . . . . . . . . . . .. . ...... . 1 6 167 4 
Clay .................... . .. ... .. . . .... ... .. ... . 1 6 ]68 10 
Limestone, mixed with clay .. .. .. . ... . . 4 172 10 
COAL (Tebo?) .................. . . 4 173 2 
Clay, upper half soft, lower hard ..... . 7 2 ]80 4 
Shale, sandy ....................... . .. .. . 4 184 4 
Shale, variegated, with clay in lower part .. .. ... .. . . 32 216 4 
Shale, black, "slaty" ..... . ... . ... . . ... .. . . 6 216 10 
Shale, and clay, brown and blue ... ........ . 30 246 10 
Shale, black ............................. . . ..... . 1 3 248 1 
Clay ......... . ............. . .. ......... . . . ... . . 5 9 253 10 
Sandstone, containing hard balls . . .. ... . .. ........ . 5 258 10 
Shale, black. . . . . . . . . . . . . . . . .... .. .. . 1 6 260 4 
Sandstone ...... . ......... ....... . ........ . .... . 10 270 4 
Sandstone and shale. . . . . . . . . . . ... .... ....... . 9 6 279 10 
Shale, black .............. . ... . ... . ... . 9 288 10 
Shale and sandstone, alternating . . ... . . . .. .. .. . . .. . 10 6 299 4 
COAL, poor . .............. . . . . . .. . .. .. . 4 299 8 
Shale, in part sandy ...... ................ ... . ... . 8 307 8 
Sha.lo and sandstone ............. . ... ..... . ... . . . 6 313 8 
Shale, dark ............... ....... . ... . ...... . . . . 12 325 8 
Sandstone and shale, dark in upper half .. 22 347 8 
Sandstone ............... ...... . ..... . . .. .. .. . . . 2 349 8 
Shale. dark, "slaty" at base.... . .... .. . . ...... . . . 8 6 358 2 
COAL .................... .. .. ... . ... .. . . 6 358 8 
Clay....................... . . . . . . . . . . .. .. .. . 1 359 8 
Sandstone and shalo ........ ............. .... .• .. 15 374 8 
"Boulder" .... ....... ..... ............... . ..... . 5 375 l 
Sandstone and shale ..... . 8 383 1 
Sandstone ............ .................. . .... . . . 7 6 390 7 
Clay and "boulders" ..... . . ... . ........... . ... .. . 7 397 7 
Shale, black. ..... . ........ . . 7 404 7 

Mississippian series (lower limit of coal)-
Limestone, identified by J. A. Gallaher ............ . 5 409 7 

Swanwicl.:.-Because of the ''faulty'' nature of the Lexington 
coal, the only bed known to underlie the district, mining at Swanwick 
has not been entirely successful. 'l'he Maple Hill Coal Co. operates a 
steam-power shaft beside the railroad one-half mile south of Swan
wi.ck. The Lexington bed lies at a depth of 90 feet, 206 feet below 
the limestone at the base of the l\Iissouri group, which is exposed in 
the neighboring hills. The upper bench, in most of the workings, is 
eut down by sags in the cap-rock to a thickness of only 2 or 3 inches, 
and in places half or more of the lower bench is also lacking. About 
one-fourth of the working face, however, shows the foll thickness of 
the bed, as follows: 
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FULL THICKNESS OF LEXINGTON BED AT SW ANWIOK. 

Limestone ............... .... . . . .. ....... • ...... . .... . ... . .... 
COAL ....... . ... . ... ......•. . .. . .•. ............. • . .... . .. ..... .. . 
Clay . . .... . ............................. ... ..... .. ...... . ...... . 
COAL ... . .. . ........ . .... . .... . .. . ... . ... . ...... . . . .. . . ...... ... . 
Clay ........ . . . . . ..... .. ... .. ....... .... . ...... . .. ...... .. . . .... . 
Limestone .................. . ............ . ........... . .. .. .... ... . 

Feet. 
3 to 5 

6 to 8 

Inches. 

6 
2 
7 

6 to 12 

jJforton.-Two miles northwest of Morton, the Lexington coal lies 
at about the level of Crooked river and has been mined at a number 
of places for local trade. The only mines in operation in the autumn 
of 1910 were: (1) A. Hughes, operated by Frank Killion (N. E. 14 
S. W. ~ Sec. 11, T. 52 N., R. 27 W.), shaft 31 feet, horse-whim hoist, 
and (2) J . McMillian, operated by Jesse 1':[cDaniel (N. W. 14 S. E . 14 
Sec. 11), drift. Here, too, the coal bed is "faulty," the upper bench 
being cut out in places by rolls in the roof. Where the bed is of full 
thickness the section is as follows : 

LEXlNGTON BED AT HUGH~$ ~-fl)<E, FIVE J:VlILES NORTHEAST 
OF RICHMOND. 

Limestone, light gray ..... . .............. . .... . .......... . ........ . . 
Shale, light d rab. . . . . . . . . . . . . . . . . . . . . .... ......... . . ... . .... . ... . 
Limestone, light gral' . . . . . .. ....................... . . .... ........ . . . 
Shale, black, "slaty," 2 to 24 inches, average .. ... . . ....... . ........... . 
Shale, gray, with shells ("gray bat") .. . ... . ...... .. . . .. . ............. . 
COAL ... . . . ...... ... ........... ... .. .. . .. .. ..•. .. ..... ..... . . . .... 
Clay, 0 to 3 inches, average.. . . . . . . . . . .... . . ............ . .. .. .... . 
COAL ....................... . . . ..... ... ............ . . ..... .. ..... . 
Clay . . ....... . . . .. .. . . .. . .... .... ... .... ... .. ....... • ....... . 
Limestone ... .. ............ . ................. . ....... . .... .. ... · · · · 

Feet. Inches. 
4 
4 2 
4 6 

6 
. ... o to 5 

6 
2 

1 4 
2 

Lakeview.- Two miles of the bluffs at Lakeview are fairly pitted 
with drift openings a few feet above the level of the flood plain. Coal 
is hauled to Hardin and Norborne and supplied to farmers from all 
of the eastern border of Ray county and the western border of Carroll 
county. Although many working places arc hundreds of feet from the 
bluffs, cars· are commonly pushed out by hand. The cap-rock is 
seldom shot down and the entries are, therefore, very low. Drifts in 
the bluffs from east to west are: (1) J. Bryant, John '\Voodruff operator 
(N. W. l/J, S. W. ~ Sec. 13, T. 52 N., R. 26 W.); (2) J. Bryant, Carl 
King operator; (3) John Sprowl, James Edgar opera.tor; (4) John 
Sprowl, F . Bucklinger operator; (5) '\V. L. Clark; (6) F . Huston; 
(7) J . J. Kallenberger; (8) R. A. King, James Doran operator; and 
(9) lVI. J. Loeven (S. E. 14 S. W. 1;.1 Sec. 15). J. C. Clark has a slope 
a short distance back from the bluffs in a small valley (N. W. 14 S. ,r.,r. 
1ii, Sec. 14), and J. J. McCorkendale a 60-foot shaft with horse-whim 
hoist a short distance northeast (S. E. ~ N. W. 1,4 Sec. 14). 

The Lexington, the bed mined, is much like that at Richmond 
where the entire bed is present, but the district is very "faulty." 
Although the cap-rock makes an exceedingly strong roof, its lower 
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surface is uneven and cuts down into the coal. The upper bench of 
coal is absent in much of the territory, and part or even all of the 
lower bench is lacking in some of it. Where the full bed is found its 
average is : 

l<'ULL THICKNESS OF LEXINGTON BED NEAR LAKEVIEW. 

Feet. Inches. 
Limestone, gray, compact ....... . ... . ............... . . . ..... . .. ..... . 4 
Limestone, thin-bedded, with thick partings of shale ............. . .. . .. . 10 6 
Limestone, light gray above. bluish-gray beiow, heavy-bedded .... . .. .. . . 3 6 
Shale, black, "slaty," Oto 12 inches ........ . .... . · ....... . ....... • ... . . 6 
COAL ..................... .. ..... .. .. ...... . ... . ... .. ...... . .... . . 5 
Clay .................... . .... . .. .. .. .. ..... . ... . ... . . .. . .. . 2 
COAL. ... . ............ . .. . ... . .. . . . . ... . 1 6 
Clay, 24 to 40 tncb.es ......... . ... ....... .. ...... . ...... .... ... . . ... . 2 6 
Limestoue... . . ...... . .......... . ... . ...... . . . ...... . . · · · · · · 

ST. CHARLES COUNTY:~ 

Aside from deposits of alluvium and drift the surface strata of 
nearly the whole of St. Charles county belong to the :Mississippian 
series and are, therefore, barren of coal. West and southwest of St. 
Charles, however, an outlier of Pennsylvanian coal covers about JO 
square miles. Coal has been worked for local use at several points 
near the city, the thickness of the bed varying from 13 to 30 inches. 
No mining has been in progress here for many years. 

Feet. Inches. 

28 Shale, dark near bottom. 

28 to 30 Coal. 

6 Clay. 

Fro. 78. Coal bed at St. Charles. 

ST. CLAIR COUNTY. t 
A V E R A GE ANNUAL l'RODUC'l'IO N, 1001-1010 .. . . . ....... 3,470 T ONS. 

St. Clair, although situated on the border of the Ozark region, at 
one time enjoyed a reputation as a coal shipping county. At present 
its entire output, with possibly a few exceptions, is taken from small 
country mines and is consumed within its own borders. 'I'he eastern 
outcrop of the Pennsylvanian stretches across the county from the 
northeast to the southwest corner, but some large outliers are found 

*Winslow, Arthur, Preliminary report on coal: Geo!. Survey of Missour i, 1891, p . 166. 
The topography is shown on the St. Charles quadrangle of the U . S. Geo!. Survey. 

tThe coal is briefly described by Arthur Winslow (Prolim. rept. on coal: Mo. Goo!. 
Survey, 1891, pp. 156-159). Tho topography Is shown on the Butler, Clinton, Stockton, 
and Nevada sheots of the U. S. Geo!. Survey. 
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south of Osage river. A northwesterly dip causes the easternmost 
Pennsylvanian to outcrop only on the tops of the hills and ridges. In 
the vicinity of Appleton City Coal l\feasures extend to a depth of 
nearly 300 feet. Except in the latter region, the Pcnnsyl vanian con
sists almost entirely of sandstone, or locally of sandy shale, and is 
probably in greater part underlain by coal. At Monegaw Springs and 
other places the sandstone forms prominent cliffs. 

'l'he coal mined apparently comes from but two seams, the Tebo, 
found only near Appleton City, and a bed which lies 100 feet or more 
lower stratigraphically and which has many of the characters of the 
Jordan coal of Henry county and may be the equivalent of that bed. 
It is rather surprising that the strata should exhibit any regularity 
so near the old shore line, but certain horizons can be easily recognized 
at widely separated localities. The lower coal bed is generally over
lain by a few feet of shale, ·which in turn is overlain with sandstone, 
but the latter is locally replaced by sandy, argillaceous, or sandy 
calcareous shale resembling limestone. As would be expected with a 
roof of this sort, the thickness of the coal is variable, ranging .from 
less than two to nearly four feet. In some places a good thickness of 
clay underlies the coal, but in others sandy shale or hard sandstone 
comes to within a few inches of the coal, and in a few places the coal 
rests directly upon sandstone. 

On a basis of 1,800 tons of coal per acre-foot, the total original 
tonnage of deposits 14 inches or more in thickness is estimated to be 
as follows: 

Tons. 
Tebo coal, average 20 inches under 14 square miles. . . . . . . . . . . . . . . . . . . . 26,880,000 
Lower coal, average 30 inches under 200 sq..iare miles .. . . .. ........ . . .... 576,000,000 

For the county ........ . . . . . . . .. ... . . ... . ... . ......... .. ........ . 602,880,000 

S01,.1lh of Wesl or Sou th of 

Chloe Lowry City: Monegaw Sprgs. Johnson City 

Sandstone . 
Sr.a1e 6 ft 

Coal impvre 3" 
coa1 10» 
Shate 1" 

Coa1 1f" 
Sha 1e, caro. aN 

Goal 1.:( 

$ho1e 3• 
Coa·1 ,o· 
Shale 3'' 
Coa19" 

Shale, c.arb. 

Shale z" 

Coa1 17" 

Clay i· 

Goa1 19"' 

Shaie. C3:ft>. 

Fig. 79. Lower coat beds in St. Clair County. 

DE1'AILED MENTION. 

S0o.1thwest of 

Tiffin 

Sanos tone 

Bones· 
Shale 1" 

Sandst.one 

Ohloe.-Surface coal has been found at several places near Chloe. 
A short distance to the north coal was once stripped, but the locality 
has apparently been abandoned. Opposite the stor e at Chloe (lot 4 

• 
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of the N. W. 14 Sec. 6, 'l'. 39 N., R. 25 ,V.) is the local drift of R. S. 
Phillips. At about the level of the railroad are 21 to 36 inches of coal, 
overlain by massive red sandstone which is 25 feet thick in the vicinity, 
and underlain by a hard sandy clay. The coal is of good quality but 
contains thin scales of gypsum and pyrite. The sandstone roof cuts 
into the coal in places. The coal does not shoot down easily, nor can 
the underclay be readily taken up. About two miles northwest of 
Chloe (lot 7 of the N. '\V. 1h, Sec. 2, 'l'. 39 N., R. 26 W. ), at the old strip
pit of the Dickey Clay Manufacturing Company, the following section 
was measured: 

1. Sandstone. reddish-brown. . . . . . . . .. . .. .. . .... . .. .. • . 
2. Shale, light gray. . . . . .. . . ... . . . 
3 . COAL, dirty. . . . . . . . . . . . .... . ... .. . .. ... . . 
4. COAL, hard, with fine streaks of pyrite. . ..... . ... .. . . .. ... ... . 
5. Shale............ . . . . .. .... . ... . . 
6. COAL . . .. . ......... . .. .. ... . .. .. ... . .. .. . .. . 
7. Clay. very carbonaceous, hard ... . ..... . .. . ..... . 

Thickness. 
Feet. Inches. 

10+ 
6 

3 
10 

1 
11 

3 

In places near the county line the Mississippian limestone projects 
upward through the coal horizon and outcrops high in the hills. 

Lowry City.-'l'he Pennsylvanian near Lowry City consists chiefly 
of red sandstone, most of which lies above the horizon of the coal 
mined and is confined to the ridges. It is hardly to be expected that 
coal will be found under the sandstone over the whole region, as it 
is certain to be cut out locally by the sandstone. Again, the Mississip
pian limestone lies but 25 feet below the coal, and projects up through 
it in places where the original coal swamp once surrounded an ancient 
island of that material. In many places, where the sandstone rests 
directly on the coal, it forms a good roof. Where shale intervenes 
between the coal and sandstone, mining conditions are not so good. 
The coal contains shale in :fine streaks or thin partings. About one 
mile southeast, on the land of L. L. Griggs (S. W . 1/1 S. E. 14 Sec. 30, 
T. 39 N., R. 25 W.), J.C. Collins operates a shaft 25 feet deep to 18 inches 
o.E coal free from partings. Red massive sandstone forms a good roof 
with smooth undersurface. A number of old workings, now abandoned, 
are situated in this vicinity; others lie a little over two miles south of 
town near the drift of G. W. DeLozier (S. W. 14 N. E. 14 Sec. 2, T. 38 
N., R. 26 W .). 'l'he following section shows the nature of roof and 
coal at the latter place : 

l. Shale, light, sandy, with impressions of ferns ..... . .. .. ... . .... •. . 
2. Shale, with coal streaks. . . . . . . . . . . . . . . ..... ... .... . . .• .. 
3. COAL, hard. good .. .... . 
4. Shale, dark ............... .. . .. .... . . ... .... ..... ... . . ... ... . . 
5. COAL . .. . ... . 
6. 
7. 
8. 
9. 

10. 

Shale, carbonaceous. . . . . . . . . . . . . . . . . ...... . . .... . .... . . 
COAL, somewhat clirty . .. .. . . . .... . ...... .... ... ... .. . 
Sha.le, carbonaceo11S ...... . ... . .... .• ..... ..• ..... ... ..... .... . 
Interval. . ... ... .. ... ... . .. • ...... . ..... ... .. . .. . . ..... 
Limestone (;l,(isslssippian) .... . . . .... . ....... . ... . . . . .. . . . . . . .• 

Thickness. 
Feet. Inches. 

9+ 

1 
25 

6 
13 
3 

10 
3 
0 
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Osceola.-All outcrops in the immediate vicinity of Osceola ar.e 
of Mississippian rocks, but a few miles west the Pennsylvaniau appears 
in the southern extension of the Lowry City coal field. Mining con
ditions are much the same as near Lowry. About three miles north
west is the drift of G. W. Humphreys (S. E. 114 S. E. 14 Sec. 11, T. 
38 N., R. 26 W.) in which the coal is rather full of s11ale, but is other
wise much the same as that in the DeLozier mine. The Samuel Lewis 
drift is about four miles north of west of Osceola (N. W. %, N. W. 14 
Sec. 14), and the T. L. Greathouse (old Hoover) drifts are a little 
farther west on the land of T. 111:. Johnson (N. W. l,4, S. E. 1,4 Sec. 15) . 
At the latter place the following section was measured: 

Thickness. 
Feet. Inches. 

1. Shale, ligli t . very s andy .. .. .. .. .. . ... .. .. . .. ... .. .. .. .. ...... . . . 4 10 
2. Shale, Ct\rbonaccous. . . . .. . . . .... ... ..... .. . 
3. COAL, ra~her dirty . . . . . . .. ........ . ..... . ....... .. ...•. .. . . .. . 
4. Shale ......... . .... . .. . .. .. . .. . . .. .. .. .. . .. ... · .. ·, .. · · · · · · · · · 
5. COAL............ . ... . . . . .. .. ...... . 
6. Clay, darlr, hard. . . . . . . . . . . . . . . . . . . . ..... ... .. . . .... . 

Feet. Inches. 
6 Sandstone, friable, 

bedded. 
thinly 

8 Shale, dark, hard, "slaty," 
good roof. 

14 Coal. 
1 Shale parting. 

15 Coal. 

4+ Shale, hard. 

FIG. 80. Coal bed on Johnson land northwest of Osceola. 

1 
!) 

1 
15 

The upper bench of the coal thickens in places to 14 inches. 
The coal is undermined and wedged down and sold to the local trade 
or is hauled into Osceola and Lowry City. 'l'wo miles east of Osceola 
coal has been mined in a small outliet· of Pennsylvanian from a shaft 
about 15 feet deep. This deposit is shown in figure 81. 

Feet. Inches. 
6+ 

23 

Shale, da rk, "slaty," hard 
near bottom. 

Coal, thin pyrite seam 
near bottom. 

Clay, shaly, soft, drab. 

Frc. 81. Coal bed east of Osceola. 

jJ.fonegaw Spr-ings.-Thc coal supply of l\fonegaw Springs is 
derived from a locality about four miles due west. The bed averages 
about three feet and the coal is of fairly good quality, though with 
some pyrite. At the shaft of Robert Moore on land of J . R.-Morris 
(N. W. 14 S. E. % Sec. 28, T. 38 N., R. 27 W.) the following section 
is reported : 
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SHAFT 01? ROBERT MOORE, WEST OF MONEGAW SPRINGS. 

Soil, weathered shale ancl sandstone ... .. .. .. .... . ..... . 
Shale, hard, calcareous and arenaceous. . . . . . .. , ..... . 
Shale, ·"slaty" ....... . ... .. .. . ... ... . . . ... .. ..... ... . 
Shale, white or gray, soft a t base ....... .. . . ... .. ..... . 
COAL ............. .. ...... . ... . . . . .. . ... . 

• 

Thickness. 
Feet. Inches. 

19 
17 

4 
7 

2 8 

Depth. 
Feet. Inches. 

19 
;{6 
40 
40 7 
43 3 

The bed is worked on the room and pillar plan, and the coal is 
hoisted by a horse-whim. Two hundred yards northwest is the .A. J. 
Foster shaft (S. E. l4. N. W. 14. Sec. 28), in which a similar bed is 
reported. In the southwest g_uarter of the same section Robert .Allison 
from time to time operates a stripping and drift. .At the entrance of 
the drift the following section was measured : 

Sb.ale, dark, ch;,ycy, with thin streaks of coal . .... . . .. .... . . ... .. . .. . . • . 
COAL, some pyrite , but fairly good ................ . ....... . ....... • .. 
C1ay........... . ..... . ... . ..... .. . .......... . .. . .............. . 

Thickness. 
Feet. Inches. 

2 4 
3 3 
2+ .... 

The bed in the above section is known as a '' 40-inch coal,'' but is 
said to average about three feet. .A track leads to a small tipple at 
the roadside from ·which the product is hauled to nearby farms and 
, illages. 'rwo to three miles northwest of this group of mines are 
those of U. G. Barnett (N. E. Y-1 Sec. 19, T. 38 N., R. 27 W.), where 
the coal is reported three feet thick, and Wm . .Allison (middle N. l/z 
Sec. 20), where it is said to be two feet thick and of excellent quality. 

Johnson City.-For many years an area extending from about 
two miles east and south from Johnson City has been intermittently 
mined. The coal is apparently the same as that near Lowry City and 
west of Monegaw Springs, having the same characteristic roof and 
partings. One-half mile south of the village the mine of I. D. and J. E. 
Riggs on the land of Simon Shoop (S. W. l14, N. W. :t;;. Sec. 32, T. 39 N., 
R. 27 W.), reports the following record for the shaft, combined with 
a detailed measurement of the coal : 

SECTION OF SHOOP SHAFT, ONE-HALF .YllLE SOUTH OF JOHNSON CITY. 

I. Soil. ......... • ..... .. ...... . ...... . ....... , .. . 
2. Sandstone ..... . ... . ........................... . 
3. Shale, drab .......................... .... .. .. .. . 
4. Shale, soft. taken down in entries to hard top above, 

10 to 70 inches, average . . . ................ . 
5. Shale, blue clay "draw slate," many fern impressions 

and pyrite concretions . ... . ................. . 
6. C{)AL, thin scales of pyrite on cleavage faces .. . . . . 
7. Shale, black, with streaks of coal. .......... . ... . . . 
8. COAL ........................................ . 
9. Clay, softer than parting No. 7 .... .. ............ . 

10. Limestone, concretionary, pyritiferous, O to 10 
inches, but generally absent ............. . 

11. COAL .. . . ................. . . . ........ . ..... . . . 
12. Shale, "rash," black, with thin layers of sltiny coal. . 
13. Sandstone, in sump ..... . . . ............ . .. .. .. . . . 

'l'hickness. 
Feet. Inches. 

7 
5 

25 

1 

1 

3 

3 

5 
7 
2 
4 
2 

3 
6 

Depth. 
Feet. Incites. 

7 
12 
37 

38 3 

38 8 
40 3 
40 5 
40 9 
40 11 

42 2 
42 8 
45 8 



384 Tilli COAL DEPOS1'1'S o.~' ~nssouru. 

In some places beds Nos. 6-11 measured :four feet, owing to the 
thickness of the partings. The coal is mined on the room and pillar 
plan, being shot one bench at a time. The mine is equipped with two 
cages, hoisted by a. horse-whim, and the product is sold locally or 
hauled to Appleton City. In the vicinity of the mine are several old 
strippings. 

The mines of Ed. Short are located about 2% miles south of John
son City (N. E. 11-1. N. v..,r. Vi. Sec. 8, T. 38 N., R. 27 "\V.) . At the new 
shaft the following was measured : 

SHORT SHAFT, T"\YO AND O~E-IIALF l\HLES SOUTH OF JOII~SON CITY. 

l. Sandstone, red and orange at top, grading below into 
white, with blacl< streal<S parall el to bedding 
planes. micaceous .. . .. .. ..... . .. .. ... . . .. ... . 

2. Shale, drab, full of plants, 2 to 6 inches, where measured 
3. COAL, has it little pyl"itc in thin settles on cleavage 

faces. . . . . . . . . . . . . . . . . . . . . . . · .. . ·. · · · · · · · 
4. Clay, soft, 1 to 2 inches. . . . . . . . .. . ...... .. .... . 
5. COAL ........ .. . . ............ . .. . ... . ... .. ... . . 
6. Sha!P., "rash," black, U1in layers of coal. . .. .. . ..... . 
7. Interval to Mississippian, reported about ...... . .... . 

Thickness. 
Feet. Inches. 

34 
2 

1 5 
2 

l 7 
6 

50 

Depth. 
Feet. Inches. 

34 
34 2 

35 9 
35 11 
37 6 
38 

In a nearby drift the bed measured 41 inches and it is said to be 
uniform as to thickness and partings in all the workings in the 
vicinity. The coal, which is of good quality except £or a few pyrite 
concretions, is mined on the longwall plan. The mine is equipped with 
two cages, hoisted by horse-power. The coal is sold locally or is hauled 
to Appleton City and Rockville. In a ravine north of the mine a 
prospect drift shows the following section : 

l. Sandstone, not in place . 
2. Clay, darlc ..... . 
3. Sandstone, shaly . .. .. . . 
4. COAL ......... 
5. Shttlc, hard. red "pa,int rock" ... . .. .. . . .. ... . .. . .... . . .. .. . ... . 
6. COAL, 8 feet above that mined in sllaf~ ....... . . 

'1'hickness. 
Inches. 

9 
4 
2 

30 
14 

About two miles northeast of Johnson City, in an abandoned 
st.ripping known as the "Sunny Slope bank" (S. E. % N. W. % Sec. 
28, T. 39 N., R. 27 W.), the overlying shale is washed down over the 
coal, which, however, is reported to be as follows : 

Feet. Inches 
Shale, ""blue slate". . . . . . .... • ... 17- 20 
COAL.... ... ....... . ...... .. ... . . .. .... . . ... ..• ..... 1 6 
Clay, black ... . ... . .. .. .. . .. .. .. . .. ... . . .... .. ...... . ...... . ..... . 1 to 2 
COA'f,. . . . . . . . . . . . . . . . . . . . . . . . . .. . .... . .. • . ... . . l 6 
Shale, black, "rash" . . . .. . . ... . . .. . ... . ... . ............ . 

It is apparently the same coal as that found south of Johnson 
City. 

Appleton City.- The Tebo coal lies near the surface and has been 
stripped in many places both east and west of Appleton City, whe1-e 
it presents the same characters as in Henry county to the north and 



APPLETON CITY. 385 

Bates county to the west. The product is sold in Appleton City. In 
places a layer of concretionary black limestone wedges in between the 
r.oal and the overlying "slate" and somewhat reduces the thickness 
of the bed. In one place this layer was found 27 inches thick. The 
coal contains some "sulphur" in concretions that may be removed. At 
the stripping on the land of John Benson, one mile southwest of town 

Feet. 

1 

3 

Inches. 
Limestone. darl<, 

compact. 

Clay, shaly, yellow 
and drab. 

20 Shale, black, "slaty." 

18 to 20 Coal. 

1h Shale, hard. 
4 Coal. 

Shale, gray, hard. 

Fie. 82. The Tebo coal bed 
at Appleton City. 

(X W. % S. W. 14 Sec. 4, T. 39 N., R. 28 W.), the following section 
·was measured: 

Feet. 
Clay and soil .................... . .. . . .. .• ..... .. . . ..... . ................. 
Limestono. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . 1 i to 2 
Shale, light at top, black at base.......... . ...... .. ... . . .• ... . ... • ........ , 2t 
Shale, black, "slaty". . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . 2 to 3 
COAL ('.I'obo).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

At the stripping of James Cook, two miles due east, the coal is 
22% inches thick. Two miles southeast, in the stripping of 1\L Ander
son (S. E. % N. E. 14 Sec. 8, T. 39 N., R. 28 W.), it is 24 inches thick, 
and a short distance south of this on the same branch (N. E. 14 S. E . 
% Sec. 8), in the stripping of Lee Talbott, it is 21 inches thick. 

A drilling 2Yz miles southeast of town (Yz mile southeast of the 
Cook stripping) is reported to have found three feet of coal at a depth 
of 70 feet. Within the city limits a diamond drilling furnished the 
following r ecord of the Pennsylvanian strata penetrated: 

DIAMOND DRILLING AT APPLETON CITY. 

Thickness. Dopth. 
Feet. Inches. Feet. Inches. 

Clay, light gray, yeilow, and blue .. . ................ .. . 12 12 
Clay, blue, compact, and hard blue shale with pyrites . .. . 5 17 
Shale, blue, hard ................ ... ................ . 3 20 
COAL (reported as lignite) ............. ... ....... . .. . l 21 
Clay ........................... ... ..... . ....... . .. . 2 23 
Shale ......................... . ....... • ...... . . .... 2 26 
Limestone and gray shale .... . ... . ................... . 3 10 28 10 
Shale, gray .......................... . ....... . ..... . 7 2 36 
Limestone and blue and black shale ..... . ...... . ...... . 22 58 
Shale, blue and gray, sandy at base .... . ....... . ...... . 17 75 

G--25 
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DIAMOND DRILLING AT APPLETON CITY- Continued. 
Thickness. Depth. 

Feet. 1 nches. Feet. 1 nches. 
Shale, light-buff, and shaly sandstone .. . . ... ..... . .... . 9 84 
Shale, light gray, sandy ......... . ...... .. ..... .. .... . 16 100 
Sandst-0ne, gray and red . . .............. . .. . ... .. .... . 14 114 
Shale, blue-gray, hard .. ............... . .. . ........ .. . 34 6 · 148 6 
COAL . .. ..... . .. . . ..... . ....... . ............ . ..... . 1 4 149 10 
Clay, sandstone, and gray shale ............ . ... ... ... . 10 2 160 
Sandstone, gray, and b laok marly shale .... ...... ...... . 5 165 
Shale, sandy, blue-black ....................... • ...... 9 6 174 6 
COAL . . ...................... . ...... . .. . .... • ... ... 6 175 
Shale, black, and sandstone . ....•..... ................ 22 197 
Shale, blue . .... . ............................. ..... . . 30 227 
COAL ................ ... ...... .. .. . ............... . 10 227 10 
Clay, blue sandy shale, soft white sandstone, and coarse, 

gray, calcareous sandstone .................. . ... . . 15 2 243 
Sandstone, white, soft .................. . ............ . 21 264 
Shale, blue limestone, and hard, white sandstone ....... . 21 285 
Sandstone, and black shalo .......................... . 10 295 
Limestone (Mississippian, lower limit of coal) .. ........ . 

Winslow suggests that the coal at 149 feet is probably the same as 
that mined south of Johnson City. 

Vista.-Formerly some shipping mines were located on the north 
edge of Vista, but they appear to have exhausted the coal and have 
been abandoned. The depth to the coal is reported to have been 8 
to 60 feet, the greater depths being due to rather steep dips and not 
to differences in surface levels. At the deep.est places the water was 
so abundant as to prohibit mining. The coal ranged from three to 
·four feet in thickness, and drilling shovi'ed it to extend south of 
town, but no development work has been done. "\V"inslow measured 
the section shown in figure 83. 

Feet. Inches. 
6-8 

24 

4 

10 

Sandstone, brown, thinly· 
bedded. 

Coal, pyritiferous. 

Shale, black, with coal. 
Coal, pyri ti ferous. 

Shale, hard, drab, sandy. 

Fro. 83. Coal bed at Vista. 

Oye1·.-The coal mined at Lebeck and Balm in Cedar county ex
tends at least a short distance into St. Clair county. It h::is been found 
four to five miles southwest of Oyer (Secs. 3, 9, 10, T. 36 N., R. 27 W.), 
where it was formerly stripped. Its thickness varies from 18 to 20 
i_nches, and it has the same characters as in Cedar c~runty. In the same 
vicinity (S. E . 14 Sec. 3) four feet of coal is reported to have been 
found at 'a depth of 45 feet, but this has not been ,,erHi.ed by ·shafting. 

Tiffin,.- At Zenor 's mill, near Tiffin, coal three or four feet thick 
is reported to have been found. Matthew Bros. operate a:' di;ift on th~ 
land of David Zenor, about 21h miles southwest (N. W. !4 S,. w'. ~ 
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Sec. 23, T. 37 N., R. 28 W.), in which the coal is 41 inches thick, with 
a roof of thin-bedded sandstone and a floor of hard sandstone sepa
rated from the coal by only one inch of clay. The coal is rather im
pure, being full of shale and pyrite, especially at the bottom. It is 
mined on the longwall plan and sold locally. 

S01,thwest Corner of County.-The coal found at Eldorado Springs 
extends over the county line into St. Clair, and was formerly mined 
by David Eberhardt on Hudson Bros.' land (N. E. 1/,J, N. W. ~ Sec. 10, 
1'. 36 N., R. 28 W.). 1'hc coal, which covers a small area on top of a 
mound measured 23 inches in some strippings. It is overlain with 
about 10 feet of firm shale, above which is massive sandstone; it lies 
only about 30 feet above the base of the Coal Measures. 

ST. LOUIS COUNTY.* 

In early days the coal of St. Louis county exerted a marked 
effect on the development of St. Louis city and the surrounding 
country. l\Iining was actively pursued until most of the more cheaply 
mined supply was exhausted. At present practically ihe only output 
is as a side product of the large clay mines of the Cheltenham and 
other districts. Early mines were most abundant a few miles south
west of St. Louis, where a bed two to six feet in thickness was utilized. 
Coal has also been mined about 10 miles north of the city and at 
Charbonniere. 

The Coal i\feasures area of St. Louis county is a large outlier 
surrounded on all sides by older formations. It is to be considered 
part of the Illinois rather than of the Missouri coal field, being sur
rounded on the north, west, and south by older formations and sepa
'rated from the coal-bearing rocks of Illinois only by the valley of the 
Mississippi. 'l'he thickness of the Pennsylvanian is small and the 
distribution and arrangement of its material is very irregular. 

The following much generalized section by Fenneman t is fairly 
typical for the region : 

PENXSYLVANIAN SERIES IN THE CHELTENIIA)f DISTRICT. 

1. Weathered limestone ("tumble rock"") ........ ... . ... . .. . ...... ......... . 
2. Pipe clay. etc., maximum . . . . . . .. •. ..... . ....... . ... .. .. ........ 
3. COAL (local) .......... . ..................................... .... .. .. . 
4. Limestone or '"very hard blue rock" ......... , . .. . ... • ... . .. .• ........... 
5. Red and blue clays, "keel," pipe clay, etc ...... .. .............. . ...... , .. 

Feet. 
()-4 

15 
0-4 

3-15 
13-36 

*Tho geology or the county was first described by B. F. Shumard (Mo. Geol. Survey, 
1855, pt. 2, pp. 169-184) and ln more detail by N. M. Fenneman (Geology and Mineral 
resources of the St. Louis quadrangle: Bull. 438, U. S. Geoi. Survey, 1911, 73 pp., map). 
The coal is mentioned by Arthur Winslow (prellm. rept. on coal , ,Mo. Gcol. Survey, 1891, 
pp. 165-166); the clays and shales of the Pennsylvanian by H. A. Wheeler (:Mo. Geo!. Sur
vey, vol. XI, 1896), and the lime and cement materials by H. A. Buchler (Bureau of Geology 
and Mines, vol. VI, 2nd sor., 1907, pp. 198-206). Tho topography of the coal-bearing area 
is shown on the St. Louis special map of the U. S. Geological Survey. 

tOp. Cit. p. 25. 



388 THE OOAL DEPOSITS OF .MISSOURI. 

PENNSYLVANIAN SERIES IN THE CHELTENHAM DISTRICT-Continued. 

6. COAL (very local). . . . . . . . . . . . . . . . . . . . . . . . .................... . 
7. "Roor· of fire clay, <lark shaly sandstone, or arenaceous shale with some plant 

remains............... .. .. . . . . .................... . 
8. "Clod," an Impure clay liable to fall in mining (local) . .....•. . ....... . ... 
9. Coal streak (very loca,) .............................................. . . 

10. Fire clay, Cheltenham bed ...................... .. .. .. .. .. ...... . .. . 
11. Light-colored sandstone with pyritic crystals ...... .................... .. . 
12. Limestone containing red chert (Mississippian) .......................... . 

Feet. 
0-lt 

1-7 
0- i 
0- i 

2!- 12 

'I'he following detailed local record is furnished by the shaft at 
the Krummel & Buchner mine, Columbia Avenue and Woods Street, 
St. Louis: 

Tlllckness. Depth. 
Feet. Inches. Feet. Inches. 

1. Soil. Joess, etc. . . . . . . . .. .. . .. . . 38 38 
2. Limestone ..... . . .. . .. .. .. ..................... . . 4 42 
3. COAL ...... ....... .. . . ... .......... . ... .. .. .. . . 2 6 44 6 
4. Very hard blue rock .......... . ....... . ...... . . 8 52 6 
5. Olay. not refractory ........ . ............... ..... . 1() 62 6 
6. Blue s hale and "keel" .. . . .... . ................... . 15 77 6 
7. Dark shaly sandstone forming roof of mine .... . .. .• . 2 6 80 
8. Fire clay, Cheltenham becl ............ .. ...... . .. . 7 87 

Shumard noted five feet of coal on River des Peres, west of St. 
Louis. It lay about 80 feet above the base of the Coal Measures and 
two feet below the base of a six-foot bed of limestone. Fenneman de
scribes a g.eneral section for the territory northwest of St. Louis, near 
Pattonville, in which there is 18 inches of coal about 16 feet above the 
base of the Coal Measures and 60 feet below a limestone 10 to 18 feet 
thick, the rest of the section being sandstone and shale. The coal
bearing area extends two or three miles north of Charbonniere, on the 
Missouri river, where the following section was taken by Shumard: 

SECTION AT OHARBONNIERE. 
Feet. 

1. Slope, covered by soil and trees. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 60 
2. Rough, light-gray, compact limestone, In masses emoecldecl in clay. . . . . . . . . . 6 
3. Light-colored, impure fire clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
4. Hard. compact, light bluish-gray, hydraulic limestone, in uneven masses.... 2 
5. Yellow argillaceous shale, with oehreous stains .... . .... .. ........... . ... ~. 8 
6. Purple, sandy shale, with fine micaccous particles disseminated . . . . . . . . . . . . . 13 
7. Bluish arg!Uaceous shale..................................... ...... . .. . 46 
8. Dark greenish and reddish fossiliferous shale ... . ... , . . . . . . . . . . . . . . . . . . . . . . 6 
9. Dark sandy shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . 8 

10. Seams of coal , reported to be. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 t 

'I'he coal at the bottom of the section is near the water level of 
the Missouri. Limestones older than the Pennsylvanian outcrop across 
the north side of the county, but coal has been found in the Missis
sippi nearly east of Charbonniere. On Vfatkins creek (southeast cor
ner of T. 47 N., R. 7 E.) Shumard measured 18 inches of coal lying 
only a few feet above the base of the Coal :Measures, with clay both 
above and below it. 

The irr.egularity in the character of deposition makes it very dif
ficult to estimate the amount of coal concealed beneath the surface. 
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Outcrops are scarce and information must be derived largely from well 
and drill records. It is not probable, however, that many important 
deposits remain undiscovered in so well settled an ar ea. On the 
assumption that there is an average thickness of 18 inches of coal 
in three-fourths of the 165 sq. miles occupied by Coal Measures, the 
total original tonnage of the county was 212,544,000 tons. 

SALINE COUNTY.* 

AVER AGE ANNUAL PRODUCTION, 1001-1010 ... . ......... . :-iM TONS. 

Coal mining in Saline county has been largely confined to small 
neighborhood mines, operated at intervals during the colder months. 
The greater part of the county is covered with a thin veneer of Penn
sylvanian, which is obscured in the northern part by a thin mantle 
of drift and loess that makes the delineation or geologic boundaries 
uncertain. 

GE N ERAL SECTION, PENNS YLVANIAN OF SALINE COUNTY. 

Henrietta formation-
Llmestone, gray. t hick to thin-bedded . . . 

Ohorokoo shale-
Shale, gray to black, horizon of Lexington coal . . .. . . .. .. . . . . . ....... . . 
Limestone, gray to dark, heav Y-bedded. . . . . . . . .. .. .. . ... . 
Shale, gray to dra.b . . . . . . . . . . . . . . . . . .. . ... .. .. . ... . . ... .. . . 
Limestone, gray to dark drab, breaks in rhomboidal blocks .. .... .. .. . 
Sbale. black, "sla.t-y". . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ..... .. . 
Limestone, black, pyritiferous, lenticular. ... . .......•. . . . ... 
COAL (Sumn:ti t ) ...... . .. . .... .. .. .. .. ... . ... . .. . . ... . 
Olay, wbito, shaly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •.. .. .. .. 
Limestone, butr, no<luiar .. .. . .. .. . .. . . .. .. . .. .. . . .. . .. .. . ... . ..••. .... . 
Shale.. ...... . .... . . . . . . . . . . . . . . . . . . . . ... . .. .. .. . 
Limestone. bluish. weat hering to yellow or brown . . . .. 
Shale, yellow a t top, black and "slaty" below and with large spherical or oval 

concretions. . . . . . . . . .. . . ...... .. .. . . .. .. ... . .... .. .. . . 
COAL (Mul ky). . . . . . . . . . . . . . . . . . . . . . .. . ... . .. . .. .. .. . . 
Olay, grading to shale below . . . . . . . . . . . .. . . .. .. ... . .. . . 
Sandstone. micaceous . . . . . . . . . . . . . . . .. .. .. . . . .. .. . .. . . .. .• .. . . 
Shale. drab to black. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .. .. .. .. . .. . . 
Limestone, black, bituminous, pyr ltiferous . . .. .. . .. . . .. . . .. . ... . 
COAL (Bevier) . . . . . . . . . . . . . . . . . . . .. .. ............. . . . ..... . 
Olay.. . .. . ... . . . . . . . . . . . . . . . . . . .. .. .. . . 
l,lmestone, nodular a t t op . . . . . . . . . . . . . . . . . . . . . .. . .. .... . 
Shale, black ancl " s laty" a.bove with, in places . blue cJ:iy below .. . . ... .•.. .. 
COAL (Tebo) .. . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . .. . .. . .. .. .. .. .... . 

Feet. 

10 

6 
3 to 4 

20 to 30 
1 to 2 

2 
0 to H 
o to 

6 
1 to 2 
1 to 6 
1 to 4 

2 to 6 
1 to 2 
5 to 15 

t 

30 to 40 
3 to 6 
o to 1 
1 to It 
! to 1 
1 to 2 
5 to 10 
1 to 2 

The thickness of Pennsylvanian below the Tebo is variable. A.bout 
3 miles south of Blackburn (N. W. 1,4 N. W. lj4 Sec. 8, T. 49 N., R. 
23 W.), the Mississippian, the lower limit of coal, was reached at a 
depth of 212 feet, at Mount Leonard at 165 feet, 3 miles .southwest of 
1'1.arshall 'at 112 feet, in Marshall at 75 to 100 feet. 

*The geology ls described by n. F. M eek (Mo. Geo!. Survey, Rept. for 1855-71, pp. 157-
188). The coa.J is mentioned by Arthur ·winslow (Prelim. rept. on coal: Mo. Geo!. Survey, 
1891, pp. 124-126). The topography Is shown on the Marshall, Glasgow, and Sedalia sheets 
of the U. S. Geo!. Survey. 
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. . Aside from the more or less persistent coal beds which appear in 
the general section and are found chiefly in the \.vestern half of the 
county, numerous basins and pockets of coal, of small areal extent, lie 
near and beyond the main body of the Coal Measures. Coal of excep
tional thickness has been found in some of them. 

The total original tonnage estimated on a basis of J ,800 tons per 
acre-foot and including only beds and parts of beds over 14 inches 
thick, is as follows: 

TOTAL ORIGINAL 'tON' NAGE OF SALINE COUNTY. 

Mutky. average . . . . . . . 16 inches . . . . .. .. 56 square miles ... ... • .. 
Bevier, . 14 . .. .. . . 72 .... • . . .. 
Tebo, .. 18 . .. 72 ... .. . .. . 
Slater and vicinity, average . .. .. 18 9 ... . • . .. . 
Mhmti " . . .. . 18 G 
Basins and pocket s, abou t .. . .. .. . 

Tons. 
85,016 ,000 
96,768.000 

124,416,000 
15 , 552,000 
10,368 , 000 
5,000,000 

337,120,000 

DETAILED MENTION. 

Arrow Rock and Napton..-Coal in this part of the county is con
tained in basins and pockets of small extent and is of both the bitumi 
nous and cannel types. The principal pockets are those on Flat creek 
and near Napton, but at the present time no mining is being done at 
either of these places. In a pocket formerly mined at Napton the 
coal was 22 feet thick. In spite of the great thickness of many of 
these pockets, they are rarely of sufficient size to be of more than 
local importance. 

' 
' 

- - -
- --

FrG. 84. Sketch of c oal de posit formerly m ined at Napton. (Winslow.) 

Sweet Spri?-1,gs.- Several small shafts and drifts have been opened 
1 to 11h miles southwest of Sweet Springs, but the only mine now in 
operation is the drift of W. D. McFarland on the land of J. L. Eckhoff, 
near the Pettis county line. At this mine the coal lies 50 feet or less 
above the base of the Coal Measures. It is mined by the longwall 
method and is sold principally in Sweet Springs. The following 
section was measured at the face: 

Feet. 
Shale, black, with much irOQ, a fo,iriy f'lrm roof...... .. .. .. ... . . . . . . . . . . . . . 1 + 
Shale, black. semi-block, comes down w ith coal..... . .. . . . . . . . . . i 
COAL, hard, clean except bot tom 2 inches, which con~a.in st reaks of pyrite... . .. 2 

Elsewhere in the district the coal varies from 20 to 36 inches and 
contains considerable pyrite ("sulphur"). At the old Marmaduk@
sbaft, near the Eckhoff drift, fires in the gob gave much trouble. 

• 
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Four miles west of Sweet Springs coal 28 inches thick has been 
mined, the upper 12 inches being of very poor quality. 

Blaokbu1·n..-Three to six miles southeast of Blackburn ·a number 
of small local mines operate on the Mulky bed. Those operating at 
present are (1) R. P. Tuck on the land of Mrs. Larue (S. E. 1,4 N. W. 
% Sec. 8, T. 49 N., R. 23 W.), shaft, 10 feet deep to 14 inches of coal; 
(2) 0. Maupin on the land of Henry Tegtmeyer (N. W. 1,4 N. W. % 
Sec. 8, T. 49 N., R. 23 W.), shaft, 16 feet deep to 12 inches of coal; 
and (3) J. Loftus on the land of Peter Durnil (N. E. % N. E . 1,4 Sec. 
16, T. 49 N., R. 23 W.), slope to 18 inches of coal. The bed varies from 
12 to 20 inches in thickness and the coal is fairly clean and free from 
"sulphur". I t is overlain by 21/z to 6 feet of black "slaty" shale and 
has a limestone cap-rock. In places '' nigger heads'' in the roof shale give 
trouble. 

Between Elmwood and Herndon one or two small mines are 
occasionally worked in the winter for local trade. 

About 3 miles northeast of Blackburn (S. E. 14 S. E. 1,4 Sec. 5, 
T .. 50 N., R. 23 W.), 12 inches of coal, probably the 1'.folky, was found 
in a w.ell at a depth of 30 feet. It is reputed to be overlain by black 
"slaty" shale and to have a limestone cap-rock. The ridge on the east 
side of Blackburn is capped by the limestone over the Lexington coal, 
the coal itself being very thin or absent. 

Mount Leonard.- Coal was formerly shafted and stripped about a 
mile southwest of l\fount Leonard (S. E. 1,4 Sec. 15, T. 50 N., R. 23 W.); 
but nothing could be learned of its thickness. From one-half to 1 
mile east, coal has also been mined. One mile east (S. E. 14 N. W. % 
Sec. 18, T. 50 N., R. 22 W.) is the shaft of Otto Lindstrom on the land 
of Dolph Ransburger, where the following section was measured: 

Clay, soil, and weathered shale (timbered) ... . ...... . ................. . 
Limestone, thln-bedded .................... • ....... . ....... . ........• 
Shale, soft, black ......................... •• ..... .• ....... • ......... 
Shale, soft, gray, rather poor roof . . ... . ...... . ....... . ........ . ...... . 
COAL (Tebo) .......................... : . ......... . ....... . ....... . 
Olay, in sump. : ............................................ . ...... . 

Thickness. 
Feet. Inches. 
14 

1 
4 ' . 

. 5 
1 10 · 
4 

The coal is mined on the room and· pillar method, hoisted by steam, 
and sold locally. On the hill to the west are two abandoned shafts, 
in one of which this coal lay at a depth of 55 feet, 14 feet below 1 
foot of coal at the Bevier horizon. 

Shackle/ ord.-A short distance south of Shackleford (N. E. 11,i, 
N. W. % Sec. 23, T. 50 N., R: 22 W.) G. Hutchinson has a stripping 
in the Bevier coal, which is here 18 inches thick and is overlain by 
more than 5 feet of shale. . 

About 1 mile west (S. E. 14 S. E . 1,4 Sec. 15, 'f. 50 N., R. 22 W.) 
is the drift of J. T. Jones on land of W. F. Vawter. The following 
section was measured here : 
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Sandstone (quarried) ..... . . . ........ • .............. •• ....... • ..... 
Shale, gray .. ............ . ..... . ............ . ....... . ....... .• . . . 
Shale, black, soft . . ................ . ...... . .. •.. ..... • ....... .. ... 
Limestone, black, impure, !lard when fresh . . ..... • ....... • .. . ... .. . .. 
COAL (Bevier) ................ . ............... . ...... ..• ...... .. . 
Clay, black ........... .. ..... . . . ... . .. .•. .. . .. .•.. .... .. ...... . .. 
Limestone, nodular .............. . ............................... . 

Thickness. 
Feet. Inches. 

3+ .... 
3 

6 to 12 
1 2 

6 

At other places on the same land this coal is reported to reach 
a thickness of 16 inches. It is claimed that another bed, slightly 
thicker and probably the Tebo, lies 12 feet below it. In the vicinity the 
Mulky coal was formerly mined but the workings are now abandoned. 
The Mulky has been mined at a number of places 3 to 6 miles south
west of Shackleford, viz., ( 1) I. L. 1'hornton on the land of John 
Mitchell (N. E. 14 S. W. 14 Sec. 27, T. 50 N., R. 22· W.), stripping, 
coal 20-24 inches; (2) W. R. Combes on the Hunter place (S. W. 14 
S. E. 14 Sec. 27, T. 50 N., R. 22 W.), stripping, 18 inches; (3) B. 
Weston (N. W. corner Sec. 34, T. 50 N., R. 22 W.), stripping, 18 
inches; and (4) R. lVI. Tuck (N. \'ff. 1t4 N. E. 1t4 Sec. 8, T. 49 N., R. 
22 W.), shaft about 20 feet deep, 18 inches. In many other places 
in this vicinity and on Ferris creek th.e same bed is stripped for local 
use. 

Marshall.-No coal is known to occur at iviarshall, but about 3 
miles southwest (N. W. corner Sec. 33, T. 50 N., R. 21 W.) 15 inches 
is reported in a drilling at a depth of 100 feet, 12 feet above the base 
of the Coal Measures. 

Slater.- In a drill hole at Slater only a thin and pyritiferous bed 
of coal was struck, at a depth of about 120 feet. Three to five miles 
southeast of Slater, however, in the valley of Fish creek and its 
tributaries, is the most productive district in the county. The coal 
mined is 18 to 21 inches thick and of rather inferior quality, producing 
considerable clinker because of numerous lenticles of pyrite (" sul
phur"). Thirty feet or more of reddish-brown sandstone overlies it 
and makes a good roof. All the mines are small and most of them 
are short-lived. The room and pillar method is used and the coal is 
under-cut and wedged down. The following list of drifts and short 
slopes found in operation will give some idea of the known distribu
tion of this bed: 
(1) Richard Richardson on land of Mrs. P . 1\IL Thompson (S. W. 14 
S. E. % Sec. 18, T. 51 N., R. 19 W.); (2) Arthur Colt, one-fourth mile 
northeast of last; (3) J. W. Fizer (S. W. 14 N. W. ~ Sec. 20, T. 51 N., 
R. 19 W.); (4) Phelan Fizer (N. W. l;4 S. E. 114 Sec. 20, T. 51 N., R. 
19 W.); and (5) J. W. Murphy (S .. W. ~ S. E. % Sec. 17, T. 51 N., 
R. 19 W.). 
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Feet. Inches. Shale, clayey, drab. 
11 replaced by sand

stone in places. 

18 to 20 Coal. 

FIG. 85. Coal bed near Slater. 

About 4 miles west of this locality, near the middle of T. 51 N., 
R. 20 W., on Thrailkill branch, coal 14 to 18 inches thick was formerly 
mined. At this place it was overlain by shale, but sandstone was found 
in a well one-half mile north. Meck was inclined to correlate this 
sandstone with that below the Mulky coal in the ·western part of the 
county, and if he is right the bed mined is the Bevier. This belief is 
strengthened by the following section about 2% miles west of Slater 
(Sec. 4, T. 51 N., R. 20 W.): 

Slope ............................... . ....... • ....... •.... ... ... ...... . . 
Sandstone, thickness unknown but showing ..................... . ......... . 
OOAL (Bevier), said to be ................ . .......... • ....... • ........... 
Clay . . ... .. .. ..... ................... . ....... .. ...... . ....... . 
Limestone, hard , compact, gray. . . . . . . . . . .......... • ........... .... 
Olay, yellow and bluish ........... .... .. .. ....... ... ..... . ... . .......... . 
COAL (Tebo) . . .... .. .................. . .... .. . . .. . . . . .. . 

Thickness. 
Feet. 

50-60 
4 

1i 
2 
1 (?) 

12 
Ii 

Gilliam.-Meek reports what appeared to him to be an isolated 
basin of coal, 26 inches thick, about 1 mile northeast of Gilliam (Sec. 
28, T. 52 N., R. 19 W.). Only the upper part of the bed could be seen 
and it was overlain by 13 inches of dark sandy shale. 

Miam.i.-South of :Miami several small mines have been worked 
intermittently. One mile southeast the 60-foot shaft of J. M. Hisle 
(S. W. 1,4 S. E . 1,4 Sec. 4, T. 52 N., R. 21 W.) shows coal about 3 feet 
thick in what appears to have been a basin deposit that dipped toward 
th.e center and thinned on the edges. A mile east of this, on the land of 
Mark '\Vhitaker (N. E. J,4 N. E. % Sec. 10, 'I'. 52 N., R.. 21 W.), is an 
abandoned drift in 16 to 21 inches of coal, overlain by black impure 
pyritiferous limestone of variable thickness. Another bed four or 
five feet below the one mined is reported to be 30 inches thick but of 
poor quality. Coal is also reported in Secs. 9 and 13 of this township 
and on Edmonson creek, about 6 miles southeast of Miami. 

Grand Pass.-The following is the record of a churn drill hole 
sunk on the hillside, about 23 feet above the :Missouri flood plain: 

DRILLING ONE MILE WEST OF GRAND PASS. 

Surface clay .. . ............... . ..... . . ...... . . ...... . 
Shale. blue ..... . . .. . .... ....... . . .................. . 
Shale, black, "slaty," rotten ... ....... . ...... . ....... . 
Shale ............................ . . . . ...... .. ...... . 
Shale, and rotten "slate" .... .... .................... . 

Thickness. 
Feet. Inches. 

17 
9 
1 
9 2 
1 9 

Depth. 
Feet. Inches. 

)7 
26 
27 
36 2 
37 11 
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DRILLING ONE MILE WEST OF GRAND PASS-Continued. 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

COAL (Bevier) ...... . . . .......................... . 6 38 5 
Limestone...... . ....... . ...... .. ...... . . .. .. . 2 6 40 11 
Shale ................................ .•... . ..•... . .. 1 41 11 
Limest-One, hard, white ... ......................... . . . 3 9 45 8 
Shale.. .. ..... . ................. . . .. .. .. . . . 3 3 48 11 
Shale. black, "slaty" ........ . ... . ..... ..... ......... . 7 49 6 
COAL (Tebo) ..... .... ...... . ..... . ... . ...... . ..... . 1 5 50 11 
Limestone ................. . ....................... . 9 51 8 
Shale, wl1lte. blue, red a.nd yellow ....... .. ...... . ..... . 82 5 134 1 
Shale, white, sandy ......... .. ...... . .. . .. . . .. ...... . 6 140 1 
Sandstone ... ............................. . .. . . . . .. . 2 6 142 7 
Shale, dark ............. , ....... . ...... .... ........ . 9 151 7 

SCHUYLER COUNTY.* 
, I 1 j ~; ;' 

AVERAGE A NNUAL PRODUC'l'ION, 1901-1910 .......... t,,'700 TONS, 

Coal is mined in two districts in Schuyler county, one, by far the 
largest, in the northwest corner, and the other west of Queen City, 
uear Jimtown. Most of the mines are small, there being only one from 
which the product is shipped. 

'l'he eastern half of the county is deeply buried beneath glacial 
drift which conceals or replaces all or most of the coal beds originally 
deposited there. No outcrops hav.e ever been found east of the "Grand 
Divide," which is marked approximately by the line of the Wabash 
railroad. At Greentop a drilling 300 feet deep is reported to have 
penetrated only drift, but another one-fourth mile southwest found 
six inches of coal at 206 feet. Drilling at Queen City was can:ied to 
295 feet, at which depth a very hard rock was encountered, above 
which was 25 feet of white sand, either Cherokee or' drift. These 
clrillings, if accurate, indicate the absence of coal to depths below the 
level of the nearest outcropping beds near the Chariton. Several 
drillings have been made at Lancaster. One at the courthouse is 
reported to have penetrated 210 feet of clay, boulders, and a few feet 
of sandstone, below which was 30 feet of white sand. Another just 
north of the depot struck coal of undetermined thickness at a depth 
of 325 feet. 

In spite of the heavy drift cover there are places in eastern 
Schuyler where workable coal has been spared by preglacial erosion. 
One such locality has been discovered in the northeastern portion of 
the region, for coal has been mined in Davis county, Iowa, only one
fourth mile north of the state line and 7112 miles northeast of Lancaster 
(S. E. 1A Sec. 14, T. 67 N., R. 14 W.). The shaft, which is in the 
valley of Fabius creek, penetrated the following: 

*The geology is described by C. J. Norwood (Rept. for 1873-1874: Mo. Geo!. Survey, 
pp. 292-302) . The topography. except a sttip about six miles wide on th<> north edge of 
the county, is shown on the E<lina and Queen City sheets of the U. S. Geo!. Survey. 
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RECORD OF LUNSFORD COAL SIIAFT. 

Drift .. . .. .. .. . . ............. . 
Sandstone, bard . .. ......... ..... . . . .. .. ... . .. ... ... . 
Shale, black and "slaty" at base .. . .. .. .. .. .. . ...... .. . 
"Rock" .. . . .. ... .. . .. .. ... . .. . ... • .... .. . . . . ..... . .. 
Shalo, black, "slaty," hard ........ . . ....... ... ....... . 
COAL ... . . ... ........... .. .. .. . .. ... .............. . 
Clay . . ... . ... .. .. ......... ....... ... ... . ...... .. .. . 
Sandstone, hard at top, soft below .......... • . .. . .. ... . 
Shale, black and "slaty" at base. . . . . ...... . . ... . .. . 
"Rock," hard ........................ .. .. .. ... .. .. . . 
Shale, black. "slaty," bard, not a good roof.. . ... • ... . 
COAL, with 4 to 6 inches clay ....................... . 

Tbicln1ess. 
Feet. Inches. 

109 
1 5 

17 
8 

4 
1 6 
1 
7 

17 
9 

2 6 
3 2 

Depth. 
Feet. Inches. 

199 
200 5 
217 5 
218 1 
222 1 
223 7 
224 7 
231 7 
248 7 
249 4 
251 10 
255 

'rhe same coal is r.eported to have been found Yz mile south of 
the Missouri line. At other places east of the "Grand Divide" much 
excitement has been cat1sed at times by the finding of large detached 
pieces of coal in the drift. Such occurrences have occasionally led 
to the useless expenditure of money for development purposes. 

The general section of the rocks exposed near the Chariton river 
is the same as Nos. 5 to 25, inclusive, of the Putnam county section 
(p. 330) . Three coal beds are known, and undiscovered deposits may 
lie below them ~n places. . 

The highest coal, the Lexington bed, is 44 inches thick. The roof 
is composed of black, "slaty" shale, clay, and limestone, except where 
the .drift comes aown to the coal, and clay or sand forms the roof. 
"Slips," are present, but do not seriously interfere with mi:r;1ing. The 
Lexington coal is clean and free from "sulphur" and is a general 
favorite with the people of the county. It is apparently confined to 
an area of five square miles -in the northwest corner of the county. 
F.arther down the Chariton it rises and is replaced by drift. 

About 100 feet below tJ1e Lexington are two closely associated 
beds, thought to be the two be~ches of the Bevier coal separated by a 
parting varying from two inches to more than f?ur feet. They are 
known to outcrop at only one locality in the county, near Jimtown, 
west of Queen City, where the upper bench is r eported 28 to 32 
ipches thick, ·and the lower. J,2 inches. In most places the Bevier lies 
too lo'vv to outcrop, and no dr,illing has been done to determine its 
presence. As it is a persist.ent bed ,in Adair county, it is probable that 
it underlies considerable territory in this region. 

No evidence regarding the _pre~ence or absence of coal beds lower 
than the Bevier is in existence. At Memphis, in Scotland county, the 
lower beds contain very litt le. c.oal, In Adair county at least one per
!::istent bed, the Tebo, lies ,below the Bevier. Near Sedan, in Appanoose 
county, Iowa, drilling has shown considerable coal in the Cherokee. t 
Between the Lexingtoµ ~oal and the top of the Mississippian limestone, 

tHin9s, Henry, Coal deposits of Iowa,, Iowa Geol. Survey, Vol. XIX, 1909, p. 266. 
1ror a summary see report on Putnam county· in ·this voiwne. 
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the lower limit of coal, there are probably 350 to 400 feet of Coal 
Measures. 

Any estimate of the total coal reserve of the county in beds of 14 
inches or more must necessarily be extremely conjectural. The follow
ing is based on the best available evidence : 

TOTAL ORIGINAL ·roNNAGE 01!' SCHUYLER COUNTY. 

Lexington bed, 44 inches under 5 square miles ..... . ... .. .. . .......... . 
Bevier bed, 20 " " 60 " " .... .. ........ • .. 
Other beds, 30 " 70 .... .•. ...... • ...... ... .. 

Tons. 
21,120,000 

115. 200,000 
201,600,000 

337,920,000 

DETAILED :MENTION. 

Qiieen City.-.At a locality about seven miles west of Queen City, 
near the mouth of Elm creek, mining has been carried on intermit
tently for a number of years .for local trade. The principal mine at 
present is that of Ira Golston (N. E. l)J, N. W. l)J, Sec. 23, T. 65 N., 
R. 16 W.). The following record is reported by Mr. Golston from 
memory: 

GOLSTON SHAFT. WEST OF QUEEN CITY. 

Drift clay, gravel, etc. . .. .. . .. . .. .. .. .. ... . .. . 
Sandstone and sandy shale, steel-blue, ha.rd, containing 

films of coal ...... . .. .. ....... . ... . .. ... . .. .. . 
Sha.le. black, "slaty." 8 inches to .. . .. . . . . .. .... . . .. .. . 
COAL, maximum 2t feet . ..... .. .. .. . . .. . . 
Sandst-0ne, blue, ha.rd . .............................. . 

Thickness. 
F cet. Inches. 

20 

40 
10 

2 4 
4 

Depth. 
Feet. Inches. 

20 

60 
60 10 
63 2 
67 2 

The coal mined corresponds in thickness, as well as in other char
acteristics, to the upper bench of the Bevier coal as exposed on Shoal 
creek in Putnam county, and is probably identical with it. It is mined 
on the room and pillar plan, hoisted by horse-power, and sold locally 
or hauled to near-by towns. · 

In an abandoned shaft a few rods distant the same coal is said 
to have been found separated from a 12-inch bed below by 30 inches 
of sandstone, which in a short entry driven southwest changed to 
only two inches of clay. Where the parting is thin, the bed closely 
resembles the Bevier of the Novinger field. Several attempts to find 
coal on neighboring lands are said to have £ailed, though what is 
probably the same bed has been mined at other places in the vicinity. 
It may be that the coal was locally removed by the erosion that took 
place in Pennsylvanian time, and that its position is indicated by a 
conglomerate of rounded pebbles in a firm calcareous matrix outcrop
ping near the top of the Golston shaft. 

Glenwood.-In and near the bluffs of the Chariton river, north
west of Glenwood and southwest of Coatesville, a group of drifts in 
the Lexington coal bed supply a large local trade. One of these, 
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known as the Snake Den, has been in operation intermittently for 
nearly 50 years. Mines found open in 1910 were: (1) Snake Den, 
S. W . 14 S. E. ~ Sec. 34, T. 67 N., R. 16 W . ; (2) Black Diamond, and 
(3) J . Watson, S. E. ~ S. W . 14 Sec. 34; (4) W. Horton, N. E. ~ 
S. W. ~ Sec. 34; (5) P. E . Gordy, S. W. 14 N. E. ~ Sec. 34. The coal 
is excellent for domestic purposes, "sulphur" and· other impurities being 
comparatively rare, though white gypsum and calcite scale appear 
on the joint planes. The cap-rock and "slaty" shale make a firm 
l'Oof, except where they are w.eakened by fractures. Vertical clay 
seams, two feet and less in thickness, traverse the coal in places and 
more rarely extend up into the cap-rock. The drift lies close to the 
cap-rock. The average thickness of the entire coal bed is 44 inches, 
the variations in the district being as follows : 

LEXINGTON BED SOUTHWEST OF' COATESVILLE. 

Sha.le, with nodules of limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 
Limestone, heavy-bedded, ca.p-rock. . . . . . . . . . . . . . . . . . ... .. .... ..... . . 
Clay.. . ..... . . . ..... . ....... . . . .......... . 
Sha.le, black, "sla.ty" ................ ..... .... . . .. . ... . . . ... .. . .... .. .. . .. . 
Clay, containing powdered coal... . . . . . . . . . . . . . . . . . . .. . . ..... . . . .. .... . 

COAL... . .. .. ... . ... . .......... . . . . . 
C lay........... ....... . . . .. ... .. . . .. . .. . . .... ..... .. . 
COAL.... . ........ . ... . . . . . . ...... . ...... . . . . . .. .. ... .. . ... . 
Clay..... . . .... . . . ... . .. . . .. .... . 
COAL ....... .. ...... . .. .. . .. . . . .. .. .. .. ..... ... . . .. ... . . . ... . 

Clay........ . ......... . . .. .. .. .. . .. . .. .... . .... . 
Limestone, impure, bottom-rock, more than .. .. . . . . . ...... . 

Inches. Limeston e, dark 
In places.) 

(thicker 

18 Clay ("clod.") 

gl Shale, b lacl(, "slaty." 

22 Coal. 

3 Clay parting. 

15 Coal. 
1 Shale, hard. 
4 Coal. 

17 Clay. 

Limestone. 

FIG. 86. 'l'he Lexington coal bed 
northwest of Glenwood. 

Inches. 
50 
30 

6-36 
7-14 
0- 3 

19--26 
!- 4 

12-16 
l 

0- 3 
14- 18 

24 

At the mines the Lexington lies only a few feet above the bottom 
lands, but it rises to the southwest, and near the center of Sec. 3, 
T. 66 N., R. 16 W . rocks 50 feet or more below it lie at the level of 
the flood plain. 'l'his rise accounts for the absence of the Lexington 
coal along the river south of the district described, for where it lies 
much above the river it has been removed by pregla0ial erosion and 
its place taken by drift. 

Coal Gity.-'l'he only shipping mine in the county is near the 
point where the Chariton river enters Missouri. 'l'his is lVIanufac-
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turers Coal and Coke Co. No. 10, recently sold to the Coal City Coal Co. 
Jt is served by a short spur from the Iowa and St. Louis railroad. The 
mine has a slope entrance situated in Missouri, but the working faces 
are in Iowa. Vi'hen the region was visited · the mine had been idle 
for several months and could not be entered. The Lexington; the bed 
mined, lies at the level of the river and is the same as that in north
eastern Putnam county.t It averages only a few inches less than in 
the drifts farther south and mining conditions are much better, thera 
being fewer and smaller vertical clay seams and fractures in 'the coal 
and roof. 'l'he Lexington is said to have been traced by drilling as -far 
east as Guinn Station (Zola P. 0 .). Farther east it is reported t!> b·e 
::.ibsent, having been cut out by erosion, probably, and replaced with 
drift. 

SCOTLAND COUNTY.* 

Scotland county, the second from the east 111 the north. tier. of 
Missouri counties, is so heavily drift-covered that it offers l\ttle 
attraction to geologists and has been the scene of very little field work. 
The drift varies from 50 to 400 feet in thickness, the maximum being 
reported from a well in the northeast corner of the county. Although 
Gutcrops are very few, it is known that beneath the drift in all but 
the southern townships lie Coal Measures of Cherokee age, chiefly 
shale and sandstones, which aggregate 150 feet or less in thickness 
and are easily distinguished from the thick limestones of the under
lying Mississippian series. 

It is highly probable that coal beds of importance will in time 
be found in the Coal Measures of this region. So far no thick coal 
has been discovered, for little drilling has been done except near 
Memphis. It would not be financi'tilly safe to sink a shaft without 
previously drilling at least one hole on every forty-acre tract it was 
purposed to work, as the variablo ;thiclmess of the drift, the uneven 
upper surface of the :Mississippian, and the absence of known "blanket 
veins" of coal all make it impossible to judge any large amount of 
territory by one or two drillings. The most encouraging feature of 
the situation is that the rocks of Scotland county are stratigraphically 
the same as those which carry the thick coals so .extensively, ,-~ined 
in Monroe, Mahaska, Polk, and other counties in Iowa. t . 

Chunks and masses of coal, some yielding- as much as t•';O ·wag<?n
loads · of fuel, are common in the · drift in the west~i·n -part of the 
.county, and their discovery has often ,led tp gr.eat .excitement: amgn,g 
people not familiar with their significancer ·These , masses were- evi-

.. isee report on Putnam county. p. 333. . . . . . , 
*The topography of the southern part of the county ls shown on the Edtna quadrangle 

of the U.. S. Geo!. Survey. , 
tHinds, Henry, Coal deposits of Iowa: Iowa. Geo!. Survey, vol. XIX, 1009. 
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dently torn from their native ledges some distance either north or 
west of their present location. Coal 24 inches thick is reported found 
by drilling in Sec. 15, T. 65 N., R. 11 W., three miles southeast of 
Memphis, and some coal is reported from several borings in Sec. 18, 
T. 66 N., R. 11 W. A number of cores have been drilled in the neigh
borhood of Memphis, but have failed to show coal beds more than 
a few inches thick : 

NORTH EDGE OF ME11PHIS. 

Altitude of surfa.ce about 780 feet above sea. 
Tblckness. Deptb. 

Feet. Feet. 
Drift ............. . ..... . .. . ............... ..... ... .. .. . 158 158 
Shale, gray, sandy ........ ..•...............•..... . .•.. ..... ... . 8 166 
Sandstone ................................................ .. .. . n 167! 
Rock, hard, ferruginous ........ . ... . ... . 2 169! 
Sha.le, gray ............................................... . ... . 9 178t 
Shale, dark blue. . . . . ....... . .... .. ....... ........ ...... . 7 185! 
Shale, black, carbonaceous, with coal streaks (alt. 595 ft.) ..... . .. .. . 3 188t 
Sha.le. gray .............................................. ... .. . 6 194! 
Shale, blue, sandy .... .......... . .. ...... ... .... ............... . 7! 202 
Shale, gray .. . ............................ . ................... . 7 209 
Shale, dark ............... . ....... . ........................... . 3t 212! 
Rock Oimestone?) ...... . .. ... .. . .. . . ... . .. . . .... ...........•.. . 1 213! 
Shale, blue ..................... . .. ........ . ......... .. ........ . 8} 222 
Shale, gray. sandy below. . . . . . . . . . . . . . . . . .. . ....... . ... . . 14 236 
Sha.le, green and blue, sandy ......... . ...... .......•... .... . ..... 18 254 
Sha.le. with calcareous concretions. sandy .......... ... .. . ... . ..... . 7 261 
Sandstone... . ...... . ......... . ....... . . ..... . .... . 8 269 
[Record blurred) ...................... .. .... . .. . ... ...... . ... .. . 5 274 
Sa.ndsione, dark, blue sba.le partings ....... . ... . ... • . . . .... • . . . . .. 11 285 
Shale, gray, sandy .......... . ... . ...... . ...... . .......... . ..... . 2 287 
Limestone, gray (alt. 493 ft.){ } .. .. .. ...... . ....... .. . 
Sandstone, ha.rd Mississippian ............... • ....... 
Limestone .... . .......... . . ..... . 

4 291 
11 302 

7 309 

ON W ITTY FARM (N. W. i N. W. t SEC. 1, T. 65 N., R. 12 W.) . 

Altitude of surface about 700 ft. abo~e sea. 

Thickness. D epth. 

Drift ......... . ..... . ...... .... .... .. ..... .. ....... . 
Shale, blue ......... . . ... . ... .. . .... •. .... . ...... ..• . 
Shale, white..... . . . . . . . . . . . . . . . . .. . .. • .......... 
Shale. sandy ............................. . ......... . 
Shale, black, carbonaceous (alt. 609 ft.) ..... • ... . . ..•.. 
Shale, white .............................. • . ......... 
Shale, blue ....... .............................. .... . 
COAL (alt. 597 ft.) ........ . ...... . ....... .•. ........ 
Shale, sandy ...... . ....... . ....... . ....... . ...... .• . 
Shale, white ... . ........... . ...... .. ...... .• .. . ... • .. 
Sha.lo, gray ........ . ..... .. ........... .. . ... ....... . 
Shale. blue, fossiliferous .......... . ....... . ....... •. .. 
Limestone, fossiliferous ............ • ! . ........... . ... . 
Shale. blue . . . . .. . ... . . . .. .. .. . . .. . ..... .• ...... . .... 
COAL (a.It. 573 ft.) ............... ' ...... . ....... .•. .. 
Shale, white .............. . . .. . ...... . ....... . ... . .. . 
Shale, gray, sandy ........ . ..... . . . .. .. . ......... ... . 
Shale, blue ...................... . .............. • .... 
·coAL (alt. 560 ft.) ...................... • .......... . 
Shale. white ........... . .. . . .. ... .•.. .... .. .......... 

' Shale, blue ...................................... •. .. 
'COAL (alt. 544 ft.) ......... . ...... . ................ . 

Feet. Inches. 
76 

4 
5 
6 
3 
2 
7 

4 
2 
8 
5 
6 
1 
2 

8 
3 
4 
5 

9 
3 

12 
11 

Feet. Inches. 
76 
80 
85 
91 
94 
96 

103 
103 4 
105 4 
113 4 
118 4 
124 4 
125 4 
127 4 
128 
131 
135 
140 
140 9 
143 9 
155 9 
156 8 
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ON WITTY FARM (N. W. N. W. t SEC. 1, T. 65 N .. R. 12 W.)-Contlnued. 

Shale, white ................. .... . ..... ..... . 
Shale, blue.... . . . . . . . . . .................. . .. . 
Limestone, fossiliferous . . .. . ... . ...... . .. . . ... . ...... . 
Shale, black ... . ... . .. . ...... .... .. ..... .... .. . . 
COAL (alt. 538 ft.) ... . ... . . .. ... . . . .. . .... . .. .. ... . . 
Shale, white............ . . ........... . . . 
Sandstone, gray ...... .. ........ ... . .. . 
Limestone (Mississippian, alt. 530 ft.) . .... .. .... . 

Thickness. 
Feet. Inches. 

2 
2 
1 

4 
4 
3 

3 
4 

Depth. 
Feet. Inches. 

158 8 
160 8 
161 8 
161 11 
162 3 
166 3 
170 3 
173 3 

Only mere summaries can be giv.en of other holes drilled near 
Memphis : 

ON SHENK FAR~ (N. W. t S. W. t SEC. 3, '1'. 65 N., R. 12 W.) . 

Allitude of surface a.bout 720 ft. above sea. 
Feet. 

Drift... ...... . .... ........ . . . . ............ . ..... . ................ .. . . 90 
Shale, yellow and blue..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . 35 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Limestone (Mississippian. alt. 591 ft.) . .. ................... . ........ . . 6 

Total depth .......... ... ............... . ..... . . ......... .. ..... . 135 

ON WITTY FARM (N. E. i N . E. t SEC. 2, T . 65 N., R. 12 W.l. 

Altitude of surface about 720 ft. above sea. 
Feet. Inches. 

Drift... . . . ........ . · 67 
Sandst-0ne and shale. 22 9 
COAL (alt. 630 ft ) ...... .. . 4 

Shale, white and blue . .. . .... ..... . . 11 
Limestone, fossiliferous ......... .. ....................... . 
Shale, black . . . . . . . . . . . . . . . ...... . .. . .. .. ...... ..... .. ... . . . . 

5 
8 

COAL (alt. 610 ft.) ......... ....... . 4 
Shn.Je and sandstone . ............... . .... .. . ... . ... .... . 40 4 
Limestone (Mississippian, alt. 570 ft.) . .... .. .. . . . ... . ... ............. . 3 

Total depth . . . .. ........ . 153 2 

ON LEACH FARM (S. E. i S . 1<~. t SEC. 36, T. 66 N., R. 12 W.). 

Altitude of surface about 7 40 ft. above sea. 

Drift. .. . . .. ... .... . ... . .. ............ ..... • ......... .. · · 
Feet. I nches 

164 
Shale, white and bl uo. . . . . . .... .. . . .... . .... . 13 
Limestone.... . .. . ... . ..... . 1 2 
Shale, and sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ...... . 23 6 
COAL (alt. 538 ft.). . . . . . . . .. . .. .. .... ... ..... ....... . 1 
Shale and sandstone . . . . . . . . . . . . . . . . . . .......... . 28 
Limestone (Mississippian, alt. 510 r~.). . . ..... . .. .. . 4 

Total depth .............. . 234 

ON CITY LOT (S. E. t N . E. t SEC. 12, T. 65 N., R. 12 W.) . 

Altitude of surface about 700 ft. above sea. 

Drift .. .... . .............. . ... . .. . ......... • .... .. . .. ........ ... .... . 
Shale. blue and brown. . ..... . .......... .. .. . .............. ... ..... . . . 
COAL (alt. 574 ft.). . . . . . . . . . . . . ....... ... . . . ..... ... . . .. .. .. • .. .. . .. . .. 
Shale, white, blue and gray. . . . . . . . . . . . . . ....... .. . . ....... .... .. .... . 
Rock... .. ...................... . ... .. . .. . . . .. ....... . ........ •.. 
Shale, blue . . .. .......... .. ............. . . . .. . .......... . .. . . ....... . .. . 

Total depth ....... .•....... .. .. . ...... . .. •.. ............. , ... .... . ... . 

8 

Feet. 
120 

6 
1 

26 
lt 

12 

166! 
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ON STRUBBLE FARM (N. W. t S. W. t SEC. 5, T. 65 N., R. 11 W.). 

Altitude of surface about 800 ft. abooe sea. 

Drift... ....... . ... , . . . .. . . .. . .. ... • .. .. . . . . ....... . .. ... .. .. .. . 
Shale and sandstone. . . . . . . . . . . . . . . . . . . . . .... . .. . 
COAL (alt . 557 ft.) . . ..... .. .. .. .. ..... . . ... . .. .. .. . ... . ... . ....... . 
Shale, white, black, and blue .. . ......... . . ...... . . 
Limestone (MisslssippJan, alt. 525 ft.) ............. . . 

Total depth .. . .. .. .. .. .. .. .. ........... . . ... . 

Feet. Inches. 
234 

9 
5 

32 2 
17 

292 7 

'l'he above drillings show ·well: (1) the great and variable thick
ness of the drift, the ''solid'' varying in altitude from 522 feet to 653 
feet above sea level; (2) the variation from 493 to 591 feet in the 
altitude of the surface of the Mississippian limestone; and (3) the 
presence of numerous very thin beds of coal that are moderately per
sistent at some horizons. 

SHELBY COUNTY.* 

As determined by Broadhead and shown on the State geological 
map embodied in tl1is report, the Coal :;yfoasures rocks in Shelby county 
are confined to a strip along the west boundary, an elongated area 
extending from north of Shelbina southeast to the county line near 
Lakenan, and to a narrow tongue reaching north from the county line 
near Hunnewell to North "river. 'l'he western half of the county, 
however, is so deeply covered with glacial drift that the stratified 
formations are completely concealed, making it very possible that 
Pennsylvanian strata of the main body of the Coal Measures exist 
farther east than is indicated on the map. 

Little coal has been discovered in this region nor are the prospects 
for future developments very bright. In a well at Hunnewell and 
another one-fourth mile from the town, six feet of coal is somewhat 
doubtfully reported. Some coal is mined south of Lakenan, as de
scribed in the chapter on Monroe county. A bed only one foot thick 
was noted by Broadhead in the E. l/z S. E. 14 Sec. 33, T. 57 N., R. 
9 w. 

At present the only mining done in Shelby county is confined to 
a small slope and strip pit operated by Jacob Raby three miles north 
of Shelbina (S. E. 14 S. W. l_4 Sec. 16, 'l'. 57 N., R. 10 W.), the product 
from which is hauled to town in wagons. Pollowing is a measurement 
made at the face in the slope: 

Inclies. 
l. Shale, drnb, rather soft .. ............................................. . 
2. COAL...... .. . ..... ... . . ... . ...... . .. .. ........ . ... ......... . . .. 32 
3. Clay, drab, hard. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . 12 
4. COAL . ...... ... ... . .... ... . .. ..... . .. .. . ... . . .... . . .. ............... lt 
5. Shale, "slaty" (at mouth of slope)............................ . 42 

*The geology was first described by G. C. Broadhead (Shelby County: Mo. Geo!. Sur
vey, 1855-1871, pp. 65-73). The topography of the western edge of the county is shown 
on the Macon and Atlanta sheets ancl of the eastern edge on t he Palmyra sheet of the U. s. 
Geol. Survey. 

G-26 
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The coal is very variable in thickness and dips rather steeply 
without regularity as to direction. In the strip-pit at the entrance 
to the slope the clay parting thickens to 22 inches and is very bitumi
nous. The upper half of the top bench is a good bituminous coal; the 
remainder of the seam is a cannel and burns readily with a clear tlame 
when lighted with a match. Coal of very variable thickness is r.e
ported at several points within a radius of a mile west, south, south
west, and southeast of the Raby slope, but is cut off a short distance 
to the north, at the Shelby county railroad bridge over Salt river, by 
Mississippian limestone which outcrops above the level of the coal. 
It is probable that no extensive regular coal seam exists here. Valua
ble brick clays associated with the coal are utilized at the Shelbina 
Brick and Tile Works. 

BORING NEAR RABY SLOPE. 

1. Clay, white, pure . .. . . ........ .. . .. .. .. .. .............. •. . . . 
2. Shale, black ............... . .. .• ... . · .. .. .. . ................. . 
a. COAL, with clay parting ........ .• . .. .... . ....... . ....... . ...... . 
4. Clay. white, pure ......... . .. ... . ...... •. .... ... ....... . ...... . . 

SULLIVAN COUNTY. t 

·Feet. Inches. 
16 

4 
3 8 

12 

AVERAGE ANNUAL PllOBUCTION, 1001-1010 .......... 2,010 TONS. 

In Sullivan county only thin coal beds outcrop near the railroads, 
the thicker beds being more deeply buried than in the surrounding 
counties, and consequently little mining or prospecting has been done. 
The only shipping mine is at !l'Iilan and even small local drifts are con
fined to Spring creek and to the vfoinity ·of :M:ilan, Reger, and Cora. 

A syncline, or area in which the strata lie lower than in adjacent 
territory, causes the appearance in the central part of the county of 
relatively high rocks. These comprise the lower portion of the Mis
souri group and contain at the base limestones which are excellent 
markers and which outcrop conspicuously in a railroad cut near the 
Milan coal shaft, as shown in the section below. The Bethany Falls 
is the thickest limestone to appear in the county. 

1. Limestone, in nodules .......................... .. ............... . 
2. Limestone, gray, heavy-bedded above, thin-bedded below (Bethany 

Falls) .............. .. ...... .. ..... .. ...................... . 
3. Shale, blue ............................ . . ....... . ..... . ... . .... . 
4. Shale, black. "slaty" ............ . ....................... . ...... . 
5, Limestone, gray ................... . ... . . . .............. .. ...... . 
6. Shale, drab .................. .. .. .. .......... ..... . ... . . ....... • 
7. Sandstone, yellow. even and thick-bedded ... ....... . ............. . 
8. Shale, light drab, sandy .... ... . . ................. . ....... . ...... . 
9. Limestone, gray (base of Missouri group) .. . ..... . . .. . ..... • ....... 

Feet. I nches. 
3 

12 4 
1 10 
l 6 

4 
5 
4 9 

10 4 
4 

tThe geology was first described in a county report (Mo. Geo!. Survey, 1873-1874, 
pp. 222-241) by Broadhead, who, however, in his general section assigns the lower coal 
(Lexington) on Spring crook to a position to which the present writer is unable to agree. 
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Below the :rviissouri group are 80 to 150 feet of shales and sand
£tones constituting the Pleasanton shale. The Pleasanton is v.ery 
changeable in character, in some places consisting largely of sand
stone, in others of shale. · It contains a few very thin limestones and 
a number of coal beds which in most places are either too thin or too 
impure to be workable. The presence of red shale is characteristic. 
The Pleasanton is the highest formation underlying the drift in the 
greater part of Sullivan county. 

Below the Pleasanton is the Henrietta formation, composed of 
shales and limestones, as shown in the l\filan shaft record. It is about 
30 feet thick and outcrops only along the main branches of Locust 
and Yellow creeks in the southern pa.rt of the county, and on Spring 
creek. 

Below the Henrietta are the shales, thin limestones, and . sand
stones of the Cherokee, which outcrops only low down in the valley 
of main Locust creek and on East and West Locust and Yell ow creeks 
in 'l'. 61. Only the upper portion shows even in those localities, and 
knowledge of the formation is practically wholly derived from the 
Milan shaft record (p. 407 ) , which was sunk through about 110 feet 
of it to the Bevier horizon. 

Within a few feet of the top of the Cherokee is the Lexington 
coal horizon, at which a thick bed of excellent coal is .found in the 
northeastern part of the county. The coal outcrops on Spring creek, 
where it constitutes a neglected resource. It thins to the south and 
west, but probably is workable in much of the northern half of the 
county. 

As in other counties, the Summit bed is nowhere workable and 
the Mulky is absent or very thin except in a few small areas. 

The Bevier bed, the one mined so extensively at Novinger in 
Adair county, is mined at Milan at a depth of 220 feet. It probably 
underlies all of the county with a thickness of 18 inches or mor~, but 
where it is thicker its value is greatly impaired by a clay parting 
that separates it into two benches. 'I'he only information in regard to 
this bed was obtained from developments in adjacent counties and at 
Milan, and from a drilling south of Cora. The only drilling which 
reached strata lower than the Bevier is one of doubtful value four 
miles east of Galt, where there is said to be 107 feet of drift and 43 
feet of Pennsylvanian ".rock" and shale resting on at least 276 feet 
of Mississippian limestone. This record places the Mississippian much 
nearer the surface than would be expected from other evidence. 
Judging by drillings in neighboring counties, 200 to 300 feet of Coal 
Measures lie below the Bevier horizon, and include at least two 
horizons at which workable coal is found in many places, the most 
persistent ( the Tebo) being only about 50 feet below the Bevier. A 
drilling to the Mississippian, a formation known to all experienced 
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coal drillers, might yield important results in some part or parts of 
the county. The horizon of the thick coal recently found at Princeton 
and Cainesville lies about 200 feet below that of the Bevier, though 
the extension of this bed into Orundy county is extremely problem
atical. 

V\fhen the depth to any horizon is known, that of the others can 
be estimated from the :Milan shaft record and other informa
tion contained in this report. Thus, the depth to the Bevier coal at 
Green Castle is about 260 feet, and at Green City 300 feet. At Milan 
its position has been determined by shafting. Along Locust creek, 
north and south of Reger, it lies at a depth of 100 to 150 feet; in the 
valley of East Locust from Cora to Browning at the same depth or 
slightly less; and near the south county line on Yellow creek at 75 
to 100 feet. Little is known about the north-central part of the 
county, and it can only be said that the Bevier horizon lies probably 
200 to 300 feet below the towns north of Milan. The Lexington hori
zon, 100 feet higher, is more important in this district. The western 
quarter of the county is also little known as the drift is very thick. 
Near Harris (S. E. corner N. W. % N. E. 14 Sec. 33, T. 64 N., R. 22 W.) 
the drill went 215 feet through soil, clay, and sa.nd without reaching 
the Coal Measures. It is probable that the coal once mined at Galt 
underlies neighboring parts of this county. 

Any estimate of the total tonnage of Sull ivan county must 
necessarily be very rough. 'rhe following table is based on 1,800 tons 
per acre-foot, and is very conservatively considered for beds or parts 
of beds more than 14 inches in thickness: 

Coal In Pleasanton shale .... . . . . . . . ... .. ...... ... . . .. . . .•.. . . ... 
Loxington bed . ...... . ......... . . . . . ...• ..... .. .. . .. ... . ... . . · · 
Bevier bed.......... . . . . . . . . . . . . . .. . . ...... . . 
Other beds, especially the Tebo .. . . .. . . .. ...... .. ...... .. .. . 

Tot.al .... .. .. . ... ...... . . . .. ... . .. ... . .. .. .. . 

Spring Cr. Milan 

L imestone Shale 

S hale ,4" 

55 . 000. 000 tons 
736 . 128.000 " 

1,680,000,000 " 
500,000,000 " 

2 , 971,128 , 000 tons 

Coal 25• 

C1ay .i' 

Coal 12' 

Sh ale o to 25• 

Coa1 10"' 

T•'lg . 87. The Lexington antl neviE'r coal beds in Sullivan Count y. 
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DETAILED MENTION. 

Green Castle and Gl'ccn City.-The coal beds described as occur
ring at Stahl, in Adair county (p. 45), probably underlie the north
eastern portion of Sullivan county. Provided the strata lie level west 
of Stahl, the Lexington coal would lie 160 feet below Green Castle 
and 200 feet below Green City. A drill operated one mile east of 
Green City depot (N. \Y. ~ N. E. ~4 Sec. 17), in a hollow low.er than 
the town, struck at 161 feet 32 inches of coal, which, judging from the 
description furnished of the overlying strata, probably is the Lexing
ton bed. North of Green Castle the Lexington outcrops near water 
level from the county line up Spring creek as far as section 21 and 
up North creek to section 15. Small drifts and slopes have been 
recently worked on the following lands: (1) l\Iyers (N. E. 14 S. E. 
;4 Sec. 27, T. 64 N., R. 18 \V.); (2) Kent (N. E. 14 S. W. l,4 Sec. 27): 
(3) Phillips (N. E. 1,4 S. W. 1,4 Sec. 27); (4) Rhodes (N. E. 1,4 N. E. ;'.'.i, 
Sec. 28); (5) Beeler (S. V{. l,4 N. E. 14 Sec. 26); and (6) Henley 
(S. W. l;{a, N. E. 1,4 Sec. 25). On Myers land 42 inches of coal was 
seen, separated into two benches by one inch of clay 14 inches from 
the bottom. . At the mine on the Henley ranch, one-half mile west o:f 
the Adair county line, the coal is a few feet above the flood plain 
and is as follows : 

1. Limestone . .... . . ... . ... . . 
2. Shale .......... . ..... . . . 
3. Limesklne.... . . . . . . . . . . . . . . . . . . . . ..... . .. . . . . . ..... . . 
4. Clay ................................ .. . ... .. .. .. .. . .... ...... . . 
5. Shale, black, "slaty" ..... .. ... . .. . ... .. ... . .......... . . . ....... . 

!
COAL, 22 to 27 inches) 
Clay, t to 2 " 

6. COAL, 10 " (Lexington) .................. . . 
Clay, pyrltiferous, 0 to 2 " 
COAL, 2 " 

7. Clay, more than .................... . . . ... . ... . ... . ............ . 

Feet. Inches. 
1 6 
1 4 
1 

10 
1 2 

3 3 

1 6 

According to a measurement by C. J. Norwood (N. E. 14 Sec. 27, 
T. 64 N., R. 18 W.), 31 feet of shales and sandstone extend from the 
top of the above section up to a four-foot limestone bed ( top of the 
Henrietta formation ?) , above which is a great thickness of shale and 
sandstone. The Lexington coal of Spring creek valley is important 
though as yet little appreciated. The coal iS' of excellent quality, 
especially for domestic use, and the bed has a strong roof that makes 
longwall working easy. "Sulphur" is moderate in amount, occurring 
in small lenses of iron pyrites and vertical films of white gypsum. 
"Clay slips" ( vertical or highly inclined veins of clay) are trouble
some in places and locally the value of tl1e upper bench is greatly im
paired by them and by rolls in the roof. N everthelcss, large areas 
of good coal could be easily reached from drifts or short slopes, and 
Spring creek valley affords an easy gradient for the construction of 
a railroad spur. 
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North of Green City, on Spring creek, a little coal has been taken 
from a bed in the upper part of the P leasanton formation, about 85 feet 
higher stratigraphically than the Lexington bed. At George Brad
shaw's new drift (N. W. % N. E. 14 Sec. 19, T. 64 N., R. 18 W .) and 

• vicinity 18 to 30 inches of coal is overlain with four feet of dark shale 
that is "slaty" at base a,nd contains a very thin limestone layer. Large 
quantities of sandstone may be seen a short distance above and below 
the level of the coal. Coal at this horizon is evidently lenticular and 
not of great commercial importance. It fails to appear in good out
crops in several localities. 

Boyn,ton.- At Boynton 40 feet or more of thick-bedded sandstone, 
with a thin conglomerate at the base, probably forms part of the 
Pleasanton formation. Several miles northw.est of the town, and one
fourth mile east of main Locust creek (100 yards north of southwest 
corner Sec. 27, T. 64 N., R. 20 W.) a shaft reached the Lexington bed. 
The following record, by the man who sunk the shaft, was furnished 
from memory, and the details are, therefore, open to question: 

Soil and sand .......... . ... ... . ... . . .. .... ... .. .... . 
Shale ............ . ....... . ............ .. ..... .. . . . . . 
Limestone ...... . ............ . ........ . ..... . 
Shale. red in lower part ......... . ...... . . . . .. ..• . .. . . . 
Limestone, shaly and impure... . . . . . . . . . .. . ...... . 
Shale. red .... . ......... . .............. . ... .. .. ...... . 
Limestone, in 3 layers with 2-inch partings ... . .. . 
Shale .... .. ............ . ......... . ..... . .. ... .... .. . 
Limestone, hard ...... . ... .. .. . ....... . .. .. .. .. ... .. . 
Shale, black .. . ..... .. ............. . ... . . ... . 
COAL, with O to 3 inches clay I)Mting (Lexington) . .... . 
Clay. . .... . ... . ..... . . . ... . . ....... , , . . .. · · ·· · 
Limestone ...... . .. .. .... . ... .. .. .. .. . . . 
Shale ..... . .... . ... . ....... . ... . .. ... . ..... . . ... ... . 
L imestone, hard .. . . . ... . .. . ... . ... .. . ... .. ... . 

Thiclmess. 
Feet. Inches. 

12 
6 

3 
10 4 

8 
3 
2 8 
5 
2 6 
8 
2 4 
4 

5 
1 

Depth. 
Feet. I nches. 

12 
12 6 
15 
25 
33 
36 
39 
44 
47 
55 
57 
61 
61 
62 

6 
10 
10 
10 

6 
6 

4 
4 
9 
9 

Sorrel.- A drilling made about 200 yards northwest of the station 
at Sorrel (Elgin) is said to have gone 234 feet and to have penetrated 
46 inches of coal at the bottom. No record could be obtained and no 
comments on the apparent accuracy of the report can, therefore, be 
made. 

Milan,.- In 1890 a shaft was sunk 190 feet to the Bevier coal bed, 
which was found to be 40 inches thick. This shaft and another were 
abandoned after a time, because of the presence of "bench rock" and 
other troubles. In 1905, however, a third shaft started between the 
railroad tracks one-half mile south of the depot reached the coal at 
225 feet. This shaft was still being operated in 1910 by the Milan 
Coal Co ., though under unusual difficulties. The coal is 36 to 42 inches 
thick, but about 10 inches from the bottom the bed is separated into 
two benches by an irregular parting of impure clay shale one to 26 
inches in thickness. The strata in the mine dip strongly to the north. 
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Below the coal is 30 inches of clay r esting on limestone, and above it 
is a considerable thickness of gray shale. Both the longwall and 
room and pillar systems of mining have been tried; the former is 
preferred, as with it the "bench rock" can be more easily disposed of 
and all but the lower two feet of the roof shale stands well. 

The strata are much disturbed at Milan, rocks stratigraphically 
higher than those found elsewhere in this part of the State outcrop
ping in its vicinity. Limestones lying near the base of the Missouri 
group form the hill upon which the city stands and also outcrop close 
to the coal shaft. 'rhe coal mined, the Bevier, lies 255 feet below the 
base of the Missouri group. The record furnished by Vl. R. Morgan and 
printed below shows, therefore, all the principal coal horizons above 
the Bevier; none of them possess workable coal at this point, although 
the Lexington coal is 16 inches thick where penetrated by the shaft 
sunk in 1890. 

DRILLING ONE-HALF MILE SOUTHEAST OF MILAN. 

1. Drift clay and sand ........ ................ . 
Pleasanton shale-

2. Shale, variogatod ....... .. ....... . ...... . ... . 
Henrietta formation-

3. Limestone .......... . ............... . ...... . 
4. Shale ............. .• ... ... .. ........ .. .. .. . 
5. Limestone ......... . .. . .... . . ..... . ........ . 
6. Shale ......... . ... .. .. ........ ... . ...... .. . 
7. Limestone ........ .. ...... . ...... , . .. .. .. .. . 
8. Shale ... . ........ . ...... .. .. .... .. .. . ... .. . 
9. Limestone ........ . ... . .......... . ......... . 

10. Shale ........... .. . . .... . .............. . .. . 
11. Limestone .. . . ... . ... ... ... .... . .. ...... . .. . 
12. Shale ........... .. .. ... . ............... . .. . 
13. Limestone ...... .•. ..... . .. .... . ... .... . .... 

Cherokee shale-
14. $hale, light.. .. .... .. ..... .. .. . ....... . 
15. Sha.Io, black, "siaty" (horizon of Lexington coa.!) 
16. Shale, lower half mlxecl with rock .... . 
17. Limestone, very hard ........ ... .. ..... . ... . . 
18. Shale. blue. dark at base .... •. .. .... ....... . . 
19. Limestone ......... .. ............. ... ...... . 
20. Shale, black ....................... .. ..... . . 
21. Limestone .......... .. .. ... .. .............. . 
22. Shale, dark (horizon of Summit coal) ...... . .. . 
23. Shale, light ........................ .. .... .. . 
24. Limestone .. ........ .. ... ........ ........ .. . 
25. Shale. light blue .. ..................... . 
26. Limestone ..... ............. .. . . • ..... . . . ... 
27. Shale, blue in greater part ...... . . ....... • .... 
28. Limestone . ..... . .. .............. . .... . .... . 
29. Shale ................................ . .... . 
30. Coal and "slate" (Mulky coal) . ..... . . ...... . . 
31. Shale . ............. .. ........ .. ... . ..... .• . 

{

COAL, 39 Inches} 
32. Shale, 12 " (Bevier) . ......... .. .. . .. . . 

COAL. 7 " 
33. Clay .. .... .. . .. ... .. .... .. . . . . ..... . ..... . , 

Thickness. 
Feet. Inches. 

45 

37 

2 
3 
4 
1 

1 
1 
9 
2 

2 
2 
6 
1 

19 

3 

2 
5 
1 
1 
1 

13 

7 

36 

4 

1 

9 
3 
5 
2 

10 
8 
9 
5 

6 

9 
1 
5 
2 
5 

4 
9 

11 
8 

8 
6 

10 

7 

Depth. 
Feet. Inches. 

45 

82 1 

84 10 
88 1 
92 6 
93 8 
94 6 
96 2 
97 11 

107 4 
109 4 
109 10 
110 10 

112 10 
114 10 
120 10 
122 7 
141 8 
142 1 
145 3 
145 8 
147 8 
152 8 
153 8 
155 
156 9 
170 8 
171 4 
178 4 
179 
215 6 

220 4 

220 11 
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On the west side of :Milan (N. E. 1,4 S. W. 1,4 Sec. 3, T. 62 N., 
R. 20 W.) and about two miles northwest (N. E. 1,4 S. E . 1,4 Sec. 33, 
T. 63 N., R. 20 W. and vicinity), small drifts have been operated, but 
are now temporarily abandoned. 'l'he coal mined is 14 to 22 inc4es 
thick and lies in the upper part of the Pleasanton for·mation, 30 feet 
below the limestone forming the base of the Missouri group and about 
220 feet above the coal in the n'Iila.n shaft. A one-inch dirt seam lies 
about six inches from the base of the coal. The roof is a light shale; 
the ftoor 18 inches of soft clay resting on harder clay. In Sec. 27, 
T. 63 N., R. 20 W. the coal is interlaminated with clay seams which 
destroy its value. '!'his bed cannot be considered of mote than very 
local importance. 

Reger.-On Locust creek £or several miles north of Reger, strata 
as low as those constituting the Henrietta formation outcrop, showing 
that the Bevier horizon is slightly nearer the surface here than at 
the Milan shaft. Coal 16 inches thick lies a short distance above the 
railroad tl:'ack llh miles southwest of Reger (N. E. 1,4 N. W. % Sec; 
36, T. 62 N., R. 21 W.). This bed, which was once drifted, lies well 
up in the Pleasanton formation. Another thin bed, somewhat lower 
stratigraphically, was mined years ago near creek level one mile 
south of Reger (S. W. 1,4 Sec. 31), and 18 inches of coal is reported 
to lie about 15 feet above Locust creek three miles farther south 
(S. W. 14 N. E. % Sec. 18, T. 61 N., R. 20 W.). Over the coal is six 
feet of black shales containing limestone concretions like those of the 
Mulky horizon in neighboring counties. A short distance north the 
limestone just below the Lexington coal horizon outcrops at creek 
level. These beds are all higher than the Bevier, though their exact 
position was not determined. 

Gora.-Attempts, long been abandoned, were once made to mine 
in a very small way a thin coal on the west side of East Locust creek 
at Cora. More coal has been taken from a drift 2% miles southwest 
of town, where the bed is 18 to 20 inches thick (S. W. 1,4 N. W. 114 
Sec. 21, T. 61 N., R. 20 W.). Broadhead correlates this bed with the 
one in Sec. J8 and states that it was also found southeast of Cora on 
Pawpaw creek (Sec. 14, T. 61 N., R. 20 '\V.). It is reported that a 
drilling made on low land halfway between Cora and Browning pene
trated four feet of coal at 81 feet. If this is the Bevier bed, as seems 
probable, it may be that part of the reported thickness consists of 
the clay parting so characteristic of the seam in this part of the State. 
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Vi~. 1. Lexington coal becl, l'.,~ miles so4th of E;ve, Vernon count;11. Fi~. 2. Shepanl drift, 6 miles nort11eas~ of Sheldon, Vernon county, 



VEfu~ON COUNTY, 409 

VERNON COUNTY.i{ 

A VERAGE ANNUAL P RODUCTION, 1001-1rno . . ...... 133,360 TON S. 

Until very recent years Vernon county produced considerable 
coal, chiefly from the thick deposits of the Panama district, but in 1910 
the output was only 24,032 tons. Some coal is still shipped from 
Panama, and small quantities are sold locally at numerous strip-pits 
and at a few drifts and shafts. 

The Coal Measures of Vernon county include only two formations, 
the Henrietta and the Cherokee. The Henrietta appears only on the 
higher lands in the northwestern quarter, on the tops of mounds and 
ridges near the western edge of the county, and near Walker and 
Arthur. I t outcrops conspicuously because of its resistant limestone 
beds. The Cherokee, which is at the surface in by far the greater part 
of the region, consists mainly of shale and sandstone, and contains 
only one important limestone. Jn the western part of the county this 
limestone is a thin bed that weathers out in characteristic slabs from 
which it derives its name of "diamond rock" in adjoining portions 
of Kansas. Jn the ~orthern part of the county it is thicker and lies 
50 feet or more above the important coal horizons of the Panama and 
neighboring districts. The succession of strata above the Rich Hill 
coal horizon is shown in the outc1·op measurements and drill records 
given in the descriptions of the Eve, Moundville, Panama, and Walker 
districts. 

Because of the slight dip to the northwest, the oldest rocks out
crop in the southeastern part of the county. 1fississippian limestone, 
in and below which there is no coal, appears in small areas in the valley 
bottoms along the eastern edge and on the Osage 1 mile west of 
Belvoir. Southeast of the Missouri, Kansas and Texas railroad and east 
of Drywood creek, exposures consist very largely of sandstone that 
forms the lower half of the Cherokee. 

The higher coal beds are thin but persistent. 'rhc highest, a bed 
lying near the base of the Henrietta formation, is sufficiently thick to 
be important only on the mound northwest of Bronaugh. The next 
lower bed is the Lexington, known in Kansas as the lower Fort Scott 
or the Fort Scott red coal. This bed, which lies 3 or 4 feet below the 
top of the Cherokee shale, is rarely more than a foot in thickness, 
except near Eve, where it is locally as much as 20 inches. Even 
where very thin it is used by farmers when other supplies of fuel are 
scarce. The next lower coal bed of importance lies 80 to HO feet 
below the Lexington and only a short distance below the '' diamond 

*Tho geology is doscr ibod by G. C. Brnaclhead and C. J. Norwood (Rept. for 1873-1874: 
Mo. Geo]. Survey, 1874, pp. 119-154). Tho coal is mentioned by Ar thur Winslow (Prelhn. 
rept. on coal: Mo. Geo!, Survey, 1891, pp. 150-156). Tho topography is shown on the 
Nevada, Fort Scott, Butler and Mound City sheets or the U. S. Geo!. Survey. 
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rock." It is stripped at a number of places in the western part of the 
county, though everywhere less than 2 feet thick. If the correlations 
tentatively proposed for Bates county are correct, this bed is the 
Mulky. 

The most important coal horizon is the Rich Hill, which is 150 to 
200 feet below the Lexington. Its characteristics are described in tltE' 
Bates county report. The lower Rich Hill bed in places attains a 
thickness 0£ 6 feet, but was deposited only in basins and is absent or 
very thin in many areas. Basins 0£ thick coal are known at and north 
of the mouth of Marmaton river near Walker, and at Moundville; 
thorough prospecting in the northern and western parts of the county 
might reveal other important deposits at the same horizon. No very 
important coals have been found below the Rich Hill, though lenticular 
beds, commonly less than 30 inches thick, may be seen in the south
east quarter 0£ the county and near Schell City. 

Modified so that 1,800 tons are assigned to each acre-foot of coal 
and all deposits less than 14 inches thick are omitted, Broadhead 's 
calculations give Vernon a total original coal reserve of 1,257,408,000 
tons. Of this amount only a negligible quantity has been mined and 
utilized. 

Metz .-About 2 miles west of l\fetz a number of strippings in the 
coal below the '' diamond rock'' are worked only in fall and winter. 
At one of these (S. W. ;i S. W. ~ Sec. 8, T. 37 N., R. 32 W.) the 
following was measured: 

Ljmestone, blue, bard. more than ............ • . .... . .. .............. .. 
Shale, light at top, black, "slaty" below ...... ..... ... . . .. .... • .. .. . ... 
COAL (Mulky?), repor ted . .. . . . .. .......................... . 

Feet. Inches. 
1 
7 .... 
1 3 

Four drillings were made 2 miles and less northeast of Metz, in 
attempts to find the Rich Hill bed. In the S. W. 11.'.b S. W. l;(i, Sec. 2 
there were 30 inches of coal at a depth of 841/z feet. At another place 
the following section was recorded: 

DRILLING TWO MILES NORTHEAST OF :METZ (N. W. i N. E. i SEC. 11, 
T. 37 N., R. 32 W.). 

Thickness. Depth. 
Feet. Inches. Feet. Inches. 

Soil.............. . ..... . .. .. . . . .. .. ...... ... .... . 
Shale, sandy .. ... • .. . .. .. . ..... .. . .. ... .... ......... 
Shale............. . ... ........... . . ...... . .. . 
COAL ......... . ......... . ...... . .. . . .. .. . ... .... •. . 
Clay ..... . .............. ... . . .. .. .. . ... . .. .. . ... . . . 
Shalo ................ . . .. . .. . , . .... . . .. . . . . . 
Shale, black, "slaty" .. .• .... .. ... .. . .. .... .. ..... .. . . 
COAL ... .. ........... . • ... ... . .. .. .. . . •. .. . .. . . . .. . 
Clay ..................... ..•.. .. .. . . . 
Shale................... . .... . . . . . ... . .. .. .. . . . 
Limestone, full of shells ... • ... .. . . .... . . . .... . .. .. . .. 
Shale ...................... . . ............ . 
COAL.............. .. ......... . . .. . . .. . .. . . 
Clay ........................ . .... .. . .. .. .. . . . ..... . 
Shale, black, "slaty" .... .. ... . . ... .. . . ......... . 
COAL (Rich Hill?) .............. . ... .. . . .. . ..... .. . . 
Clay ........................ •. . . .. . . ... . .•. . ....... 

10 
20 

9 

2 
3 
2 
1 

10 
9 
2 
4 

12 
2 
2 

10 
30 

4 39 4 
8 40 

42 
45 
47 

6 48 6 
58 6 

0 68 
70 
74 

3 74 3 
9 87 

89 
8 91 8 
5 92 1 
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Three miles north of Metz (S. ,V. 14 N. E . 14 Sec. 34, 'l'. 38 N., R. 
32 W.), on Reeds creek, Norwood noted an outcrop of 18 to 20 inches 
of coal overlain by 4 feet of clay and 3 feet of "slaty" shale. 

Stotesbury.-East and southeast of Stotesbury (Secs. 22, 25, 27, 
and elsewhere) a number of small strippings have been made of the 
coal beneath the "diamond rock." Although it is only 12 to 14 inches 
thick, this bed is so situated iu many places that considerable quan
tities of fuel can be obtained by stripping 6 feet or less of overburden. 
Lying on the coal are 2 to 4 feet of light drab shale on which rest~ 
a few feet of black "slaty" shale containing "nigger heads" of impure 
limestone and having a thin limestone cap-rock. 

Broadhead describes the following section of lower beds outcrop
ping on the Little Osage (Sec. 22, T. 37 N., R. 33 W.) and correlates 
them ·with the beds at the base of 'rimbered Hill, east of Ilorton : 

Feet. Inches. 
l. Shale, light blue, in thin laminro .......... . ...... . . .. ... ..... ... . 5 6 
2. COAL........ . ... . ... .. . ..... . .. ... .. . 10 
3. Fire clay. . . . . . . . . . . . . . . . . . ... . .. .. .. . . 2 6 
4. Shale, brown, gypsiferous. . . . . . . . . . ......... . 3 6 
5. COAL.............. . .. . ... ... ... . 6 
6. Shale, blue, in thin la.mime, inclosing brown limestone nodules . . .... . 3 6 
7. Fossiliferous calcareous stratum .................... . 
8. Shale, black, bituminous. . . . . . . . . ... . ... . .. . . ....... . 2 
9. COAL....... . .. .. .......... . ...... .. .. .. .. .. . 1 3 

10. Clay, containing limestone noclules in lower part . .. .. . .. .. .. . . . 3 

The following record of the oil and gas well drilled just east of 
Stotesbury, on the south bank of the Osage, is interesting, though the 
thicknesses given for the coal beds are hardly reliable : 

Thickness. Depth. 
Feet. Feet. 

Soll ....... .. .. •. .. ....•... ........ 9 9 
Cherokee s'halc-

Shale.............. . .. .. ... . . .. . .. .. ... . ... . 20 29 
COAL ........................ . . ... .. . .. . . .. ... .. . .. . .. .. . 3 32 
Shale, in part blue ............... ..... .. ... . ...... . 58 90 
"Black sand" and blue shale. . . . . . . . . . . .. ...... . ... . 30 120 
Limestone .................... ... ..... . ..... . . . .. ........ . 5 125 
Shale, in part blue ..... . . ...... . . .. .. ...... . ... . 12 137 
COAL............ . ... . ........ . . ... ... .. .. . 3 140 
Sandstone and shalo. . . . . . . . . . . . . . . ..... . ... . ....... . .. . 30 170 
Shale, in part "slaty" ............. .. ... . .. .. .. .. . .. .... . .. . 35 205 
Shale, black and blue, and sandstone .. . 20 225 
Shale ......................... . ... . .. ............... .. •... 18 243 
Limes~one........... . .. . ...... ............. .. . .. . . 2 245 
Sh(llo, sandy. . . . . . . . . . . . . . . . . . . . . . ...... . . . . 15 260 
Sandstone, fine-grained, micaccous ... . ... ............. ... ... . 5 265 
Shale, gray and black, with some sand. . . . . . .. ... . . . 5 270 
Shale, carbonaceous, sandy at base ........ . . ... . 8 278 

Mississippian formation (lower limit of coal)-
Limestone, gray, in part cherty ..................... . 67 345 

Richards.-In depressions in the prame near Richards, the coal 
below the "diamond rock" is stripped on a small scale (S. E. 14 N. E. 
1,4, Sec. 10, S. E. 14 S. E. 14 Sec. 2, and elsewhere). It is the same here 
as near Stotesbury. One mile southeast of town (S. E. 14 S. E. 1,4 Sec. 



412 THE COAL DEPOSITS 01'' MISSOURI. 

15) small pits reach a 14-inch bed, which is overlain with 10 inches of 
dark and 7 feet of light shale, and which may be 15 to 20 feet lower, 
stratigraphically, than the coal • just mentioned. On the high ridge 
between Richards and Stotesbury the Lexington bed and the con
spicuous limestones above it outcrop. The coal, however, rarely ex
ceeds one foot in thickness. 

Eve (Clayton}.-The coal just below the "diamond rock" out
crops on the prairie north and east of Eve and is stripped in places. 
Just north of town a high mound shows the Lexington coal near the 
top and the '' diamond rock'' around the base. 

·ouTOROP ON MOUND NORTH OF EVE. 

Feet. Inches. 
1. Limestone, light gray to buff', more than ..... . 6 
2. Interval Including black, "slaty" shale and 6 inches of COAL ....... . 6 
3. Limestone, buff, massive ................. . ... . ................. . 5 
4. Shale, black, "slaty" ...... . . . ............ .. ..... .. ..... .. . ... . . 4 
5. COAL (Lexington) . ....... .... .. .. .. . . : .......... .. ........ .. . . 1 2 
6. Concealed. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . ... . . 61 
7. Limestone, dark blue, breaks in diamond-shaped flags . .. ... ... •. ... 1 
8. Shale, black, "slaty". . . . . . . . . . . . . . . . . ...... . ...... . ... . 3 6 
9. Limestone. dark blue ......... . ..... .. . .. .. .. . 6 

10. Shale........................... . . ..... . ........... , 3 
11. Limestone, dark. . . . . . . . . . . . . . . . . . . . . . .......... . 6 
12. Shale, black, "slaty," with large a11d small limestone concretions .... . 5 
13. Sha.Jo, light drab, sandy. . . . . . . . . . . . . ............ ... ...... . 5 
14. Shale, bluish-black....... . ............... . ... .. .... .. . . ..• .. 2 
15. COAL (Mulky'/), average..... . . . .......... . . .. ........... . 1 4 

Norwood measured the following section a short distance north
west of Eve (S. W. 1/ei, Sec. 5), and placed the top of it 23 feet below 
the '' diamond rock : '' 

1. Shale, ochreous . . . . . . . . . . . . . . . . . . . . . . . . ... .. ... . ... . ....... . .. . 
2. COAL ............................. . ....... • ..... . . . ...... .. ... 
3. Olay, ochreous ....................... . ...... . .. ............. . . . . 
4. COAL, good. . . . . . . . . . . . . . . . . . . . . . . . . . . ........... . . . 
5. Shale, pyritiferous, thins out at west .... . . ................. . .. ... . . 
6. COAL (Rich Bill?), very good ............. .. . ... . .. . ...... . ..... . 
7. Clay, blue....... . .............. .. .. .. . . ... . ........... . 

Feet. Inches. 
5 .... 

.. . . 10- 12 
10 

1 
9-36 
9-17 

On the upland south and southwest of Eve, the Lexington bed, 
known as the Fort Scott red coal, outcrops in many places. It was for
merly stripped extensively 11/z miles southwest of town and is now 
utilized at a number of small pits. The coal is 12 to 20 inches thick and 
is in demand for domestic use. The roof is 40 inches of black, "slaty" 
shale that grades upward to one foot of drab clay. On the clay is a 
massive limestone that weathers buff and is about 5 feet thick. Owing to 
difficulty in handling the limestone, stripping is not carried far back 
from the outcrop. 

A drilling at Eve is said to have penetrated 4 feet of coal at a 
depth of 100 feet, or at about the horizon of the Rich Hill bed. This 
report needs confirmation and is important if true. 
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Swa1·t.-On small mounds about J % miles northwest and south
west of Swart, the Lexington is occasionally stripped and exhibits 
about the same variations in thickness as near Eve. On the flat prairie 
between Eve and Swart, the l\folky ( 1) coal outcrops in very few 
places and is commonly less than 14 inches thick. 

Bronaiigh.-In an area of about 2 square miles in Secs. 17 and 20, 
at and near Bronaugh, the "diamond rock" outcrops on the upland 
and the Mulky (?) probably lies a short distance below it. This coal 
bed is stripped a little in a small outlier 2 miles southeast of town 
(S. W. 14 S. '\V. ~ Sec. 28, T. 34 N., R. 82 W.), where the following 
was measured: 

1. Limestone, drab, clinks, jointed, weathers in slabs ..... . .. . ......... . 
2. Interval, Including black, "siaty" shale . ... .. . ... .. .. .. .. ... . . .... . 
3. Shale. light drab, with small, ferruginous concretions ... . 
4. Shale, light bluish-gray. . . . . . . . . . . . . . . .. . ....... ......•... .. .. 
5. COAL (Mulky?), 12 to 18 inches .. ........ .. .. . ... . .... ..... ..... . 
6. Clay... . .......... .. .. . ... . .. . · · · · · · · · · · · · · · · · · · · · · · · 

Feet. Inches. 
6 

8 
6 
2 
1 6 

Between Bronaugh and 1\1oundville, about a mile west of the 
railroad (Secs. 6 and 7, T. 34 N., R. 32 V{.), is a high mound or ridge 
about 2 square miles in extent. On the top of the mound a bed cor
responding to the upper coal at Fort Scott is stripped occasionally. 
This bed lies in the Henrietta formation, a few feet above the Lexing
ton horizon, and is not known to be of workable thickness elsewhere. 
Because of the thick overlying limestone, it is not stripped far back 
from the outcrop and niost of the available deposit has been utilized. 
In recent years a 13-inch bed that outcrops around the base of the 
mound has been a larger producer. 'l'he relations between the two 
beds are as follows : 

Feet. Inches. 
1. Limestone, light gray, thinly and irregularly bedded, forms top or mound 3 
2. Clay...... .. .. . .. . ..... .. ....... . ... .. . 1 
3. Shale, black, "slaty," with small concretions in upper half. black in 

lower half .. . . ... .. .. ... . .. .. . .. .. .. .. .. . . . 2 IO 
4. COAL, strippod. . . . . . . . • ...... • ................... 1 2 
5. Interval, by barometer about.. . . ....... . 70 
6. Limestone, dark blue. jointed ............................ . .. .. . .• 1 
7. Interval. probably including COAL, by barometer about ... .. .. . . . . • 30 
8. Sandstone, light brown, calcareous . .................. . 8 
9. Shale, light and sandy at top, black and "slaty" at base .. . . .... . . . . 7 8 

10. COAL, stripped ...... . . . .......... . . . . .......... .. ..... . ... .. . . I 1 
11. Concealed .... .... . .......................... . 13 
12. Limestone, dark blue. laminated, more than . . . .. • .............. . . 4 
13. Shale ...... .. .............. , . ... . ...... ...... . ... .. • . ... .. ... . 2 
14. COAL, streak. . . . . . . . . . . ..... .. .. . . . 

Mottnibville.-At Moundville three small mines are supplying local 
trade and shipping small quantities of coal from a thick bed which 
apparently lies at the Rich Hill horizon and is about 150 feet lower, 
stratigraphically, than the coal capping the mound near Bronaugh. 
'l'he 25-foot shafts of A. S. Brown and D. K. Perkins are in the north
west corner of town, and the 30-foot shaft of Vf. J. Smith is a short 
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distance beyond (N. W. 14 S. W. 14 Sec. 34). The coal is hard and 
contains pyrite in lenses. The roof is good, except near the rather 
common "horsebacks" and "rolls" in the roof. The latter are 2 to 12 
feet wide and cut out part of the coal in places. 

BROWN SHAF'l' AT ::\<10UNDVIJ,LF.. 

Llmesl-0ne, light blue, compact .... . .... . .. .. ..... .. .. . . ... . . . 
Shale, drab, sitndy ........... . ....... .. .......... . . . ..... . . ..... .. . . 
Shale, dark blue, bard........... .... ... .. . . .. . . . . ........... . 
COAL......... . .. . . .. • ....... , ... . . . . . .... ..•... ... . . 
Clay..................... . ... . . . . . . .... . ..... . ....... .. ..... .. . · 
COAL........ . . ..... .. .. .. ..... . ... . . . . ................. . 
C lay...... . ... . ..................... . . ... . ... . ... .. .... . 
COAL, in part cannel, not rofaed, 12 to 28 inches, average ............. . 

Feet. Inches. 
1 G 

14 
8 
2 4 
1 

8-12 
2 
l 4 

At the Perkins mine only the top bench, 16 inches thick, was 
being mined, though the two lower benches are said to be the same as 
at the Brown shaft. At the Smith shaft the bottom bench is reported 
to be 3 feet thick. This basin of thick coal, which is 'little more than 
a mile wide from east to west, has been removed by erosion a short 
distance north of Moundville and is not known to extend more than 
ll/2 miles south 0£ town. 

Two miles west of lVfoundville is the stripping of A. H. Franks 
(Lot 9 N. W. 1,4 Sec. 6) in a bed that is, perhaps, the same as the one 
stripped around the base of the mound farther south. 

FRANKS STRIPPING, WEST OF MOUNDVILLE. 

Sandstone, thin-bedded . . . ... ...... . ................................ . 
Shale, very sandy at top, some dark layers in lower half ................ . 
Shale. blaclr, "slaty" .. . ....... . ...... . .. .. ......... .... . .• ........ . . 
COAL ..................................... . ........ .. .. .. ........ . 

Feet. Inches. 
1 
5 6 
1 6 
1 2 

Nevacla.-Little except thick massive and thin-bedded sandstone 
beds are exposed at and near Nevada. The city waterworks well 
penetrated 52 feet of sandstone, 110 feet 0£ shale with only a trace 
of coal, and reached Mississippian limestone at 170 feet. A gas well 
3% miles southeast of the city penetrated similar beds and reached 
the base of the Coal Measures at 185 feet. No coal worthy of mention 
has been found near Nevada, though beds 18 inches and less in thick
ness have been prospected several miles east and north on Drywood 
creek and l\farmaton river. 

Feet. Inches. 
Shale, black, "slaty" 

10 to 14 near bottom. 

42 

2 

Coal, pyrltlferou s band 1 to 
l '\6 in. thick i:iear middle. 

Shale, hard, b laclc 

Clay. 

FIG. 88. The lower R ich Hill coal bed 
at Timbered Hlll. 
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Horton.-Five miles southwest of Horton, near Ketterman (N. E. 
1,4 S. W. 1,4 Sec. 30, T. 37 N., R. 30 W., and elsewhere), a 2-foot bed 
of coal is occasionally stripped for local use. Above it at least 3 feet 
of black "slaty" shale and black limestone in thin fl.at lenses lies 
in places directly on the coal. :Miners say this bed has much the same 
characteristics as the upper Rich Hill of the Panama district. It is 
possible that basins of thicker coal lie below it at the lower Rich Hill 
horizon. 

Northeast of Horton, near the mouth of Marmaton river on a high 
mound called Timbered IIill, stripping was formerly done and several 
shafts sunk, in one of which (N. W. 1,4 N. W. 1,4 Sec. 14, T. 37 N., 
R. 31 W. ) 12 inches of coal was found at a depth of 22 feet, 18 inches 
at 38 feet, and 42 inches at 60 .feet. The last named appears to be the 
lower Rich Hill, the bed so extensively mined a few miles farther 
north. Because of lack of transportation facilities, no mining has 
been done here in recent years. 

A.1·thitr, Panama, and Carbon Center.-Between the bottom lands 
of the Little Osage and the Bates county line, for 2 or 3 miles on both 
sides of the railroad from Rich Hill to Nevada, is the southern con
tinuation of the Rich Hill field. From this area some of the best 
producers in the Staie formerly shipped coal and the country is pitted 
with large abandoned strippings. Most of the readily available de-

F e et. Inches. 

15 ii Coal. 

2 to 4 Clay. 

2 to 4 Shale, blacl<. calcareous. 

54 Coal. 

Fig. 89. The Rich Hill coal beds 
at Carbon Center. 

posits have been e:xhausted and the present production is compara
tively small. Coal is now shipped only from the strip-pit and shaft of 
the Jones Coal Company, 2 miles northeast of Arthur (N. W. 1,4 N. W. 
14 Sec. 4, T. 37 N., R. 31 W. ). Here the lower Rich Hill bed is 4 to 6 
feet thick and the roof a firm black shale except in local areas of 
"white top." In places thin limestone lenses rest on the coal or lie 

----' 
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3 feet above it. The upper Rich Hill coal is 6 to 12 :feet abov.e the 
lower and is regularly 18 inches thick. This basin of thick coal is said 
to have included 400 acres, all but 60 of which have been mined out. 
From the Jones strip-pit to an old sliaft one-fourth mile south, the dip 
is at least 150 feet. 

The character of the coal and other deposits in this area is the 
same as in the Rich Hill district, described in the Bates county report. 
The following records show the similarity of the two districts: 

DRILLING ONE-HALF MILE SOUTH Ol!~ PANAMA (N. W. t N. W . t SEC. 32, 
'1'. 38 N., R. 31 W.). 

Thickness. Dep th. 
Peet. Inches. Feet. Inches. 

Soil . .. . . .. . 4 4 
Henrietta formtttion-

Limestone. . . . . . . . . . . . . . . . . . .... .. . . 5 9 
Shale, black, "slaty". . . . . . .. . .. .. .. . 3 12 
Clay....... . . ..... ..... .. .. .... . 3 15 
Limestone ........ .. . .. .. . . ...•. ..... .•... .. .. .. 3 18 

Cher okee shale-
Shale, sandy . . . .. . ............... . 
Sandstone ........... . 

7 25 
8 33 

Sha.le, sandy in upper half, blue in lower .. . . 
COAL (Summit?) . . . . . . . . . . . . . ... . ... . . 
Clay ... . ....... . ... .. . ... .. ........ .. . . 

72 6 105 6 
9 106 3 
9 107 

Limestone ... . .. . . . .... .. .. . .. . .... • . .. .. .. . 4 111 
Shale, sandy. . . . . . . . . . . . . . . .. .......... .. . 40 10 151 10 
COAL (Mulky?) .. .. . .•........ ... .. .... . 
Clay.. . . . . . . . . . . . . . . . .. . . . ... .. . 
Shale, black, ha.rd . . . ........... . 
COAL (upper Rich Hill) .. ... .. ...... . .. .. .. ..... . 
Clay..... . ...... .. ... . . . ... •• ........... 

10 152 8 
15 4 168 

9 10 177 10 
1 5 179 3 
l 9 181 

Shale. black, hard. . . . .. . ........... . ..... .. . 
COAL Oower Rich IIHI}. . . ....... . . . . . . .. .. .. . 

10 191 
3 7 194 7 

Clay ......... . .. .. .. .. . .............. . ...... .. . 5 195 

DR) LLlNG ·rwo MILES SOU'l'H WES'l' OF PANAMA (S. w. i N. E. t SEO. 36, 
'l'. 38 N., R. 32 W.). 

Thickness. Depth. 
Feet. Inches. Feet. Inclles. 

Surface materia l. . . ..... .. . 12 12 
Cherokee shale--

Shale, sandy . . . : . . . . . . . .. ... .• . ...... . . . 
Sandstone . . . . . . . . . . . . . . . . . ..... ... . . 

8 20 
10 30 

Shale, sandy. . . . . . . . . . . . . . ... ..... . . . 12 9 42 9 
Sandstone.... . . . . . . . . . . . . . . .. ..... . .. . 3 3 46 
Shale, sandy in upper half. . . . . . ..... .. . .. . 20 66 
"Rock," blue, hard ......... .... .. .. . ... . 
Shale. blue . . . ... . .... .. .. ... . . . . . .. . ... . ... . .. . . 

l 6 67 6 
19 8 87 2 

COAL (Summit'/) . . . . . . . . . . . . . ............. . 6 87 8 
Clay........... . . . .. .. .. . 
Limestone .. . . ......... .. . 

8 88 4 
8 96 4 

Shale, black in u1>PCr hal r .. . . 
COAL (Mulky'?).. . . .. .. .. . 
Clay .. .. .... . . .................. . ... .. .. . .. . 

15 111 4 
10 112 2 

6 2 118 4 
Shale, blue at base. . . . . . . . .. . .. ... .• . . .. .. . 13 13 l 4 
COAL (upper ){ich Hill) ... . .... . . .. ... ..... . .... . 
Clay ............. .. .. . ..... . .. . . ... ... .. . . 

1 132 4 
4 11 137 3 

Shale, black. hard .. . . . .. . .... .. .. . .. .. . • ... .... . 1 1 138 4 
COAL (lower Rich Hill) .... ..... . 3 1 141 5 
Clay . ........ . .. .. . . .. . ..... ..... .. ... .. . 4 141 9 
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Schell Oity.-Coal is mined for local trade at a number of places 
north and west of Schell City. The Maus stripping, ,a short distance 
north of town (N. E. 11z N. E . % Sec. 33), works a thick coal, which 
has the following section in the DeTallante stripping 1 mile to the 
northwest (middle E . 1/2 S. W. % Sec. 28): 

F cet. Inches. 
Sandstone, more than . ............. ... . .. .... . ............ . ...... . 3 
Shale, light and sandy at top, dark and "slaty" at base ........ . .... . . . 11 8 
COAL, reported . ............ . ................................... . . .. . 36 to 44 

A group of strippings 1 mile southwest of Schell City (E. 112 
Sec. 5, and S. W. % Sec. 4), show coal 15 to 18 inches thick overlain 
with sandstone and conglomerate. rrhe sandstone cuts down into the 
coal locally. 

Four miles west of town several drifts and shallow shafts belong 
to A. Myers (N. Yz S. W. l/2 Sec. 36, T. 38 N., R. 30 W.) and other 
drifts belonging to F . M. Cox and Wm. Duncan (S. W. % S. W. 1,4 
Sec. 36) . The following was measured in one of the shafts: 

Sandstono . ......... . 
Conglomerate, ferruginous. . . . . .... . .. . .... . .. . . 
Shale, dark, soft.. . . . . . . . . . . . . . . . . .. . .. . . ... . ... . . . . . 
COAL, hard...... . . . . . ... . .... . .... . .. . ... . . . ... . 
Sands~one .. . ... .. ...... . ...... . . . ...... . .... . .. . ... . .. . . 

Feet. Inches. 
5 
1 

5 
1 6 

That this deposit is not .far above the base of the Coal Measures 
is shown by outcrops of Mississippian limestone 40 feet above the 
Osage west of Belvoir and only 11/2 miles north of the mines. Farther 
up the Osage, at Halley's Bluff, 20 inches of coal has been stripped on 
the river bank. 'l'he roof is a sandy shale and about 30 feet abov.e it 
are 30 to 40 feet of gray to bufl: sandstone. The Mississippian proba
bly lies only a short distance below the river at this point. 

Harwood.-Stripping and some underground work are done 2 to 
3 miles southwest of Harwood at the Rich Hill or lower horizons. The 
following mines were visited: (1) W. M. Smith on land of C. E. 
Moore (N. W. 1,4 N. W. 14 Sec. 31, T. 37 N., R. 29 W.), slope and 
stripping, coal 26 to 30 inches, roof sandstone; (2) F. Y. Ewing (N. E. 
1,4 N. E. % Sec. 36), stripping, same as Moore; (3) F. Y. Ewing (S. 
W. % N. W. % Sec. 36), shaft and stripping, coal 20 to 42 inches, roof 
20 inches black shale overlain with sandstone; ( 4) John Hardy on 
land of I. M. Hart ( S. E. % S. E. 11i, Sec. 25), slope, coal 27 inches i 
(5) F. M. Mayberry (S. E . ~ S. E. % Sec. 26), stripping. On the south 
side of the road, near the Mayberry pit, the following section was 
recorded: 

Sandstone ..... . ............................. . ........ . ........... . 
Sha.le, light and sandy at top, black and "slaty" at base .. . 
Limestone, black, shaly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . ...... . . 
CO AL. reported thickness ........................ . ...... .. .. ....... . 

G--27 

Feet. Inches. 
2 
5 
2 
3 6 
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Walker.-In the mound northwest of Walker are the two beds of 
coal shown in the follo-wing section: 

SECTION TWO MILES NORTHWEST OF WALKER (N. W. t SEC. 8, 
T. 36 N ., R. 30 W.). 

Sandstone, coarse, massive, and conglomernte ........ . . . . .... .. .... ... . 
Concealed.......... ... . .. ... . ...... .. ..... . . .. .... . . . 
Limest,one, lower 2 feet blue, weaU1erlng buff, upper part mottled gray, 

thln-bcdded . ... ....... . . . ........ .. .. .. .. ..... .... . . .. .. ... . .. . 
Shale. drab. clayey. 
Limestone, blue, weather s to butt-colored rhomboids .......... . .. .. .... • 
Shale, drab, calcareous at top. . . . . . . . . . . . . . . ....... . . .. . 
Shale, black, "slaty" .... . ... . .. . ... . . ....... . ...... .. ...... .. ...... . 
Shale, light drab .. . ............. . ..... . ... . ........................ . 
COAL (Mulky?), weathered . .. . ..... . 
Shale, upper 30 feet light drab, boUom 5 feet black and "slaty," grading 

into black bituminous limestone at base ... .. .. .. . ... ... . ....... . 
COAL (Rich Bill) . . . . . . . . . . . . . . . . . ... . .. .. .. . 
Clay.............. . .... . .... .. . . .... ....... . .. .. . 

Feet. Inches. 
15 
26 

10 8 
1 9 

9 
l 3 
1 9 

15 2 
1 

35 
2 

The upper coal, 12 to 15 inches thick and very clean, is stripped 
on every farm on the mound. The lower bed underlies the surround
ing prairie also, and has been stripped at many places in the northern 
part of T. 36 N., R. 30 W. Its thickness varies from 18 to 30 inches. 
Attempts have been made to mine it from drifts in the mound but 
the black limestone forming the roof has a tendency to fall. North of 
High ~l'ower creek the 1\Iulky ( !) is stripped in many places in Secs. 
22, 26, 32, 33, and 34, T. 37 N., R. 30 Vl., where it has the same char
acteristics. 

Sheldon.-A basin of coal 3 to 31/z feet thick was formerly stripped 
between Milo and Sheldon (N. E. 1;4 S. E. 1,4 Sec. 2) on the Ferry 
farm, but nothing has been done there £or several years. Ten feet 
or more of sandstone lies on the coal in places. On J. L. Maxwell's 
place (N. E. 1,4 N. E. 1;4, Sec. 16, 'l'. 34 N., R. 31 W.) 30 inches of coal 
with sandstone cover have been reported found in a well. 

Five miles northeast of Sheldon, on Clear creek and near Bellamy, 
several mines supply a large territory, though their output is small. 
The coal beds, which are less than 100 feet from the base of the Coal 
Measures, appear to thicken only locally and to be absent in many 
places. At the bottom of the Clear creek bluffs (N. E . 1,4 S. W. 1,4 
Sec. 16), in the drift of J. A. Lowe, the roof is excellent and the beds 
dip 10° s. w. 

COAL AT LOWE DRIFT. 

Sandstone, yellowish-white. massive .. .... .. . ....... . ... . ... .. ........ . 
Sandstone, with shale partings ..... . ... ... . .. . . . . . .• ... . ... . ... . .. . . . 
COAL. fair ..................... . ....... • .......•....... . .. . .... • .. 
Shale, carbonaceous, thickness variable ... . .. . ....... . ....... . ........ . 
COAL, good .............................. • .... . . . .. .. ... .. .. . ... .' . 
Shale, carbonaceous ............................... . .... .. . . .. .. . .. . . 
Clay, light blue, sanely, hard ...... .................................. . 

Feet. Inches. 
40 
10 

l 
2 

1 G 
4 

1 

What is probably the same bed, though lying at a higher level, 
has been mined in many small drifts and slopes on the land of F. 
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Baker (S. E. 14 S. E. 14 Sec. 16) . The coal contains non-persistent 
shale partings and one that is fairly regular. In one place there are 
only 13 inches of coal, but the following is the typical section: 

COAL AT DAKE.R DRIFTS. 

Sandstone .......... . . ... ................ . ..•... .. .. .. ... . .. .• ..... 
Shale, sandy, fair roof if not brushed. . . . . . . . . . . . . . . .. .... .. ...•. . .. . 
COAL, with 1 inch of shale in middle . ... . .. ............. . . .. ... ..... . 
Shale, carbonaceous ... . ........ .. .. .. .... .. . . . ... . ... . ... . 
Clay, sandy, hard.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............. . 

Feet. Inches. 
6 
5 
1 10 

1 
2 6 

At the R. W. Shepard slope, a short distance east (S. W. 14 S. W. 
14 Sec. 15), the coal bed and roof are the same as at Baker's. 

One-half mile west of Bellamy (N. W. l!i, Sec. 23, T. 34 N., R. 
:?.0 19 W.), there are 18 inches of coal with a sandstone roof and a 3-inch 

parting of shale. 'l'wo miles northeast of the village (S. W. 14 S. W. 
14 Sec. 7 and vicinity), recent strippings have been made in 12 to 18 
inches of excellent coal, on which lies 12 feet of yellowish-white, 
massive, cross-bedded sandstone. Other exposures of thin coal beds 
appear farther down McCarty creek. 

WARREN COUNTY.* 

·warren county contains only a few square miles of Pennsyl
vanian strata in an outlier halfway between Pendleton and Jonesburg, 
where drab limestone and fragments of coal have been found. No 
coal of importance bas been located in this area. A number of pockets 
in different parts of the county contain coal, but they are of very 
small extent and their coal is of uncertain. quality. 

WORTH COUNTY: 

So far as known there are no outcropping coal f>eds in vVorth 
county. Aside from glacial drift, the surface formation of most of 
the county is the Douglas shale. In the Lawrence shale, a thick mem
ber of the upper part of the Douglas, some comparatively unimportant 
coal beds were found in Gentry county, and it may be that similar 
deposits exist beneath the drift in Worth. At Denver the upper part 
of the Lansing formation is brought to the surface by an •anticline 
(arch), so that at that place the Bevier horizon, at which there is some 
coal in Gentry county, lies only about 625. feet below the surface. 

The qnly definite information concerning the coal horizons of the 
Cherokee shale is derived from the record of a core recently bored 
three-fourths of a mile east of Allendale, in the northeastern part of 
the county. This record is very important, for it proves the existence 

*Broadhead, G. C., Warre11 County: Mo. Geo!. Survey, 1855-1871, pp. 37-64. The 
topography is shown on the Hermann sheet of the U. S. Geo!. Survey. 
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of workable Cherokee coal beds much farther west than they had 
hitherto been found on the northern edge of the State. A thick lime
stone series, probably the basal members of the Kansas City limestone 
(base of Missouri group), was penetrated at a depth of 375 to 420 feet 
and 3 coal beds at more than 900 feet, the highest and thickest ap
parently occupying the horizon of the Cainesville bed of llarrison and 
Mercer counties. Drilling was stopped in massive, micaceous sand
stone, evidently of lower Cherokee age, at a depth of 1,135 feet. Fol
lowing is the record of the strata which bear the coal beds mentioned: 

Shale, black, "slaty," wit h "sulphur" bands ..... 
COAL (Caincsvillo'/J ... . .. .. .. .. . . 
Shale, gray, sandy . . .. . . . . ... . .. .. . . . . . .. ...• . ......• 
Clay............ . . . .. ... .. . . . . . . . . . . .. .. .. .. .. . 
Shale, dark .... .. .. .. .. .. . ...... .. ... . . . . . .• ... 
Shale, with "sulphur" bands . .. ..... . ............ . ...• 
COAL . . ......... ..... . .. .. .. .. .. .. .. . ... . .. . .. .. .. . 
Shale, dark. . . . . . . . . . . • . . . . .... . .. . ... . .. . .... . 
COAL ...... .. .•. .. . . .•.. .. ...•.. . ... . •.. .. ... . .. .. . 
Clay ..... .. . . . . . .. . ...• . .. . ..... ... .. .. . . ...• .. .. . . 
Shale, sandy .. ..... .. .. ....... . .... .. . • . 
Shale. black . . ... .. . ........ . ....................... . 

Thickness. 
Feet. Inches 

7 6 
2 3 
7 
2 5 

6 
2 
1 6 
5 
1 4 

9 
5 
1 6 

Depth. 
Feet. Inches. 
933 5 
935 8 
942 8 
945 1 
945 7 
947 7 
949 1 
954 1 
055 5 
956 2 
961 2 
962 8 

'l'he two lower coal beds arc so close together that it is doubtful 
if both could be mined from the same shaft. There is a total of 45 
inches in the two higher beds, however, and it is fair to consider that 
thickness an average for the entire county, making the total original 
tonnage 1,140,480,000 tons. 

OTHER COUNTIES. 

Small outliers and pockets of Pennsylvanian, scattered over the 
surface of many counties in southwest and south :Missouri, are not 
described in detail in this report. Camden, Hickory, Polk, Greene, 
Christian, Lawrence, and Newton counties contain a large number of 
these outliers, the position of many of which is shown on the State 
geological map accompanying this report. Some of the deposits in 
nearly every county contain coal, but not of sufficient quality or in 
sufficient quantity to be of more than very local interest. '\Vith the 
exception of a report on Greene county, t very little has been published 
on this region, and the economic importance of the coal pockets was 
not considered sufficient to justify their exa~ination by the write_r. 

tShepard, F. M .. Report on Greene County: Geo!. Survey of Missouri, Vol. XII, pt. l, 
1898, pp. 123-141 and 211-212. 



CHAPTER V. 

CHEMICAL ANALYSES OF MISSOURI COALS. 

11iethod of Sampl·ing.-Analyses 0£ Missouri coals have been pub
lished in a number of the earlier reports of this Bureau, but on account 
of the lack of uniformity or standardization of method, both in taking 
the coal sample and in making the analysis, these analyses lack re
liability as well as a parity basis for examination and comparison. 
:Many of them were doubtless correctly made, but it is generally im
possible to distinguish the valid analyses from those that are subject 
to question. The U. S. Geologit·al Survey experienced the same 
difficulty, which resulted in the appointment of a committee to deter
mine the best method of sampling the beds. The meth0d selected by 
this committee for the Federal Survey has been adopted as the stand
ard £or the Missouri work. 

The number of samples taken for analyses and the points selected 
for sampling depend largely on the size of the mine, the daily pro
duction and the variability in the qua.lity or thickness of the coal. 
At most of the mines in the .State three samples were taken. When 
a point for sampling was selected-invariably a fresh face in the 
active workings of the mine- the face of the bed was cleared of 
burned powder, dirt, and loose coal from roof to floor, for a width 
of about 5 feet, in order to prevent any loose fragments or foreign 
matter from falling from the face of the coal to the sampling cloth. 
For the same reason insecure pieces of the roof were also taken down 
in advance. In the middle of the area thus cleared, the coal was cut 
away with the pick from roof to floor for a width of one foot and 
to a depth of at least one inch, with a view to removing any discolored, 
altered, or otherwise deteriorated coal that might be near the surface, 
and also to square up that portion of the face in preparation for the 
sample cutting. The floor was then smoothed and cleaned and the 
sampling cloth spread on it close to the £ace of the coal. Then a 
uniform cut perpendicular to the bed was made 2 inches deep and 6 
inches wide ( or 3 inches deep and 4 inches wide in the softer coals) 
from the roof down the middle of the foot-wide cut previously made 
in the coal face. Enough coal was cut to make a sample weighing at 
least 6 pounds for each foot of the thickness of the bed. In cutting 
the sample care was taken to exclude such impurities- bony layers, 

(421) • 
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shale partings, "sulphur" lenses, streaks-as arc commonly rejected 
in mining and preparing the coal at the mine. Usually partings over 
three-eighths of an inch in thickness were rejected. As soon as the 
sample was cut, it was crushed in the mine so that all of the particles 
would pass a half-inch mesh. The sample was then thoroughly mixed 
by two men grasping the opposite corners of the blanket and rolling 
it diagonally by raising one corner at a time. The pile was then flat
tened and quartered, and two opposite quarters brushed off. The 
remainder was again repeatedly mixed and quartered until reduced 
nearly to the amount required to fill a 9 by 3-inch cylindrical can 
(standard size). After labeling, the top of the can was screwed on 
tight and sealed with adhesive tape to prevent the admission of air 
as well as the escape of gases. The samples were then sent to the 
U. S. Geological Survey or, later, to the Bureau of l\Tines, where they 
were analyzed. 

The analytical and other tests of the coals of l\fissouri were 
carried out under a co-operative agreement with the U. S. Geological 
Survey, which agreement was continued after the reorganization of 
the Technologic Branch of that Survey as the Bureau of 1\fines. It 
is believed that the samples taken in the manner described above* 
represent fairly the coal as produced. at the points where the samples 
are taken in the ~ ines. To obtain a more accurate sho,wing of the 
quality of the coal, as a whole, in any mine it is, however, desirable 
to collect a considerable number of samples distributed among as 
many points as may be practicable ( the more the better) in the mine, 
since the coal often varies somewhat as to ash, moisture, or sulphur, 
and, so, as to calorific value, in different parts of a single mine. For 
this reason the analyses quoted below may not, on account of the small 
number of samples taken from each mine, always represent the average 
of the coal as mined not only in all parts of the mine but also as pro
duced through a term of years during which mining operations may 
have extended to otl1er points in the same property. ·while, perhaps, 
not always accurately representative of the average quality of the 
coal in the particular mine the combined analyses are probably 
adequate and satisfactory in showing the quality of the coal and bed 
in the district from which they were obtained. The samples were 
collected by V. H. Hughes, J. )I. "\l{ebb, R. D. Killian, 1\f. Albertson 
and Henry Hinds. 

'l'HE CONSTI'l'UEN'l'S OF COAL. 

Primarily coal is composed in varying proportions (1) of impuri
ties, mainly of inorganic origin, which are detrimental to its value, 
and (2) of matter of organic origin, that is, derived from the vegetal 

*l!'or full description of U1e methods of sampling sec Bureau of JVlloes, Technical Paper 
No. 1, 1911, 18 pp. 
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debris from which the coal was formed. The organic matter includes 
the essential fuel or heat-producing portion. In the table under 
"proximate analysis" four constituents of the coal are given, and 
under "ultimate analysis" five, with the ash percentage common to 
both. 

The proximate analysis is not an elementary analysis, that is, it 
does not attempt to show the percentages of the chemical elements, 
hydrogen, oxygen, carbon, etc., in the coal. It is merely a conven
tional method of treatment for the purpose of ascertaining: (1) The 
relative amounts of certain important impurities, such as the moisture 
and the ash; and (2) the general nature of 'the combustible matter as 
indicated by the amount of "volatile matter" contained in it. In 
this process the coal is subjected to a carefully prescribed treatment 
by heat, supposed to be comparable to that endured by coal in the 
ordinary process of coke making. In general terms, the proportion 
of the coal that is driven off as gas-that is, the part which is volatilized 
under the roasting-is classed as "volatile matter." The remaining 
part, which is supposed to correspond very nearly to the organic 
matter left in coke, is termed "fixed carbon." By deducting the 
moisture from the volatile matter the so-called '' volatile combustible 
matter" is determined. In modern practice the proximate analysis 
is much refined and carefully standardized, and has lost much of its 
original significance, but it is still a purely conventional and arbitrary 
process. 

'rhe moisture and ash, which are the principal impurities-
' not parts of the combustible matter, of the fuel-are determined as 

in the ultimate analysis, as also is the sulphur, one of the chemical 
elements sometimes measured for inclusion in the proximate as well 
as in the ultimate analysis. 

The moisture consists of that which is inherent in the coal-that 
is, residual water from the original peat or that subsequently gene
rated by chemical action,-together with the extraneous water taken 
up by the coal in various ways and stored between the grains and in 
the joints. The moisture is approximately, though never exactly, 
determined in the samples by drying (usually at a temperature of 
105° C.) and weighing again. By subtracting from the hydrogen and 
oxygen reported in the ultimate analysis of the "air-dried" coal the 
amounts of these two elements corresponding to the previously de
termined moisture in the "air-dried" sample and recalculating the 
remaining percentages to total one hundred per cent, the analysis 
of the fuel is reduced to the "dry coal" basis. Dividing the remain
ing percentages by one minus the percentage of ash similarly recalcu
lates the analysis to the ash-free basis; and so on. 

In the average bituminous coal of moderately low rank, as mined, 
ash is nearly equal to moisture in importance as a harmful ingredient. 
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In the lower grades of coal the moisture predominates; in the higher 
grades the ash generally exceeds the moisture. Ash is the more ob
jectionable for it not only absorbs heat but also produces refuse, which 
must subsequently be handled and disposed of. 

There are three sources of ash in coal, t:wo primary and one 
secondary. All vegetable matter contains some mineral matter which 
remains as ash when the compound is burned. The plants which 
formed the coal were no exception. A second primary source of ash 
was the fine particles of dust, sand or mud that were blown or washed 
into the swamp in which the coal was formed. A third portion of the 
ash was formed much later. Many Missouri coals are associated with 
limestone cap-or bottom-rocks; and circulating waters, after dissolving 
portions of these have later deposited in joints and crevices of the 
coals certain carbonates and sulphates, all contributions to ash, ap
pearing as crystals and white incrustations or "scale". Transparent 
flakes of gypsum (selenite) are common. Some oxide of silica, as well 
as clay, may also be deposited by circulating waters. 

The chemical composition of ash is extremely variable, but it con
sists chiefly of the oxides of iron (Fe20 8), calcium ( CaO), aluminum 
(Al20 3), magnesium (MgO) , silicon (Si02 ) and sodium and potassium 
(Na20, K 20 ) combined with certain acids, to form calcite, selenite, 
aluminum silicate, and other minerals. 

The volatile matter in the coal includes small quantities of nitro
gen and carbon dioxide, but, predominantly, it is composed of organic 
compounds of carbon, hydrogen and oxygen. Sulphur is also included 

' in some of the compounds. 
In the ultimate analysis, the elements composing the moisture in 

the coal as analyzed, the volatile matter, and the fixed carbon are 
included under the columns of the table headed Hydrogen, Carbon, 
Nitrogen, Oxygen, and Sulphur. The purpose of this form of analysis 
is to reveal the proportions of each of these elements in the coal, par
ticularly those that produce heat, but the analysis does not express 
the chemical combinations of these elements; neither the number nor 
the nature of all the organic compounds existing in any type of coal 
are fully known. The gases driven off by heat may be analyzed, but 
they are only the products of the decomposition of the organic 
compounds existing in the coal. 

The important elements in any coal are the carbon, which forms 
the greater part of the fuel if the coal is not too high in ash to burn, 
and the hydrogen, which, though relatively small in amount, has a 
lJeating power per unit about four times that of unit carbon. The 
sulphur lends a slight heat increment to the coal under certain con
ditions, particularly if it exists in a free state. The nitrogen of the 
coal, always very small in amount, is presumably passive and inert 
and is chiefly notable as a diluent, displacing other matter of posit ive 
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value. The oxygen, on the other hand, is not only inert a.nd diluent, 
but it. appears to have the effect of neutralizing so much of the hydro
gen as would be necessary to form water with the oxygen in the 
process of burning. 

In the original vcgeta.l debris contributed to the mother peat 
the oxygen nearly equaled the carbon in weight, thus constituting the 
most serious of the harmful elements in the lower ranks of coals, its 
anticalorific effect being nearly equal to that of the same weight of 
ash. t The progressive advancement of the fuels from peats to coals 
of successively higher ranks through the action of dynamo-chemical 
agencies is marked chiefly by the progressive elimination of the oxy
gen, which up to the point of anthracitization of the coals accomplishes 
a corresponding improvement in the quality and heat value or efficiency 
of the fuel. Simultaneously there is a progressive reduction of 
moisture also. Accompanying the elminiation of oxygen the.re are 
less important losses of the volatile carbon and of the hydrogen. The 
net result is a relative increase or concentration of the carbon in the 
.coal and, up to a certain variable point, a relative increase in the 
percentage of the hydrogen not neutralized in effect by the oxygen. 

In this connection it should be noted that the oxygen reported in 
the ultimate analysis, which appears in general to range between 9 
and 12 per cent in Missouri coals, includes the oxygen of the moisture 
of the coals as reported on the "air-dried" basis, as well as the oxygen 
in the organic compounds of the coal. The latent or organically com
bined oxygen in the coal may roughly be determined by subtracting 
one-ninth of the reported moisture percentage from the oxygen per
centage given in the ultimate analysis. 

The calorific values of the carbon, hydrogen and free sulphur are 
rated at 8,080, 34,460, and 2,250 heat units respectively. These values 
are used in calculating the efficiency of the coal from the ultimate 
analysis, the percentage of hydrogen being discounted by so much as 
might be necessary to form water with the oxygen present. This is 
graphically expressed in Dulong's formula for calculating tlie calorific 
value of the coal as follows, in which S = sulphur, C carbon, 
H = hydrogen, and O = oxygen : 

2250 S + 8080 C + 34460 (H - 03 ) 

As already noted, carbon is the principal combustible matter in 
coal. Other things being equal, the greater the amount of "fixed 
carbon" (that part of the carbon which is not driven off with the 
volatile combustible matter) the greater the heating value of the coal 
np to a certain limit-that is, until the coal approaches the grade or 
quality of anthracite. Fixed carbon has not, however , so high a 
l1eating value as the hydrocarbons ( compounds of C and H ) ; there-

tSee Bull. U. S. Geol. Survey, 382, 1909: Bull. Bureau of Mines, No. 29, 1911. 
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fore some coals, like cannels, which contain relatively large amounts 
of volatile hydrocarbons, have higher efficiencies than those which 
contain a large amount of '' fixed carbon,'' provided the amounts of 
oxygen and ash are the same. l\Iost coals, not cannels, that contain 
small percentages of '' fixed carbon,'' have relatively low heating 
values, owing mainly to ihe larger quantities of oxygen they contain 
either combined in the organic compounds or in tlle moisture of the 
coal. 

In the coals of Missouri sulphur usually occurs as pyrite or 
marcasite, but it also appears frequently as sulphates in the "white 
scale" that fills some of the joints. It is also present as free sulphur. 
'l'he total amount revealed by the ultimate analyses ranges from 1.74 
per cent to 7.90 per cent in the coal as received. "\Vhen free, sulphur 
has a heating value much less than that of carbon, as has already 
been stated, and therefore tends to lower the efficiency of the coal. 
In the sulphides its heat value is still less, and in the sulphates it may 
be rated as a harmful impurity. 'l'he sulphides deserve further con
sideration . as harmful because of their tendency to form iron oxide 
v.nd clinker, and especially because of their had effects on iron, whether 
in the grate or in the product of the blast furnace. 

From the foregoing it will be seen that the analysis of any coal 
at once furnishes an index to both its characte1· or type and its 
heating value. 

METHOD Ol<' STA'fEMENT OF ANALYSES. 

In the accompanying table the analyses are stated in four forrns-
(a) air dried; (b) as received; ( c) moisture-free, and ( cl) moisture
and ash-free. Coal is "air dried" by exposing it in pulverized form 
to a current of dry warm air in conformity with certain explicitly pre
scribed rules. 'l'he loss of moisture in this process is presumed to 
correspond in a general way to that which the coal ordinarily under
goes in ti:ansportation from the mine to the point where it is used. 
The moisture loss of Missouri coals while they are thus dried ranges 
from 3.50 per cent to l 3.70 per cent. After '' air drying,'' the percent
ages of moisture, volatile combustible matter, fixed carbon, and other 
constituents are determined as shown in the table under a, ( = air 
dried). The :figures under b ( = as received) represent the coal as it 
existed when the sample can was opened. It approximates the state 
of the fuel at the face in tlle mine. 1n the proximate analysis the 
"as received" form is calculated by multiplying the percentages in 
the air-dried coal by 1 minus the air-drying moisture loss (1.00 - air
drying loss) and adding the air-drying loss, as shown in the following 
example, in which the air-drying loss ·was 8.60 per cent. 
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Moisture ....... .. . ........... . 
Volatile combustible matter ...... . .... . . 
Ash . . . ...... . ... . .. . 
Fixed carbon . ...... ... ............ . . . . 

Tvtal ............. ..... .• ....... . 
Air-drying Joss 8.60% . 

Coal 
(air dried). 

3.25 X 91.40 
34.58 X ()l .40 
18.50 X 91.4() 
43.67 X 91.40 

100.00 

427 

Coal (as 
r eceived). 

2.97 ( +8.60) ll . 57 
31.61 
16.91 
39.91 

100.00 

The "as received" form of statement of the ultimate analysis is 
obtained similarly by recalculating and adding the H and O repre
sented by the air-drying loss in the moisture (1/0 and 8/ 9 respectively). 

The reduction of the analyses to the dry coal or moisture-free 
basis (c of the table), and to the ash- and moisture-free basis (din 
table) has already been explained. 

Moisture- and ash-free coal is sometimes termed '' pure coal,'' 
though the latter term is more properly applied to coal that is ash-, 
moisture- and sulphur-free. 

CALORIFIC VALUE. 

The relative efficiencies of various coals are approximately deter
mined in the laboratories by burning them in an apparatus called a 
calorimeter,* in which the amount of heat developed by the total com
bustion of a given weight of the coal is accurately measured, and the 
results of such determinations are stated in calories or in British thermal 
units or both. A calorie is the amount of heat required to raise one kilo
gram of water, at maximum density;, one degree centigrade. The Britisl1 
thermal unit is the heat needed to raise one pound of water, maximum 
density, one degree Fahrenheit. Calorific values may be converted to 
B. t. u. 's by multiplying by 1.8. 

*The Mahler bomb calorimeter wa..5 used In all tests given in this report,. 



COAL ANALYSES. 
Moist. =moisture, V. =volatile matter. F. C. =fixed carbon; H . •hydrogen, C. =carbon, N. =nitrogen. 0. =oxygen; Cal. V. Det'd. mcaloriflc valuo 

determined, B. T. U. =British thermal units; a. =air dried, b. =as received, c. = moisture free, d. •moisture and ash free. 

Location. 

Connelsville--
It miles south. 

Kirksville--
t mile west. 

IGrksvllle--
i mile west. 

Novinger-
2 i miles sou th west. 

Novinger--
21 miles north. 

Stahl-
1 mile northwest. 

Martinsburg
t mile west. 

I 

Lab. Sam- Loss air 
No. pie. dry. 

a. 11.40 
10,88S b . ........ 

C. ........ 
d. . .... ... 
a. 11.10 

10,106 b. ........ 
c. ........ 
d. . ....... 
a. 9.80 

10,442 b . ........ 
c. . . . ..... 
d . ... ..... 
a. 9.50 

10,090 b. ...... .. 
C. ........ 
d. ... ... . . 
a . 10.40 

10,089 b. ........ 
C. ........ 
d. .. ...... 
a. 9.50 

10,081 b. ..... ... 
C. ····· .. . d. ·· ··· ... 

a. I 8.80 
11,478 t :::::::: 

d. . • • .. . .. 
- - --- - - -1- --,.--1 

ADAIR COUNTY. 

Proximate. I Ultimate. Cal. V. Dct'd. 

Moist. I Vol. IF. o. j Ash. Ii H. I 0 . I N. I o. I s. Calories.I B. T. U. 
Name of bed. 

5 . 27 36.26 44.19 14.28 5.00 62.93 1.13 12.92 3.74 6,418 11,552 Bevier. 
16.07 32.13 39.15 '12.65 5.70 55.76 1.00 21.58 3.31 5,685 10,235 . ..... .. 38.28 46.65 15.07 4.66 66.44 1.19 8.70 3.94 6,775 12,195 ........ 45.07 54.93 ...... 5.49 78.23 1.40 10.24 4.64 7,977 14,359 - - -
3.93 36.05 44.37 15.65 4.87 63 . 13 1.05 11.15 4.15 6,412 11,542 Bevier. 

14.59 32.05 39.45 13.91 5 . 56 56.12 .93 19. 79 3.69 5,700 10,260 . ....... 37.52 46.19 16.29 4.61 65.71 1 .09 7.98 4.32 6,674 12,013 ........ 44 .82 55.18 ······ 5.51 78.50 1.30 9.53 5.16 7,973 14,351 ------ ---------5.10 35 . 80 44.53 14.57 4.95 62.56 1.11 10.95 5 . 86 6,343 11,417 Bevier. 
14.40 32.29 40.17 13.14 5.56 56.43 1.00 18.58 5.29 5,721 10,298 

. ....... 37.72 46 . 93 15.35 4.63 65.93 1.17 6.74 6.18 6 ,683 12,029 .. . .. . . . 44.56 55.44 ...... 5.47 77.88 1.38 7.97 7.30 7,895 14,211 - - - ,_ - -- - --- --
6.22 36.11 46.33 11.34 5 . 11 64.54 1.08 14.04 3.89 6,576 11,837 Bevier. 

15.13 32.68 41.93 10.26 5.68 58.41 .98 21.15 3 . 52 5,951 10,712 . ...... . 38.51 49.40 12.09 4.71 68.82 1.15 9.08 4.15 7,012 12,622 . .... ... 43.81 56. 19 .... .. 5.36 78.28 1 .31 10 . 33 4.72 7,976 14,357 
--- - --5.95 37.34 43.44 13.27 5.06 64 .43 1.10 12.77 3.37 6,454 11,617 Bevier. 

15.73 33 .46 38.92 11.89 5 . 69 57.72 .99 20.69 3.02 5,783 10,409 
······ .. 39.71 46.18 14.11 4 .68 68.50 1.17 7.96 3.58 6,863 12,353 
. . . . . . . . 46.23 53.77 ...... 5.45 79.77 1.36 9.25 4.17 7,991 14,384 - ----- ,__ - - -------

6.48 38.46 42.92 12.14 5.33 63.08 1.05 14.45 3.95 6,421 11,558 Lexington. 
15.36 34.81 38. 84 10.99 5.88 57.09 .95 21.52 3.57 5,811 10,460 

. ..... . . 41.13 45.89 12.98 4.93 67.45 1.12 9.30 4 . 22 6,8661 12,359 ... . .... 47.27 52.73 ...... 5.67 77.51 1.29 10.68 4.85 7,890 14,202 

AUDRAIN COUNTY. 

1.38 42.38 43.5011 12.7411 4.88 66.711 .9ll 9 . 101 5.66 1 6,790 12,222 MuJky. 
10.06 38 . 65 39.67 11.62 5.43 60.841 .83, 16.12 5.16 6,192 11,146 

.. ...... 42.97 44.11 12.92 4.79 67.65 .92 7.98 5.74 6,885 12,393 
._._·_·_· _. _· _· ,:-4_9_._3_5.

1
_5_o_._6s_. _· ._._·_· ~ 11. 69 ~ ~ 6. 59 __ 1_._9_0_1.

1 
_ _ 1_4_. 2_a_3_

11

• ______ _ 



Vandalia-
i mile north. UJI[ UJI[ ~tn11 tii[ i!J!I :JI[ itU[ i:UI\ ~JgJ[ ttli?[ Mulky. 

50.81 49.19...... 5.61 79.08 1.25 7.73 6.3\ 8,155 14,679 
_,_ __ ..,__ __ .,__ __ .,__ __ __,_ ___ -'---------

BARTON COUNTY. 

I 
a. 

. ... ~:~01 
1.28 33 . 47 55.91 9.34 5.13 74.72 1.43 5.60 3.78 7,534 13,561 Weir-Pittsburg. 

Mindenmines- ll,180F b. 5.43 32.06 53.56 8.95 5.38 71.58 1.37 9.10 3.62 7,218 12,992 
1 mile northeast. c. . .. ... .. 33.90 56.64 9.46 5.05 75.69 1.45 4.52 3.83 7,632 13,738 

d. 37.44 62.56 . . .... 5.58 83.60 1.60 4.99 4.23 8,430 15,174 ---------,-
a. 

.... 4:~01 
1.64 32.37 53.99 12.00 4.80 70.68 1.14 6.16 5.22 7,163 12,893 Weir-Pittsburg. 

Mindenmines- 11, 188F b. 5.87 30.98 51.67 11.48 5.07 67.64 1.09 9.72 5 . 00 6,855 12,339 
2 miles northwest. c. . .. . .... 32.91 54.89 12 .20 4.70 71.85 1. 16 4.78 5.31 7,282 13,108 

d. 37.48 62.52 . ..... 5.35 81.84 1.32 5.44 6 . 05 8,294 14,929 

BATES COUNTY. 

I 
1.12134.75 15.73

1 
1.09 7.73 4.29' 12 , 128 Mulberry. a. 

'. '°1 
47.80 4.621 66 . 54 6,738 

Amsterdam- 11,309 b. .... ~:~~1 ~~:§~ 44.17 14.53 5.11 61.48 1 . 01 13.91 3.96 6,226 11,207 
c. . . . . . . . . 48.64 16.00 4 . 50 67. 70 1.11 6.33 4.36 6,856 12,341 
d. ........ 42.10 57.90 . ..... 5.36 80.60 1.32 7.53 5.19 8,162 14,692 

a. ':~! 2,631 33. 70 51.80 11.87 4.88 70.21 1.33 9.401 2.31 6,965 12,537 Mulberry. 
Hume-- 11,229 b. 12.27 30.36 46.68 10.69 5.50 63.26 1.20 17.27 2.08 6,275 11,295 

4 miles ca.st. c. ........ 34.61 53.20 12.19 4 .72 72.11 1.37 7.24 2.37 7,153 12,875 
d. . .... .. . . .. ..... 39.41 60.59 . .. ... 5.38 82.12 1.56 8.24 2.70 8,146 14,663 

a. ::):Fl 1.86 36.08 46.30 15. 76 4.74 65.75 1.10 7 .14 5.51 6,752 12,154 Lower Rich Hill. 
New Home-- 11,225 b. 10.01 33.09 42.45 14 . 45 5.27 60.29 1.01 13 .93 5.05 !i,192 ll, 146 

~~c3z3~V.T. 39 N., c. ........ 36. 77 47.17 16.06 4.62 66.99 1.12 5.60 5.61 6,881 12,38!i 
d. . ..... . . 43.80 56.20 . ..... 5.50 79.81 1.33 6.68 6.68 8,197 14,756 

I ::t: ~~I 
------

a. 6.20 37.86 46.90 13.54 5.02 07.35 1.07 7.52 5.50 6,955 12,519 Lower Rich Hill. 
Rich Hill- 11,200 b. .. . .. . .. 35.51 44.00 12.70 5.40 63.17 1.00 12.57 5 .16 6,524 11,742 

2 miles northwest. C. . ....... .. 38.51 47.72 13.77 4.91 68.51 1.08 6.13 5.60 7,075 12,735 
d, . . ... . .. .. 44.66 55.34 ..... . 5.69 79.45 1.25 7 .12 6.49 8,205 14,769 

--- --- ------- ---

I a. 7.90 1. 41 37.29 44.82 16.48 4.83 65.39 1.20 6.80 5.30 6,726 12,107 Lower Rich Hill. 
Rich Hill- 11,195 b. .. . .. ... 9.20 34.34 41.28 15.18 5.53 60.22 1.11 13 .28 4.88 6,195 ll, 151 

2 miles south. C. . ....... . . .. . . .. 37.82 45.46 16.72 4.751 66.32 1.22 5.62 5.37 6,823 12,281 
d. .. .. . . . . . . . . . . . . 45.41 54.59 . ..... 5. 70 79. 64 1.46 6.75 6.45 8,193 14 , 747 

• 



BOONE COUNTY. 

Loss air I Proximate. Ultimate. Ca.I. V. Dot'd. 
La.b. Sam-

Location. No. pie. dry. 

I \ vo1. J F . c.1 I I I Calories.I B. T. U. 
Na.me of bed. 

Moist. Ash. H. C. N. o. s. 

' 
1.011 7 .84 ' a.. 9.30 I 1.61 37.08 46.74 14 . 57 4.68 66.32 5.581 6,641 11,954 Bevier. 

Columbia.- 11,4821 b. .. . ~~::~ 33.63 42.40 13.21 5.27 60.15 .921 15.39 5.06 6,023 10,841 
4i milos north. c. 37.69 47.51 14. 80 4.56 67.40 1.03 6. 54 5. 67 6,749 12,148 

d. ........ . . . ... .. 44.24 55.76 . ..... 5.35 79.11 1.21 7.68 6.65 7,921 14,258 
I 

CALDWELL COUNTY. 

a.. 4.70 6.601 36.73 43.41 13.26 5.15 63.38 1. 22 11.94 5.05 6,467 11,641 Bevier. 
Hamilton- 10,172 b. . ..... .. 10.99, 35.00 41.37 12.64 5.43 60.40 1.16 15.56 4.81 6,163 ll ,093 

1 t miles north. c. . ....... . . . . . . . . 39.32 46.48 14.20 4. 73 67.86 1.30 6.51 5.40 6,924 12 ,463 
d. . ...... . . . . . . . . . 45.83 54.17 . .... . 5.51 79.09 1.52 7.59 6.29 8,070 14,526 

CALLAWAY COUNTY. 

a.. 9.30 1.62 36.19
1 

50.76 11.43 4 .79 70.25 .99 8.13 4.411 7,044 12,679/ Bevier. 
Fulton- ll ,504 b. . . . . . . . . 10.77 32.82 46.04 10 .37 5.37 63.72 .90 15.64 4.00 6,389 11 ,500 

2 miles southwest. c. . . . . . . . . . ....... 36. 781 51. 60 ll.62 4 . 67 71 .41 1 . 01 6.81 4.481 7 , 160 12 .8881 d. .. ... . .. . . .. . ... 41. 62 58. 38 5.28 80.80 1.14 7.71 5.07 8,102 14 ,584 

OLAY COUNTY. 

a . 11.wl 3.56 37.45 44.92 14.07 4.99 65.35 1.11 11.17 3.31 6,534 11. 761 Lexington. 
Missouri City- 10,231 b. ........ 1 14.26 33.29 39.94 12.51 5.67 58.10 .99 19.79 2.94 5,809 10,456 

l mile west. c. . . . . . . . . . ....... 38.83 46.58 14.59 4.77 67. 76 1. 1/; 8.30 3.43 6,775 12,195 
d. . .. ... . . 45.46 54.64 ...... 6 .58 79 .33 1.35 9.72 4.02 7,932 14,278 

GRUNDY COUNTY. 

a.. 4.90 7 .40 40.13 40.25 12.22 5.36 64.60 1.09 13.46 3. 271 6,472 11,650 Tebo(?). 
Trenton- 10,161 b. ........ 11.94 38.16 38.28 11.62 5.64 61.43 1. 04 17 . 16 3.11 6.155 11,079 

i mile north. c. . ....... . .. ····· 43.33 43.47 13.20 4.89 69.76 1.18 7.44 3.53 6,990 12,582 
d. .. . ... . . . . . . . .. . 49.92 50.08 . ..... 5.63 80.37 1.36 8.57 4 .071 8,053 14,495 

- - -

~ . 



HARRISON COUNTY. 

12.00 3 . 80 42.20 46 . 20 7 . 111 5 . 18 I 1 . 25 12.90 3.44 7,007 12,613 Lexington. a. 60.521 :Melbourn- 11 , 377 b. . . . . . . . . 15 . 34 37.14 40 . 74 6 .78 5.89 61. 18 1.10 22.02 3.03 6,166 11 ,099 
t mHo cast . C. . . . . . . . . . .... .. . 43 . 87 48 .12 .. ~:~~1 4 .95 72 . 27 1.30 9 . 89 3.58 7,283 13,109 

d. . . . . . . . . .. . . .. . 47 . 69 52 . 31 5.38 78.56 1.41 10. 76 3.801 7 , 917 14,251 

HENRY COUNTY. 

a. 8. 101 2.08 40.79 44.52 12.61 4 .86 67 . 69 .99 9.93 3.92 6, 844 12 ,319 T ebo. 
Calhoun- 11 , 317 b. . . .. . . . 10.60 37.24 40 . 65 11 . 51 5 .41 61.80 .90 16.80 3.58 6 ,249 11,248 

2 i milos west. c. . .. . . ... . . . . . . . . 41.66 45.46 12 .88 4.73 69.13 1.01 8 . 25 4.00 6,990 12,582 
d. . . . . . . . . . . . . . . . . 47.82 52.18 . .. .. . 5.43 79 . 35 1.16 9.47 4.59 8,023 14,441 

a. I· .. 6 :40 
2 . 92 39 . 99 43.19 13 .90 4.98 66 . 77 . 96 9.32 4 071 6,800 12,240 Tobo. 

Clinton- 11,251 b. 9.13 37.43 40 .43 13.011 5.37 62.50 . 90 14.41 3.81 6,365 11.457 
3 i miles north west. c. . .. .. .. . .. . . .. . . 41.19 44.49 14.32 4. 80 68.78 . 99 6.92 4 . 19 7,005 12,609 

d. . .. .. . . 48.07 51 .93 . . .... 5.60 80 . 27 1. 16 8 . 08 4.89 8 , 176 14,717 

I 

- --- ---- ---
a . 

I:: :~::7~ : : :~~:g! 38 .84 43 .41 15.66 4 . 82 65 . 38 1.08 8 . 97 4 . 09 6,664 11,995 
Clinton- 11,3051 b. 34.68 38.77 13 . 98 5.49 58.38 .96 17 . 54 3.65 5,951 10,712 

l mile nonh. c. 39.67 44.34 15.99 4.68 66.78 1.10 7 . 28 4.17 6,807 12,253 
d. 47.22 52.78 . ..... 5.57 79.49 1.31 8 . 67 4.96 8,102 14,584 

I' ------- --
12,4511 Jordan. I a. l: <I:rl::}} 36 .85 48.65 11 . 76 4.89 68.97 1.25 10 .26 2 . 87 6 , 917 

Clinton- 11,373 b. 33.05 43.64 10.55 5.53 61.87 1.12 18.36 2.57 6,205 ll, 169 
2 miles east. c. 37 .89 50.02 12.09 4.71 70.92 1.28 8.05 2 .95 7,113 12,803 

cl. 43 . 10 56.90 . ..... 5.36 80.67 1.46 9 .15 3.3(> 8,091 14,564 ·~ ,-

I 
a. I· .. 8:~o 

1. 74 38 . 20 47.24 12.82 4.87 67.60 1.16 7.68 5. 87 6, 0:-11 12,476 Jordan. 
Clinton- 11,265 b. 9 . 90 35.03 43 . 31 11. 76 5.39 61.99 1.06 14.42 5.38 6,356 11,441 

3 miles southeast. c. . ' .. ... . . .. . . . . . 38.88 48.07 13.05 4.76 68.80 1.18 6.24 5.97 7,055 12,699 
d. . . . . . . . . 44.72 55.28 . ... . . 5.47 79.13 1.36 7.17 6.87 8,114 14,605 - ---a. 

1 

.. _ 8 :40 1.86 38.02 45.59 14.53 4 . 64 66.53 1.08 8.50 4 .721 6,768 12,182 J ordan. 
Deepwater- 11,255 b. 10 .10 34.83 41. 76 13.31 5.18 60. 94 . 99 15.26 4 . 32 6 , 199 11 ,158 

t mile east. C. . . .... .. . .. . . ... 38.74 46.46 14.80 4.52 67 .78 1.10 6.99 4.81 6,895 12 ,411 
cl. . .. ... . . 45 . 47 54.53 . ... .. 5.31 79.55 1.29 8.20 5.65 8,093 14,567 

[::}? 
- 3.951 a. 1.74 36 .76 50.34 11.16 4 . 88 70.94 1.12 7.95 7,145 12,861 Jordan. 

Deepwater- 11,313 b. 9.70 33.78 46 . 26 10.26 5.38 65. 19 1.03 14 . 51 3.63 6 , 566 11,819 
C. .. . ..... 37 .41 51.23 11.36 4. 76 72. 19 1.14 6.5a 4.02 7 ,271 13,088 
cl. . . . .. . .. 42.21 57 . 79 . .. ... 5.37 81. 44 1.29 7.36 4.54 8,203 14,765 

--- - - - ---- --
I a. I .... 9:~~ 

2 . 04 38 . 35 45.50 14.11 4.93 66 .24 1. 05 8.97 4.70 6,767 12 ,181 Tebo. 
Lowis- 11,270 b. 11.44 34.67 41.13 12.76 5.53 59.88 .95 16.63 4.25 6,117 11,011 

l mile nor th. c. . . .. .. . . . ... ... 39.15 46.44 14.41 4.81 67.62 1.07 7.29 4.80 6,907 12,433 
cl. . . . . . ... 45. 74 54.26 . ... .. 5 . 62 79 . 01 1 .25 8.51 5 . 61 8 ,070 14 ,526 

I 
a. 

1 

.. _ 7:~o 6 . 50 35.931 45.28 12.291 5.47 63.96 .92 12.95 4.41 6,474 11 ,653 Bowen. 
Windsor- 10,355 b. ia.51 33.24 41.88 11.37 5.89 59 .16 .85 18.65 4.08 5,988 10,779 

2 miles west. c. . .... .. . . . . . .. .. 38.43 48.42 .~~:~~ 5.08 68.40 .98 7.67 4. 721 6,923 12,461 
d. . ..... . . 44.25 55. 75 5.85 78.76 1. 13 8.83 5.43 7 ,971 14,348 



JOHNSON COUNTY. 

I 
Loss air I Proximate. Ultimate. I Cal. V. Det'd. 

I Lab. Sam-
Location. No. pie. dry. 

I J F. c. I I I I I I Oalorios.l B. T. U. 
Name of bed. 

Moist. Vol. Ash. H. 0. N. 0. s. 

,0 '"i a. 6.50 I 6 . 45 40.37 44.86 8.32 5.57 67 .45 1.141 13.37 4.15 6,819 12,274! Bevier. 
Sutherland- b. I:::~~:~~ 37.75 41.94 7.78 5.93 63.07 1.06 18.28 3.88 6,375 11,4751 t milo wost. c. 43 . 16 47.95 8.89 5.19 72.10 1.211 8.17 4.44 7,288 13,118 

d. 47.37 52.63 . ..... 5.69 79.14 1.33 8.97 4.87 7,999 14,308 

LAFAYETTE COUNTY. 

a. 7.00 7.90 35.84 44.20 12.061 5.27 63.61 1.14 14 . 14 3.78 6,389 11,500 Lexington. 
Corder- 10,246 b. ....... . 14.35 33.33 41.10 11.22 5.68 59.16 1.06 19.36 3.52 5,942 10,696 

t mile south. C. ... .. .. . . ....... 38 . 91 47.()9 13.10 4.78 69.07 1.24 7.70 4.11 6,937 12,487 
d. .. ... . . . . ....... 44.77 55.23 ······~ 79.48 1.43 8.86 4.73 7,982 14,368 ,_ 
a. 7.70 5.03 37.23 45.46 12.28 1 5.38 64.28 1.17 11.96 4.93 6,620 11,916 Lexington. 

Corder- 10,353 b. ........ 12.34 34.36 41.97 11.33 5.83 59.33 1.08 17.88 4.55 6,110 10,998 
l mHe north. c. ... . . ... . . ...... 39.20 47.87 .l~:~3 g:gg 67.68 1.23 7.88 5.19 6,970 12,546 

d. . .. . . .. . . ....... 45.02 54.98 77.73 1.41 9.05 5.96 8,005 14,409 -
a. 6.60 6.22 36.55 39.37 17.861 5.16 60.63 .99 12.23 3.13 6,145 11,061 Lexington. 

HigginsvHlo- 10,245 b. ........ 12.41 34.14 36.77 16.68 5.55 56.63 .02 17.30 2.92 5,739 10,330 
! mile south. C. . ... ... . . ....... 38.98 41.98 .1~:o~ 4.76 64.65 1.06 7 .16 3.33 6,552 11,794 

d. . ... . .. . ........ 48.15 51.85 5.88 79.86 1.30 8.85 4.11 8,093 14,568 

a. I:::~~: '.o 
4.73 35.01 45.90 14.361 4.98 63.47 1. 13 12.43 3 . 63 6,454 11,617 Lexington. 

Lexington- 10,233 b. 14.92 31.26 41.00 .~;:~~ 5.64 56.68 1.01 20.61 3.24 5,763 10,373 
2t miles west. c. . .... . .. 36.74 48.19 4.68 66.62 1.19 8.63 3 . 81 6,774 12,193 

d. . ....... . . . . ... . 43.26 56.74 5 . 51 78.44 1.40 10.16 4.49 7,976 14,357 

a. 10.10 3.72 35.60 44.79 15.89 5.00 62 . 10 1.09 12.49 3.43 6,323 11,381 Lexington. 
Napoleon- 10,232 b. ........ 13.44 32.00 40.27 14.29 5.62 55.83 .98 20.20 3.08 5,684 ~~jf~I 2 miles east. c. . ... ... . . ....... 36.97 46.52 16.51 4.77 64.50 1.13 9.53 3.56 6,566 

d. . . .. . .. . . ... ... . 44.28 55.72 . ..... 5. 71 77.25 1.35 11.43 4.26 7,864 14,156 ---
a. 8.50 3.17 36.02 43.56 17 . 25 4.74 61.68 1.00 7.80 7.53 6,400 11,520 Waverly. 

Waverly- 10,352 b. ... . ... 11.40 32 . 96 39.86 15.78 5.28 56.43 .92 14.70 6.8() 5,856 10,541 
li miles south. c. . . . . .. . . ...... . 37.20 44.99 17.81 4.53 63.69 1.04 5.16 7.77 6,610 11,898 

d. . . . . ... . ....... 45.26 54.74 ...... 5.51 77.49 1. 27 6.28 9.45 8,042 14.476 

a. 10.00 5.90 36.07 47 .13 10.()01 5.21 05.77 1.16 13.49 3.47 6,640 11,952 Lexington. 
Wellington- 10,234 b. . .. ..... 15.31 32.46 42.42 9.81 5.80 59.19 1.04 21.04 3.12 5,976 10,757 

2t miles west. c. .. . .. . .. ........ 38.33 50.09 11.58 4.84 69.89 1.23 8.78 3.68 7,056 12,700 
d. . . ·· · ··· ........ 43.35 56.65 . ..... 1 5.47 79.05 1.3() 9 . 93 4.16 7,980 14.364 



f 
to 
00 

Brookfield-
It miles east. 

Brookfield-
3 miles southeast. 

Marceline-
! mile west. 

Bevier-
2 miles west. 

Bevier- I It miles southeast. 

Bevier-
i mile east. 

Leavenworth, Kan.-
(Coal mined in 

Missouri.) 

Leavenworth, Kan.-
(Coal min cd 

Missouri.) 
in 

a. 
11,424 b. 

c. 
d. 

a. 
11,416 b. 

c. 
d. 

a. 
11,420 b. 

c. 
d. 

a. 
10 ,201 b. 

c. 
d. 

a. 
9,991 b. 

c. 
d. 

9,9921 
a. 
b. 
c. 

l 
d. 

a. 
12,848 b. 

c. 
d. 

a. 
12,852 b. 

c. 
d. 

12 .90 2.51 
........ 15.09 
. ....... . . . . . . . . 
. . . . . . . . ........ 

12.60 2 . 66 .... .... 14 .92 
... ..... . ...... . 
. . ... . . . ... ..... 

. . . ~~:~01 
2.35 

12 .51 
. . . . . . . . 

. "I ,! ii 
11.20 5. 69 

........ 16.25 . .. . . . .. 1 ........ ........ 
8.80 4.61 ........ 13.00 I' ... .... .. . .. ... 

..... . .. . . .. . . . . 

9.00 3.36 
........ 12.06 ... ... .. . . . ..... 
... ... . . .. ... ... 

9.10 3.15 
... ····· 11.96 . ... .... . ....... ... .. ... ........ 

LINN COUNTY. 

41.39 46.74 9.36'1 5.03 69.66 1.14 9.98 4.83 7,004 12,607 Tebo. 
36.05 40.71 8 .15 5.81 60.67 .99 20.17 4.21 6,100 10,980 
42.46 47.94 9.60 4.86 71.45 1.17 7.96 4.96 7,184 12,931 
46.97 53.03 ······I~ 79.04 1.29 8.80 5.49 7,947 14,305 

41.64 47.25 8.45 5.20 69.81 1.20 ~ I 4 . 74 7,070 12,726 Tebo. 
36.39 41.30 7.39 1 5.94 61.01 1.05 20.47 4.14 6,179 11.122 
42.77 48.54 

.. ~:~9 
5.03 71. 71 1.23 8 .47 4 .87 7,263 13,073 

46.84 53. 16 5.51 78 . 54 1.35 9.27 5 . 33 7,954 14,317 ----------43.85 45.50 8.30 5.23 70.34 1.20 10.16 4.77 7,120 12,816 'febo . 
39.29 40.76 7.44 5.85 63.02 1.08 18.34 4.27 6,380 11,484 
44.91 46.59 8.50 5.10 72 .03 1.23 8 . 26 4.88 7,292 13,126 
49.08 50.92 . . ... 5.57 78.72 1.34 9.04 5.33 7 ,969 14,344 

J 

• 

MACON COUNTY . 

38.00 45.76 10.64 5 .19 65.54 1.16 13.83 3.641 6,6711 12,008 Bevier. 
34.69 41. 79 9. 71 5.71 59.84 1.06 20 . 36 3.32 6,091 10,964 
40 . 25 48.48 11.27 4.85 69 .43 1.23 9.37 3.85 7 ,067 12,721 
45.36 54.64 ...... 5.47 78.25 1.39 10.55 4.34 7,967 14.341 

37.59 46.13 10.59 I 5.08l 65.60l l.18l 13.71 
3.84 6,647 11,965 Bevier. 

33.38 40. 97 9.40 5.75 58.25 1.05 22.14 3.41 5,903 10 , 625 
39.86 ~~. 92 11. 22 4. 70 69.55 1.25 9.21 4 .07 7,048 12,686 
44.90 '"'. 10 ...... 5.29 78.34 1.41 10.38 ~ I 

7,939 14,290 

43.93 41. 46 10 . 00 
1----,-:,. "." '1 n ." 4.41: 6,843 12.317 Mulky. 

40.06 37 .82 9.12 5. 76 61. 59 1. 03 18. 48 4.02; 6,241 11,234 
46 .04 43.48 10.48 4. 97 70. 79 1. 18 7. 96 4.62' 7,173 12,911 
51 . 43 48.571 . . .... 5.55 79.08 1.32 8.89 5.16i 8,013 14,422 

PLATTE COUNTY. 

38.92 40 . 06 17.66 4.57 62 . 13 1.18 9.22 5 .24 6,236 11,225 Bevier. 
35.42 36.45 16.07 5.16 56.54 1.07 16.39 4.77 5,675 10,215 
40.28 41.45 18 .27 4.34 64.29 1.22 6.46 5.42 6,453 11 . 615 
49.28 50. 72 . .. ... 5.31 78.66 1.49 7.91 6.63 7,895 14,211 

---------,_ ---
38.74 43.04 15.07 4 .73 64.84 1.20 9.31 4 .85 6.552 11. 794 Bevier. 
35.21 39. 13 13.70 5.31 58.94 1. 09 16.55 4.41 5,956 10.721 
39.99 44.45 15.56 4.52 66.94 1.24 6.73 5.01 6,765 12,177 
47 .361 52.64 . ..... 5.35 79 . 28 1.47 7.97 5.93 8,012 14,421 



PUTNAM COUNTY. 

Proximate. Ultimate. I c ..... ""··· Lab. Sam- Loss air 
Location. No. pie. dry. I Vol. IF. c. 1 

J I I I 
Name of bed. 

Moist. Ash. H. c. N. 0 . s. Calories. B. T. U. 

a. 15.20 3.83 38.47 46.031 11.67 4.80 65 . 69 1.07 11.95 4.821 6,578 11,840 Lexington. 
Mendota- 11,401 b. ........ 18.45 32.62 39.03 9.90l 5.76 55.71 .91 23.63 4.091 5,578 10,040 

1 mile southeast. C. . . .. ... . . ....... 40.00 47.86 12.14 4.55 68.31 1.12 8.86 5.02' 6,840 12.312 
d, ... . .... ... ... .. 45.53 54.4\ ..... 5.18 77.75 1.27 10.09 5.71 7,785 14,013 

RANDOLPH COUNTY. 

a. ?~i 5.33 34.901 44.68 15.09 5.02 62.63 1.03 11.22 5.01 6,4321 11 ,641 Bevier. 
Higbee-- 10,183 b. 11.58 32.60 41.73 14.09 5.42 58.50 .96 16.35 4.68 6,041 10,874 

5 miles southeast. C. . ....... 36.87 47.19 15.94 4.67 66.16 1.09 6.85 5.29 6,831 12,296 
d. 43 . 86 56. 14 ...... 5.56 78.70 1.30 8.15 6.29 8,126 '14,627 ------a. ... ~~ :~?I 1.96 39.54 46.92 11.58 4.86 68.08 1.04 8.58 5.86 6,894 12,409 Bevier. 

Huntsville. 11,455 b. 13. 23 34. 99 41.53 10.25 5.58 60.25 .92 17.81 5.19 6,101 J0,982 
South end. c. . ....... ........ 40.33 47.86 11.81 4.74 69.44 1.06 6.97 5.98 7,031 12,656 

d. . . . . . . . . 45.73 54.27 ...... 5.37 78.74 1.20 7.91 6.78 8,289 14,920 ------------
a. ... ~?: ~?I 2 . 251 40.40 47.70 9.65 4.96 70.43 1.13 9.47 4.36 7,078 12,740 Bevier. 

Huntsville-- 11,451 b. 12.12 36.32 42.88 8.68 5.58 63.32 1.02 17 .48 3.92 6,363 11,453 
i mile south. c. . ....... """" 41.33 48.79 9.88 4.81 72 . 05 1.16 7.64 4.46 7,2401 13,032 

d. . . . .. .. . 45.86 54.14 ······ 5.34 79.95 1.29 8.47 4.95 8,034 14,461 

a. .... ~: ~?I 2.26 42.69 45.91 9.14 5.23 70.75 1.01 8.90 4.97 7,180 12,924 Mulky. 
Renick- 11,500 b. 8.71 39.87 42.88 8.54 5.61 66.08 .94 14.19 4.64 6,706 12,071 

i mile west. c. . ....... 43.67 46.98 9.351 5.08 72.38 1.03 7.08 5.08 7,346 12,233 
d. 48.17 51.83 ...... 5.60 79.84 1.14 7 .821 5.60 8,103 14,585 

RAY COUNTY. 

a. 10.801 5.64 36.78 46.47 11.11 5.17 65.72 1.21 13.46 2.33 6,6151 11. 9071 Lexington. 
Camden- 10,217 b. ........ 15.83 32.80 41.46 9.91 5.81 58.62 1.08 21.61 2.97 5,901 10,622 

2 miles west. c. ........ . ....... 38.97 49.26 11.77 4.81 69.65 1.28 8.96 3.53 7 .011 12,620 
d. . .. . ... . ..... .. . 44.17 55.83 . ..... 5.45 78.94 1.45 10 . 16 4 .00 7,946 14,303 

45.181 15.22 
------- --a. 10.40 4.67 34.93 4.98 62.53 1.11 11.96 4.20 6,343 11,417 Lexington. 

Richmond- 10,235 b. ........ 14.58 31 . 30 40.48 13.64 5.62 56.03 .99 19.96 3.76 5.683 10,229 
2 miles south. c. ........ . ....... 36.64 47.39 15.97 4.68 65.59 1.16 8.20 4.40 6,653 11,975 

d. .... . . .. . . . . . . . . 43.61 56.39 ...... 5.57 78.06 1.38 9.75 5.24 7,918 14,252 

' ' --- ------------



a. 9.20 4.80 37 .76 44.79 12.65 5.10 64.06 1.15 12.89 
4.15 1 

6,590 11,862 Lexington. 
Richmond- 10,200 b. ........ 13. 66 34.29 40.66 11.49 5.65 58.16 1.04 19.89 3.77 5,984 10,771 

t mile north. C. . ....... . .. ... . . 39 . 67 47.04 13.29 4.79 67.29 1.20 9.07 4.36 6,923 12,461 
d. . ....... .. . ... . . 45.75 54.25 ...... 5.52 77.60 1.38 10.47 5.03 7,984 14,371 -
a. 8.30 5.21 40.28 47.06 7.45 5.25 70.03 1.08 13.15 3.04 6,998 12,596 Lexington. 

Vibbard- 11,368 b. ........ 13.08 36.94 43.15 6.83 5.73 64.22 .99 19.44 2.79 6,417 11,551 
t mile south. c. . .. . .. . . . ....... 42.50 49.64 7.86 4.92 73.89 1.14 8.98 3.21 7,383 13,289 

d. . .. .. .. . ... . .. .. 46.13 53.87 ...... 5.34 80 .19 1.24 9.75 3.48 8,013 14,423 
~ 

SULLIVAN COUNTY. 

a. 

8 '°i 
5.14 35.20 40.97 18.69

1 
4.88 58 . 28 1.00 10.68 6.471 6,0021 '°·'"I n .. , ... Milan- 10,143 b. 13.11 32.24 37.53 17 .12 5.40 53.38 .92 17 . 25 5 . 93 5,498 9.896 

t mile south. C. . ....... 37. ll 43.19 19.70 4.53 61.44 1.06 6.45 6.82 6 ,3281 11,389 
d. 46.21 53.79 . ..... 1 5.64 76.51 1.32 . 8.04 8.49 7,880 14,182 

' 

VERNON COUNTY. 

a. 5.10 1.48 34.36, 53.56 10 .60 4.89 71.62 1.151 6.52 5.221 7,293 13.127 
Moundville-- 11,204 b. .... . ... 6.50 32.61 50 . 83 10.06 5.21 67.97 1.09 10.72 4.95 6.921 12.458 

Northwest corner. C. . ....... . . . . . .. . 34.88 54.36 10.76 4.80 72.69 1.171 5.29 5.29 7 ,302 13.324 
d. .. . .. ... . .. . ... . 39.09 60.91 . ..... 5.38 81.46 1.31 5.92 5.93 8,295 14.931 

---
a. 4.40 1.69 37.59 45.37 15.35 5.00 66.47 1.08 5.99 6.11 6,882 12,388 Rich Hill. 

Panama- 11,208 b. ........ 6.02 35.94 43.37 14 .67 5.27 63.55 1.03 9.64 5.84 6,579 11.842 
2 miles south. c. .. ... . .. . ....... 38 .24 46.15 15.61 4.89 67.62 1.10 4.57 6.21 7,001 12,602 

d. . ... . ... ... . . .. . 45.31 54.69 . ... .. 5.79 80.13 1.30 5.42 7.36 8,290 14,933 



436 'l'HE OOAL DEPOSl'l'S OF MISSOURI. 

DISCUSSION OF 'l'RE ANALYSES. 

The analytical data relating to the coals of Missouri comprise a 
large volume, a great part of which either has been, or will, in due 
time, be printed in the publications of the U. S. Geological Survey 
or of the Bureau of Mines. 'l'hese analyses include not only the 
report for each individual sample collected from any given mine, with 
its location in the mine, but also analyses, usually both proximate and 
ultimate, and supplemented by calorific determinations, made from a 
"composite" sample, which is obtained by mixing equal parts of the 
several individual samples from that mine. Such ''composite'' samples, 
based on the combined samples, are believed to be more correctly 
representative of the coal from the mine than is the analysis of the 
individual sample. Under the circumstances, it has seemed best to 
the State Surv.ey to condense the very bulky material by omitting the 
individual sample analyses and their detailed locations and to simplify 
the statement by citing, as more representative as well as more 
comprehensive than any selected individual sample analyses, the 
''composite'' analysis for each mine. In the table there are given, 
therefore, only the "composite" analyses, each of which is based on 
a mixture of the individual samples collected from each mine. 

The following comparisons and conclusions arc based on the 
composite analyses. For two mines no composite analysis was available 
and the analyses of the three individual mine samples for each were 
therefore averaged. The samples collected represent more completely 
the mines of the State than any heretofore collected, but since they 
do not cover the whole area of each bed any conclusions or compari
sons based on them must necessarily be incomplete. 

The following table shows the number of mines sampled in each 
county and the name of the bed from which the sample was collected: 

TABLE SHOWING NUMBER OF MINES SA\.{PLED IN EAOll COUNTY AND 
NAME OF BED REPRESEN'l'EO. 

Name of county. 
Mul
berry. 

Adair .......... . . . ........ •. .. . 

Name of bed. 

Lexing-1 Mulky. I Bevier. I Tebo. 
ton. 

1 5 
Audrain .... . ... , . . , . . , . ...... . . . ... .• , . 2 
Barton. .. . . . . . . . . . . . . . . . . . . . . . . . 4 
Bates.... . . .. . .. .. ..... 2 . . . . . • . . . . . . . . . . 3 
Boone. ... ... .. .. ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Caldwell. . . . . . . . . . . . 1 
Callaway.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Olay........ ....... ... . . .. . .... 1 
Grundy .. . . . ... • ... . .. .. , ..... .... .. .. ..... . . . . • ...... . 

Lower I 
beds. 

Total. 

6 
2 
4 
5 
2 
1 
1 
1 
1 
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TABLE SHOWING NU:Ml3ER OF MINES SAMPLED IN EACH COUNTY AND 
NAME 01!' 'BED REPRESEN'TED- Ooutinuect, 

Namo of bed. 

Name of county. )1ul
berry. 

I Lei~- , Mulky. , Bevies., Tebo. , Lower 
beds. 

/ Total. 

Harrison ..... ........ . . .. . . ... . 
Henry ..... . .. . ... ..... . . .. . .. . . 
Johnson..... . . .... . .. ..... . .. .. .. . 
Lafayette... . . ..... .. .. . . . . • • . . . 6 
Linn .. .. ............... . ...... . 
Macon ...... .. .. . .......... . .......... . 
P latte ....... .....•. ........ •. . . . ... .... 
Putnam........ ... ..... 1 
Randolph. . ... . ......... . 
Ray. .. ..... . .. ..... ... 4 
Vernon..... . .. .... ..... . . . .. .. .. ..... . 
Sullivan ....... . 

Totals ... ..... . 2 14 4 

2 
2 

3 

2 

27 

3 

3 

7 

A VERAQE COMPOSITION OF MISSOURI COALS. 

1 
6 

1 

8 

2 
9 
1 
7 
3 
3 
2 
1 
4 
4 
2 
1 

62 

The averages of the more important constituents reported in the 
analyses of the coals of the entire State are shown in the next table. 

AVERAGE ANALYSIS OF' MISSOURI COALS. 

Ash. , Sul- I Oar- I Hydro-/ Oxy-,Nitro-1 Fixed ,B. t. 11 • 
phur. bon. gon. gen. gen. car-

bon. I 
l\fois-/ 
ture. 

COMPARISON OJ/' THE INDIVIDUAL BEDS. 

1l!folbert·y Coal.-Only two mines in this bed were sampled. The 
following table shows the averages of the analyses : 

AVERAGE ANALYSIS OF l\iULBERRY COAL. 

I 
)fols-[ 
ture. 

Ash. , Sul- / Car- / Hydro-[ Oxy-1 Nitr o-[ FL'l:ed ,B. t . u. 
phur. boo. gen. gen. gen. car-

bon. 

_ 11~: ~;I '. :l: 80[ .. a: 301. 68: 38[ ... ·1: 75[ .. s: 56[ .. 1: 21[. 49: so[ !~~!~ Air dried. 
As received . . 

-------------
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From the small number of samples taken it is impossible to say 
whether the above represents the average for the fields. It shows that 
the coal is better than the average of the State, except in the content of 
ash, which is over one per cent higher than the average for the coals 
of the State. The apparent advantage of the lV[ulberry coal over the 
others collectively, an advantage which needs validation by more 
tests, is probably due to the lower moisture in the air-dried samples. 
and especially to the lower sulphur. 

Lexington Coal.- The average analysis of samples representing 
fourteen mines in six widely separated counties is as follows: 

AVERAGE ANALYSTS OF LEXINGTON COAL. 

I 
Mois-1 Ash. I Sul- , Car- I Hydro-I Oxy-1 Nitro-I Fixed IB. t. u. 
ture. phur. bon. geo. geo. gen. car

bon. 

In several ways the Lexington bed falls below the State average, 
but in ash and sulphur it is somewhat above the average. Its lower 
calorific value is probably due mainly to a larger percentage of oxy
gen in the organic substance of the coal. The number of mines ( over 
100) operating in this bed shows a great popularity of the coal, 
especially for domestic uses. The mines are mostly near the large 
markets, and the coal, though thin, is easily mined and has a rela
tively good appearance when marketed. 

Mulky Ooal.-Only four mines, representing three adjoining coun
ties, were sampled. The average analysis is: 

Air dried .. 
As received .... 

AVERAGE ANALYSIS OF MULKY COAL. 

I Mois-1 Ash. I Sul- I Car- I Hydro-I Oxy- 1 Nitro-I F'.xcd If!.~. u. 

l 
ture. phu1·. bon. gen. gen. gen. car

bon. 

Judging from the analysis this coal is slightly better than the 
average for the State. Though higher in sulphur, it ranks high as 
regards moisture, oxygen, ash and calorific value. 
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Bevier Ooal.-Samples from 27 mines in nine counties give the 
following average analysis: 

AVERAGE ANALYSIS OF DEVIER COAL. 

I 

Mois- 1 Asb. I Sul- I Car- I Hydro-I Oxy- 1 Nitro-I Fixed IB. t. u. 
ture. phur. bon. gen. gen. gen. car

bon. 

It will be noted that the average calorific value of the air-dried 
sample of this coal approximates most closely the average for the 
Missouri coal field as a whole. The handicap of higher percentages 
of ash and sulphur in the Bevier coal is fully counterbalanced by the 
higher rank of the fuel as shown by the higher fixed carbon and the 
percentage of oxygen, which is much lower. There are probably more 
mines in the Bevier bed than in any other in the State with the possible 
exception of the Lexington, and this fact, more than the analysis, 
shows its popularity. It is in great demand as a steam coal. 

Tebo Ooal.- The following table shows the average analysis of 
samples from seven mines in three counties, operating in this bed: 

Air dried .. . .. 
As received. 

AVERAGE AN ALYSIS OF TEBO COAL. 

I 

Mois- 1 Ash. I Sul- I Car- I Hydro-I Oxy- 1 Nitro-I F~::_d IB. t. u. 
turo. phur. bon. gen. I gon. gen. 

bon. 

'l'his coal owes its higher calorific value to the lower percentages 
of moisture and ash, as well as to the higher percentage of available 
volatile hydrocarbons. 

Lowe1· Beds.- Under this head are grouped all beds lower than 
the Tebo, and from the discussion under the various counties it will be 
seen that while their exact relations are more or less uncertain, it 
is probable that the samples here grouped represent several horizons . 
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The average analysis follows: 

AVERAGE AN,\LYSIS OF LOWER BEDS. 

I 
J\tois-1 Ash. I Sul- I Car- I Hydro-I Oxy- 1 Nitro-I F:::_d IB. t. u. 
ture. phur. bon. gen. gen. gen. 

bon. 

Air dried ...... ... .. ... ·I 3.121 13.311 4.981 66 .611 4.921 8.981 l.09145.611 12146 
As received......... . ... 10. 70 ...... . .......... · l · ...... ........... .. .. ·. · 11104 

Comparison with the average analysis of the State shows at once 
the rank 0£ these beds. Although handicapped by higher average per
centages 0£ ash and sulphur, the higher percentage 0£ available hydro
carbons and the lower moisture bring the calorific value 0£ these coals 
up to the average for the State. In general the lower coals contain 
less oxygen and moisture, being in £act h~gher in rank, though o£ten 
more impure. 

REGION.AL AND STRATIGR.\PHIC VARIATION IN THE COAL BEDS. 

From a study of the coals of Kansas, Crane>!!< concluded that the 
fixed carbon and calorific value of coals decreased gradually across 
the State from the south to the north and west. In Kansas, however, 
higher beds, which on the whole are naturally higher in oxygen and 
moisture, are mined north and west 0£ the lower beds in Cherokee and 
Crawford counties. In Missouri the outcropping line 0£ any seam is 
much longer than in Kansas, and several beds are mined from the 
southwestern to the northern part of the State by drifts and shallow 
shafts along the outcrop or by deeper shafts to the west of the outcrop. 

The coals having the highest calorific value are those in Barton, 
V crnon, and Bates counties, where dynamic influences, presumably 
those accompanying the Ozark uplift, have had their greatest effect. 
The average number of British thermal units of the lower beds of the 
southwestern counties is 12640 as compared ·with 11520 for Lafayette 
and 11880 for Harrison county. The Bevfor coal in Boone, Callaway, 
and Randolph counties averages 12348 B. t. u. against 11629 for the 
remainder of the samples from the State. This condition indicates 
a progressive devolatilization or carbonization of the coals towards the 
south, that is, progressive regional alteration of the coal through 
dynamo-chemical agencies with greater elimination of oxygen from 
the volatile matter. 

This circumstance probably accounts also for the increase from 
south to north in moisture in the coal as received, as is shown in some 

*Cra.nc, W. R., Special Report on Coal: Kansas Univ. Gcol. Survey, Vol. I, 1898, pp. 
296-300. 

.. 
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of the samples. 1\Iany of the lower beds show more sulphur than the 
higher beds, the Mulberry averaging 1.75 per cent less than those 
grouped under "lower beds," but there is apparently no even grada
tion between the two as will be seen in the table under the different 
beds. 

These conclusions are corroborated by results reached by 1\Iarx 
and Schweitzer, t and their tables are given here for comparison. 

tMarx, C. '\V., and Schweitzer, Paul: The heating value and proximate analysis of 
Missouri coals: Tho Univ. of Mo. Bull. Eng. Exp. Sta. Ser., Vol. IT, No. 1, 1911, 16 pp. The 
samples appear t-0 have been taken In much the same manner as those reported on in the 
tables In this report. 



1 
2 

3 

4 

5 

6 
7 
8 
9 

10 
11 
12 
13 
14 

, 15 
16 
17 
18 
19 
20 
21 
22 

TABLE SHOWING 'l'HE EFFICIENCY OF MlSSOURI COALS. 

(Reported by J.Vlarx and Schweitzer.) 

Name of mine. 

No. 8, Western Coal Compitny . . .......... . 
No. 3, Weir Coal Company . .... . ..... . . ... . 

{
Brush Creek Coal Company ............ . ...... } 
Upper vein ...................... . .. .. . .. . . 
No. 14, Central Coal and Coke Company .. . .. . 

Rush Coal Company ....... .. . . 

Keene .... .. . .. .. . .. .. .. .......... . .. ...... . 
Thompson. . ...... . .... . ...... . . . . 
Henry............... . ......... . ... . ... . 
Cooper Creek Coal Company. . . ...... . ..... . 
Kingston...... . . .... .. . ......•.. . 
Caldwell Coal Company .. . . ........... . .. . .. . . 
Bowen Bros . . . 
"Watkins ... ....... . .. .. .. .. .. .. ..... .. .. ... . 
Excelsior... . .. . . . . . . . . .. . . . 
Vernon Coal Company . ... . : . . . .. . ..... . 
Marceline Coal Company. . . . . . . ....... . 
Murlin Coal Company... . . . . .. . ......... . 
No. 15, Rich Hill Coal Company . . . . .. .. .... . 
Edmonds .... 
No. 6, Farmers' Consolidated ... . ...... . 
No. 66, J<ansas and Texas Coal Company. 
Silver Creek Coal Company . .... . . 

County. Location. 

Barton ....... Near Minden station .... ~- .. ... .. ...... . . 
Barton. . . . . . . Near Vernon station .............. .. .... . 

Jackson. . . . . . ·rhree miles southeast of Kansas City ......... . 

Bates ........ Five miles south of Rich Bill ...... .... . .. . ... . 
Bates ........ { Five miles south of Rich Hill ................ } 

One and one-half m!les west of previous one .. . 
Boone ...... . . 
Henr~· . 
Boone . ... . 
Henry . .. .... . 
Caldweli . . . 
Caldwell ... .. . 
Henry ... . 
Henry .... . .. . 
Lafayette .... . 
Bates . ..... . . 
Linn ........ . 
Adair ... . .. . 
Bates . . ... .. . 
Lafayette . . 
La.fayctte . . 
Macon .... 
Lafayette .. 

Four and one-half miles north of Columbia. 
One mile east of Deepwater ........... ... . ... . 
Switzler ...................... . 
Three and one-half miles southeast of Deepwater. 
One mile north of Kingston . 
Two miles east of Hamilton ...... . .. ... .. .. . 
One-half mile northeast of Louis staUon .. ... . 
One and one-half miles southeast of Clinton .. . 
One-balf mile west of liigglnsvme . . ..... . 
Two and one-half miles southeast of Rich Hill. .. 
One-half miJe south of Marceline .......... .. . . 
One-half mile north of Stahl. ....... ... ..... .. . 
Two miles south of Rich Rill . .............. . . . 
One-fourth mile east of ,vaterloo .......... . . 
One mile west of Higginsville .............. .. . . 
Three mHes sou th of Bevier. . . ... . ... • .. 
One-fourth mile west of ,viwerly station ..... .. . 

36 
36 

16 

60- 66 

42 

44 

42 
32-42 
12-18 
18-20 

30 
24 
16 

36-60 
28 
48 
48 
18 
16 
56 
48 

01:Il 
0 0 

e.~ 
:e 
:~ 
• u, 
. 't:1 

:~ 
• 't:1 
·o e 

g_ 
0 .... 

13763 
13759 

13710 

13500 

12824 

12780 
12757 
12492 
12326 
12292 
12115 
12093 
12090 
12010 
11978 
11939 
11854 
11834 
11829 
11824 
11769 
11764 

~ 
~ 
~ 

"d 
0 l:tj"1 0 
Sl· "'e 
(')°tS ~t:$ 
;·~~~ 
~r;::::;>o 
~· o""" 
0)~8~ 
o(')~;., 
c;SlO;:lc+ 
: e,ci.~ .., 

• I!' 
:i: tl:I"'~ 

0 ~ .. 
t,j =~'O o~o 0 .., 0' 0 
~ 

8.55 t"' 

8.55 0 
t,j 

8.52 "d 
0 
tn 

8.38 H 

~ 
7.96 

0 
7.94 l:tj 

7.92 .... .... 
7.76 H 

tn 
7.66 tn 

0 
7 . 63 q 
7.52 ~ 
7.51 
7.51 
7.46 
7.44 
7.41 
7:36 
7.35 
7.3,5 
7.34 
7.31 
7.30 



23 Elliott Coal Company ...... . .........•....... Randolph ..... Elliott station ......................... • ..... 48 11676 7.24 

24 Buckhorn Coal Company ... . ................. Lafayette ..... One mile west of Waverly station .............. ,48 11643 7.23 

25 No. 10, Morris Coal Company ................. Randolph ..... One mile east of Huntsville ................... 48 11642 7.23 

26 No. 70, Kansas and Texas Coal Company ....... Macon ....... Four and one-half miles southwest of Exceno . ... 54 11626 7.22 

27 Murlln Coal Company ........ : ............... Ray .......... Fleming station .............................. 22 11583 7 .19 

28 Salt Fork Coal Company ................ , ..... Lafayette . .... One-half mile east of Corder ........... • ...... 22 11580 7 .19 

29 Jones & Davis ........................ • ...... Randolph . .... Three miles wost of Moberly ........... .• ..... 48 11574 7 .19 

30 
{Brush Creek Coal Company . ................. } Jackson ...... Three miles southeast of Kansas City . .... • .... 24 11524 7 .16 

Lower vein ................................. 
31 No. 1, Higbee ........................ • ...... Lafayette . . . .. One-half mile west of Higbeo ........ . ......... 44-48 11522 7 .15 

32 Labor Exchange ...................... • ...... Lafayette ..... One and one-fourth miles west of Wellington .... 18 11492 7.14 

33 No. 1, J. C. :McGrow ......................... Lafayette ..... Three and one-half miles west of Lexington .... . 22 11395 7.08 
34 Emporia .................................... Putnam ...... One and one-fourth miles north of Unionville .... 36 11390 7.07 

35 No. 61. Kansas and Toxas Coal Company .... ... Macon ....... Two miles southwest of Bevier .. . ..... 51 11372 7.06 

36 Richmond and Camden Coal Company ......... Ray ........ . . One milo west of Camden ...... ... .. .. 20 11331 7.04 ... 
37 No. 11, Richmond and Camden Coal Company .. Ray ..... ..... One mile west of Richmond ... ............ . ... 24 11322 7.03 > 

{No. 8, Mendota Coal Company .......... . ..... Putnam ...... One-half mile south of Mendota station ..... • ... 36 11274 7.00 
I::) 

38 ~ Missouri City Coal Company .. ......... . ..... Clay ......... Missouri City ............... .. .. ....... .. ... 22 11274 7.00 

39 No. 14, Richmond and Camden Coal Company .. Ray .......... One-fourth mile south of Richmond ....... •• ... 24 11250 6.99 0 

40 Corder Coal Company .. .. .. .... ... ........... Lafayette ..... Three-fourths mile west of Corder ............. 22 11233 6.98 ,..; 

41 Glen Oak, Lexington Coal Company ............ Lafayette ..... Four miles northeast of Lexington ............. 24 11220 6.97 > 
42 Valley Mine, Lexington Coal Company ......... Lafayette ..... One and one-half miles south of Lexington ...... 22 11209 6.96 z 
43 Northwestern Coal Company .................. Macon ....... One mile south of Bevier ..................... 42-48 11191 6.95 > 

t"' 
44 No. 2, Higbee ...... . ....... . ................. Lafayette ..... Two miles east of Higbee ........ . ..... . . . ... . 42 11147 6.92 >< 
45 Dover Coal Company .................. • ...... Lafayette ... . . One mile east of Dover station ... ............. 18 11018 6 .84 00 

t,j 

46 Rombauer .... .......... ... . ......... .•• ..... Adair .... .... One-half mile west or Novinger . .............. . 43 10877 6.77 ~ 

47 Carter ... .... ...... ............... . .. . ... .. . Lafayetto . .. . . One and one-half miles east of Wellington ....... 20 10770 6 69 
48 Graddy-Lexington Coal Company ....... • ...... Lafayette ..... Three miles west of LexlngL<>n . . ..... .. ... . 20 10759 6.68 

49 Grundy Coal Company ................. . ..... Grundy ..... . . One-half mile southeast of Trenton ..... . ... 18 10704 6 . 65 

50 J. B. Seitz ........... ......... .......... ..... Lafayette ..... Three-fourths mile west or ,vaterloo ..... . . 18 10664 6.62 

51 No. 2, Mendota Coal Company ... . ... .. • ...... Putnam .. . ... Two miles southeast of Mendota station . ... 34 10623 6.60 

62 Mayview Coal Company . ..... ... .... ... . ... .. Lafayetto ..... Near Mayview station ... ..... .......... ...... 18 10458 6.50 

53 Blackbird .... ... .... ... . ... . . ...... ... . ... .. Putnam ...... Three miles northeast of Unionville ..... . . . ... . 34 10437 6.48 

54 Lingo .......... . ........... .. .. • ...... . ..... :Macon ....... Opposite Lingo station .... ...... . .......... .. 36-42 10224 6.35 
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TABLE OF PROXIMATE ANALYSES OF M ISSOURI COALS. 

(From report by Marx and Schweitzer.) 

Name of mine. 

No. 8, Western Coal Compa.ny..... . . . . . • . . . . ... . ...... ... ... .. . 
No. 3, Weir Coal Company. . ... . . . . . . . . . . ... .. .. . . .. . . . . .. . 
Brush Creek Coal Company ................ . . .. . ... .. .. . .. .. .. . .. . 
No. 14, Central Coal Company, upper vein .... . 
Rush Coal Company ... . ................ .. . .......•. ...... .. .. . 
Keene .... . .... .. ..... .. .. . . ........ .... .... ... ..... . . 
T hompson ..... . ... . .......... .... .. .. . .. ..... ....... . 
Henry...... .. ..... . . ...... .. . .... . . ..... . ... . 
Cooper Creek Coal Company . ..... . ..................... . 
Kingston.. ... . ................. .... ... . . . . . ...... .. . .... . 
Caldwell Coal Company. . . . . . . . . . . . . . . . . . . . . . ... . 
Bowen Bros .............. . ...... ... .... ... ... ..... .. .. .. . .. ..... ... . , 
Watkins ................ ........•......•...... . .. ..... . 
Excelsior .. : ................. .. .. . . ...................... . .... . 
Vernon Coal Company..... . . . . . . . . . .... .. ... . 
Marceline Coal Company . .. . ....... .. .. .. .. . .. ... . ............. . . .... . 
Mur lin Coal Company . . ...... . .... . ..... . , ..... .. . . .... .. . .. . ........ . 
No. 15, Rich HUI Coal Company.. ..................... . . . . . .. . , .. . 
Edmonds..... .. ........................ . ... . .. . . ......... .. . 
No. 6, Farmers' Consolidated . . .. . ... . ...... ... .. ....... .. . . . .... . . .. .. . 
No. 66, Kansas and 'l'exas Coal Company ............ . .. .. .. ........ . 
Silver Creek Coal Company. . . . . . . . . . . . . . ..... . . 
Elliott Coal Company. . . . . . . . . . . . . . . . . . . . .. , ... . .. . 
Buckhorn Coal Company . . . . . . . . . . ... .. ...... . . .. . 
No. 10, Morris Coal Company. ... . . . . . . . . . . . . ... . . ... .. . ... . . 
No. 70, Kansas and Texas Coal Company... . . .. . .. . . 
Murlln Coal Company ...... . ...... . ....... . .. .. , .. . .. ... . . . ...... .. .. . 

·~e.Jt Fork .Coal Company .. , . ............. .. , . . . . . . . . . . . . . . .. .. • .. . ... 

1 

Jones & Davis .... . .. . ....... . ......... .. .. . ... .. ... . .. . . .. .. .. . .. ... . 
]lrush ,Oreek Coal Company, lower vein.... . . . . . . . . . . . . . . . .. .. ... . .. . . 
_N_o. 1, a;gbee., , .. .... · .. .. ............... .... ..... • ... .. .. . .....• . · ... .. . 

Volatile 
,vater matter 

per cent. per cent. 

2.35 
3.62 

10.30 
2.02 
4.07 
6.17 
8.95 
9.62 
7.24 

10.63 
9.26 
6.65 
8.10 

10 .25 
6.34 
9 . 45 

14. 78 
5 . 88 
9.55 

11.95 
12.00 
8.34 

11 . 15 
8 . 58 
9.90 

10.20 
13 .07 
11.88 
11.05 
7.85 

1(). 00 

35,73 
34.40 
40.04 
40.80 
41.05 
40.83 
34.76 
38.50 
34.60 
38.58 
36.69 
40.27 
36.13 
36.10 
35.89 
33.25 
39 . 10 
35.20 
35.23 
36.14 
39.10 
37.68 
36.32 
38.20 
31.73 
36.26 
37.85 
35.76 
36.87 
33 . 18 
29.99 

Fbed 
carbon Asb 

per cent. per cent. 

53.72 
53 .98 
45.35 
46.39 
43.22 
45.04 
51.28 
45.63 
48.10 
44.03 
43.56 
40.68 
45.02 
44.69 
44 . 47 
47.27 
42.44 
44.72 
46.42 
44 .70 
41.83 
41.34 
42 .77 
42 . 04 
47.33 
43. 16 
41.66 
43.64 
41.65 
41. 17 
50.77 

8.20 
8.00 
4.31 

10.79 
11.66 
7.96 
5 .03 
6.25 

10.06 
6.76 

10.49 
12.40 
10 .75 
8.96 

13.30 
10.03 
3.68 

14 .20 
8.80 
7 . 21 
7.07 

12.64 
9.76 

11.18 
11.04 
10.38 
7.42 
8.72 

10.43 
14.80 
9.24 

Volatile 
Sulphur matter 
per cent. pluscarbon. 

4.10 
4 . 02 
2.35 
6.57 
3.38 
3.72 
1. 11 
2.78 
2.64 
2 . 54 
3.61 
4.67 
4.72 
3.54 
4.81 
5.73 
2.16 
4.83 
3.15 
2.57 
3 .44 
5.28 
3.55 
4 . 90 
2.86 
4.47 
1.92 
3.76 
6.56 
5 .05 
3.57 

89.45 
88.38 
85.39 
87 .19 
84.27 
85.87 
86.03 
84.13 
82.70 
82.61 
80.25 
80.95 
81.15 
80.79 
80.36 
81.52 
81.54 
79.92 
81 .65 
80.84 
80.93 
79.02 
79.09 
80.24 
78.06 
79.42 
79.51 
79.40 
78.52 
77.35 
80.76 



32 Labor Exchange ........... • .... ...•... . ... . .. .. ... · 12.31 35.91 43.58 8.20 1. 71 79.49 
33 No. l, J . 0. McGrew ... .. . ............. . .... .. . .. .. . .. .. ... .. .. . 15.02 34.20 43.20 7.58 2.97 77.40 
34 Emporia ........... .... .. ... .. .... ... . .. . ... .. . 17.48 36.01 42.40 4.11 2.38 78.41 
35 No. 61, Kansas and Texas Coal Company ... .. . ... . 12.12 37.43 41.30 9.15 3.74 78.73 
36 Richmond and Camden Coal Company ... . . .. .... ...... .. .. . . . . . . . . .. . 9.83 37.93 42 .99 9 . 25 3.21 80.92 
37 No. 11, Richmond and Camden Coal Company . ... . ....... .. .. 11.97 36.36 41.65 10.02 4 .36 78.01 

38 
{ No. 8, Mendota Coal Company . .. ........ 17.29 37 .19 41.43 4 . 09 2.66 78.62 

Missouri City Coal Company ....... . .. ... ... .. . ... .. .. . 12 .45 34.48 42.44 10.63 2.95 76.92 
39 No. 14, Richmond and Camden Coal Company. 10.20 36.75 41.20 11.85 5.87 77.95 
40 Corder Coal Company ... . . ....... .. . . . 9.90 35.08 43.05 11.97 4.78 78.13 
41 Glen Oak. Lexington Coal Company .. ...... .. .. .. .. . 14.39 35.00 44.58 6.03 2.01 79.58 
42 Valley Mine, Lexington Coal Company . .. . .. . . .. . . . 13.75 35.30 42.40 8.55 2.22 77.70 
43 Northwestern Coal Company . . ...... . . . ... . .. .. .. .. .. .. . 11.00 31. 77 45.74 11.49 4.28 77.51 
44 No. 2, Bigbee ................. . ...... ' . .. .. .. . 10.84 28.28 49.30 11.58 5.68 77.58 
45 Dover Coal Company ..... . ...... .. ... ... . . . • . . . ... . . ... .. .. . 12 .33 34.53 42.05 11.09 4.56 76.58 

~ 46 Rombauer . . .............. .......... . . . . ~ ' .. ' .. .. .. .. .. 12.12 30.10 44.20 13.58 3.52 74.30 
47 Carter ......................... . ... ... .. ...... . 11.56 32.93 42 . 10 13.41 3.50 75.03 ~ 48 Graddy, Lexington Coal Company ... . . .. . . .. . ....... ... 12.33 31.55 42.64 13.48 3.94 74.19 
49 Grundy Coal Company ...... ... .. . .. .. .. ... .. . ' .. . 10.07 31.62 43.90 14.41 5.43 75.52 0 

50 J. B. Seitz .................. 10.13 32.23 41. 74 15.90 7.56 73.97 
..., 

.... .. . . ... .. .. '. 
51 No. 2, Mendota Coal Company ... . . . . . . . . .. ..... .. ... . ... . .. . . .. . ' .. ''. 17.59 34.11 39.85 8.45 3.21 73.96 t,.. 

52 Mayview Coal Company ........ . . . .. . . .. . . . . . ' .. . ... . .. ..... . 10 .50 32.43 40 . 63 16.44 3.48 73.06 z 
53 Blackbird •........ .. ...... 13.46 34.88 38.36 13.30 4.29 73.24 

t,.. .. .. .. .. . . .. . t"' 
54 Lingo ............. ..... ... .. . · .. . ·•·· ··· ······ · ··· · ··· ·· ····· · 10.16 29.78 41.26 18.80 7.33 71.04 ~ r,, 

(,j 

!'fl 
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These writers• concluded that the amount of the fixed carbon and 
volatile matter puts the various coals, with few exceptions, in the same 
order as does the calorific value. They also state that these analyses 
show that Missouri coals compare well with those from Illinois. 

An examination of the decreases, on the whole, in the efficiency 
(the calorific value) and the fixed carbon of the coals from south to 
north, through the Missouri coal field, as shown in the accompanying 
tables, is most instructive. The moisture, on the other hand, is seen 
to increase in the same direction, as is to be expected. 

*Op. cit. p, IO. 



CHAPTER VI. 

TESTS OF MISSOURI COALS. 

Under act of Congress approved February 18, 1904, a plant for 
testing and analyzing the coals and lignites of the United States was 
established at the Louisiana Purchase Exposition in St. Louis. At 
this plant tests of coals from many states were continued for several 
years under the supervision of the U. S. Geological Survey, and the 
results were made public in the reports indicated in the foot-notes 
contained in this chapter. Those wishing to make q.etailed compari
~ons of Missouri coals with those of other states and to obtain complete 
descriptions of the plant and the methods of testing should consult the 
original reports, especially Professional Paper 48 of the U. S. Geo
logical Survey. It is believed, however, that the tables contained in 
this chapter will prove sufficient for most engineers and others in
terested in the efficiency of the coals of Missouri. Although the tests 
,vere made on coal taken from only a few mines, care was exercised 
to make them typical for the principal producing fields. One series 
of tests with house-heating boilers was made at Urbana, Illinois. 

If the prices of various coals are considered, the efficiency of 
Missouri coal appears to justify its more extensive use for all ordinary 
purposes within the State. Its sale for domestic use could be greatly 
increased by putting it into the attractive briquetted form, and wash
ing would remove most of the impurities that have heretofore proved 
objectionable. 

(447) 



No., 

1 

2 

3 

4 

5 

SAMPLES OF MISSOURI COAL RECEIVED AND TESTED DY THE U.S. GEOL. SURVEY. 

Operator. Mine. Location. Inspector. Kind of coal. 
Na.mo 

or 
bed. 

Tests. 

New Home Coal Co ............. Now Homo .. New Home, Bates Co .. J. S. Burrows, 

Northwestern Coal and Min. Co.·. No. 8 .... 

Mendota Coal and Mining Co ... . 

Morgan County Coal Co ....... . 

1 mile south of Bevier, 

M. R. Campbell Run of mino partially 
slacked by accident . Rich Hill. Steaming, briquett

ing. 

Macon county ....... J. W. Groves .... Run of mine ........ Bevier .... Steaming, washing, 
coking, producer
gas. 

Mendota, Putnam Co .. J. W. Groves .... Slack over lHnch bar 

10 mUesoutbeast or Ver
sailles, Morgan Co. 
(Sec. 1. T. 42 N .. R. 
16 W.) .......... . 

screen ............. Lexington. Steaming, washing, 
coking. 

J. W. Groves .... Run of mine broken 
in hauling........ Pocket ... Steaming, coking. 

Randolph-Macon Coal Co ..... No. 7 . . .... Iligbee, Randolph Co ... J. W. Groves .... Run of mine ........ Bevier .... Steaming, washing, 
coking, cupola. 

6 Randolpb-Macon Coal Co. . . . . . No. 3. . . . . . 1 mile east of Higbee. 
Randolpb county ..... J. W. Groves .. . . Lump over 6-inch bar 

seam. . . . . . . . . . . . . . Devier . . . . Steaming. 
7 A. Rombauor Coal Co...... . . . . . . . . No. 2. . . . . . ! mi!o northwest of Nov-

inger, Adair county. . . ·w. J. Von Borries No. 1 nut.. . . . . . . . . . Devier . .. . Steaming, washing. 
7B. Rombaucr Coal Co. . . . . . . . . . . . . No. 2. . . . . . ! mile northwest of Nov-

inger, Adair county ... '\\7 • J. VonBorries No. 2 nut ....... . .. . Bevier . ... Steaming, washing. 
10 Central Coal and Coke Co. . . . . . . No. 61. . . . . Bevier. Macon county.. K. M. Way. . . . . Screenings through f· 

inch shaking screen. Devier .. . . Steaming, briquett
ing. 
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SUMMARY OF STEA::\UNG TESTS OF MISSOURI COAL A'l.' ST. LOUIS COAL TESTING PLANT, 1904.* 

Average pressures. Average temperatures. 

Number and Date Du_ratlon Steam Barome- Force of draft. 
description, State of weather. of of time pressure ter (lbs. (Inches of water). Feed Feed Missouri. trial. (hours). by gauge External Fire water water Escaping 

(!pound per 

'Furnace. 

air. room. in entering gases. 
per sq. square 

tank. boiler. 
lnchJ. inch). Hood. 

No. 1 ..... .. .. . Rain and cloudy .... ...... Sept. 24 10.00 87.4 14.52 .40 .17 71.0 80.0 71.0 174.0 614.0 
No. 1, briquct ... Clear .... • ............... Oct. 8 5.10 89.6 14.54 .44 .17 73.0 76:0 69.1 182.0 532.0 
No. 1, washed .... Clear . ..... ..... .. . ...... Sept. 28 9.91 85.9 14.50 .37 .16 88.1 91.3 75.2 173.0 635.0 
No. 2 ..... . ..... Cloudy a. in .• clear p. m ... Oct. 25 9.98 82.7 14.64 .62 .20 52.4 60.0 58 .5 168 .0 623.0 
No. 2 .......... . Clear .................... Nov. 2 9.08 85.6 14.56 .32 .13 59.0 66.0 57.3 198.0 483.0 
No. 3 ........... Cloudy .................. Dec. 12 9.95 77.5 14.53 .70 .28 25.1 41. 7 45.1 159.0 591.0 
No. 3, washed . ... Clear ............. . ... ... Dec. 10 9.93 81.1 14.55 .65 .26 30.6 49.2 45.2 168.0 608.0 
No.4 ........... Cloudy ... . • ..... . •• ... . . Dec. 2 9.98 84.0 14.47 .52 .16 35.5 54.5 46.2 177.0 625.0 

Average ....... . ....... ... .... ···· · · .... ... .... ... ···· · ... 84.2 ... ..... .50 .19 ····· ... .... ... . ····· ... .... .... 589.0 

*Breckenridge, L. P., Boiler 'l'ests: Prof. Paper U. S. Geo!. Survey No. 48. pt. 2, 1906, pp. 301-979. 



Missouri. 

No. 1 .......... . 
No. 1, briquet ... . 
No. 1. washed ... . 
No. 2 .. . ......•. 
No. 2 . •.. . ....•. 
No. 3 .• .. ....• .. 
No. 3, washed .. . . 
No. 4 ... . ..... . . 

Average ..... 

Fuol. 

Size and condltfon. 

Mine run; dull .... 
Large briquettes .. 
Nut; dull ....... . 
Nut; dull . ...... . 
Nut; dull ....... . 
Nut; dull ....... . 
Nut; dull ....... . 
Nut; dull ....... . 

1,720 
663 
990 

2,084 
1,310 
2,474 
1,047 

556 

STEAMI NG TESTS- Continued. 

Proximate analyses of coal (per cent). 

60.0 19.00 40.64 34.88 
37.60 
36.81 
32 .88 
31. 77 
26.18 
31 .18 
40.10 

7.28 
6.38 
7.93 

17.20 53.81 
14.17 52.67 
11.05 54.56 
16.70 53.17 
16 .90 55.59 
25.21 53.38 

47.0 
52.0 
63.0 
68.0 
60.0 
55.0 
37.0 

15.73 41.85 
11. 90 44. 21 
20 . 58 37 .33 
16.02 39.76 
28.08 29.98 
11.98 39.61 
6.66 42.11 

13.09 
11 . 57 
18.63 
20.78 
12.24 

8.43 55.95 
5.55 51.22 

0 ... .., 
8' 
p 

65.23 
68.52 
71.50 
61.93 
62.38 
52.55 
70.03 
76.05 

Ultimate analyses of coal (per cent.) 

4.62 
4.63 
5.06 
4.35 
4.37 
3.75 
5.00 
5.42 

5.81 
5.69 
6 . 37 
7.76 
7 .84 
7 .10 
9.52 
9.75 

1.08 
1.16 
1.18 
1.09 
1.10 

.88 
1.17 

. 79 

4.71 
4.86 
3.89 
5.66 
5.20 
4.73 
3.64 
5.67 

18.55 
15.14 
12.00 
19.21 
19.11 
30.99 
10.64 
6.32 

80.08 80.15 
80.74 83.81 
81.25 86.47 
76.66 79.80 
77 . 12 80.17 
76.15 83.92 
78 .37 72.46 
81.18 73.83 

---------,----1----1--- -1--- ---------,- -------1----1----1---
55.0 16.24 39.44 33.93 12.24 14.40 ...... 66.02 4.65 6.98 1.06 4.79 16.49 ...... 80.80 
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STEAMING TESTS-Continued. 

Calorific value of Quali ty of steam >,g 
Water per hour Fuel per hour (pounds}. "' Horsepower. fuel by oxygen (per cent}. 0 (pounds}. .. 

calorimeter. 0 
(:) 

.., 
t:1 0 0 ot:1 "'o'~ O<h .... ~ -al ~~ 

0 ,,,..,:::l .... [':j 
1:1'"' .... f t:1 'd .., 0 0 ::,,o .... .';1 'd -~ .... ..,.c 0 0"'0 

'< s ~s !;cS t:,'C:0 s ""' ~ .... ~.goa 'ti.,.., 
e;::;~cr ~!!l ~g ~~ 

(!) C!>(:lc:"T" oi:: < (I)=<> '!;g """' < ., <+<> S< e. <> O' (l):;O" ...... O' 

'""' 
~~a~ o.~gi 0 e tJ"8.~ ., e §.~ ::: "'"' "i:, B'< ., S~"' ., 0 e. "' ie. ~a;. in GO Ul ·o !;jg "'"' "' .,_ ~(l)SP~ "' 1:1' .. Missouri. g: 5- H,; s::e s: u C 0 ::,<'> °" i:," to g: .... - . ::: s:;O ., . ,-,< s:,.1:1 Cll -,0,.b <> O' .., O' "'"' O' .;::s (l) 0. 0 ~~ e.,...., "' • CO> .. eO.,. "'(I) 

'" 
o- e" ,. (> ;~,.;;- 0. g: ., s· i:, so ...... "'., : .., 'O ..,op, 0 

"' 8 ~$ 
p, ;~g~ 0 i::o C 

::;.i 0 C .. to 1-b<"'°~C!) : 'g~ s:: <> <> <''ti .... . ...., .... p :~~ ""< ~o~: O' s <> s:: <l>to <> ,..., s. ,. 
i:, ::,-0 7 ... S,&7., "' . _.,.. 

(I) "' (!)~ 
?., 0. 0 

I 

s s ~(l) = C!),...,~'C 0 O' 
0. s ... [! • 1:1',,, ... s s. :::o. •o : ,.; •o (> "'i" ~·s (!) . ,...,~ie '< .,.. >,g, !"' o.=: O' "' : '< <> :~ ~~~ (l) 0. 0 ~ .. i" 3 z.;; <> e g 0: C"t-'C ~. 

~ 
<>(I) -·s:, C "' . og ·o < (0 
... 0. 0 i:,,.., 

S~:3 ~ 'i" 
... 7~§ ~<h-'<. .. I)'>(!) (!) '< ...... . ::, 

No. 1. ......... . 903.0 731.0 701.0 22.30 .36 .345 12,109 14,867 .447 99.66 1.184 6,044 7,156 3.52 207.4 98.76 
No. 1, br!quet ... 826.0 696.0 680.0 20.37 .343 .335 12,676 14,938 .710 99.45 1.1863 5,562 6,598 3.24 191.2 91.00 
No. 1, washed ... 840.0 740.0 726.0 20.71 .364 .357 13 ,171 14,967 .384 99.702 1.1791 6,056 7,141 3.51 207.0 98.57 
No. 2 ........... 1,014.0 805.0 777.0 25.00 .396 .383 11,500 14,234 .710 99.455 1.1956 6,088 7,183 3.54 208.2 99.14 
No. 2 ........... 819.0 688.0 637.0 20.20 .339 .313 11,561 14,292 .834 99.36 1.1976 4,969 5,951 2.93 172 .5 82.14 
No. 3 ... .. ...... 886.0 637.0 571.0 21.85 .314 .281 9,535 13.817 .665 99.494 1.2082 4,266 5,158 2.54 149.5 71.20 
No. 3, washed ... 881.0 775.0 758.0 21. 72 .381 .an 12,602 14,102 .573 99.565 1. 2091 5,413 6,545 3.22 189.7 90.30 
No. 4 ...... .... . 837.0 781.0 769.0 20 . 64 .384 .379 14,197 15,155 .636 99.518 1.2087 6.111 7 ,386 3.64 214.1 102.00 

------ --- ---
Average .... .. . .. . . . . . . . ' . .. .. . 21.60 .36 .346 12. 169 14,547 ... . . . ... ... . . . . .. .... . . . .. . . . .. . 3.27 . . .... 91.64 



STEAMING TESTS-Continued. 

Economic i'.csul ts (pounds) . Efficiency (per cent). "ti Methods of Orlng. 

l 
Analysis of the dry gases 

<l>O (per cent.) 
"'"' "'" 

"'e:"' ~ t.:i:I t.:i:I t.:i:I u, t.:i:I t.:i:I t:1 
<! (> 

~ ,;::,~ > s::.~ 0 0 0 ' "'" 'CS ~.o . ~3~ 'cl~~ ::;>"' B :::'e '?13 i:i.~ ,:t_t:l>t:I><! ., >< "' "' "' .. oos §~~- oS ... p pa, giS~ cr,9~ ... '<! 3- .. 
=~8£" "s . sa:r S<l> o. 0 () ~o . °" ,:,. () ... 

I 
r::r "" 

... 
6g~"1 p <! ~ 

s;;· .. -· "' i:,-"' i:i: 0 (") 0 0 

?~ 0 -:PO'Q~ "" ~'"'=!. ~~e ,:,.., E. ()" () p .... !~ 'Co"' 
p !" p (1) 

,:>.!!'i; o, (') () 0 g~e,~ g,g_[ ~~! g,g_! 1:T"' '<! 
p-<> 

: '<! ... -~S' 0. s p 
: '<:jl:S°O "' - a,'< ::,, .. t, ..... -~ 0 . (I) ,:,."0 [1!; 0 §.~ ;!. e: ~:s·~ a~~ 0 

Missouri. • '""'H:'t>l,,1 c> ~;., 8"' ... 0 "' p 
,. p 

: ig "'i~ 
o .. "' .. "'r::r ... s ~ 

c> P<Dr: ;5: 0 '<! .. .. '<I"' s:;(I) ... r::r !g p;' ioOQ<1 <::==:<! ~ 
. i="'p -.,o 

(")~~ "r::r 8. 0 p 
':Sc~ i~~ "' 

~ i,..;<I er,_.< '<Ii;: er l>;' <') ,:,. ~ ::so~ fl)., .. g~~ ~~ S' "' 8. "' "' (l> 

o.E'~ O<> 0., "' . "s 

I 

~o (1) 

t:!> •'O ... :' .... 0 -<1>er • ... r::r ... 
0 E.<D ($1:j~ 

.... 0 C: 0 
"Pl ~ - Cb 

., 
0 () 0 er~ ~ : ::.'~ 

er>:j ., ... "' ... < 
,:,. . " -· ., u,Qq "'°" 

.... o:g::t g: () 

(') ()"' • 'O g. (l> .. p-;:: i:,-:: "' p P'~ e 
O 0"0 >o-· oe- ... .... 0 :,> 
o,PO a,O S;g C, (l) p 9' 

., 
I ~!g ;,;-o 

-· ' l!lc:s .,p ,:,. ,:,. ,:,. "' ,P 

e: 

No. 1. ....... 6.23 7.35 7.92 9.79 10.20 63.54 66.26 63.18 24.6 Alternate. 9.0 4.7 90 8.50 10.90 0.0 80.60 
No. 1, briquet. 6.34 7.48 7.99 9.48 9.70 61.29 62. 71 60.86 18.4 Alternate . 10.0 5.2 120 8.97 11.05 0 . 0 79.98 
No. 1, wa,.~hed. 6.66 7.83 8.50 9.65 9.84 62.26 63.49 62.32 34.0 Alternate. 8.0 4.5 60 7.97 11.75 0.0 80.28 
No. 2 ........ 5.17 6.15 7 . 08 8.92 9.24 60 . 52 62.69 59.45 30.4 Spreading. 7.0 6.7 33 7.36 12.52 0.05 80.07 
No. 2 ........ 5.40 6.42 7.26 8.65 9.35 58.45 63. 17 60.68 51.0 Spreading. 7.0 8.3 29 9.48 9.65 0.16 80.71 
No. 3 ........ 3 . 94 4.74 5.S2 8.10 9.03 56.61 63 . 11 58.94 ...... Spreading. 6.0 6.9 26 5.42 14.62 0.02 79.94 
No. 3, washed. 4.89 5.89 7.43 8.44 8.63 57 80 59.10 56.93 32.0 Spreading. 7.0 7 .1 31 7.31 12.48 0.15 80.06 

No. 4 ...... .. 6.44 7.75 8.83 9.46 9.61 60.28 61.24 60 . 06 56.0 Alternate. 8.0 5.6 43 7 . 92 11.53 0.15 80.40 
- - - --

Average .. 5.63 6.70 7.60 9.06 9.45 60.09 62.72 60.30 35.2 ......... . 7.8 6.1 54 7.87 11.81 0.066 . . .... 



STEAMING TESTS-Continued. 

Heat balance, or distribution of tho heating value 
of the combustible (in B. t. u). Heat balance In per cent of total of combust,lble. 

O'~ -·S -... s (') ::i.S' t-< t-< O'~ -S t-< e:::i.[ t-< t-< 
i:r<> ~ <>'o 0 i,,o ~·rl)o n~c (00 

§:~ 
p U) ~g~ e:(l) ~ ~ - ui P"' §:! Poo POoo ;,-u, p<n 0 E.'<! ()"' 

... ,,,,, p."' ()"' °" ... "' {t:;. >-: <f>C/J p."' oSP. 8~p. O'"" 0 8 p. O'"' ~~g 9:e, 0 Q. 0 "'Q. 0 !? ~~ 
0 Q. 0 (l) Q. 0 p. •• O' ""' '"'"'"' g~~ "'- .... (1).,, 

"'"' """' ,..P.<l> i:, ()"' .,.- :-(i; l:H")::: ~oi,, Missouri. "' :-"<I> 
?' 8 (I) ::,-O "' .. o.o ~~~ . 80 i:,-<l> ..,...,_ 

0 .. *'~s '<!"'c,, 218 0 
8 

P-.,.,,.. "c,, 00> ... 
0 o,,'<o & "« 0 Ol>"'O "O i:,o'<) O' O'<" O'<" t,'o (I) (l) ~;9 .. -. s:,O o" " ~;g ~'< i:r s:,O o'"' 3 ;~;' 8 p.O '"1 Q. ~- {J.• ~ Q. 

~s-! u, ,,, .. "':;; O' 8. , eeo 
~t:s'~ ~~ O' 2. ~<Po a.s· "'8: ~,,,, 

00"~ -·::, 8 er;· f.;i,, .... -'< "' .o Oo '< "' Oo . " ~ 0," .. . c.<> Po :at ~ 
OQC C"f' e~ =o • <"' 

:~g =-
(t)ri~ :~7 o3 0 ; (ti"':$:: 

oS 0 .., ;;,:; ... .., pp-. :~7 " " • ' (l) ..... p 

" 0 .. " ..... = . ..,9 . 
No. 1. .. .. .... .... . , ..... .... ...... 9,850 125 656 2,997 1 ,239 66.26 .83 4.42 20.16 0.0 8.33 4.41 

Cl.> No. 1, briquet .. . .. .. ....... ·······. 9,368 101 617 2,452 2,400 62. 71 .67 4:13 16 .42 0.0 16.07 4.37 ~ No. 1, washed .. ........... .. .. .... . 9,502 126 667 3,207 ..... . 1, 375 63.49 .84 4.45 22.03 0 .0 0.19 4.11 > No. 2 . . .. ... . ··· ·· .. ····· ·· . . ..... . 8,!123 245 637 3,457 53 919 62.69 1 . 72 4.47 24.28 0.37 6.47 4.93 "" ... No. 2 ... ....... .. . .. . . .•. .... .•• ... 9,028 201 604 1,995 130 2,334 63.17 1.41 4.23 13.96 0.01 16.32 4.81 I-< 

~ No. 3 ... .. ...... . ..... .• ........ .. . 8,720 437 644 4,528 28 - 540 63.11 3 .16 4.66 32.05 0.20 -3.18 6.00 c::i No. 3, washed ... •.. . ....... . .. .. ... 8,334 387 665 3,484 160 1,072 59.10 2.74 4.72 24.71 1.13 7.60 4.70 
No. 4 ...... .. .. ..... .. ..... . ····· ·· 9,280 197 689 3,412 153 1,424 61.24 1.30 4.55 22.51 1.01 9.39 3.96 ~ 

a., 

Average ...... . ............. . . .. . . .. . . ' .... . ... . . .. ' . . . . . ..... , ... . .. .... ... . . .... .. . ..... . . . . .. ... 4 . 66 
8 
!'11 
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FEED-WATE ~ Tt~PERATURES FUA:NACt ANO f' LUE TEMPERATURES (DEGREE$ rAHR. ) 
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OUTS10(, BOILER•ROOM, ANO 
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'462 1'RE COAL DEPOSITS OF :MISSOURI, 

STEAMING TESTS MADE AT ST. LOUIS COAL-TESTING PLANT 
JANUARY 1, 1906, TO JUNE 30, 1907.• 

MISSOURI NO. 5. 

CHEMICAL ANALYSES. 

Steaming tests.t 
Mine samples. Car 

sample. 319. 320. 

Laboratory No .... . ............... •. .... 2795 279G 2865 
Air-drying Joss. . . . . . . . . .. . ...... . 10.80 11.50 ll.40 
Proximato-

Moisture....... . . . . ...... . . . 13.38 13.89 12.92 13.37 12.24 
Volatile matter . . ..... •. . ..... . ...... 34 . 17 33.36 33.64 31.46 31.55 
FLxed carbon ................ . ...... . 42.43 41.23 39.82 39.78 40.10 
Ash ...... . .. . ....... . ............. . 10.02 11.52 13.62 15.39 16 . 11 
Sulphur ..... .• ..............• . ..... 4.48 4.19 5.03 5.35 5.33 

Ultimate-
Hydrogen.... . ... . . .. . .. .• ...... . 5.43 4.43 4.40 
Carbon ... .... . ..... •.. ..... • ....... 57.16 63.53 63.13 
Nitrogen ..... . ...... . ....... . ... .. . . 0.90 1.01 1.00 
Oxygen ..... .•. .. . 17.86 7.90 7.04 
Ash ..... .... . ... ........... . . ..... . 17 .76 18.36 
Sulphur ... ...... .. .. ...... . .. . ... . . 6.18 6.07 

Calorific value (as 1·eceive<l)-

Determinod{calorics. · · · · · · · · · · · · · · · · · 
B. t. u ...... .. .. .. .. .. . . 

Calculated from u lt . analysts{~al~~i~~·:: 

6,158 5,860 
ll,084 10,548 

5,834 
10,501 

ST IMMCNG TESTS. 

Test 319. Test 320. 

Size as used-
Over 1 inch.. . . . . . . . ..... per cent 
t inch to 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . do. 
t inch to t Inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . do. 
Under t inch.. . . . . . . . . . . . . . . . do. 

Duration of test.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . hours 
Heating value of coal. ..... . .. ••. ..... . B. t. u. per pound dry coal 
Force of draft-

Under stack damper ...... • ....... . .............. inch water. 
Above ftre ............................. . ... , ..... do. 

Furnace temperature ....................... .. . ... .. . ....... °F. 
Dry coal used per square foot of grate surface per hour ...... pounds 
Equivalent water evaporated per square foot of water-heating surface 

per hour .... ... . ......... . ...................... . . pounds 
Percentage of rated horse-power of boiler developed .............. . 
Water apparently evaporated per pound of coal as tired. .pounds 
\Vater evaporated from and at 212°F-

Pcr pound of coal as fired .. .. . . .. . .... .......... . .... pounds 
Per pound of dry coal................ ... .... ... ..... . do. 
Per pound of combustible ................... . .. . .. . . . do. 

Efficiency of boiler, including grate ... . ............ .. ..... per cent 
Coal as fired-

Per indicated horse-power hour . ... . ....... . ........... pounds 
Per electrical horse-power hour. . . . . . . . . . . . . . . . . . . . . . . . do. 

Dry coal-
Per indicated horse-power hour ......... • ...... .. ... .. · do. 
Per electrical horse-power hour. . . . . . . . do. 

23.5 20.1 
22.9 21.0 
19.3 18 .8 
34.3 40.1 

9.63 8.35 
11. 747 11,668 

0.61 0.73 
0.22 0.34 

2,368 . ......... 
18.64 22.24 

2.79 3.38 
87.1 94.7 

5.39 5.54 

6.49 6.67 
7.49 7.60 
9.36 9.60 

61.57 62.90 

4.36 4.24 
5 .38 5.24 

3.77 3.72 
4.66 4.59 

*Breckinridge, L. P., Steaming tests: Bull. U. S. Geo!. Survey, No. 332, 1909, p. 299. 
tProximate analysis of fuel as tired; ultimate analysis of dry fuel figured from car sample. 



STEAMING TESTS. 463 

MISSOURI NO. 6. 

CHEMICAL ANALYSES. 

Steaming tests.* 

Laboratory number .. .. . .. .. ..•. ..... . . . . 
Air-drying loss ...... .. .. . .. . ........... . 
Proximatc-

Moisture ....... ' . ...... . ........... . 
Volatile matter. . . .. .. . .. .... . 
J!'ixed carbon ....... . . 
1).sh . . ...... •••.. .. .••... .... 
Sulphur.... . . ......... . 

Ultimate-
Hydrogen . .. . . .. ..... .. . 
Carbon . .. . .... . ....... •... ... ... ... 
Nitrogen .... . .. .. ......... . .. .. .... . 
Oxygen......... . ....... . . ... . . .. . 
Ash . . ............... ···· ·· ········· 
Sulphur ...... . . ... ... ... . ......... . 

Calorific value (as received)-

Dctermined{~~l~ri~~--- .·:: : : : : : : : : : : : : : 

Calculated from ult. aualysls{~al~~i~S-: : 

Mino samples. 

2817 
11 .80 

14.01 
33.49 
42 .21 
10.29 
5.23 

2818 
8.60 

11.38 
37. 10 
43.07 
8.45 
3.57 

STEAMING TESTS. 

Car 
sample. 

2904 
11.60 

13 . 80 
34.29 
40.17 
11. 74 
5 .60 

6.48 
58.09 
0.96 

18.13 

5,998 
10 . 796 
5,926 

10 ,667 

326. 

13 . 73 
32.82 
39.96 
13.49 
6 .05 

4.44 
65.24 
1.08 
6.59 

15.64 
7.01 

Test 326. 

Size as used-
Over 2 inches ............. . . ......... .. ..... ... ... per cent ......... . 
2 inches to 1 i inches . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . do. . ........ . 
Over 1 inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . do. 36. 5 
t inch to 1 t inches . . . . . . . . . . . . . . . . . . . . . . . . . do. . ........ . 
i inch to 1 inch....... ... .. ... . .......... . .. . ..... do. 23 . 3 
i inch tot inch.... ... . ... . . . ..... . ...... . ........ do. 16.6 
Under t Inch. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . do. 23. 6 

Duration of test. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . hours 9 . 92 
Heating value of coal ..... . ... .. . . ..... B. t. u. per pound dry coal 12,155 
Force of draft-

U ndcr stack damper ... . ... . .. . .......... · ........ inch water 
Above fire. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . do. 

Furnace temperature. ..... . . . . . . . . . . . . . . .. .. .. ... °F. 
Dry coal used per square foot of gra.te surface per hour ..... pounds 
Equivalent water evaporated per square foot of water-heating sur-

face per hour. . . . . . . ..... . ............ . ...... pounds 
Percentage of rated horse-power of boiler developed .......... .. .. . 
,vatcr apparently evaporated per pound of coal as fired ..... pounds 
Water evaporated from and at 212° F.-

Per pound of coal as fired ...... .. . .. ...... . ......... pounds 
P er pound of dry coal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . do. 
Per pound of combustible. . . . . . . . . . . . . . . . . . . . . . . . . . . do. 

Efficiency of boiler, inciL1ding grate ... . .. .• ...... . . ...... per cent 
Coal as fired-

Per indicated horse-power hour ....... . ............ . . pounds 
Per electrical horso-power hour. . . . . . . . . . . . . . . . . . . . . . do. 

Dry coal-
Per indicated horse-power hour. . . . . . . . . . . . . . . . . . . . . . do. 
Per electrical horse-power hour. . . . . . . . . . . . . . . . . . . . . . do . 

0.73 
0.19 

2,476 
21.82 

3.47 
97.4 
5.71 

6.88 
7.98 
9.64 

63.40 

4.11 
5.08 

3.54 
4.38 

327. 

12.93 
34.21 
41.63 
11.23 
5.31 

4.65 
68 . 33 
1.13 
6.89 

12.90 
6.10 

Test 327. 

25.7 
27.4 

19.2 

12.0 
15.7 
10.03 

12,677 

0.75 
0.18 

2,561 
23.06 

3.66 
102.7 

5.75 

6.93 
7.96 
9.30 

60.64 

4.08 
5 .04 

3.55 
4.39 

•Proximate analysis of fuel as fired; ultimate analysis of dry fuel figured from car sample. 



464 THE COAL DEPOSITS OF MISSOURI. 

MISSOURI NO. 7 (WASHED NUT.)* 

WASHING TESTS. 

Test 152 Test 153 

Size as used .... •. ..... .• ....... . ...... •. ... . .. • .............. 
Jig used ..................... . ...... .•.. .... .•.. ..... · .. ····· 
Raw coal. .. .... ........ . ... . .. .•. . .....•........ .. ... . pounds 
Washed coal.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . do. 
Refuse ............................ . ... . .. .•.. ..... • .... do. 

(A). (B). 

No. 1 
Stewart. 

25,000 
21,470 
3,530 

No. 2 
Stewart. 

23,500 
18,600 

4,900 

Analyses.- Tcst 152 (A): For raw coal analyses see below (sample 2936). Washed coal: 
Moisture. 17.30; ash, 9.45; sulphur, 3.04. Test 153 (B): For raw coal analyses see below 
(sample 2937). Washed coal: Moisture, 19.70; ash, 11.05; sulphur, 3.07. 

CHEMICAL ANALYSES. 

Laboratory number ...... . ...... 
A Ir-drying loss .......... . .... . 
P,·oximate--

MoisWre .......... . . . .. 
Volatile mMter . . . ... . ...... 
Fixed carbon ....... 
Ash . .. ..... .. ....... . . . 
Sulphur ....... ... .. .... 

Ultimate--
Hydrogen ......... • . .... 
Ca.rbon ........ ....... ... .. 
Nitrogen ... .. .. .. . ... .. . .. 
Oxygen . ......... . . ........ 
Ash ............ . . .. . ... . . . 
Sulphur .......... .. ..... . . 

Calorific value (as received)-
Determined{ calories .. ..•... . 

B. t. u ... . ... .. 
Calculated from ulti-{ calorics. 

mate analysis B. t. u. 

1\-fino 
samples. 

2823 2824 
14.60 13.70 

17 .19 16.19 
34.05 31.25 
39 .48 39.87 
9.28 12.69 
2.76 3.03 

5,888 ...... 
10,598 

Car sampl~e. St,:,amlug tests.• 

No. 1 Slack. No. 2 --- ----1-· A~B. 
nut. I nut. 329. I 330. 332. 

2936 2942 2937 .. .. .. 
14.50 15.20 9.70 ...... 
16.36 17.30 16.39 17.26 17.74 17.76 
29.12 26.43 29.01 32.11 32 . 65 32.00 
35.01 32.89 34.42 40.32 39.26 39.95 
19.51 23.38 20 . 18 10.31 10.35 10.29 
3.53 2.94 3.12 3.27 3.24 3.19 

5.23 5.04 5.28 4.70 4.69 4.80 
49.44 45.41 49.03 68.20 68.11 67.97 

0 .87 0.83 0.91 1.20 1.20 1.26 
21.42 22.40 21.48 9 .49 9.48 9.58 

. ..... ...... 12.46 12.58 12.51 

. ..... . . ... . 3.95 3 . 94 3.88 

5,004 4,578 4,970 . ..... 
9,007 8,240 8,946 .... .. 
4,953 4,507 4,924 ...... 
8,915 8,113 8,863 ..... . 

•Dela.meter, G. R., Washing tests: Bull. U. S. Geo!. Survey No. 332, 1908, pp. 171-172. 
*Proximate analysis of fuel as fired; ultimate analysis of dry fuel figured from car sample. 

• 
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STEA!vpNG TEST. 

A. B. 

Test 329. '!'est 330. Test 332. 

Sizo as shippod ............... .. . .... . . ..... . ...... . 
Size as used-

Over 1 inch .............. • ..... .. ....... per cent 
t Inch to l Inch......... .. .............. do. 
t inch to t inch. . . . . . . . . . . . . . . . . . . . . . . . . do. 
Under t inch.................... . ...... do. 

Duration of test ........ . ...................... hours 
Heating value of coal .. . .. . . B. t . u. per pound dry coal 
Force of draft--

No. l 

47.0 
21.6 
14.9 
16.5 
9.78 

12,659 

Under stack damper ................... inch water O. 60 
Above ftre... . . . . . . . . . . . . . . . . . . . . . . . . . do. O .14 
In ash pit (forced draft) . . . . . . . . . . . . . . . do. . ... . .... . 

Furnace temperature .......... . ............. . ... °F .. . 
Dry coal used per square foot of grate surface per hour, 

.......................................... pounds 
Equivalent water evaporated per square foot of water-

heating surfa.co per hour ................. . .. pounds 
Percentage of rated horse-power of boiler developed . . .. 
Water apparently evaporated per pound of coal as fired, 

. ................................... .. .. .. pounds 
Water evaporated from and at 212" F.-

Per pound of coal as fired ... .. .. . .. .. .. .. . pounds 
Per pound of dry coal. . . . . . . . . . . . . . . . . . . . do. 
Per pound of combustible............ . .... do. 

Efficiency of boiler, including grate ...... . ..... per cent 
Coal as fired-

Per indicated horse-power hour ..... . ..... . pounds 
Per electrical horse-power hour. . . . . . . . . . . . do. 

Dry coal-
Per Indicated horse-power hour . . . . . . . . . . . . do. 
Per electrical horse-power hour. . . . . . . . . . . . do. 

*Test made for maximum capacity. 

.. . ..... 
21.90 

3.51 
98.4 

5.53 

6.64 
8.03 
9 .32 

61.26 

4.26 
5.26 

3.52 
4.35 

CHEMICAL ANALYSES. 

l 

No. l 

46.3 
23.2 
15.0 
15.5 
5.73 

12,643 

0.71 
0.13 

.......... 

25.92 

4.10 
115.0 

5.42 

6.52 
7.92 
9.29 

60.49 

4 . 34 
5.36 

3.57 
4.41 

N o. 2 

21.4 
43.6 
21.4 
13.6 
9.75 

12.469 

0.71 

0.02 
2,686 

32.03 

4.62 
*129 . 4 

4.93 

5.94 
7.22 
8.36 

55.92 

4.76 
5.88 

3.92 
4.84 

Car Steam- Briquetting tests.b 

Laboratory No ........... ... . 
Air-drying loss ... . ....... . .. . 
Proximate-

Moisture ............ • ... 
Volatile matter . ... . . ... . . 
Fixed carbon ......... . .. . 
Ash .................. . . . 
Sulphur ................ . 

Ultimate-
Hydrogen . .... . . ... .. . .. . 
Carbon .............. . .. . 
Nitrogen ............ .. . . 
Oxygen ....... ... ....... . 
Ash . . .. . ......... ...... . 
Sulphur .............. . . . 

Calorific value deter-{calories .. . 
mined (as rec'd) B. t. u .. . 

Mine 
samples. 

4196 4197 
8.50 8.80 

15.26 15.41 
33.91 32.76 
42. 13 40.22 
8 . 70 11.61 
4.37 3.78 

5,879 
. .. . . . 10,582 

sam- Ing test ---.- ------
pie. 486.a 178f.c 241 *· 245. 246. 

---- -----
4257 4362 4515 4898 4876 4908 

13.70 1.30 9.40 . . .... .. .... . ..... 

15.23 4.51 11.03 8 . 91 7.79 7.75 
26.32 35.53 32.24 31.81 31.46 32.48 
37.95 41.37 38.67 38.17 39.87 40.95 
20 . 50 18.59 18.06 21.11 20.88 18.82 
3.69 3.90 3.72 4.49 4 . 66 4 . 53 

5.02 4.34 . . .... 4.16 4.12 4 . 24 
49.41 64.29 . ..... 60.16 60.63 62.77 
0.84 0.91 . ..... 0.84 0.84 0.91 

20.54 6.91 . .. ... 6.73 6 .71 6 . 76 
19.47 . ..... 23.18 22.65 20.41 
4.08 ·····. 4.93 5.05 4.91 

5,055 ........ 
9,099 . ....... ...... .. . ... ······ ...... 

a Proximate analysls of fuel as fired; ultimate analysis of dry fuel figured from car sample. 
b Proximate analysis of fuel as received; ultimate analysis on dry basis. 
c No ultimate analysis made. 

G-30 
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STEAMING TEST. 

Missouri No. 10 (briquettes). 

Duration of test, hours .... ........ . . ... . . . ............................. . 
Heating va.!uo of fuel .............. . ....... . ..... B. t. u. per pound dry fuel 
Force of draft--

U ndcr stack damper .............. .. ..... .. .. .. ... ........ . inch water 
Above flro. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . do. 

Dry fuel used per square foot of grate surface per hour ............... pounds. 
Equivalent water evaporated per square foot of water-heating surface per hour, 

...................................... .... .................... pounds 
Percentage of rated horsepower of boiler developed ............ . ......... ... . 
Water apparently evaporated per pound of fuel as llred ... . .... . ....... pounds 
Water evaporated from and at 212° ~'--

Per pound or fuel as fired. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . do. 
Per pound of dry fuel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . do. 
Per pound of combustible.... . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . do. 

Efficiency of boiler, Including grate .. ..... .. .. .. . .. . ..... . . ......... per cent 
Fuel as fired-

Per indicated horse-power hour .... . .. . .. . .. . .... . ....... . ...... pounds 
Per electrical horse-power hour. . . . . . . . . . . • . . . . . . . . . . . . . . . . . do. 

Dry fuel-
Per indicated horse-power hour .... .... .. .. ..... . '. . . . . . . . . . . . . . . do. 
Per electrical horse-power hour................................. do. 

I Test 48G. 

9.63 
11,653 

0.79 
0.15 

24.69 

3.28 
92.0 
5.25 

6.3G 
6 .66 
8.41 

55.19 

4.45 
5.49 

4.25 
5.24 

Remarks.- Test made on briquettes from tests 178t and 179. These burned freely, 
although the rate of combustion decreased as ash formed on the surface, particularly on the 
English briquettes, where the ash could not be separated from the briquettes; 2.4 per cent 
black smoke; ash heavy, gray, and fine; no clinker. 

TESTS OF BRIQUETTES OF MISSOURI COAL AS FUEL IN HOUSE-HEATING 

BOILERS,* i\IADE A'r URBANA COAL TESTING PLANT. 

Four series of tests were made at St. Louis and two at Urbana, 
Illinois, on Missouri No. 10 coal. As conditions were more constant 
at the latter place and the results were considered more satisfactory, 
an average of only the two Urbana tests is given here. 

Shape of brlquet. 
Binder. 

Percentage used .................. . ........... .. ........... . . . .......... . 
Flowing point ....... . .. ... ......... ... ........... . ................. •. ... 
Oils by distillation up to 743° F ....... . ... . ... ...... . ... ................. . 
Extraction analysis: Pitob extracted (sample as received) by CS, .. . .... ...... . 
Date of test ................ .. .......... . .. ........ . . ................. June 

Duration of test (hours) ........... . ...... . ..... .... .... ... . 
Average pressure-

Steam (gauge)-
Boilor .................. . ....... . ....... . ... . .... . 
Receiver .. . ........ . ... .. ...... .. ...... . ......... . 

Draft (inch of water)-
Flue ......................................... ... . 
Over fl.re .................. .. ................... . . . 

Average temperature (°F.) of feed water in weigh tank .. ... . . . . 

Boiler A. 
7.95 

5.68 
1.97 

0.14 
0.10 

163.1 

Round. 
Water-gas 

pitch. 
8 

143.6 
39.05 
99.66 

20. 1902 

Boiler B. 
7.67 

4.44 
1.86 

0.20 
0.05 

162.7 

*Randall, D. T., Tests of coal and briquettes as fuel for house-heating boilers: Bull. U. S. 
Geo!. Survey, No. 3G6, 1908, p. 44. Those especially interested should consult this paper. 



BOILER TESTS. 

Fuel as fired (pounds)-
,v ood .. .. ................ . ....... •. ..... .. ........... 
Briquettes . . . . . ............ . ...... . ... . 
Briqucts plus wood ................ . ....... ..... .... . . . 
Corrected for residual fuel ... .. .. .. .. . ....... . ....... .. . 

Dry fuel (pounds)-
Total find ................ . 
Con·ected for residual fuel. . . . . . . . . . . . . .. .... . 
Actually consumed (corrected for carbon in ash) .......... . 

Total ash a.net refuse from ash pit (pounds) . ... . 
Residual fuel removed (pounds) ..... .. .. . ... .. .. ....... .... . 
Proximate analysis of fuel as fl.red (per cent)t-

Moisture .................... .. ..... · ... . ....... . .. . 
Ash in ultimate analysis of dry fuel (per cent) ..... . .......... . 
Analysis of residual f'Llcl (per cent)-

Carbon ........................ . .... . .. . ....... . ..... . 
Earthy matter. . . . . . .. . ....... . .... ...... ... .. . .. .. . 

Ash (per cent)-
Carbon............ . ...... . ... .... . .... .. ... . . ... . . . 
Earthy matter .. ..... . 

Dry fuel per hour (pounds)-
Total ...... ........ .. . 
Per square foot of grate surface ...... ... . 

British thermal units per pound or fuel-
Dry .................................... •.. ..... . . . ... 
As fl.red .. ..... : ........................ . .... . ... ,···· 

Moisture in steam (per cent) . .................. .. .... . .. . .. . 
l!'actor for correction, quality of stea1n. . . . . . . . .... ..... . 
Water (pouncls)-

Fed to boiler ...... . ... . .. ... . .. . . .......... . 
Corrected for quality of steam........... . . ...... .... . 
Evaporated into dry steam from and at 212° F ........... . 

Factor of evaporation . . . . . . . . . . . . . . . . . . . . . . . . . ...... . 
Water per hour (pouncls)-

Equivalent evaporation from and at 212• F ... 
Equivalent evaporation from and at 212• F. per square foot 

of water-heating surface . .. . ......................... . 
Horse-power developed..... . ..... .•... ......... 
Mean loacl carried-

Square feet of radiating surface . . ............... . 
Square feet of radiating surface plus radiating surface of 

boiler ... . . ...... .. ......... . . .. .. . ... . ... . .. . ... . 
Percentage of builders' rated capacity developed (per cent) . . . 
Economic results (pounds)-

Equivalent evaporation from and at 212° F. per pound of 
fuel-

Fuel as fl.reel ..................................... · 
Dry fuel consumed ............... . .......... . ..... . 

Fuel per hour per 100 square feet of radiating surface (mean 
load carried during test)-

As fl.red ..... .. .. ...... ... .. .... . ... . .... .. . . .... . 
Dry ........ . .. ... ........................... . .. . . 

Efficiency (per cent)-
Boiler and furnace (dry fuel basis) ...................... . 
Plan t (fuel as fl.red basis) .. . ... . ...... .. . ... ..... . . .. . . . 

Cost in cents, per 100 square feet of radiating surface per hour 
(mean load carried during tost)l ......... . ................ . 

Cost in cents, of evaporating 1,000 pounds or water from and at 
212• F.t ............................................... . 

Average amount of fuel fired at each firing (pounds) .... ... . .. . 
Average interval (hours)-

Betwcen fl.rings ............... .. ..... .. ......... ... ... . 
Between time of shaking and raking ........... . ........ . 

Maximum interval of maintaining 2 pounds or more steam pres-
sure without attention (hOL1rs). . . . . . . . ............ . 

Amount of soot formed on flues ...... . 

tMoisture only determined except in standard tests. 
!Based on fuel at $1.00 per 2,000 pounds. 
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Boiler A. Boiler B. 
6.0 6.0 

300 375 
302.4 377.4 
282.5 360.2 

282.6 352.6 
264.0 336.5 
247.5 322.7 
57.0 62.5 
27.0 32.0 

6.56 6.56 
21.57 21.57 

51.85 37.98 
48.15 62.02 

21.87 16.64 
78.13 83 . 36 

33.21 43.89 
7.76 7.32 

11,012 11,012 
10,290 10,290 

0.93 0 . 65 
0.9912 0.9939 

1,243 1,557 
1,232 1,546 
1,297 1,630 

1.0532 1.0534 

163.2 212.5 

3.74 2.90 
4.73 6.16 

, 

544 708 

582 812 
68.0 65.9 

4.59 4.53 
5.24 5.05 

6.53 6.63 
6.10 6.20 

45.96 44.29 
43.08 42.52 

0.327 0.332 

10.89 11.04 
75. 75. 

1.91 1.42 
1.91 1.46 

2.00 1.67 
very little very little 



' 

468 'l'HE COAL DEPOSI'fS OF MISSOURI, 

PRODUCER GAS 'fESTS OF MISSOURI COAL MADE AT ST. LOUIS 

COAL TESTING PLANT. 

"The abundance of natural gas and the multiplicity of uses to 
which it has been applied have led to a much greater appreciation of 
the advantages of gaseous fuel, and have helped to emphasize the 
value of the gas producer. During the past few years there has been 
great development in the utilization of producer gas not only for 
power purposes and in the manufacture of iron and steel, but in other 
industries as well. 

"In using producer gas as a fuel one should remember that the 
heat value of the gas is low compared to that of the other gases used 
for similar purposes, with the exception of blast-furnace gas. Natural 
gas has an approximate average heat value of 1,000 B. t . u. per cubic 
foot; the heat value of artificial or ordinary city gas is about 650 
B. t. u. per cubic foot; whereas the heat value of producer gas ranges 
from 100 to 275 B. t. u. per cubic foot, according to the method of 
production. This relatively low heat value must be taken into account 
when considering the method of application. In spite of its low heat 
value producer gas is usually cheaper for work requiring relatively 
large quantities of gas than any other fuel, with the possible exception 
of natural gas sold at a low price. 

"The introduction of producer gas fuel for all types of service 
necessarily requires at the present t ime a certain amount of careful 
engineering promotion, due to the uncertainty that exists regarding 
its successful use in fields in which natural or artificial gas or eve~ 
solid fuels have been in vogue for years. In one extensive installation 
in which producer gas is distributed over a large area from one central 
plant, perfect confidence has been established in its reliability for 
continuous service and in the uniformity of the heat value of the gas. 

"In many possible applications of producer gas as a fuel there 
seems to be little if any gain over direct firing with coal. Opinions 
differ regarding this point, many claiming that there is always a con
siderable saving in favor of producer gas. The difference either way is 
probably small, but other considerations arc frequently of such im
portance as to give producer gas a great advantage. Under con
ditions requiring uniformity of temperature for continued periods, or 
variations in temperature at positive intervals, the case with which 
the supply of producer gas can be regulated insures results that would 
he entirely impossible with solid .fuel. Producer gas may also be 
employed with comparatiYe ease as a reducing agent. 

''Under the simple conditions required £or boiler heating, it is 
questionable whether any advantage is to be obtained by the use of 
producer gas except, possibly, where low-grade fuels are burned. 
There are many fuels that can be utilized to advantage in the gas 
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producer that cannot be employed in direct steam-boiler firing. An 
incidental advantage which may be important in urban communities 
is the reduction of smoke resulting from the use of the producer. 

"Jn large plants there may be considerable advantage in using 
producer gas in place of coal, due to the fact that the gas can be so 
easily piped from the producers to different parts of the plant. This 
advantage is particularly marked where it is inconvenient to distri
bute coal to several boiler installations, and may result in a considera
ble financial saving. Some writers on the subject are enthusiastic 
enough to believe that the manufacture of producer gas by large 
central plants at the mines, and the distribution of this gas through 
pipe systems over a broad area, will become general within the next 
few years. 

"In lime burning it is claimed that greater economy is obtained 
with producer gas than with coal, and that the output of a plant is 
considerably increased. The heat produced by the gas is readily con~ 
trolled, and it is claimed tl1at the flames from burning gas are ideal 
for the process. Owing to the absence of ash and clinker a much 
cleaner and purer product is produced, and the labor required is re
ported as considerably less than that demanded with solid fuel. Re
duction in the repair bill is also claimed, as the life of the kilns is 
longer and the necessary repairs are less than when solid fuel is used. 

'' Although producer gas has been satisfactorily used for ore 
roasting, the development in tltis direction has been slow, owing to the 
fact that there is a natural hesitancy about adopting new methods. 

"In forge work the substitution of producer gas for oil, city gas, 
and natural gas is developing, although special care is necessary re
garding the methods of application. Producer gas is economical and 
does away with the dirt and smoke so prevalent in forge work when 
coal is used. 

"The substitution of producer gas in place of coal for cement 
burning seems to offer an attractive field. Although this substitution 
has been made in only a few instances and has not become general, 
it is attracting the attention of manufacturers. It is claimed that 
excellent economy is obtained, that a high-grade, uniform clinker is 
produced, and that the ease of control, the simplicity of the equip
ment, and the low cost of the installation and up-keep make producer 
gas an ideal substitute for coal. In discussing this question cemenL 
manufacturers have expressed the opinion that the application of pro
ducer gas to clinker burning presents many of the advantages named, 
but at the same time they state that, as far as their information goes 
concerning installations of this process, there has been difficulty in 
getting as large an output as had previously been obtained with coal. 

"'I'he range of fuels which can be used in either the pressure or 
down-draft plants is much greater than that for the suction plant. 
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'' A few companies operating pressure and down-draft plants prior 
to 1904 ventured to use certain well-tried bituminous coals known to 
be especially free from sulphur and a tendency to cake, and low in 
both ash and tar-producing compounds. It remained, however, for 
the Geological Survey to demonstrate the possibility of using in such 
plants practically all grades of fnels of any commercial value without 
reference to the proportion of sulphur or tarry compounds that they 
contain. Several of the poorest grades of bituminous coal showed 
remarkable efficiency in the 'gas producer, and lignite and peat were 
used with great facility, thus opening the way to the introduction of 
cheap power into large districts that have thus far been commercially 
unimportant from a lack of such power. Experiments with bone coal 
have given excellent results, showing an efficiency in the producer 
equal to that obtained by using good steam coal under boilers. Recent 
investigations with other low-grade fuels, such as roof-coal slabs, 
culm, and washery refuse, have also demonstrated the possibility of 
using such material to advantage in the producer."* 

SUMMARIES OF PRODUCER GAS TESTS OF MISSOURI NO. 2 COAL.T 

Duration in hours. . . . . . . . . . . . . . ....... . ........ .. .... .. .. . ............ · 
Coal per hour (pounds)-

Consumed in producer-
Coal as fired . . . . . . . ...... .... ... .. . ..... .... ..... .. .. . 
Dry coa.l ........ ....... . ... .. .. .. - . ·... . · · · · · · · · · · · · · · · · 
Combustible. . . . . . . . . ... · . · . · , · · · • . · · · · · · · · · · 

Equivalent used by producer plant--
Coal as fired . . . . . . . . . . . . . . .. , . . . . . . . ... · · · · · · · · · · · · 
Dry coal........................ ·. · · · · · · · · · 
Combustible ...... . ...... . ........ . .... .. . .. ...... . ... . 

British thermal units-
Coal as fired, per pound . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• , . ... 
Dry coal, per pound . . . . . . . . . . • . . . . . . . . . . . . . . · .. . , . · · · 
Combust,i ble, per pound . . . . . . . . . . . . . . . ..... .. ............. . . .. . 
Per cubic foot of standard gas........... . . · · . • · .. . · 
From standard gas per pou,id of dry coal consumed in producer ..... .... . 
From standard gas per hour per brake horse-power .. . . 
Cubic feet of standard gits produced (62° F., 14. 7 pound prcssure)-

Per hour..................... . . ..... . . 
Per pound consumed in producer-

Coal as flred . . . . . . . . . . . . . . . . . . . . . . . . . · .. · · · · · · 
Dry coal .. ..... . ............. . ......... · , .. ·····. ·· ···· ····· 
Combustl ble. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . · ... · .. . · · · · · · · · · 

Per pound equivalent used by producer plant--
Coal as fired .......... . ........ · ... · · · · · · · · · · · · · · • · · · · · · · · · · 
Dry coal............... . ..... . . ... , , · · · · · · · · · · · · · · · 
Combustible. . . . . . . . . . . . . . . .. . , . · · · · 

Economic results: pounds of coal consumed in producer per horse-power per 
hour-

Per electrical horse-power available for outside purposes-
Coal as fired. . . . . . . . . . . . . . . . . ...... · · · · · · · · · · · · · · · · 
Dry coal.......... . ... . .. .. .... . ... , , · · . • · · · · · 
Combustible ... ................. . ............ . .. . ... · · · · · · · · · , , · 

4.33 

346.5 
306.0 
255.0 

384.5 
339.6 
283 .0 

10,505 
11,882 
14,280 
140.0 
8,820 

11,560 

19 ,300 

55.7 
63.0 
75.7 

50.2 
56.8 
68.2 

, l .87 
1.65 
1.37 

*Fernald, R. H., and Smith, C. D., Resume of producer gas investigations, Bull. Bureau 
of Mlnes. No. 13, 1911, pp. 34-37, 40. 

tFernald, R. H., Producer gas tests: Prof. Paper U. S. Geol. Survey No. 4$, pt. 3, 1906, 
pp. 981·1325. \ 
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SUMMARIES OF PRODUCER GAS TESTS OF MISSOURI NO. 2 COAL--Continued, 

Economic results: pounds of coal consumed In producer per horse-power per 
hour-Continued. 
Per electrical horse-power developed at switch board-

Coal as fired .................................... .. ..... •... . .... 
Dry coal. ....................................... . ....... . .... . . . 
Combustible .................•..................... • ... . 

Per brake horse-power available for outsldo purposes-
Coal as fired . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 
Dry coal . . ..... .. ....................... . ...... • ...... . ..... .. .. 
Combustible ...... .. ..... . ... . ......... . ....... . ...... ...... ... . 

Per brake horse-power developed at engine-
Coal as fired .. . ........................ ... .... . . ............ . .. . 
Dry coal. ........ . . .. ... . ......................... .. ........... . 
Combustible ................ .. .. ..... . ......................... . 

Economic results: Equivalent pounds of coal used by producer plant for horse
power per hour-

Per electrical horse-power avallable for out.side purposes-
Coal as fired ...... . .. .. ... . .. . ................ .. .. .. ..... .... . . . 
Dry coal. ......................... .. ..................... .. .. .. . 
Combustible ....... .. ..... . ................... . . . . . .. .. ........ . 

Per electrical horse-power developed at switch board-
Coal as fired ................................ . ...... .. • ....... • .. 
Dry coal. ................................... , ... . . · · · , ·· ····· · ·· 
Combustible ...... . ... . .. . ... . .. . .. .. . .... .. .. .. ..... .. ... . ... • . 

Per brake horse-power available for outside purposes-
Coal as fired ..... .. .. ............................. . .. . .. . . .. .. . . 
Dry coal. ................ . .. .. . ... . ........... . ... ... .......... . 
Combustible ............................... ...•.. ..... . ......... 

Per brake horse-power developed at engine-
Coal as fired . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Dry coal. ... . .. .. .. ..... .. . ............... .. .. . ....... . ........ . 
Combustible .. ................... ......... . . ....... . .. . .... .... . 

Average compositlou of gas by volume (per cent)-
Carbonic acid (CO,) .... . ...................... . ....... . ....... . . 
Oxygen (0,) . . ........... . ........ . .. ... ....... . . . ... • . ...... . .. 
Carbonic oxide (CO) ..... . .......... ... ........ . ... .. .. • . .. .. .. . . 
Hydrogen (Il,) .. . ..... ..... ... . • ...... . ...... . .. ...... • ......... 
Marsh gas (CH,) ....... . ............. .•. .. . .... . . . .. . .. ...... ... 
Nitrogen (N,) ....... . .. . ...... . ...... . ....... • .................. 

1.74 
1.54 
1.28 

1.59 
1.40 
1.17 

1.48 
1.31 
1.09 

2.07 
1.83 
1.52 

1.94 
1. 71 
1.43 

1. 76 
1.55 
1.30 

1.65 
1.45 
1.21 

12.07 
0.20 

10 . 53 
7.63 
6.33 

63.23 

WASHING 'rESTS OF MISSOURI COAL MADE AT ST. LOUIS COAL-TESTING PLANT.• 

MISSOURI NO. 2. 

Run-of-mine coal from mine No. 8, Northwestern Coal and Mining 
Company, Bevier, Mo. 

A charge of about 61/2 tons of this coal was washed for a coking 
test, with the following result: 

ANALYSES SHOWING EFFECT OF WASHING MISSOURI NO. 2 COAL. 

Ash ........ . ........ . ................... . . ...... . ...... ·I 
Sulphur .......... ... . ....... .. ......... .. .. . .. . ... ...... . 

Car 
sample. 

16.86 
5.16 

·I 'V'ashed coal 
for coking. 

7.76 
3.24 

*Wick, John D., Washing tests : Prof. Paper U. S. Geo! . Survey No. 48, pt. 3, 1906, 
pp. 1471 and 1464. 
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MISSOURI NO. 3. 

This sample consisted of a carload of slack from the Mendota 
Coal and Mining Company, operating at Mendota, Putnam county, Mo. 
Like most of the coals from northern Missouri and southern Iowa, 
this coal contains a large percentage of impurities, and the operators 
are desirous of improving their product. It was for this reason that 
the above test was undertaken, as the results of this test will doubt
less apply to the entire field in Putnam county, Mo., and Appanoose 
county, Iowa. 

The sample, consisting of 14,000 pounds of slack, was passed 
through rolls having an aperture of 114 inches, and then washed 
through the modified Stewart jig. After the coal was crushed it 
was sampled and analyzed, giving the figures shown in the column 
marked "Raw coal" in the accompanying table. After washing, it 
was again sampled, with the results given in the second column of 
the table. The refuse was also sampled and analyzed, with the results 
shown in the third column. 

ANALYSES OF :\USSOURI NO. 3 COAL AND REFUSE, SHOWING EFFECT 
OF WASHING. 

Moisture ................................... per cent 
Ash................. . ..................... do. 
Sulphur....................... . ....... . .... do. 
Weight ................. .. ........ • ......... pounds 
Calculated weight of coal . . . . . . . . . . . . . . . . . . . . . do. 

Raw 
coal. 

14.37 
28.39 
4.30 

14,000 
8,013 

23.90 
7.59 
2.89 

6,045 

23.38 
36.70 
3.94 

4,931 
1,968 

The refuse weighed 4,931 pounds. It appears from the chemical 
analysis that the raw coal contained 8,013 pounds of coal, exclusive 
of moisture and ash, and the refuse 1,968 pounds. The washed coal, 
therefore, must have been the difference, or 6,045 pounds. 

The results given above show great improvement. The slack 
was extremely dirty, as the analysis shows. Washing reduced the 
ash from 28.39 per cent in the raw coal to 7.59 per cent in the washed 
coal. The sulphur was likewise reduced from 4.30 to 2.89 per cent. 
On the whole, the reduction in the impurities is highly satisfact ory, 
but the amount of coal lost in the operation (1,968 pounds) is too 
great for economical work. Better results might possibly have been 
obtained if the tests had been continued, but enough has been done 
to show that the quality of the slack coal in this field may be greatly 
improved by washing. 

The improvement made in this slack by washing was still further 
shown by steam tests of the raw and the washed coal. 
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STEAM TESTS SHOWING EFFEO'l' OF WASHING ON MISSOURI NO. 3 COAL. 

>-3 o!Il ~$~ o~~.! (!)t:::I 
t:,"~ g. p.~ "-"' .., ,= '< ~"""'o;::::: t:," '< 0'< e:. O'~ p.t<li:, - ~g ~;og .., 0 < ~g " '<'O (');;> '< l:,j ..... ~ ~ E. 0 O'o 

Coal tested. ::. 0~ 
·(!),-;,- g-3g ~- os:; 

<> ~~ ;8g- e.'O 13 ~ >o"O ~"' o"' C, ... 
0 ;~a . ~ ~ ~ ... ., '.'::,. :sa 
"' ~ 

. ., < "-· t:,"11> ,= 0 ...,,. : 'O.,., 
..,., 

,=o, p. i:,-8: 0 <> 
13 I?. • OP-"0 ,= :q 
"' 0 =~'tS ,= 0 o" ... -· bp,~ =" .o p. : '9 <'(P ..,'j' . E. (!)"S """'"' 

Pounds. Pounds. Pounds. Pounds. Pounds. 
Raw slack ................... ... 10,828 149.5 21.85 5 .82 4.86 G.00 
Washed slack ..... . ..••...... . .. ll ,044 189.7 21.72 7.43 3.81 4.70 

A washing test was also made of about 61/2 tons of this coal for 
coking purposes. No trial was made of the raw coal in the oven, 
so it is impossible to make a direct comparison 0£ the coke, but the 
chemical analyses give some idea of the improvement produced. 

ANALYSES SHOWING EFFEC'l' OF WASHING MISSOURI NO. 3 COAL. 

Raw ·washed coal 
coal. for coking. 

Ash ........................... . ...... . .. ..... .... per cent-[ 
Sulphur.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . do. 

28.39 
4.30 

7.24 
2.74 

DETAILS OF LATER WASHING TESTS AT THE ST. LOUIS PLANT.* 

No. 5. 

Date of test...... .. . .. . ... . . .. .... . .... Feb. IO. 1906 
Jig used. . . . . . . . . . • . . . . . . . .. . . . . . . . . . . . . Stewart 
Size of fuel-

As shipped.... . . . . . . . . . . . . . . . . . . . . . Run of mine 

As used ............. . ............ . { 

Welgbt of raw ftlel (tons) ......... • ...... 
Amount washed fuel-

Weight (tons) ................... . 
· Per cent .............. .. ..... . .... . 

Amount of refuse-
Weight (tons) ................. .. .. . 
Per cent ........................ . 

Chemica.J analysis of fuel (per cent)-
Ra.w-

Moisture ............. ........ . 
Volatile matter .. ....... . .... . . 
Flxed carbon ....... . .......... . 
Ash ...................... . . 
Sulphur ............... . .. . 

'l'hrough 
2-in. screen 

7.65 

6.45 
84 

1.20 
16 

12.92 
33.64 
39.82 
13.62 
5.03 

} 

No. 7A. 

Feb. 17, 1906 
Stewart 

No. l nut 

No. 1 nut 

12.50 

10.73 
86 

1.76 
14 

16.36 
29.12 
35.01 
19.51 
3.53 

No. 7B. 

Feb. 19, 1906 
Stewart 

No. 2 nut 

No. 2 nut 

11. 75 

9.30 
79 

2.45 
21 

IG.39 
29.01 
34.42 
20.18 
3.12 

•Dela.meter, G. R., Washing tests: Bull. U. S. Geol. Survey No. 336, 1908, pp. 8-17, 
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DETAILS OF TIIE LATER WASHING TESTS AT THE ST. LOUIS PLANT-Con. 

Nl. 5. No. 7A. No. 7B. 

Washed-
Moisture. ... .. ....... . ....... 13.93 17.30 19.70 
Ash ......... .. . ..... . .• . 9.08 9.46 11.06 
Sulphur. . .. . . .. . . .. . ... . 3 . 62 3.04 3.07 

Rcdu~tion (per cent) -
'Ash ........ . .. ... .. . ·· ··· .... . 33 52 45 
Sulphur ..... . .. . ....... . .. . . 28 14 2 

Actually removed-
Ash ........... ...... . ...•.. ... 44 58 56 
Sulphur ... .. .... . . .. ......... 40 15 22 

COKING TESTS OF MISSOURI COAL MADE AT ST. LOUIS 
COAL-TESTING PLANT. t 

MISSOURI NO. 2. 

Coking Test No. 26.-Run-of-mine coal from mine No. 8 of the 
Northwestern Coal and Mining Company, Bevier, :Mo. 

This charge consisted of 12,000 pounds washed coal, which was 
coked for 87 hours. It yielded 5,040 pounds of long-fingered brittle 
coke, having large pieces of slate mixed through it. The breeze and 
ash amounted to 580 pounds. The coke is high in both sulphur and 
ash. 

ANALYSIS OF MISSOURI '."\TO. 2 COAL. 

Chemical 
Character laboratory Mois- Volatile Fixed Ash. Sulphur. Remarks. 

of coal. number. ture. matter. carbon. 

Washed ..... . . . 1 1304 I 
Per cent., Per cent., Per cent., Per cent., Per cent., 

14.14 35.53 42.57 7.76 3.26 Used!ncoking 
test No. 26. 

COKING TEST AND COKE PRODUCTION. 

~ ~ 
.., 

(') t' ~ 8 to Per cent of yield. 
ii ~o :: So .., r: r: :.It» 0 0 g <> <> .,, - "" 2: ~ .. 0 t' ~ 8 to I:> $ 0 :, N ., 

0 ., .., 
Test No. p ?~ 0 >; <> "" "'"' {') p. {') {') s ~ "" 2: e ;,"(!) r: .., r: 0 0 ,N ., "' 0 

"' p;' {') i:: 0 .., ~ < .... ? 0 . {') p. 
~ "" ? 0 . "" p;' 0 "' : 

., 
0 I:> <> ? p;' u, I:> p. p. 0 r: p. 

Hrs. Lbs. Lbs. Lbs. Lbs. Lbs. 
26 (wash()d) . Oct.25, Oct.29, 87 12,000 1,721 3,319 5,040 580 14.3 27.6 42.0 4 .8 

5.p.m. 8 a. m. 

tStammler, Fred. W., Coking tests: Prof. Paper U.S. Geo!. Survey No. 48, pt. 3, 1906, 
pp, 1351-1363. 
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PHYSICAL AND CHEMICAL PROPERTIES OF COKE PRODUCED. 

Grams in Pounds Pcre-0nt- E.i;! g .... to= ~ f ~ Chemical analysis, 
l cubic in I CU• age by §'~~ 

Jg .g ~· a. ~-inch. bicfoot. volume. : ~ ;r " ;; 

!s·ffi. ~ " !. a:: i ~ t (/) "d . [5a. .. " C" --- ----- ii i· >< if ii -a...: ii' B.. Test number. C, :El C, £ g &: ., ..... !.? :':. e. "' "' ,;; ~ : 8' <> ~ C" 
~ ,.. ,. {~it -= ~ ii ? ~ 0 

? C"o i 
... ., 

B ~ : : : ~8 S' g -:---~~ q ~ p : : g~ "" : ~ : : : ,!if z ., " ~~ : : -,,, ? : ..... 

I I I l I I l Lb,. l Fed. / J I I Pct.I Pa.J Pct. , Pct. ,Pd.I Pa. 26 ll .7520.2644.6576.98 48 52 207 83 2 .31.861,3253.45(8080.2714.482.790.02 

'I'his charge produced long-fingered coke, very brittle, and though 
the coal was washed the coke contained large pieces of slate mixed 
with charred coal, indicating that the washing was faulty. 'I'he cell 
structure was high. The coke might have been harder, though its 
burden-bearing qualities were excellent. The ash and sulphur were 
both high and they make this coke undesirable for blast-furnace use, 
though it would do very well for lead or zinc smelting works. 

MISSOURI NO. 3. 

Coki11,g T est No . .56.-Slack coal from Mendota Coal and Mining 
Company, Mendota, 1\fo. 

'I'his slack ( coal) showed no tendency whatsoever to coke, 
although it was washed and burned for 42 hours. 

ANALYSIS OF MJSSOURI NO. 3 COAL. 

Chemical 
Character laboratory Mois- Volatile Fixed Ash. Sulphur. Remarks. 

of coal. number. ture. matter. carbon. 

Washed ........ 1 1528 I 
Per cent.I Per cent.I Per cent.I Per cent.I Per cent., 

24.15 33.10 35.51 7.24 2.74 Used in coking 
tost No. 56. 

COKING TEST. 

Coal 
Tost number. When charged. When drawn. Time in charged Remarks. 

oven. (wot,). 

. 1 Dec. 6, 4 p. m ... 1 Doc. 8, 9 a. m ... 
Hours. I Poµnds. I No coke . 56 (washed) .... . . . . 41 9,000 

This coal would not coke. The product was some charred coal, 
mixed with ashes. 
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l\:IISSOURI NO. 4. 

Coking Test No . 54.-Run-of-mine coal from :i\'Iorgan county Coal 
Company, near Barnett, M:o. 

The charge was 11,000 pounds of unwashed coal, and yielded 
4,905 pounds of coke and 128 pounds of breeze and ash. 

ANALYSIS OF MISSOURI NO. 4 COAL. 

Chemical 
Character laboratory Mois- Volatile Fixed Ash. Sulphur. Remarks. 

of coal. number. ture. matter. carbon. 

Unwashed ...... . 1 1513 I 
Per cent.I Per cent.I Per cent.I Per cent., Per cent., 

12 . 04 41.35 41.34 5.27 5.14 Used in coking 
test No. 54. 

COKING TEST AND COKE PRODUCTION. 

:;;l :i.l 8 0 t" ~ >-3 b:I P er cent of yield. e ~o .. So .. 
i:r i:r ~ .. .. "' ! g "' 

.. _ 
0, e: .. ,,. 

p (l) (l) ::J. ,:: ~::. t' ~ >-3 to Test number. s "' (') ~ ; (') (') El .. .. ~ ~., "' i:r .., 
: i:r 0 .. .. 0 p;' p 0, e: ::. ~"' !!; .. (') 

~ :il < .. ~ 0 . (') (I) ,:: 
~(l) OQ p C) • 0, p;' •O .. El "' p "' ~ 

p;' "' i:r" ~ ~ . "' ::r . "' 

I I I Hrs ·I Lbs. I Lbs. I Lbs. , Lbs. , Lbs., I I I · 54(unwa.shed) .. Dec.3, Dcc.6, 6511,000 3,838 1,007 4,905 128 34.9 9.7 44.61.17 
3 p .m. 8 a.m. 

PHYSIOAL AND CHEMICAL PROPERTIES OF COKE PRODUCED. 

Grams Pounds Percent- E..g~ ,r= :x: f () 
Chemical analysis. .it "' b'" 

"' in 1 cubic in 1 cubic age by §·~~ a. s El. inch. foot. volwne. : ::; ~ " is·I. ~ 
(> e. :;:: l ~ ~ g, 'tl . -o 
;i cr --- - - - -- : a- 1· 

,. r 'O 5) Test t, :a ~ ~ ~ 
a ~g.: : ,i2 ::. t, 

~ 
a er "' number. ~ ~ e. ;:g ~ J (> ~ b'" ,,. 

!,i' ~o'[ !' i: 0 

I 
? on s cr ~ e7;_ t'i." .. ? 2 g" ~ i:: : o'i=-

~ : .. z : ~"' .. ~ -.. """' ? : : o-~ ... 
I I [ [ I I I Lbs. I Feet. I j I I Pa.I Pct.I Pct. I Pa. I Pct.I Pct. 54 12.5117.55 47 .50 G6 .69 63 37 87 35 2.6(831,519 2.51 l.1ll85.5710.81(60( 018 

The coke yielded by this coal is of fair grade, of a gray c~lor, 
and of a good metallic ring, but it has exceedingly low cell structure 
and low burden-bearing qualities. The proportions of ash and phos
phorus are normal but the sulphur is unusually high, making this coke 
fit only for lead or zinc works. "\\Tashing might improve it some but 
cannot reduce the sulphur sufficiently to produce a high-grade metal
lurgical fuel. 
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MISSOURI NO. 5 (WASHED).* 

Coal used, Bevier bed at Higbee. 
D uration of teSj (hours), 33. 
Size of coal: as shipped, run-of-mino; as used, finely crushed. 
Physical properties of coke-

Specific gravity: real 1.88, apparent 0.84. 
Pounds per cubic foot: dry 51.82, as received (wet) 86.11. 
Percentage by volume: coke 45.00, cells 55.00. 
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dix-foot drop test: Percentage over 2-ioch mesh (four tests), 92.50, 85.50, 81.50, 78.00. 

Condition........ . . . ...... . . . . . ..... . .. ..... .. . 
Weight of coal (pounds) . .. .• . . . . .... .... . . .. . . . ... . . . . . 
Production (pounds)-

Coke ... . . . ....... . . . .• ..... . . ... . 
Breeze ............. . . ...... . ... .... .. . . .. .. . ... . . 

Production (per cent)-
Cokc .................. . 
Breeze .. .... . ......... . ..... .. ... . .. . · · . · ····· · ·· 
Total ....... . . . .... .. ... •.. .... .•. ..... .••. .. •.. . 

Chemical analysis of coal-
Moisture .... . ........ . 
Volatile matter ...... . •• ...... •• ..... • . . .... .• ..... .•. . 
Fixed carbon ......... • ....... . .. . .. .. ...... . .... . .. . . . 
Ash .... . .................... .. .. . ......... • ...... ... . 
Sulphur . ..... . . ........ .. .... .• .. . ... . ... ..• ..... .•. . 

Chemical analysis of coko--
Moisture . ...... . ........ . ... • ... . . . ........ • . . ..... 
Volatile matter ...... . .. • ..... • .. . .... . ...... . .... .. . . . 
Fixed carbon ...... . .. . . • ...... •. .. . .. • . . .... . . • ..... .• 
Ash............... . .. . ............. .. .. . .... .• ..... 
Sulphur ......... . .. . .. .. . ..... .. ...... ... . 
Phosphorus ... . 

a. b. 
1 2 

10.000 8,632 

4,903 4,848 
299 296 

49.03 56.16 
2.99 3.43 

52.02 59.59 

13.68 
34.82 40.34 
42.26 48.96 
9.24 10.70 
3 . 60 4.17 

1.12 
0.73 0.74 

82.64 83.58 
15.51 15.68 
3.40 3.44 

None None 

Description: Light gray and silvery color; cell structure good; 
breakage somewhat cross-fractured, but pieces of good, large siz~ ; 
good weight coke; ash and sulphur high. 

CUPOLA TEST OF COKE MADE FROM MISSOURI NO. 5 COAL (WASHED).t 

CHARGE. 

Coke. Divisions of charge. 
--- Fluid-

Specitk Ratio ity Materials. Total. 
grav- iron to strip 1. 2. 3. 4. 5. 
ity. coke. full. 

--- --- ---
Per ct. Lbs. Lbs. Lbs. Lbs. Lbs. Lbs. 

{°oke ....... . . 100 60 60 60 60 430 
1.88 7 92.36 Pig Iron ...... 570 420 420 420 420 2,250 

Scrap . ....... 190 140 140 140 140 750 

*Belden, A. W ., Coking tests: Bull. U. S. Geo!. Survey No. 336, 1908, pp. 18-47. 
tMoldenke, R ichard, Cupoht tests on coke: Bull. U. S. Geol. Survey No. 332. 1908, 

pp. 168-169. 
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Blast pressure. 

I 
Iron. 
run-

Max- ning 
On at- imum. in-

Oz. Min. 
3.16 p. Ill. 7 5 

Ladle number. 

1. . ... . ....... . .... . 
2 ....• • ....... • .. · .. . 
3 .... .. .. . 
4 ....•.. .. ... • . .. .. . 
5 ........... . . •.. ... 
6 .... .. . . . ....... . . . 
7 ....... ..... ••. .... 
8 ........... .•. ..... 
9 ........... . .... . 

10 .......... ..... ... . 
11 .... •.. ... .•.. .. . .. 
12 .......... . ...... . . 
13 .. .. ... ... . .... . 
14 ..... . ... . . , ...... . 
15 ................. . . 

THE COAJ, DEPOSITS OF :\IISSOURJ, 

RECORD OF MELT, 

Weight of iron. Melting. Recovered. 
--------. --- -

Ratio 
Addi- Rate iron 

Poured. tional Total. Time. per to 
melted. hour. coke. 

------- -
Lbs. Lbs. Lbs. Min. Lbs. 
1,964 423 2,387 34 4,212 6.25 

LADLE RECOJtO . 

I I Time II Pounds. (p. m.). Ladle number. 

67 
85 
81 
54 
53 
92 
62 
66 
69 
51 
63 
60 
79 
91 
62 

3.29 
3.33 
3.34 
3.37 
3.374 
3.38 
3.39 
3.40 
3.41 
3.42 
3.43 
3.43! 
3.44 
3.45 
3.45! 

16 ........ • . .. . 
17 ...... ... ..... .... . 
18 . .. .... •.. ...... . .. 
19 ........... . 
20 ...... .. .. . 
21 ...... .•• .......... 
22 ....... .. ...... •. .. 
23 ....... . .. . 
24 .. . . .. ••. ...... • ... 
25 ...... .. ... . .. .• ... 
26 ...... , ..... .... .. . 
27 .... .. . .. . . 
28 .... . . • . .. .... .. . . . 
29 .. ... •. ....... •• ... 

Loss. Iron. Coke. 

,_ --- -
Per ct. Lbs. Lbs. 

9.06 341 48 

I Pounds. I Time 
(p. m.). 

58 
70 
94 
59 
45 
90 
70 
56 
90 
45 
69 
92 
52 
39 

3.46 
3.46! 
3.47 
3.48 
3.48! 
3.49 
3.50 
3 . 51 
3.52 
3.52! 
3.53 
3.54 
3.54! 
3.55 

Remarks.-Temperature of iron, medium. 

BRIQUETTING TESTS OF MISSOURI COAL MADE A1.' ST. LOUIS 
COAL-TESTING PLANT. 

MISSOURI NO. 1. ~ 

At the time this coal was te'sted only the hard pitch was available. 
Two and a half tons of this coal that had been previously washed were 
briquetted with 11.5 per cent of pitch A. The briquettes were black 
and were hard enough to stand rough handling, but as the pitch set 
too quickly they were insufficiently pressed and were therefore granu
lar and porous. This coal, however, will briquet very readily, and 
with the softer pitches, such as pitch D and pitch H, will make briquet 
with about 6 to 7 per cent of binder. 

The briquettes were tested under the boiler with the results 
shown in the table below, which also gives the results of tests of the 
original coal. 

*Pratt, J. H., Briquetting tests: Prof. Paper U. S. Geol. Survey No. 48, pt. 3, 1906, 
p. 1445, 



Fuel. 

Briquettes. 
Coal, mine 

run . .... 

BRIQUETTING TESTS. 

RESULTS OF STEAMING TEST OF MISSOURI NO. 1 COAL 

AND BRIQUETTES. 

Chemical composi tion. t:J ~ crl:Q """ tJ 
l%J 

El 0 'g ~'° ... ~~ =.o l"1 

::. !,:. Cl> ::i,i:::~ i:::gE· 
~ < ~ > u, era, .., .. t:I < o· o' 0 "' p.::: (') 

(')~(') P.;, !!. M g_ 0 i:::"' (!) ~ r:,' (I) - t:I !!. (1)0 !!' 0 ot:I~ Cl> .,.,:; p. a. a (l)r:,' 0 '1>,j 't16~ ... P..,. 
<> "El .... (') =~ i:,.., (') ... 0 <t>o .. §.~ ... ... "'"O' Q~~ s (!> 

::l. t:I 
O' t:lc,, "' r:,' ,:: .. (l)(l) e ::: p. 

00'"1 (') ..... 0 
~ p.,:; s (I) ,=,.,,::, 0 ~'O !=' :~ < ... (I) .. 00 (I) 

~ ~ 
: ~ Q. ::9a ... 

l" 0 
'"' • "O -~ : p,~ . -.... 

(I) '"'<I> • (D 0 -~ p. a,., .... c 

% % % % % Hrs. Lbs. Lbs. Lbs. 
41.85 37 . 60 6.38 14.17 4.56 5.10 4,500 191.2 20.37 7 . 99 

40.64 34 . 88 7 . 28 17.20 4 .37 10.00 9,737 207.4 22.30 7.92 

MISSOURI NO. 10 (SLACK).* 
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r:,'~ r:,'~ 

~~ ~~ 
Cl> 

'!"' (!)(') 
• O "'o 

oe. 'O;, 
o-~.., ~.., 
~(!) :i $1 . ... 

r:,'- r:,'"' ot:I o-i::: p. E;8 ... ;:; .,. .. ::l. .,. 
(') a e. 

Lbs. Lbs. 
3.54 4.37 

3.57' 4.41 

Size as used: Over % inch, 3.0 per cent; 1 / 10 inch to 1.4, inch, 
J0.2 per cent; 1

/ 20 inch to 1
/ 10 inch, 17.2 per cent; 1/ 40 inch to 1/ 20 inch, 

21.2 per cent; through 1 
/ 40 inch, 48.4 per cent. Equally satisfactory 

briquettes were made with 7 and 8 per cent binder on English machine 
and 8 and 9 per cent on Renfrow machine. The large amount of clay 
present made briquettes soft when warm, but very hard when cold, 
when fuel was worked with high moisture content. Tests 178 and 
179 were made on coal from the same car and under greater pressure 
than in other tests. These briquettes were harder, more cohesive, and 
made less slack in handling. All the briquettes had rough surfaces and 
broke with ragged fracture. 'rhcy were of a dull gray color, owing 
to the amount of clay present. 

I 'rest 178. Test 179. , 'l'est 241.1 Test 245. , Test 246. 

Details of manufacture-
Machine used .... . .. . .. Renf. Eng. Renf. Renf. Eng. 
Temperature of briquettes . .. .oF. 176 185 149 149 149 
Binder-

Kind . . ... . . . . . . . . .. . . . w. g. p, w. g. p. w. g. p . w. g. p, w. g. p. 
Laboratory number . . ....... 4543 4543 4806 4879 4879 
Amount ... . .. . ..... per cent 8 7 9 8.5 8 

Weight of-
Fuel briquetted .. . .... pounds 42,000 5,000 66,000 176,000 10,000 
Briquets, average . . ... do. 0.476 4.43 0.481 0.523 3.91 

Heat value per pound-
Fuel as received ... . .. B. t. u. 9,099 9,099 9,081 9,081 9,081 
Fuel as fu:ed ....... .. . do. ......... 11.128 10,082 10,262 10,580 
Binder ....... . do. 16,969 16,969 16,864 16,805 16,805 

Drop test (1-inch scrcon)-
Held . . . . ............ . ... per cent 80.5 63.3 73.0 58.0 64.4 
Passed .. .. .. .. ......... do. 19.5 36.7 27.0 42.0 35 . 6 

*Pratt, J. H., Briquetting tests: Bull. U. S. Geol. Survey N o. 332, 1908, pp. 173-174. 
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I Test 178.J Test 179.1 Test 241.1 Test 245., Test 246. 

- ---------------'---~'--------i-
Tumbler test (1 -lt\ch screen)-

Held ................... do. 94.0 90.9 91.5 87.0 64.2 
Passed (fines) .. ......... do. 6.0 9.1 8.5 13.0 35.8 
Fines through 10-mesh sieve, do 99.0 80.9 95.0 90.3 50.0 

Water absorption-
In 19 days ......... •. ... per cont 14.5 7.6 . . ..... .. ... . ... . . . ........ 
In 13 days ... .. ...... do ... .... .. .. ....... 9.0 13.1 6.6 
Average for first-

5 days ...... .. . do. 1.94 ......... 1.54 2 . 24 1.12 
2 days ..... do. . .. .. .. .. 2.2 ......... . ........ 

Specific gravity (apparent) . . .. . 1.172 1.238 1.207 1.108 1.248 

Extraction analyses. 

I Briquettes. 

Pitches. Fuel. Test I Test I Test I Test I Test 
178. 179. 241. 245. 246. 

Laboratory number ..... 4543 4806 4879 4257 4803 4515 4362 4898 4876 4908 
Air-drying loss, per cent . . ..... ... ... ...... 13.70 10.30 9 .40 1.30 . .... ..... ..... 
Extracted by CS,-

Air dried, per cent .. ...... . .. ... ...... 0 .54 0.59 8.21 7.64 . .... . .... ..... 
As received, per cent 99.66 96.90 04.50 0.47 0.47 7.44 7.54 8.44 8.68 7.63 

Pitch in briquets as re-
coived, per cent ....... . · · · · · ...... . .... . ....... ······ 7.03 7 .13 8.27 8.73 7.62 
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Lancaster . . . . . . . . • . . . . . . • . . . . . a 94 
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Macon . ........ : ............ . 
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)fendota ..... . . . ......... .... . 
Metz ....... . . . .............. . 
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232 
350 

72 
302 
381 
287 
313 
257 

63 
399 
337 
410 
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