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OFFICE OF THE GEOLOGICAL SURVEY,} 

JEJ<'FERSON CITY, MISSOURI, 

November-14th, 1891. 

To the President, Governor David R. Francis, and the members of the 
Board n.f Managers of the B1trea1t of Geology oncl Mines: 
GEN'l'LRMJ<JN: - I have the honor to transmit to you, herewith, a 

preliminary report upon the coal deposits of the State. This report 
embodies part of the results of such observations in the coal fields as I 
have personally been able to make, during the past two years, in the 
time which could be spared from the administrative duties of my position 
and from the general direction of other work of the Survey. Though 
thus necessarily of a preliminary and incomplete nature, I feel that it 
will satisfy to a great extent a demand for immediate information which 
is made evident from frequent applications received at this office. In 
the light of these considerations I trust it may meet with your favor, 
and I, further, earnestly hope that it may prove of immediate benefit to 
the important interests of the State to which it relates. 

Very respectfully submitted, 
AR'l'TIUR WINSLOW, 

State Geologist. 
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PREFACE. 

The following report relating to coal in Missouri is prepared in order 
that something may be at hand to meet immediate calls upon the 
Survey for information concerning tl.te coal deposits of the State. All 
that is given here is a brief, and somewhat popular statement of 
the salient facts, such as could be prepared from notes collected in a 
preliminary tour of inspection through the coal fields of the State. The 
descriptions of the details of sections are here omitted, and the correla­
tion of the different coal beds is only briefly touched upon ; such 
descriptions and the discussion of snclt questions of correlation involve 
the presentation of a grnat mass of material, part only of which is thus far 
collected. Similarly the attempt at a definition of the individual areas 
of the coal beds is reserved entirely until the detailed mapping shall be 
extended over the respective districts; such definition being only possi­
ble as a result of this detailed work. Further, the discussion of the 
adaptabilities of the coals for steaming purposes, for domestic use, for 
the production of coke or for illuminating gas is not entered into here, 
as this discussion can be attempted only after the analytical and experi­
mental work on these materials is completed. The results of this 
work should ultimately be published in a complete report upon the 
coals and the Carboniferous of the State, and in such report should 
be included other matters above referred to as omitted here. Though 
not exhaustive nor elaborate this report is, however, of a comprebensive 
nature. It aims to present, in general terms, an outline of the conditions 
of occurrence and of the distribution of coal in the entire State, and it 
contains a descriptive reference to every county in which coal is known 
to exist. 

Special effort has been made to obtain and include all informa­
tion and results particularly relating to coal as were not obtainable at 
the time the earlier surveys of the State were in operation an<l whi9h are, 
consequently, not included in the earlier reports. In order, however, 
that this report might also be comprehensive, some of the observations 
of the earlier surveys are included in part and others are often .referred 
to. Further, the writer has had access, in the preparation of the 
report, to unpublished notes collected by Prof. G. C. Broadhead. and 
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other members of former surveys, as is referred to on several of the 
following pages. 

Of especial value in this report are the records of the various deep 
shafts and drill boles which are included. These were furnislled by 
many different individuals, and, in each case where the results are 
quoted, recognition of this assistance is expressed. ·with a few excep­
tions, the individuals and corporations of the State have generously 
contributed such results in a free: public-spirited manner. The i~­
portance of furnishing such records to the Survey, where they may be 
kept · on tile for ready reference, cannot be too strongly emphasized. 
Hundreds of such holes have been put down in the State for val'ions 
purposes, and from comparatively few of such are reliable results now 
available. Such holes are generally sunk for a definite purpose and 

. when that end is reached it occurs to few that the results may still be 
valuable for other purposes. But this is almost always the case. 
Whether a thick coal bed be encountered or not a good record estab­
lishes a series of facts concerning the geology o_f the locality and is, hence, 
valuable. Fot· instance, the record though apparently banen of results 
of economic value, may show that the drilling stopped in a certain lime­
stone, which, by comparison with a record obtained elsewhere, we know 
is 20 or 50 feet, as the case may be, above a certain valuable coal bed. 
Hence, from the study and comparison of these two records ,ve are able 
to predict the probable existence of workable coal within a short distance 
of the bottom of the hole. Again, the hole may have penetrated rocks 
which we recognize as below any coal in the State; in this case the 
result is of general value in preventing further exploration below this 
depth. Only from the results of such deep drilling can the area of 
available coal in the State be exactly determined and the limits of the 
iudividual beds be defined, 'especially in those parts of the State where 
the coal beds are deep beneath the surface. 

The reason why records of value are not always attainable is, how­
ever, not only because of negligence on the part of those imrnecliatel_v 
interested to preserve them, nor yet because of refusal to contribute 
them. It is unfortunately the case that many holes have been pnt clown 
by incompetent men, or by men who know merely how to handle a drill 
without having sufficient knowledge of lithology or geology to be able 
to accurately descriue and record the descriptions of the rocks they 
encounter, nor to interpret the meaning of all they pass through. In 
cases it is even worse than this, and the history of many a deep aml 
expensive drill hole in the State shows evidence of trickery and bad 
faith on the part of the driller towards those in whose service he was 
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supposed to be working. The uncertainty attending such work has thus 
brought disfavor in many localities upon deep drilling as a public enter­
prise; many having acquired the impression that only indefinite results 
of small practical value could be reached. This impression is wrong 
and unfortunate, for such work can and should be prosecuted by every 
progressive community in the coal regions which is anxious to determine 
the existence of coal beds and to have them developed. In view of 
these facts the Survey suggests a possible plan of co-operation which, 
if adopted, would ensure a well conducted drill hole, a reliable record 
and an official report on the same, and would, at the same time, secure 
for the State complete results of the drilling in such condition that they 
can be unhesitatingly used and will be entirely comparable. To any 
private individual or community desiring to have a deep drill hole sunk, 
the Sun-ey could arrange to recommend reliable men whom the 
individual or community can employ to do the work of drilling; second, 
it could supervise this work, and last it could furnish an official state­
ment of the results of this drilling. In return for this service, it would be 
req nired that the Survey be allowed full and free use of the results 
for the benefit of the State. That this would be, in every way, a liberal 
offer, cannot be disputed. In addition to securing reliable results, the 
individual would , by this means, be put in possession of a report, which 
would be, as it were , negotiable. Being of an official nature, from an 
impartial source, others will place faith in it and will invest money on 
its authority, for purposes of actual development, where they would 
not do so, were the report of a private nature, emanating from an 
interested source. H such a plan of co-operation were generally 
adopted, the State would soon have accumulated an invaluable mass 
of material from which it would be possible to outline, wi_th a high degree 
of accuracy, the general limits of each and every coal bed in the 8tate. 
From this the prospects of Gnding coal at any one point could be 
predicted, as well as its probable depth and thickness when found. 
Surely the attainment of such a condition of exact knowledge is worthy 
of our serious efforts. 

In the preparation of this report the writer is indebted to members of 
the Survey for Geld notes and for assistance in the office. Thus , from 
Mr. Gluck's notes part of the material for the remarks on Lafayette and 
Johnson counties was obtained; from !\Ir. C. F. Marbut's notes material 
relating to Randolph, Howard, Ray and Caldwell counties, and, from Mr. 
C. H. Gordon's, additional material relating to Randolph county. The 
notes for the appendix on the methods of coal mining were almost 
entirely collecte.d by Mr. Gluck, under the writer's direction, and the 
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illustrations for the report were all prepared by the former. For assist­
ance in preparing the manuscript for the printer, acknowledgment is 
due Miss S. R. Mann, the efficient secretary of the Survey ; and in cor­
recting and revising the proof, and indexing the report, Mr. J. D. 
Robertson has given much aid. The statistics of production introduced 
were all taken from the manuscript of the report of the State Mine In­
spector, Mr. C. C. Woodson, kindly furnished by him, as was also the 
list of coal operators appended. To the officers of the various railways 
of the State the Survey is under obligations for much assistance ex­
tended on many occasions, and the cordial treatment which members of 
the Survey have received from many citizens, in connection with this as 
well as all other work, is gratefully appreciated. 

ARTIIUll \,VrNsLow. 
State Geologist.. 
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THE COAL DEPOSITS OF 
BY ARTHUR WINSLOW. 

CHAPTER I. 

INTRODUCTION. 

THE COAL MEASURES. 

MISSOURI. 

Distribution and Topography- Lithology and Stratigraphy-The Process of Deposition. 

DISTRIBUTION AND TOPOGRAPHY. 

Dist?'ibution. The geographical limits of the Coal Measure 
rocks, or of strata canying beds of coal of Carboniferous age, in 
the State are outlined on the small map inserted at the end of this 
report. As is there seen, the whole western and northwestern por-Arca ot the Coal 

Meas11.res. 
tion of the State is occupied by these rocks . The general eastern 
and southern boundary of the formation ii,J a sinuous line running 
from the northeastern to the southwestern corner of the State. 
Beyond this general boundary there are, further, isolated patches, 
or outliers of the formation, which carry its limit s still farther 
east. The total area thus included is estimated to be about 
2:1,000 square miles, distributed over 57 counties in whole oi:-

in part. 1 1 

The Topography of the Ooal Measures. Topographically 
the Coal Measure area is a plateau in which denudation has not Topoif!f0t;:i~11Y a 

progressed very far. It is the product of the action of erosion 
upon a country of moderate elevation, composed of horizontal 
strata of varying degrees of hardness, in a temperate climate 
in which vegetation is abundant. 

1 The outlines shown on the map are substantially the same as those defined 
by the earlier Geological Surveys of the State, and their maps have been 
frequently referred to in constructing it. The only changes are of details, 
iucludlng some slight extensions of the areas in some of the border counties. 
The detailed work of the present Survey has not progressed far enough yet for 
a .more exact map to be attempted; but so far as o!:Jservation has gone up to 
the present time it in every wn.y reflects credit upon the early and provisional 
clt'!ineation of the first Geological Survey. 

(19) 



Principal rivers. 

Base levelling 
begun. 

20 Pl:f<:Lll\Il:-.'ARY REPORT ON COAL. 

The Missolll'i river traverses the area, from the northwest 
to the southeast and divides it into two large but unequal por­
tions, that north of the river being considerably the greater. 
This is the only stream that can be considered navigable. 
Grande river on the north, and Osage river on the south are the 
next largest and are used for purposes of local transportation. 
The Missouri river has about reached its base level and 
corrades its channel little, but is extending its flood plain 
by lateral degradation. The same may be said of the lower 
course;; of the larger streams which empty into this river. As 
one approaches the head waters of these streams, however, the 
declivity becomes greater, the flood plain narrower and corrasion 
more and more active. Away from the immediate vicinity of 
the larger streams the characteristic contour is that of a flat or 

surtda
1
ce_a gen

1
tly slightly undulating plain, bordered !iv gentle and sometimes steep un u atmg p ane. ' " ' 

slopes along the drainage channels; in the immediate vicinity 
of the large,· streams the horizontal area on the summits, between 
the depressions, is smaller and the slopes are steeper and longer. 

;Through Lafayette and Johnson counties, and along the Kansas 
line, in Bates and Cass counties, mesa like hills are developed, 
cupped by resisting horizontal strata; but these are of only 
occasional occurrence. North of the Missouri river, and for a 
few miles south of it, glacial deposits tend to soften the contour Glacial deposits 

soften the con• of the country, but do not obliterate its distinctive features. tour. 
Thus, in the immediate vicinity of the river, thick deposits of 
Loess form a mantel over the surface, while, farther north, a 
thick layer of silt covered sand and clay occupies the place of 
the finer material farther south. These deposits round off the 
ragged edges of the topography and, in places, make a level plain 
where, in times past, there wns a large valley; but the country, 
as a whole ,' still preserveS' the character of an eroded plateau. 

Topography ado- The topography may be considered as in an . adolescent stage, 
~~~~~nt ancl ma· bordering on maturity in places. The drainage channels are 

permanently and well established, but corrasion has not yet done 
all it has to do over a large part of the area; only, perhaps, 
along the valley of the Missomi river is there anything ,in the 
topography suggesting that advanced stage in the erosion of a 
country termed old age. 
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The difference betwem the extremes of altitude within the 
Coal Measure area is about 600 feet. The elevation of the Mis­
souri river plain at Boonville, in the eastern border being about 
600 feet, while that of the uplands, in the northwestern corner of 
the State is over 1,200 feet. The general elevation of the 
country above the adjacent drainage levels is from 100 to over 200 
feet. Along the marginal line of the Coal Measures, from . · 

h I 
. 

1
, . ) . Range of altitude. 

nort east to southwest, the fol c,wrng are tie approximate a t1-
tudes at successive points, on the summits between drainage 
channels: Kirksville 975, Macon city 886, Mexico 798, Moberly 
867, Fayette about 800, Boonville about 750, Sedalia 907, Clin-
ton 807, Nevada 870, Joplin 1,018. In the interior of the Coal 
Measure area, the following are the altitudes at successive points, 
located :similarly topographically: Kansas City about 950, 
Leavemvorth about, 1,000, Plattsburg, about 1,000, St. Joseph 
about 1,050, and Maryville, about 1,200. 

LITHOLOGY AND STRATIGRAPHY. 

Lithology. The rocks of the Coal Measures consist of sand­
stones, shales, clays, limestones and coals. 

The sandstones are of white, drab, yellow or reddish color , 
are generally tine grained and friable, and are often filled with 
specs of carbon and with impressions of leaves and stems, 
especially along the stratification planes; mica is almost always 
present. The sandstones are most abundant and prominent in The sandstones. 

the eastern and marginal area of the Coal Measures, and they 
there constitute a con:siderable portion of the section. Iu the 
interior, or central area, they are not prominent members, 
though arenaceous shale is abundant, and it i:s frequently difficult 
to say whether such material should properly be classed as a 
shale or as a sandstone. 

The shales are argillaceous, bituminous, arenaceous or calca­
reous, and frequently grade, by almost imperceptible degrees, 
into sandstones or limestones; they are of black, drab, irray and 

~ The shales. 
red color!':. The shales preponderate by far over any of the 
other classes ~1£ rock, are widely distributed and are about 
equally prominent in a11 sections of the Coal Measures. 
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The limestones occur sometimes in massive beds, three and 
even more feet in thickness_, are occasional ly concretionary in 
nodular forms, are sometimes laminated with uneven bedding 
planes, but are almost always of a fine compact texture; they are 
of drab color and are readily distinguished from the white, coarse 
grained, semi-crystalline limestones of the Lower Carboniferous. 
The limestones are least abundant over the extreme marginal 
area, and become niore frequent and thicker towards the interior; 
in the northwestern portion of the State they occur in succeiisive 
beds aggregating twenty or more feet in thickness. Lime is here 
very abundantly represented in all the rocks, many of the shales, 
even the black bituminous layers, being decidedly calcareous. 
As with the shales and sandstones, so with the shales and 
limestones it is often impossible to class a rock positively as a 
limestone or as ~ shale. ' 

The coals are all bituminous, with the exception of certain local 
deposits which approach cannel coal in character. The beds 
range in thickness from one inch to about five feet. The coals are 
genernlly soft and pyritiferous, with selenite or calcite almost 
always present, in thin scales, a.long the joint planes. They are 
most frequently underlain by clay, which sometimes contains 

_ stigmaria casts, and are generally immediately overlain by black 
shales, frequently fissile, or by .1 gray or drab clay shale. In this 
roof shale leaf impressions are found in places, but the localities 
are few where such are abundant. Sometimes sandstone rests 
directly upon the coal, or a limestone cap rock is barely separated 
from it by a few inches of clay or shale; but such instances are 
exceptional. The coal beds are most abnmlaut and are thickest 
over the marginal portion of the Coal Measures, where they 
occur near the surface and where they have been prin<Jipally and 
most extensively operated _up to the . present time. They seem 
here, however, to be more irregular in character and distribution 
than in the interior, so far as one can judge from the limited 
developments which have been made in the deeply seated coals 
of the interior region. , 

Straligmplty. The Coal Measure rocks of Missouri are 
arrange<l in a series of sh-ata which have, generally, a slight 
undulating, westerly dip, such that the uppermost rocks are at 
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the surface in the north western portion of the State, and lower 
rocks crop out along the mar2:in to the east. Thus could we General cross-

~ ~ ' section. 
cleave open the earth along the line running from the north-
western corner of the State eastward through the Coal Measures 
there would be exposed to our view an arrangement of strata, 
somewhat as is represented in the adjoinmg Fig. 1. 

FIG. 1. Ideal section illustrating the arrangement of strata in the Coal Measures 
after elevation and erosion. 

The estimated maximum thickness of these Coal Measure 
rocks is about 1900 ft. That is, to penetrate the entii·e section 
of these strata at point F, (Fig. 1) in the northwestern corner 
of the State, a shaft 1900 feet deep would be necessarv. East-Total tllicl.:ness • about 1900 fijet. 
ward from such a point, the thickness of the undel'lying rocks 
constantly diminishes, owing partly to the westward tilting of 
the strata, above referred to, and partly to the conditions under 
which these strata were deposited, which is hereinafter discussed·. 
Therefore the thickness of this formation at any point within the 
area of its distribution may be anywhere from Oto 1900 feet .1 

1 For the measurement of this total thickness, so deep a shaft has never 
been sunk at any one point; but, through the influence of the westward dip of 
t he rocks, various strata are successfully brought to or near the surface at 
numerous points and, from a series of separate measurements of the 
individual strata, or groups of strata, the general thickness is compiled. It is 
as if the distance between two floors of a house were determined by adding 
together the height of each step of a fight leading from one floor to the other. 
Were each and every stratum successively brought to the surface, and were 
each stratum continuously, of the same thickness and character, then this 
method would furnish an exact means of determfning the true section at any 
point; but, unfortunn.tely for its accuracy, some strata are probably nowhere 
exposed at the surface and some vary both in thickness and character as they 
are traced from point to point. Hence the method is recognizably a pro­
visional one, and, though often yielding good results when applied to limited 
areas they are always open to correction or substantiation iu detail as develop­
ment proceeds. 
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Thus, along its margin, the Coal Measure formation may be 
considered to taper to a feather edge while in the extreme north­
western corner of the State, it has an aggregate thickne,is of 
neal'ly 2,000 feet and consists of more than 200 strnta. 

On the basis of the :figures given on p. 21 we have an elevation 
of about 900 feet for the flno1· of the Coal Measures at the margin 
near Sedalia., and, in the extreme north west, the elevation of the 

Slope of noor only fioo1· is about mimts 700 feet· the consequent present slope of this 
1-10 degree . ' 

floor is 1600 feet in a distance of some 150 miles, which is equiv-
alent to about 10 feet per mne, or about one-tenth of one degree, 
which is almost horizontal. The elevation of the surface of 
Mnryville is about 1200 feet, so that the thickness of the Coal 
Measure rocks there, above the level of Sedalia, is only 300 feet. 

Among the most noticeable features of the stratigraphy of 
these Coal Measures is the variability of details. Strata are 
characteristically non-persistent, both as regards thickness as 
w'ell as material. Beds of coal thin out and disappear; beds of 
shale pass into sandstone or grnde into limestone, as the case 

Strau, very varia- may be; limestone bells fluctuate greatly in thickness or may be 
ble. ~ 

present or absent in not widely separated localities. These con-
ditions are particularly prevalent over the marginal area, among 
what have been considered the Lower Coal Measqre rocks. 
Swallow ,1 N orwoou 2 and Broadhead 3 all refer to such vadations 
in sections, and they are encountered in mining operations, often 
to an embarrassing extent. Of most conspicuously irregular 
di:;tribution are the sand::;tones of the marginal area. These 

S d t 
sandstones may be divided into two clas:;es. First, there are the 

:in s ones c,pe· 
cially so. regularly interstratified beds, ranging from two to ten or more 

feet in thickness, which, though less persio;tent than the other 
beds, can yet be recognized clearly as interstratified members 
over considerable a_reas. Second, there are the great, massive 
deposits of sandstone, sometimes exposed to a thickness of 50 or 
60 feet without displaying any bedding planes. These may be 
connected with the thinner interstrati:fied beds, but where they 
attain their characteristic development, they cannot be classed 

1 Report Mo. Geo!. Sur. 1855, p. 87. 
2 Report Mo. Geo!. Sur. 1873-74, pp. 200 to 215. 
3 Report Mo. Geo!. Snr. 1872, part II, p. 166 and elsewhere. 
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as interstratified beds of the Coal Measures; but, npparently, are 
deposits filling channels which were eroded in the Coal Measure 
strata presumably during the Coal Measure period.1 

The fauna of the Coal Measure rocks indicates the existence, 
over the marginal area, in what have _ been termed the Lower 
C l M · f b k' h 1 I 11 t h"l . Coal Measure oa l' ea sure roclrn, o rac 1s ant s 1a ow wa ers; w 1 e, 111 fauna. 

the iuterio1·, among the rocks designated Upper Coal Measures, 
marine forms are more abundant. There is nothing at all pro­
nounced in the fauna which would call for great priority of 
deposition of the rocks of the marginal area over those of the 
interior. 

THE PROCESS OF DEPOSITION. 2 

From a consideration of the facts and conclusions presented 
in the pteceding pages it appears that the following conditions 
must be satisfied by any interpretation of the process of depo­
sition which may be offered. 

1. That the marginal conditions were generally those of 
brackish water, favorable for the formation of the coal Essential condi­

beds. n~~~ of deposi-

2. That marine and deep water conditions were more fre­
quent over the central area, permitting the deposition of 
thick beds of limestone. 

3. That, during the process of deposition, the strata from 
the base t0 the top of the Coal Measures were, at intervals, 
at or near the surface of the water, permitting the growth 
of the coal flora and the accumulation of coal. 

4. That at least some of the strata were deposited in an 
exactly horizontal position. 

1 These clmunel deposits :1re in places a mile or mor,, wide and apparently 
200 or more feet thick; they limit sharply the coal beds and the other regularly 
deposited strata. Their distribution is being carefully studied by the State 
Geological Survey, and they promise to prove most valuable and interesting 
subjects of study. Their exact age is not at present determined, and it is pos­
sible that they may ultimately be assigned to the Permian or even to a later 
period. On the other hand, if they can be traced beyond the limits of the Coal 
Measures, it is possible that at least a part of the sandstone which has been 
classed as the Ferruginous sandstone of pre-Coal Measure age, really belongs 
to this formation. 

2 The following discussion of the process of deposition, as well as the 
matter of the two preceding pages, is extracted from :J, recent communication 
of the writer's to the Geolo~ical Society of America. (Bull. Geol. Soc. Am ., 
Vol. 3) , to which the reader is referred for fuller treatment of the subject. 
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According to views heretofore presented Lhe Coal Measures 
of Missouri have been separated into an Upper, a Middle and a 
Lower division, respectively 1317, 324, and 250 feet thick,1 all 
having a slight dip a little north of west. The common concep­
tion regarding these divisions, as well as those of the contiguous 
Iowa Coal Measures, is th;1t they underlie each other succe~sively, 

Prevalent ideas d h h ld h f h U C 1 M · h concerning coal an t at, s ou t e strata o t e pper oa easures lll t e 
Measure d i vi · 
sions. northwester!1 part of the State be penetrated by a shaft, the 

members of the Middle and Lower Coal Measures would be 
successively encountered. The reservation is generally made, 
however, that some of the beds will probably thin out, disappear 
or be replaced by others, so that exactly the same succession of 
strata cannot be expected, though, whatever may be included 
under the indefinitely applied te1·m " Formation," is considered 
to be continuous. The adjoining Figure 2 represents, in a 
general way, the implied and commonly conceived idea of the 
positions and relations of these divisions of the Coal Measures. 

FIG. 2. Diagram illustrating the commonly conceived positions of the 
Coal llfeasure strata. 

The nature of some of the . Coal Measure strata demands 
horizontality of position at the time of deposition and as, accord­
ing to the above representation, the strata are parallel with each 

Str:~~i~~~f~1~
11Y other, they must, on this interpretation, all have been deposited 

as horizontal layers and subsequently tilted simultaneously into 
the present position. Further, the existence of coal beds near 
the base of this formation shows that tiven the lowermost strata 
were accumulated near the surface, and, hence, to produce the 
conditions generally pictured, would require a regional subsi-

1 Report Mo. Geo!. Survey, 1872, Part I, p. 6. 
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dence of about 2,000 feet, equal in rate and amount over the 
whole area with which the process of deposition kept pace Subsidence of 

' 2,000 feet called 
equally and exactly over every portion. An ideal restoration for. 

to a horizontal position of these strata is represented in .Figure 
3, and it is there apparent, at a glance, that, proceeding on this 

FIG. 3. Same as Fig. 2, with strata}n a horizontal position. 

supposition, the portions, of at least the upper parts of the Coal 
Measure formations, represented could be only small remnants 
of the whole, and that, with the indicated thicknesses, they 
must once have spread over the higher Ozark region, as well as 
over the area of lower rocks in northern Iowa. We can.not 
believe such extension possible without, at least, some remnant 0 ~\f~nt10 !\m::a~~ 
of these rocks being left over the territory ,vhere they are now nres. 

never found; such hypothesis is opposed to the views which have 
been advanced concerning · the age and history of the Ozark 
Uplift; it is contrary to the authoritative and generally accepted 
opinions concerning the original limits of the Coal Measures 
both in Missouri and Iowa.1 Such representation of the relation 
and positions of the Coal Measure strata leading to conclusions 
contrary to accepted views, it behooves us to attempt a presen-
tation of the results and of the process of deposition which 
will be in harmony with the observed facts and well-substan-
tiated conclusions. 

1 A more detailed statement of the reasons for not favoring the hypothesis of 
early great extension of the Coal Measures is contained in the Bulletin of 
the Geological Society referred to on p. 25. A full discussion of the subject is 
reserved, however, for the complete report on the Carboniferous. 
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Starting with the indisputable fact, as proved by deep drilling 
and shafting in the western portion of the State, that at or near 

1~~~;1~~;~~v~1!~of the base of the Coal Measm'es here, are strata of shallow water 
or,gin. origin, we must allow that the floor in the interior was. at the 

beginning of deposition, near the surface. W c will assume next 
that submergence began over the central area of the Coal 
Measures, and that, as represented in Figure 4, the · margin 
of the early Coal Measure sea or swamp, B, was well within 
the present limits , A, of these deposits. As soon as this 

A 

B 

FIG. 4. Diagram lllustratiug conditions preceding deposition of Coal Measure strata. 

area became submerged, deposition over it would begin; but, as 
all material is derived from or beyond the margin, the accumula­
tion during this stnge or period would be thickest along the 
margin and would taper thence gradually towards the interior, the 
character of the material changing at the same time. The mar-

coal beds .growginal area would thus be the first to become a shallow water area from mnrg111 ' 
outward s. suitable for the formation and ~iccumulation of coal. As the 

basin became gradually filled with sediment from the margin 
towards the interior, the coal swamp would slowly creep out hori­
zontally, until it covered the whole surface in a continuous sheet, 
the coal barely un conformable with the underlying strata, which 
were accumulated in slightly inclined positions . Figure 5 repre-

A 
C 

l<'IG. 5. Diagram illustrating early conditions of deposition. 

se n ts the resulting conditions provided deposition is continued and 
subsidence is arrested. The number of deposits cannot be taken 
to represent, strictly speaking, so many individual and separated 
strata, as each one may be made up of a varying number of 
layers of different materials; they simply indicate the limits 
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reached by the deposits in successive intervals of time. The 
apparent dip and the consequent unconformity of the coal layer, 
C-C, upon these underlying strata, is also much exaggerated 
by the excessive vertical scale; if reduced to the natural scale 
neither the dip nor the unconformity would be perceptible at 
any one point. 

The natural result of such a growth of sediment is that a coal 
bed will be thicker near the margin, where its accumulation 
begins and continues longest, than in the interior, and the thick- ·r~~~\nirc~~?~!ct 

f th b ;i- • t "11 d .1 1 l h dependant upon ness o e eu, at any one porn , WI epenu upon tie engt rate of subsi-

of time during which subsidence is arrested and the accumula- ctcnce. 
tion is allowed to go on. The coal bed may expand over the 
,vhole area as is represented in Figure 5, and may there 
accumulate to a thickness of several feet and then be cut short 
by a submergence to the point C, when anothe1· cycle of 
deposition will begin, similar to the first. 

Cha;1ges in the amount and character of the ~ediment supplied 
at any time during such a cycle would cause corresponding 
changes in the thicknesses and character of the strilta. A rapid, 

' continuous, or a frequently recurring subsidence would prevent 
the accumulation of coal, or would allow of its formation only 
over narrow marginal areas. A subsidence, after the coal he'd 
had expanded over a half or other fraction of the submerged 
area, would :fix a limit to that individual bed at such point, and 
. . . Stratigraphicvari· 
it would be buned beneath the strata of the succeedrng cycle ol ations explained. 

deposition. A varying rate of subsidence over different areas 
would also affect the character of the deposits ; where the rate was 
greatest deep water or marine conditions would be more prevalent, 
and where the rate was slow shallow water conditions would 
prevail generally and coal beds would be most frequent. If the 
rate of subsidence over the interior is constantly greater than that 
over the marginal area, the :first formed and lowest beds would 
grndually acquire a western dip, while the uppermost bed is hori-
zontal, and the aggregate thickness of the deposits would increase 
towards the interiol', although the thickness of an individual 
stratum, ot· of a heterogeneous deposit foL"med during any selected 
interval of time, would diminish, proceeding from margin into 
interior. If subsidence were arrested along the margin and con-
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tinued in the interior, the deposits would taper to a feather edge 
along this margin. On the other hand, if there is elevation 
along the margin and subsidence in the interior, the succeeding 
deposits would taper out witliin what were previously the 
marginal limits, and would abut against the underlying strata. If 
subsidence is arrested in the interior and continued over the 
margin, coal beds might be formed in the interior which are not 
represented over the margin. 

1''IG. 6. Diagram illu stratin g final condition s of deposition . 

Figure 6 is an ideal representation of what would result with 
a certain sequence of events of the character suggested. At B 
is a coal bod originally horizontal, whi ch extended entirely 
across a submerged a,rea befpre subsidence set in again ; at C. is 
another bed which extended, however, only a short distance 

Illustrationofpro- before being submerged; at A is a third coal bed which had a 
c_ess of de pos i· lonO"er period of oTowth than C but which was also cut off by 
t1on. 0 b ' ' 

a sinking of the strata . From the divergence of the lines , A 
and B it is evident that the rate of subsidence was. greater over 
the interior than ~t the margin. Before the formation of the 
bed, D, the margin, A, was elevated and the depression in the 
interior continued, and these opposite movements were kept up 
during the periods of ace;umulation of the strata E and F and of 
those inte.vening between these. Figure 1, on p. 23, represents 
the same group of beds after they have been elevated above the 
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water, such that the upper bed,,; are lifted above the extreme 
margin. It is, of course, impossible to represent in any such dia-
crram the infinitely complex association and the varied succession ne1n11s impossible 
o ' to represee t 
of strata which resulted from all the combinations of conditions 
which probably prevailed during the deposition of the Missouri 
Coal Me:vmres; but, always allowing for the great exnggeration 
of thicknesses and of angles of dip and slope, Figure 1 will 
probably suggest all of these. 

The careful study of the above outlined hypothesis and of the 
accompanying illustrations will show that it is calculated to 
satisfy fully all of the conditions enumerated on page 25; such a 
study will rnveal: -

• 

a. How a moderate amount of erosion will suffice to produce 
the present limitations of the ,upper strata. 

b. How coal beds are more abundant over the marginal area. 
c. How the interval between any two strata may be very' 

different at different points. 
d. That a col_umnar section, constructed from outcrop meas­

urements of successively exposed strata from margin to 
topmost layer, will not represent the ·succession of rocks 
in such a section as at A in Figure 1. 

e. That a coal bed may, at one point, immediately overlie 
b. } '1 l d f Lt . Conclusion~ from strata w IC 1 are WH e y separate rom eac other m hypothesis of 

some exposed section at another point, and, hence, that deposition. 

two separated outcrops of the same coai bed may easily 
be mistaken for outcrops of two different beds. 

f. That the strata cropping out along the margin are not 
necessarily the lowermost, even though they clip towards the 
interior, and that beds encountered at the base by drilling 
in the interior may be of earlier age than these marginal 
beds. 

g. That the arenaceous character of the marginal deposits 
is an essential attribute of their location and not one of 
their age, and that sandstone, shale or limestone may be 
prevalent among the upper or lower beds 0f the Coal Meas­
ures according as they were marginal, shallow water, or 
marine portions of tl!e deposit· . 

.. 
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.Something like a true section of these Coal Measures strata 
can ultimately be constrncted by the present State Survey, after 

A true section a all the many sections •tnd records obtainable have been stu<lied possibll1tyof the · < < 

future. and correlated. Until then we must proceed with extreme 
caution, with the anticipation that all the intricacies of deposition 
which the conditions herein referred to call for, may exist and 
will have to be unraveled. 1 

1 The phenomena from which the hypothesis of deposition above outlined is 
deduced are not peculiar to Missouri, but have bten observed and recorded in 
adjoining States and in other regions. Quotations from such records are in­
cluded in the paper by the writer already referred to, in Vol. 3, Bull. Geo!. Soc. 
of America, and a mere reference to the various publications cited from will 
suffice here. These are: -

1. Report Iowa Geo!. /Jurvey, 1858, James Hall. Vol. I, Part I, p. 135. 
2. Report Iowa Geol. Survey, 1870, C. A. ,vhite. Vol. I, pp. 227, 250, 259. 
3. The Stratigraphy of the Iowa Coal Measures, C. I-t. Keyes. Bull. Geo!. 

Soc. America, Vol. II, pp. 282,' 284, 285. 
4. Report Ohio Gee,!. Survey, 1875, J. S. Newberry. Geology Vol. II, pp. 

117, 166. 
5. Heport Ohio Geo!. Survey, 1884, E. Orton. Economic Geology, Vol. V, 

pp. 135, 137. 
6. Stratigraphy of the Bituminous Coal Field of Penn., Ohio and West Vir­

ginia, by I. C. White. Bulletin No. 65, U.S. Geological Survey 1891, pp. 100, 
181. 

7. The Upper Coal Measures west of the Alleghany Mountains, by J. J. 
Stevenson, Ph.D. Trans. Amer. Ly. of Nat. Hist. of N. Y., Dec. 16, 1872, Vol. 
X, No. 9, pp. 226 to 252. 

8. On the Alleged Parallelism of Coal Beds, by John J. Stevenson. Proc. 
Amer. Phil. Soc., Iiec. 18, 1874, Vol. XIV, No. 93, pp. 283 to 295. 

9. The Structure of Coal Beds, by J. J. Stevenson, 1878. Chap. XXI, pp. 
283 to 303. Report IL ILK., Ligonier Valley, Second Geo!. Survey of Pa. 

The inference from these references is plain, that the explanation of the 
general process of deposition in Missouri applies to other areas, and is 
doubtless of wide applicability, at least so far as the Coal Measure deposiJ;s 
arc concerned, and perhaps with regard to other formations. 

• 
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CHAPTER II. 

THE COAL BEDS. 

THEIR DISTRIBUTION AND CHARACTER. 

The conditions restricting distribution -The conditions restricting availability. 

No one coal bed in Missouri can be affirmed to be co-extensive 
with the area of the Coal Measures and within a still smaller area Workableareaofa ' ' coal bed limited. 
does any one bed possess those characteristics of thickness and 
quality, or is it accompanied by the other conditions which go 
to make it workable . ..... The conditions of principal importance ~ 

restricting the distribution of Missouri coals may be classed as 
follows: -

1. The general eastward rise of the strata. 
2. The results of erosion and land degradation as exhibited in 

the existing topography. 
3. The presence of buried channels, of various ages, iµdis- Conditions re · 

· · h bl · th · · h strlctlng d1strl · tmgms a e 111 e ex1stmg topograp y. bntion . 
4. The original limits of the individual coal basins and the 

consequent thinning out of the beds towards their margins. 

The conditions of importance restricting their availability 
are: -

1. Inadequate thickness of the coal. 
2. A poor roof such that the process of mining becomes dan­

gerous, highly expensive, or both. 
3. Disturbances which have produced faults or have caused aconditions re­

squeezino- or a partial erosion of the coal bed o-ivino- rise strictlng avail-
~ 0 ,. ' M O ab1l1ty , 

to what a1·e known as slips, rolls, horse backs, clay seams 
or faulty coal. 

4. Inferior quality, such as renders it unfit for use. 
5. Excessive water, such as cannot be economically handled 

by pumping. 
6. Excessive depth, such as makes the cost of shaft sinking, 

hoisting and pumping too great for profitable mining. 
3 
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THE C(INDITIONS RESTRICTING DISTRIBUTION. 

I. T!te effect of the eastwa1'd rise of lite strata in restricting 
the distribution of the coal will be readily appreciated from 
consideration of what has been said and illustrated on p. 24 con­
cerning the westward dip of the strata and the successive out­
cropping of strata as one proceeds in that direction. Thus, as 

____,.. Eas t 

FIG. 7. Diagram illustrating the'' dip" of coal IJeds. 

illustrated in Fig. 7, a coal bed, I, penetrated by a shaft at a 
point, A, will, by reason of the westward dip, rise to the surface 
farther east at a point, B. Similarly a deeper coal bed, II, will 
crop out at a point, C, the distance between the points, A and B, 

Illustration of dip. or the points, A and C, being dependent upon the depths at which 
the coals are strnck in the shaft, at A, upon the general angle of 
inclination ot· dip of the coal beds, and upon the relative altitudes 
of the points, A, B, and C. Just where the outcropping line of 
each ot· any coal bed, or its stratigraphic equivalent in ihe State 
is -or may be, is a question which cannot be determined without 
the most detailed field work and the most careful scrutiny and 
comparison of shaft and drill hole records. 1 

2. Erosion is that process of nature by which the surface of 
Process of erosion. the land is carved into valleys -and hills and is grndually lowered. 

Its prin0ipal agents are rain, snow, ice, wind and running 
waters, their action is constant and theil' effects are everywhere 

1 Such work is being prosecuted by the Survey iu connection with the detailed 
mapping and the results will be em'Jodied in the resulting maps and accom­
panying reports. In the mean1ime the block map (Plate I.) at the end of this 
report conveys some intimation of the stratigraphic limits of the coal beds and 
suggests the possible relation between some of the becl~ operated at different 
localities. 
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observable. Viewed in a large sense erosion has · had nu 
influence of the first order upon the distribution of the 
coal, inasmuch as it has probably removed, during the 
past ages, large portions of the Coal Measure rocks and the Effects of eros ion. 

accompanying coal beds, as is shown in Fig. L, on p. 23. But, 
viewed in a narrower sense, the effects of land degradation 
upon the distribution of coal, as exhibited in the existing 
topoµ;rnphy, are 0£ importance only · when the coal is near the 
surface or when the difference in elevation between hill and 

FIG. 8. Diagram illustrating the effects of erosion. 

valley is great. Of very common occurrence in Missouri is 
such an iustance as i:,1 exhibited in Fig. 8, where the erosion 
of a stream has carved a channel through the strata and the 
associated coal bed so that the coal tern1inates or crops out Details or erosion. 

in the hill-sides borde1-ing the valley. The largeT the stream the 
wider the valley, and, as the stream proceeds .from its source, 
the valley tends c0nstantly to widen so that, in some counties, 
many square mile,s of coal have thus been removed. .As if in 
compensation, however, such process of erosion renders the 
expose9- coal beds easy of access and permits of their being 
worked without shafting, by drifts. Such drift mining is 
common in Macon, Randolph, Ray and Lafayette counties. It 
is genernlly along the eastern border of the Coal Measures 
that this effect of the process of land degradation is most 
apparent. 

3. Tlte p1·esence of bm·iecl channels in the Coal Measm·es may 
also be considered a result of erosion; inasmuch as this cause Buried channels 

originally produced the chaunels and established the limits of lue;:;re~on t 

the coal; but they }u·e not readily recognized as such upon the 
grnund and are hence given t-eparnte considerntion hern. 

Two classes of such buried drnnnel,, may be distingui,il1ed. 
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First are those which, probably, are of late Coal Measure age 
and which are filled with a material, once sand but now consoli­
dated to a more or less coherent sandstone. These channels are 
referred to on p. 25. They were probably formed during some· 
temporary elevation of the Coal Measure strata above the level 
of the watei.· in which the latter were previously laid down. The· 
uppermost strata must then have been in a barely coherent 
condition such that they were quickly corraded by water flowing 
upon their surfaces; thus ravines and broad valleys could have 
been formed during short periods. A sinking of the strata 
would · cause a renewed submergence and all loose and abraided 
material would become suspended in the watet·s; of these the 
sand, as the heavier portion, would naturaUy settle into the eroded 
channels and other depressions, even at the beginning when the 
waters were more or less in a condition of comntotion. In Fig. 9, 
an attempt is made to represent a section through such a buried 
channel, now filled with sandstone. Its independence of the 

FIG. 9. Diagram Illustrating buried channels of Coal Measure age. 

present topogr:iphy is there indicated. On the right hand side 
of the sketch the sandstone is shown to be directly the extension 
of a layer of sandstone interbedded with the other Coal Measure 
rocks; while, on the left, it is made to appear as an independent 

Dlstr;~i~'.ou of and superior layer t.o any other. Either condition may exist in 
nature. Buried channels of thi s character have been recognized 
in Johnson, Lafayette, Randolph and Monroe counties; they 
have an important bearino;J:upon this distribution of the coal, 
:nasmuch as they are in places over a mile wide and extend 
lengthwise entirely a.cross the counties . They doubtless occur 
in other counties and their distribution will be defined as the 
detailed mapping of the Survey is extended. 
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The second class of buried channels are of (much later age 
geologically and belong to what is known as the Quaternary or 
Pleistocene period; at least the material filling them is of this 
.age. The channel proper may have been ' in proces,; of formation 

· h I f h C b ·f · l 'Tl 1·ff Channels filled ·ever smce t e c ose o t e , ar om erous penot . 1ey c 1 er wi th drift. 

from the first class of channels in that the filling material con-
sists of loose clay, sand. and gravel similar to that spread 
generally over the surface of tbe surrounding country with. which 
it is contemporaneous in age. In Fig. 10 such _a buried channel 

FIG. 10. Diagram illustrating burled channels of pre·Glaclal age. 

is represented. It is to be distinguished, futtber, from one of 
the first class, in tbat the filling matenal is not a Uoal Measure 
rock and is never the equivalent of any one of'the ;membei~ 
that formation, which may sometimes be the case with the first 
class, as is alluded to on p. 36. Such channels occur north of the 
Missouri river and are best developed in the drift covered area 
of the northern portion of the State. They have been recognized Distr~~~i'.00 or 
in Putnam, Sullivan and Linn counties, and doubtless occur 
eh,ewhere. When encounterecl in coal mining the coal is cut off 
.abruptly, and, sometimes, the influx of water and sand is so 
strong as to cause the abandonment of the mine. These chan-
nels, therefore, not only reduce the area of the coal but further 
present obstacles to the operation of mining. 

4. All coal beds have been deposited in basins ofjgreater or 
less area and depth; they constituted, at the time of formation 
of the coal, great lagoons or swamps in which the material for Lenticular nature 

the coal beds acuumulated. The margins of such a swamp, or of coal beds. 

shallow sea, constituted the limits of each coal bed and towards 
these limits the coal gradually tapered to a feather edge. Fig. 
11 illustrates thi s idea and shows the manner in which such a 

/ 
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coal bed is subsequently covered by the succeeding deposits., In 
the operations of mining, such a tapering coal bed is seldom, if 
ever, followed to its extreme limits, but work is generally 

FIG. 11. Diagram Illustrating the lenticular nature of Coal beds. 

abandoned long before this; ns soon as the coal becomes reduced 
below a workable thickness. An extreme illustration of such 
limitation of a coal area is furnished by those remarkable deposits 
known as coal pockets which occur in the region bordering the 
Coal Measures. Here the coal often attains a thickness of 20 
and more feet while the arPa of the basin may be only a few 
acres. Such deposits have apparently accumulated in ravinesor 
sink holes in the Lower Cttrboniferous and lower rocks, which 
existed before and during the Coal Measure period. 

THE CONDITIONS RESTRICTING AVAILABILITY. 

1. Inadequate thickness is a condition restricting th e availability 
of a coal which will be readily understood with little explana­
tion, though just what thickness is inadequate is a relative and a 
locally variable term. Coal beds vary in thickness from an inch, 
or less , to many feet. In a region like Pennsylvania, where 
beds 6 to IO feet thick abound, a thickness of three feet has 
been ge nerally considered as little as can be profitably mined . 
In Missouri, however, three feet is neare1· an average thickn ess 
t han und er it, and beds as thin as eighteen inches are profitably 
mined on a large scale. Any bed uniformly thinn er than this 
cannot ordinarily he considered avo,ilabl e . About a fourth of 
the annual production of coal in the State is from beds not over 
two feet in thickness. Beds three and four feet thi ck are of 
frequent occurrence, especially in Mac.on, Randolph, Henry and 
Bates co unti e;;; but they are not so abundant nor so wide-spread 
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as to make the two foot bed unworthy of consideration. Other 
conditions leading to the mining of thin coal beds are enumerated 
in the chapter on the Uoal Industry, on pp. 45 to 46 of this report. 

2. A pom· roof renders mining both expensive and dangerous. 
If the strata overlying the coal are of a loose friable material, 
such as falls soon after the removal of the coal, or if the over- Effect;iif~ poor 

lying beds are fractured and crushed, large pillars of coal have 
to be left to sustain this roof and much timbeL"ing becomes neces-
sary in both the rooms and entries. " 7ith a roof of a tough or 
hard material timbering can, at times, be entirely dispensed 
with. Difficulties in mining from a poor roof arise in Sullivan, 
Macon, Adair and Henry counties, but over a large portion of 
the coal mining area in the State the roof is excellent and offers Character of roofs 

b t l t . . Th 1· d d" . f th f . in the State. no o sac e o m1mng. e qua 1ty an con 1tion o e roo 1s 
not regional, but often varies greatly within one mining district; 
this is especially the case in Macon, Randolph, Boone, Clay and 
Henry counties. 

3. DistU1·bancAs are quite common in certain Missouri coal 
beds and they seriously impair the value of the coal. They are 
particularly noticeable in the mines of Audrain, Montgomery, 
Boone, Caldwell, Adair, Schuyler and Clay counties. The 
most common form of disturbance is that resulting from 

Fro. 12. Dlag~i.m Illustrating roof "rolls" of Coal beds. 

unequal pressure, producing partial faulting and crushing of the 
coal. This is illustrated by Fig. 12. Sometimes such disturb­
ance extends entirely through the coal bed, elsewhere it only 
slightly indents the roof; hut almost always the coal under it is 

Disturbances In 
coal bed1. 
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crushed and worthless, and the clay or coal on the sides of the 
fault is highly polished. A somewhat similar effect is produced 
when, through the action of erosion, hollows or channels have 
been scooped out in the upper portion of the coal bed, and sub­
sequently :filled by the material of the roof. This action some-

Erosioiet coal times noticeably diminishes the thickness Of the coal, but it is 
distinguished from the preceding in that the coal is not crushed 
and polished; it is generally not so injurious in its effects as 
the action last referred to. 

4. An inferioi· quality of coal is generally the result of the 
presence of an excessive amount of iron pyrites (" sulphur" ) 
or of an excessive amount of clay, shale or ash; or it may be due 

. to the fact that the physical character of the coal is such that it 
Impurities tn crumbles or slacks readily on exposure. Pyrite in coals incli-

coals, and effects. l d l . • . . . 
rect y pro uces slac ong, causes spontaneous combust10n, 111Jtll'es 
it for the production of g,:'Ls, causes clinkering of the ash, dam­
ages grnte bars and boiler flues and produces a suffocati11g 
smoke. Shale and clay diminish the amount of fuel in every 
pound of coal nn<.l increase the amount of ash to be bandied. 
All MisS'ouri coals are bituminous, with the exception of the 
cannels, which are found in local and small deposits. The bitu-

ch t f 
,
1

. minous coals have, as a rule, a, hisrh percentage of ash, as com-arac er o n is.. ~ . 
sourtcoals. pared with the best bituminous coals; they are comparatively 

soft, suffering much from excessive handling or long exposure,· 
and they almoi':it always cany pyrite, either in lenticular or 

. nodular concretions or in thin plates between the joints of the 
coal. The last, accessory, as stated, injures them for use · 
in the manufacture of iJluminating gas, though many of the 
coals have an abundance of hydro-carbons of high candle power. 

5. An excessive amount of watei· in a mine makes the cost of 
pumping proportionately great, and it further embarrasses the 
process of mining by making entries and rooms wet, necessi­
tating . constant expenditure in providing for proper drainage 

Exceastve water. throughout the mine. Missouri coal mines are not much trou­
bled by such excess of water, in fact, many of the mmes are so 
exceedingly dry that they are actually dusty. 

6. Excessive depth is entirely a relative term. The thicker 
and ,the better a coal bep and the more favorable the surrounding 
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-conditions, the gi:eater the depth at which it can be profitably 
mined. Most of Missouri's coal mines are less than 200 feet 
deep. The Randolph shaft in Ray county is 420 feet deep to 
the coal and is the deepest which is, exactly speaking, within the Depth of_ pro.flt-

'-:! A L h . 1r 1 h S t 1· h able m1111ng . date. t eavenwort , rn :i..ansas, a ong t e ta e rne, ow-
ever, a coal bed of only 22 inches is extensively worked at depths 
varying from 700 to 800 feet. This is, probably, near the limit 
of depth at which a bed of good coal, of this thickness, with a 
_good roof, can be profitably mined, at least at the present date 
.and with the present condition of the coal inclusky. 
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CHAPTER III. 

THE COAL INDUSTRY. 

The coal production - The coal market - The uses aud adaptabilities of the coals - The 
available tonnage and duration of supply - The value of coal and coal lands. 

THE COAL PRODUCTION. 

The total prnduction of coal in MiEssouri for the year ending 
Pfsi?.u{G\b~o~s of June 30th, 1891,1 was 2,650,028 tons, valued at 3,480,867 dollars. 

tons. According to Bulletin No. 10 of the Eleventh Census, Missouri 
ranks second as a coal producer among the States west of the Mis­
sissippi river, Iowa being first with a production of a little over 
four million tons. Colorado is ranked next after Missouri, her 
production being 2,544,144 tons, and Kansas is fourth with a 
production of about 2,200,000 tons per annum. After these, no 

Missouri second 
west of Miss., 
ninth In the 
Union. 

Coal Taine. 

385 operators. 

/ 

other of the western States approach Missouri in the amounts of 
coal produced. According to the same Bulletin Missouri ranks 
ninth as a coal producer among the States of the Union, 
Pennsylvania leading off with the magnificent figure of over 
80,000,000 tons, Illinois being next with about 12,000,000 tons, 
Ohio third with nearly 10,000,000 tons, West Virginia next with 
over 6,000,000 tons, and then Iowa, Alabama, Maryland, and 
Indiana preceding l\iissouri in the order given. 

The amount of coal produced in the State is, thus, both abso­
lutely and relatively large. Its value is greater than that ofany one 
other mineral product in the raw state, the production of lead 
for the year ending June 30th, 1891, according to the State Mine 
Inspector's figures, being valued at $2,411,399, that of zinc at 
$2~673,073, and of iron at $331,665. 

According to the list of coal mine operators appended to this 
report there are, in all, 385 individuals and corporations engaged 
in mining coal. Of these, one organization mines about a 
fom·th of the total amount produced each year; ten companies 

\ According to the figures kindly advanced by the State Mine Inspector. 
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mine together nearly two thirds of the total amount and sixty 
individuals and companies mine together about five-sixths 
of the total, leavmg for ~25 individuals and companies the 
production of one-sixth. 

The principal coal producers, in the order of the amounts of 
their products, are: The Rich Hill Coal and Mining company, 
the Western Coal and Mining company and the Lexington Coal 
and Mining company, these three being under one management, Principal coal 

. h . . B t d L f . tl K d producers. wit mrnes 111 a es an a ayette counties; rn ansas an 
Texas Coal company, with mines in Macon, Ray and Linn 
counties; the Keith and Perry Coal company, with mines in 
Henry an<l Bates counties ; the Richmond Coal company with 
mines in Ray county; Loomis & Snively, with mines in Macon 
county; the Mendota Coal ~ompany, with mines in Putnam 
county; the Interstate Coal and Mining company, with mines 
in Randolph county, and the Randolph Coal company, with mines 
in Randolph county. 

THE MARKETS FOR MISSOURC COALS. 

The conditions affecting the market of the coals west of the 
Mississippi river are, in some respects, different from those in 
the eastern part of the country. The Western Bituminous Coal 
Field is surrounded on all sides by large expanses of country 
destitute of merchantable coal.1 These great areas with their Area to oe sup-

I · · l t· d d t 1 t l piled with coal. constant y mcreasmg popu a 1011 an nee s, mus , unc er na ura 
conditions, draw their supplies of coal largely from the mines 
of Iowa, Missouri, Kansas, Arkansas, Indian Territory and Texas. 

These geographic conditions are illustrated in Fig. 13, which 
shows the area of the Coal Measures in the respective States. 
The area of workable coal is much more restricted, however, 
especially in Kansas, Arkansas, Indian Territory and Texas, 

1 In Pastern Texas and southeastern Arkansas are large areas unlain by 
lignites, or brown coals. These have been in the past, only of limited, local 
use. Recent investigations, by the Geological Survey of Texas, have shown 
that these lignites are equal in character to those which are widely used in 
Europe. They will probably become merchantable in the future. That they 
will be extensively substituted for bituminous coals in the most important 
uses of the latter, is, however, an expectation which ctoes not seem at present 
warranted. 
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only a small portion of the Coal Measure areas thel'e being pro­
ductive. East of these areas their coals are brought into 
competition with the coals of Illinois, Indiana, Kentucky and 

Competing areas. Ohio in the north, and with those of Tennessee and Alabama in 
the south; even the anthracites of eastern Pennsylvania are sold 
within the very limits of these western coal fields, on account of 
their special adaptabilities. The naturnl facilities for transport-

FIG. 13. Sketch map showing the Coal Measure area 
and the contiguous barren urea in Missouri 

and adjacent states. 

ation provided by the Ohio and Mississippi rivers enable the 

I Jl f 
coals of western Pennsylvania and of Ohio to compete very 

n uence o Ohio 
andMlss.rivers. successfully with the geographically much nearer western coals, 

especially along the lower Mississippi. Further, through the 
distribution of railway lines and adjustments of rates, Illinois 
coals force the competition line much farther west than 
would seem possible from geographic cdmsiclerations. Thus the 



TH~, COAL L\'DUSTRY. 45 

territory affecte<l by this competition to the east, is large, 
and it will probably always be considerable, though subject 
to variations. 

Towards the west, however, there stretches a great area of 
country in Nebraska, Kansas, Indian Territory and Texas, which 
is not only destitute of coal, but which has, further, a sparse 
supply of timber to answer as a substitute for such mineral fuel. 
This is especially the case in Kansas, and its effects upon the 
Missouri coal industry is important. West of this coal-barren 
area are the deposits of Dakota, Wyoming, Colorado and New Mnr;{~si~ the 

Mexico, which are to a certain extent competitors in the market 
and which may become more so in the future. It is not to be 
anticipated, however, that this competition with the coals of 
Missouri and adjacent States will reach very far east, for the 
latter coals are generally superior in quality to those farther 
west, which are largely lignitic, and the supply of superior 
coals in Colorado and New Mexico appears to be not more 
than is needed to satisfy the home needs an<l the more im -
perative demands for coal still farther west. 

Thus the coal-barren area surrounding the Western Bituminous 
Coal Fields may be looked upon as a most promising market 
for the future, especially that to the west where the population 
is destined to increase rapidly in the next few years, with a 
proportionate increase in coal consumption. 

In addition to the foreign market, however, there is in 
Missouri a good home market; one which is destined to increase 
gt·eatly in the future and which will always be a steady consumer 
of coal an<l the most substantial supporter of the coal industry. 
The coal fields of Missouri are not located in a mountainous, 

d ') h · h · 'l'he homc•marke rugge , or stel'I e country ; on t e contrary t ey are rn a. country large. 

of moderate elevation, with gently undulating surface, where 
bluff:; and steep declivities occur only along the largest streams; 
a country with a .most fertile soil in a well advanced stage of 
cultivation. It is already well populated, a network of railway;; 
traverses it, small town s are numerous and cities occur at short 
intervals. These conditions furni sh oonsumers for lhe coal at 
the very mouth of the mine, they cause small operationR to be 
numerous and to be profitably prosecuted, and they further 
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permit the mining of coal for local uses under conditions which 
would not be profitable for the general market. In addition, 
these conditions furnish opportunities for obtaining labol', and 
inducements for retaining it, whic"h are entirely absent in many 
coal mining regions. 

THE US.ES AND ADAPTABILITIES OF THE COALS, 

The uses of MissoU?·i coals. The railways of the State 
constitute, without doubt, the largest class of consume l's of coal. 

Coals used for H th t · 1 t h' h 1 · · f I steaming and ence e grea est smg e use o w 1c coa 1s put 1s 01· t le 
domestic p u r · d . f • l · b f f · 
poses. pro uct10n o steam 111 ocomot1ves; ut, or manu actunng 

put'poses, a large amount of coal is also used in steam produc­
tion. Domestic consumption in etoves and furnaces ranks next 
in importance. For the production of illulllinating gas a few 
coals of the State have been roughly experimented with, but 
not with generally satisfactory results and very little of the coal 
product is used for this pul'pose. Thus coal from the vicinity 
of Moberly has been used there at the gas works and, when well 
pul'ified, the gas from it was excellent, but the cost of purifying 
it from sulphur was too great. The coal mined at the Hamilton 

A small amount Coal Co.'s shaft in Caldwell county has been tested fol' gas pro-
for/gas. duction and is reported to have yielded an abundance of gas, but 

it would not coke in the retorts and, therefore, could not be 
profitably used. The coal mined at Trenton, in GrunJy county, 
has abo been tested with similar results. In Henry county are 
several coals which have been used fol' gas production, with 
reported favorable results. The thick coal bed south of Lewis 
station is such a coal and also that from the Pitcher mine south 
of Clinton. These coals have been used, not only in the imme­
diate vicinity of the mines, but have been shipped to remote 
points in the State for this special purpose. The coal mined at 
Minden, Barton county, also gives promise of .being a gas pro­
ducer, inasmuch as coal from the same bed mined at Cherokee 
n.nd other points farther west in Kansas, is largely used for that 
purpose. 

No coal in the State, to the writer's knowledge, is used for 
No coke manufaC· . 

turcd. coke manufacture. Partial tests have been maJe of a few coals, 
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but the results were not encouraging. The coal from the Excel­
sior Coal and Coke Company's shaft, at Higginsville, in Lafa­
yette county, was thus experimented with. The product was of 
fair quality for domestic use, but was too weak and contained too 
much sulphur for furnace use. 

Concerning the adaptabilities of Misso111·i coals we know, 
therefore, little even in a general way, and practically nothing inl,ittle detail 
a detailed and authoritative way. As steam producers we know ~b~m~~.tndapt­
that they are extensively used, but what their relative evapora-
tive powers are as compared with each other we can say nothing 
at present; and we are equally in the dark as to how they com-
pare, in this respect, with the coals of other States with which 
they al'e brought into competition. We know that the same coal 
burnt in diffel'ent furnaces will yield very different results, and, 
vice vm·sa, that the same furnace firncl with different coals pro-
duces different amounts of steam ; yet we am unable to say of 
the various Missouri coals in just what furnaces the best results 
may be attained with each. We know that some coals are better 
for steaming purposes, some for domestic pt;rposes than are 
others; but which are the best domestic and which the best steam-
ing coals of Missouri we cannot say. Gas coals and coke are 
imported into this State from Pennsyivania and are i;old here at 
necessarily high pricei;. It is by no means improbable that therei\Iore accurate 

• 1 • th S } . h. ld b d . 1'1 knowledge de-exist coa s Ill e tate w 11c cou e use more econom1ca y sirable. 
for the purposes for which these coals are imported. It is, there-
fore, in the interest of both the owners of coal lands and the 
producers of coal, as well as of the consumers, that the adapta­
bilities of the Missouri coals be first definitely estaulished and 
then that the various coals be applied to those uses for which 
they are best suited. 1 

1 The Geological Survey has already collected a large number of coal sam­
ples, and the resnlts obtained from the analyses of these, together with those 
which have been previously made, will furnish data for a preliminary classifica­
tion of the coals of the State. After this work is done it is proposed to under­
take .exhausti\•e tests ou a working scale of the representative coals, including 
boiler tests for evaporative power, attrition tests for resistance to handling, 
and also tests of the coking and gas making qualities, where such seem advisa­
ble. Only by such working tests can satisfactory results be obtained whereby 
the merchantable value of a coal can be determined. The results of this work 
are to be embodied in a future report. 
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THE AVAILABLE COAL TONNAGE AND THE DURATION OF SUPPLY. 

Estimates have been made in publications of past years of the 
probable amount of coal in the State. Such estimates have 
been made by assuming an average thickness of coal for the 
whole area of tbe Coal Measures and then multiplying this thick­
ness into such area. This method does uot commend itself for 
further use, and, in general, we are of the opinion that the 

Estimate of tou- attempt to make such an estimate in the past was altogether pre-
nage premature t d ld "}] b lllT · · · at present. ma ure an won st1 e so now. n·e are not m a pos1tion to 

make as much as an approximate estimate in this direction, even 
were we to leave out of the question entirely the considerations 
a.ffecting the availability of the coal in the present and in the 
future. The data necessary for such an estimate are the number 
of coal beds, their respective thicknesses, the area underlain by 
each bed, and the depth ~f each beneath the surface. Some of 
the principal causes restricting the distribution an<l availability 
of Missouri coals have been described in the preceding chapter 
of this report. To properly make such an estimate it is neces­
sary that we define the nature and extent of such limiting causes, 
and this can only be done by the most detailed local work.1 

The question of the distribution and of the amount of coal 
in the State, is one which the State as a whole, as well as the 
individual property owner cannot afford to neglect. Coal is, 

Need of definite probably, of all others, the .most substantial of a State's mineral 
information. 

possessions. Every industry is dependent upon it and it is the 
main spring of our Nineteenth Century civilization. In Great 

1 Such work is now being prosecuted in connection with the detailed map­
ping of the Geological Survey. This has already covered a large area in the 
coal fields. In the reports accompanying these maps, estimates of the available 
coal in the respective areas will be included. 

Particularly important in this connection are the results of deep drilliug in 
the Coal Measures. As already stated, iu the Preface, coal beds are not 
contiuuous indefinitely· aud only by carefully comparing such drill records, as 
is there explained, can the limits of the various coal beds be defined . Hence, 
because of the direct bearing of such records upon this importaut question of 
the coal tonuage of the State, we would here call the reader's especial attention 
to what is said in the Preface to this report coucerning a suggested means of 
obtaining reliable results from such!drilling, and the value of these when 
ohtaiued . 
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Britain, from the results oc carefully executed Geological Sur­
veys, estimates have been made by special commissions of the 
amount of coal in the United Kingdom, over one foot in thickness 
an<l situated within a depth of 4000 ft. beneath the surface. 

An acre of ground contains for each foot of coal uuderlying 
, • Tonnage per acre 
1t about 1,700 tons. ,v1th two feet of coal the tonnage per acre 
is 3,400 tons. With the methods of mining pursued generally 
in the State, certainly not less than 2,500 tons of these 3,400 tons 
could be marketed. This would be 1,600,000 tons per square 
mile, and, thus, the product from a two foot bed of coal, over an 
area of two square miles, would more than ·equal the present 
annual production for the whole State . Or, in other words, at 
the preBent rate of product ion, thet·e is annually exhausted ip 
the State an area of less than two square miles, and probably L 'b t ess " an wo 
much less , inasmuch as the coal under a large part of the r,1~!~!dm~~9ue;: 
mining territory is three and four feet thick. The total area of ally. 

the Coal Measures in the State, as already stated, is about 23,000 
square miles. If only one tenth of this are:t be underlain by 
available coal two feet thi ck, the supply will he sufficient to 
furnish coal at the present rate of production for over a thou-
~11.nd years. It is allowable to assume that a much larger area of 
available coal exists; but, on the other hand, the rate of produc-
tion is constantly increasing and will doubtle,:s continue to d'o so 
for many years to come. Hence estimates of duration of supply 
can never he anything more than approximate antl provisional. 
,vith the present indefiniteness as to the amount of coal present., 
even an approximate e;;timate cannot he prese11ted. What is 
ahove given is offered merely as a suggestion. 

THE VALUE OF COAL AKO COAL LANDS. 

The total value of the coal in the State must remain indeter­
minable until the question of the amount of the coal is settled. 
With a coal bed two feet thick the value of the 2,500 tons of,, 

1 
ft a uc o onnage 

available coal per acre, at $1.30 per ton, is $3,250. The value peracre. 

of the product of a sq uare mile of such coal is $2,080,000. If 
we allow a profit of ten cents per ton, the net value of the coal 
from an acre of isuch land is $250, and for forty acres of such 

4 
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and it is $10,000. The value of the coal contents of such land, 
based upon the present market prices of the same substance, is 
thus many times what the land is valued at for farming purposes. 
Coal, however, is a possession whicli is not convertible until 
excavated and transported to market, and, until this is done, 
it represents just so much capital lying idle in the ground. 
Moreover, the coal of any one tract cannot be opened upon, 
excavated and thus converted into ready money in a short time; 
but the work will proceed slowly nnd the returns will come in 
gradually from year to year. Thus, if :1 man own a property 

value dependent of forty acres, of which, according to our calculation, the net 
/'.¥ic11nti1~':i.0 r value of the coal is $10,000, and if he does not receive any of 

this $10,000 until the expiration of fifteen years, then the 
present val ue of his land is a sum, which, at compound interest 
at cunent rates, will amount to $10,000 in fifteen years; 
this at six per cent. interest will be about $4,160, or about 
$100 per acre. The exact time when a man may receive the full 
net value of the coal contents of his land depends upon many 
indefinite factors, such as the growth of facilities of transporta­
tion, the demand for the product, etc. 1t is thus impos,;ible to 
g ive any one value per acre which will apply to all coal lands, 
even though their coal contents and the conditions under which it 
occurs be similar. Considering the conditions affecting the coal 
market already described, and, considering further, the undoubted 
prospect of a great growth of , coal consumption in this and 
adjoining States, it would seem, however, a well assured fact that 
any and every large body of coal land may be made a. profitable 
producer of coal during the course of a few yeare. Coal rights 
covering many square miles of land 1n the State have been 
purch:j,sed at the rate of a few dollars per acre, the amount 

At pres ent rates a seldom exceedinO' "'5 In the ca'le of a single hrge pt·operty moderate pro · b .P • c ' 

~\~1<;it~0
0°0 c{f.!! only a portion may be operated at any one time, but a moderate 

turns . production from this portion, on a very small margin of profit 
per ton, will yield many times 6 per cent. on the amount of the 
original cost, not only of the area actually worked, but of a 
large surrounding area also. Thus, the original cost of the coal 
rights over ten square mil es , at $5 per acre, is $32,000. If the 
bed be only two feet thick and if the coal underlying only !O 
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ilcres be removed per year, nnd sold at a profit of ten cents per 
ton, the income would be $10,000, as above calculated, or about First dc?st re-

turne m short 
30 per cent. of the total original investment. On the basis of time. 

these figures it is plain that the results of a few years work, and 
the exhaustion of a very small fraction of the entire tract, will 
suffice to return to the investot· the total amount of the :first cost 
of the coal land. The net receipts after this will continue to be 
large and will be clear profit. 

Thus, the coal lands of Missouri would seem to be promising 
fields for investment, even at rates much higher than have been 
so far maintained. The statistics of shipments show that the 
tendency is towards large operations hy companies contrqlling 
thousands of acres of lands. Pursued on this large scale 
mining can be proQecuted undoubterlly much more economically 
and larger markets can be rnached. The coal can also be sold 

Coal lands rccon•­
on a smaller margin of profit, which is a benefit to the consumer. mended for in -

. vestment. 
The small operator is sometimes, if not gener.il ly, the sufferer 
.through such conditions; .and, further, the smal I land-owner is 
.often, through lack of local competition, induced to part with 
his land, or its mining right~, to the adjacent large owner and 
operator at extrnmely low :figues. Once the value of these coal 
lands well established and their extent defined, however, wide 
j11terest will be excited :ind strong organizations will be led into 
keener competition for the possession of these lands than bas 
heretofore been the case. \Ve may, therefore, look forward, 
j II the march of events, to a large increase in the coal industry 
of the State, to profitable returns to those who invest their 
money i;agaciously in coal lands and in the support of the 
dependent industry, and to an enhancement of the value of such 
lands 1101V largely held and used purely for agricnltural ends by 
pL"ivat:e citizens of the State. 

Jrreo Public Library. 
ST, r,rn, 
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CHAPTER IV. 

A SYSTEMATIC DESCRIPTION OF COAL BEDS NOW 
OPERATED. 

The coal mining industry of the State has its greatest develop­
ment in wbat may be called the bordel' counties of the Coal 

coal mining area. Measures; or that portion in which the middle and lower Coal 
Measure rocks crop out. Towards the interior the coal beds are 
deeper, thinner, and their distribution is not so well known. In 
the following description the occurrences of coal, in beds of the 
regular Coal Measures, will be described by counties succes­
sively, from northeast to southwest, and the possible connection 
between the beds at successive openings will be indicated where 
possible. 

I. CLARK COUNTY. 

No coal m1mng 1:; in progress in Clark county rtt present. 
Mines have been operated !during past years in the vicinity 

X o mining in f Ath · l t t[ f h c1nrk county. o ens, m t 1e ex remc nor 1eastern corner o- t e county, 
where the coal is reported to be between three and four feet 
thick. Immediately north of thi s , in Van Buren county, Iowa. 
at Farmington and other points, coal:; of this thickness have 
been and are worked on an extensive scale. Shumard1 refers 
to coal 18 to 20 inches thick operated in the northeastern corner 

coal in Northeast. of the county and also to deposits of earthly canncl coal which 
occur to the cast, beyond the limits of the Coal Measures. 

Exactly what becomes, in Clark county, of the thick ~oal bed 
mined in the adjoining county:or Iowa, the limited examination 
so far made will not permit us to say. On the bank of Fox 

1 Report Missouri Gcol. Suncy 1855-1871, p. 311'. 
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rivet·, in the southeast quarter of section 1, township 55 N., 8 W. 
the thin coal bed of the following section was measured: 

li't. 

5. 

4. 

FIG. 14. Section of Coal bed 
on bank of ~' ox river. 

Shale, black, fi ss ll e. 

Coal, !)yritlferous. 

1''11"e Clay, pyritiferous . 

Shale. 

Sandstone, ferrug!nous, 
granular. 

This bed has b een mined elsewhere in the neighborhood and 
is reported to reach a thickness of 22 inches. Whether this be 
the extension of the Iowa bed, or not, cannot be affirmed; it is 
in a high degree probable that the distribution of the coal in the 

Coal on l<' ox river. 

county generally is much diminished by channels filled with L~!~1~ii°ct!p7sits. 

glacial material, inasmuch as a great mantle of drift covers all 
of this country and, in the tow:n of Kahoka, a drill hole, at the 
pickle factory, pa;;sed through Hi3 feet of clay and gravel 
before rock was encountered. 

2. SCOTLAND COUNTY. 

The same indefiniteness which exists in portions of Clark 
county concerning the distribution of the coal, prevails in all of 
Scotland county, no mines being operated here and the wide 
spread and thick mantle of drift effectively covel'ing any natural , 

It · 'I,] l t · cl' · ] cl' 'b d , f Dis tribution of exposures. 1s poss1v e t 1a a JU 1c10us y 1stn ute senes o coa l indefin ite. 

drill holes would demonstrate the extension here of the coal beds 
occurring in the adjoining counties , Davis and Van Buren, of 
Iowa-to the north. 



Coal at Brad­
bum's drifi. 
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3. SCHUYLER COUNTY. 

PRODUCTION IN 1891. .. .... . 280 TONS. 

About tlwee· mih::s WPst of Goatsville, in the ravines tributary tn 
the Chariton river valley, coal is mined on a small scale for local 
uses, at a num her of small pits. At Bmdburn' s drift, near the 
middle of the north line of section 34 of township 67 N . 16 W . 
the following section was measured : 

Feet. Inches. ~~~--i 
.....,.......,_..._,..., Lim estone , dark- colored (thicker in 

4 places.) 

6 to 18 Clay, s laty, (" Clod.") 

s ~="""""'1 Shale, black, fi ssile. 

22 Coa l. 

15 Coal. 
l Shale, hard. 
4 ,,,'- ;:,, Coal. 

IGtolS '
1

' >' i Fire Olay. 
f\ i'1~ ;' l 

30+ Lim eston e (" Bed rock." ) 

t' TG. 15. Section of coal bed 
at Ilradl>urn 's ·Drift. 

This bed of coal ·is here" faulted" (seep. 39) to an injurious 
extent, a very considerable fraction of the face being broken 
by this action, causing much loss and dead work. The conl is 
also reported to slack readily. The ovedying limestone makes 
a good roof, and, when the coal and intervening shale and clay 
are removed, an entry of excellent height for all travelling 
purposes is obtained. 

This bed of coal is considered by Norwood 1 to be the same as 
that mined a few miles north, at Hilltown, Iowa; here the 

Coal at Hilltown, h' 1 . l l'ttl tl f t c t th l . Iowa. aggregate t 1c rness 1s on y I e over 1ree ee , ,rn e coa 1s 

Lower beds. 

Jess faulte<l and is harder. In the eastern portion of the comity 
denudation has removed this bed of coal, and the country is 
covered by a thick layer of drift. Two lower beds described by 
Norwood as occurring in Putnam county, mny possibly extend 

i Report Mo. Geological Survey, 1873-74, p. 295. 
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Nnder this area; 1 but the work of the Survey has not been in 
sufficient detail here for such prediction to be authoritatively 
made. · 

4. PUTNAM COUNTY. 

PRODUCTION IN 1891. . . .•.. 12a,526 TONS. 

The early production of coal in Putnam county was confined 
to the eastern portion, where the coal cropped out in the hills 
along the Chariton river and its tributaries. Here the same coal 
as that described as worked near Coatsville, in Schuyler county, c~~~0J~c0t1ir?.a1 

on the east side of the river, was widely operated. During late 
years, however, the most active section of coal production has 
been transferred to the line of the Burlingb,n and Kansas City 
railway which traverses the county near the center, in a direct-ion 
from north to south. 

The Mendota rnines, 011 the rail way, near the north line of 
State as well as of the county, are by;..far the most extensive. 
Here the coal crops out in the hill-sides and is worked by several 
drifts. Drift No. 1 is the scene of largest operations at present. The Mendota 

mines. 
The following section of the coal bed and associated rocks was 
measured here : 

Feet. 

3 

I+ 

lllches. 

o to 18 

20 

2 to 3 
10 
1 

l! 

Shnlc, \Jlack, fissile. 

StrnlP, calcareous, black, tough 
(" IHack Bat.") 

Coal," 'l'op bench," pyrites near top. 

Clay parting. 
Rottom coal. 
Clay and pyrites. 
Coal('' Dutcbmnn." ) 

Fireclay. 

FIG. 16. Section of coal bed 
at i\fendota mines. 

The coal is worked by the pillar and room method and also by 
the long wall method. Machine cutters and wire rope haulage 

1 Opus cite, p. 299. 

,, 



56 PHBLDIINARY R1'PORT ON COAL . 

are used. The roof is very good and there arc few "slips" 
or" faults" in the coal, excepting in one drift (No . 4), where 
the coal is fractured and pyritiferous in places . The coal is re­
ported to slaek readily on exposure, though the amount of pyrite 

Cbaracter of coal. ("sulphur") contained does not appear very great; selenite and 
calcite filrm; along the joints of the coal arc, however, noticeably 
abundant. Buried channels diminish the area of available coal 

Buric cl cha~ ncls. here very considerably, glacial drift being encountered, cutting 
out the coal, in many parts of the workings . 

On Blaclcbfrrl C1'eek, about two mile,; north of Unionville, coal 
has al:;o been mined and p1·eparations arc now being made for 

mackuirct shaft. extensive developments at the Blackbird Coal Company's shaft, 
adj;icent to the railway at this point. The shaft i:5 53 feet deep. 
The following :;cetion of the coal was measured here: 

F~cL. Inch es. 
Lim csLonc, hard, gray. (Cap rock. ) 

6 lo 8 Shale, clayey, gray, foesiilfc rnus, 
(" Clod." ) 

Shnic, lJlack, fissil e. 

1 to 3 Olay parting. 

JO to 12 00:1\. 

];' JG. 17. Seclion or coal IJ ccl 
at UlaC"kbiru Shnft. 

The bed will be worked by pillar and room, without blasting. 
The coal seems to be hard and contains no slips or faults, so far 

Character or coal. as was observed. Pyrites occurs in lenticular ]ayers parallel 
with the stratification, and selenite and calcite films are present 
nlong the joint places. 

This same coal has been dug at numerous other shafts in the 
vicinity and, between this and Unionville, it has been struck in 
drill holes. 

About 6 miles southeast of Unionville coal is, and has been 
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worked at a number of small drifts and shafts, for local sale. 
At:Patrick Biggey' s shaft the following section of the coal was Biggey's shaft. 

observed: 
Feet. Inches. 

JS 

12 I 

12 

22 

2 
12 

J '\ ~ ') \) \~, 

-

Limestone, dr~tb, compact, earthy. 

Shale, black, fissil e. 

Coal. 

Clay ])Rrting. 
Coal. 

Clay. 

Limeston e. 

Fm. 18. Section of coul bed 
at Biggey's Shaft. 

This coal is similar in character to that at the Blackbird shaft. 
The coal beds at Mendota, Blackbird and Biggy's are, judging 

from their characteristics, their topographic location, and the 
nature and Rucccssion of the associated rocks, in all probability corrg~aJ!~ 0 of 
outcrops of the same bed; and, for similar reasons, it is probable 
that they are of the same as the coal mined west of Coalsville, 
in Schuylel' county. Two other coal beds were noticed by· Nor-
wood,1 in the eastern portion of the county, at depths of 103 and 
125 feet below the Mendota coal, 24 inches and 18 inches thickOthercoalbcds. 
respectively. V\'hetber these beds exist elsewhere in the co unty 
caunot be stated at present Wl'iting. 

The distributi?n of coal in this county is noticeably restricted 
in the western portion by the erosion of a pre-glacial drainage 
system, which is now hidden hy thick accummulations of glacial 
dl'ift. Evidences of asubmerO'ed channel are found in the mines Restrictions by 

o µ;lacinl drift. 
at Mendota, as already alluded to; at Howland,. somc four miles 
south of Mendota, a shaft und drill hole was sunk to a depth of 
164 feet in clay and other glacial material; at Unionville over 
200 feet of similar material wa s penetrated by a shaft, and here, 

1 Report Mo. Geological Sul'vcy 1873-74, pp. 282, 283. 
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as in the preceding case, rocks were reached much below the level 
of the Mendota coal; at Lucerne, about 15 miles west of Union­
ville, a hole was drilled to a depth of 185 feet and no coal was 
encountered. 1 

5. SULLIVAN COUNTY. 

PRODUCTION IN 1891 .. . . ... 5GO TONS, 

The most £mportant coal development in Sullivan county is 
at the county seat, Milan, where, during last year, a shaft 
was sunk, in the valley, to a depth of 193 feet. It is located 
between the tracks of the two railways which pass through this 
town, and is equipped with a good steam plant. Three coal 
beds were penetrated by this shaft, one at a depth of 81 feet, 
another at 120 ft. and the last at 190 ft. The upper bed is 16 
inches thick and is reported to be good coal; the middle bed is 
chiefly black shale, though coal was reported at this point in the 
drill hole sunk previously to the shaft, and about a quarter of a 
mile northwest from it. The lowest bed is the one which it is. 
proposed to work and here the following section was measured: 

22 

pol 
17 

Coal. 

Olay parting. 

Coal with thin pyritiferous layers. 

< °' I ,._ • 
.l \. 1 

\ '-- I 

, : ".__ '. ~ Olay. - ~, 
'-'-''-7-~-~ Shal es. 

~'CG. rn. Section of coal bed 
at l\lilan Shaft. 

The coal is hard, and has to be blasted down, but it appar­
ently does not slack readily. The bed is to be mined by tbe 

Character of coal. pillar and room system. No faults were seen in the coaf, and it 
is probable that few will be encountered here. The roof is not 

1 The distribution of these buried channels has an important bearing upon 
the development of the coal industry of this, as well as other counties in this 
portion of the State, and it will be an object of the Survey to outline them 
during the progress of future detailed work in this region. For the present 
nothing more can be attempted than the above brief allusioll. 
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vel'y good, as the shale flakes off readily on exposure to the air, 
and doubtless this will be the source of some trouble in mining. 
This coal bed probably undel'lies the whole county, but whether 
it is everywhere of workable thickness is a prediction which 
present developments will not warrant attempting. Above the 
mouth of the shaft, some 50 feet higher, another coal bed crops Over16~i~ coal 

out, acco1ding to Broadhead, in the hill-sides of the adjacent 
country, within a nldius of 2 01· 3 miles, northwest and south of 
Milan. 1 It is general ly about 2 feet thick and has been worked 
to a small extent for local uses. 

In the southwestern co1'ne1' of the county, on Locust creek, 
another coal bed has been opened, about 18 inches thick, which 

Coal on Locust 
may po@.:iibly be the equivalent of the upper bed struck in the creek. 

Milan shaft, though we have not sufficient data to substantiate this. 
In tlte northwestern co1·ne1· of the county, on Spring creek, two 

beds of coal have been wol'ked, which, according to Broadhead's2 

section are separated from each other by over 330 ft. The 
Coal on Spring 

upper one is about 18 inches thick and is considered by him the creek. 

equivalent of the bed found in the hills about Milan; while the 
lower, ranging from 2 to 4 ft. in thickness, would, according to 
this, be nearly 100 ft. below the Milan Coal. ~ 

6. ADAIR COUNTY. 

PRODUCTION IN 1691. ....... 17,110 TONS, 

Coal mining, on a scale worthy of notice, is confined ·to two 
localities at present, namely, Danforth and Stahl on the Quincy, 
Omaha and Kansas City railway, west of Kirkville and west' 
of the Chariton river. 

The wo1'1cings at Danfo,.tlt are a mile or so west of the river 
and are in the lower coal bed. The characteristics of the coal 
and the associated strata SU!!<Yest the possibility that this bed is The ~anforth 

._ n nunes. 
the same as that at the bottom of the Milan shaft, described on 

1 Report Mo . Geo!. Survey 1873-74, pp. 222-239. 
2 Opus cite pp. 222-225. 
a Until detailecl work is done in the county, nothing further can be said,, in 

reference to such correlation, other than that we are inclined to the opinion 
that this lower coal belongs much higher up in the section, even above the 
Milan coal. · 



60 PRELIMINARY HEPORT ON COAL. 

p. 22, but further study is necessary before such an assertion 
Poss!bl the Milan can be considered of much \'alue. It is _ operated by a steam 

bed, plant and the shaft is 50 feet deep. The following section of 
the coal was measured here: 

Feet. 

20 

3 

• Inches. 
Shale, arenaceous; drab and 

in plaecs. 

29 Co:tl. 

Shale, pyritferous. 

JO Conl. 

Clny, drnb, s haly and hat·d. 

10 Lim eston e. 

~'IC. 20. Section or conl bed 
at Danforth Shaft. 

s laty 

~ 

The coal iai very hard and contains streaks of pyrite. It is 
Cbaractcrofconl. mined by the pillar and room method and blasted from the solid, 

as the underlying clay is too hard to admit of ready mining. 
Tho coal contains few if nny faults and the face is comparntively 
clean. The roof, though variable to a certain extent, is poo1· in 
many places, the air current through the entries causing the 
shale in the roof to flake off constantly. Work by the long wall 

Character of roof. method is impracticable here on aceount of the character of roof 
and, further, the workings being near the surface, the amount 
of waler which would be admitted from above, through the 
settling and con,cquent fracturing of the overlying shale, offers 
another objection. Th is coal bed has been opened at other 
points east of Danforth, nearer the river and farther north 
through the country tributary to that stream ,1 but none of these 
are known to have Leen in operntion during t11e past ye:1r. 

The coal mine at Stahl, about four miles west of Danforth, 
on the same railway, is in the upper bed. Estimates vary as to 
the distance intervening between the two . beds. Without pre­
tending to have reliable data, we are inclined to pbce the 

1 S,;e Report Mo. Geo!. Smvey, 1873- 74, p. 251 nnd 252. 



SYSTls)f~TIC DESCHIPTION OF COAL BEDS. 61 

distance at something near 100 ft. A future careful study of 
the irround and comparison of reco rds will admit of a more 

~ Stahl coal mine. 
exact e1:-timate later. The mine is opened by a drift, located on 
a hill-side, some 50 feet above the level of the railway. The 
following section was obtained here from the record of an air 
shaft nn<l from actual rnen surement: 

Feet. Inches. 

30 Clny nnd Shale. 

~ to 3 

18 to 24 

IS to 2! 

24 

13 . 
•I 

t 
16 to I~ 

IS ! 

Limeotone (" Cnp rock.") 

Clay,(" Clod.") 

Slial,•, black, fissile. 

Coal. 

Clay scam. 

Coul. 
Cl:1y . 
,oal. 
Clay. 

"nottom rock. " 

FTG. 21. Section of <·oal ucd 
at Stahl L>rift. 

The coal is softer than that at Danforth, but is much faulted 
and squeezed, probably ns much as one-third of the face of the CharacLcr or coal 

and rob.f. 
coal being thu s injured. The roof is good- and the long wall 
method of mining is purrned, the coal being undermined in the 
clay and wedged down from th e top. 

This coal has many features and associations in common with 
that mined west of Coatsville, in 8chuyler county, and at Mendota 
and on Blackbird creek, in Putnam county; there is more than a correlations. 

possibility, even from the meagre data at hand, that it is the sam e 
bed. It has been st ruck and mi ncd for local uses in past years 
at other points in the no/thwestern part of the county,1 and, 

1 Report Mo. Gcol. Survey 1873-74, pp. 252-2.j+, 



Limitations by 
drift. 

Di<stribution of 
mines. 

J,tngo shaft. 

62 PRELIMINARY REPORT ON COAL. 

though, prouably, not extending far east and southeast of Stahl, 
it must, nevertheless, cover a large area. 

Neither of these coal beds is mined in the eastern portion of 
the county, east of the ·wabash railway. To what extent they 
exist there is not determined. It is more than probable that 
their extension here is limited by the thick deposits of drift 
which are abundantly present over this area. A shaft sunk 
immediately north of Kirksville, about 200 feet deep, is re­
ported to have been entirely in glacial material. 

7. MACON COUNTY. 

PRODUCTION IN 1891 ...... .454,029 TONS . 

Macon county is one of the most important coal producers in 
the State. As in Adair county, mining is at present prosecuted 
chiefly in the western portion, west of the " Grand Divide " and 
of the Wabash railway. The mines are mostly large. ones 
provided with steam plants. 

The shaft of the Little Pittsburg Coal Company, at Lingo, 
is the first as we enter the county from the west. This is a 
regularly producing mine operated by a steam plant. The shaft 
is 138 feet deep to the bottom of the coal now mined. The 
section obtained here is as follows: 

Fee~. 

16 

2t to 3 

Inches. 

26 to 27 

3 to 18 

12 to H 

"Sandstone" drab, capped by 12 
feet of shale; becomes black and 
harder near the coal. 

Coal, hard and bright with pyrites. 

Coal. 

FIG. 22: Section of coal bed at 
Lingo Shaft, (upper bed.) 

Another coalJbed was struck so'ine years ago, while shafting, 
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at a depth of 30 feet below the above, and, of this, the following 
section is reported : 

i·eet. Inches. 

11 

25 

6 

12 

12 

15 

Shale. 

Coal. 

Shale or clay parting. 

Coal. 

Clay. 

FIG. 23. Section of coal bed at 
Lingo Shaft, (lower bed. ) 

The coal of the upper bed is bard, appears to be of good 
quality and exhibits little sulphur. The roof is only moderately 
good, and necessitates heavy timbering in places ; at times, in 

, . . Character of coa l 
the entries, the shale falls down as high as the cappmg sandstone, and roof. 

leaving the roof of the entry in the shape of a rough, narrow, 
gothic arch. Long wall mining is practiced, however, the coal 
being cut under as much as tive feet and then shot down with 
small charges of powder. The mine is exceedingly dry, even 
dusty. 

A few miles southeast of Lingo, on Rush creek, drifts have 
been operated during past years, for local sale, in a bed of coal 
the section of which indicates that it is 1wohably the same as theR h k 

. us cree · con I . 
Lingo coal. This bed has also been opened, aliout a mile farther 
south, on Dr. N. D. Stephenson's land. Coal is also reported lo 
occur 1 on the west bank of Muscle Fork, northwest of Lingo, but 
where it belongs in the section cannot now be stated. 

Bevie1· is about 15 miles east of Lingo and includes a grnup of 
large mines, employing together several hundred miners. The 
shafts vary in depth from 60 to 130 feet, and the character of Bevier mine~. 

the coal and the associated strata indicate that the coal bed is the 
same as that at Lingo. The following section was measured at 
the Kansas and Texas Coal Company's shaft No. 42. This shaft 
is 100 feet deep, from the surface to the top of the coal: 

1 Report Mo . Geo!. Survey 1855-71 , p. 85. 
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Character of coal 
und roor. 

Eureka shn!L. 

64 

.Feet. 

s 

5 
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37 

It 
13 

18 to 20 

Con I, l,ard with thin pyrite film s. 

Shale parting. 

Coal. 

Clay. 

San dsto1H·. 

~' IG. 21 Seclion of coal !Jed at 
!le vi er S haft :No. 42. 

The coal is very hard and does not appear to carry an 
excessive amount of sulphur. The roof is peculiar, consisting 
of a smooth, hard, white, micaceous sandy shale, often lithified. 
On the southern side· of the shaft little timbering is required, 
while, 011 the northern side, the roof rock is an unevenly bedded 
sandstone, which sometimes cuts out half tho thickness of 
the coal. Elsewhere the roof is shaly, and, at the extreme 
northern end of the works, it becomes very unsafe, requiring 
much timbering, and often breaking down in large blocks. 
Few slips or faults are found in this coal. It is mined by the 
pillar and room method, the coal being blasted from the solid. 

Tlie Eureka shaft is in the immediate vicinity of Macon 
City, about 1-} miles west of the town, on the Hannibal nnd St. 
Joe railway; it was quite recently opened. Five coal beds were 
strnck in this shaft, according to the shaft reeorcJ, as follows: 1 

S l~UT!0="1 l. 

I. AL a depth of 26~ fL ............... ... ....... 12" coa l. 
2. 
3. 
4. 
;), 

" 
" 
" 
" 

54 ,, ...... · · .............. ... 18" ~, 
74~ " ....... · . . . . . ..... · ..... 24" " 
108" . . . . . . . . . . . . . . . . . . . . . ... 24" " 
165 ,, ........................ . 48'' ,, 

(O pcratecl) 

(Opcratccl) 

1 This record w:v, kindly fllroit,hccl by Mr. E. D. Hillyer, the superin­
tendent. 
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The mine is provided with a steam hoisting plant and the 
shaft is well timbered. Two heels have been worked, i.e., theEurekae1haft, upper bed. 
third one, No. 3, at a depth of 74! feet and the lowest at a 
depth of 165 feet. Of the upper bed the following detailed 
section was obtained : 

Feet. Inches. 
r-,---,---,.....--, Li rnestone; (" Oap rock," ) hard, 

1 to 3 compact. 

12 to 13 

1 to 2 
10 

Sbale or clay, drab. 
(Average 2! feet.) 

Cool. 
Shnle, blnck'. 
Coal. 
Clny, drnb. 

1''IG. 25. Section of con! bed at 
Eureka Shaft, (upper bed.) 

The long wall method of mining has been used, although the 
-f . t d 'I'h k' d h Of' Lower bed roo rs no very goo • e wor mgs are very ry ere. 

the lower bed, No. 5, the following section was measured: 

Feet. Inches. 
30 Shnle and clay. 

22 to 24: 

6 to 60 

21 

Coal. 

Clay, drab, pyrlti fcrous . 

' Co:11 . 

FIG. 26. Section of coal bed at 
~;urckn Shaft, ( lo wer bed.) 

The lower bench of this coal is !>aid to thin out and the upper 
to thicken in places. Pyrite, in the form of small, lenticular 
balls, occurs in this coal to a deleterious extent, especially in 
the lower bench. 

5 
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Along Patton ci·eek, some two miles soulhwe:st of Macon City, 
are numerous small coal mines, wbich have been worked at 
intervals during many years past to supply local demands. • The 
coal crops out about 10 feet above the bottoms of East Fork 
creek. It is about 18 inches thick and is overlain by some 6 

l"atton creek coal. f f bl l fi ·1 h 1 h. h · · 3 eet, or more, o ac;: ss1 e s a e, over w 1c 1s agam some 

Ardmore mines. 

feet of limestone. The hurried inspection did not permit of 
correlating this coal with any bed of the Eureka shaft, but this 
will be done when the results of tbe past summer's detailed work 
are obtained. 

The A1·dmo1·e coal. mines are located about three miles west of 
Excello, on a switch of the Wabash railway. The coal is opened 
by drifts and there are several large mines at this point. 

At drift No. 26 of the Kansas and Texas Coal Co., the 
following section was obtnined: 

J<'eet. 

1:; 

4 to 5 

l + 
2+ 

Inches. 
Shale, sandy, white, hard, lithilled 

m places. 

Coal. 

Clay. 

Limestone, (snmp rock.) 

FlG. 27. Section or coal bed at 
Ardmore, ( Drift 26. ) • 

This is the old Mayfield drift. The coal is somewhere near 20 
feet above the C'reek bottoms ; it is worked by the pillar and 

coal above dram· room method. The character of the coal and of the associated 
age. strata lead one to believe that thi s bed is the same us that mined 

so extensively at Bevier. 
On Salt Fode, ea:;t of Macon City, there have been and are 

;;evenil small coal pit:;, at and south of Carbon. At the bridge 
co:,l nearCarbon.of the county road, ju:;t south of the HanniLal and St. Joe 

railway, the following section was measured: 
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J<'eet. 
3 

1 to l ! 

5 

10 

l + 

Inches. 

611---- - -
- --- --

2! 

s 
1 to 2 

4 

Limestone. 

Shale, drab and bufllsh clay. 

Slmle, black, fissile, with bands of 
black flint. 

Coal. 

Shales, drab, cl:iyey. 

Coal. 
Clay parting. 
Coal. 
Clay. 

FIG. 28. Section of coal be,1 
at Carbon. 

67 

The upper coal has been eonsiderell · the same as that on 
Patton creek referred to 011 p. 66, and this conclusion is prob­
ably correct. Other pits in this eoal occut· farther down the 
Salt Fork, but were not visited. 

A description of numerous coal openings in Macon county is 
given by Broadhead in the report of the Missouri Geological 
Survey of 1855-71, pp . 74 to 88, and some suggestions are 

Section a t 
Carbon. 

made as to the possible relationships of the different beds. In Broadhead and 

1887 Ml'. W. J. McGee, geologist of the United States Geolog- McGee r eports, 

ical burvtiy, made a further examination of a portion of the 
county and pub]i:;hed a report,1 in which he gives a description 
of the topography, and an analysis of the stratigraphy. Recent 
developments have, however, demonstrated that certain modifi-
cations are needed in his conclusions. These will not be 
introduced here, but will be reserved until the results of the 
detailed work recently prosecuted in the county are published. 

8. RAN DOLPH COUNTY. 

PRODUCTION IN 18m . ... .. . 224,758 TONS. 

Coal developments in Randolph county are most active along 
the lines of the Wabash and the Chicago and Alton railways, 
west and south of Mobel'ly; but over the · entit-e northwestern 

1 Notes on the Geology of Macon county, Missouri, by W. J. McGee, U.S. 
Geologist. Trans. St. Louis Acad . of Science, vo1.v, No. 2, pp. 305-336. 
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portion of the county, in the vicinity of Darksville, the coal is 
Coa' near Darks - known to exist, an<l has been 01>erat ed for local demands. Coal 

ville. 

Coal near Cairo. 

rights here have been largely bought by coal companies. 
P1·oceeding f1·om noi·th to south we find, in the hill-sides, three 

miles northwest of Cairo, along the creek, in section 27, town­
ship 55 N., 14 W., several coal drifts, in one of which the 
following section of coal was observed: 

Feet. Inches. 

24 

6 

12 

Coal. 

Clay parting. 

Coal. 

FIG. \!9. Section of coal bed 
northwest of Cairo. 

The parting is, in places, quite arenaceous. Another bed of 
coal, about 16 inches thick, is reported in the hill-side, between 10 

Same a~~1~~more and 20 feet above this lower one. The inference is that the lower 
bed is the same as that mined at Ardmore and described on p. 66. 

S, ction west of 
Cairo. 

Three miles southwest of the last, in section 5, township 54 
N., 14 1' ... , the following section was obtained: 

Feet. 
16 

Inches. 
Shale, drab. 

36 Coal. 

2 to 12 Parting. 

12 Coal. 

}' IG. 30. Section of conl bed 
west of Uairo. 

In section 19, township 55 N., 15 ,v., near Chal'iton creek. 
three miles west of Darksville, the same bed is drifted into 
at several places, at an elevation not much above the level of 
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the adjacent creek bottoms. At one of these the following 
section was obtained: 

Feet. In c hes. 

10 Shnl e, arenaceous. 

4 to 5 

42 

t to G 

18 

Coal. 

Clay and shale parting. 

Coal. 

Clay. 

Fm. 31. Section of coal bed on 
Charlton creek. 

) 

The upper bench of coal is considered the hest for ordinary 

Coal o n Charitoi: 
c reek. 

Purposes of combustion, but the lower coal is the harder here. 111111 1 
r 

man s 1a t. 
At Thomas Hill, on Chariton creek, the same coal bed is 

worked at the Millman shaft, some 30 feet below the level of 
the creek. Here the following section of th e coal was obtained: 

b'eet. Inches. 

24 

6 

30 

6 

18 

6 

Shale, arenaceous. 

Shale, black. 

Coal. 

Clay parting. 

Coal. 

Limestone. 

l!'IG. 32. Section of coal bed at 
'.rhomas Hill. 

The coal contains some pyrite and slacks on exposure. 
Another coal bed, about 18 inches thick,!occurs in the hill, some 
55 feet above this lower bed; above thi s no coal is found here. 

Section at 
Thomas Hill, 

At Huntsville, some ten miles southeast of Thomas Hill, what Coal at Hunts­

is, apparently, the same bed of coal is worked on a commercial 
scale at a number of shafts , and al so by drifts in the hollows. 
The depths of the shafts are in the vicinity of 100 feet, and they 
are generally located close to the Wabash railway. The follow-

ville. 



Representative 
section at 

Huntsville. 

70 PRELIMINARY REPORT ON COAL. 

ing section of coal, as measured at one opening, fairly represents 
this bed as found at many points in this vicinity : 

Feet. Inches. 
25 

8 

36 

2 to 4 

10 

6 to 18 

Shale, drab. 
Shale, black. 

Coal. 

Clay or shale parting. 

Coal. 

Limestone. 

FIG. 33. Section of coal bed a~ 
Huntsville. 

, 

The coal is used chiefly for locomotive purposes. It is mined 
by the pillar and room method. It contains a considerable 

Coal pyritifernns f d 'I f · 
and slacks. amount o pyrite an slacks readily on exposure. 'be roo 1s 

Coal near Chari­
ton county line . 

not very good. An overlying bed, 18 inches thick, is worked in 
places, but it does not seem to be persistent, as it is not included 
in several of the shaft records which were obtained here. 

The continuity of the lower bed appears to be broken west of 
Huntsville, but, near the west line of the county, in Chariton 
county, what is apparently the same bed is operated on Asa 
Gunn's land, in section 31, township 54 N., 16 W. Here the 
following section was obtained: 

Feet. Inches. 
15 to 20 

30 

18 to 24 

JS to 2<1 

Shale, arenaceous. 

Shale, arenaceous with plant re­
mains. 

Coal. 

Clay. 

FIG. 3<1. Section of coal \Jed at 
Asa Gnnn's drift. 

Another bed of coal is reported to have been dug into here on 
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the hill-side, about 50 ft. above the lower coal. South of this 
poi11t, on the Wabash railway, are two shafts, now abandoned, 
which probably operated the same coal bed. 

East of Huntsville, towards Moberly, there are some four 
shafts along the Wabash railway, and others north of this road, 
each about 100 feet deep, opel':lting the four foot bed. The 
character of the coal and the section here is essentially the same c~~;~bve~~;.01 

as at Huntsville. Two upper coal beds are found, the first 
generally about 20 feet above the four ft. bed and ranging from 
15 inches to 24 inches in thickness. The other bed, 14 feet 
above the last, is about 18 inches thick. The last is generally . 
good coal and is occasionally worked. Immediately adjacent ·· 
to Moberly no coal is worked, and the indications are that it 
has been erode<l here and the · resulting channel replaced by 
sandstones and shales during the Coal Measure period, as 
explained on p. 36. 

Soutlt of Moberly there are no active coal mines nearer than at 
E·J" t th M" . J7 d T ·1 b t 5 "] Coal south of 10 , on e ~ 1ssoun, .~ansas an exas rm way, a ou mi es Moberly. 

distant. Here there is a shaft of the Kansas and Texas Coal 
Company 146 feet deep. The following section was furnished 
by the superintendent: 

Feet. 
13 

Inches. 

Shale. 

48 Coal, without parting. 

6 to 12 Clay. 

Limestone. 

FIG. ~- Section of coal bed 
at Eliot. 

This coal is thought to have less ash and pyrite than that at 
other mines in the neighborhood. It is worked by the long wall 
method. Two beds of coal are found here, above the one 
worked. The first is about 17 feet above it imd is 15 inches 
thick; the second is about 20 feet a hove the last and is from 8 
inches to 15 inches thick. 

Section at Eliot 
shaft. 



72 PRELIMINARY REPOHT ON COAL. 

Higbee is about foui· miles soutlt of Eliot, at the junction of the 
Missouri, Kansas an<l Texas and the Chicago and Alton railways. 

coal at Higuec. A half mile west of this place is a shaft on the Wabas)?, road, 
176 ft. deep. Here the coal is reported to be 3} ft. thick and 
over it two beds were struck, one 18 inches thick, 33 ft. 
above the lower coal, the other 12 inches thick, 26 feet above 
the last. The coal mined has here the following section · 

Section at Higbee. 

Coal south of 
Higbee. 

I 

Section at 
McDonald shaft 

Feet. 

30 

Inches. 

Shale. 

33 to 36 Coal. 

l to 2 Clay parting . 
6 Coal. 
8 Clay. 

Limestone. 

FIG. ~tl. Seel ion of coal bed 
nt Higuee. 

The long wall method of working has recently been introduced 
here. 

801'ne two miles south of Higbee is the McDonald shaft, of the 
Interstate Mining company, on the Missouri, Kansas and Texas 
railway. This shaft is 110 ft. deep. The coal is operated by 
the long wall method. The following section was obtained here: 

Feet. 

3:} 

Inches. 

Shale. 

30 to 42 Coal. 

2 Clay parting. 
s to 10 Coal. 

8 to IO Clay. 

Limestone. 

FIG. 37. Section of coal bed 
atlllcDonald shaft. 

West and northwest of Higbee, this, and the 
beds, have been worked by drifts and shallow 
hollows and ravines, to supply local demands. 

overlying coal 
shafts, in the 
They are, at 
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present, practically abandoned and ouly 3erve to indicate I hat 
the coal area here is a wide one, ineluding many square milet:1. 1 

' At Renick, some five miles east of Eliot, on the Wabash rail-
way, are two shafts; one an old shaft, not operated at the time 00111 at Renick. 

of visit, the other a new shaft. The latter it:1 102 feet <leep to 
the bottom of the coal. The coal is apparently the same as that 
mined at Eliot. The following section was furnished by the 
superintendent here : 

Feet. 
15 

Inches. 

30 

3 

18 

Shale, grny. 

Coal. 

Clay parting. 

Coal (Liest. ) 

FIG. 3d. Section of coal bed 
at Renick. 

considered a 

Section at Renick. 

The coal contains. a goo<l deal of pyrite and is 
poor for~e coal, though excellent for steaming 
clinkers in burning, is soft and slacks readily 
Mining is done by the pillar an<l room system. 

purposes. It Coal soft and 
py!'itiferous. 

on exposure. 

9 . BOON E COUNTY. 

PBODUCTION IN 1891. . . , ... 23,577 TONS. 

Boone county is located on the margin of the Coal Measures 
and the deposits of this formation are nowhere thick within its 
· · I h f h Coal )l easures hm1ts. n t e southern half of the county outcrops o t e thin h e r e. 

Lower Carboniferous Limestones are frequent and the Coal 
Measure rocks are not represented there. 

Several coal beds are known to exist in the county, but, of 
these, only one is extensively worked. This bed resembles very 0 11 1\. o n e b ed 

much the coal ~f Renick in Randolph county and is probably ~l~~f;.ct exten ­

the same. It is worked on a moderate scale and this chiefly at 
points along the Centralia and Columbia railway. 

1 Tlleir location and the limits of the coal beds will be shown on the 
detailecl maps of this a1·ea which were constructed durini the past year and 
which will soou be placed in the engraver's hands. 



,, 

Coal at Henry 
station. 

Section af H enl'y 
station . 
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At Heni·y Station lite Columbia Goal Uo. has a shaft 112 
ft. deep to the bottom of the coal. At this shaft the following 
section was measured: 

~·eet. Inch es. 
15 Shale, gray. 

l to 2 Shale, with coal strenks. 

32 Coal. 

l tu 2 Clay parting. 

4 to 6 Coal. 

15 J;' lre clay. 

L imestone. 

FIG. 39. f:ectlon of coal be<:I 
at Henry station. 

The coal is somewhat soft, slacks readily and contains iron 
pyl'ites. The mining has been by the pillar and room method, 
but the long wall method is now introduced and is found to 

Character of coal work successfully even with the soft shale roof. The coal ignites 
and root. spontaneously quite readily and, with the pillar and room method , 

this gave much trouhle; but, with the long wall method, the gob 
is packed so closely, by the settling of the sof't roof, that the air 
is excluded and no spontaneous combustion occurs. 

At Brown Station the shaft is H:i5 ft. <leep . An 18 in. bed of 
impure coa 1, covered by 2 ft. of black fissile shale, was found 
here, about 35 ft. above the lower four ft. bed. 

At Persinge1· Station, which is some 60 ft. lower than Henry 
Station, the shaft is said to have been 69 ft. deep to the bottom 
of the coal. About 100 yards south of this shaft the entry passed 

Shaf\~~f;~~~inger from the coal into clay and was driven some 50 yards farther 
south, in this clay, along the bottom rock, without striking the 
coal again. The workings here doubtless passed into a now 
buried, pre-glacial channel, such as have been described as 
frequently occurring in the northern part of the State. OLher 
developments in this neighborhood show the existence of this 
channel at other points. 

Gooding shaft is located in sec. 24, township 49 N., 13 W. 
This shaft is about 60 ft. deep, and here the following section 
was measured: 
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Feet. 
25 

2 

Inches. 
Shale, gray. 

/l Shale, black. 

Coal, streaked with 
36 pyrite near the top. 

2 Shale parting. 
4 t•• 6 Coal. 

S to 14 Clay, drab. 

Limestone. 

F1G. 40. Section of coal bed 
at Gooding shaft. 

75 

Pyrite was noticeaulc in this coal; but, nevertheless, it is 
used in forges in preference to other coals from this neighbor-

Section at Good-
Ing shaft. 

hood. The bed is worked by the pillar and room method. Character of coal. 

Slips or faults m the coal are only occasionally found and the 
roof is a good one. Some 35 or 40 ft. above this coal bed 
another is reported to exist, about 18 in. thick which is said overlying bed. 
to be very uniform in character. Another, it is claimed, lies at 
about the same distance below the bed worked. 

At the Benfield drift this same bed is worked, in section 28, 
township 49 N., 12 W. ; the section here is approximately the Benfield drift. 
same, though the coal is a little thinner. Some 500 ft. down the 
stream from this drift the lower bed appears to crop out. 

At the Kurtz drift, in section 33, township 49 N., li W., the 
following section was rneasul'ed: 

Feet. Inches. 
Shale, black. 

36+ Coal. 

18 Clay. 

Limestone. 

FIG, 41. Section of coal bed at 
Kurtz drift. 

The absence of the clay parting ju the coal is noticeable here. 

Section :,t Kurtz 
drift. 



llliues near Ce n­
tralia. 

Section at Wiley 
s haft. 
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About a foot from the top of the coal bed, a half inch band of 
pyrite and shnle was observed. Other drifts an<l shafts were 
reported to he in this neighborhood, but they were not visited. 

In the vicinity of Centralia, near the north line of the county, 
a thin coal bed is worked in severnl places. A few of these 
localities \Vere vi~ited. 

The G. M. Wiley shaft is about 30 ft. deep, located in the 
middle of the northwestern quarter of section 34, township 52 
N., 11 W. Here the following section was obtained: 

Feet. 
3 

3 

Inches. 

26 

8 

Limestone. 

Shale, black fi ssll e. 

Coal. 

Clay," mining." 

Clay with concretions. 

FIG. 42 . Section of con) bed nt 
Wiley shaft. 

The coal is undermined here and wedged down. It is sold 
for local uses and is claimed to be a good forge coal with little 
pyrite. This same bed, which is, in all prnbability, distinct 
from the one already described as mined in the county, is 
worked in a small way, at a numbet· of points in the vicinity of 
Centralia and has been struck in several wells in that 
neighborhood. 

In tl1e nm·tltwestern portion of the county, coal is dug for local 
uses in the vicinity of Harrisburg, where it is three or more feet 

Coa(:u/;~~larri s- thick. No openings in this bet! were visited by the writer in 
Boone county; but, just across the line, in Howard county, the 
same bed was examined and measured and will be found 
described under that county . South of Sturgeon a shaft was 

I . 
c oal near star· recently sunk about 100 feet deep in which a bed of coal 3 feet 

geon. thick is reported to have been struck. From a comparison of 
the sections it is probable that the coal at Harrisburg belongs 
to the same bed as that Worked in the vicinity of Columbia. 
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10, CALLAWAY COUNTY. 

PRODUCTION IN l&.ll . . . .. . . 15,582 TONS. 

Like E cone county, Calla way county is located on the margin 
of the Coal Measures. The Lower Carboniferous rocks occupy 
a great portion of the southern part and crop out alonO' the coal Measure o area broken. 

valleys of the larget· streams well up towards the northern line. 
The Coal Measure rocks are scattered in patches and nowhere 
attain a very great thickness. 

The principal coal mining in the county is done in the 
vicinity of Fulton, where a number of shafts and drifts are coal near Fulton. 

operated for the- use of the town and for the locomotives of the 
Chicago & Alton railway. 

At A. Han·is and Uompa11y's shaft, on the railway, a mile or 
so south of town, the following section was measured: 

Feet. Inches. 

6 

9 

Sandstone. 

Shale, nrglllaclous. 

36 Coal. 

Fire clay 

}' IG. 43. Section of coal bed at 
Harris shaft. 

The coal seen here is soft and will slack readily. A 

Section at Harris 
shaft. 

'd b] f · t· d d' • d Coal soft and cons1 era e amount o pyrite was · no ice , 1ssemmate pyritiferous. 

through the coal in thin films. The coal at the other openings 
in this neighborhood is approximately of the same thickness, 
though it diminishes in some place:;; to one foot. The overlying 
sandstone is, in places, very calcareous, approaching almost a 
limestone. A limestone, over 10 ft. in thickness, occurs above 
this sand-stone, though separated from it by several fe:t of 
shale. The fire clay beneath the coal is here of very excellent exc~W:nc~~~ff1ty. 

quality and is largely used ih the manufacture of refractory 
materials. The coal is mined very close to the outcrops of the 
Lower Carboniferous Limestone, the Coal Measure rocks 



Coal near Cal -
wood. 

Coal near 
Stephen's store. 

Section in Oldham 
s haft. 

Sarne as bed 
mined in Roone 

county. 
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frequently prnjecti11g between these latter in long tongues, 
separated from each other by hills of Burlington or other Lower 
Carboniferous strata. 

About t/11·ee miles north of Calwood a bed of coal is operated 
to a very limited extent, which is probably the same as that 
found at Fulton. In section 2, township 48 N., 9 W., on Jas. 
Henderson's land, the following section was obtained from a 
miner: 

s~;cnox 2. 
Feet Inches. 

1. Arenaceous limllstone .................................. . 
2. Shale (black near bottom).............................. 3 
3. Coal........................................... ..... .. . 2 8 

This coal cannot occupy a very extensive area, inasmuch, as 
the Lower Carboniferous rocks crop out both east and northwest 
of this point. 

At Stephen's stoi·e, on Uedar c1·eek, in section 2, township 48 
N., 11 \V., is the only other locality in the county where coal 
mining is systematically pursued. At this point a number of 
shafts and drifts have been operated. The following section, 
measured at the Oldham shaft, rPpresents the general character 
of the strata here: 

Feet. Inches. 
21 Shale, dark clayey. 

36 Coal. 

8 !fire clay. 

Limestone, dark, shaly. 

FIG. H. Section of coal bed at 
Stephen's Store. 

The coal is quite hard, hut is reported to clinker rather freely 
in burnino-. The position of this bed and the association of 

i:, -

strata here suggest the probability that it is the same as that 
worked in Boone Co.', described on pp. 74 and 75. 

A number of isolated deposits or pockets of coal exi,;t in the 
southern pol'lion of this - county. The coal reaches in some n 



SYSTEMATIC DESCIUPTION OF COAL BEDS. 79 

thickness of 40 or 50 ft. They have been worked in past years. 
A description of such coal deposits is given at the end of this 
chapter. 

11. MONTGOMERY AND, 12. PIKE COUNTIES. 

PRODUCrION IN 1891 .. . .... .l3,124TONS . 

.MONTGOMERY is anothel' county situated on the margin of the 
Coal Measures; in fact, only in the extreme northwestern pol'tioncoa1on1y1nnort1t-

. western corner . are such rocks represented to an extent worthy of notice. The 
Lower Carbonifernus and underlying strata occupy the remainder 
of the county. Coal mining is prosecuted only at Wellsville and 
in the immediate vicinity. 

The shaft of the Vandalia Goal Oo., at Wellsville is 100 .ft. 
deep to the top of the coal. Here the following section was 
measured: 

~' eet. Inches. 
2 Shale, black fis s lle . 

2 

20 

i 
10 

Pyrite, ("sulphur.") 
Coal. 

Pyrite. 
Coal. 
1<'1re clay . 

~' IG . 45. Section of coal bed 
at Wellsville. 

The coal is worked by the long wall method; the roof holds 
up well at the face, but, along the entries, it flakes off readily 

Section at \\' ell s ­
ville . 

as it settles down upon the gob. The mine is an exceedino-lv d 1·v Chnracter of coal 
. n "" · and roof. 

one. Much trouble 1s caused by the prevalence of slips and 
faults which necessitate much dead work and cause a consider­
able loss of coal. Other shaft~ and a few drifts are operated 
in this neighborhood on a small scale, chiefly to supply local 
demands. Whether this coal is the same as that operakd in 
Callaway and Boone counties, we are not at present prepared 
to say. 

IN Pnrn county, Coal Measure rocks occur in the southwestern 
No coal mined in 

corner, limestones and shales of that age being frequently Pike county. 
found. No coal inter,;tratified with these rocks has, however, 
been discovered yet. 

.,, .., 
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13. AUDRAIN COUNTY. 

PRODUCTION IN 1891 ....•.. 19,li69 TONS. 

In the eastern half of Audrain county the Coal Measure rocks 
are very thin. The Lower Carboniferous Limestones occupy 

Lower Carbon- the extreme eastern portion, crop out along the larger streams 
~!r~~s thre° ~.;/ up into the area of the Coal Measures, and are further struck in 
face. drill holes and wells at shallow depths within the area of these 

overlying- rocks. In the town of Vandalia, these lower rocks 
occur at a depth of about 100 ft., according to the record 
of a drill hole put down there. 

Coal mining is prosecuted in thi.s county on a commercial scale 
at Vandalia and Farber, and, for local U',es, at several points 
south of the railway between these points. 

At Vandalia there are three shafts, viz.: Shaft No. 1, of the 
Vandalia Coal Company, the shaft of the Audrain Coal Com­
pany, which closely adjoins the last, and Shaft No. 2 of 

Threeshaftsat the Vandalia Coal Company, about one half of a mile farther 
Vandalia. 

west. These shafts vary in depth from 60 to 72 ft. The fol-
lowing is a section of coal measured in shaft No. 1, of the 
Vandalia Co.: 

Feet. 
6 

Inches. 

20 

! 
8 
2 

Shale, black, fissile with concretions 
(" nigger heads.") 

Coal. 

Pyrite. 
Coal. 
Clay, shaly, black (" mining." ) 

Fire clay. 

FIG. 46. Section of coal bed 
at Vandalia. 

A lenticular layer of dark, hard, calcareous rock, known as 
"black bat," frequently occurs immediately over the coal,attimes 
as much as one foot in thickness. The coal is worked here on the 

Character of coal · · 
and root. long wall plan. The roof is excellent where there are no slips or 

faults; but these are, unfortunately, quite abundant, so much so 
as to cause abandonment of the work in some directions; further, 
the concretions in the shale overhelld are abundant and impair 
the roof. The co'al contains more or less pyrite or "sulphur." 
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The conditions are similar to the above in all the shafts here 
operated. 

At the Audrain Goal Company's shafts the mining of the 
fire-clay underlying the coal is carried on extensively. It is AuJ:1~?n~~{1aJ0 .,1 

excavated to a depth of 11 ft. The clay is of excellent quality shaft. 

and is manufactured at the mine into :fire brick. The :fire-clay 
is mined from under the coal, the upper 20 in. bench of the 
latter being left as a roof. 

At Fa1·be1· the shaft is about 100 ft. deep and here the 
following section was measured: 

~'eet. 
2 to 3 

Inches. 

1 to 3 

20 

! 
8 

Shale, black, fissile. 

Shale, black, pyrltlferous. 

Coal. 

Pyrite. 
Coal. 

Fire clay, white. 

FIG. 47. Section of coal bed 
at F'arber. 

The coal is here also extensively faulted, as much as one half 
of the face being thus injured, according to the statement of the 

Section of bed at 
Farber. 

mine boss. The long wall method of mining is used. The Coal faulted, roof 
good. 

mine is very dry and no trouble is given by water. The roof is 
excellent and requires little propping. This mine is operated 
by horse and gin hoist and the production is comparatively small. 

South of Ladonia and Fa1·be1· a number of shallow shafts and 
drifts are operated, nlong the stream banks, to supply local 
demands. The section and the character of the coal ut these pits 
are substantially the same as have already been described for Coal south of 

this county, and the same prevalence of slips and faults, and Ladonia, 

of the concretions in the overlying shale is found. These 
conditions of the coal here make it necessary for caution to be 
used in the selection of a site for a shaft, as the faulted 
condition of the coal is less prevalent in some localities than in , 
others; it being probably universally present, but not always 
to a sufficient extent to prohibit mining. 

West of Mexico several small mines have been operated from 
time to time to satisfy local demands. Such a one is the 

6 
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Oldham shaft, locate<l some foul' miles northwest of Thompson 
Station; the coal here is sai<l to be of good quality and to be 
about 2 ft. thick. It was not exam in eel by the wrVer. Broad­
head, in manuscript notes in the Survey office, refers to coal in 

Coal near Mexico. the immediate vicinity of Mexico about 20 in. thick and 
describes its occurrence at other points, uorth and south of that 
place, about 2 ft. thick. 

Section dear Oen. 
tralia. 

About one and one-half miles east of Centralia is another 
small coal shaft, about 25 ft. deep, in which the following 
section was measured: 

Feet. Inches. 

25 to 26 

1 to 4 

Coal. 

Shale, pyritlferous. 

Olay, shaly, hard, black. 

FIG. 48. Sectlon of conl bed 
at Centralia. 

The coal is worked by pillar and room, it is very hard and has 
to be blasted. It contains, apparently, little pyrite. 

In the extreme northweste1·n pm·tion of Audrain county no 
coal mining is at present prosecuted to the writer's kuowledge. 

coal nenr Renick. but it is reasonable to expect that the coal mine at Renick in 
Randolp~ county, described on page 73, also extends under this 
area. 

14. RALLS COUNTY. 

PRODUCTION IN 1891. . . .. . . . 614 TONS. 

In Ralls county we have, in the extreme southwestern corner. 
a small patch of the Coal Measure rocks, which are in extension 

Gt>alMeasnre of the same strata found in Audrnin county, and which spread 
rocks In patches . 

over the hills as a thin veneer. The Lower Carboniferous rocks 
and lower strata occupy the central and whole northern portion 
of_ this county, and the former are well .exposed in the bluffs of 
Lick creek in the vicinity of Perry, and along Spencer creek. 
south of Madisonville. 
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At Jas. Lambetlt's, near the middle of section 27, township 54 
N., 6 W., is the eastmost occurrence of coal in this county. It 
is found here, with the accompanying shale, near the summit 
of a hill, and the aggregate thickness of the Coal Measure rocks 
cannot be more than 40 ft. The beds lie in a horizontal posi­
~ion, and, beneath these, Lower Carboniferous rocks are ex­
posed along the creek dipping to the northwest, at an angle 
of about 10 degrees. At. this point the following section of 
coal was measured: 

Feet. Inches. Shale, black. 

20 Coal. 

i Clay parting. 
JO Coal. 

; , ~'1- 1 ,;r,; Olay. 

FIG. 49. Section of coal bed 
at Lambeth's. 

in the vicinity of Perry mining is prosecuted only on a very 
small scale, a number of small coal mines being operated for 

Coal at 
Lambeth's. 

supplying the local deniands. These are located within a radius coal near Perry. 

of two miles of the town, on both sides of Lick creek. They 
invariably occur near the tops of the hills and above the creek 
bluffs, the Lower Carboniferous Limestones being prominently 
expose<l below. 

The coal, at all of these pits, is approximately 2 ft. in thick­
ness and is overlain by 5 ft., or more, of black :fissile shale. 
Above this, at a distance of perhaps 10 ft., is a bed of compact 
limestone about 20 in. thick. The following section was meas­
ured from an exposure on the bank of a small branch 'in the 
so6thwestern half of section 23, township 54 N., 7 W. 

SECTION 3. 

Black fissile shale ....................... . .............. . 
Goal ......... . ....•... . .... ........................•... 
Dark clay parting ....................................... . 
Goal,, .••..•..•. ,, .................••...........•..•...• 
Drab clay shale ....................•......... . .......... 
Black, fissile shale ............ . .........•............ ... 
Coal ...•..••..•.......•...........................•..... 
Fire-clay ...................... ,, .. , ....... , ......... , .. . 

FEET, INCHES. 

6 
1 10 

2 
4 to 5, 

8 

1 

1 



Section at 
Gnllngher's. 
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At J. A. Gallaghe1·' s, in the southeastern quarter of section 
12, township 53 N., 7 W., the following section was measured: 

Feet. 
5 

Inches. 

20 

6 to 10 

Limestone, nodular, 
concretlonary. 

Limestone, compact, hard. 

Shale, drab. 

Shale, black, fissile, 

Coal. 
Shale parting. 
,coal. 
Fire clay. 

FIG. 50. Section of coal bed 
at Gallagher pit. 

This coal contains a good deal of selenite and calcite in thin 
plates along the joints, and it slacks readily on exposure. The 

Coal same as section and the characteristics of the co.al and associated strata 
mined In Audrain • • , 

connty. md1cate that this is the same bed as the one more extensively 
worked at Vandalia and other points ,in Audrain county. 

15. MONROE, 16. SHELBY AND, 17. MARION COUNTIES. 

PRODUCTION IN 1891.,. . .... 20 TONS. 

15. MONROE COUNTY has a small coal area. Coal Measure 
rocks occupy the extreme southern portions, while north and 
east of this they occur only in sma'll patches in the hills, overlying 

Coal measure area the Lower Carboniferous strata which latter crop out in the 
very small. ' 

valleys and constitute the prevalent rocks in the county. In the 
northeastern corner is a small patch, a part of a Coal Measure 
area which extends into the southwestern cornet· of Marion, and 
into the southeas_tern corner of Shelby county. 

Coal mining is prosecuted in Monroe county only on a small 
scale to supply local demands. 

In the vicinity of Pa1·is, about ·a mile and a half west of the 
town, on the north side of the railway, is the Jackson drift. 
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The coal is opened in a ravine about 60 ft. below the top of the 
hill and, from the record of a shaft sunk in this vicinity, it is 
probably not more than 40 ft. above the Lower Carboniferous 
Limestone. The record of this same shaft shows the existence 
of boulder clay here, as much as 70 ft. thick on the hill-tops. 
In such places it occupies the place of the coal. The coal is 
about 18 in. thick. The following section was measured at the 
drift: 

Feet. Inches. 

4 

Clay. 

Limestone, hard, clinking, 

Clay and shale. 

Shale, black, not fissile 

18 Coal. 

Shale, dark, hard. 

FIG. 51. Section of coal bed at 
Jackson drift. 

The coal is somewhat pyritiferous and the bed varies in thick­
ness, often thinning to less than a foot, through a lowering of the 
roof. Another coal bed, about a foot thick, is reported by Mr. 
Jackson at a distance of about 6 ft. below the upper one; but it 
was not seen by the writer. About two miles east of Paris, on 
what is known as the Evan's Tract, a shallow shaft was sunk 
about two years ago in which coal was struck which is reliably 
reported to have been 7 ft. thick, two feet of which was a so­
called cannel coal. The shaft was filled with water when visited • 
by the writer. A specimen of the " cannel coal" found there 
proved to be a bituminow, &hale. From the circumstances of 
the location of this coal deposit as well as its character it 
probably does not belong in the regular Coal Measures, but is 
an outlying deposit of limited area. 

In tlie vicinity of Madison, some twelve miles wes~ of Paris, 
a number of coal pits are operated in a small way, principally 
south of the railway. 

Coal near Paris, 

Section at 
Jackson drift 

The "Evans u 
s·haft. 



Section at 
Butler drlf L. 

Three coal beds 
here. 

Garrett's drifts. 

Other coal pits. 

86 PRELIMINARY REPORT ON COAL. 

The G. L. Butle1· drift is about two miles south of Madison, 
on Elk Fork creek, about ten feet above the flood plane. The 
following section was measured here: 

Feet. 

8 

1 

3 

12 

Inches. 

Limestone, brownish, hard. 

Clay, yellow. 

Shale, black, fissile. 

18 Coal, with little pyr.ite. 

Clay and shale. 

10 Coal. 

Ulay. 

FIG. 62. Section of coal bed 
at Butler drift. 

Another bed about 18 in. thick, is reported by Mr. Butler about 
15 ft. below the last, in the bed of the creek. ·A comparison of 
this section with that obtained at Jackson's drift, near Paris, 
shows that the coals operated at the two points belong, in all 
probability, to the same horizon. 

John Bmnltarn' s coal pit is about a mile an<l a half south of 
Butler's, but was not visited by the writer. The coal here is 
reported to be of the same thickness. 

Gar1·ett' s coal pits are about two mileH south of Middle 
Grove. They are, at present, abandoned and no measurements 
of the coal could be made, but the section of other rocks exposed 
here leaves no doubt · as to this coal's being the same as that at 
Butler's. 

Other coal pits, including Thomas's, Todd's ag.d Hartgrove's, 
arc reported a few miles north of Madisonville, at which points 
the coal is of about the same thickness as that found south of the 
town. Such occurrences are also noted in manuscript relating 
to Mourne county by Prof. Broadhead, 011 file in the Survey 
office. 

16. IN SHELBY COUNTY, a thin seam of coal crop,;; out at 
several points in the southeastern corner. No pits are now 
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known to be ·operated, excepting a small pit a few miles north of 
Shelbina. 

Brnadhead,2 refers to a coal pit about two miles north of 
Shelbina, and to another about 5ix miles east of the same point cs~eY:t:a. 
where the coal is about 1 ft. thick. Of these the pits imme-
diately north of Shelbina were recently visited by the writer. 

At James S. Barke1·'s pit, the following section was 
measured: -

SECTIOX 4. 
FEET. INCHES. 

1. Shale, black with bituminous laye1"S .. ................... 2 Section at 
2. Rhale, sandy, micaceous, dark drab . •.................• 6 to 14 Barker's pit. 
3. Coal................... . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . 1 6 

4. Clay, white .... .. ·.... . . . . . . . . . . . . ......... . ...... , · · · 

The coal is reported to vai:..y from 6 to 26 inehes in thickness. 
It ri5es rapidl_v to the east, appareu tly. Other si;nall pits occur 
within a mile of this to the east and northeast, in which the coal is 
said to be of abDut the same thickness. About a mile northeast of 
the Barket· pit is one on Mrs. Given'~ land, in which bituminous Coal area limited 

coal, cannel coal and black shale, aggregating over five feet in here. 

thickness are reported to occur. The B:Lrker coal is at a level 
not much above the bottom of Salt river to the north, and here 
Lower Carboniferous Limestones crop out in bluffs which rise 
much above the level of the coal. They demonstrate that the 
coal area is of limited extent here. 

17. IN MARION COUNTY, no coal mines in the regular Coal 
Measures are at present known to be operated, but coal beds 

Coal near 
exist there over a small area, in the southeast corner and have M v uroe City. 

been worked during past years. Such an opening is referred to 
by Swallow ,1 about six miles northwest of Monroe City. The 
coal exposed there was about 18 in. thick. 

18. HOWARD COUNTY . 

The Coal Measure rocks cover nearly the entire area of How­
ard county, but do not attain a great thickness there, excepting 
iu the northern portion. In the south and west, along the river, 

1 Report Mo. Geological Survey 1855. P ,trt I, p. 173. 
2 MSS. Notes. 



Earlier 
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Howard Co. 
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Lowe,· Carboniferous rocks are exposed in the hills ancl bluffs 
and their-outcrops extend thence up the streams into the limits 
of the Coal Measures. 

A description of the general geology of Howard county, 
including specific reference to the coal beds and their correla­
tions, is contained in the report of the Missouri Geological 
Survey for 1873-74, prepared by G. C. Broadhead and C. J. 
Norwood. The occurrences of coal about Russell, Sebree, 
Fayette, Boonsborough, Glasgow and Roanoke are noticed and 
many sections are described which are not now accessible. 

Coal is widely distributed in the county, but is of fluctuating 
thickness. The principal developments, at the present .date, are 

I b
c,oatlhofk in the vicinity of Russell, in the northeastern corner; in fact this var a e 1c -ness 

Section at 
Bain & Co.'s slope 

is the only point from which coal is mined and shipped on a 
commercial scale. 

Bain and Company's slope is situated in the town of Russell, 
on the 'Missouri, Kansas and Texas rail way. The pillar and 
room method of mining is followed, the roof being poor. The 
following section was measured hern: 

Feet. Inches. 

30 

l& 
10 

6 to 10 

Sbnle roof. 

Coal. 

Clay. 
Coal. 

Clay. 
Rock (probably limestone.) 

FIG. 63. Section of coal bed 
at Russell. 

The same coal crops out and has been opened upon at other 
points in this vicinity but is not operated at present. 

In the immediate vicinity of Sebree no coal is at present 
mined. Near Harrisburg, Boone county, recent developments 

Coal near Sebree • . . . 
and Harrisburg. have heen made, which are referred to m the descnpt1on of 

Boone county, on n. 76. 
The John T. Gilvin drift is about two miles west of Harris­

burg, and is located in the bottom of a hollow. Here the 
following section was measured: 
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Feet. 
30+ 

Inches. 
Shale. 

-
24 Coal, 

2 Shale, grey. 

12+ Coal. 

FIG. M. Section of coal bed at 
Gilvin drift (lower bed.) 

89 

The coal is claimed to attaiq a thickness of 3} feet else­
where. Another bed of coal crops out farther up the creek, 
about forty feet above the last. The · following section was 
measured of this: 

Feet. 
3 

3 to 5 

Inches. 

20 

Limestone,'' bell rock." 

Shale, black and fissile 
In lo\ver portion. 

Coal. 

FIG 55. Section of coal bed at 
Gilvin drift (upper bed.) 

A shaft sunk on the hill top, about a mile south of the Gilvin 
drift, penetrated the lower coal at a depth of 100 ft. A com­
parison of the sections leaves little doubt but that this lower bed 
is the same as that operated at Russell. 

In the vicinity of Fayette coal is operated at several points, in 
a small way, for the purpose of supplying local demands. The 

Lower bed at Gil· 
vin drift, 

Upper bed at GH· 
vln drift. 

bed most generally worked is about 18 inches thick, but thicker Coal near Fayette. 

coal has been struck in places. 
At Pie1·ce' s coal pit, about two miles east of Fayette, the 

following section was obtained from Mr. Pie;ce : 

Feet. Inches. 
18 

32 to 38 

Limestone, coarse, gritty. 

Shale, black, fissile. 

Coal. 

FIG. 56. Section of coal bed nt 
Pie~ce shaft. 

Section at Pierce 
shaft. 



Section of Elkin's 
bed. 
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The shaft was filled with water at the time of visit and the 
coal could not be actually measured. 

The Elkin' s coal . cl rift is close to Pierce's and is situated 
about 60 ft. above the latter. The following section was 
measured here: 

Feet. Inches. 
20 Limestone, compact. 

27 Shale, black, Jlsslle. 

18 Coal. 

Shale, nrennceons. 

Fro. 57. Section of coal bed at 
Elkrn's drift. 

This bed is worked at a number of points in the neighborhood 
and the coal is preferred to that of the lower bed at Pierce's. 
It -is reported to exceed 18 inches in thickness at other points. 

West of Fayette, no coal developments are now in progress. 
Several abandoned localities, were, however, recently vi,;ited. 

:¥:{;1;~~g~1~. At the old Harkley coal pit, some 8 miles southwest of town, 
everything is filled in and no measurements could be made. At 
A. Tatum's, some eight miles west of Fayette, the same was 
the case, but the coal here is reported by Brna<lhead to be from 
24 to 33 in. thick. 

In tlte vicinity of Boonsborough, some three miles west of the 
town is the old H. L. Brown pit, now the property of B. H. 

Coal 6'o~~ru:ii~ons- Tanner. A bout two feet of coal is exposed here in the bed of a 
branch. It is said ·ti> have been dug into for a depth of 6 ft. 
and not entirely penetrated. The coal and associated shale 
have a dip here of ten degress or more N. W. and there are 
other evidences of much local disturbance. 

In the vicinity of Glasgow, co,tl is report~d by Broadhead, 
_in the bluffs, 20 in. thick, and this has been recently worked. 

At A1'1nsfrong, bet ween Glasgow and Russell, 110 coal mines 
are operated. · East of the town, however, on the head waters of 

coal near mas- the various creeks, beds crop out and arn worked at intervals. 
gow and • l h · 

Armstrong. The Briggs coal stripping 1s probab y t e most important of 
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these. It is about three miles due east of Armstrong. The 
coal here is 30 in. thick and is overlain by shale. North of 
Arm:;trong _ar~ several occurrences of coal which do not exceed 
1 ft. in thickness, however. 1 

19. CHARITON COUNTY. 
PRODUCTION IN 1891 . ... .. . . l ,170 TONS. 

Chariton county is entirely underlain by the Coal Measure 
formation, yet very few coal mines occm within its limits. 

Along the bo1·de1' line of Ranclolp!t county Asa Gunn's drift 
and a few other small pits are operated north of the Chicago & 
Alton railway which have already been noticed in the description 
of Randolph county on page 70 of this report. The two 
abandoned coal shafts of H11mmat and others on the railway, 
south of Gunn's drift, are also in Chariton county. These 
mines are presumably in the Huntsville coal bed and the 
probable extent of this bed over the eastern portion of the 
county will be displayed in a forthcoming map and report of the 
Geological Survey. 

About a mile south of Salisbury, · on P. D. Vandeventer's 
land, a coal bed has been mined for local uses in pa~t years, but 
the drift was abandoned at the date of inspection and no meas­
urements could be made. The thickness of the coal is credit­
ably reported, however, to be about 18 inches. At the same 
locality the owner of the land states that a drill hole was put 

. down and a lower bed of coal was struck at a depth of about 
60' ft. beneath the upper one. This lower coal was composed 

Coal near 
Randolph Co. 

line. 

-0f two benches, each about two feet thick, separate by about coal on Vande-
e t f h 1 · h d h · · h h venter land. two 1~e o s a e ; or, 111 ot er wor s, t e sect10n 1s t oug t to 

be similar to that at the Gunn drift, a few miles east, and 
described on page 70. A well was subsequently sunk at this 
point, but, before the coal was reached, work was stopped, and 
hence the results of the drilling were not confirmed, so far as 
the thickness of the coal i::i concerned. About 800 ft. north-
east of this, however, a shaft was sunk and the lower coal 
ancountered at a depth of 50 ft. According to the owner's 

1 This northern portion of Howard county has been mapped in detail by the 
Survey and full descriptions of the various coals will be contained in the 
forthcoming report, and their relations will there be defined. 
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statement, however, a "horseback" was encountered here, and 
the condition of the coal was not such as to permit profitable 
mrnmg. The unsatisfactory nature of these results prevents 
their being of much value in determining whether the Hunts­
ville coal really exists under this and adjacent country. General 
considerations lead one to favor this view, however . . 

In the vicinity of Brunswick are a number of small coal pits, 
some of which are now operated for supplying local demands. 
J. F. Cunningham's pits are adjacent to the Wabash railway, 
about two miles northwest of the town, the coal being about 15 
ft. above the track. The following section was obtained here, 
though the full thickness of the coal was not seen: 

l<"eet. Inches. 
l to 2 

2 to 3 

2 

6 to 8 

Limestone. 

Shales, yellow, sandy. 

Shales, black, fissile. 

22+ Coal. 

Shale, bard, gray, ferruginous. 

FIG. 68. Section of coal bed at 
Cunningham pit. 

This pit was formerly operated for locomotive use on the 
adjacent rail way. 

Other coal pits in the neighborhood with reported thicknesses 
of coal approximately the same are: John Bundy's, about a 
mile northeast of Cunningham's; Kealer's, about nine miles 
north of Brunswick, and Rucker\:, four or five miles northeast 
of the town. 

In the northem pai·t of the county, west of the Chariton river,. 
the coals operated at and in the vicinity of Lingo, Macon county, 
doubtless occupy a considerable area here; they are described 

Coal near Lingo 
andMarceline. on pp. 62 to 63 of this report. Similarly the coal operated at 

Marceline in Linn county, described on pp. 84 and 95, undoubtedly 
extends into this county and must underlie a large tenitory. 

In the n01·tlzeaste1·n portion of thti county, along Grande river, 
Coal a~~~f?rande the coals described in the following pp. 107 and 108, as occurring 

in Carroll county, in all probability extend into Chariton. 
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20. LINN COUNTY. 

PRODUCTION IN 1891. ••.••.. 28,036 TONS. 

Coal has been known to exist in Linn county for a number of 
years. Some twenty years ago 1 Broadhead described a bed 
about 20 in. thick, about four miles southwest of Laclede, and 
also 10 in. of coal croppin2: out four miles southeast of Brown- . 

~ D1strlbntlon of 
ing. 2 Norwood in the same Vol., p. 263, describes coal 18 to coal. 

20 in. thick, some 2t miles northeast of Bucklin. From these 
occurrences, together with the facts of the record of a shaft and 
drill hole at Brookfield, Broadhead defines three coal beds as 
occurring in this county. 

At Brookfield coal mining is not, at present, conducted on a 
very large scale. About two miles east of the town, on the east 
bank of Yellow creek, is Geo. Clark's shaft, about 140 ft. deep, 
in which the following section was measured: 

Feet. 
50 

Inches. 

16 to 18 

i 
8 

Shale, drab. 

Coal. 

Clay parting. 
Coal. 

Clay and shale. 

FIG. 59. Section of coal bed at 
Clark's Shaft. 

The coal is worked by the pillar and room system, the roof not 
being of first quality. The coal is not good for forge uses, it 
oontaining too much pyrite, but, it is claimed to be an excellent 

Section at Clark 
shaft. 

steam coal. Two coal beds were struck in this shaft at distances Character of coal, 

of 63 and 84 ft. above the lower coal, they being r~spectively 
14 and 5 inches thick. 

Other shafts have been sunk in close proximity to these and 
adjacent to the railway, but they were not visited by the writer, 

I 

as they are operating the same bed and the character of the coal Shafer shaft. 

is similar. This coal is also mined some three or four miles 
southeast of Brookfield, at the Shafer shaft, which is about 160 
ft. deep. 

1 Report Geological Survey, 1873 to H, p, 261. 
2 Opus cite, p. 266. 
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Al St. Oatlte1'ine, about 5 miles east of Brookfield, mining of 
Shaft at st. Oath- coal has been prosecuted in the past years, but is not now rn erlne. 

progress. The coal worked was, probably, the same as that mined 
near Brookfield and was similar in character, according to a 

minrr's stiitements. One of these St. Catherine shafts was 140 ft. 
deep. About 300 f't. east from the foot of this shaft the coal was 
cut off and the entry passed directly into quicksand, which flowed 
so rapidly into the mine as to cause its abandonment. The coal 
here had evidently been eroded, and the entry was driven into a Glacial channel 

encountered. pre-glacial channel, such as have been previously described as 
occurring in Putnam, Sullivan and other counties. 

At Bucklin, some six miles east of St. Catherine, near the 
county line, a drill hole was put clown some 350 ft., and the report 
is that a coal bed 32 inches thick was struck at a depth of 200 ft., Bncklln drill hole. ' · 

Section at Marce­
llne. 

and that above this an 18 inch bed was found. Until more 
reliable data can be obtained, these results mu~t be accepted with 
caution. 

At il1.a1'celine is, however, by fa1· the most important develop­
ment of coal in the county. It is in the extre111e southea:;tern 
corner, on the Santa Fe railway. The shaft is 185 ft. deep. 
In it the following section was measured: 

Feet. Inches. 
rn Shale, drab. 

2 to 3 

26 Coal. 

Fire clay. 

Fro. 60. Seetlon of coal bed 
at Marcellne. 

Above these beds two others were penetrnted hy the i<haft, one 
4 in. thick at a distance of about 55 ft. above the lowest, 
and the other 14 in. thick, some 6 ft. above the last.1 The 

overlying beds. roof is not a very strong one ; but the long wall plan of working 
is followed with success, and, along the entrie", a porl ion of the 
overlying shale is brushed down up to a parting· plane which 

1 According to a record kindly furnished by Mr. Jno. R. Braidwood, Supt. of 
Mines of the Kansas & Texas Coal Co. 
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makes a remarkably smooth 1md unbroken ·cover. No slips or 
faults were observed in this coal, but it appears to contain a large Coal pyrltlferous. 

amount of pyrite; this is picked out so far as is possible, but, 
nevel'theless, gives some trouble in combustion. The indications 
are that this bed is the same as that reported to have been struck 
at Bucklin and that mined at St. Catherine and Brookfield, Correlations. 

though detailed examinations will be necessary before this can 
be asserted with confluence. 

21. LIVINGSTON COUNTY. 

PRODUCTION IN 1891. ... . .. . 200 TONS . 

In Livingston county very little coal mining is prosecuted, 
and the facts in possession of the Survey are not sufficient for 
us to be able to express, at pt·esent, the possible relationship Distribution of 

between the beds that are worked here and those operated on a coal. 

more extensive scale in the adjoining counties. Coal occurs near 
the surface and has been described in the earlier reports of the 
Survey, in the vicinity of Utica, but it is only from 10 to 15 in. 
thick. 

A bed more worthy of consideration also occurs southeast of 
Bedford, close to Gran<le river, where it is about 20 in. thick,· it Coal on Grande 

river. 
is, however, operated only to supply small local demands. 

At the Cox rnines, about six miles north of Chillicothe, is 
perhaps the most noteworthy development of coal. Here there 
are a numbel' of drifts and small shafts. At oue of the latter, 
63 ft. deep, the following se~tion was measured: 

Feet. Inches. 

44 

5+ I 
Shale, gray, arglllaceous. 

18 Coal. 

4 to 6 . Fire cl11y. 

"Hurd rock. '' 

FIG. 61. Section of coal bed 
ut Cox Shaft. 

The coal is thinly laminated and breaks into slabs, but is clean 
and sharp and is much esteemed for forge purposes. Pyrite 
is not abtj.ndant, and appears irregularly in seams. According 

Section at Cox: 
shaft. 
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to the developments here this bed is found to thin out entirely 
between the overlying shale and the underlying fire-clay within a 
distance of a quarter of a mile from the shaft, and, south of this, 
excavations have failed to :find coal. 

About six miles noi·theast of Gltillicothe are coal pits in which 
the coal is reported to be as rnuch as 28 in. thick. It is, however, 
not considered of so good a quality as that at the Cox mines. 

Deep drilling has been done in this county for the purpose of 
prospecting for deeper coals and a record of such a drilling is 
given on p. 313 of the report of the Mo. Geological Survey for 
the year 1872. More recently, however, a shaft was put down 
about two miles northeast of Chillicothe to a depth of 275 ft. 
with the following results: l 

SECTION 5. 

1. At a depth of 110 ft 
2. " 136 " 
3. " 160 " 
4-. " 275 " •••••• ·. · • · • • · • • · • •. • • • 

16 to 20" coal 
8" ,, 

12" " 
33" ,, 

The bottom bed was the one for which the shaft was sunk, as 
the 33 in. thickness was first obtained from drilling, but, when 
reached by the shaft, according to the report of parties who 
were interested in this sinking, the bed proved to be of very 
variable thickness. A sandstone roof was found over the coal, 
of so undulating a character that it frequently almost cut out the 
coal entirely and, genernlly, materially diminished i.ts thickness. 
A hole was drilled 122 ft. below the bottom of the sha{t and no 
other coal bed was encountered. 

22. GRUNDY COUNTY. 

PRODUCTION JN 1891 ...•. . .. 28 ,983 . 

Mining is prosecuted only at one point in Grundy county, 
viz. at Trenton, and this at a depth of 200 ft. Coal crops out 
at the surface near the town of Alpha and also near Trenton, 
according to notes of Prof. Broadhead in the Survey office, but 
this coal is stated to be only about 9 in. thick. 

r The above is only an approximately correct record. It is prepared from 
information kindly given the Survey QY Mr. Stewart of Chillicothe. 
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At T,·enton the old shaft is 210 ft. deep and is located close 
to the Rock Island railway station. Here the following section 
was measured: 

Feet. 
36 

Inches. 

3 

8 

10 to 12 

20 

18 

12 

Shale. 
Limestone. 

Shale, llluck. 

Limestone," cap rock." 

Shale, black ftsslle. 

eoal. 

}'Ire clay. 

}'IO. 62. Secllun of coul bed 
at Trenton. 

Section at Trenton 
shaft. 

Three other coal heds are reported to have been struck in this 
shaft, two aliove I he bed operated and one below. The first is 
18 in, thick and is about 120 ft. from the surface. The second is 

1 
b d 

, Otber coa e s 
14 in. thick and is ab11ut 145 ft. from the sul'face. The third here . 

varies from 6 in. to 2 ft. and is about 15 ft. below the bed operated, 
according to t.he statement of the proprietor of the mine. The 
bed is worke·l here by the long wall method, the roof being 
excdhmt anc! requirinO' hardlv any proppinO', either alonO' the Character of roof 

n • o "' and coal. 
entries or at the face. It appears to be a hard and clear· coal 
and is reported to st and exposure well and to make few or no 
clinkers 10 burning. 

It i,; Psteemed superior to the neighboring Iowa coals for 
locomotive use. Between the black ,;hale and the coal there are 
frt>quent ly layers of the so-called " black bat" (black" mack bat."­

calca.reous shale) whicb often reach a thickness of three ft. and, 
where this occurs, roof falls are frequent. The other, 18 in. coal 
has been ex1wrimt•nted with, but is found to be soft, slacking 
readily on exposure. 

A new ,-haft is heing ,unk by the Company about a mile south 
of town. \\'hen vi8ited, it had reached only the upper 18 in .. 

7 
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coal. Some 30 feet of micaceous sandstone overlies this bed in 
both shafts. 

Sufficient data are not at present at hand for us to be able to 
slate what the exact :stratigraphic relations are between the coals 

Coal llleasnres 550 worked here and those found in adJ. oini1JO' counties. A drill hole 
feet thick here. i:-, 

Northwestern 
counties non­
producers. 

put down at the bottom of the old shaft showed that the total 
thickness of Coal Measure strata here is about 550 feet. Below 
the bed operated, only one seam of coal was encountered, this 
only 2 inches thick, and 110 feet deeper. 

THE NORTHWESTERN COUNTIES. 

Including 23. Mercer, 24. Harrison, 25. Daviess, 26. DeKalb, 
27. Gentry, 28. Worth, 29. Nodaway, 30. Atchison, 31 Holt 

and 32 Andrew. 

PRODUCTION IN 1891 . . .. .. 2,222 TONS , 

The northwestern counties of Missouri, above enumerated, 
cannot be ranked as coal producers although they are all well 
within the limits of the Coal Measures. In fact, not in one of 
them, to the writer's knowledge, is there a single coal mine 
which is constantly operated. 

Thei:e counties are all immediately underlain by the upper 
strata of the Coal Mea.sures , which are characteri;;tically barren 
of coal. The lower strata can be reached only by deep shafts and 

coal beds not per - few are inclined, with the present incentives, to incur the neces-
sls tent. sary expense of sinking them. Further, thei·e is hardly any 

room for doubt but that the coal beds, which are well developed 
in the lower strata of the Coal Measures, along the border to the 
ea,,t, do not extend under the entire area of the upper rocks; 
thus, even if a shaft or drill hole be sunk to the requisite depth, 
it is still a question as to whether a particular coal will be found. 

We are, however, of the opinion that, over many portions of 
these counties, where now no coal is operated. coal 'beds will 
ultimately be found at depths. A carefully directed series of 

careful drilling diamond drill holes over this country would yield results of great 
necessary. value and any prospective development,, should be preceded by 

such drilling. 
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21. IN MERCEtt CouNTY, no coal is, at prnsent, operated, to 
the knowledge of the writer. Prof. Broadhead, in manuscript 
notes of the Survey, refers to coal 6 inches to a foot in thick-
ness cropping out at various points, south, southeast and north of coal near 
the town of -Princeton, which was worked at a few places for Princeton. 

temporary local use at the time of his visit. 
It is possible that the coal beds of Putnam county, to the east, 

extend into this county: but it is further probable that the 
distribution of all the upper strata of the Coal Measures here is 
much restricted by the channels of the pre-glacial drainage Pr;~fs1_actal chan­
system which are so abundant under this drift covered portion 
of the State. 

22. IN HARRISON COUNTY there is as great a dearth of readily 
available coal, as in Mercer county; heds i to 4 in. thick, east of 

ft . 

Be.thany, being the only ones of which we have any notice. Anethanydrlll 
diamond drill hole was put down a mile west of Bethany, in the hole. 
bottom of the East Fork of Big creek, in 1885, to a depth of 
650'. Accordin~ to the record furnished n0 coal over nine 
inches in thickness was struck.1 Some doubt is felt, however, 
concerning the reliability of this record. 

23. DAvmss COUNTY has been credited with as little coal as 
Ha1Tison county. In the report of the Missouri Geological 
Su1·vey of 1873-74, seams a few inches in thickness, cropping 
out in the vicinity of Gallatin and Winston, are the only beds 
referred to. At Gallatin, a few years ago, a shaft was sunk to a Gallattndrlllhole. 
depth of some 700 or 800 ft. No record of this shaft could be 
ohtained; but the results are reported to have been unsatisfac-
tory, so far as the determination of the existence of workable 
coal bed was concerned. At Winston, recently, a shaft was 
sunk to a depth of 260 ft. Black shale was struck at the bottom 
but complications with the contractor arrested further develop-

Th I d H .1 . C l l JI Winston shaft. ments . e coa s operate at am1 ton, rn a< we county, 
described on pp. 105, 106 of this report, in all probability underlie 
the southern portion of Daviess county. How far north and how 
far west they extend of a workable thickness, can he determined, 
however, only by careful and systematic drilling. The results 

1 From a record sent the president of the State University and furnished the 
Survey by Prof. G. C. Broadhead. 
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of the deep drilling at Cameron, later described on page 104, 
suggest that the coals thin out materially before reaching that 
point, though the discordance between the two records and the 
obstructions attending the drilling diminish the weight of that 
evidence. 

24 .. IN DEKALB COUNTY, the only reference which we have to 
the existence of coal is of an outcrop of a bed three inches thick, 
north of Union Star. The results of the deep drilling at 
Cameron, described under Clinton county have also bearing upon 
this county. 

25. CONCERNING GENTRY COUNTY we have reference in notes 
of Prof. Broadhead;s to the existence of coal at the surface in 
the extreme southwestern corner, of a thickness varying from 4 
to 10 in. Further, a bed of coal 18 in. thick was reported in the 
northeastern ,comer but the bed ,vas not seen when the locali(,y 

nrm hole at Gen - was visited. At Gentryville, a few years ago, a .diamond drill 
tryvllle. bole was put down to a depth of 500 ft. and the record :,hows that 

a bed of coal 26 in. thick was struck, at a depth of 4 77 ft., and 
another over it, only 7 in. thick at a depth of 383 ft. 1 During the 
pa::-t year deep drilling has also been prosecuted at Stanberry. 

Drill hole at Stan- Noth in()' definite could be obtained from the company here berry. o , , 
however, but it was intimated that the results were similar to 
those reached at Gentryville. Another drill hole is in prospect 
at this place. 

26. WORTH COUNTY is apparently destitute of any coal near 
• the surface. The Survey has no records of any such being 
found there nor is it probable that such· will be found in the 

No record or coal future Concerning the existence · of the deeper coals this In Worth co. ' 
county shares the uncertainty existing in the other northwestern 
counties. 

27. NODAWAY COUNTY is somewhat exceptional among the 
others around it in that coal occurs near the surface and i'3 
operated intermittently at a number of pits for local uses. The 

Coal at Qnltman. locality of chief prominence in this connection is in the vicinity 
of Quitman, in the western portion of the county. Two pits 
were in operation here at the time of inspection. 

1 The record of this hole has been kindly furnished the Survey by Mr. E. E . 
Ennis of King City. 
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At P£erson's drift, about a mile southeast of the town of 
Quitman, the following section was measured: 

Feet. 

2 

Inches. 
18 Limestone. 

6 Olay, yellow. 

9 Shale, black. 

18 :'ihale, yellow and drab. 

12 ,';hale, black. 

13 to 14 Coal. 

~·ire clay. 

FIG. 63. Section of coal bed at 
Pierson's Drift. 

At Gasinget's shaft, 35 ft. deep, about a mile south of 
Quitman, a similar section was measure<l. Coal occurs north of 
Quitman along the Nodaway river, as far as City Bluffs post 
office. It continues approximately of the same thickness as at 
Quitman. Thin surface coal also occurs in the southwestern 
corne·r of the county, along Carhon and Whitecloud creeks . No 
operations there were heard of, however, when the county and 
this section was visited. 

At Maryville, about the year 1888, a diamond drill hole was 
sunk to a depth of one thousand feet in the s<0 arch of deep coal. 
The core of this hole was preserved at the county court house and 
was examined and sampled by the writer this year. Only one 
seam of coal is shown in the core, and this at a depth of ~06 ft. 
and only three inche1;: thick. The record of the boring is exceed­
ingly valuable as affecting the question of the existence of coal, 
within the depth reached, this far west in the State. 

28. ATCHISON C:>UNTY has no coal mines. Broadhead, in the 
report of 1872, refers to coal having been prospected for in the 
southeastern part of the county, near Langdon, and Swallow 
found 8 in. of soft coal in the northeastern corner . A,; already 
affirmed by Broadhead there is little probability that coal of work­
able thickness, within accessible dPpths, will ever be found in 
this county; and it is further probable that no coal beds of 

Section at Pierson 
drift. 

Coal at other 
points. 

Maryville drill 
bole. 

Coal near 
Langdon. 
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workable thickness exist here within the whole Coal Measure 
section. 

29. IN HoL'r COUNTY thin coal is found near the surface in the 

C l F t vicinity of Forest City, but is, according to Broad.head (Report oa near ores 
rnty. 1872) from 2 to 4 in. thick and, hence, is entirely unworkable. A 

Section at Oregon. 

Coal nenr 
Savannah. 

Surfnce coal. 

shaft and drill hole were sunk to a depth of 650 ft., near Oregon, 
over twenty years ago and the record is published in Broadhead's 
report on that county. According to this record the following 
coal seams were encountered: 

SECTION 6. 

I. At a depth of 202 feet...... . . . . . . . .. . .. . . . 18 inches of rotten coal. 
2. " • 342 " . . . . . . . . . . . . . . . . . . . . . 6 " ,, 
3. 
4. 
5. 

" 
" 

372 " 
438 " 
65l " 

.....•........... , .•• 15 
54 

" good 

" 
" 

" 
" ,, 

Concerning the lowest seam, Prof. Broadhead states that' he 
examined specimens of the drillings and concludes that it is 
chiefly bituminous shale with thin coal seams intercalated. 1 

30. ANDREW COUNTY is another non-producer of coal; a few 
thin seams in the vicinity of Savannah and along Niagara creek 
being all that we have any record of. The beds in the vicinity 
of Savannah do not exceed five inches in thickness, according to 
Broadhead, while the bed in Niagara creek is about 10 in. thick 2 

and has been occasionally worked for local uses. 

33. BUCHANAN COUNTY. 

Buchanan cannot at present be considered a coal producing 
county, hut it so closely adjoins a coal mining area that hope may 
be entertained that a bed of workable thickness may yet be struck 
within its borders. No surface coal of noteworthy value exists 
there, however. In the vicinity of Hall's station a bed crops 
out above the level of the railway, and has been worked 
at several places to a very limited extent. According to Prof. 
Broadhead's measurements, it is about nine inches in thickness. 
The record of a boring is further given by him, in the Survf'y 

1 Report Mo. Geological Survey, 1872, p. 371. 
2 Report Mo. Geological Survey, 1873-74, p. 310. 
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report of 1872, p. 354, which reached a depth of 467 feet. 
According to this the following coal beds were encountered: 

SECTION 7. 

1. At a depth of 125 feet... . . . . . . . . . . . . . . . . . . . . . . . . 24 inches of coal. 
2. " 240 " .. . . . . . . . . • . . . . . . • . . . . . . . • 18 " " 
3. " 340 " .. . .. . .. .. .. .. .. .. .. .. .. 10 " " 
4. " 370 " ........... , . . . .. .. .. . .. . • 30 " " 

He suggests, what is very probable, with reference to these 
reported beds, that. bituminous shale may be included m the 
thicknesses given. 

In the year 1884 a churn dl'ill hole was put down at St. 
Joseph, by the Turne1· Coal Company to a depth of 1,308 
feet. Black, bituminous shale was encountered in this drill 

Drill hole at St. 
Joseph. 

hole at depths of 122 ft., 184 ft., 229 ft., 338 ft.., 361 ft., Drillholeatst. 
Joseph. 

529 ft., 693 ft., 1,013 ft., and 1,083 ft. These heels varied in 
thickness from one foot to seven feet, and it is possible that 
some coal was associated with them. Thin laminre of coal were 
recognized at depth of 950 ft., and 1,083 ft. At a depth of 1,200 
ft. limestone was encountered, presumably of Lower Carboni-
ferous age, and was drilled into to a depth of 108 ft. 1 

34. CLINTON COUNTY. 

No coal mining is at present prosecuted in Clinton county and 
the probabilities are that the only coal that cap. be ohtained there 
is at great depths. No sut'face exposures of coal are known to s r 1 ur ace coa . 
the Survey an<l, though the upper beds of Section 7 repol'ted to 
have been struck in the drill hole of St. Joseph, in Buchanan 
county, might be expected to reach the surface here, they have 
not, up to the present time been locate<l. 

1 A record of this hole, made up of imperfect cotes kept by the driller, Mr. 
E. M. Riddle, of St. Joseph, was kindly furnished the Survey by Mr. R. E. 
Turner, of St. Joseph , the complete record having been mislaid. 

Other deep holes have been put down in this county, one at Hall's station 
among others. The Survey has not been able, so far, to gain possession of 
reliable r ecords of these, and until this is done judgment must be deferred as 
to whether the Leaveuworth coal bed was reached by these holes, whether it 
extends this far uorth, and, if it so extends, whether it is of workable character 
and thickness. 



Drill holes at 
Lathrop. 

Cameron drill 
holes. 
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At Lathrop, on the Hannibal & St. Joseph Ry., in the south­
eastern portion of the county two churn drill holes were put 
down nearly five years ago, to depths of over 600 ft., for the 
purpose of determining the existence or non-existence of coal. 
In both of these holes only one coal beJ was struck and this at 
depths of 544 and 590 ft. The thicknesses as determined by 
eacli of these holes was 15 in. and 28 in. respectively. 1 

Thi,; coal bed must underlie a considerable area and it can 
possibly be made use of later. Lathrop is located at a high 
point in the county and the bed can be reached in other places 
where it is considerably nearer the surface. 

At Cameron, in the extreme northeastern corner of the county, 
two diamond drill holes were put clo·wn in the autumn of 1887, 
to depths of over 600 ft. One of these was sunk from the 
bottom of a shaft 430 ft. deep and went to a total depth of 
601 ft. 2 In this the following coals were encountered, according 
to t.he sworn record : 

SECTION 8. 

At a depth of 450 ft ........••.•...... 36 inches of coal and shale. 

" 
" 
" 

544" ................. , 14 
565" .. .. ...... .. . . . . . . 6 

586 " ·············· i.·· 12 

" 
" 
" 

coal. 
coal. 
slate and coal. 

In the other drill hole, which reached a total depth of 648 ft., 
only 7 inches of coal is reported, at the bottom. The discrepan­
cies between these. re;;ults is attributed, by the parties for whom 
the work was done, to careless· drilling. The suggestion that the 
two upper coal beds of the one hole are the equivalents of those 
mined near Hamilton, in the adjourning county of Caldwell, is 
not improbable, if it is demonstrated that th.ese beds were actually 
encountered here. 

1 The driller's records of these holes were furnished the .Sur,ey by Mr. A. 
T. Staples, of Lathrop. 

• The original notes of these drill holes were kindly placed at the disposal 
of the Survey by Capt. S. H. Corn, of Cameron. 
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35. CALDWELL COUNTY. 

PRODUCTION IN 1891 ... ..... 22,661 TONS. 

Coal mining is prosecuted in Caldwell county on a commercial Jlllnlng near 

l · h · · · f H ·1 t'· lh ]" f th Hamilton. sea e 111 t e v1c1111ty o am1 ton, near ue nor me o e 
county. 

The Tom Greek shaft, of the Hamilton Coal company, is 
locatt'ld about two miles southeast of the town in a valley. The· 
shaft · here is 300 ft. deep and, in it the following section was 
measured: 

Feet. Inches. 
20 

4to 5 

6 

12 to 24 

12 
10 

1 to3 
15 

12+ 

Limestone, "ca.p rock." 

Elhale, drab. 

Shale, black. 

Shale, drab. 

Shale, black, fissile. 

Coal. 
Shale parting, black. 
Coal. 

Fire clay. 

FIG. 64. Section of coal bed at 
Hamilton Coal Co.'s Shaft. 

The roof is poor and, in the northwestern portion of the mine 
a brown bituminous sandstone replaces the shale and sometimes 

Section at Tom 
Creek shaft. 

reaches down into the conl. The black shale and the coal, Bi;~g~1:r~~os:r· 
where this sandstone occurs, contain a great amount of bitumen 
which exudes in drops. This coal bed is broken by many 
faults and sJips which seriously increase the cost of mining and 
limit the extent of the workings. 

A lower bed, 110 ft. deeper, has been shafted to here. It is 
19 in. thick and is covered by about 10 in. of black shale which Lower bed. 

is overlain by drab shale. This lower bed is not much faulted, 
but is reported to contain a good deal of pyrite. 

The Caldwell Goal Uompany's shaft is about two miles east 
of Hamilton, on the main line of the Hannibal and St. Joe Ry. 
The extreme depth of this shaft is 4 72 ft. to the bottom bed of • 



Section at Cald­
well Co. 's shaft. . 

Lower bed. 
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coal, and to the upper bed of the coal it is 365 ft. deep. Of 
this latter the following section was measured in the shaft : 

F eet. Inches. 
Limestone," cap rock,,, 

18 to 20 Shale, black, fissile. 

10 Coal. 

2 to 3 Shale, parting. 

15 Coal . 

Fire clay. 

Limestone. 

FIG. 65. Section of coal bed at Caldwell 
Coal Co.'s Shaft (upper bed.) 

This coal is undoubtedly the same as the upper bed operated 
by the Hamilton Coal Company all(] has the same general 
characteristics. 

Of the lower be<l the following section was measured: 

~'eet. 
4 

Inches. 

12 

18 tol9 

Shale, drab. 

Shale, black, fl 3s!le. 

Coal. 

Shale, hard. 

FIG. 66. Section of coal bed at Caldwell 
Coul Co.'s Shaft (lower bed.) 

The coal is harder here than in the other beds and seems to 
be free from faults. At about 50 or 60 ft. below this lower 
bed, the superintendent of the mine reports another bed of coal 
about 12 in. thick. 

Which one, or whether any of the beds of these shafts rep1·c­
comtlatton with sent the one struck in the drill holes at Lathrop or Cameron, in 

Cameron and CJ" ffi d h b h d "J , J Ll\throp coals . mton county, cannot be a rme ere; ut, as t e eta1 eu 

• 
work of the Survey progresses we hope to be able to establish 
definitely such relationships . 

At Hingston, near the center of the county, a shaft has recently 
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heen sunk about 240 ft. deep to a bed of coal which is reported 
27 in. thick. Whether this coal is the same as either of theShaftatKtnirston. 
Hamilton beds, cannot be confidently stated at present by the 
Survey. 

At Cowgill, near the south line of the county, on the Chicago, 
Milwaukee and St. Paul railway is a shaft 337 ft. deep to the 
coal. The Bethany Falls limestone was encountered in the shaft 
and was passed through at a depth of about 85 ft. Hence this Shaft at oowglll. 
coal is about 240 ft. below that rock. The shaft ,was not in 
operation when visited, but the following section was obtained 
from Mr. Gray, of Cowgill, who superintended part of the work 
here and who is familiar with the details: 

FEET. INCHES . 

Limestone cap rock.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Sha!e, bla,ck fissile...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Coal.................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 to 10 
Shale parting about . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Coal... ... ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 to 20 
Clay ............................ ·:..................... 2 

The close similarity betwee11 the section here and those of the 
upper bed at the Tom Creek shaft and the Hamilton Coal Com­
pany's shaft, leaves little doubt but that they are of the same 
bed. Further, the details of this section, comhineu with the coal is the Lex­

facts .of the position of the coal with reference to the Bethany ington bed. 

Falls limestone, point strongly to the conclusion that the coal 
is the same as that mined in Ray county to the south and in 
Lafayette county, or that it is the Lexington coal bed. 

36. CARROLL COUNTY. 

Carroll county, though underlain by Coal Measure strata over 
its entire area, is, at present, not ranked as a coal producer. 
No mines operating on a commercial scale exist here; develop- Coal develop· 

ments are confined to small pits worked to supply local demands. ments small. 
A few occurrences of coal in this county are refer1 eel to on pp. 
59 to 61 and p. 74 of the Report of the Geological Survey for 
1872, Part II. 

In the vicinity nf L£tlle Compton, in the northeastern corner 
of the county several coal pits are intermittently worked. Of 



Farr's coal pit. 

Section at Little 
Compton. 

Coal near 
Bedford. 

Coal on Grande 
river. 
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these Ralph Farr's is probably the largest. This consists of a 
stripping which covers several acres, over which 10 or 15 ft. of 
shale and clay have been removed for the purpose of reaching 
the coal. The following section was measured at this point : 

Feet. Inches. 

2 

5 

Shale, black. 

Shale, drab. 

< Clay, hard, micaceous, sandy. 

FIG. 67. Section of coal bed at 
Little Compton. 

A clrill hole has been sunk to a depth of 70 feet below the coal 
and black shale was reached at the bottom, but was not pene­
trated. Other coal pits occur above this, along Grande river up 
to Bedford in Livingston county (seep. 95) They pl'Obably 
all operate the same coal though it is reported to be generally 
thinner i.n these than at Farr's pit. 

On the west bank of the Grande river, about five miles south of 
Little Compton, some prospecting has been done for coal and, 
at an abandoned drift, the following section was measured : 

Feet. Inches. 

4 Shale, black. 

20 Coal. 

Shale, dark, hard ferruginous. 

Fro. 68. Section of coal bed on 
Grande river. 

This bed of coal, according to barometer readings ', is about 80 
feet below the level of the coal at Little Compton, and belongs 
probably to an underlying bed. Up in the hills, about a mile 

Two co111 beds. west of this prospect dritt, coal is reported to have been dug in 
past years at a point of about the same elevation as the Little 
Compton coal and is probably the same bed. 
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Near Miami station, in the southeastern corner of the 
county, coal has been worked at several places, in the hill-sides 
above the rivei.· bottom. The thickness of the bed generally Coal near Miami 

worked is about 18 inches. Another bed, 2 ft. thick, was station. 

reported by a miner, to underlie this upper one, separated from 
it by only 18 inches of shale. The opportunities for observation 
did not admit of confirming this report, however. Sandstone of 
great thickness occurs at White Rock quarry, close to this place, 
which probably represents a channel deposit, such as is White Rock 

qnarry. 
desc1·ibed on p. 06. This undoubtedly diminishes the area of the 
coal here. At the quarry, however, a coal bed about a foot 
thick is reported to have been struck, in a shaft, at a. depth of 
about 20 feet below the foot of the bluff. 

About seven miles soutlieast of Ga1·rollton, on Wakenda creek, 
1 11 1 . f h" h f . . d A Coal near nre severa sma coa pits, o w IC a ew were v1,,nte . t Carrollton. 

Hardwick's mill is a drift in which the following section is 
exposed: 

Feet. 

3 too 

4 

8 

Inches. 

~ Limestone, drab, hard. 

Shale, drab. 

18 Shale, black, hard. 

20 to 28 Coal, thickness lluctnatlng. 

Clay, sandy. 

FIG. 69. Section of coal bed at 
Hnrdwlck's m,11. 

The roof over the coal is here fairly good. 
Glick's drift is about a mile west of Hard wick's, but the coal, 

as exposed, was only 10 to 15 in. thick and the roof is very 
poor. It is .said to thicken here, however, to 18 and 20 in. in 
places. 

In tlte immediate vicinity of Oa1·rollton, west and northwest of 
town, a thin bed of coal has been worked in a very small way. 

Section at Hard· 
wick's mill. 

Coal at Varroll• 
The bed is from 15 to 18 in. thick. On the edge of town, about ton. 

70 ft. below the level of the court house yard, drill holes were 
put down to a depth of about 300 ft. and passed into some 60 
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ft. of Lower Carboniferous Limestone, showing that the total 
thickness of the Coal Measure rocks beneath the summits here is 

Drill :o1\!o~~ oar- not much over ~00 ft. Some 12 in. of slaty coal was encountered 
at a depth of about 70 ft., and, again, about 5 in. of coal at a 
depth of 240 ft_ 1 

LeYlngton coal 
bed mined. 

Section at Sater 
shaft. 

Coal near Rich­
mond. 

37. RAY COUNTY. 

PRODUCTION IN 1891 ... .. .. . 282,247 TONS, 

Ray county ranks among the large coal producing counties of 
the State, and undoubtedly contains large areas of coal lands, at 
present undeveloped. The area of chief production, to-day, is 
in the country around Richmond. The Lexington coal bed is 
mined here exclusively, it being the same as that so extensively 
operated across the river in Lafayette county. 

In the southeastern corner of the county adjacent to Carroll 
county, the coal has been and is worked in numerous drifts, in the 
hillsides, north of the Santa Fe railway, the bed being here above 
the level of the river bottorus. 

In the northeastern portion of lite county is only one opening 
of importance, namely, the Sater Shaft, located between George­
ville and Finney's Point. This shaft is 146 ft. deep to the coal 
and exposes the following section: 

}' eet. 

13 

Inches. 

Limestone. 

15 Shale, black, fissile. 

6 Coal. 
2 Shale. 

15 Coal. 

FIG. 70. Section of coal bed at 
5ater shalt. 

This is undoubtedly the Lexington coal bed. . 
Immediately about Richmond, and b~tween that place a:.id 

Lexington Junction, some seven companies and individuals mine 
coal on a large scale. Over a dozen shafts and other openings 

1 The record of this drill hole was furnished the Survey by Mr. S. M. 
Wilcoxson of Carrollton. 
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are in operation here, mostly adjacent to the St. Joseph branch 
of the Santa Fe railway. The Shafts vary in depth from 50 to 
100 ft. They all operate the same coal bed and no other over- Coal at Richmond. 

lying coal bed is encountered in the shafts. The lo~g wall 
•method of mining is generally followed, the roof being well 
adapted to this. 

At No. 10 shaft, on the west edge of town, the following 
section was measured. The slrnft is 100 ft. deep: 

Feet. Inches. 

3 to 6 
2 to 3 
4 to 6 
1 to 2 

18 

14 to 20 

Limestone. 
Shale (occasionally.) 
Coal. 
Shale or clay. 

Coal. 

Clay. 

Limestone. 

FIG. 71. Section of coal bed 
at Richmond. 

Along the entries the bottom clay is lifted and about 3 ft. of 
the roof rock is shot down in order to obtain the requisite height. 

At Swanwick, about four miles northwest of Richmond, is the 
R. J. Williams' shaft, on the St. Joseph branch of the Santa Fe 
rail way. The shaft is 95 ft . deep and operates the same bed as 
that mined at Richmond. The following section was measured 
here: 

Feet. Inches. 

7+ Limestone. 
2 

22 

10+ 

Shale, black, fissile. 

Coal, upper bench of a 
few inches occasionally. 

Clay. 

Limestone. 

Flo. 72. Section of coal bed 
at Swanwlck. 

Section at 
Richmond, 

Section at Swan­
wick shaft. 

The coal is mined by the lone: wall method. It is clean, hard Ch t t a1 , , nrac er o co • 
and brittle, with a little pyrite (sulphur), in thin films, and with 
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selenite along the joint planes. The roof is good, no timbel'ing 
being ordinarily required excepting at the face of work. 

In the vicinity of Camden, nem· the southwest~rn corner of the 
coal In southwest county .. est of Richmond, are several large mines. No. 8 shaft 

ot county. is about two miles west of the town, and is operated by the. 

Sect.ion at 
Camden. 

No surface coal. 

R :tndolph drill 
holes. 

Kansas and Texas Coal Co. (No. 30). It is 80 ft. deep. The 
following section was obtained here: 

Feet. Inches, 

6 Limestone. 

l+ 

9 
1 

20 

Shale, black, (" black slate.") 
Clay, pyrltiferoue. 

Coal, (no upper bench.) 

Clay. 

Limestone. 

lfIG. 73. Section of coal bed 
at Camden. 

The long wall method of mining is followed. 
Just west of the town are two shafts, on the edge of the river 

bottoms, belonging to the Richmond Coal company. They are 
both about 50 ft. deep. The section of the bed and of the 
associated strata is about the same here as at No. 8. The long 
wall method of mining is pursued here also. 

• 
38, CLAY COUNTY. 

PRODUCTION IN 1891 ... , •••• 8,289 TONS, 

No coal worthy of notice occurs at or near the surface in Clay 
county. Owing to its proximity to Kansas City and other points 
of large consumption, efforts have been made to discover and 
develop workable coal within this county by drilling and 
shafting. 

At Randolph, close to the Missouri river, about ten miles 
northeast of Kansas City, two diamond drill holes were put 
down to df)pths of over 800 ft. and one shaft bas been sunk to a 
depth of about 400 ft. In one of the drill holes, at this point, the 
following coals were encountered, according to the record, and, 
so far as the shaft reached, their positions and thicknesses were 
con6rmed by the sinking of the shaft subsequently. 
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SECT JO:-. 9. 
1. At a depth of 247 ft .........••........ 9 inches of coal. 
2. " 280 " .............. .... 10 " " Record at 
3. " 387 " .. .. .... ······ .. . , 21 " " (operated) Randolph . 
4. " 433 " .... ...... .. ...... 5 " " 
5. " 469 " . ..... ······ ...... 4 " " 
6. " 482 " .................. 15 " " 
7. " 512 " ·· · ······ ......... 14 " " 
8. " 543 ,, .................. 8 " " 
9. " 614 " ······ ..... ....... 10 " " 

At a depth of 700 ft. the Lower Carboniferous rocks were 
encountered and penetrated for a distance of over 100 ft. It is Lower caruon-
h I · J d d J l b d · lfcrous at 700 ft. t us cone us1ve y emonstrate t mt no coa e s exist at greater 

depths here. 1 

The shaft is located on the hill-side, some 30 ft. above the 
drill hole, and hence is 420 ft. deep to the bottom of the third 
coal from the top. The following detailed section of the bed 
was made here : 

Feet. Inches. 

19 to 2l 

6 to 18 

10 to 12 

Shales, drab, somewhat arenaceous. 

Coal. 

Clay, shaly. 

Shale, hard, calcareous. 
Limestone. 

FIG. 74. Section of coal bed 
nt Randolph shaft. 

The coal is in a horizontal position. It is hard and breaks 
with a sharp and clear fracture, but is <streaked with fine seams 

Section at Ran­
dolph shaft. 

of pyrite (sulphur) and shale, which are picked out, so far ascharacterotcoat 
'bl b f h' . I l . d . b . b . . and roof. poss1 e, e ores 1pprng. t ma ms cm er m urmng, ut 1t 1s 

claimed that it will coke. The roof is poor, falling readily and 
necessitating heavy timbering in the entries. A modification of 
the long wall method of mining bas been used. A good stea.m 
plant is provided here and the mine is fitted for large shipments. 

The drill hole above described was begun at the foot of a bluff 
of the Bethany Falls limestone. Hence the coal bed operated is 
nearly 400 feet below that rock. The hell numbered 2, imme-

1 The records of these drill holes were obtained through the courtesies of 
Mr. L. J. Talbott, of Kausas City, the president of the company. 

8 
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diately above the last, is, similarly, about 280 ft. below the 

C 
Bethany Falls limestone. This distance cori·esponds closely 

orrelatlon of 
g:3t,Jph con 1 with the interval between that rock and the Lexington coal bed 

in Lafayette and Ray counties ; further the details of the section 
here and the nature of the rocks associated with the coal bed go 
to confirm the idea that this bed, No. 2 of the section, is the Lex­
ington coal bed. Just what position hed No. 3 occupies in the 
Lafayette county section cannot be definitely stated at present; 
in fact it is doubtful whether this bed is represented at all that 
far east. 

39. PLATTE COUNTY. 

Platte county, like Clay county, is destitute of any important 
surface exposures of coal, nor is it probable that such will ever 
be found. In the report of the Geological Survey for 1872 
reference is made to thin coal seams about 9 in. thick, in the 

No Important sur. north western corner of the county, and the writer has reports of 
face cont. ::mch having been dug about four miles north of Weston. Sim­

ilarly, in the same volume, coal some ten inches in thickness, is 
referred to as having been mined near Platte river ferry, about 
a mile and a half southeast of Farley; more recent reports refer 
to coal pits some three miles east of Farley, from which coa 1 
was hauled' to Leavenworth in past years. Another occurrence 
of coal near the surface is reported about nine miles southeast 
of Platte City. 

At L eavenwoi·th, Kansas, immediately across the river from 
Platte county, an extensive coal industry has sprung up, 
during recent years. Inasmuch as the coal operated here 

L~;.f~'tp{mecoal undoubtedly extends under a large part of Platte county' the 
county. results of the developments deset·ve conside·ration under this 

heading. From the northern limits of the city to about six miles 
south of it, there are four separate shafts, situated along the 
river banks, each a little over 700 ft. deep and controlled by dif­
ferent companies. The southmost of these is the State mine 
which is 713 ft. deep to the coal. About two and a half miles 
west of the last is another shaft 804 ft. deep. At the State mine 
the following coals were encountered in sinking the shaft: 1 

1 From the published record printed in pamphlet form. 
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SECTION 10. 
At a depth of 511 feet .......... ..... . ......... .. .... , l inches of coal. 

" 512 ,, ............................ .. 2 " " 
" 575 " ............. . · ............... . 8 " " 

" 
" 

606 ,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 ,, " 
" 670 ,, ................................ 10 '' 

" 713 " .................. (bed operated) 21 '' " 

Record of Leaven · 
worth shaft. 

At the Riverside mine, another bed of coal 16 to 18 inches 
thick, is reported to occur about 22 ft. below the last one given 
above. At the Leavenworth Coal Co,'s shaft, in the northwest­
ern corner of the town, several coal beds were struck (at still 

d h 1 h I. . d d ']l' Th f ll , d Lower coal beds. greater ept s, )Y s a trng an n mg. e o owmg recor 
of the work here was kindly furnished the Survey by Mi·. John 
E. Carr, the superintendent of the mine: 

SECTION lOa. 
1. At a depth of 566 feet, in shaft ... · ... 8 inches of coal. 
2. " 597 " " ...... 12 " 

,, 
3. " 617 " " . ..... 6 " " 
4. " 639 

,, 
" . ..... 6 " " 

5. " 662 " " ...... 14 " " 
6. " 676 " " ······ 6 " " 
7. " 707 " " • , •••• 24 ,, 

" (operated.) 
8. " 888 " 

,, ...... 5 " " 
9. " 916 " " . . . . . . rn " " (three seam•.) 

10. " 992 " ..... 10 " 
11. " 999 " " , • , , ,,26 " " 
12. " 1029 " in drill hole .. 28 " " (impure.) . 
13. " 1086 " " " .. 12 " " (fossiliferous.) 
14. " 1096 " " " .. 5 " " 
15. " 1127 " " " .. 6 " " 

Total depth of hole is 1171 feet, and drilling stopped in sandstone. 

In the Rive1·side mine the following section of the coal bed 
operated was measured : 

Feet. 

31 

Inches. 

22 

2 to s 

Shulc, grey. 

Shale, black. 

Coal. 

Clay. 

Limestone, concretlonary. 

~·w. 75. Section of coal bed 
at Leovcnworth. • 

Section at River­
side shaft. 
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This mine, like the others in this neighborhood, is equipped 
with a complete steam plant and is operated on a la1·ge scale. 

Method of mining. The coal is worked on the long wall plan, the roof being such as 
to admit of this. The bed is undercut nbout 22 inches and the 
superincumhent weight then split, it from the face. In the 
entl'iei, the shale is brushed down for a height of about four feet 
above the coal, thus proviQing an ample roadway at moderate 
cost. The shale in these entries does not seem to flake off to an 
embarrassing extent when exposed to the action of the air. 
Between the coal and the shale there are frequently interposed 
lenticular layers of a hard, black, calcareous shale ( '' black bat'') 

Character of coal 
and roof. 

No, surface coal. 

Lexington coal 
here. 

Randolph coal 
here. 

which causes some trouble in the process of mining. Tbe'3e 
layers are as much as three feet thick, and taper to feather edges 
from the cente1· and outward,-; they frequently cause falls of the 
roof and necessitate careful timbering. The limestone beneath 
the coal, has a very undulating and warped surface, so much so 
that no clay remains, at points, between the limestone and the 
coal, while closely adjoining this there may be as much as 8 inches 
of ciay. The coal is ordinarily about 22 inches thick, but it has 
been known to reach a thickness of three ft. over limited areas. 

40. JACKSON COUNTY. 

No coal mining is a.t present prosecuted in Jackson county 
and there is no probability that a thick, workable bed will ever 
be opened there near the surface. In the western portion of the 
county a thin layer, varying from one to five inchesjn thickness, 
is reported to crop out in the hills, but it is of no economic 
value. 

In the easte1·n portion of the county, the Lexington coal bed, 
wl1ich is mined in Ray and Lafayette counties, must underlie the 
county at moderate depths, but no developments are known 
which demonstrate whether it is here in a workable condition or 
not. 

In the vicinity of Kansas City, in the northwestern portion of 
the county, the coal beds encountered in the shaft and <lrill holes 
at R!.tndolp'h, Clay county, ( see p.113 ), may be expected at closely 
c1rresponding depths. Indeed, coal beds have been struck in 
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almost all of the numerous deep drill holes which have been put 
down in and about Kansas City. · Reliable records of many of 
these are yet to be obtained by the Survey and, until this is done, Kans~s0pj;! drill 

it would be prematurc to attempt a correlation of the different 
strata epcountered in each. None of the results reached up to 
this year have, apparently warranted an attempt at mining. 

During last spring, however, a urill hole was put down south 
of Kansas City, to a depth of about 600 feet, by the Kansas 
City Clay and Coal company. Several beds of coal and fire 
clay were encountered, but detailed and reliable information 
concerning these ,could not be obtained by the Survey. The Recent shafting 

1 d fE . h · h • d f' th on lllue river. resu ts appeare su cient, owever, Ill t e mm s o ose 
prospecting, to justify further developments and a shaft has 
now been sunk on Blue river, about half a mile below the 
mouth of Brush creek, to a depth of 400 ft. 01· more, to a coal 
bed about 18 in. thick. The following section was measured 
here: 

FEET. INCHES. 

1. Limestone .... . ......... : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
:! • Shale, gray.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 
3. Shale, black...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 3 to 4 
4. Coal................................................... 18 to 20 
5. Clay................................................... 2 

41. LAFAYETTE COUNTY. 

PRODUCTION IN 1891 . .... . . 352,603 '.l' ONS . 

Lafayette county is one of the principal coal producers of the 
State. Along the river and the Missouri Pacific rail wny, mining 
· d · · 11 · h · · · · fL • n:r l}" Im1JOrtantcoa IS prosecute prmc1pa y 111 t e vwm1ties o exmgton, n e mg- producer. 

ton, Waterloo and Napoleon, while, in the interior, the openings 
are along the Chicago and Alton railway, in the vicinities of 
Corder, Higginsville and Mayview. 

Severn! different coal beds are known to occur in this county. 
Of these, what is known as the Lexington bed is, at present, of 
greatest industrial importance. In the southeastern portion of 
the county, however, in the vicinities of Concordia and Aullville, Three coat beds 

an underlying coal bed, known as the Mulky bed, is worked and operated. 

is there of chief importance. Recently, what is presumably 
another lowee lying coal bed, has been opened at Waverly. 
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Again, at other localities, deep drill holes have been put down in 
which thick coal beds are reported to have been struck; but the 
results from such deep drillings at different places are conflicting, 
and it will take a closer study than this article purports to be the 
result of, a more careful sifting of facts, before the r13ported 
results of such drillings can be reliably judged of. 1 

THE LEXINGTON COAL BED occurs under nearly the whole 
western portion of the county, west of the longitude of Aullville. 

Dlf!~~~:~~ 0f0111. E11st of Aullville it rises higher above water level and is found 
only near the hill-tops in comparatively limited patches. 
Hypsometrically it is in such a position that its outcrop is almost 
always above the adjacent water level. It lies in a gently 
undulating sheet, with a slight norLhwesterly dip, which crops 
out along a sinuous line 011 each side of the main drainage 
channels. 

Section nt Dor l' r. 

At thP. Dover Coal Company's d1·ift, in the river bluff north 
of Dover, the following section was measured: 

F eet. Inches. 
Limestone. 

Top slate. 
Top coal. 
Clay baud. 
Bottom coal. 

Dark clay," mining.t' 

lt ire clay. 

Limestone. 

FIG. 76. Section of con! bed 
at Dover. 

The drift is in the hill-side, about 75 feet, above the level of 
the railway. The long wall method of mining is pu,rsue<l here 

Ohnrncter or coal successfully, though the roof is somewhat irregular. The coal 
and roof. . f l d d d . I d t . ·t b h . 1 au te an squeeze 111 p aces an con ams pyn e, ot rn 

nodules and in films along the joint planes. Along the entries 
the bottom clay is taken up to obtain the requisite height. 

1 In the detailed maps and accompanying reports on Lafayette county, soon 
to be published, a ll the information obtainable concerning these various coal 
beds will be included. 
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At Gorde1·, in the western edge of the town, is the shaft of the 
Corder Coal Co. It is 90 ft. deep and is located immediately 
adjacent to the Chicago and Alton railway. 

Here the following section was measured: 

Feet. Inches. 

3 

l&i 

16 

Limestone. 

Shale, black, fissile, with concretions. 

Top coal. 

' Clay band. 
Bottom coal. 

Fire clay. 

Limestone. 

FIG. 77. Section of coal bed 
at Corder. 

Sectlou at Corder. 

Ttrn mine is equipped with a steam plant and is operated on a 
large scale. The long wall method of mining is pursued, the 
roof being very good. The coal contains a good deal of pyrite 

, • . • Character of coal 
and cakes and chokers rn burmng. " Rolls" of the roof and and roof. 

floor obstrnct the mining in places. To obtain traveling way 
along the entries the bottom clay is sometimes taken up and the 
root is generally brushed down. 

In and abfJut Higginsville there are ten or more dr-ifts and 
shafts operating the Lexington coal bed. Of these, the shaft of coal near 

the Excelsior Goal and Coke company is one of the most Higginsville. 

important. It is located on the line of the Chicago & Alton 
railway on the west edge of the town. It is 70 ft. deep and is 
equipped with a steam plant. The following section was 
measured here : 

Feet. Inches. 

23 

Limestone. 

Shale, black, fissile, with concretions. 

Top coal. 
Smut and pyrite. 
Coal. 
Clay band. 
Coal. 
Fire clay. 
Limestone. 

FIG. 78. Section of coal bed 
at Higginsville. 

Section of bed. 
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The roof is good and the long \Vall method of mmmg is 
Character of coal. successfully followed. The coal is pyritiferous but is comparjl,­

tively clean otherwise. It cakes und clinkers in burning. The 
coal was experimented with here for coking and, though a fair 

Coking experl- product was obtained, suitable for domestic use, it was too weak 
ment. and bad too much sulphur to be of value in the furnace. No 

rolls or squeezes in the coal were noticed. Owing to the thin­
ness of the underlying clay, the roof has to be shot down to 
make passage way in the entries. 

Section at May­
view. 

About a mile east of J.11ayview, on the Chicago and Alton 
railway, is the. St,,asburg ,•lwft. Thi~ is 90 ft. deep and here 
the following section was measured: 

Feet. 

s+ 

Inches. 

Limestone. 

19 Shale, black, fissile. 

IL Coal. 
' P.urtin , 
4 Coal. 
3 Olay, h_!lrd, dark. 

Olay, soft, drab. 

Limestone. 

PIG. 79. Section of coal bed at 
Mayview. 

The coal is mined by the long wall method, the roof being 
Character of coal. good. It is pyritiferous, but not noticeably crushed or faulted 

at the face. 
At Lexington and in the adjacent country are a dozen or more 

different coal mines. Of tbe;,e the Riverton drift No. 1, is 
Coal atLexlngton. important and representative. It is locuted about a mile east of 

the town, on the Missouri Pacific railway. The drift enters the 
river bluff at about 15 or 20 ft. above the rail way. The 
following section was me:lsured here: 
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Feet. Inches. 

6 to 8 

3 

6! 
3 to 4 
2 to 4 

14 to 20 
i 
i 

Limestone. 
Shllle, black, ftsslle. 
Coal. 
Clay, sbaly, black. 

Coal. 
Clay. 
Coal. 

Clay, pyrit!fcrous. 

Limes ton e. 

];'JG, 80. Sectio n of coal bed 
at Lexington. 

The long wall method of mi11ing is pur,rned here, the roof 

Section at Lexing­
ton. 

being good. Rolls of the roof and bottom are frequently Ohar:;~e~o°dr.coa1 

encountered which cause some loss in mining. The coal is 
pyritiferous and has clay seams which impafr the product. In 
the entries the bottom clay is taken up, the roof being left 
intact. 

In the immediate vicinity of W ellington are some four coal 
mines and, between this place and Lexington, and west of it to 
Napoleon are several othel's O[)eratinO' the same coal bed by coal near Well -' < o lngton. • 

shafts or drifts in the river bluffs. 
The ·wellington Coal Company's shaft is in the town of 

Wellington. The shaft here i:; 40 ft. deep and in it the follow­
ing sect ion was measured: 

Feet. Inches 

Hi 

' ;tot 
8 
t 
3 

15 to 2H 

Limestone. 

Shale, black and ftssile . 
Coal. 
Shale parting. 
Coal. 
Clay, shaly, black. 
Coal . 
Clay, pyritlferous. 
Limestone. 

l!'IG. 81. Section of coal bed 
at Wellin1?:ton. 

The roof is good and the long wall method of mining is used. 
The coal is somew hut pyritiferous and the partings are 
objectionable. 

Section at Well­
ington . 

# 



The Mulky coal 
bed. 

Coal at Kresse 
slope. 

Section at l{resse 
slope. 
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THE MuLKY COAL BED is developed exclusively east of 
Aullville. West of this, drill hole records or other results of 
deep explorations are too scarce, and the country has not, as 
yet, been sufficiently studied for one to attempt to define the 
distribution of this coal, or even to assert its existence or 
absence over this area. The thickness of the Mulky bed, where 
opened upon, is seen to he very nearly the same as that of the 
Lexington. bed. At three different openings, a few miles west of 
Concordia, the thicknesses measured were respectively; nineteen 
inches, twenty-two inches, and twenty inches. At the Elling 
shaft, nearly four miles west of Concordia, the thickness is 
reported to be beLween twenty-two and twenty-four inches. 

The Hresse slope is about four miles southwest of Concordia 
and is one and a hnlf miles south of the railway. The coal is of 
good quality and has a large sale for local uses. Pyrite occurs · 
here in thin films, along the joint planes. The pillar and room 
method of mining is followed though the roof is probably quite 
good enough to admit of the use of the long wall method. No 
squeezes or faults of the coal were observed. The following 
section was measured here : 

Feet. 
2 

6 

Inch es. 

ii 
Limestone. 

Clay, yellow. 

G Shale, dark. 

21 to 22 Coal. 

Clay. 

FIG. 8~. Section of coal bed 
at Kresse slope. 

At Wavedy, in the extreme norlheastern corner of the county, 
a shaft was sunk last spring, adjacent to the Missouri Pacific 

coal at Waverly. railway, on the river bank, at a depth of 72 ft. A coal bed 
about three feet thick was struck. In a shaft of the Waverly 
Coal and Mining Company sunk since this discovery, for the 
purpose of developing the bed, the following section was recently 
measured: 
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Feet. 
10 

Inches. 
Shale. 

18 Shale, black, tough. 

32 Coal. 

1, to 2 Shale. 
i to 8 CoaL 

Shale, sandy. 

FIG. 83. Section of coai bed 
at Waverly. 

The character of the roof seemed good so far as could be judged 
from the limited exposure near the bottom of the shaft. The 
coal is somewhat pyritiferous, but not more so than at many 

Section at 
Waverly. 

mines i,n the county which are worked with profit. The estab- Character of coal. 

lishrnent of the existence of this coal bed added a new fact to 
our knowledge of the geology of Lafayette county. As a result 
t-wo shafts have been sunk in this neighborhood in preparation 
for regular · shipments. These will be further referred to in the 
report on the Higginsville sheet and the probable distribution of 
this bed will be there discussed. 

The coal area of this county is not continuous. This is due to 
two causes. One is a cause at present in action aud, though 
extending back far into geologic time, is yet posterior to the 
deposition of all the Carboniferous rocks in the county; namely, Effect of erosion . 

the process of erosion along the lines of fl.ow of the now existing 
streams. But, in addition to what may thus be called the ero-
sion area of these streams, a sinuous strip of country destitute of 
coal, can be traced on the map from the south line of the county, 
nearTabo post-office, northwards, through Higginsville and Page 
City to the river. In this strip, which in the vicinity of Higgins- Sandstone 

ville, is between one and two miles broad, no Lexington coal bed deposits. 

is found. Ou the contrary, deep drill holes have been put down 
hundreds of feet into the ground here and have struck nothing 
but sandstone and shales. It has all the appearances of being the 
site of an ancient river channel, eroded during s-ome period of 
elevation and afterwards filled by depoEiits of sand and finer 
material, during a subsequent period of •.mbmergence. Studies 
prosecuted in Johnson county, in the extension of this line, go 
to confirm this interpretation. 
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42. SALINE COUNTY. 

PRODUCTION IN 1891. .... . .. 7,981 TONS. 

The Coal Measure rocks underlie nearly one half of Saline 
county. From Lafayette county on the west quite a wide belt 
of these rocks occupies the country on each side of the Chicago 
and Alton railway a nd extends eastwards nearly to Marshall. 

Distribution or Between Marshall and the river, to the east, a narrow strip runs 
Con! l\Ieasurcs. h d h h h SJ d . h . . . f S 

Meek's report. 

Section at Slater. 

nor I !ln sout t rnug at er, an , m t e v10m1ty o weet 
Springs, in the southwestern corner of the county several patches 
of Coal Measure rocks occupy the hill-tops. Between.these areas 
are the Lower Carboniferous limestones, which are abundantly 
exposed in the valleys and along the bluffs of the streams. 

In the report of the Geological Survey, containing the results 
'of work betweep the years 1855 ancl 1871, Saline county is well 
described by Mr. F. B. Meek, on pp. 157 to 188. He there 
refers to coal about Slater 18 to 20 inehes thiek, at Miami 18 
inches, and about Blackburn 12 to 20 inches thiek. He describes 
some of the openings of that date in detail and gives several 
valuable sections. 

At present coal mining is prosecuted only on a small scale in 
Saline county, to supply local demands. The principal develop­
ments in the past few years in the regular Coal Measures were in 
the vicinity of Slater and Sweet Springs. Coal was mined at 
other points from outlying deposits or pockets, but these will be 
referred to later. 

In the vicinity of Slatei- several coal pits have been operated 
during past years, for local purposes. At the Copeland d1·ift 
some two miles southeast of town the following section was 
measured: 

Feet. 
)1 

Inches. 

JS to 20 

Shale, clayey, drab, replaced 
by sandstone in p:aces. 

Coal. 

Fi re clay. 

FIG. 84. Section of coal bed 
near Slater. 

The shale makes a poor roof. The sandstone is better in this 
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respect. The latter is brown, friable and micaceous, and is as 
much as 20 ft. thick. It is frequently present over the coal in Root at Slater. 
this neighborhood, often forming the roof of the bed in such cases. 
Though false bedded, in evidence of rapid flow, it is never 
known to cut out the coal. 

At tlie Thompson drift, a mile south, a similar section 1s 
exposed, and pyrite in lenticular layers was observed here in 
the coal. 

The Hagnet· and Auei- pits arc east of the Thompson pit, 
about a mile distant. The coal at both is about 18 in. thick and 
is overlain immediately by the friable sandstone, which is in Coa~f;f;r'.'car 
places quite shaly. In Slater, a drill hole was put down a few 
years ago and this same bed is reported to have been struck at a 
depth of about 120 ft., but it was thought to be thin and 
pyritiferous. 

In the vicinity of Sweet Springs several coal mines have been 
operated during past years on a small scale to supply local coal near sweet 
demands. These are mostly southwest of the town, within a Springs. 
distance of two miles. 

The Marmaduke shaft is located about half a mile southeast 
of Sweet Springs proper, on the hill-top, south of Blackwater 
creek, about 75 ft. above the creek bottoms. The shaft is 54 
ft. deep. The following section was given by Mr. Henry 
Marmaduke: 

SECTION 11. 
E'RET. 

1. Soil and clay....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
2. Sandstone, white and reddish friable and micaceous... 4 
3. Clay, shaly, bluish, clinking ........................ 18 

4. Limestone, earthy, clinking "bell rock".... . . . . . . . . . . 8 
5. Shale, black fissile .................................... 17 
6. Shale, black, bituminous with thin layers of coal. .... . 
7. Coal ......................... . ...................... . 
8. Clay and black shale. 

IXCHES. 

6 
6 

29 

Record of Marron­
. duke shaft. 

The coal contains a good deal of pyrite and slacks readily; 
spontaneous combustion of the "gob" gives much trouble, 

· 11 'f l 1 ll h d ~ . .' . . ]l d , h Character of coal. especrn y 1 t rn ong wa met o · of rmnmg 1s to owe . . 1' e 
shaft supplies the Sweet Springs hotel with coal and furnishes a 
limited amount to the town. 
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South of Marshall, anu generally throughout the southeastern 
Coal pockets tn portion of the county, are numerous isolated pockets of bitumi-

Sallne county. 
nous and cannel coal. Some have been worked for many years 
for local uses. One of these is described at the end of this 
chapter. 

In the vicinity of G1·and Pass, in the northwestern corner of 
the county, a drill hole was put down this year, about a mile 
west of the town, on the hillside, adjoining the Missouri Pacific 
railway, and abont 25 ft. above it and the Missouri rivet· bottoms. 

Drilling at Grnnd Tbe object was to uetermine the presence or absence of the coal 
Pass. bed mined at ,v averly, in Lafayette county. At a depth of 38 

ft. a seam of coal 6 in. thick was passed through, and at a depth 
of 50 ft. a seam 17 in. thick was reached. At the time of 
inspection the hole had reached a depth of 151 ft. and no other 
coal bed had been encountered. We are inclined to the opinion 
that the Waverly coal is represented by the bed penetrated at a 
depth of 50 ft., and thus that the bottom of the hole is well 
below the horizon of that bed. 

Coal Measures 
only in west. 

43. PETTIS C O UNTY . 

Pettis county, like Saline county, occupies a position on the 
extreme margin of the Coal Measures, and, only in the westmost 
portion, do strata of this formation occur. Here they lie in 
patches and prongs over the hill-tops, outliers of the great Coal 
Measure area to the west. 

During past years coal has been taken out at a number of 
points in the northwestern corner of the county and along the 
Missouri Pacific railway, in the vicinity of Lamonte and Dresden. 

M. tL t The coal described as occurrin
0
0- near Sweet SDrinirs, in Saline 1nee a amon e .. u 

and Dresden. county, extends into Pettis. In the report of the Geological 
Survey of i872, Part II, on pp. 162-165, descriptions are given of 
the occurrences of coal at several points in the vicinity of Lamonte. 
Of these, tbe Newport and We:stlake mines seem to have been 
most important. The shafts here were about 35 ft . deep and 
the coal, which is repo1·ted to have been of good quality, was 
from 27 to 30 inches thick. 

These mines, were, however, all comparntively small affail's, 
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the product of all being largely for local uses and the shipments 
never reaching anything comparable with that of the larger coal 
mines now operated in the State. During the past year no coal No coal mining. 

mining has been in progress in this county of sufficient 
magnitude to have been brought to our attention. 

44. COOPER COUNTY. 

PRODUCTION IN 1891 . ... , ... 2,200 TONS. 

In Cooper county the area of Coal Measure strata is very 
limited, being confined to a patch of a few square miles immedi­
ately about Boonville. In the report of the Geological Survey 
for 1855 is a special chapter, by Prof. Swallow, on Cooper county, 
accompanied by a smitll map. In this a number of coal openings 
are described, including several in local deposits of abnormal 
thickness. Prof. Swallow recognizes six regular coal beds swallow's report. 

within the section of regular Coal Measures, one of which is 6 
ft. thick. The acce;,sible exposures at the time of his examina-
tion were not abundant nor good and he must thus have been led 
into assigning to the regular Coal Measures a bed of coal which 
belongs to one of the local or pocket deposits. Developments 
,:ince his time have failed to demonstrate the existence of any 
continuous coal bed as much as 6 ft. thick. 

East and south of Boonville, within a radius of a few miles, 
are the only coal mines in the regular Coal Measures which are 
now operated. These include the Hutchinson shaft, 2 miles east, 
and the Tucke1·, Hazell and Smith drifts about half a mile south M1f;in~1fi~. 
of town. The coal in all of these is about of the same thickness, 
varying from 14 to 20 in. and being generally about 15 in. thick. 
It contains a good deal of pyrite and cannot be considered a first 
class coal. It undoubtedly underlies the whole Coal Men sure 
area here, which includes perhaps a dozen square miles. At 
Hutchinson's shaft the following section was measured: 



Section n.t 
Hntchmson shaft. 
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Feet. 

I . 

a 

10 

Inches. 
6 Lim estone , compact. 

Shale, clayey, biaflk. 

6 Limestone, white, compact. 

Shale, black, fissile. 

12 to 20 Coal, pyritiferous. 

Olay. 

Fro. 85. Section of coal bed 
at Boonville. 

Coal pockets are of ve1-y frequent occurrence in this county 
:Lnd they have supplied a large amount of coal for local uses. 
During the past year such isolated deposits have been operated 

Coal pockets in B p ·J G ' d b f ·1 f cooper county. near unceton, near I ot rove an a out our mt es west o 
Boonville, in the river bluffs. Coal from the last point is shipped 
over the railway to Kansas City and other places. This deposit 
is described at the end of the chapter. 

45. JOHNSON COUNTY. 

PRODUCT!ON IN 189 1. .. . .. .. 10,530 TONS. 

,Johnson county, though underlain entirely by Coal Measure 
rocks, is, at present, one of the small coal producing counties 
of the State. Along the eastern border, the Lower Car-

Miu~~ir~'. past boniferous rocks are not far beneath the surface. In past 
years coal was mined in this county on a large scale in the 
vicinity of Montserrat, but these mines have now been aban­
doned for over eight years. In the report of the State Geo­
logical Survey for 1872, Part II, reference is made to the 
coal in the vicinity of Dunksburg, Knohnoster, Montser­
rat, Warrensburg and Holden and, in some instances, descrip­
tions of the mines and sections of the beds are given .1 

1 During the past year detailed mapping has been prosecuted in 
the county by the Survey and the results, together with an accompanying 
report will soon be prepared for publication. In the meantime the following 
notes will give a general idea of the distribution and character of the coals. 
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In the n01·theastem c01·ne1· of the county, in the vicinity of 
Dunksburg are a number of small coal mines operated for 
supplying local demands. They are mostly drifts, located not coal n~:tunks­

far from the hill-tops, well above the valleys. The Serang's, 
Park's and Shank's pits· are such. 

I 

At 8erang's pit the following section was measured: 

Feet. 
i+ 

Inc.hes. 

12 

8 

30 

Shale, black, fissile, with bard, 
calcareous band. 

Shale, drnb. 

Shale a nd coal. 

Coal. 

Clay passlug in to sandstone down· 
wards. 

FIG. 86. SecLlon of coal bed 
at Serang's pit. 

At other pits in this vicinity the coal is of about the same 
thickness and the section is similar. The coal is considered to 

Section at 
Serang's pit. 

be of superior quality to that mined at Montserrat; to be . 
Prospectrng here . 

hard and not slack readily on exposure. Drilling and other 
exploration has been prosecuted in this county, but few of the 
results have been obtained thus far, by the Survey. 

In the vicinity of Knobnoster coal is mined both east and west 
-0f the town. About two miles east, on the old Knaus place, are coal near Knob-

several <ll'ifts and a shaft. In these the coal is about 30 in. noster. 

thick. 
Above the coal is about four feet of shale, of which the lower 

portion is black and fissile. Above the shale is limestone. 
The Boyd shaft, about two miles south and west of the town, 

is, however, the most important in this neighbol'hood. It is 
-connected with the railway by a switch and tramway, and coal 
is shipped from here in car· load lots. The shaft is about seventy The Boyd shaft . 

feet deep and the coal is hoisted by a steam plant. The pillar 
and room method of mining is followed here, the roof and coal 
not being such as to permit the adoption of the long wall method. 
·The coal is somewhat pyritiferous. Towards the east it is 



Section at Boyd 
shaft. 

Coal at Mont ­
serrat. 

Section Shaft 
No. l. 

130 

reported 
measured 
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to grow 
here: 

F eet. 
12 

more shaly. The following 

Inches. 
Shale, black. 

1 to 2 Shale , soft. 

45 Con!. 

Rock, no clay. 

FIG. 87. Section of coal bed 
at Boyd shaft . 

section was. 

.At Montsm·rat, five or more shafts have been sunk during 
past years which were connected with the railway and from which 
a large amount of coal was taken. Shaft No. 1 was one of the­
deepest of these, it being located near the rail way, near Mont­
serrat depot. In sinking this shaft the following coal beds were 
encountered, according to the statement of the superintendent,. 
Mr. J. A. Gallaher. 

SECTION 12. 

1. At a depth of 20' ........ .. .................... . . 12 in~hes of coal. 
2. " 65' ....... .. ...... . ................. 15 
3. " 78' . ....... . .......... . ......... , , . 8 
4. 
5. 
6. 

" 
" 
" 

94' ... . .. , . .. . .........•........... , 12 
109' ...................... . ......... 4 
125'.. . ............. . .. . ...... , 48 to 60 

" 
" 
" 
" 
" 

" 
" 
" 
" 
" 

A drill hole was put down 85 ft. below this last bed, but no 
deeper coal was encountered. 

The lowest of these beds is the one generally operated here, 
and it is locally known as No . 9. The topmost is known as No. 
4, and is exposed in the railway cut east of the depot. The 
other beds have intermediate numbers. The lowest bed is over­
lain by black shale similar to that at Boyd's shaft. The pillar 
and room method of mining was pursued here as it is at Boyd's. 

Character 01 coal. Clay occurs under the coal. The coal is reported to contain a 
large amount of pyrite, which impaired its value, causing it to 
slack readily and to ignite spontaneously. The lower 3 ft. of 
the bed included the best coal and, in places in the mine, the. 
upper portion was thrown out. These arc among the considera-
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tions which caused the abandonment of these mines, but, besides 
these of the quality and extent of the bed, conditions of the coal cad~s:!i!t n~:n· 
trade are reported to have contributed towards bringing about mines. 
this result. 

About a mile west of Montserrat is the May shaft, now 
abandoned. This operated the same bed as that worked at 
Montserrat. The shaft was about 60 ft. deep. 

About five miles south of Montse1'mt, are several small country 
mines from which coal is dug and hauled to Warrensburg and 
other points. The bed varies from 20 to 30 in. in thiclrnesscoalsouthot 

d · · .1 d · l Tl · l d Montserrat. an 1s cons1uere a supenor coa . 1ese mmes are wor rn 
quite constantly and, though the haul to Warrensburg is a long 
one, this is offset by the ready sale which the coal commands. 

About fom· miles north of Mo11tse1·rat, near the wagon bridge 
over Clear Fork creek, are several pits and outcrops of coal. 
At one of the latter the following section was measured: 

Feet. Inches . 
12 

2 

Shale, black, fissile. 
Shaly clay, black. 

Coal. 

FIG. 88. Section of coal bed at 
Clear Fork creek. 

This coal is presumably the same as that worked at 
Montserrat and called No. 9. 

In the immediate vicinity of Wan·eiisburg are several coal 
mines operated in a small way for local sale. The bed at these 

Section on Clear 
Fork creek. 

mines is about 20 inches in thickness. They are mostly small coal about war­

d rifts, only intermittently worked. At Miley' s d1·ift, which is rensburg. 

located in a hollow, about a mile northeast of town, the 
following section was obtained: 

.l<'eet. Inches. 

l to 2 

1

.:~~,~ Shale, drab, clayey. 

Clay. 
Limestone. 

FIG. 89. Section of coal bed at 
Warrensburg. 

Section at Mlley's 
drift. 



132 PREL[MlNARY REPORT ON COAL, 

Other pits in this neighborhood are Henry's, Evan's and 
Wood's and in these the coal is of about the same thickness. 
Some ten miles northeast of Warre1isburg, north of Blackwater Coal pits near 

Warrensburg. creek, are Gilger's and others coal pits, in which a bed of coal 
20 to 30 inches thick is worked. 

In the neighbol'lwocl of Holden, in the western part of the 
county, are also a number of small coal pits in which the coal is 
genera ly about a foot thick. An occurrence is described by 

CoalnearHolden,Broadhead, on page 191 of the report of 1872, where the coal is 
ns much as 16 inches thick and, at other points, miners report 
the bed to be fully 18 inches. 

Not a coal 
producer. 

Section at Pleas, 
ant Hill. 

Away from the line of the railway, both in the southern and 
in the northern portions of the county, are other outcrops of 
coal which have been inspected. They are, however, not of 
sufficient prominence to merit description here, but this is best 
reserved for the detailed report on this area. In the south­
eastern corner of the county the coals later to be described as 

I ' 
mined in the vicinities of Winds'or and Calhoun, in Henry 
county, undoubtedly extend into Johnson county. 

I 

46. CASS COUNTY, 

Cass county is not a coal producing county, though it is 
entirely underlain by Coal Measure strata. In the northeastern 
corner of the' county these are nearly 700 ft. thick. A drill 
hole put down at Pleasant Hill to a depth of over 600 ft. 
passed at least 50 ft. into Lowe,· Carboniferous Limestone. In 
this hole the following coal beds were encountered: 

SECTION 13. 

I. At a depth _of 193 ft, •...•..•.•• 18 inches of dark shale with coal. 
2. 211 " . . . . . . . . . . . . 12 " shale and coal. 
3. " 323 " ............ 12 '' coal. 
4. " 360" ............ 18 good coal. 

At Harrisonville a drill hole was put down to a depth of 505 
ft. in search of gas, and here only one seam of coal mixed with 

0 *~r~f;;n~1me. slate was struck at a depth of 292 ft., the whole aggregating 
nbout 18 inches in thickness. It is not probable, however, that 
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careful attention was given to the character of the strata passed 
through in this drilling, inasmuch as this was aside from the 
main object. 

Occurrences of coal at the surface in the county are rare and 
are hardly worthy of notice. In the neighborhood of Pleasant 
Hill a seam two or three inches thick occurs and has been Surface coal. 

encountered in shallow wells. About Strasburg, near the forks 
of Big crnek, Broadhead, in the report of 1872, reports a coal 
bed about one foot thick, in the bed of the creek. South of this 
near Gun City, another occurrence of coal of about the same 
thickness is mentioned. 

The prnximity of worlrnble coals in Henry and Bates counties, 
lends color to the hope that some thicker bed may yet be 
discovered in the southern and southeastern portions of this 
county. Nothin,g more definite concerning such prospects can, r~~~rl11~!~ in 

howeve1·, now be said by the Survey. After the detailed work southeast. 

in the southeast ii extended into this area more authoritative 
predictions can be made. 

47. HENRY COUNTY. 

PRODUCTION IN 1891 .. ... . lH,139 TONS. 

Henry county may be classed as one of the large coal pro­
ducing counties of the State. It contains over twenty coal 
mines, many of which are constantly in operation. The larger 
portion of the county is underlain by Co:11 Measure strata; but, 
along the eastern border and in the southeastern corner, the L~!:s~~!~area. 

Lower Carboniferous rocks reach the · surface. Still farther 
east, the Lower 8ilnrian rocks are exposed in the bluffs of Grand 
river and the 0.:;age. The coal beds of the county are thus 
characteristically margin:d beds and, it is probably due to this 
faet that they are, at least in some instances, of limited distri-
bution and have been formed, apparently, in estuary-like basins. 
Several coal beds are recognized in continuous sections but l>stuary deposits. 

mining operations are chiefly restricted to two coal beds, 
according to the common interpretation of the stratigraphy of 
thi,; county. These are what was called the" Hydraulic Lime-
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stone " 1 bed and the "Jordan" bed. The indications are 
":t~~~a.~~~r~~: that the implied correlation of exposures is in the main correct, 

dan beds. but, whether it is so in all cases, and just what the position of 
the one bed is with relation to the other cannot be stated by the 
Survey at present, nor will an attempt be made here to define 

Detailed 
mapping. 

the areas of the two beds. Detailed mapping is now in 
progres,s in this county, and, on the sheets resulting from this 
work, and in the accompanying reports such detail will be 
included. 

In the report of the Geological Survey of the year 1872, Part 
II, pp. 15 to 30, Prof. Broadhead describes a number of occur­
rences of coal in Henry county. Both north and south of 

Broadhead report, Windsor in the extreme northeastern corner outCl'OJJS of coal 2 
1872 . ' ' 

Section at Jordan 
mine. 

an<l 3 ft. thick are referred to within two or three miles of the 
town. About two and a half miles east of Calhoun, at Henry 
Neff's, coal ranging from 2 to 3 ft. in thickness is reported. 

The occurrence of coal at Munn's mine, about four miles 
southeast of Calhoun is described; the coal is there about 28 
inches thick, and is considered to belong to the Jordan bed. 
Jordan's mine is on Grand river, about four miles south of 
Clinton. As this is the type locality, the following section of 
the bed as given by Broadhead, is presented for purposes of 
reference: 

F eet. 
15 

2 

Inches. 

2i 

Shale , blue and drab, flaggy. 

Coal. 
Shale parting. 

Coal. 

Clay, blue, laminated. 

Fire clay, blue. 

Clay, arennceou9. 

FIG. 90. Section ol coal bed at 
Jordan's mine. 

1 In place of this name, it being somewhat cumbersome and, further, as it 
implies characteristics of occurrence which may not be constant, we propose 
here as a substitute the geographic name of "Tebo," from the developments 
of this bed on Tebo creek. 
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In the vicinit11 of Calhoun, in the northeastern portion of the 
county, several mines are now operated. 

Ge01·ge' spit, or stripping is about a mile north of the town 
and furnishes coal for local uses. From the limited examination 
which was made we feel unable to decide just where this coal George's pit. 

belong.;; in the section of the Uoal Measure strata here, but we 
are inclined to think that it is not the " Hydraulic Limestone " 
or " Tebo " coal, later to be described. The following section 
was measured at George's pit: 

Feet. Inches. 

'"" iii Coal. 

Sh ale and clay. 

Shale, black, fi&sile. 

36 Coal. 

FIG. 91. Section of coal bed 
nt George's pit. 

Pa1·k' s drift is situated in a ravine, about two miles west of 
Calhoun. Here the following section was measured: 

Feet. Inches. 

2 to 3 

12 to 18 

3 to 12 

30 

i to l 
6 to 6 

6+ 

Limestone, drab, hard, compact. 

Shale, dark, fissile. 

Shale, calcareous, black, hard. 

Coal. 

Clay, pyrltlferous. 
Coal. 
Clay, dark, hard, shaly. 
Clay, ("mining.") 

F10. 92. Section of coal bed at 
l'nrk's drift. 

Section. 

Section at Parlr. 
drift. 
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The coal is clean, with a sharp cuboidal fracture. It is 
reported to be highly esteemed in local use. No excessive amount 
of pyrite was noticed. 

The Gedney shaft is about two miles rnuthwest of CalhouQ, 
on the Missouri, Kansas & Texas Ry. The shaft is about 55 
ft. deep. An 18 inch bed of coal was passed through at a 

The Gedney shaft. depth of about 30 ft. At the bottom is the Tebo coal bed, of . 

Section. 

which the following section was measured: 

Feet. Inches. 

15 to 24 

22 to 2r, 

i to 1; 
4 too 
1 to 6 

Shale, black, fissile, sometimes cal -
careous and hard in part. 

Coal. 

Shale. 
Coal, shaly. 
Clay, shaly, nark. 
Fire clay. 

FJG. 93. Section of coal bed at 
Gedney Sh1tft. 

This coal bed , as exposed here, and also at the Tebo compirny's 
shaft, at the Co-operative Coal company's shaft and elsewhere 

Character of coal. contains numerous thin, lenticular layers of shale which have to 
be picked out before the . coal can be considered of good mer­
chantable quality. 

The Tebo mine. 

Pigg drift. 

The mine is provided with a steam plant and shipments of coal 
are made regularly to Sedalia and Kansas City. The long wall 
method of mining is followed. 

The Tebo Goal and Mining Company's sltaft is situated about 
a mile southwest of the Gedney shaft, on the line of the railway. 
1t is about 40 feet deep. The section of the shaft is similar to 
that at the Gedney shaft. The shaft is equipped with a steam 
plant and is, a regular producer. 

The Pigg d1·ijt is about a mile and a half west of the Tebo 
company's shaft, and is about half a mile north of the railway, 
to which the coal is hauled on a tramway fot· shipment. 

It is located on the bank of Little Tebo creek, about ten feet 
above the creek bed. The Tebo coal is operated here. The 
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roof is excellent an:l the long wall method of mining is followed. 
Occasional " slips" and squeezes occur in the coal bed, both 
here and at other points where it is min~d, which depreciate its Oh t f 1 arac er o coa 
value; there are fewer shale layers in the coal here, however, and roor. 

than at other points in the neighborhood, which is a circum-
stance in its favor. '.fhe following section was measured here: 

Feet. Inches. 

12 to 18 

18 

20 

30 

6 

Limestone, (Cap rock. ) 

Shale, arenarieous and pyritlferous. 

Shale, black, fi ssil e, often partly 
calcareous and hard. 

Coal, with 1 to 2 Inch pyrites band 
near middle. 

Clay, dark. hard. 

nre clay, white, (" mining.") 

FIG. 94. Section of coal bed at 
Pigg drift. 

Section at Pigg 
drift. 

Near Lewis station a shaft of the Cooperative Coal company, 
has b een sunk to a depth of 67 ft., to the Tebo coal. The shaft 
is about a quarter of a mile south of the r':tilway and is connected 
with it by a switch. Three coal beds are reported to have been 
struck in sinking. The first was at a depth of about 20 ft. and 

16 · th· k h d d h f b 60 f 1 Section a t Lewis was rn. 1c ; t e seco n was at a ept o a out t. anc. was station. 

18 in. thick; the third was the T ebo coal at the bottom of the shaft, 
and is here 30 in. thick. A detailed section of this shaft is given 
on p. 62 of B11lletin No. 5 of this Survey, but we are inclined 
to doubt its accuracy, in all particulars, as originally furnished. 

South of Lewis station, running in a northwesterly and 
southeasterly direction, is what appears to be a narrow coal 
basin, in which what is distinctively known as the "Lewis" or 
"Mammoth" coal bed is mined. The width of this coal basin, "Mamb~~~" coal 

or trnugh, does not . exceed a few hundrnd feet, while, in the 
direciion of its length, it has been operated for a distance of 
several miles. In the center of the trough the coal bed attains 
a thickness of 4-} ft., while towards the sides it tapers to a 
feather edge and dips towards the center, in evidence that the 
present limits are the original limits and a1·e not the result of 
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erosion. This coal basin is underlain by a micaceous, ferruginous 
sandstone floor. sandstone which crops out beyond the limits of· the coal basin. 

,A number of shafts and strippings have been openeJ in this coal; 
but, owing to the narrow limits of the basin, operations are not 
continued long at any one place. 

Section at Evans 
stripping. 

Coal north of 
Clinton. 

Section at Hart• 
well. 

At the Evans sll"ipping the following section was measured: 

Feet. Inches. 
3 to 4 Shnlc, black, fissile. 

48 Coal. 

l<'IG. 95. Section of coal bed at 
Evans stripping. 

The coal is considered to be high in pyrite , but this is in such 
a condition as to be readily separated from the coal. 

North and west of Clinton are several openings in the Te.ho 
coal bed. Broadhead refers to such about four miles north and 
west of town, on Britts's and Munson's land, in which the coal 
varies from 25 to 30 inches in thickness . Grant's and Sallee's 
pits are also in this immediate neighborhood, and the coal is here 
reported to reach 33 inches. 

At Hartwell, about twelve miles northwest of Clinton, on the 
Kansas City, Ft. Scott and Memphis Ry., is the Blevens shaft, 
operating the Tebo coal. The shaft is about 35 ft. deep. The 
following section of the coal was meas ured here: 

Feet. Inches. 

3 

14 

32 to 34 

Limestone, (Cap rock.) 

Shale, black, fissile, with hard cal­
careous layers at times. 

Coal. 

Shale, clay, black. 
Fire clnv. 

FIG._96. Section of coal bed 
at Hartwell . 
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Another bed a few inches thick was struck in sinking the 
shaft, about 10 or twelve feet above the lower one . 

.Nem· Garland, about 6 miles N. E. of Hartwell, on the 
Kansas City, Osceola and Southern Ry., is the Foster Coalcoalnear 
stripping, which is also in the Tebo coal. It is reported to be Garland. 
nearly three feet thick here. 

West of this, north of Grand river, between the lines of the 
two railways, are a few small coal pits, operating an overlying 
bed, 'in a small way, for country uses. A description of these 
will be deferred until the detailed report on this area is published. 

South of Clinton, between it and Grand river are a num berof 
small coal mines which are worked to supply the town with fuel. 
Immediately south of the river is a large mine which is connected 
with the railway, and still farther south, in the vicinity of Deep-
water, are several shafts and stripping,, from which large ccJ11\~ft~~ of 
quantities of coal are shipped. In fact, Deepwater is by far the 
largest coal mining center in the county. All of these mines 
operate the same bed of coal, which is known as the Jordan bed. 

The Ilinney slope is about two miles southeast of Clinton. 
It is a small mine, from which the coal is hauled to town 
for domestic uses. The Jordan coal is operated here. The 
following section was measured: 

Feet. 

10 

Inches 

6 

3 
! to I! 

!O 

3.to 6 
I.to 2 

i.B Coal. 

Shale, nrglllaceous, lower portion 
dark and fine grained. 

Coal. 
Shale parting. 
Coal, 
Shale, black. 
<"lay. 
Shale, argillnceous. 

JfIG. 97. Section of coal bed at 
Kinney slope. 

Section at Kinney 
slope. 

The shale overlyin<Y the coal here contains numerous plant 
1 c Pinnt rema us 

remains and a large number of fine specimens have been obtained abundant. 
here, by Dr. J. H. Britts of Clinton, who has distributed them 
to many prnminent paleontologists in the country. 

Tlte Pitcher shaft is about a mile and a half southwest of the 
.Kinney slope and is about three miles from Clinton. The same 
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bed is operated here. The shaft is about 32 ft. deep, but, in the 
hollows closely adjoining, the coal crops out at the surface and 
i,, obtained by stripping. The section here is as follows: 

Feet. Inches. 

25 Shales, bard, bluish, sandy. 

Sandstone, soft. 
Shale. 

Section at Pitcher 
abaft. 

6 
s 
2 

11 
Coal. 
Shale, black. 

ShaH 11L North 
station. 

Oharactcr of coal 
and roof. 

Noble shaft. 

24 Coal. 

Shale. 

FIG. 98, Section of coal bed 11t 
· Pitcher shaft. 

The coHl is of excellent appearance, and is in part very black, 
lustrous and highly bituminous, with a semi-conchoidal fractme. 

Several other openings, py shafts and strippings, have been 
made in the coal in this immediate neighborhood and the 
thickness and character of the coal is essentially the same in all. 
Plant remains are also abundant and large collections have been 
made from the strip pits here. 

Wood and Nortlt shaft No. 3 is located near North station, 
less than a mile south of Grand river. It is connected with the 
Kansas City, Ft. Scott and Memphis Ry. by a switch about half 
a mile long. The new shaft is 59 ft. deep to the bottom of the 
coal. According to the record preserved by the superintendent, 
a three inch bed of coal wa,; struck at a depth of twenty feet. 
At the bottom is the Jordan coal, 26 t!> 28 inches thick. The 
interval between this and the overlying bed consists entirely of 
shale, chiefly arenaceous; of this the lower two feet, immediately 
above the coal, is argillaceous with thin laminre of coal. A 
foot of soft clay directly underlies the coal. In the adjoining 
old shaft Loth the pillar and room and the long wall methods of 
mining have been used, but, with the latter method, the influx 
of water through the fractured roof caused its abandonment. 

Tlte Noble shaft is about two miles west of North station. 
The shaft is 65 feet. It is operated by a horse and gin. The 
Jordan bed occurs here also, and is over three feet thick. 
Shales overlie the coal as they do in the Wood and North shaft, 

.. 
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and the section is in all respects similar, with the exception that 
the thin overlying coal is not more than 30 ft. above the lower 
one. The coal contains pyrite in thin, lenticular layers. It is 
hauled to Clinton in wagons for steam and domestic uses. 

Blair Diamond No. 2 shaft is one of the important mines in 
the vicinity of Deepwater. It is located about a mile southwest coal at Deep­

of town. The shaft is about 70 feet deep. The following water. 

section was measmed here: 

Feet. l'>ches. 

17+ 

o to 7+ 

8 
2 to 3 

26 

1 to 2 

Shale, blue, hard. 

Clay, with shale in lenticular layers. 

Coal. 
Shale parting. 

Coal. 

Shnle. 

Clay. 

FIG. 99. Section of coal bed at Deepwater, 
Blair shaft. 

The coal is considered to belong to the Jordan bed and the 

Section at Blair 
shaft. 

same bed is worked at all the openings in this vicinity. The Jordan bed. 

roof in the mine is poor and the pillar and room method of 
mining is followed. Water seems to give much trouble, also, the 
entries being very wet. The inferior character of the roof, over 
much of the territory here, is a serious embarrassment to mining Character of coal 

t . . f t 't k th 1 d t· and roof. opera 10ns ; m ac I ma es e coa un er some areas prac 1-

cally unava1lable, inasmuch as the cost of keeping up the roof 
is too great for the coal to be mined with profit. 

The Keith and I'e1·1·y s!tajt No. 1 is another important mine 
in this neighborhood. It is about a mile north of the Blair 
shaft and, like it, is connected by a switch with the main railway 
line. It is 60 fL deep. The following section was measured 
here: 



Section at Keith 
and Perry 6haft 
No. 1. 
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Feet. Inches. 

20 Sbale, arenaceous, hard (roof ) fissile 

Shale, dark drub. 

6 to 8 Sandstone (occaslonally.) 

2 to 20 Coal. 
2 to 4 Shale, pyrltiferous, with coal. 

24 Con!. 

6 to s Shale, with coal. 

12+ Clay shale. 

FIG. 100. Section of coal bed at Deepwater, 
Keith & Perry shaft No. I. 

The roof at this point is excellent and the long wall method of 
mining is followed. Water gives little or no trouble. The coal 

CharacterofcoaI does not appear to be of sur)erior quality, however. About 
and roof. 

Stripping 
extensive. 

40 ft. above this coal bed another thin seam was encountered 
while sinking the shaft. 

Besides these shafts there are, re bout Deepwater, a number of 
Rtrippings from which a large amount of coal is taken. As 
much as 20 ft. of overlying clay and shale is removed from over 
the coal in such operations. 

The inferior roof, already alluded to, accounts in part for thi:5 ; 
for, as the coal canuot be obtained in places by underground 
work, stripping is carried to the greatest practicable depth. The 
Boydc:;on, Stephens and Dunlap str ippings are all within a mile or 
two of Deepwater. The thickness of the coal is generally about 
3 ft., but it sometimes reaches 4 ft., and elsewhere contracts to 
1 ft. A peculiar feature of this surface coal is the manner in 
which it undulates, frequently dipping as much as 10° and causing 

coal undulating. the coal, al closely adjacent points, to be at noticeably different 
elevations. In such cases it is generally thicker in the depressions 
and is sometimes contracted to 1 ft., on the summits of the rolls. 

This woulcl indicate that the coal was originally deposited upon 
an undulating floor. 

This coal is worked eastwards to Brownington, on the Kansas 
City, Osceola and Southern railway . 

Coat soutbeast of Southeast o-F Deepwate1· south of Otter creek strippinCY is Deepwater. • '.J , • · o 

carried on extensively, and the coal is hauled thence in wagons. 



,, 
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The bed here is of about the same thickness as at Deepwater, and 
the conditions of mining are similar. 

Over the southwestern cor11e1· of the county, south of Gran<l 
river and west of the Kansas City, Ft. Scott & Memphis railway, 
coal mining has been prosecuted in a desultory way for local sale. 
No mines were in operation here at the time of inspection. The 
bed worked is thought to be the Tebo, the same as that 
described at Lewis and Hartwell.1 

48. BATES COUNTY. 

PRODUCTION IN 1891. .. . .. • . 726,273 TONS. 

Bates county is the largest coal producer in the State. It is 
entirely underlain by Coal Measures. According to the mine in-
spector's report, there are over 30 mines in operation, producing 

Coal In South· 
west. 

all the way from 500 to 50,000 tons per annum. The principal 
developments are in the vicinity of Rich Hill, Sprague, Hume G!i'o~a~f ~~!!~~­
and Foster, in the southwestern portion of the county, and also 
about Amoret, north of the Marais des Cygnes river, near the 
Kansas line. Coal occurs, however, in other portionil of the 
county and has been worked at a large number of points to 
supply local demands. In the Report of the State Geological 
Survey for the years 1873-74, pages 162 to I75, Prof. Broadhead Geological Report 

. I d . t· f th - f I . h t of 1873-74. gives a genera escr1p 10n o e occurrences o coa 111 t e coun y, 
together with a small map, showing the location of the individual 
outcrops and coal pits. 2 · 

In the southeastern portion of the county, as described in the 
Report of 1873-74, coal crops out at several points. North of 
P . '11 b h -1 , 1 18 . 20 . h" l A Coal in the apmv1 e, a out t ree m1 es, IR coa m. to m. t 1c L southwest. 
few miles south of Hudso11, on Panther creek, are outcrops and 

1 The mappiug of the coal beds over this area is now in progress by the 
Survey and when finished , we shall be able to publish more detailed results 
concerning the character and distribution of the coals in this vicinity. 

2 Little in the way of general description will be attempted here, in addition 
to what is contained in that report, concerning the occurrences of coal away 
from the localities where developments have been actively prosecuted during 
the pas~ few years. The limited time available for the preliminary inspection, 
upon which the present report is based, allows a statement of only the general 
facts . The detail can only be expressed as a result of such detailed work as is 
now being prosecuted in Henry county adjoining Bates county to the east. 

.. 



Coal near 
Johnstown . 

144 PRELIMINARY REPORT ON COAL. 

openings on coal two to three feet thick. Just east of Lone Oak 
is coal about a foot thick. These occurrences are thought by 
Broadhead to represent two or three different beds, one over the 
other. 

Fa1·tlzer north, on South Deepwater creek, a few miles south 
of Johnstown, coal over a foot thick is found. North of Johns­
town, on North Deepwater creek, coal also occurs of about the 
same thickness. Recent drilling about 7 miles west of Johnstown 
demonstrated the presence of two beds of coal. One of these 
was 4} ft. thick, at a depth of 42 ft.; the other was 2} ft. thick, 
at a depth of 82 ft. There is probability, however, that at 1east 
a portion of what was considered coal was black shale, -as the 
drilling was with a churn drill and all of the material was finely 
pulverized. The report meritii further investigation. Still 
farther north, near Mayesbury, on Cove creek, coal about 14 

Near Mayesbury. inches thick 0rops out, and is also exposeJ along the creeks west 
of this, as far as the railway. 

In tlte vicinity of Butler, there have been a few coal pits 
working thin beds. One about four miles northwest of the 

coal near Butler. town operated a bed 30 inches thick. Some ten years ago a 
churn drill hole was put down about half a mile south of the 
town and in it, according to the record, seven coal beds were 
struck as follows: 

Record of Butl er 
Drlll hole. 

SECTION 14. 

1. At a depth of 109 ft............ . . . . . . • . . . . . . . . 8 
2. 
3. 
_4. 

5. 
6. 
7. 

" 
" 
" 
" 

" 

128 " . ... . . . . . . . . . . . . . . . . . . . . . . . 6 
185 " ..•........................ 24 
213 ".................... . . . . . . 8 
226 " . . . . . . . . . . . . . . . . . . . . . . . . . • 2 
240 "· · · · · ·................ . . . . 5 
296 •1 ••••••••••••••••••••••••••• 4 

inches 

" 
" 
" 
" 
" 
" 

of coal. 

" 
" 
II 

" 
" 
" 

This record necessarily removes the feeling of confidence that 
thick coal will be found in this immediate vicinity; but, 

Significance of 
record. considering the character of drill used, and also the variable 

nature of the coal beds of the region, it should by no means be 
taken as conclusively settling the question . 

.About Adrian, in the northern part of the county, coal beds 
coal near Adrian. Jess than a foot thick crop out at several points. About a mile 

and a half northeast of the town, Broadhead gives a section of 

,, 
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a shaft about 30 ft. deep in which 4 ft. of coal was struck. 
There is some doubt, however, concerning the thickness of this 
coal. 

About six miles a little north of west of Adrian, a drill hole 
was IJUL down about nine years ao-o to the depth of over 350 Coal northwest of 

. b Adrian. 
ft., in which the following beds were strnck, according to the 
certified record. 

SECTION 15. 

1. At a depth of 98 ft ........................... . 8 inches of coal. 
2. " 112 " . . • . • • . . . . . . . • . • . •...•.•• 
3. " 155 " . . . . . . . . . . . . . . . . . . . ...... . 
4. 

5. 
6. 
7. 

" 

" 

233 '' 
256" 
321 " 
346" 

2 
10 
2 
8 

27 

~ 

" " 
" " ,, 

" 
" " 
" " 
" "~ " 

About Rich Hill, within a radius of five miles of the town, 
are more important mines than are in operation in the whole 
remaining area of the county. These mines are ·all strip pits or 
shafts and all operate, presumably, the same bed of coal. A 
description of a few will convey a good general ide:i of the 
character of the coal bed in al I. 

Tlte .Martin stripping is on the southern edge of town and the 
coal is only from 5 to 10 feet beneath the burface. Here the 
following ,-ection was measured: 

l' cet. Inches. 

5 to 10 

4+ 

l to I! 

15 to 18 

24 

20 

Po I 
15 

Ii --
iSc 

Soil nnd clay. 

Coal. 

Clay, shnly. 

Shale, bituminous, often 
hard and calcareous. 

Coal. 

Pyrites . 

Coal. 

Pyrites. 

Coal. 

Shale, black, hard. 

FIG. 101. Section of coal bed 
at lttch Hill. 

10 

Record of drill 
hole 

Coal about Rich 
Hill. 

Section at Rich 
Hill, 



Record of Keith 
and Perry shaft 
No. 7. 

Coal very 
undulating. 

Section at K. & P. 
mhaft No. 5. 
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At Keith and Perry shaft No. 7, a few miles south of Rich 
Hill, at the county line, the following coal beds were 
encountered: 

SECTION 16. 

1. At a depth of 26 ft .. .. .. . .. • . .. .. . . .. • . .. .. . . .. . . . 4 in of coal. 
2. ,, 69 '' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 '' ,, 
3. ,, 86 ,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 ,, ,, 

4. " I 03 " . . . .. . . .. .. .. .. . . . .. .. • .. . .. .. . . 51 " 

Near the mfrldle of the bottom coal a thin band of pyrites is 
frequently found, but it is not persistent. At these mines, as 

I 
with those about Deepwater in Henry county, the coal be<l 
undulates very decidedly and this, together with the circumstances 
of topogra~hic location permits the coal to be mined in de~p 
shafts or to be dug in strip pits, at closely adjoining localities. 

The Keitlt and Pe17y shaft No. 5, is about five miles north­
west of Rich Hill. It is 50 ft. deep. The following section was 
measured here : 

Feet. Inches. 

54 Coal, with i" pyrites, one foot from 
bottom . 

Clay. 

FIG. 102. Section of coal bed at Rich Hill, 
Keith & Perry shaft No. 5. 

This is undoubtedly the Rich Hill coal bed. A number of 
"slips" were observed in the coal here, some being merely 
fractures, some being accompanied by faulting and some with 

Character of coal chano-es of roof. The bed undulates a o-ood deal nrnking 
and roof. o e 

underground slopes necessary at times. The coal is generally 
thicker in the depressions of such undulations. Shaft No. 6, 
closely adjoining this, is now abandoned. The shaft here was 
246 ft. deep, and the record of the diamond drill hole put 

.. 

/ 
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down at this point shows the following coal beds to he present :1 

SECTI0:-1 17. 
L. At a depth of 31 ft................................. 3 in. of coal. 
2. '' 74 '' ........ . ....... , .......•. · .•.. · 5 ,, '' 

3. 
4. 
5. 
6. 

" 
" 
" 
" 

162 " 
190 " 
199 " 
214 " 

12 " 
10 " 
18 " 
33" 

" 
" 

Record of Keith 
and Perry shaft 
No. 6. 

" 
" 

In the vicinity of New Home, some five miles wc::;t of the last, 
a numbel' of diamond drill holes have heen put down. From 
one of these the following results are taken: 

SECTION 18. 

1. At a depth of 34 ft ............................... . 4 in. of coal. 
2. ,, 51 ,, ................................ . 5 " " 
3. ,, 99 " ........ . .... , , ................ . 13 " " 
4. 185 " .. , . , . , •• , . , ••................ 4 " " 
5. " 207 " ........ · ·, · · · · · · · · · · · · · · · · .. · 11 " " 
6. " 255" , .. , ... ·, · · · · · · · · · · · · · · · · · · · · ·: · 30 " " -

Other drill holes put down in this immediate vicinity !"bowed the 
lowest, or Rich Hill coal bed to range in thickness from 20 to 50 
inche~. In one inst::rnce, a record shows only 4 inches of coal at the 
proper depth; this is, however, an exceptional and extreme case. 

At 8p1'Clgue, south of New Home, on the Mo. Kans. & Texas 
railway, mining has been prosecuted by stripping a coal bed 
which occurs here near the surface. The bed is, apparently, not 

• 

Record near New 
Horne. 

the Rich Hill bed, but an overlying one, separated from it by an Coal at Sprague. 

interval of about 250 ft. It is probably the same as that termed 
the Mulberry bed by Broadhead, in the Report of 1S73-74. 
Beneath this, other coal beds were encountel'ed in a diamond 
drill hole as follows: , 

1. At a depth of 15 ft 
2. 

3. 
4. 
5. 

6. 
7. 
8. 

" 
92" 

137 ,, 

222 " 
247 " 
267" 
271" 
294" 

SECTION 19. 

28 ii', of coal. 

6 " 
11 " 
13 ,, 

11 " 
1 ~ " 
18 ,, 

8 " 

" 

" 
" 
" ,, 

" 
1 The record of this drill hole as well as of many others in Bates and Vernon 

counties, were generously placed at our disposal by the Keith and Perry Coal 
company, through Mr. G. R. Sweeney, superinten·cleut, and Mr. George H. 
Copeland, driller. 

Record near 
i,prague. 
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Another drill hole closely adjoining, gave a thickness of 20 in. 
for the bed, No. 7 and this is thought to be probably the equiv­

Other drill holes. alent of the Rich Hill bed. This inferred correlation must, 
however, be accepted with caution, as well as other similar 
conclusions, until substantiated by detailed work. 

Record south of 
Sprague. 

About two miles southwest of Sprague, in section 18, a drill 
hole was put down which yielded results abundantly confirming 
those obtained at Sprague. The work here was apparently 
begun below the horizon of the Mullieny coal worked at Sprague, 
the first given in the lust record. The results are as follow:-:: 

S1wno:-. 20. 
I. At a depth of 58 ft ............... .. ... .......... . 
2. '' 9G '' •.••.•••.•••.. • •.•.•.•••.•.•.••. 
3. , , 1(,7 " ............................... . 

4. 
5 . 
6. 
7. 

" 
" 
" 

188" 
212 " 
2:.n " 
231 " 

5 in. of coal. 
(j " 

4 " 
8 ., 

12 " 

10 " 
2~ " 

,, 

The last bed, No. 7, is probably the equivalent of No. 7 of 
Section 19, 01· the Rich Hill bed. 

At Hume, about 8 miles west of Sprague, the Mulberry coal 
i~ similarly worked by stripping. As exposed some two miles 

Coal near Hume. south of the town it is described by Broadhead as varying from 
20 to 34 inches in thickness. · A few miles north of the town, 
on the hearlwaters of Walnut creek, it reaches 3 ft. in thickness. 

!-l cction at Foste r. 

At Foste1·, coal is stripped on a large scale, at several points .. 
The betl is in nil probability the Mulberry coal. A section 
measured :it the Walnut Land and Coal Co.'s stripping 1s as 
follows: 

~'eet. 

6 

Inc'1es. 

36 

~ 
~ 

Soil and clay. 

Shale, drnb. 

Coal. 

Clay(?) 
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Limestone ct'ops out quite close to the coal stripping here, 
and is well exposed in an abandoned railway cut. It probably 
closely underlies the coal and undulates with it, which would 
account for its being, in places, at a higher elevation than the Li;~sst~~\0~ 1.cter 
coal at adjacent point;;. The limestone is, apparently, about 6 
ft. thick or more, has a very irregular fracture and contains a 
good deal of chert and remains of the coral Uhmteles. It is 
immediately underlain by about two ft. of bard, <lal'k compact 
limestone, and under this is black fissile shale. 

West of Foste1·, and south of the Marais des Cygnes river, are 
several other occurrences of this same coal bed, alono- '\Valnut coal along Walnut 

o •creek. 
creek and its tributaries. The thickness remains almost ' 
constantly about 3 ft. 

At Amoret, · west of the Marais des Cygnes river, mini11g on a 
large scale has recently been started. A ·coal bed, about 3 ft. Coal near Amoret. 
thick, has been worked in this neighborhood for mauy years, and, 
from its OCCUl'rence on Mulberry creek here, it has been named 
the Mulbeny coal. 

Shaft No. 1, of the Missouri Coal{and Construction Co. is 
situated about a mile and a half south of the town. Work had 
ju~t been started here at the date of inspection. The shaft is 
35 feet deep and, in it, the following section was measured : 

Feet. Inches. 

10 Shale, dark IJlue, hnrd, (good roof. ) 

24;- Coal. 

18 to 30 Clny. 

Rock. 

~'IG. 104. Section of conl bed 
at Amoret. 

Se<·tion at Amoret. 

The coal, near the foot of the shaft, is much faulted and is 
traversed by fractures which injure the roof. In consqquence it.coal faulted. 
is reduced in thickness, in places, to 8 and 10 inches. At other 
points, in the immediate vicinity, at old shafts, the coal is reporteu 
to reach a thickness of 3 feet, and the roof is found to be uniform 
and to require no propping. It is probable that the disturbed 
condition seen in shaft No. 1, is only of local significance . 



Coal north of 
Amoret. 
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N01·tlt of Amoi·et, for a distance of eight miles, along Mulberry 
creek, and in the adjacent country, this coal bed has been opened 
and worked for local uses at a large number of points. These 
pits arn described or referred to by Broadhead. The thickness 
of the coal is generally in the neighborhood of 3 ft. 

On the J.lfiami Fork, northeast of Amoret, and east, between 
On Miami ~·ork. 

that place and Butler, this coal is found at several points on the 
creek. 

From the description that has been given, it will be app:frent 
that coal exists over a large portion of this county of workable 
thickness. It is also apparent, however, from the results of the 
drilling given, as well as from the experience in mining here, 
that the thi<:lrness of the beds is subject to great variation. 
Thus, while in one portion of a fo1-ty acre tract the coal may be 
of good thickness and in evel'y way wol'kable, in an adjoining 

vfh~~~.~~s~~lco~ portion it may be entirely too thin for profitable mining. This 
to be expected. characteristic is a fact to be borne in mind in all prospective or 

actual developments; the showing of a single opening or drill 
hole should always be applied to the surrou nding area with 
caution and should be checked by additional investigation. 
Thus, while on the one hand, the finding of a great thickness of 
coal at one point is not a guarantee of an equal thickness over 
the whole of any tract of land; on the other hand, the finding of 
a much attenuated bed at one !neat.ion should not be considered. 
a necessarily disp~raging result for the whole surrounding 
cou ntry. 

49, VERNON COUNTY. 

PR0Dt'CTION IN 1891 ........ 64,303 TONS. 

Vernon county is ent irely underlain by Coal Measure rocks, 
excepting in the extreme eastern portion, along the east fork 
of Elm creek. It cannot, however, be ranked as a large coal 

Geological Report . . 
of 1873- 74. productng county . In the report of the Geological Survey for 

1873-74 pages 119-154, is a chapter on Vernon county, con­
taining a description of the then known occurrences of coal, 
sin,ilar to that on Bates county previously referred to. Notes 
are there given descriptive of exposures and coal pits in nearly 
every section of the county. 
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At the time of inspection, the only locality in which noteworthy 
developments were in progress were at Carbon Center, near the 
north line of the county; at Timbered Hill, a few miles farther 
south; at Moundville, and in the southwestern portion of the 
county, near Milo and Sheldon. 

At Oa,.bon Genter, the Rich Hill coal bed is operated in several 
strip pits and u large amount of coal has been hauled away from 
there for shipment. At G. S. Hoss's stripping the following 
section was measured: 

Feet. 

2 to 4 

2 to 4 

Inches. ~ 

15 Ill 
Clay. 

Coal. 

Shale, black, calcareous. 

M Coal. 

FIG. 105. Section of coal bed at 
Carbon Center. 

West of this, in tho direction of the railway, o.ther similar pits 
are opened in which the coal is of approximately the same 
thickness. 

In section 33, township 38 N., 31 W., about a mile south­
east of Carbon Center a drill hole was put down with the 
following results: 

SECTION 21. · 

1. At a depth of 31 ft . .. .. .. . . .. .. .. . . 10 inches of coal. 
2. " 59 " .. .. • .. .. • .. .. . .. 14 " " 
3. 68 " ••.•• , . • • . . . . . • . . 40 " Rich Hill bed. 

Other drill holes were put down closely adjoining this in which 
the Rich Hill coal bed was encountered of varying thicknesses, 
ranging from 5 ins. to over 40 ins. In the majority of cases, 
however, it was about 3 ft. thick. 

Coal openings 
visited. 

Section at Carbon 
Center. 

Rccortl 8outhwest 
of Carbon Center. 
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In township 38 N., 32 W., about 5 miles west of Carbon 
Center, two ddll holes were put down which furnished valuahle 
and interesting results conceming the distribution and thickness, 

Drlllboleswestofof the coal beds One the eastmost is located in the N. W. of Carbon Center. • ' • 

Records. 

the N. W. quartet· of section 26, the other, the westmost, is in 
the 'N. W. of the N. E. of section 27 and they are, consequently, 
about half a mile apart. The results are displayed in the 
following plat: 

No. l, 9 In. coal at 2 ft.;g 

II 2, 2 U {f f 113 H 

" 3, 9" 137 " 
H 41 14 U U U }52 U 

---;----
FIG. 106. Plat of dr!ll boles west of 

Carbon Center. 

9 In. coal at 92 ft. 

8 U IC IC 112 H 

10 " ., " 126 " 

]2 " 135 " 

Both of these holes indicate a thinning of the Rich Hill bed 
here, and the results of the two compared show a thickening of 
the interval between Nos. 2 and 3, in evidence of an increase of 
subsidence of the Coal Measures, towards the west as is referred 
to on pp. 29 to 31. 

.Along the Little Osage 1·ive1·, and its tributaries, south and 
west of the locality last described, are a number of outcrops and 

coal ~~~'le.Little pits where coal has been worked for local sale . The exposed 
beds are thin, however, ranging from 12 ins. to 15 ins. in 
thickness. 

Tirnberecl Hill is opposite the mouth of the Little Osnge 
river, about four miles south of Carbon Center. Here several 

Coal at Timbered · 
nm. shafts have been sunk and a large amount of coal has been 

mined and hauled to Nevada. In one of these shafts the 
following coals were encountered : 

SECTIOX 22. 

1. At a depth of 22 ft .. .. . . .. . . • • . . .. .. . . . • • . . . . .. 12 inches of coal. 
2. 38 " .. . .. . .. . .. . . .. . . .. .. . . .. ... .. 18 " 
3. 60 ,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42 ,, 
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The lowest coal bed is possibly the Rich Hill bed , and the 
same as that mined at Carbon Cecter. If this be the case the 
bed is considerably lower at'Timbered Hill than at Carbon Center :Bed snme as at 

J · Carbon Center. 
which would call for a southward dip from the latter to the 
fo;rmer point . More detailed study is necessary, however, 
before this can be reliably affirmed. The detailed section of 
the bed here is as follows: 

Feet. Inches. 

10 to 14 Shale, black, fissile near bottom. 

39 

2 

Coal, pyritiferous;hand 1 to l! in. Section at Tim· 
thick near middle. bered Hill. 

Shale, hard, ulack. 

Olay. 

FIG. 107 . Section of coal bed at 
Timbered Hill. 

The coal is hard and cannot be ea_sily undermined with a pick, 
but has to be blasted down. · 

South and east of Timbered Hill, at a number of localities, coal 
has been worked in past years and is described by Broadhead 
in the report above referred to. The reported thicknesses are 

O 1 1 
d . , oa sout 1 an 

from 18 to 20 inrhes. Mines have been operated here adjacent to i~8lr1f1~ Timber-

the Mo. Kans. &Texas railway, but none such were reported to be 
in operation at the elate of inspection aml were, hence, not visited. 

In tlte vicinity of Milo, south of Nevada is the Ferry coal pit. 
Here some 10 ft. of cover is stripped from the coal, and it is dug 
in an open cut. The bed is from 3 to 3! ft. thick. It lies 
apparently, in an elongated basin, the longer axis running from 
N. E. to S. W. The area stripped is from 200 to 300 ft. wide. 
The bed undulates noticeably, being found at very variable 

O 1 Mil 
- oa near o. 

depths within short distances. The overlying material is 
generally a dark shale or clay, which makes a poor roof for 
underground mining. In places sandstone is found immediately 
overlying the coal. South of this, half way to Sheldon, but west 
of the railw:1y, Broadhead describes the coals at Maxwell's 2i to 
4! ft. thick, which probably belongs to the same bed. 

About four miles southeast of Milo, on Little Clear creek and 



{)argill pit. 

Section near Milo. 
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adjacent streams, coal crops out well up in the hills and has been 
opened and worked at a number of points for local use. Of 
these the Cargill pit was opened at the date of inspection, and 
was visited. The following section was mearnred: 

~·eet. Inches. 

12 
1 to 2 

9 

2 to 18 

9 
3 to 4 

Sanustone, thick bedded and llaggy. 

Shale, with sandstone layers. 

Coal. 
Shal e parting. 
Coal. 

Sandstone parting, not persistent. 

Coal. 
Shale, !Jluck, soft. 

Clay, r eddish, harrl. 

FIG. 108 Section of con! bed 
near Milo. 

There are four pits here within a half mile of each other, all 
operating this same bed. The roof is in some places of solid 
sandstone. The coal contains pyrites and is not a good forge 
coal. North and east of this point, near Montevallo and down 

coal on Clear Clear creek, are other openings in coal beds; these are, however, 
Creek. generally not over 12 inches thick. They arn referred to in the 

Report of 1873-74. 
At Moundville , in the south we,.;tern part of the county, coal 

is now mined and has been worked in the past fol' ovel' twenty 
years. Several coal beds oecur here, but the area of some of 

Coal ncm· Mound- them appears to be quite limited. The limit of a thick coal 
vlile. 

· Section nt Hill 
mine. 

bed is aproximately defined iu the Survey Report of 1873-74. 
The Hill mi'ne is situated on tbe summit of a low hill, in the 

northern part of Moundville. The shaft is 25 ft. deep. Here 
· the-following section was measured: 

Feet. Inches. 

20 

6 
ff 

2+ 

6 

Shale, argillaceons, sandy In places, 
fissile and black at bottom. 

Coal. 
Shuie parllng. 

Coal. 

Clay. 

~'IG. 109. f:ection of coal bed at 
Moundvill e, ( Hill mine.) 
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This same coal is operated at several neighboring points 
and also on the southwest edge of Moundville. Immediately coal near Mo und · 

under the bottom clay shown in the figure, the following beds ville. 
are reported to occur and to have been dug through by the 
miners. They were not visible at the time of inspection. 

S1r.CT10N 23. 

l. Coal ........... . ............. . . . .......................... 10 ins . 
2. Clay.............................. . . . . . . . . . . . . . . . . . . . . . . . 2 '' 
3. Goal.. . .................................................. 20 '' 

The Fra1tlc ( r;) pit is a 
southwest of Moundville. 
here: 

b'cet. Inches. 

strippin!! situated about two miles 
The following section is exposed 

Shale, ari:lllaceous, lJlack 
8 and hurd, near bottom. 

30 Coal. 

Clay . 

. FIG. 1io. Ser.lion of coal I.led at 
Moundvllle, (Frank mine.) 

Under this the following additional strata are reported by the 
owner of the land: 

SECTION 24. 

I. Clay and Shale.... . . . . . . . . . ................ ........ .. .. .. 10 ft. 
2 . Coal...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 ins. 
3. Interval (probabl.\' ~h d e and t:lay) ........................... 30 ft . 
4. Coal, ..... .. .............. .... .. ................. .•... .... 30 ins. 

South of this mine, a distance of a mile or two, other beds of 
coal are reported in the sides of the mounds which are higher 
stratigraphically as well as topogrnphically than the coal at 
Frank's. On the basis of the i11formation obtained here, 

Section at b'rnnk 
mine. 

together with personal observation, Mr. G. E. Ladd, who seven coal beds 
collected the notes from thi'l locality is led to conclude that here. 
there are in all, seven coal beds represented here, he correlating 
No. 4 of section 24 at the Frank stripping, with the bed worked 
2t the Hill mine. This conclusion should, however, be taken 
as a working hypothesis rathc1· than as rm authenticated theory. 



Coal on Drywood 
creek. 

At Clayton and 
Deerfield. 

Near Nevada. 

Distribution of 
coal. 

Coal near Apple­
ton City. 
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Southwest of Moundville, in the extreme southwestern corner 
of the county, coal occu~s on the "\.Yest .Fork of Upper Drywood 
creek. It is quite thin, however, generally about a foot thick. 

In the vicinities of Olayton and Deerfield, between the Mo .. 
Kans. & Texas railway and Marmiton creek, coal has been 
struck and dug into at a number of points. North of Clayton it 
is reported by Broadhead to be from 12 to 18 ins. in thickness, 
and near Deerfield, as exposed at the Johnson and Farmer mine, 
it is about 18 inches thick. Nothing was known to be in 
operation here when inspection of the coals in the county was 
made, and those localities, hence, were not visited. 

About Nevada, thin coal has been struck in the suburbs of the 
town, but nothing of sufficient extent and thickness to be con­
tinuously or extensively mined, is known to exist. Heavy sand­
stone beds are developed in this neighborhood and they may 
affect. the distribution of the .coal, as do similar beds in Lafayette 
and Johnson counties. · 

ST. CLAIR COUNTY. 

PRQDUCTION IN 1891 ... . ... 3,86& TONS. 

St. Clair county is underlain by Coal Yleasure strata in the 
northwestern portion, and in the southwestern portion tongues 
of these rocks extend into it from Cedar county. Isolated 
patches also occur on the divides between the large streams. 
Along the Osage and Sue rivers, Lower Carboniferous and Lower 
Silurian rocks crop out; and, in the eastern and southeastern· 
portions of the county these are the prevale~t rocks. The county 
can, at present, hardly be classed as a coal producer, the mines 
are small and scattered and the production small. The pros­
pects fo1· the development of a coal industry in the north western 
part of the county are good, however, when better means f,or 
transportation are provided. · 

In the vicinity of Appleton City, in the northwestern comer of 
the county, coal is worked in small country pits, to supply local 
demands. The thickness of the bed is generally about 2 ft. and 
it is immediately overlain by black, fissile shale. 

A diamond drill hole was put down here about a year ago to a 
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depth of over 600 ft. In this the following coal beds were 
encountered: 

. SECTION . 25. 

1. At a depth :of 20 ft ............................. 12 inches of coal. 
2. 
3. 
4. 

" 
" 
" 

148 " 
175 " 

........................ .... 16 
6 

" 
" 

227 ,, ............................ 10 ,, 

" 
" 
" 

The first bed is probably the one worked about Appleton City 
and, as previously stated, it is generally about 2 ft. thick. Hence, 
the result given by the drill, in this instance, is below what is 
ordinarily found. 

At I{nowles' sti-ipping, about a mile and a half southeast of 
Appleton City, the fo,l1owing section was measured: 

Feet. 

1 

3 

Inches. · 

20 

18 to 20 

Limestone, bard, dark, 
compact. 

Clay, sbaly, yellow 
and drab. 

Shale, black, fissile, 
brittle. 

Coal. 

Shale, bard. 
Coal. 
Shale, gray, hard. 

Fro. 111. Section of coal bed at 
Appleton City. 

The coal contains pyrite in nodules n'nd lenticular layers, but 
it is considered a good forge coal when these are picked out. 

Appleton City 
drill hole . 

Section at 
Knowles' strip­
ping. 

In the vicin?°ty of Johnson Oity, about ten miles southeast of 
. Coal near Johnson 

Appleton, are a number of coal pits operated for country uses. c,ty. 
J. W. Um·roll' s shaft is about a mile west of the post-office. 

It is 40 ft .. deep. The following section was measured here: 

Feet. Inehes . 

15-20 

I 
Shale, drab, firm roof. 

13 Co,:\J. 
1 Shale. 

U Co~. 

Shale, hard. 

Fro. 112. Section of co11l bed at 
Johnson City. 

Section at Car­
roll' s s haft. 



Conls near 
J o hn son City. 

Near Osceola. 

Section at John ­
son drift. 
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The coal here is pyritiferous and somewhat faulted. Other 
pits operating what is presumably the same bed, in this neigh­
borhood, are Short' s, A llison's, Reed's and Hodson's. The coa l 
is said to be thicker in some of these, reaching as much as 3 ft. 
in places . This bed probably belongs to a lower horizon than 
that worked near Appleton City. It is probably the same as No. 
2 in Section No. 25 on p. 157. 

In th e 11eighborhood of Oliceola are :;everal coal mines operated 
on a small scale, some of which have been worked, off and on, 
for over thirty years. 

Th e Joh nson rfrift (Watkin;; and Hoover), is such a one. It 
is situated about four miles northwest of the town. The coal 
crops out not far from the summit of a hill ancl is probably not 
mu ch above the Lower Carboniferous rocks wbich are expooed 
in the river bluffs to the south. The followin g section was 
mea,;urecl here : 

Feet. 
6 

Inches. 

H 

15 

S:rnd sto 11 c, fri:tlil c micu­
ceous, thinly bcdlled. .. 

Shnle , dnrk. hn1·d, fi ss ile, 
good roof. 

Coal. 
Shale parting. 

Coal. 

Shale, hard. 

FIG. 113. Section of coal bed at Osceola, 
(John son c.lrift.) 

The coal is pyritiferous, especially the upper bench, but it has 
the reputation of being a superior forge coal. It is reported to 

Character ot coal. slack readily 0 11 expos ure. The underlying shale is too hard for 
cutting and the undermining is clone in the coal. Several other 
pits are operated in this immediate vi cinity, and the thi ckness 
and character of the coal is about the same in all. The section 

Same as at 
Johnson City. 

and topograp hic position of this coal lead to the conclusion that 
it belongs to the ,;;ame be<l as the coal last described, nea1· John­
son City. 

Dr. B ell's coal shaft is about two miles east of Osceola. It is 
about 15 ft. deep. The coal occurs in :1 small outlier of the 
Coal Measures which occupies the summit of a hill, the lower 
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portion of which forms the Osage river bluff, and consists of 
Lower Carboniferous limestones. The following section was 
measured here: 

Feet. 

6+ 
Inches. 

23 

Shal<J, dark, fissile, bard 
near bottom. 

Co.al, thin pyrite seam 
near bottom. 

Clay, sbaly, soft, drab. 

}' IG. lH. Section of coal bed at Osceola, 
(Ben shaft.) 

The coal has a somewhat uneven sut'face and j;, broken by 
"slip;;" but these may disappear as excavation extends farther 
under the hill. 

Section at l:lelll 
shaft. 

At Vista, about five miles south of Osceola, on the Gulf 
f I , h l . h' d b Von! near Vi sta. railway, are several coai mines rom w uc coa 1s s 1ppe y 

rail to Kamas City and el sewhere. 
At the Owen's drift, the following section was measured: 

Feet. 

6-8 

Inches. Sandstone, hrown, mica­
ccous, thinl y bedded. 

Coal, pyritiferous. 

Shale, black, with coal. 

Coal, pyritiferous. 

Shale, hard, drab, arena ­
ceous, micnceous. 

FIG. 116. Section of coal bed 
at Vista. 

Other mrnes about here are the Vannice and Dothett shafts. 

Section at Owen's . 
drift . 

In one of these coal as much as 4 ft. thick was seen, but it was Other mines. 

subject to rapid change, owing to a waving of the sandstone 
roof. 

At Lowry Oity, north of Osceola, and at Taborsville, south 
of Appleton City, coal is also mined. The reported thickness 
of the beds is about three feet. The coal in both cases is 0~\;.ear Lowry 

probably the same as that ope11ed at the Johnson drift west of 
Osceola and in Carrnll's shaft near Johnson City. 



Distribution of 
coal. 

160 PRELll\HNAlff REPORT ON COAL. 

51. CEDAR COUNTY. 

PRODUCTION IN 1891. ... . . .. 1,264 TONS. 

Cedar county contains only a very s·mall area of Coal Measure 
rocks and these are confined chiefly to the extreme western 
portion of the county. Lower Carboni_ferous rocks occupy by 
far the greater area, and, even in the western portion, the Coal 
Measures a"re confined to the elevated ureas between the larger 
strnams. 

The Report of the Geological Survey for 1873-74 contains a 
short chapter on Cedar county, which is accompanied by a small 
map, the two embodying the results of observations by Profs • . 

Broadhead and G. C. Brondhead an<l C. J. Norwood. In this report an isolated 
Norwood report. coal area, about 8 miles n01·th of Stockton is described, in which 

aliout '3 ft. occurs, whirjh has been worked for local use. It lies 
east of the Sac river, and the whole area is shown on the map to 
he only about five square miles. 

In t!te vic£nity of Lebec, near the north line of the county, an 
Coal near Lebec. 18 in. bed is also described; and farther west, about El Dorado, 

Near J erlco. 

a bed 12 ins. thick occurs. 
In the neighb01·!wod of Jei·ico, in the southwestern corner of 

the county, coal varying from 8 ins. to 3 ft. in thickness is 
described in that Report. At the present time, mining is sti ll 
prosecuted in this vicinity, at the Anderson, Cole, Daniels and 
Davis pits, where the coal is reported by the owners to be from 
20 to 30 inches thick. This coal is, in all prohability, the same 
a,-: that mined in the northwestern corner of Dade county, next 
10 be described. 

52. DADE COUNTY. 

PRODUCTION IN 1891 ... . ... 3,402 TONS. 

The Coal Measures of Dade county occur in the northwestem 
cornet· where they nre confined, almost exclusively, to township 

Distribution or 32 N., 28 W. The.v occupy here the hill-tops and rid
0
0-es, and 

coal. 
the aggregate thickness is probably not much over 50 ft. Below 
thi,, the underlying Ferruginous sand stone , and Lower Carbon­
ferous limestones, occupy the lower lying valleys and extend 
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under the whole of the county. Only one coal bed is mined 
here, and this generally by dl'ifting. The Sharpe, Seaton, 

, 

McGarvy and McClure are such, all located within an area a few Coal mines in 
Dade Co. 

square miles. These were all visited by the writer; but there 
are many others here which are either in operation now or have 
been in the past. 

At the Sharpe pit, .the coal i;; about 30 ft. below the hill 
summit. It has been stripped in the depressions, but is also 
worked by a drift. The following section was measm'ed here: 

Feet. 

IO 

6+ 

Inches. 

4 
6 

24 

Shale, dark, arenaceous, overlain by 
5 feet sandstone. 

Coal. 
Shale. 

Coal. 

Clay. 

FJG. 116. Section of coal oed nt 
Sharpe Drift. 

The bed is worked by pillar and room, and is undermined in 
the clay. It ranges in thickness up to 32 ins. 

The sections of the coal and associated strata at the other pits 
in the neighborhood are in all respects similar to the above, and 
need not be especially descrihed here. The coal appears to be 

Section a t Sharpe 
pit. 

f 11 t l ·t · · t· 1 1· tl · I Charncter of coal. o exec en qua I y, contammg com para 1ve y 1t e pyrite. t 
is somewhat fraclurerl in places however, particula,.ly in the 
upper portion of the bed. At present it is worked exclusively 
for local sale, being hauled in wagons to Lockwood and even as 
fa1· as Lamar. 

53. BARTON, AND 54. JASPER COUNTIES. 

PRODUC1'ION IN 1891. .. , .... 64,259 TONS. 

More than three fourths of the entire area of Barton county is 
undedain by the Coal Measure strata. Only in the southwestern 
corner of the county, alonO' Muddv Fork of SprinO' river are they o :stribution of 

o J o ' coal. 
absent, and here the Lower Carboniferonsrocks occur. The total 
thickness of the Coal Measure strata represented in the western 
part of the county is estimated to be about 300 feet, but, east-

11 
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wards, they grow thinner and finally tapel' out entirely along the 
eastern border. Despite this great expanse of Coal Measures 

c~!~f ~"a\e~r the county is not a very large coal producer. It is only during 
the last few years that coal mining on a lal'ge scale has been 
started in the prairies, about Minden, near the l{ansas line. 

In tho Report of the Geological Survey of 1873-74, some twelve 
pages (100 to 112) are devoted to a description of the coal beds 

GeoiogicaI Report of the county. Accompanying this is a small map showing the 
of 1873-74. . • 

loc:1t1011 of the principal openings and outcrops. 
In the northeaste1·n co1·ne1· of the county, about Newport ancl 

Milford, coal occurs which is probably the same as that 
described in the northwestern part of Dade county . . Thereported 
thicknesses vary from 18 inche'3 to nearly 3 ft., but other coal 

Coal near New· l b 6 · h l · k l Th l port and Milford. on y a out me es t 11c a so occurs here. ese coa s are 

Con! about 
Lnn,ar. 

Coal at Liueral. 

worked on a small scale for local sale. The limited time allowed 
for inspection here did not permit of their being specially visited 
by the writer. 

About Lamar some thin seams of coal are worked for sale in . 
the town. About a mile west, near the hill-top on the west side 
of Muddy Fork, a bed only a foot thick is reached by stripping, 
though hard shale and sandstone overlie it. About 10 feet 
below this is another bed of coal, which is crn<litably reported 
to be 16 ins. thick, though the full thickness could not be 
seen. At the pumping station of the city waterworks, on Muddy 
Fork about two miles north of the town, coal 18 ins. thick is 
reported to have been struck in the well. This is probably a 
still lower bed than either of those above cited. South of the 
town, on McCullum's branch, a thin bed, about 14 ins. thick, 
crops out and i;; worked for local sale. Thence, down Muddy 
Fork to the county limits, and along its western tributaries, coal 
varying from 8 to 18 ins. in thi')lmcss occurs at a number of 
points and has been worked in a small way. 

At Libeml, in the north western part of the county, coal bas 
been mined at G. H. Walser's drift on a larger scale than at 
any of the points in the county yet described. The mines con­
sist of drifts in the edge of the town of Liberal, connected by 
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tramways with the railway. In the eastmost of these drifts the 
following section was measured: 

Feet. Inches. 

7 Shale, bard, dark drab. 

3+ 

29 Coal, upper 8 inches with 
pyrite streaks. 

Clay shale. 

l<'IG. 117. Section of coal bed 
at Liberal. 

The clay shale underlying the coal is hard and undermining 
has to be done in the lowest three inches of coal, which causes just 

Section at Ll'berai. 

that much waste of coal. About a quarter of a mile west is the Character ofcla¥ 

other drift. The roof i'> not so good here, a sandstone fre- and root. 

quently replacing the overlying shale, the sandstone sometimes 
occupying channel-like depressions in the coal. 

On the hill above this bed a drill hole was p1,1t Llown to a 
depth of 20 ft., which penetrated the coal. In the valley about 
50 ft. below the level of the coal another drill hole was sunk to 
the depth of 135 ft. The distance from the top of the first hole 
to the bottom of the second is thus in the neighborhood of 200 
ft. The results of these two drill holes, so far as the occurrence 
of coal is concerned, are · combined in the following section. 
The record was kindly furnished by Mr; G. H. Walser. 

81tCTION. 26. 

I. At a depth of 18 ft .............. 25 ius. of coal (bed worked) 
2 

3. 
4. 
5. 

G. 
7 . 
8. 
!J. 

" 
" 
" 
" 

" 
" 

90" ..... , ........ 4 " 

1 05 " • • • • • • • • • • . . • • G " 
l 07 " .......... . ... 12 " 
11 G " .••••• , •••.••• 10 " 

l 2fl " . . . . . • . . . . . . . . 3 " 
1 r.s" .............. 2 ,, 

178" . . . . . . .. . . . . . . H " 

196 " . • . . • • . . • . . . . . 8 " 

" 
" \ ( clay between) " r 
" 
" 
" 

" 

About two miles north of Liberal coal about 18 ins. thick, 
has been dug in the bed of East Fork of Big Drywood creek. 
This is perhaps the equivalent of Nos. 3 and 4 of the last section. 

Northwest of Libernl, on Big Drywood creek, south of Leroy the 

Drill hole at 
Lil.Jew!. 
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coal bed mined at Liberal occurs at a lower level and has been dug 
on a sma ll scale, at several points. It is here about 3 ft. thick. 

South of Liberal, the Mo. Pacific railway follows very nearly 
the eastward limits of the coal bed. 

At J.11inden are three shafts within the State limits, from 
which coal is mined an<l shipped on a commercial scale. The 

Mines at Minden. , • 
Kirkwood shaft of the ·wear Coal Co. 1s on the south edge of 

Section at Kirk 
w,,od shaft. 

the town. -it is about 40 ft. ci'eep. The following section of the 
bed was measured here: 

Feet. 

JS 

3 

3 

Inches. 

Shale, drab, fissile. 

12 Shale, black, fissile. 

3 Coal, pyritlfcrous. 

30 Coal. 

Clay shale, hard. 

FIG. 118. Section of coal bed 
at Minden. 

The coal is somewhat faulted as observed near the foot of 
the shaft, and the bed was partially cut out in places by depres-

Character of coal. • f th f 'fl 1 · · · d b ']! d 1 swns o e roo . 10 coa 1s mrne y p1 ar an room an< 

Coal outcrops to 
east. 

is blasted down, the bottom clay being too hard for easy mining. 
The State Line shaft, about a mile southwest of the last is of 

about the same depth. The aggregate thickness of the coal is 
reported to be 3 ft. The pillar and room method of mining is 
followed here also, but the bed is undermined by cutting away 
the lowest few inches of coal. 

This coal crops out within a mile southeast of these mines and 
the roof becomes correspondingly poor, as the outcrop is 
approached. Towards the west it dips deeper beneath the sur­
face and the same coal, as worked in Kansas, is thicker and has 
a better roof. 

At the J.Wo . Pacific shaft No. 1, about half a mile north of 
the last described, the coal is neal'ly 100 f't. beneath the prairies, 
is about 3 ft. thick and has a good shale roof. Here, further, 
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another coal bed, 6 to l O inches thick, is reported to have been 
struck about 40 ft. above the lower bed. 

About six miles southeast of Minden, on a fork of Spring river 
are a number of small coal pits <vhich operated beds less than a 
foot thick. These occurrences are of coal below the Minden c~r~~l~ Spring 

bed, and can probably be correlated with the thinner seams struck 
in the drill hole at Liberal, as given in Seeton 26, on page 163. 

54. IN JASPER COUNTY, south of the last, in the extreme north­
we:>tern corner operations in similar thin coal beds have been 
prosecuted' for local use. They are not of sufficient si2:11ificance 

" Coal Measures in 
to deserve special attention here, and, as these are the only Jasper Co. 

occurrences of coal in the limited area of the regular Coal 
Measures of Jasper county, further reference to that county will 
not be made here. The total production of the connty for the 
year 1891 was 633 tons. 

55. ST. LOUIS, 56. ST. CHARLES AND 57. LINCOLN 
COUNTIES. 

55. ST. Loms COUNTY was, at one time, deservedly ranked as 
.a coal producer, ihe coal being mined and hauled to the city of 
St. Louis for sale At present no coal is worked here exceptinO' No mining in St. · • o Louis Co. 
perhaps, incidentally to the fire-clay mining or intermittently for 
immediate local use. 

In the report of the Mo. Geological Survey for 1~55, pp. 17G 
to 180, Dr. B. F. Shumard has given a description of the coals 
and Coal Measures of this county, which is prepared from notes 
taken when coal mining was actively prosecuted here. On the 
small map accompanymg the report the location of the various 

. . , Shnmard's report. 
coal pits 1s shown as well as the area of the Coal Measures. fhe 
latter are in the northeastern corner of the county and occupy an 
area of about 160 square miles. It is an isolated patch entirely 
surrounded by Lower Carboniferous limestones. The coal open­
ings have been near the margin of the area, and were most 
abundant a few miles southwest of St. Louis. A bout 10 miies 
north of the city coal pits have also been worked. The mines 
south and west of the city all worked · the same bed. The aver­
age thickness was from 3 to 4 ft., and, in places, reached 6 ft., 
and elsewhere dwindled to 2 ft. An 8 in. bed overlying the 
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main seam, and an 18 in. bed 20 ft. below it were recognized 
here by Shumard; Shale immediateliY overlie;; the coal and under 

ct~:i~~th of st. it is a thick bed of excellent fire clay which is extensively used 
about St. Louis. North of St. Louis and northeast, at Charbon­
niere, coal about 18 ins. thick has been worked. 

IN ST. CHARLES CouNTY the area of the Coal Measures does not 
much exceed 10 square miles. Like the 8t. Louis area, it is an 

stc~a~~:ries co. isolated patch surrounded by Lower Carboniferous rocks. It 
lies just west of the town of St. Charles. Coal has been worked 
for local use within this area at several points near St. Charles: 
all of the openings are pres'umably in the same bed. The thick­
ness of the coal varies from 13 to .30 ins., according to measure-

Broadhead notes. ments made by Prof. G. C. Broadhead, recorded in manuscript 
notes in the Survey office. The following section measured near 
the town of St. Charles is taken from these notes: 

Secllon at St. 
Cha:rles. 

Coal Measures in 
Lincoln Co. 

Potter's report. 

Feet. Inc hes . 

28 Shale, dark near bottom. 

6 

28 to 30 Coal. 

Fire clay. 

FIG. 119. Section of coal bed at 
St. Charles. 

No mining is at present prosecuted here to the writer 's 
knowledge. 

57. IN LINCOLN COUNTY the area of the regular Coal Measures 
is not more than five square miles in the aggregate. These rocks. 
occur in separate patches on the crests of hills in the southeastern 
corner of the county, between the Mississippi and Cuivre rivers. 
Lower Carboniferous rocks immediately surround them. On 
one of these hills a thin coal bed crops out and has been worked 
for local u e. The thickness varies from 15 ins. to 2 ft. 

Besides this occurrence of coal there are numernus isolated 
beds of coal in the county, generally known as coal pockets. 
They, as well as the other coals in the county, have been 
fully reported upon by Prof. Wm. B. Potter in the Report of 
the Mo. Geological Survey for 1872,, Part JI, pp. 263-281. 
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ISOLATED COAL DEPOSITS OR COAL POCKETS. 

It is not the province of this report to enter into a description 
of the many isolated deposits of coal which occur beyond the 
margin of the Coal Measure area. With the coal beds so far 
described a description of a section at one point is generally 
applicable to the same coal bed over an adjoining area of some 
considerable extent; with these isolated deposits a special OoaI pockets ,not 

to be described 
description of the details of occurrence in each case is necessary in detail. 

in order that exact information may be conveyed. Such special 
description, being chiefly of local value, is therefore, properly a 
part of a detailed coal report on the special area containing the,;e 
deposits. Their descriptions are therefore reserved till such 
detailed reports are prepared. In the present article all that 
will be attempted is to define the general distribution of these 
coal deposits, and, by a description of ·a few typical examples, to 
explain their general characteristics. 

Disfribution of Ccal Pockets. 1 Isolated coal deposits, includ-
• ing, in a few cases, deposits of bituminous shale, are known to 

occur in Clark, Monroe, Lincoln, Warren, Montgomery, Calla-
c 1 M ·t M"ll M · C . S• 1· p tt', Connties contain-way, o e, r om eau, 1c I er, 01gan, oope1, a 1ne, e IS, tngconlpockets. 

Benton, Camden, St. Clair, Phelps, Dent, Crawford, Douglas, 
Ja"lper and Dade counties, and probably occur in Marion, 
Pike and Boone counties. In these counties, many occur-
rences have been already de8cribed in previous reports re-

1 For descriptions of these co-al deposits in different counties of the State, 
the writer is referred to the following State Geological Reports: 

Cooper County, Report 1855, Part I, pp. 191-193: 

Moniteau " " " If, pp. 112-113: and Report 1873-74, p . 340. 
Warren " " 1855-71, p. 64. 
Miller " " " p. 132. 
Morgan " ,, " pp. 149-152; 

Saline " " " pp. 167-169; 
Phelps " " " p 240 · 
Crawford " " " pp . 255-256; 
Clark " " " p. 318; 
Lincoln " " 1872, Part If, pp. 264-281; 
Cole " " 1873-74, pp. 323-324, 334-33fi; 
Callaway " " pp. 338-340; 
Jasper " " " p. 402 . 



Coal pockets 
visited. 

Pockets in Miller 
Co. 

Sketch at Barnard 
pit. 
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£erred to in the foot note below. In addition such deposits 
have been visited by the Survey during the past two years in 
Morgan, Miller, Moniteau, Cooper and Saline counties. These 
last counties, with the addition of Cole, Callaway and Lincoln 
counties are the ones in which coal pockets are most frequent 
and most extensive. A description of a few occurrences recently 
i.nspectecl here, will therefore, give a good general idea of the 
nature of these very interesting deposits. 

The Bamm·d coal pit, is in Miller county, north of the Osage 
river, about three miles west of Aurora Springs. It is located 
near the crest of a spur of the plateau which overlooks the Osage 
river to the south, at the dividing line between the undulating 
prairie country, drained by the Missouri to the north, and the 
rugged, deeply eroded country drained by the Osage to the south. 

The mode of occurrnnce of the coal here is well illustrated in 
the adjoined sketch. 

E'w. 120. Sketch of coal deposit at tl,c llarnurd pit. 

As is there shown the coal lies in the form of a basin of very 
even curvature. Shales and clays are associated with the coal 
and the whole series lies in horizontal beds of the Magnesian 
Limestone series. Though the coal dips at a high angle at the 
entrance to the mine and rapidly changes to a horizontal attitude, 
no slips, faults, crushed coal 01· other evidence of disturbance 

Coal in MagneHlan . . 
limestone. were noticed. The coal has been followed a distance of about 

40 yds. from the mouth and is already assuming a reversed 
dip to the west, so th:i.t it will reach the surface somewhat as 
indicated by the dotted lines in the sketch. The total width of 
the deposit, thus, probably does not exceed 80 yds. The follow­
ing section of the coal was measured here: 
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Feet. Inches. 

5 Shale, calcareous and fossiliferous. 

30 to 36 

22 

3 to 10 

26 

Clay. 

Coal, with seams of shale and clay 
(left as a roof.) 

Coal, oituminous. 

Clay shale, pyritiferous. 

Coal, l>Uumiuous. 

Shale, black with pyrite. 

FIG. HJ. Section of coal bed at 
the Barnard pit. 

"rest of this, along the snme topographic divide, other 
occurrences of coal in isolated deposits are frequent and they are 
also struck in wells north of this line. Southe51st of Versailles, 

Sect ion at Barnard 
pit. 

in Morgan county, i~ a group of these deposits, of which the P k t . M 
.._. L. oc e s 1n organ 

Stover bank is a member. The coal is here creditably reported co. 

1o be 70 ft. thick, as proved by a shaft. It occurs on the side 
cf a hill of Magnesian Limestone, where it has been stripped 
and drifte_d into. A face fully 20 ft. thick was exposed here at 
the time of inspection. Similar deposits are worked in the 
immediate vicinity of Ver:5ailles and also occur west and north 
oi that place. 

The Simpson coal bank, is in Moniteau county, about ten miles 
no·theast, of Versailles on the road to California. The conditions In Moniteau co. 

of )ccurrencc here are illustrated in the following sketch: 

1'-IG. 122. Sketch of coal deposit at Simpson pit. 

Sketch at Simpson 
pit. 
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The deposit is located on the foot hill of the valley of Barro 
Fork, and has been exposed by the erosion of the valley. The 

Coal at Simpson contact with the limestone country rock is only seen on the 
pit. -

north side. The coal is of the cannel variety. Pyrite occurs 
in s'heets along the joint planes, and also in thin films in the 
finer crevices where it is more difficult to remove. Zinc blende 
occurs also in a similar manner. 

The .1Wissouri Valley Goal Gornpany' s rnine is in Cooper 
county, adjacent to the Mo. Pacific railway, on the Missouri 
river bluff, about four miles above Boonville. The coal. lies in a 

Pt<;;'.et in Oooper trough excavated out of horizontal Lower Carboniferous Lime­
stone, the trough being about 100 ft. wi<le and of undetermined 
length. It has been followed, however, for a distance of about 
500 ft. in an east :rnJ west direction. The coal crops out in the 
railway cut and its relation to the surrounding limestone is there 
seen. Two shafts have been sunk on the hill-side above the 
railway, and here about 22 ft. of coal was penetrated. The 
total depth of the shaft is above 70 ft. The following sketch, 
taken in the interior of the mine, will illustrate the conditions of 
occurrences: 

Sketch at Mo. 
Valley Coal Co. 
mine . 

1<'10, 123. Sketch of coal deposit of Mo. Valley Ooa l Co. 

The coal is of the cannel variety, but contains a large percent­
age of ash. It contains small concretions of pyrite in plxes. 
It is stratified, the layers lying horizontally in the middle, but 

Character of coal. curving upward as they approach the limestone walls. Crmhed 
coal and clay with sli,ckensides along these walls testify to con­
siderable movement here. The coal is immediately overlan by 
30 inches of fissile shale, and above this is sandstone abrot 10 
ft. thick. 
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The C01·dell coal shctft is at Napton, in Saline county. It is 
located in a small hill adjacent to a stream. The position of the 
bed and the character of the associated strata is well shown in 
the sketch below: 

---

FIG. 12-l Sketch of coal deposit at Cordell shaft. 

The total thickness of the coal is claimed to be 22 ft. Of this 
a portion about 8 ft. thick was being worked and wus seen at 

Pocket In Saline 
Co. 

Sketch at Cordell 
shaft. 

h · f · t' b ti t th b f I h f d t h Thickness of coal. t e time o mspec 10n, o 1 a e ottom o ties a t an a t e 
foot of the hill where the bed crops out. The shaft is 65 ft. 
deep. The coal dips on the south side quite strongly to the 
north, but soon flattens, as is shown in the sketch. The lower 
bed is bituminous coal of excellent quality, while the upper is Bitnminous. 

reported to be a deposit of the bituminous shale and cannel coal. 
The question of the possibilities and value of these local coal 

deposits seems one destined never to be entirely settled in the 
public mind. They have been described again and again in pub­
lic reports, and their limitations have been frequently defined. 
Yet we see constantly advertised the discovery of new coal fields 
in the State in which the beds are of enormous thickness and Possibilities aud 

value of coal 
of great extent. They have heretofore been overlooked by pockets. 

Geological Surveys is an explanation offered ; the report of 
geologists of past years was wrong, is another, and " coal 
pockets "are myths created by careless examinations or malicious 
intentions. And so with all the sophistry of a " boom " the 
bubble is inflated, sometimes with knavish design, sometimes 
from pure ignorant, sanguine enthusiasm, until, growing too E~!f;~,';~t!;~ 
thin to hold together, it collapses. Collapses sharply and 
decisively, leaving many maimed victims; leaving vacuity and 
barrenness where imagination bad already pictured a teeming 
industry; leaving blasted with a bad reputation a country whieh 
is, above all things, in need of honest substantial credit for those 



Coal pockets as 
indu cement s to 
railway con­
struction. 
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possessions which the glittering picture of the mammoth coal 
hat; cast into insignificance. 

That any one of these coal deposits will furnish enough coal to 
warrant the building of special railway lines to it, there is 
abi;o]utely no probability; hardly will any so far known justify 
the erection of an expensive plant for taking the coal out of the 
ground. For local use in the country they have proved of no 
small value in the pat:it and will continue to do so in the future. 
When located close to a railway, the product has also been 
shipped to distant points with profit, thus furnishing some traffic 
to the road. In some of the counties referred to, these coal 
deposits are numerous and a line of railway passing through such 
country would doubtless lead to theit- development. In such 
instances they would be a source of considerable income to the 
road, though probably of an intermittent character. They can 
never be regarded as the principal inducement to railway 
constrnction though they may, in cases, become incidental 
inducements of considerable importance . 
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NOTES ON THE MINING OF THIN COAL SEAMS 

IN MISSOURI AND KANSAS. 

BY ARTHUR WINSLOW, STATE GEOLOGIST 

, AND 

LEO GLUCK, ASSISTANT. 

The fact of the prevalence of thin coal beds in some parts of 
the State has all'eady been referred to in the preceding chaptel' 
on the coal industry of the State. Some of the reasons why Reasons why 

• . , . thin coal beds 
such beds can be worked with profit were there given. It 1s are mined. 

he1·e proposed to describe the processes by which these beds are 
mined, in order that thei1· entire availability may be appreciated 
and understood. 

The data from which the following article is prepared are 
derived chiefly from a study of the mines in Lafayette county, 
Missouri, where the coal bed is about 20 inches thick, and from . 

Local ti cs studied. 
an inspection of such at Leavenworth, where the coal is 22 
inches thick, and at· O,,age City, Kansas, where it is only 14 
inches thick; these three localities being in the districts in which 
such thin beds are most extensively operated. 

For reference in connection with the various problems 
incidental to this mining, the detailed sections of the various coal section s. 

thin coal beds given in the preceding descriptions of mines are 
referred to, especially those on pp. 115, 119 and 121. 

The general system of mining adopted is the long wall method. 
The prominent recommendation of this method is that it admits · 
of all the co'il in the mine beinD' excavated none bein{)' lost in Recommeu cat!on 

' e ' ' b of long wall 
pillars, as in the pillar and room method. Hence the amount of mcthcct. 

coal taken out in the former case, from any given area is g~eater 
than in the latter case. 

(173) 

/ 
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In the past the belief was general that a tough and somewhat 
flexible roof was an essential condition for the successful use of 
the long wall method. The conditions in Missouri and adjoining 
States necessitated, however, a removal of this restriction and, 
as mining progressed, a system of long wall working has 
developed by which the coal is taken out from under compara­
tively weak and unstable roofs. Yv e hence recognize a division 
of the process of mining these thin beds into the following two 
parts: 

First, wlie1·e the 1·00/ is sfrong and flexible. 
Second, where the 1·oof.is compa1·atively weak and b1·ittle. 
The former condition is, of course, the preferable one and, 

under the latter conditions, work cannot be prosecuted when 
the . roof is extrnmely soft and weak, and it is always more 
expensive and somewhat more dangerous than with the first. 
An essential condition, with either method, is that there be enough 
materi:11 available, either from the roof or floor, to supply the 
packing necessary for partially supporting the roof. This will 
be better understood nf.ter the following description of the 
methoJs of work is read. 

The ideal location in these flat beds, where the question of 
drainage is not the preponderating one, and when the system of 
mining alone is considered, is at the center of the p1·operty, or, 
more properly, in the center of the coal area. 

METHOD OF MINING WITH A STRONG AND FLEXIBLE ROO~'-

With the most approved practice, when the roof is strong and 
flexible, the following is the general line of procedure when the 
mine is operated by a shaft. 

From the bottom of the shaft four ent1·ies are driven in the 
coal at right angles to each other for a distance of from 20 to 
50 feet, this distance depending on the character and streugtlt 

Method of starting.of the roof, the depth of the coal beneath the surface, upon the wo rk with 
strong roof. nature of the underlying clay and also upon the anticipated 

period of operation of the shaft. From the ends of these 
rudimentary entries cross cuts are then driven connecting the 
former with each other, as is illustrated in Fig. 125 on page 175. 
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:Frnm the exterior sides of these cross cuts the coal is next mined 
radially from the shaft, the main entries adyancing with the face 
and being kept open by gob walls and packing. This process 
continues until the face has advanced some 800 feet and until 
the distance between the ends of each two adjacent entries is 
about 1~00 feet. When this stage is reached the face is still 

lmshed forward in the · "ame direction as before but instead ofllletbodofadvanc-
~ ' , Ing face. 

one entry being left open and packed, two are now left, which 
radiate from the main entry, one Oil the right hand side, one 
Oil the left hand side, each at an angle of 45° with the original 
direction of this main entry. In the angle between these two 
new entries a triangular gob wall i3 built, as a permanent pillar, 
and beyond it the mining of the coal continues as before. When 
this has proceeded to such a distance that the haul along the 
face of the coal to the entries again becomes excessive, bifurca­
tion of the entrie:i is again resorted to, although the angle at_ 
which the new entries separate from the original direction will 
be diffel'ent from what it was in the ffrst case. 

l<'JG. 125. !'Ian of mine operated by longwall method in st rong 
and flexible roof. 

Plan o,f mine w,tb 
a strong roof. 
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The proces,; continues until the limits of the property are 
reacbed, unless the coal be at such a shallow depth that it is 
more economical to sink a new shaft than to have a very long 
underground haul. 

In illustration of the general process of mining abovl" directed 
the preceding outline sketch of the map of a mine operated by 

M!~~od mustrat- thi,; method is pre~ented in Fig. 125. The position of the shaft 
and of tbe adjacent pillars will be readily recognized, the pack­
ing of gob is indicated by the irregular shading, while the face 
of the coal is plainly shown by the black band surrounding the 
whole. 

METHOD OF MINING WITH A WEAK AND BRITTLE ROOF OR" THE 

ROOM'' METHOD. 

When the roof is comparatively weak, and bril_tle, a method 
of mining is pursued which differs from the last described in that 
less space is left between the advancing face and the packing 
which follows it. Thus, while, in the former case, a track i,; 

Difference of laid alon
0
0' the face between the entries, over which the coal is 

method with a 
weak roof. pushed in boxes, in the latter case no track is laid along lhe face, 

but the coal ie removed directly along numerous subordinate 
entries. By this means much less open space need be left at any 
one time between the packing and the face, with consequent less 
strain upon the roof. 

The general mode of proceeding is as follows : From the foot 
of the shaft entries are driven in opposite directions for a short 
distance in the coal. As soon as a sufficient length of face is 
exposed for mining operations to proceed, the coal is attacked on 

• both sides of the entry along the whole length. As the face 
M~,~~?k~of stnrtlng advances the waste material 01· gob is thrown behind and, at the 

same time, ways are left with packed walls on both sides at inter­
vals of about 40 feet. With the best practice these passage ways 
are run at right angles to the main entry. Between two passage 
ways, along the main entry, walls of packing are carefully built. 
The interval between two such is known as a room, and is 
generally operated by one miner. 
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The general plan of thus stat·ting such work is shown m the 
accompanying figure: 

1''10. 126. Pinn showing method of starting work 
by longwull with a weak and brittle roof. 

At a distance from the shaft of about 100 feet cross entries 
parallel with the room ways, are started, on each side of the main 
entry, which are kept open by packed walls continuously to the 
limits of the workings. 

Between these cross entries the rooms :irn continued in a 

FIG. 127. General plan or mine operated by Jongwall 
method with a weak roof. 

· 12 

• 

l'lan showing 
method of start­
ing work. 

Plan of mine with 
. weak roof. 
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direction at right angles to the main entry, while, beyond these 
cross cntri~s, rooms are now started parallel to the main entry. 
Each room is made about 200 feet long and beyond this cro<,s 
entriPs are opened from which new rooms are started. This 
method is more difficult to descrilie than the last. A study, 
however, of the diagram on p. 177 will make the method of work 
plain. The douhle broken lines there shown are entl'ies, whereas 
the single solid lines are roomways. Between these are the 
packing and gob. The heavy black band around the margin is 
the face of the coal. The object in having the various entries 
and in not running the rooms to an indefinite length, is mani­
fe,;tly to limit the distance which the miner has to push his boxes 
of coal, and to gather the various boxes into entries at frequent 
intervals. 

The two methods of work above outlined are both with shafts. 
·with drift mmes the method of working is the same, only the 
length of face subtends a smaller angle than with the shaft 
mining. 

DETAILS Ol' LONG WALL MINING. 

Having now given a description of the general principles of 
mining in .these thin coal beds, we will proceed to a discussion 
of the details. 

Methods of d,·iving enfries. The method of entry driving in 
these coal beds, varies with local conditions. 

As the coal bed itself is not sufficiently thick for a traveling 
way to be confined to it, it is generally necessary to cut down 

)fethods of ctertv- the roof, or to take up the floor in order to acquire the requisite 
Ing entries. height. The section of such an entry is illustrated in the 

following sketch. In the larger mines n height of about 6 feet 

FIG. 128. Cross section illustrating the 
manner of driving entries. 
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is usually dm;ired in the main entries. In the mines at Osage 
C. t h ti · ] 4 f l • \ d 4 f . .J Dimensions at 1 y, owever, 1e entry 1s cut on y eet 11g I an eet w1ue, Osage c ity. 

but here the roof is a soft shale and generally falls down so that 
a height of 6 to 8 feet prevails. The entry is driven narrow 
here so as to prevent heavy roof falls. In the Leavenworth At Leavenworth. 

mine-; the dimensions of the entry are 5 feet wide at the base, 4 
feet at the top and 6 feet bigl1. In Lafayette county the height 
of the entry is about 5 feet and the width varies np to 12 feet 
with the double track entry ; the roof here is self-supporting In L afaye tt e 00· 

and there are not the same restrictions to the wi1lth of the entry 
that prevail in mines with weaker roofs. ]n minor entrie;; and 
room ways, and also in very :-mall mines where mnles are not 
used, very little roo!· or bottom is taken out and the height in 
many cases is only about 3 or 4 feet. 

Entry driviPg in the solid coal i.5 only done at the beginning 
of the work, through the pillar at the foot of the shaft. Beyond 
this the entry work consists in packing the walls on each side, 
brushinp: down the roof or taking up the floor and laying the 
track. The method of doing this and the attendant cost vary 
with different condition~. In the vicinity of Lexington the 
entry i-, driven through the pillar by fir,;t undercutting the coal 
to a di,;tance of 18 or 24 inches and then shearing the coal on 
each side of the entry to a corresponding depth. The rib of coal 
thu;; left is then wedo-ed down and removed. The coal bed here Deta il_s of entry 

0 dt lVlllg. 

is less than 2 feet thick ( see Fig. 80, p:,ge 121) and, between 
it and the overlying limestone roof rock, there are only a few 
inches of ,;hale. Hence, in order to acquire the requisite height 
for hauling in the entrie,,;, the clay underlying the coal is lifted to 
a depth of 2f feet. In places, where there is more shale 
b1·tween the cap rock and the coal, le,-s of the underlying clay is 
taken up, and the roof shale is brushed down. Elsewhere, as in 
the Leavenworth mine:;, where there i:; no roof rock, but a large 
body of shal e immediately overlying the coal ( see Fig. 75, page 
115) the requisite height of entry is obtained entirely by 
bm•hing the roof. Under co11ditio11s such as sometimes obtain 
near Corder in Lafayette county, where the overlying shale 

. and the underlying clay are both thin, the roof rock is shot 
d own in part. This lifting of the bottom:clay, or brushing and 

.. 
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shooti11g of the roof is necessary both in tile entry beyond the 
solid pillar as well as in the latter. 

The cost of thu"l driving an entry varies with the different 
conditions. In the vi cinity of Lexington the removal of the 
coa l in the entry through the pillar costs about $5 .00 a running 

cg;fv~,;;~~rlatay• yard. The lifting of the tough, hard bottom clay to a depth o-f 
ette Co. 3 feet in entries costs about $2.50 per running yard. In the 

vicinities of Corder and Higginsville, where the roof rock is 
shot down to a height of about 3 feet, the cost i:; about $2.00 a 
running yurcl. 

At Leaven\\'orth and about Osage City, where fi s,; ile r,;hale 

A L 
overlies the coal, $1.25 a yard is p:1id for brushing down the 

t eavenworth . · 
and Osage Ci ty. roof, in the main entries, to a height of about 4 f eet above 

the coal. In the short room w:1ys , in these mines , the miner 
brushes down the roof to a height sufficie11t for man haulage, 
without extra pay. · Track-laying is done by the companies in 
the main entries; and such props as are neces,.;ary there are abo 
furnished by the company. In the room ways th e miner lays 
the t emporary track there used, and the company furnishes the 
necessary material. 

1.Wetlwd of J.l1ining Coal. The method of mining the coal is 
.iliethoct 01 Mining essentially the same in both of the systems previously de tined. 

con!. The coal is undercut along the whole face, to a depth of about 
18 or 24 inches, and is wedged down, or falls from the weight of 
the superincumbent sl rata . These general conditions are illus-

)li ner µaid pe~ 
ton. 

" 

FIG. 129. Cross section !l!ustrntiog th e method 
of mining coal. 

trntcu in Fig. 129, adjoining. The practice is for a certain 
length of face lo be assigned to each miner and he is paid at a 

fixed rate fol' the amount of coal wbic'.1 he get s out. The under­
cutting is done, in al111t1st all cases, by hand, no machine cutter 
having been ::;ucces:sfully used in 811ch mining in the dist ricts. 
examined. 
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In addition to the work of undercutting and wedging the 
miner has, further, to load the coal an<l sometimes to push it to 
the entries; to pack the gob, to keep his room way open and to D etail s of mining. 

lay the track in these ro1o1m ways and to move it along as the face 
advances. He, further, furnishes hi,; lamp oil and all tools and 
keeps the latter in repair. When props are necessary at the 
face he puts these in place, but they are furnished him by the 
company ready for setting. The undercutting is generally done 
in the clay under the coal and is about 4 ft. high at the face, 
tapering towarcls the end. Where the underlying material is 
excessively hard, however, or where there is little or no clay the 
cutting is done directly in the lower bench of coal. This is, of 
course, ohjectionable in that it causes waste of coal. The length 
of face worked by one miner varies from 20 to 60 feet, and the 
length of cut per shift varies 10 to 40 feet, according to the 
character of the underlying material, the thickness of the coal 
an'il other minor conditions. A cut of about 20 feet i:,1 perhaps L ~n,rths o f ract 

a fair average. With the strong ro11f, where a track is layed ancl cut. 

along the face, the distance between the face of the coal an,! the 
gob packing is generally about seven feet, and this must be kept 
dear by the miner. 

'With the weak roof, where no track is layed along the face, 
the ~pace is generally not more than 3 feet. In Lafayette Co., Track space. 

a11d in the Leavenworth mines, the miner is paid at the rate of 
ahout 4c per bushel ( $1.00 per net ton) for the clean coal which 
he mines. In the Osage district about a cent more per bushel 
is paid in consideration of the thinness of the bed and the 
consequent increased difficulty of mining. 

Methods of building pillal's and packing gob. The method of 
supporting the roof is different in the two systems described in Pillar lrn il d m g 

the preceding pages. Where the roof is a strong one a heavy and an ct gob packing. 

well packed wall is carried along by the miner on each side of the 
entries. Between these, continuous pillars, less carefully packed, 
are carried along at right angles to tho face, as the work advances. 
TheRe pillars are built of the heavier and larger blocks of waste w1, 11 s tro ng root . 

material, and in between them the smaller and loose material is 
shoveled. 
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The plan of work above described 1s well illustrated in the 
following Fig. 130. 

• 

I ,.I ~ , ,. •l •1.' I •"' •• • 

FJG. 130. Plan illustrating pillar work and gob 
packing with a strong roof. 

The distance between each pillar is generally about 6 feet, the 
wall itself is usually about 2 feet thick and it is tightly wedged 
with the roof at the top. The miner who works adjacent to the 
entry builds the entry wall, generally without extra pay. The 
difference between this wall and the others is that it is made of 
the larger blocks, is more carefully packed and is built witl1 a 
smooth face towards the entry. The proximity of the miner to 
the road head is thought to be a compensating consideration for 
the extra work of building this wall; in some cases, however, a 
small extra allowance of pay is made for this work. 

In mines with weak roofs pilla1·s are canied 011ly along the 
e11tries and, in tho room ways between these, props are placed in 
rows rnnning vertically to the face. In the Osage district of 

Pill a rs and props • • • • • 
with weak rvof. Kamas each prop 111 such a roof 1s 18 111. apart and each row 1s 2-} 

Plan with weak 
roof. 

to 3 feet from the aujoiri11g one. As the work proceeds the 
entry walls are built of the la1·ger material and the loose mate­
rial is thrown in around these rows of props. In the subjoined 
figure this general plan of work is illustrated. 

FIG. 131. Plan illustrating pillar work and goll 
pucking with n weak roof. 

The melltorl of hauling. In the larger mines hauling in the 
entries is generally done with mules. They haul the coal in trips 
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of several cars, the number being dependent upon the grades 
encountered in the 

1 
entries. In some large mines, where the 

o-rades are very slio-ht or the coal dips towards the outlet the 1kthods of 
, M o ' ' hauling. 

cars are run out singly by the miner, and this is generally. the 
case in small mines. The capacity of the cars is generally about 
one-half a ton or less, they being small and low on account of 
the limited working space. The track in tho entries is generally 
a light T rail, spiked to wooden ties. Where the track runs c,~:.'~~~!~r of 

along the face, the rails are the same, but they are tied together 
by irnn bars. As the face advances the whole track is moved 
forward hy the miners. This track between two entries is not 
connected at the middle, but has loose ends. As it advances 
with the face, the distances between the diverging entries neces-
sarily increases and, to allow for this, additional lengths of track 
are added from time to time The entry track and face track 
are connected by a fiat iron plate on which the cars can be readily 
transferred from the one to the other. In somo mines, where 
the entry is wide,a switch is laid at each road head, where empty 
cars or boxes are stored and full cars can pass each other. 
Further, in mines with soft roofs, where the cars come from a 
large number of different points, turnouts are provided in the 
entries, where empty trips coming in can pass the full ones going 
out. The transfer plate at the road head is not advanced with 
each moving of the face track, but, generally, remains in the same 

Face tracks. 

place for two or three days, the face track being curved back to 
~ ltoom tracks with 

meet it. Along the rnom ways, in mines with weak roofs, only weak roof. 

temporary tracking is laid of wooden strips lf' x 3" in section. 
I!) mines with :;trnng roofs the empty cars are all run in 

along the face track, to the various places of work, by the 
" pusher," ttnd are then filled by the miner. After the cars are 
:filled they are removed successively from the face track to the 
entry track by the pusher, beginning with the car nearest the Transfer of cars. 

entry. As each full car is removed an empty one to replace it 
is brought in and is temporarily turned up off of the track so as 
to allow the full ones beyond to pass by, as they are pushed out. 

In mines with weak rnofs the car is run to the end of each 
roadway and is then loa(led by the miner, who either shoves 
each block of coal separately to the face of the roadway, or 
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slides it on small sled like buggies to such road ways and there. 
loads it on to the cars. 

Methods of ventilating and dmining. The system of 
ve11ti_lation in these mines is extremely simple; in fact it is one 
of the points recommending these methods of long wall work 
that, when properly prosecuted, the mines are so easily 
ventilated. 

I11 some cases the entire fresh air current is carriecl from 
tlie downcast shaft out one of the entries to the face, it is then 
split to the right and left and carried around the whole face to 
the end of the opposite entry, along which it returns to the 
upcast shaft. In other cases the air current is split at the 
beginning, at the foot of the downcast shaft, and is then carried 
in opposite directions to the face, where each current is a:rain 
split to the right and left. These currents then pass along the 
face around a quadrant of a circle, where two from opposite 
directions unite and pass back along one entry to the upcast 
shaft. The entries which are off the line of the main cnrrent:,; 
are generally cut off from these cunents by brattices or doors, 
and are generally ventilated by the occasional opening of the 
doors or by the leakages through the brattices. In some cases 
sm:ill side currents are kept up constantly along side entries 
which are much used. 

'l he draining of many of the mines, in which thi~ system of 
work is carried on, is a very ·simple matter, inasmuch as little or 
no water accumulates in them. Where water exists it is drained 
towards a sump located at a low point, and is thence pumped 
to the surface. For drawing the water to the these sumps, 
small ditches or drains are dug along the entries, and, in some 
cases, small drain tile is used. A large amount of water in con­
nection with such mining is an especially serious objection. 
inasmuch as it tends to weaken the roof, to soften the underlying 
clay and to produce excessive settling and squeezing throughout 
the mine. 

Oonclucling 1·emal'ks. The fact that, with the methods of 
mining which have been de-cribed, all of the coal can be removed 
from the ground, has already been referred . to as the chief 
recommendation. · The ew,e of ventilation has also lieen referred 
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to and the simplicity of the plan of work further recommends it 
to use. It is desirable, however, in order that the best result;; 

1. J d h h l b d 1 1 d Conditions to he may ue rP.aC 1e , t at t e wor { e prosecute regu ar y an . observed. 

uniformly , so that the face advance kq ually in »11 directions and 
preserve approximately the shape of a circle. If this is not 
done the coal will not split off freely at some points along the 
face , while elsewhere it will split off before a i,ufficiently deep 
undercut has heen made. Further, unequal settling resulting 
from this irrngular work will produce inequalities in the floor 
and roof, which become obstructions in hauling the coal along 
the face. A greater fracturing of the roof is also liable to result, 
accolllpanied hy all of the attendant, difficulfois . All of such 

A regulnr face. 

long wall mining, however, causes a greater or Jes;; fracturing of 
l f O h . . . ll . bl Difficulties t 1e roo . n t 1s account, 1t 1s not gen era y pract1ca e to throug~ roo[ 

. . . . fracturrng. 
carry 1t on when the munng 1s near the surface, and when the 
surface is a wet one. An excessive amount of water is 
admitted to the mine in such cases. It can also not be practiced 
at a shallow depth when the overlying property is of great value, 
for the reason that the effect s of the settling may be transmitted 
to the surface and cause serious damage. 

A number of suggestions might be made in the nature of 
improvements upon the methods of mining these beds, both in this 

Im1>rovements 
State and in Kansas . Among these are the introduction of rope suggested. 

and powe1· haulage, and the use ot machine cutters . In the 
direction of rope haulage nothing has yet been done. The 
reasons generally g iven, are that the properties worked are too 
small and the amount of coal available too little to wanant the 

00
. t· t 
Jee IOUS 0 

introduction of an expensive plant. Further, the shallow depths rope ha ulage. 

at which the coal is found in many places, makes it cheaper to 
have freq uent openings from the surface than to haul the coal 
far underground, by power or otherwise. In the future, ae the 
industry develops and as the demand becomes greater and more 
regular, some of the condition <;; will change, and improvements 
in these and other directions will probably be made which will 
lessen the cost of production. At the Mendota mine in th e 
northern part of the State, where the coal bed is nearly 3 feet 
thick, rope haulage is a lready successfully used, but here both 
the pillar and room as well as the long wall method are practiced. 
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Machine cutters have been expel'imented with to a limited 
extent in Lafayette county, but not with success. The Hanison 
machine was used. The chief reasons given for· the failure 
of the experiment are the lack of competent and willing labor, 
and the excessive amount of refuse which the cutters made. 
The coal bed here was only about 18 in. thick, however, and the 
cutter took out nearly a foot of clay. This together with the 
overlying shale which came down with the coal was more than 
could be disposed of in the mine, and hence haq. to be hauled_ to 
the surface at excessive cost. At the same Mendota mine in the 
northern part of the State, in which rope haulage is practiced, 
machine cutters have -also been intrnducecl and are suceessfully 
used. We do not feel, at present, at all convinced that with 
some form -of machine especially adapted to these thin beds, 
machine cutting may not be in the near future successfully 
prosecuted. 



APPENDIX B . .. 
LIST OF COAL MINE OPERATORS IN 11ISSOURI. 

ARRA....'- GED ALPHABKJICALLY BY COUNTIES • 

.From mauuscript sheets of the report for 1891 of the State ::\'line Inspector, 

C. C. Woodson. 

ADAH{ COUNTY. 

Name of JJilne Opemto,· Post Office Jlfine Located 
01· Company. Address. Nea,·. 

Desanko's Mine..... . . ........... .. Kirksville. 
Harriot Bros ............ ... .. . ..... Stahl . .. . . ............ Stahl. 
Ledford, John....... . .......... . .. . " 
Novenger, J. B....... . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . . " 
Pennsylvania Coal Co...... . ........ Kirksville ............ *Stahl & Danforth. 
Scott, D. C.... . . . . . . . . . . . . . . . . . . . . . . " ............ I{irksville. 

AUDRAIN COUNTY. 

Audrain M'fg & Coal Co ..... .. .... ... Vandalia . . ....... ... . *Vandalia. 
Day, Geo. W .... . ................... Laddonia ............. Laddonia. 
Detienne, Owen ...................... Mt. Carmel. .......... Mt. Carmel. 
Eastham, C. P ............ . ......... . Laddonia... . ........ Laddonia . 
Howartt, John . ...................... Mt. Carmel ........... Mt. Carmel. 
Lynch, Owen ...... . .... . ........... Laddonia ..... .. ...... Laddonia. 
Montague, James D.................. ' ' . . . .. . . .. .. . " 
Oldham, Henry .................... . . Centralia ............. Centralia, 
Robbins & Mathews . . ... . . .. ...... .. . W orcester ... ..... . . . Worcester. 
Vandalia Coal Co .. . ........... .. .... Vanclalia ............ *Vandalia. 
Wiley, Frank ........................ Centralia ..... . . . ..... Centralia. 

BAR'.rON COUNTY. 

Bacon,W. s ........................ Lamar ........... . ... Lamar. 
Beeker, Henry.. . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . " 
Blocher, W. C .... .... .... ............ Esrom ............... Esrom. 
Boulware, P. G. & Co ..... . .... ... .... Liberal. .............. Liberal. 
Bristow & Kimball .................. Lamar ............... Lamar. 
Cameron, C. J ....................... Liberal. ...... .. ...... Liberal. 

• Employing ten or more men. 
( 18 7) 
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BARTON COUNTY-Continued. 

Name of /lline Oµe,.ato,. 
or C01npany. 

P ost Office 
, .Address. 

Carroll, A .. . . .. .................... . " 

J.fine Located 
Near. 

" 
Clark, Wilson ... ... ....... .... .. . . . . Lamar ............... Lamar. 
Cole, M.............................. " . . ... .. ,. ...... " 
Cox, Thomas . ........ .. . ... . ........ Liberal.. ....... ..... . Liberal. 
Davcry Bros............. . . . . . . . . . . . . .. , ... , . . . . . . . " 
Dixon, J. W .... . ............ . ..... . Milford .............. Milford. 
Ferguson, J. C .......... .... .... . .... Nashville ..... .. .. . . .. Nashville. 
Foulk, Phillip .... ... .. . .......... ... Liberal.. . . ..... .. . . .. Liberal. 
Gilmore, James W . ...... ..... .. . ... . Sheldon .... . .. ...... . Sheldon. 
Gregory, Thos & Sons ... ... .... . ... Lamar ............ ... Lamar. 
Hatfield, H. C . ....•......... ........ Li beral ........•..•. , • Liberal. 
Hays, Basil D ... . ..... .. . .......... . Lamar .. ...... .... ... Lamar. 
Jones, Wm . . .. ........ .......... ... Verdella .. ..... . .... . Verclella. 
Lavery Bros .................. . .... .. Liberal .............• , Liberal. 
Laws, John ...... ...... . ....... ... .. . Bdoit ............... , Beloit. 
Liberal Coal Co ...... ............ .. .. Liberal .. . ... ...... . . . *Liberal. 
Lucas, M. H ...... ... . .............. Pedro .. ..... ... ... . ,Pedro. 
Mack, W. L ...................... Lamar ...... . ... .. .... Lamar. 
Morgan, C.H .................. .. ... Miuclen Mine . . ...... . *Minden. 
Owens Bank . .......... .............. Lamar .... . .......... Lamar. 
Parry, J. C ...... .... . .. .. . . .. .. . . . . " ... , . .. . . .. . . .• " 
Perkins, John .........•.............. Liberal. .............. Liberal. 
Perry, W. H ... . ....... .... ... ....... Milford ............... Milford. 
Rowes, L.J ........................ . . Sheldon, Vernon Co .. Shelclon. 
Ryan, G. G, ......................... Milford .............. Milford. 
Spear, M. M .............. .... , .... . . Lamar ............... Lamar. 
Spring, Mattie B..... . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . " 
Stukey, Ephram .... .. .. .. . ...... . ... ,Beloit ............ ... , Beloit. 
Sturdevant, JC ...................... Lamar ..... .. .. . , ... . Lamar . 
,vaite, C. G ......................... Pittsburg .... .. . .... .. Minden. 
Wear Coal Co ....................... Minc\eu Mine ......... *Minden. 
Whitsell, H. J .. .. ..... , ............. Liberal.. .. ..... ..... Liberal. 
Wilson, John G....... ............ ... " .. . . .. . . . .. . .. ·' 

BATES COUNTY. 

Baldwin, L ....... .. ..........•.....• Worland .... . .... .. Worland. 
Bruce, W ....... ..................... Rich Hill .. ..... .... .. *Shobe. 
Caton , F. H .......................... Worland ......... ... Worland. 
Farrar & Armstrong . ..•..... . ..... .. Hume ... ......... .... Hurne. 
Funk, Benjamin . . . . . . . . . . . . . . . . . . . . . " ............. . . Foster. 
Hines Bros...... .. . . . . . . . . .... ..... Rich Hill ...... .. .... Rich Hill. 
Hocker Bros . ............. .. ......... Amoret ... . .. ........ Amoret . 

~ Employing ten or more men. 
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BATES COUNTY-Continued. 

Nmne of ,Vine Operator 
or Company. 

Post OJJice 
Address. 

llfine Locate,l 
Nea,·. 

Hopkins, S. W ........ .. ... ... . .... .. Rich Hill. ............ Rich Hill. 
Hunt Bros ......•.................... W er land ......•... .. .. vYorlan<..I. 
Jenkins Bank ........................ Sl10be. 
Johnson, John ....................... Worland ............. Worland. 
Keith & Perry Coal Co..... . . . . .... Kansas City .......... *Rich Hill. 
Mace, W. H ... . .. ............. . ..... Foster ............... Foster. 
Martin, F. M ....................... Rich Hill. ........... *Rich Hill. 
Martin, 1'1. I(........................ '' " . . . . . . . . . . . " " 
Missouri Coal and Cons tr. Co ........ Kansas City .......... * Amoret. 
Lucas, W.W . . ...... ... ... .. ..... . . . . Rich Hill ........... *Rich Hill. 
Pearson, Peter...... . . . . . . . . . . . . . . . . • " " ........... * " " 
RichHillCoal&Min.Co.,No.2 ....... " " ........... * " " 

" " Wethcrs, No. 3...... ... .... " " ........... * " " 
" " Graham,Thos,No.4 ... .... " " . .......... * " " 
" " Barton & Cheney... . . . . . . . . . " '' ........... * " " 

Raney, F. A . ........... ....... ... .... Worland ............ Worland. 
Robinson, D. L...................... " . . . . . . . • . . . . " 
Seawell, J. W. & Co ............... ... Kansas City .......... Rich Hill. 
Sein, J,iy.... . . . . . . . . . ............ Rich Hill ....... . ..... * '' " 
Skillman, A ..... ...... .... . ......... Foster ............... *Foster. 
Spencer, 0 ......................•.... Rich Hi! ! ............. Rieb Hill. 
Springer and Gardner ................ Worland ............. *Worland. 
Sullivan & Cheney .................... Rich Hill. ............ *Rich Hill. 
Thurman, E. H.... . . . . . . . . . . . . . . . . . " " . . . . . . . . . . . . " " 
Vance, J. A .............. .... ....... Amoret. 
Western Coal & Min. Co., No. 1 .••••. Foster .........• ...... *Foster. 
Williams, Frank & Co ................ Rich Hill ............ Rich Hill. 
\Vise, J. M................. . .. . . . . . . " '' ............ * " " 
\Voodson & Woodson. . . . . . . . . . . . . . . . " " . ..... .. .... * " " 

BOONE COUNTY. 

Beudle'.d, E. B . ..... .. .. . .......... Columbia ............. *Columbia. 
Blakemore, Thos. H .................. Harrisburg. 
Columbia Coal Co ....••.......... . .. Columbia ............ *Colt1mliia. 
Davis, Isaac ....... . .• .. . : •...•...... Brown's Station .....• Brown's Station. 
Gaither, James W.... . . . . . . . . . . . . . . " " " " 
Goodding, W . A. & Co .....• . ........ Columbia ........•. ... *Columbia. 
Gordon, T. S.... . . . . . . . . . . . . . . . . . . . . " 
Gossett & Bro.. . . . . . . . . . . . . . . . . . . . . . '' 
Jone~, Walter ....................... Brown's Station. 
Kurtz, D. W . IL ..... ...•............ Columbia ............. Columbia. 
Lowery, Geo ...................... . " 

* Employing ten 01· more men. 
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BOONE COUNTY-Contiuu.ed. 

Name of llfine Operator Post O.Dice J.fine Located 
o,· Co111pau11. Address. Near. 

Mayer, D. A. & Bros ................. Sturgeon ............. Sturgeon. 
Peters, M. C ........................ Columbia ............. Columbia. 
Qaittier, L............ . . . . . . . . . . . . . . " . . . . . . . . . . . . " 
Redifer & Edwards .....•............. Centralia ..•.......... *Centralia. 
Short, J. B ..................... . .... Harrisburg ........... Harrisburg. 
Stidhame, W. A... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 
Stone, James ,v .... ................. Perr.he ............... Perehe. 
Wiley, Frank........ . . . . . . . . . . . . . .. Centralia ............. Centralia. 
Winterholter ........................ Brown's Station ...... Brown's Station . 

CALDWELL COUNTY. 

Caldwell Coal Co .................... Hamilton .....•....... *Hamilton. 
Hamilton Con! Co...... ........ ..... " ............. * " 

CALLAWAY COUN'I'Y. 

Bishop, R. L. & Co .................. Fulton •....•....•.... Fulton. 
Ca-tie, Wm.......................... '' ... . . . • ........ " 
Harris, A. & Bros.... . . . . . . . . . . . . . . . " ................ * " 
Harri~, John........................ " . . . . . ... . . . . . . . . " 
Henderson, J. S .. ................. .. McCredic ... .......... · " 
Holme•, Adolphus ..................• Fulton . . . . . . . . . . . . . . . '' 
Grey, Wm ........................... Stephen's Store ....... Stephen's Store. 
Griswold, Warner ................... Guthrie .............. Guthrie. 
Lemers, R ........................... Fulton ............... Fulton. 
Maycock, Sam'!..................... " . . . . . . • . . . . . . . . " 
Oldham, Wm .....•.................. Stephen's Store ...... Stephen's Store . 
Smith, James ............... . ........ Fulton ............... Fulton. 

CEDAR COUNTY. 

Anderson, W. O ...................... J erico . ......•. . ...... Jerico. 
Cole, M. M. ....... ...... .. . . . ... .. .. '' ..........••... 
Daniels, Lee ........................ . 
Davi.;, A. B ......................... . 

" 
" 

CHARITON COVN1.'Y. 

" 
" 

Clark, Mathew ... . .... . ...........• Marceline, Linn Co ... *:Vlarceline. 
Price, E. W ............... . ......... Keytesville...... . . .. Keytesville. 
Stanton Bros .........••.•......••..• Mnrceliue. 

* Employing ten or mor:- men. 
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CLAY COUNTY. 

Name of Mine Opemto,· Post Office J.Iine Located 
or Company. Add,·ess. Nea,·. 

Randolph Coal & Gas Co ...... . ...... Kansas City . ... . .. ... *Randolph. 

COLE COUNTY. 

Elston, F. & M. & Co ...... . .......... Elston ............... *Elston. 

COOPER UOUN'.rY. 

Missouri ValJ.,y Coal & Mining Co ... . Boonville ......... ... *Boonville. 
Fork, Eli . ........................... Sylvania ............. Sylvania. 
Palmbury, A ........ . . .. .......... .. Bunceton ............ Bunceton. 

DADE COUNTY. 

Leonard , A . .. . .. .. . . . . . . . . . .. .. . . . Sy! vania ........ . ... .. Sylvania. 
McC!uey, Robt. ....... . ... .......... . ....... .. .. . 
Riley, Jack.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . '' 
Sharp, R. l\f.. .. . . .. . . . . . . . . . . . . . . . .. " ...... .. . . . . . " 
Shoemaker, J. IC .. . ... . ..... ... ..... Cedarville .......... . . Cedarvi lle . 

Gl"tUNDY COUNTY. 

Gruudy County Coal Co ...... . .... Trenton .............. *Trenton. 

HENRY COUNTY. 

Baldwin & Fonda .................... Calhoun .. ............ *Calhoun. 
Bodu, I-1. H .... ... . ........... .. . ... Clinton .............. *Clinton. 
Col1en, S. B .. .. . .... . . ... .... . .. .. .. Seclalia .. ......... . . . * '' 
Co-operative Coal Co . ... ............ Lewis Station .... ..... *Lewis Station. 
Dunlap Coal Co . ... .... . ........ . ... . Brownington ...... . . . Brownington. 
Hobbs , H. B .... ......... . ... ..... . . Deep Water ........ . . *Deep Water. 
Hurst, John...... . ... .. ...... . ...... " ......... * " 
Hurt,J.W........... . ... . .. ........ " .......... * " 
Kay Cod Co. . . . . . . . . . . . . . . . . . . . . . . . . " .......... * " 
Keith & Perty .. . .... . ... ........ . .... Kansas City .. .... .... * ,, 
McFadden & Evans ..... ..... .. ...... Deep Water .......... * " 
Nvble, H. T ......................... North ................ North. 
Owens, B. L ........ . ..... .. ......... Clinton ...... ....... . *Clinton. 
Pigg, D. B. C. & M. Co ......... . .... . Lewis St1tiou .. . ... : . *Lewis Station. 
Tebo Co ·1l Co . . ...... ..... . .......... Le wis Station ... ..... * Lewis Station . 
Thompson, John & Co . ..... . ... .... . Brownington . . ... ., ... *Browningtou. 
Woods & North ................. .... North ................ *North. 

• Employing ten or more men. 
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Narne of Jlline Operator 
or Couipany. 

APPENDIX B. 

JASPER COUNTY. 

Post O.Uice 
AdcZ..ess. 

Williams, A. w ..................... Joplin. 

JOHNSON COUNTY. 

.lline Located 
J..Vea,r. 

Boyd, Thos. H. &Co ................. Knobnoster .......... *Knobhoster. 
Bullock, D. A ......... .. ............. Warrensburg ....... . Warrensburg. 
Doffelmeyer, T. T................... " . . . . . . . . . " 
Evans, Jno. B........................ " . .. . .. .. . " 
Honse, John ......................... Kuobnoster .......... Montserrat. 
Macrae, A. W .......... . ............. Warrensburg ..... .... Warrensburg. 
Meiley, M. B... ... .. . .. .. .. ... . .. .. " .. .. ... .. " 
Marley Fitch & Harden ....... .. ... ... Montserrat .... . ...... Montserrat. 
Murley, Joseph...................... '" 
Park, John ........................... Dunksbnrg ........... Dunks burg. 
Phillips, Wm ......................... Warrensburg .... . .... Warrensburg. 
Serang, J. S ......................... Dunks burg ........... Dunks burg. 
Strickland, G. W...... .. .. .. .. .. .. .. " .. .. .. .. .. .. " 
Warrensburg Electric L. Co ........ . . Warrensburg ....... . Warrensburg . 
Woocl, B. F ... .... . ........... ...... Warrenburg, ........ Warrenbnrg, 

LAFAYETTE COUNTY. 

Bell & Greer ..•...... .. ............. Lexington ............ *Lexington. 
Bolen Coal Co. . ..........•........• Kansas City ......... * Higginsville, 
Bonanza Coal Co ...........•....... . Higginsville .....•.... *Higginsville. 
Bruce, J. D ..... ...... . ............. Kansas City .......... * " 
Carter, Andrew .............. ..... ... Wellington .... ........ Wellington. 
Clark, Thomas ...................... Lexington ............. Lexington. 
Corder Coal & Coke Co ............... Corder .............. *Conler. 
Dover Coal Co ... ..... ..... ...... : . Dover ................ *Lexington. 
Elling's Miae....... . . . . . . . . .. .. . ... Concordia ............. Concordia. 
Excelsior Coal & Coke Co ............ Higginsville ........•. *Higgins,ille. 
Fitzgerald, S. J ...................... Aullville .............. Aullville. 
Gasaway, L.A ....................... Mayview ............ *Mayview. 
Gunn & Co .......................... Higginsville .......... *Higginsville . 
Graham, R .... .... ..... .. ... ... ..... Aullville ............. * Aullville. 
Haygood Coal Co .................... Higginsville .......... *Higgins,·ille . 
Harlman, C. H -..................... Kansas City .......... *Waterloo. 
Hoffman, Emil ....................... Hiµ-ginsville ....... .. Higginsville. 
Kelley Coal Co.: ................. .... Lexington ............ Lexington. 
Kist, Joseph......................... " .. .. .. .. .. . " 
Kram pt, Robt ................. . ..... Concordia ............ Concordia. 
Kresse, A. F...... . . . . . . . . . . . . . . . . . " . . . . . . . . . . . " 

* Employing ten or more men. 
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LAFAYETTE COUNTY-Continued . 

.Name of Mine Operator 
or Cornpany. 

Post Office 
Address. 

Mine Located 
Near. 

Lafayette Coal Co . .................• Lexington ........... *Lexington. 
Lexington Coal & Min. Co.,.... . . . . .. " ........... * " 
McCarty, C. F ........................ Corder ............... Corder. 
McGrew, J. C ............ .... .. ...... Lexington.. . ........ *Lexington. 
Macey, Henry ....................... Kansas City .......... *Lexington. 
Missouri River Coal Co ...•.......... Lexington ............ *Napoleon. 
Morrison Bros. . . . . . . . . . . . . . . . . . . . . . . ........... Lexington. 
Napoleon Coal & Min. Co .... .... .... Napoleon ............. *Napoleon. 
·O'Malley, Andrew ................... Lexington ............ Lexington. 
Powell, E. B .... ... .................. Higginsville .... .. ... * Higginsville. 
Republican Mine..................... " .......... * 
.Rocky Branch Coal Co....... . . . . . . . . " ......... * " 
Seawell, J.M. & Co .................. Kansas City ..... . .... *Wellington. 
Stealy & Fowler Coal Co ........ .... Higginsville.... . . . . . . Higginsville. 
·Tate,Jno.w........................ . ......... * " 
Walton, Thos .. .. . ................. .. Lexington...... . .... *Lexington. 
Wellington Coal Co ....... ........ ... Wellington .......... "'Wellington. 
Wilkes, S. E ... ...................... Higginsville .......... * " 
Winson Co:11 Co. · ..... .... ... '. ....... Lexington .. . ... ..... * Higginsville. 

LINN COUNTY, 

,Clark Coal Co ....................... Brookfield ............ *Brookfield. 
House, Peabody & Co . . . . . . . . . • . . . . . . " ........... * 
Kansas & Texas Coal Co .. .. ......... t:lt. Louis ............ "'Marceline. 
Schoeffer, Bernard ............ , ..... Brookfield ............ Brookfield. 

LIVINGSTON COUNTY. 

,Cox, W. A .......................... Chillicothe ........... Chillicothe. 

~ 

MACON COUNTY. 

Bachelclor, George ................... Macon ............... Macon City. 
Bevier Black Diamond Co ..... .. .... Bevier. 
Kansas & Texas Coal Co., No. 26 ...... St. Louis .. . ... ....... Ardmore & Bevier. 
Little Pittsburg ... .. .......... ...... . Lingo ............... * Lingo. 
Loomis & Snively .................... Bevier ............... *Bevier. 
Oakdale Coal Co .................... st. Joseph ........... *Bevier. 
The Macon Coal Co .. .......... .... .. Macon .... .. ........ *Macon. 
Watson Coal & Min. Co ............ . . Bevier ................ *Bevier. 

"'Employing ten or more men. 

13 
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Name of llfine Operator 
or Company. 

APPENDIX B. 

MILLER COUNTY, 

Post Office 
Address. 

Mine Lccated 
Near. 

Rusk, Louis ......................... Eldon ................ Eldon. 

MONITEAU COUNTY. 

Kausas & Mo. Improvement Co ..•.... Topeka, Kas. 

MONROE COUNTY. 

Hughes, Lad ........................ Victor ...... ......... Victor. 

MONTGOME.RY COUNTY, 

Vandalia Coal Co .................... Wellsville ............ *Wellsville. 
Whitehead, Heury ............ .. ... .. . . .. ...... . * " 

MORGAN COUNTY, 

Stover Coal Miues .... , ..•......•.... Versailles . ........... Versailles. 

NODAWAY COUNTY. 

Carlew & Co ........................ Quiiman ............. Quitman. 
Dixon .............................. . 
Harris, Reuben ..................... . 
Holt, Wm ... .................. .. ... . 
Nelson, G. W ...................... . 
Nichols, Joseph ... ........ . ... ..... . 
Pearson, Sam'!. .. ....... .. .. . .. .. ... . 
Pierson & Co ......... . ........... .. . 
Resenger, Wm ......... ............ . 
Roberts, N ..............•.......... 
Tarpley, Benjamin .................. . 

" 

" 

" 
" 

PUTNAl\1 COUN1.'Y, 

" 

" 

" 
'i 
" 

Blackbird Coal Co. . . . . . . . . . . . .... .. Unionville ............ *Unionville. 
DeGarmo, G. E. . ....... ... ....... .. .. . . . . . . . . . . " 
Gorman, Pat ......... . .............. Dean, Iowa . ......... Dean. 
Lane & Love ...... ........... ...... Unionville . .. ......... *Unionville. 
Mendota Coal & Min. Co .............. Mendota .... . . ....... *Mendota. 
Pherigo, Martin.......... . . . . . . . ... Unionville ....... ... .. Unionville. 

* Employing ten or more me~. 
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l{am, 0 of 111-ine Ope11·ator 
or Company. 

RALLS COUNTY, 

Post Office 
Address. 

llfine Located 
Near. 

Boulware, E. L ..... .............. . .. Perry .............. .. Perry. 
Evans, J. S ................. . ....... . " 
Ru~sell, John .. . ........ . ......... .. . 

RANDOLPH COUNTY. 

" 
" 

Burk, J. S .......................... Huntsville ... ........ Huntsvi lle. 
Cooley,J . ~I. ........................ Cairo ............... Cairo. 
Edwards, S. Emanuel ..............•. Huntsville .... .. ... .. Huntsville. 
Elmore, T. M........................ " . .. . . .. . . . " 
Enterpr' se Coal Co . ... .... .. . ....... Renick ..... .......... *Renick. 
Fergerson, Allen...... . . . . . . . . . . . . . Huntsville ............ Huntsville. 
Higbee Coal & Mining Co .. ... . ... ... Higbee ............. .. *Higbee. 
Interstate Mining C'o...... .. .. . .. .. . " .............. * " 
Jones, Geo. W .. .... ....... ........ . . Hun tsville . .. ... ....... Huntsville. 
Lowt>S, John.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 
Milburn, Joseph & Sons .............• Tbomasbill ........... Thornashill. 
Mitchell, W. E. & Co ..... ... ....... Huntsville ... .... . ... Huntsville. 
Osage Coal & Mining Co .............. St. Louis ... ... ..... Elliott. 
Paltion, John F ...................... Cai:vo ................. Cairo. 
Randolph Co. Coal Co ............... Huntsville ............ *Huntsville. 
Rutherford, H. L. & Son........ .. .. . " ......... .. * 
Williams, J.B ..... . ......... , ....... Moberly .............. Moberly. 

RAY COUN1.'Y. 

Iliac:- Diamond ............ . ......... Hi<.:hmond . .......... *Richmo:1d. 
Bovard, Brown Coal l 'o .... .... ...... Camden .............. *Camden. 
Buchlinge,·, Freel .................... Hardin .............. Ifarrlin. 
Craven C'oal Co ...................... Camden ...... . ... . .. . *Camden. 
Darneal Coal Cv .... . ........... ... .. Richmond . . ....... ... *Richmond. 
Di ckson, II. A.... . . . . ... .. .. . .. .... Hardin .. .. . . .. . . . .. Hanlin. 
Dougla, & Moore .................... Richmonll ........... *Richmond. 
Hartwell, Arnold & Co ........... .... Norborne, Carrvll Co.*Hardin. 
Hubbell Mining Co ... . .... ... . .. ..... Richmond ............ *Richmond. 
Hubbell, Hyatt & Hubbell..... .. .. . . . " .... .... .... * " 
Huston, Joseph .... ... .... .......... Hardin ...... .. . .. .... * Hardin. 
Kansas & Texas Coal Co .. .. ...... ... St. Loui, ............. Fleming. 
Kellenberger's Mine .................. Hardin .............. Hardin. 
McCorkenclale, John . ........... .. ... Norborne, Carroll Co. Hardin. 
Osborn, Robert ........ . .... . ... ... . Hardiu .............. Hardin. 

* Employing ten or more men. 
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Name of Mi11e Operator 
· or C01npany. 

APPENDIX B. 

RAY COUNTY-Continued. 

Post Office 
Address. 

.ilfine L ocatecl 
Near. 

Phillips, Wm .••.••.................. Norborne, Carroll Co.Hardin. 
Pickering, Joseph, Coal Co .......... Richmond .........•.. *Richmond . 
Rankin, W. 0. & Co .................. Lexington ........... *Richmond. 
Richmond Coal Co . . .... .. ... ... · ..... Richmond . . ........ . Camden. 
Scri\·ens, Wm .......... . ........... . Norborne, Carroll Co.Hardin. 
Sickels , Wm...... . . . . . . . . . . . . . . . . . . . " " '' 
Slater & Co ......... . ................ Georgeville . . . ....... Georgcville . 
Williams, R. J. Coal Co ..... ... ...... Swanwick .... ..... ... *Swan wick . 

SALINE COUNTY. 

Alexander, Frank......... . . . ....... Arrow Rock .......... Arrow R.ock. 
Ames , J. F .......................... !;later ............... !:'later. 
Beard, W . N............. ... ..... . . . " ................ * " 
Briggs, Isaac........................ '' . . . . . . . . . . . . . . . . '' 
Hedgers, Wm. T. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . " 
Hodgkiss, Ed ........................ Mount Leonard ..•... Mount Leo nard . 
Hunter, Barney ...................... Slater .........•..... Slater. 
l\farnmduke, H. H . ... . ... . .......... Sweet Springs ........ Sweet Spring~. 
Piitman, Esther.... . . . . . . . . .... . ... Cretcher... . ........ Cretcher . 
Tennill, Jno. W . ...... .. ..... .. ... . . Slater ............... Slater. 
Thompson, R. P.... . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . " 
Vanbuskirk, A ................ . ... .. Crctcher ............. Cretcher. 
Willburn Coal Co . ................... Marshall ............. Naplon. 

SCHUYLER COUNTY. 

James , W. F ........... , ............ coatsYil!e ........... Coatsville. 
Mock, T. J. & Sons .. ,.. ............. '· ........... . 

SULLIVAN COUNTY. 

Milan Laud & Coal & Mining Co .•. . .. Mila n ................ Milan . 

ST. CLAIR COUNTY. 

Biclclcr, F. M ............•.... . ....... Osceola .............. o~ceola. 
Chinn. John ..... , ................... Lowery City .......... Lowery City. 
Johnson, J. M .......... ............. Taberville ........... . Tabervil!e. 

* Employing ten or more men. 
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ST. CLAIR COUNTY-Continued. 

Name of J.Fine Operator Post Office J.fine Located 
or Company. Address. Near. 

Owen Coal Co...... . . . . . . . . . . . . . . . .. Vista . ............... Vista. 
Vannice, GA........................ " . . . . . . . . . . . . . . . . " · 
Watkins, Wm ........................ Osceola .............. Osceola. 
Wilson, R. B ............. .... ...... . Taber ville ... .. ....... Taberville. 

SHELBY COUNTY. 

Yost, W. T .. . .... . ................ . Pansy ....... ... .... .. Pansy. 

VERNON COUNTY. 

Allen, R. E...... . . . . . . . . . . . .... ... . Rich Hill ...... , ...... Carbon Center. 
Brown, John & Bros ................. Moundville ........... Moundville. 
Burke, C. M ...................... . .. Walker .............. Walker. 
Burton, W. C ........ ..... ... . . .... .. Bronaugh ............. Bronaugh. 
Crawford, C. B ........ . .. ... .. . . ... . Walker ............... Walker. 
Davis, Joseph.... . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . " 
Devere, J. M . . . . ................. Moundville .......... *Moundville. 
Dickson, Mine ....... 1 •• ••••• •• ••• •••• Nevada ............... Nevada. 
Downing, E. s .... .. ................ Walker ............... Walker. 
Every, Milton . . . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . " 
Finley, L ............................ Nevada. 
Franks, A. H .. .... .... .. .... .. .. .. .. Moundville ........... Moundville. 
Gill, J. F .. .. .. . .. .. . . . . .. . .. . . .. .. " . .. . .. .. . . " 
Gretn, Edward ..................... Bellany ............ , .. Bellany. 
Gonterman, W. G .................. Sheldon .............. Sheldon. 
Hightower, J. H............ . .... . .. Walker ........... .. .. Walker. 
Hill, Willis D ...... ................. . Moundville .......... *Moundville. 
Hoss, G. S ......... . .. ..... ..... .... Nevada . .......... .... Carbon Center. 
Hunter, E. N .......... .. ............ Walker ... , ..... . ..... Walker. 
,Tohnsons............................ " . . .. .. .. . . .. .. . " 
Larkin, W. E ........... .. ... ....... Bronaugh ............ Bronaugh. 
Linn & Co ........................... Nevada. 
Lucas, J. C.......... .. .. .. .. . . . . .. Bronaugh ............ Bronaugh. 
Moore, John ......................... Moundville ......... Moundville. 
O'Bryan, Wm. & Co ............ ... . .. Carbon Center ....... *Carbon Center. 
Pope, S. O .....•..................... 
Potter, Sam'l ............... . ... .... Walker .............. Walker. 
Powell, W. S. Coal Co ............... Moundville ........... Moundville. 
Prewitt, W. H . .. .................... Walker ....... .. .... Walker. 
Robinson, W. D, .................... Moundville , .. . .. . .... Moundville. 

• Employing ten or more men. 
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VERNON COUNTY-Continued. 

Name of Mine Operator 
01· Company. 

Post Office 
Address. 

Mine Located 
Near. 

Saleman, J.B ........ ... ............ Carbon Center ....... *Carbon Center. 
Seawell, J. M. & Co .................. Kansas City ... ....... * 
Smith, Peter ........................ . Bronaugh ............ Bronaugh. 
Terry, B. C. & W. T .................. Milo ................. Milo . 
Wright, J. D .... ... ..... ... ......... Walker ............ .. Walker. 
Yadon, T. A......................... " ............ . 

* Employing ten or more men . 
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" after "at," for "A." reaJ F. 
" for" Ray," read Clay. 
" after " deepest," insert operated. 
" for 18to 20inches, read 15 to 18 inches. 

" and in marginal reference, for "Ben­
field " read Benefield. 

82, " 15 " for" mine," read mined. 
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" 102, foot note 1, for "page 371," read page 373. 
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" 165, " 21 •' " after " 1855," insert Part II. 
" 196, " 2 from bottom, for" Lowery," read Lowry. 
" 209, " 28 " top, for "Hellyer," read Hillyer . 
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