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INTRODUCTION 

T1e Pennsylvanian formations underlie an area of about 
24,000 square miles in the northern and weslern parts of the 
state. They were first studied by Broadhead, who, in 1872, 
published 1 a description containing many excellent sections 
along the Missouri River and its chief tributaries, designating 
the various beds by numbers. The same formations underlie 
large areas in Kansas and Iowa, and, with later detailed work 
on the part of the Geological Surveys of those states, the various 
members were given local names. As the work was done in 
widely separated areas without correlating the different regions, 
two or more names for the same member were freq uenlly used. 
This is true of most of the members occurring in Jackson county. 

In 1915, the Missouri Bureau of Geology and Mines, in 
co-operation with the United States Geological Survey, issued a 
general report on the Stratigraphy of the Pennsylvanian, to 
which the reader is referred for details regarding the nomen­
clature. 

This report is accompanied by two geological maps, one of 
the county, on a scale of one inch per mile, and one of Kansas 
City, on a scale of three inches per mile. Accurate topographic 
maps of the county not being available, the present geological 
map was made with the use of comparatively few bench marks 
to show accurate elevations. 

T he "Coal Measures" are composed chiefly of alternate 
beds of shale and limestone, few of which, in Jackson county, 
attain a thickness of more than thirty feet. The surface dis­
tribution and occurrence of these members materially affects 
many engineering problems, such as slreet and road improve­
ments, the digging of water and sewer conduits, as well as ex­
cavation work for large or important buildings. The geologic 
maps indicate. the areal distribution of the various formations. 
In the northern part of the county a considerable thickness of 
the surface clay, known as loess, covers the older formations. It 
has been impossible to determine in such places just what for-

•Broadhead, G. C., Goo!. Survoy of Missouri: Iron Ores alld Coal Fields, 1872, Pt. 
2, 1873. 
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X INTRODUCTION. 

mations underlie this clay, as there was much erosion prior to 
its deposition. This is especially true of the northeastern por­
tion of the county where there are only a few outcrops of the 
Bethany Falls and underlying limestones and where the hills 
are apparently composed of loess. Where this is the condition, 
the geologic boundaries on the map are doLted. 

In a number of instances, the limestone and shale members 
not being of sufficient thickness to be mapped independently, 
two or more are shown on the maps under one pattern. 

I I. A. BUEHLER. 

.. 
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CHAPTER I. 

GEOGRAPHY. 

LOCATION AND AREA. 

Jackson county, situated in the northwest corner of that 
J>art of the state south of Missouri River, is bounded on the 
north by the river and touches the Kansas state line on the 
west. On the south is Cass county, and on the east are La­
fayette and Johnson counties. Due to the meanders of Mis­
souri River, the north-south dimension varies. It i's 18 miles 
at the Kansas line, 27 miles east of the center, and 22 miles at 
the eastern border. The east-west dimension is approximately 
27 miles. 

The county, which has an area of 607 square miles or 388,-
840 acres, is roughly bounded by parallels 38° 50' and 39° 10' 
north and meridians 94° 10' and 94° 40' west. With reference 
to township and range, it comprises townships 47, 48, 49, and 
parts of 50 and 51 north, in the western half of range 29, and 
ranges 30, 31, 32, and 33 west of the 5th principal meridian. 

HISTORY AND DEVELOPMENT. 

Exploration1 and settlement.-As far as history tells us, 
among the first white men to view the region that is now Jack­
son county, was the party of Sieur de Bourgmont, which in 
1724 marched from Fort Orleans, a French outpost on an island 
in the Missouri River near the mouth of the Grand. De Bourg­
mont followeq a trail which ran more or less parallel to the 
river as far as an Indian village at the mouth of the Kansas, 
where he crossed the river in canoes to the Indian village "Can­
zes." It is believed by some historians that his return trip was 
made south of the river. 

What is now Jackson county was originally a portion of the 
country owned by the Osage Indians. On October 10, 1808, 
after the Louisiana Purchase, which made this United States 
territory, the Osages perfected a treaty with the United States 

'Historical notes propared by Dr. E. M. Shepard, Springfield, Mo. 

(1) 



2 GEOLOGY OF JACKSON COUNTY. 

at Ft. Osage, now called Sibley, situated on the Missouri River, 
about 25 miles cast of Kansas City, by which they ceded all 
that portion of southern Missouri lying east of a line extending 
from Ft. Osage due south to Arkansas River, and north of 
the Arkansas to its moulh; west of the Mississippi to the moulh 
of the Missouri, following lhat river back to the original starl­
ing point. For this vasl area covering practically all of the 
Ozark country, the Osages received Sl,200 in cash and Sl,500 in 
merchandise. Thus, a strip five miles ·wide on the east side of 
Jackson county became a part of the United Slates from 1808, 
but the remainder of the county belonged to the Osages unlil 
June 2, 1825, when they relinquished all their lands remaining 
in Missouri and Arkansas and a portion of their Kansas posses­
sions, recognizing the right of the United States lo use all navi­
gable rivers in what was left of their original terrilory. For 
this they were to receive S7,000 yearly for seven years.* 

The firsl occupation of what is now Jackson counly by 
white men was at the present site of Sibley, on Missouri River. 
Houck1 states that Captain Clemson with 81 men reached this 
poinl October 2, 1808, where they were soon joined by General 
Clark wilh 80 mounted militia. The troops al once erected a 
fort al a narrow point on the river on a high blu!T 70 feet above 
high water mark, thus commanding a fine view up and down 
the stream. This fortification they called Ft. Osage. Breck­
enridge, in 1811, noles a farm, that of Mr. Audrain, above the 
Boonslick scltlcmenl, where, in 1810, in parlncrship with his 
brother, he cleared some land near Fort Osage. These two men 
were probably the first settlers in Jackson county. 

The area now conslituling Jackson county was a part of 
Howard county, which, as organized in 1816, included all of Mis­
souri west of a line extending north from the mouth of lhe Osage 
River and all the territory between the Osage and Missouri 
rivers. In 1818 that part of Howard county south of the Mis­
souri was organized as Cooper county. Cooper was divided in 
1820 and the western half was named Lillard county with 
Mount Vernon (near Northrup, Lafayette county) as the county 
seal. On December 15, 1826, Jackson county was organized, 
but included also Cass and Bates counties. On September 14, 
1835, the lasl lwo, under the name of Van Buren, were taken 
from Jackson, reducing the county to its present size. 

*Eighteenth Annual Report of tho U. S. Bureau of American Ethnology , Pt. 2, p. 676. 
•Houck, Louis, Blst. of Missouri, vol . III. p. 147. 



POPULATION. 3 

After the organizalion of the county, December 5, 1826, 
settlers began to arrive in increasing numbers and soon towns 
were established. The Santa Fe trail began at Old Franklin 
and later slarted 100 miles farther west, at Independence, 
founded in 1827, which was a more favorable place for slarting 
caravans Lo New Mexico. The development of Westport, now 
a part of Kansas City, dates from 1833. 

Westport, however, not being on the river, freight was 
brought overland to it from Lhe river landing. This river land­
ing was the most western point from which merchandise could 
be shipped overland to the soulhwest. The trail from here had the 
advantage over routes starting farther up the river, in that it 
avoided crossing large streams. The landing's early growth fol­
lowed from ils favorable sile at the junction of the natural high­
ways, the Kaw and Missouri rivers. The valleys of these 
slreams later furnished easy waler-level grades for Lhe first rail­
roads and the trade of the country was soon directed to Lhis 
point. Soon \Xlcslport landing, now Kansas City, became the 
market and distributing point for a large terrilory. Timely 
bridging of the Missouri river made it possible for the country 
north of the river to contribute to the development of Kansas 
City, and it also gave the natural trade routes of lhe south and 
west a free outlet to the north, as well as to the east, thus insur­
ing the later rapid development of the community. 

Population.-Jackson is the most populous county in the 
state, having, according to the census of 1910, 283,522 inhab­
itants; Kansas Cily has 248,381, and Independence, the county 
seat, 9,859. The third largest place is Lees Summit with a pop­
ulalion of 1,435. Blue Springs and Oak Grove each has be­
tween 500 and 1,000, while Buckner, Dodson, Grandview, 
Greenwood, Hickman Mills, Martin City, Mount Washington, 
Raylown, Sibley, and Sugar Creek range belween 200 and 500. 
Adams, Atherton, Belvidere, Cement City, Cockrell, Courtney, 
Dallas, Delaven, Grain Valley, Hicks Cily, Hiller, Ilolmes Park, 
Lake City, Levasy, Little Blue, Lonejack, New Santa Fe, Pink 
Hill, Red Bridge, Selsa, Sni Mills, Tarsney, Twyman, and Vale 
are small villages, for the most part, with fewer than 100 
inhabitants. 

lnduslries.- As Kansas City is the center of the lower Mis­
souri valley, and as it is the largest city of this ferlile region, it 
not only has many induslrics depen_dent on agriculture, but also 
leads in a large number of these industries. As a mule, live-
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stock, hay, and grain markcl, in the sale of agricultural imple­
ments, in meal-packing and flour output, and in the poultry and 
egg business, Kansas City either leads or ranks very high among 
the cities of the Uni led States. As a manufacturing ccn tcr, on 
the other hand, her place is tenth in value of factory output; 
but the geographic advantages of the city must naturally in­
crease this at a rapid rate. 

The industries dependent on local natural resources are 
rock quarrying for crushed stone for rip-rap, and for building 
and foundations, shale mining for brick, for sewer pipe, and for 
drain tile, etc., sand and gravel dredging, and formerly coal 
mining on a small scale. Natural gas and a minor quantity of 
petroleum exist at shallow depths within the city limits. 

In this county, as in other counties of the Missouri Valley, 
the industries are chiefly agricultural. Some manufacturing at 
Independence, a large oil refinery at Sugar Creek, and a port­
land cement plant at Cement City, are the chief exceptions. 
Though general farming is the rule, the raising of thoroughbred 
stock, dairying, and truck gardening are steadily increasing. 
The fertility of the soil is amply proven by the fine type of 
farms and farm buildings to be seen throughout the county. 

TRANSPORTATION. 

Railroads.- J ackson county is well supplied with railroads 
leading from all directions toward Kansas City, following, for 
the most part, the valleys. Kansas City is one of the principal 
railroad centers of the country. Several railroads, including 
the Chicago, Burlington & Quincy; the Chicago, Milwaukee & 
St. Paul; \Vabash; the Rock Island, SL. Joseph & Grand Island; 
and the Quincy, Omaha & Kansas City cross the river at the 
north edge of the city. The Lexington branch of Lhc Missouri 
Pacific occupies the abandoned channel of the Lillle Blue and 
extends lo Independence where it joins the main line. T he 
Chicago & Allon, entering cast of Oak Grove, traverses the cen­
tral part of the county. In the south-central part, the Missouri 
Pacific and the Chicago, Rock Island & Pacific cross the divide 
at Lees Summit, pass through the Little Blue Valley and then 
on to Independence and Kansas City. The Kansas City South­
ern and the St. Louis & San Francisco follow the divide pasl 
Grandview, and proceed thence to the valley of the Big Blue; 
while another branch of the Missouri Pacific enters the county 
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at the south in the Big Blue valley and follows the course of 
that stream to the city. 

The location of the new Union Station in the old valley of 
Turkey creek makes use of a natural path across the city and 
provides an easy outlet both to the east and west. 

River transportalion.- Missouri River played an important 
part in Lhe early development of Jackson county and Kansas 
City, but river traffic decreased rapidly with the increase of 
railroad facilities. At the present time, however, there is a con­
sistent effort being made to revive river traffic. The Kansas 
City and Missouri River Navigation Company has a line of 
barges operating between Kansas City and St. Louis, and ,vith 
further improvement of the channel of Missouri River an in­
creased tonnage will no doubt be transported by water. 

Highways.-The roc·k roads and graded highways through 
all parts of Jackson county, and the beautiful system of boule­
vards which link Kansas City with the suburbs, give the county 
a high rank in good roads. There are now about 350 miles of 
rock roads and the mileage is being constantly increased. A 
factor of prime importance in Jackson county road making is 
the abundance of limestone which can usually be obtained 
within a short distance of any road that is lo be improved. 

CLIMATE.1 

"The climate of Jackson county differs but slightly from that 
of other parts of central and northern Missouri. The annual 
mean temperature is slightly lower both in winter and summer 
and the average annual rainfall slightly less than in the eastern 
and central parts of the state. On the other hand, the period 
between the average date of the last killing frost in spring and 
the first killing frost in autumn is slightly longer. 

The following table, compiled from the records of the 
Weather Bureau, shows the normal monthly, seasonal, and an­
nual temperature and precipitation at Kansas Cily: 

•Swcot, A. T., Krusekopf. IT., and Dunn. J. E., Soil Survoy of Jackson County, ?\-tis· 
souri: Advance Sheets-Field Operations of tho Bureau of Soils, 1910, pp. 8·0, 1912. 
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NORMAL MONTHLY, SP:ASONAL. AND ANNUAL TEMPERATURE AN D 
PRECIPlTATJON AT KANSAS CITY, 2'·!0. 

Temperature. Precipi tation. 

Total Total 
2'1onth. Absolute Absoluto a1nount amount Snow, 

Mean. maxi- mini- Mean. for the fol' the average 
mum. mum. driest wettest depth. 

year. year. 

--- ---- - - ---
•F. •F. •F. Inches. Inches. Inches. Inches. 

December .. 34 70 -13 1.4 1. 7 1.4 4.7 
January ... .... . .... .... 30 G9 - 17 l .3 .4 4 .1 5.6 
l•'cbruary. 29 76 -22 1.8 1.4 1. 1 8.0 

"
7 inter ... 31 4 . 5 3 5 6.6 18 . 3 

March . .. 41 88 2 2 . 5 3 . 7 4.5 4 .1 
April. .. .. ......... . 56 90 22 3.0 4 . 2 3 .8 1.0 
May .. .. ....... 65 90 36 5. 1 . 8 7.7 .0 

Spring . 54 10.6 8.7 16 .0 5.1 

June ......... .... .. .... 74 100 48 4 .4 2 . 5 6 . 0 .0 
Jul}' ..... . ... . .... , .. . 78 106 54 5 . 0 2.8 4.9 .0 
August ..... . . .. 7G 103 46 4.0 2.6 5 . 0 .0 

Summer . . ... . .. .. .. 76 . .... .. .. . . . . . . . . . 13 4 7.9 15.9 .0 

September ....... ... .... 69 101 35 3 . 9 J .8 4 . 5 .0 
October ... 58 91 2G 2.3 2 . 2 4 . 4 .4 
November .. .... 43 79 4 1. 7 .6 2 . 7 1.3 

Fall . . 57 . . . . . .. .. .... ..... 7.9 4 . 6 11.6 l, 7 

Yea,· .. 54 106 - 22 l 3G . 4 24 .7 50 . 1 25 . 1 

From the above table it will be noted that the mean annual 
precipitation is 36.4 inches, and that the average for the months 
from April lo September is more than twice as much as for the 
remaining months of the year. The rainfall is ample, however, 
if proper means arc taken to conserve the moisture, to produce 
large yields of all crops grown in the area. 

The average date of the last killing frost in spring at Kansas 
City for a period of 20 years is April 10, and of the first killing 
frost in autumn October 23, making an average growing season 
of 195 days. This is sufficiently long for practically all crops 
grown in the area. Fruit, while sometimes injured by heavy 
frosts following periods of warm weather in late winter or early 
spring, is rarely an entire failure. Two or more crops of vege­
tables are raised on the same ground in the truck gardens, and 
the climate, as a whole, is well suited to general farming." 
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CHAPTER II. 

TOPOGRAPHY. 

GENERAL FEATURES. 

Jackson counly is situated about midway bstween the 
Ozark Plateau and the Great Plains in the intervening prairie 
region, known as the Scarped Plains. The rocks of this region 
consisl of beds of unequal hardness and thickness, dipping 
gently away from the Ozark uplift. Erosion of these rocks has 
produced a series of plains and escarpments that trend in gen­
eral northeast and southwest, although in Jackson .county the 
influence of the Missouri has to some extent reversed the di­
rection. 

The relief thus produced is not essentially different from 
that of other areas in the Missouri Valley, where the surface 
has not been modified by glaciation. The general surface is a 
rolling upland with a typical dendritic drainage system empty­
ing into the Missouri, the master stream of the region. 

The general elevation of the upland divides ranges from 
about 1,090 feet above sea level along the divide in the southern 
part of the county, to between 900 and 1,000 feet along the 
crest of the river bluffs. The average altitude is ~lose to 1,000 
fcel. 2 The highest point in the county (1,086 feet) that has 
been determined is at Bowler triangulation station, south·west 
of Lees Summit, in the NW. 7a, SW. 7a, Sec. 18, T. 47 N., R. 
31 W. The lowest point, about 688 feet, is at water level on 
Missouri River in the northeast corner of the county. The 
maximum relief is therefore about 400 feet. The flood plain of 
the Missouri lies between 700 and 750 feet above sea level. 

A number of accurate bench marks have been established 
within the county by the United States Coast and Geodetic 
Survey, and the Missouri River Commission. These, together 
with elevations of railroad stations, are given at the e_nd of this 
chapter. 

•The general topography of Jackson County ls shown by 50 foot contours on the Kan­
sas City, Independence. Harrisonville, and Olathe sheets of the U. S. Geo!. Survey. These 
sheets arc now rogardod as reconnaissance maps. 

(7) 
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UPLANDS. 

Near the southern border of Jackson county is the ma.in 
upland divide that separates the streams flowing north inlo the 
Missouri and those flowing southeast into the Osage. In the 
eastern part of the county near Hicks City and Lonejack this 
divide is narrow, but to the west it widens somewhat and be­
comes more level. It remains within or near the county border 
to the southwest corner where it turns lo the south around the 
heads of the Big Blue and beyond the area described in this 
report. The district along the crest of this divide is for the 
most part open prairie country. 

Stretching to the north from the main· divide are similar 
smaller ones, capped mainly by the members of the Kansas City 
formation. These finger out into wooded ridges that separate 
the smaller valleys of the dendritic drainage systems. The 
crest of the divide west of the Big Blue lies chiefly in Kansas 
but it enters Missouri in Kansas City and extends to the North 
bluff, broken, however, by the old valley across Kansas City. 

The divide between the Big and the Little Blue stretches 
un.broken from the soulh border of the county to the Missouri 
bluffs north of Independence, where, at Cement City, one of its 
branches terminates in a bluff nearly 300 feet high. Prior to 
glaciation this divide continued on to the cast, but it has since 
been severed by the valley now occupied by the Little Blue, 
the upland between Lake City and Atherton now being entirely 
surrounded by alluvial bottoms. 

Another branch stretches north from the main divide be­
tween the Little Blue and the Sniabar. From Blue Springs this 
curves to the northeast. The ridges into which this fmgers on 
the east form, with the mesa-like table-lands near Sni Mills and 
Oak Grove, the "Sniabar hills," one of the roughest districts in 
Jackson county. 

The general aspect of the uplands is similar in all parts of 
the county. They arc nearly flat or gently undulating on the 
crests of the divides, but become rolling to hilly in the vicinity 
of the main streams. 

In the eastern part of the county the uplands . are capped 
by the Winterset limestone, locally with a thin covering of the 
overlying shale. In the western part of the county the Iola 
limestone, a bed about 100 feet higher stratigraphically, is the 
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Fig , 1. Upland plain showing chara.ctcrisric b1·caks. 

Fig. 2. :-.Ieancler Big Blue Rlver . 
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principal factor in upholding the more or less level crests. Lo­
cally, the thin limestones between the Winterset and the Iola 
produce benches on the slopes. In Kansas City there is a sm~ll 
remnant of a still higher plain, capped by the Plattsburg lime­
stone, a ledge about 65 feel above the Iola. This may be seen 
in and near Penn Valley Park. 

Bethany Falls Escarpment.- The most noticeable topo­
graphic feature in the county is the Bethany Falls escarpment 
which bounds the upland plain. Following the courses of the 
main streams the escarpmenl is ralher low in the valley of the 
Big Blue, higher in the valley of Lhe Lillle Blue, and forms a 
prominent feature of the rough area norlheast of Blue Springs. 
The limestone itself can be Lraced in an almost conlinuous out­
crop for many miles where the entire thickness, approximately 
20 feet, is commonly exposed in a low clifI. The Bethany Falls 
is a massive limestone underlain by soft shale which weathers 
easily, causing large blocks of the limestone to break from the 
parent ledge along the prominent jointing planes. A typical 
view of the outcrop is shown in Plale 1. The area in the immedi­
ate vicinity of the escarpmenl being usually Loo rough for farm­
ing is left in timber, while lhe more level areas above and below 
are ordinarily in cultivation. 

In connection with this escarpment there are a few places 
where solution has been a factor of minor importance. Along 
the l\Iissouri Pacific Railway, about 2 72 miles northwest of Lees 
Summit (near center of Sec. 25, T. 48, R. 32 W.) is a small cave 
wilh three openings. (See Plate XVII.) This cave which follows a 
vertical joint, is about 10 feet high and 20 feet wide at the bot­
tom. It is located at the mouth of a small hollow opening out 
into Cedar creek and has evidently captured the drainage of 
the hollow. The cave is not continuous, as it has broken through 
in one place and is, literally, a natural bridge, having furnished 
a crossing for an old road along the side of Cedar creek. Sink 
holes noted in the district near Hickman Mills, are probably 
the direct result of underground solution. 

Secondary plane.- In the eastern parl of the counly there 
is a secondary plain extending away from Lhe foot of the Beth­
any Falls escarpment. It lies approximately 100 feet below the 
ridge areas, and while narrow in the· soulheastern part of the 
county, widens rapidly north of Oak Grove. It has been formed 
by lhe comparatively rapid erosion of the soft Pleasanton shale. 
Its surface in Jackson county is not unlike that of the higher 
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ridges, but in the · bordering counties on the east and south it 
becomes almost level. 

Ef!ect of loess and drijt.- Toward the northern edge of the 
counly where the loess has been deposited in considerable thick­
ness, there is a gradual change in the aspect of the uplands. 
From rolling, they become billowy, and closer to the main · 
streams the branches have cut deep gash-like valleys, forming 
a topographic feature peculiar Lo this formation. The drift has 
but little efl'ect on the topographic features of the county. 

VALLEYS. 

Missouri Valley.-Missouri River flows through a valley 
from two to five miles wide; its width increasing generally from 
west to east. The flat flood plain lies from 150 to 300 feel 
below the uplands. The alluvial fillil)g, as is shown by borings, 
has a deplh of approximately 100 feel, indicating thaL the 
valley formerly was considerably deeper than at present and 
that the overloaded stream is now building its flood plain 
higher. 

In Jackson county there are six tracls of flood plain, in­
cluding the "west bottoms" (in reality, a part of the flood plain 
of Kansas River), and "east boLLoms" at Kansas City, and 
larger areas at or near Courtney, Alberton, Sibley and Levasy. 

Tributary valleys.-The lower slrelches of the main tribu­
tary valleys, those of the Big Blue, the Little Blue and the Sni­
abar, are cut about as deep as the Missouri. Up stream the 
valleys narrow, the alluvium becomes thin, while at the head 
waters of these streams there are no alluvial deposits. 

Abandoned valleys.- There are two abandoned valleys in 
Jackson counly, one in the northeastern part of the county and 
one in Kansas City. 

The Buckner valley, stretching from the Lillie Blue east­
ward to the Missouri, furnishes an outlet for lhe Lexington 
branch of the Missouri Pacific Railway in the vicinities of Lake 
City, Buckner, and Levasy. It corresponds in size with the 
valley of lhe Little Blue to the south and it has obviously been 
occupied by that stream at some stage of its history. It is now 
partially drained by Prairie creek into Lhe Little Blue and by 
Fire Prairie creek directly into the Missouri. These creeks for­
merly headed into a lake at the corner of townships 49 and 50 
N., ranges 30 and 31 W., but this lake has since been drained. 
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The rather level floor of lhe valley has in general an eleva­
tion of 750 feet above sea level. In delail it is uneven because 
of the low sandy ridges which rise from the surrounding bot­
toms which are nearly level. The axes of the ridges parallel 
the direction of the valley. The material forming these ridges 
apparently consists of redeposited loess wit h here and there a 
covering of sand. This sand contains grains of quartz, quartz­
ite. and other minerals to which the Little Blue had no access, 
but which are common in the drift. T he allivium in the valley 
is 71 feet thick near Buckner and at least 60 feet near Lake 
City. 

Stretching across the northern part of Kansas City from 
Turkey creek to the Big Blue valley in the northeast corner of 
the city is a small, abandoned and partially filled valley. This 
valley furnishes the site for the new Union Station and an out­
let to the east and west for the principal lines of transportation. 
Through natural and artificial agencies il has become filled to 
some extent and its original depth and the elevation of ils floors 
are matters of inference. As it now exisls il has an elevation 
of less than 760 feet above sea level at the eastern end, rising 
to about 840 feet at the middle and falling again to about 750 
feet at the western end. Borings in the vicinity of lhe new 
station site indicate that bed rock lies al leasl 50 feet below Lhe 
present level of the valley, and borings near Turkey creek pump­
ing station show 65 feet of alluvial malerial. 

T he valley appears to have once been occupied by Turkey 
creek. If this was the case, the bed-rock floor must be below 
the level of that creek throughout the lenglh of the valley. 

TOPOGRAPHY OF KANSAS CITY. 

The topography of Kansas City comprises the upland 
plain, in part modified by loess, and the alluvial plain. IL is 
chiefly a high plain reaching in places an elevation of 280 to 300 
feel above Missouri River. This upland has been shaped by 
drainage tributary to the Kaw, Missouri and Big Blue rivers, 
lhe flood-plains of which border the cily on the northwest, 
north and east. 

The high plain is divided inlo Lhree parls. The abandoned 
valley of Turkey creek, which extends from the present mouth 
of Turkey creek northeaslward across the northern part of the 
cily, separates the northern and cenlral uplands, and the valley 
of Brush creek, through the center of the city, separates the cen-
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tral and southern uplands. The northern upland rises lo a 
maximum elevation of 280 feet above l\Iissouri River and is 
bounded for almost the entire length of its western and northern 
sides by the steep, rocky, and picturesque bluff of the Missouri 
valley. A short canyon has been cul into the edge of the blu!T 
in North Terrace Park, and the continuity of the bluff is 
broken at the norLhwesL corner of lhc city, where the slope from 
the plain below to Lhe upland at Ninth street, is gradual. To 
the south and east of the northern upland the slopes, in com­
parison with those of the north and west bluff, are quite grad­
ual; but bordering the abandoned valley of Turkey creek and 
the Blue, descents of 60 to 150 feet wjthin five to eight blocks 
are not uncommon. For example, the elevation at Summit 
and Twenty-fourth streets is 40 feet above the river, and al 
Seventeenth street it is 180 feet. This northern upland is sur­
mounted by a typical loess ridge. 

The cent~al upland attains an elevation of 280 feet above 
the river in the western part of the Roanoke region, and buL 
slightly less in the eastern part. It is somewhat larger than the 
northern upland and shows more dissection around its border. 
This divide is the watershed of the old valley on the north, the 
Big Blue on the east, and Brush creek on the south. The 
higher parls are, in the main, fairly even-topped, but toward 
the border, especially facing the Blue and parl of Brush creek, 
the upland has been cut by the short feeders to produce the 
relief known familiarly as · "breaks." The northwest corner lo­
ward Turkey creek likewise shows a rough ·outline. 

The southern upland, which is the largest of the three, 
reaches an elevation near the southwest corner of Lhe city: of 
300 feel above the river. This area is more prairie-like than 
the other two and is marked by long slopes toward Brush creek 
on the norlh toward Blue Valley on the cast and soulheasl. 
Rock outcrops are not so numerous as in other parls of Lhe city, 
but near the Blue and lower Brush creek exposures are common, 
for here the streams have cul the border of Lhc plain into irreg­
ular hills. The billowy landscape produced by lhe thin loess 
covering is a conspicuous feature of both this and the central 
upland. 

The topography of Kansas City has had a remarkable 
effect upon its industrial development. The proximity of up­
land and bollomland has caused certain enterprises, especially 
those adapted to one type of topography or the other, to be 
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largely confined to certain areas. The level bottom land fur­
nishes space for railroads, their yards and repair shops, for man­
ufacturing plan ls, and for the swilching faci}ities necessary to 
link producer and shipper. The surplus of the large fertile 
tract norlh of the city is being used for truck gardening, lhough 
each year witnesses a decrease in the acreage available for this 
purpose. 

The abandoned valley described on a previous page forms 
a natural highway across the city, permilting easy communica­
tion to both e~st and west. 

The more heallhful and attractive upland has nalurally be­
come the business and residential district. The low slopes con­
necting the upland and lowland in the northweslern part of the 
city and along the north side of the old valley, wilh lheir easy 
grades for hauling both to railroad terminals and lhe retail dis­
trict, have provided admirable sites for wholesale districts. 

The relation of lopography and development does not stop 
with these titililarian features. Certain parts of the cily were 
recognized as being too rough for any of the purposes mentioned 
above. These have furnished the sites of the North Terrace, 
West Terrace, Penn Valley and other parts of the justly famous 
park and boulevard system of Kansas City. 

DRAINAGE. 

Streams.-The entire drainage of Jackson county is re­
ceived eilher direclly or indirectly by Missouri River, which 
sl:ream form~ ils northern boundary. All of the area north of 
the divide extending through Lees Summit and Lonejack is 
directly controlled by the-master stream. The run-off from the 
small remaining part, about 55 square miles, is carried to the 
south, chiefly through Big, Prairie, and Crawford creeks. These 
streams empty inlo Grand river, a tributary of the Osage, and 
are thus indirect affluents of the Missouri. 

Belween the easl and west boundaries of Jackson county, 
the Missouri varies from a quarler of a mile lo a mile in widlh. 
Its channel length, between the same poinls, is about 45 miles, 
whereas the valley it occupies is only 30 miles long, indicating 
that the river meanders about one mile in every two of its 
length. At Kansas City, the low water stage is about · 722 feet 
above sea level and at Lhe norlheasl corner of the county about 
688 feet, showing a gradient of approximately 0.75 of a foot per 
mile. The normal range bel ween high and low water at Kan-
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sas City is 27.feet, but during the flood of 1844 the normal high 
water mark was exceeded by 9 feel. 

The term Missouri is said to be derived from an Indian 
tribal name mea-nin_g "Muddy waler," and very commonly lhe 
river is referred to as the "Big Muddy." Thal the name has 
been well chosen is obvious from the following slalement. For 1 

the period between April 1 and December 31, 1905 (inclusive), 
the river at Kansas Cily carried an average daily load of 567,500 
tons of sediment in suspension and 102,000 tons of dissolved 
mineral matter. 

!Ls larger tributaries in Jackson county are the Blue or 
Big Blue, and Liltle Blue rivers, Fire Prairie, and Sniabar 
creeks. Kansas River, or the Kaw, as it is frequenlly termed, 
with one small affiucnt, Turkey creek, touches the western edge 
of Kansas City. Rock, Sugar and Mill creeks, near Independ­
ence, Sleepy branch, near Atherton, and Sugar creek midway 
between Atherton and Sibley, are all minor tributaries to lhc 
Missouri. · 

The larger streams of western Missouri and eastern Kansas 
possess in common many characteristic features which arc well 
developed along the Blues and along Sniabar and Fire Prairie 
creeks. Their banks are relatively high and steep for streams 
of their size and in general are composed only of fine silt and mud. 
Their channels are deep, rapids occurring only between long 
stretches. They possess comparatively wide flood plains through 
the greater part of their courses and meandering is common and 
in many places intricate. 

The Big Blue heads in Kansas and enters the county at the 
southwest corner. It flows northeastward, draining the western 
part and empties into the Missouri in northeast Kansas City. 
Indian creek, a tributary, rises in Kansas, enters the county 
about seven miles north of the southwest corner, and flows gen­
erally eastward to the Big Blue. Brush creek enters the county 
from the west at Kansas City and flows caslward to the Big 
Blue across the south-central part of the city. A third tribu­
tary to the Big Blue is Round Grove creek, which rises near 
Raytown, east of the main stream. The other easlcrn tribu­
taries are shorl slrcams with steep gradients. 

The elevation of the water surface of Big Blue, where it 
enters the county, is about 850 feet above sea level and where 
it empties into the Missouri, about 715 feet. 

11>arkor, N. H., Quality of the Water Supplies of Kansas, U. $., Geo!. Survey, Wator­
Supply Paper 273, pp. 203-204, l!lll. 
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Low-water level of Little Blue is about 950 feet above sea 
level at the south county line and 700 feet at its mouth. Over 
half the fall is south of Vale, where the Rock Island railroad 
crosses this stream. 

Prairie creek and Fire Prairie creek drain the northeastern 
corner of the county, including the old valley, in which are lo­
cated Lake City, Buckner, and Levasy. 

The Sniabar rises in the hills between Oak Grove and Lone­
jack. Some of the headward branches have steeper gradients 
than those of any other streams in lhe counly, dropping 250 feet 
in three miles. In a remarkably short distance the Sniabar de­
velops a wide flood plain, through which it meanders to the 
:Missouri. 

Lakes and marshes.-The uplands of Jackson county pos­
sess no lakes or marshes and there are but few in the bottom 
lands. The lake, now reduced by drainage, from which Lake 
Cily derived ils name, is unique among those of the region, 
practically all of which are merely remnants of old stream 
meanders. This lake seems lo owe its origin to a shifting of 
the surrounding sand dunes. AL one time it drained bolh to 
the casl and wesl. 

Marshes formerly covered several thousand acres near 
Courtney, Alherlon, Sibley, Buckner and Levasy, but the acre­
age is gradually being reduced by drainage. The marshes on 
the Missouri bottoms are remnants of old lakes that have been 
nearly but not quilc filled by sediment from overflow. Those 
near Buckner arc probably due to the imperfect drainage in the 
abandoned valley. 

ALTITUDES. 

In the following pages the altitudes of a number of places 
in the county, including practically all of the railroad points, 
are given. There are two classes of data, one consisting of 
bench marks whose elevations have been determined to the hun­
dredth or thousandth of a fool, the other being derived from 
railroad leveling which is given to the nearest fool. The eleva­
tions are of the top of the rail in front of the stalions mentioned. 
All values are in feet above sea level. 
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ALTITUDES IN JACKSON COUNTY:. 

Atherton, 1,185 feet below depot, 328 feet above road crossing, 245 feet below 
section house, 215 feet below lowest headblock of siding and 49 feet below 
tool house, 49 feet north from center of track at south side of right of way 
fence, directly opposite and northwest from Joseph Sample's house, in bench­
mark stone, lettered "B. JV!.": 

Copper bolt (U. S. C. E. p. b. m. 220) ....... . .................... . 
Top of cap ................... . ...... . .. . ................... . ... . 

Atherton, 2 U miles above, near old b. m. 227. about 1 ~ mile-~ below Blue Mills 
Landing, 328 feet south from Atchison, Topeka & Santa Fe Ry. track, 200 
feet west of section line, 35 feet east from levee. on land owned by George 
Hendrick, near creek from spring and path leading down from Mr. Hen­
drick's house, 10 feet above level of bottom land, on small point of bluff, in 
bench-mark stone, lettered "B, JV!.": 

Copper bolt (U.S. C. E. p. b. m. 22t) .. .... . . . . ............ .. . . 
'fop of cap ...................... . .............................. . 

Belvidere. St. L. & S. F. R.R ... . . .................... . .................. . 
Big Blue River, on right bank near its mouth. 08 feet up that stream from sou.Lb 

end of Missouri Pacific Ry. bridge 69, upon pier of which bridge Is located 
"NO. LVIII"; 2 feet outside of right of way fence, 18.5 feet back from top 
bank of Big Dine River: 

Copper bolt (U. S. C. E . p . b. m. 227) ......... . ............... . ... . 
'l'op of cap ............. . ...... . .......... . .. . . ................. . 

Big Blue River. in the top of the abutment to Missouri Pacific Ry. bridge over, 
end of the bridge rests on a bench several feet below, bench mark is south 
of the track and at the southwest (upper) corner of the east abutment; bot­
tom of a squa.re cut, roughly lettered "U. S. D Jl. M." (C. & G. S. b. m. 

'LVIII) ................................... . ..... . .... : ..... . ....... . 
Blue Mills Landing, 1,330 feet below railroad bridge 609, in small railroad cut, 

72 feet below old mill at ferry landing to which road leads, 115 feet above 
road crossing, 7 feet north from center of track, on natural ledge, marked 
"U. D S."; highest point in square (U. S. C. E. t. b. m . 465) .. .. ... . .. . . 

Blue Mills Landing, on river bank, at northeast corner of old mill (now gone), on 
top of a ledge of rock, 14 inches from north edge and 3 inches from east edge; 
marked with cross(+) (U.S. C. E. t. b. m. 466=old b. m. 33 of 1878) ..... . 

Blue Mills Landing, at northeast corner of site of old mill, in river face of ledge 
of rock, 7.1 feet below top and 6.5 feet from east face of ledge; center of 
cavity from which horizontal copper bolt had been extracted (U. S. C. E. 
t. b. m. 467- old b. m. 228). . . . . . . . . . . .......... . .. .. ............ . .. . 

Blue Springs, C. & A. R. R ........ . .. ... .. . . . ..... ... .. .. ..... .. ........ . 
Bucker, Mo. Pac. Ry ........... . ................. . ...................... . 
Carroll, C., R. J. & P. Ry . ...... . ...... . ............. . ............. . .... . . 
Courtney, 12 feet east of southeast corner. on line with south side of depot, in 

southwest corner of p late of ground at angle in platform, in bench-mark 
stone, lettered "B. M."; copper bolt (U. S. C. E. p. b. m. 222) ........... . 

Courtney station, five-eighths of a mile above, 1,400 feet above highway crossing, 
15 feet below sign "Station," 10 feet from center of track, on first curve 
above town, at foot of bluff, on white embedded rock, marked "U. D S."; 
highest point in square (U. S. C. E. t. b. ni. 470) ...... . ...... . ......... . 

Dodson, K. C. S. Ry .......................... . .... .. ..... .• . ............ 
Grain Valley, C. & A. R. R . .......... . ........ . .. . . .. .. .. .... . . . .. . ..... · 
Grandview, St. L. & S. F. R. R. ..................... . ...... . .. .. ......... . 
Greenwood, C., R. I. & P. Ry... . .......... . . . . . . . . . . . . . ..... . 
Gr eenwood, half a mHe west of station, 2 feet from southeast corner of briclge 

63; top of bridge seat. marked "B.+M." (JV(. P. R. R. 206) ....... . 
Greenwood, half a mile west of, in the stone pier under the east end of the iron 

railroad bridge (63), north of the track and near the northeast corner of the 
pier, a railroad bench mark is quite near, marked "B.+ M."; bottom of a 
square cut, roughly lettered "U. S. oB. :\1." (C. & O. S. b. m. LlII) ..... . 

Holmes, St. L. & S. F. R. R .................... : ...... . ............. · .. . .. . 
Independence, c. & A. R. R .... . ............. . ............ . .... . ... . ... . . 
Independence, Mo. Pac. Ry .............................. ... . ...... . ..... . 
Independence, granite post in courthouse grounds, u. S. C. & G. S ..... •• .. . . 
Independence, city directrix, U. S. C. ~ G. S ......................... •. ..... 

Feet. 

729 .018 
733 .076 

736.734 
740 77H 
081 

734.562 
738 . 621 

748.004 

747.266 

732.407 

724.208 
960 
749 
900 

732.554 

741 .826 
.793 
790 

1,077 
903 

019 . 181 

010.155 
829 
920 
949 

1,051.373 
1,040.680 
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lndependonce waterworks, 1 t miles below pump houso. half a mile below road 
crossing, on bill)): sido of track, 20 feet from cent.er, at old Wayne Landing, 
on projecting point of natt~ral ledge, marked "U. O S."; highest point In 
squa.re (U. S. C. E. t. b. m. 471) ............. . .................... . 

Independence waterworks, a.t old ·way,ne Landing, five-eighths of a mile below 
pump house, 82 feet below group of cottonwoods. on rivo side of track, 80 
feet from center, 30 feet below old stone-wall foundation standing at right 
angles to track, on south edge of wagon road. in bench-mark stone, lctt.ered 
"B. l\1.": 

Top of cap . . .......... . ............... . 
Copper bolt (U. S. C. E. p. b. m. 223~ 71/ l) . ................... .. . . 

Independence, 2,!1 miles above. at crossing or Atchison, Topeka & Santa Fe and 
Missouri Pacific tracks, at root ol iron post of Santa Fe Ry. bridge st.anding 
between Missouri Paciflc and Kansas City & Independence railroad tracks; 
top of anchor bolt through northwest corner of shoe. letterccl "U. S." cut 
into cast pedestal, one on each side of nut to anchor bolt (U. S. 0. E . p. b . 
m. 226)......... .. . . . . . . . . . . . . . . . .. . ......... . . . 

Jeffreys, St. L. &. S. F. R. R ................ ... ..... . . ........ ........... . 
Kansas City, city datum o.o ...................... . ... ... . . .. . . . .. , ...... . 
Kansas City. Grand avenue, C. & A. R. R . .. . .. . . 
Kansas City, Fifteenth street. Mo. Pac. Ry..... . . .. ............ ... . 
Kansas Oit,y, Mancho.~ter, Mo. Pac. R_y. . . . . . . .. . .. .... .. . . .. . . . . . . 
Kansas City, Swope park, St. L. & S. F. R. R ................. . .... . 
Kansas City, Leeds, St. L. & S. F. R. R . ............................... .. . . 
Kansas City, Blg Blue, 0. & A. R.R . . ...... . 
Kansas City, Ceci l, Mo. Pac. Ry. . ...... . . 
Kansas City, Weather Bureau.......... . ............ . 
Kansas City (low water, Missouri River, Missouri River Com.} . ........... . 
Kansas City Bridge, 1 mile below, in top or stone foundation at- northeast corner 

of four-story brick gristmill. called Zenith Mills, cross is very faintly cut 
and there are no letters near it (a two-story extension to the Zenith Mills 
has been built since the bench mark was established}; cross <+} cut (old 
M. R. C. b. m. 241)... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. ...... . 

Kansas City Bridge, south abutment of, near east end, leaded into north face; 
in Mad of copper bolt; horizontal furrow (old l\.f. R. C. b. m . 243) . 

KaHsas City Bridge, on south side of first pier 11orth of south abutment of; point 
o! arrowhead, marked (erroneously) "High water of 1844." The face of 
one of the stones In the pier is dressed and lettered "High water 1844" (old 
M. R. 0 . b. m. 244) ............ . ........................ .. .......... . 

l{ansas City, on right bank :tt, 50 feet east of shore pier of Hannibal Bridge and 
10 feet from river bank; it was called p. b . m. 230 in 1892 and is the usual 
form of Mo. Riv. Comm. p. b. m.: 

Copper bolt (M. R. C. 73/ 1) .. .. .. .. ......................... . 
Top of cap.......... . . . . . . . . . . . . . . . . . . . . . . . ........ . 

Kansas City, in i:op of foundation at northwest corner of Union elevator : cross 
(+) cut (old M. R. C. b. m. 245) .............. . .... . .. .. ...... .. .... . . 

Kansas City, 3 J4 miles below Hannibal Bridge, five-eighths of a mile southeast 
of Crescent elevator, about 2,295 feet nort,h of tile factory, 120 feet S. 65° 
\-V. of Lizzie \Vright's house. at northwest corner of intersection of two coun­
try roads, in bench-mark stone, lettered "B. l\!L": 

Copper bolt (U. S. C. E . p. b. m. 228• 72/ l} ................. . 
Top of cap. . .. .... ....................... . . ............ . 

Kansas City, 1 ~ miles below Hannibal Bridge, at Kansas OltY distillery, at 
north west corner of one-story brick fer men ting house, 2.5 feet east of cor­
ner, on top of stone fo1111dation, in northP,a.st angle of cross; highest point 
(U. S. C. E. t. b. m. 478=old b. m. 240). . .... . ................... . 

Kansas City, 1 mile below Hannibal Bridge, at northeast corner of Zenith Mills, 
on top of foundation; highest point In square (this is in same place as old 
b. m. 241, the masonry upon which that was located having been replaced} 
(G. S. C. E. t. b . m. 479) .. ... ...................................... . 

Kansas City, seven-eighths of a mile below FTannibal Bridge, 60 feet north from 
Chicago & Alton R. R. track, on south side of retort room of gas works,' in 
water table 50 inches west of southeast corner, marked "U. S. P. B. M."; 
top of copper bolt leaded vertically (U. S. C. E. p . b. m. 220). 

G-2 

17 

Feet. 

753 .676 

736 573 
732.499 

743 . 128 
934 
723 492 
751 
764 
755 
791 
770 
743 
745 
963 
723 

748.299 

755 .025 

754 . 503 

745 . 983 
750.067 

745 .904 

.734 .273 
738.:H5 

741.885 

748.233 

748.778 
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Kansas City, on nortl1west corner of First and Main street.s, at southeast col'ner 
of th.ree-story brick occupied by Pabst Brewing Co.; in top of stone step; 
a cross (this bench was partly destroyed and a 110w point taken instead on 
same surface 2 inches nearer river, between two paraJJel lines cut il1 stone) 
(U. S. C. E. t. b. m. 480=old b. m. 242) .............. .. ............... . 

Kansas City, 50 feot east of shore pier of Hannibal Bridge, 10 feet from river 
bank, in bench-mark stone. lettered "U. $. P. B. M.": 

Copper bolt (U. S. C. E. p. b. m. 230~73/l) ....................... . 
Top of cap ........................... ... ....................... . 

Kansas City Bridge, directly under old b. m. 243. at northeast corner of abut­
ment. on proiectlng stone; highest point In square (U. S. C. E. t. b. m. 481) 

Kansa.s City, at foot of Fourth street. in stone pier of wagon bridge over tracks, 
north one of two small piers on river side of l\fissouri Pacific Ry. main track, 
on south face, 5 feet above ground. !) Yz inches back from southwest corner of 
pier. marked "U. S. P. B. l\1."; copper bolt leacled horizontally (U.S. C. E. 
p. b. Ill. 233) ..................... · ....................... · ........... . 

Kansas City, in same locality asp. b. m. 233, at northwest one of three iroil struts 
forming a rectangle with south one of two small piers on river side of track, 
on top of capstone supportiug this strut; highest point in square (U. S. C. E. 
t. b. m. 482) ....................................................... . 

Lake City, Mo. Pac. Ry ...................... ................... ........ . 
Lees Summit, in the top of the stone foundation to the brick building owned by 

W. D. Howard (the corner store is occupied by .r. R. Spencer as a drug store. 
building is at the northeast corner of tJ10 intersection of tlle street parallel 
to tbc railroad and the first street south of the railroa.cl station. bench mark 
Is near tho southwest corner of tho building, on the front. whore there is an 
entrance to the basement); bottom of ,i square cut, roughly leUc1·ed "U. S. 
on. M." (C. & G. s. b. m. LIV) .................................. .. 

Levasy, base of rail at depot, Missouri River Com ......................... . 
Little Dlue, about a quarter or a mile south of the staLion. ln tho top of the stoue 

pier under the north end of the Iron railroad bridge over J,lttle l31uo Creek, 
near the southeast corner of the large stone which supports the bridge, on 
tho ea.st side of the track; bottom of square cut, roughly lettered "U.S. o 
B. M." (C. & G. S. b. m. LV) ........................................ . 

Little Blue, 2\-f.o. Pac. Ry .................. ..................... · ... .. · .. . 
Little Blue River, 705 feet below cast end of railroad bridge G05 over. 230 feet 

below milepost 436. 20 feet north from center of track, on rock at foot of 
bank, marked "IJ.$ 0 ."; highest point In square (U.S. C. E. t. b. m. 45S) 

Martin City, Mo. Pac. Ry .... ............ .......... ................. ·.· .. 
Matthews Landing, 2 miles below Sibley l3ridgo, east sicte of road, on house of 

D. O'Donnell, on northwest corner of foundation, on northwest quarte1· of 
cross; highest point in square (U. S. C. E. t. b. m. 445, old bench 210) ... . 

Melville, St. L. & S. F. R. R ............................................. . 
Missouri City, opposite, on right btink, 8,320 feet from river. 660 feet N. 78° 

45' E. from "Wapsey" schoolhouse, on tho farm of John Hifrner, on south 
side of fence on north side of east-west road (U. S. C. E. b. m. fi!l/2: 

. Bolt in stone ............................... ···,.················ 
Top of cap ....................................... · ·, · · · · · · · · · · ·. 

Missouri City, opposite, on right bank, five-eighths of a mile above Atchison, 
Topeka & Santa Fo Ry. bridge over Little Blue River, 2.2H5 feet abovo 
road crossing, 820 feet north of railroad track, about 200 feet above a small 
one-story house on south side of road, 30 feet below two SIU!\ll plum trees 
growing close together on north side of wagon road. 2 feet inside of l\fr. Sul­
livan's field, ln bench-mark stone, lettered "B. M.": 

Copper bolt (U. s. c. E. p. b. m. 219=69/l) ....................... . 
Top of cap ... . ................................... · ..... ····.···. 

New Sibley, 2~ miles above, near river on line of Atchison, Topeka & Santa J<'e 
Ry., 125 feet below Auld's sawmill, bluff side of track, 30 feet from center. 
opposite upper end of bridge 603, on lillc with center of road rlllming up 
bluir, just above wing fence, in bench-mark stone, lettered "B. M ,": 

Copper bolt (U. S. C. E. p. b. m. 218) ............................. . 
Top of cap .................................................. ·.· .. 

New Sibley, 3 ~ miles above, at nrst point of bluff above Auld's sawmill, at upper 
end or cut, 30 feet below milepost 435. on bluff side of track 25 f~-et l'rom 
center, 3 feet above grade. on large rock In slope, marked "U.$ o ."; highest 
point in square (U. S. C. E. t. b. m. 457) .............................. . 

Oak Grove, C. & A. R. R ................................................ . 

Feet. 

766.206 

745.0S3 
750.067 

752.466 

750.412 

747.567 
750 

1.035. 625 
711. 529 

787.5!)0 
790 

733.594 
870 

717.256 
796 

7] 1. 04 
715.11 

716.383 
720 . 461 

713 . 017 
717.062 

731. 43;, 
86!) 
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Raytown, C., R. I. & P. Ry ...... . ... . 
Redbridge, l\fo. Pac. Ry .. 
Selsa. C. & A. R. R. 
Sibley (low w:tter, Missouri River) (Missouri River Oommlssion). 
Sibley, 1 milo below station. aL south end of Atchison, Topeka & Santa Fe Ry. 

bridge across rh·er, 108 feet back from top of river bank. 75 feet east and 
23 feet north of northwest corner of land pier, at foot of bluff, h1 bench­
mark stone, lettered "B. l\I.": 

Copper bolt (U.S. C. E. p. b. m. 215). . .... .................. . 
Top of cap ...... ....... ....................... ....... . ....... .. . 

Sibley, on right bank In land pier of Atchison, Topeka & San la ~'e l{y. bridge. 
at top and southwest corner or pier, 6 inches back from each beveled edge: 
top of copper bolt leaded vertically, marked "U. S. P. B. :I-I." (U. S. C. E. 
p. b . m. 216) ................................... . ........... . ....... . 

Sibley, on bottom land just above. 2,800 feet north of bridge OYer small creek 
at root of bluff where t. b. m. 452 is located, 400 feet south of I,cller and 
Angel's house, 360 feet north of small box <:ulvNt and road running cast 
through field at east edge of brush on west side of 1\orth-south CO\W ty road, 
I% feet east of fence; top of cap over o ltl b. m. 68/ 1 (U. S. C. E. p. 
b. m. 217) ........................... . ................. , ...... , , ... . 

South Lee, 0., R. I. & P. Ry ...... ... ............................ ........ . 
Vale, C., R. ). & P. Ry....... . . . . . . . . . . . . . . . ................ . 
·wayne, between railroad tra<:k and river, at southwest corner of pump house of 

Independence waterworks, on south face. 65 inches aboYe ground, 5 inches 
cast of west corner; <'Opper bolt leaded horizontally, marked "U. S. P. B. 
M." (U. S. C. E. p. h. m. 224) ....................................... . 

Wayne, about 2,460 feet below Atchison. Topeka & Santa Fe Ry. bridge 6 16 
over Rock Creek, 525 foot above bridge 61.5, between two small ntvincs 
which are about 850 feet apart. 48 feet south from center of track, 2 feet 
north of right of way fence, in bench-mark stone, lettered "D. l\1.": 

Copper bolt (lJ. S. C. E. p. b. m. 225) ... . ...................... . .. . 
Top of cap .................................. ... ..... •...... .•... 

Feet. 
9Sl 
807 
766 
692 

19 

715 015 
719.Cui 

746 . lN 

708 417 
983 
801 

746.127 

74R. 165 
752.220 



CHAPTER III. 

GEOLOGY. 

STRATIGRAPHY. 

The consolidated rocks oulcropping in Jackson county are 
of the sedimentary type and consist largely of inte"rbedded lime­
stone, shale and sandstone. They belong to the Pennsylva­
nian series of the Carboniferous ("Coal Measures"), and are 
nearly everywhere overlain by unconsolidated surficial deposits 
of Quaternary age or by residual soil that has resulled from the 
weathering and decay of the rocks themselves. 

The following table shows in tabulated form the major di-· 
visions of the geologic time scale and the relations of the forma­
tions outcropping in Jackson county: 

DTHSIOXS OF GEOLOGIC FORJ.fA'rlONS OUTCROPPlNU 
TIME. IK JACKSON COUNTY . 

. . . . {

Rec.ent ......... Allu\lum · 

.. 
{

Quatc, nary. 
Cenozoic. . . . • • . . Plc15loce, c .. .. . { Loess 

Tertiary DrifL 

{

Crctac<'ous 
Mesozoic .. ..••.... Jurassic 

Ttias~ic 

( Carboniferous ... 

!
Devonian 

Paleozoic. . . • . . . . . Silurian 
Ordovician 
Cambrian 

Proterozoic. . . . . . . Algonkian 

Archcozoic ........ ArcheaP 

!
Lansing 
Kansas City 

Pennsylvanian. . Pleasanton 
Ilenrictta 
Cherokee 

PRE-PENNSYLVANIAN FORMATIONS. 

Formations older than the Pennsylvanian do not outcrop 
in this county, and information regarding lhe deep-lying rocks 
has been obtained solely from the records of deep borings. As 
the regional dip of the strata in western Missouri and eastern 
Kansas is slightly no1Jth of west, successively older formalions 
appear at the surface in the Ozark region to the south and south-

<20) 
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east. A knowledge of the character of these formations has 
made comparisons and general correlat ions possible. 

T he complete succession of the older sedimentary rocks was 
penetraled by the deep boring at Raytown which encountered 
the underlying granite at a depth of 2,348 feet. The general 
character and thickness of the various strata are shown in the 
following log : 
RECORD Ol<' DIAMO~D DRILL ROLE ADOUT ON"E MILE SOUTIIEAST OF KAN­

SAS CITY (SEC. 7, T. 48 N., R. 32 'W.) DRlJ.LED IN 1886. RECORD FCJR­
NTSRED BYS. J. BATCH; ALTJTUDE REPORTED. 870 FEET. 

Pennsylvanian: 
Kansas City formation: 

Shale. light-colored . ..... . . 
Limestone ............... .. .. ....... . 
Shale, blue.. . . . . . . . . . ..... . 
Limestone CW'interset) . . . 
Shale, slat;y ... . ... . 
Limestone (Bethany Falls) . ... . ... . . . . 
Shale, sla ty . ..... .. .... . 
Limestone (Hertha) ... . 

Pleasanton formation: 
Shale, some parts griUY .. .. . 
Coal. . . . . . . . . . . . . . . . . . . . ....... . 
Shale, some parts gritty ..... 

Henrietta formation: 
Limestone... ...... . ... .. .. .. .. . . 
Shale. slaty .. ..... .................................. . 
Limestone . . . . . . . . . . . . ..... . . 
Slate ..... .. 
Coal. .. . 
Fireclay. hard . 
Limestone. . . . . . . . . . . ..... .. .. .. . 
Slaty shale .. . . 
Limestone .. . . 

Cherokee shale: 
"Slate"...... . .. 
Coal ...... . .. ... . .. ...... .. . ..... . . ... · } { 
"Slate".. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Lexington) 
Coal ..... .... .. . ... . ... .. . .... . ....... . 
Limestone. . . ........ . . ........... . 
Shale... . ... · . · · · · · · · · · · · · · · · · · · · · · · 
Limestone. hard (" Rhomboidal") .. . . . . . .. . 
"Slate," black. . . . . . . . . . . . . . . .............. . 
Coal (Summit). . . . . . . . . .. .. . . . .......... . ... . . . 
F ireclay ..... .. .. .. .. . 
Limestone . ..... . 
Shale ...... . . ... ..... . 
Limestone ........ .. . 
"Slate" ............ .. ..... . .. . .. .. . 
Coal (Mulky) . 
~'iroclay ........... . . 
Sandstone . . . .. . . ... . .. .. .. .. . . 
Sandstone, streaks of "slate" or shale. 
Shale. slaty .. .. .. ... . 
"Slato" and shale. 
Coal (Bevier) .... ..... . .. .. .... .... . . 
ShaJe and "slate" .. . . 
"Slate·· ..... . 

TJ1ickness. Depth. 

Ft. in. Ft. in. 

32 
2 

17 6 
J.5 3 
3 2 

22 9 
4 7 

15 

94 9 
2 

61 3 

8 7 
11 

4 
JO 
6 

5 8 
5 

14 2 
4 3 

1 
1 2 

8 
9 

12 9 
12 2 

3 6 
3 
l 3 
2 7 
7 
4 
4 3 
3 
1 
5 8 

11 1() 
32 3 
15 4 
5 6 
1 8 

49 
6 

32 
34 
51 6 
66 9 
6!) 11 
92 8 
97 3 

112 3 

207 
207 2 
268 5 

277 
288 
292 
292 10 
294 4 
300 
305 
319 2 
323 5 

324 6 
325 8 
a26 4 
327 1 
339 10 
352 
355 6 
358 6 
35!) () 
362 4 
369 5 
373 5 
377 8 
380 8 
381 8 
387 4 
399 2 
43 1 5 
446 9 
452 3 
453 11 

1
502 11 
508 11 
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RECORD OF DIA110ND DRILL HOLb:-Continuotl. 

Cherokee Shale-Continuecl. 
Coal ................................ . 
Limestone .................................. . 
"Slate" and shale. . . . . . . . . . ............ . 
Coal ...................... .. ..... ............ ... .• . . 
Limestone........ . ................ . .. · · · · · · · · · 
Sandstone, showing of oil ............................. . 
Shaly sands. . . . . . . . . . . .. ................... . . 
Shale, sandy, micaceous .. ... ....... . 
Shale, sand)', streaks of "slate" ..................... .. . . 
Sandstone ....................... . ................. . 
Shale, sandy .................................. . 
Shale.................... . ..... . ................ . 
Sandstone, coarse, sa.lt water .. . ........ , . ..... ..... ... . 

:Mississippian: 
Burlington-Keokuk: 

Limestone, shelly In places, witll shale partings ..... .. .. . 
Limestone, light-colored, flinty layers . . ........ ... ...... . 

Kinderhook group (?): 
Limestone, dark, with sholly layers ................ . 
Sand, dark, reddish . ............................ . 

Ordovician: 
Joachim (?): a 

Limestone, bluish, fine-grained, shelly in places ......... . 
St. Peter: 

Sandstone, white at top, reddish at bottom .. .. ......... . 
Cam bro-Ordovician: 

Limestone, gray and brown. . . . . . . . . . . . . .......... . 
Limestone, shelly and clayey. . ......... , .... . 
Limestone, Hght, coarse, porous .... .................... . 
Limestone, shelly .................................... . 
Sandstone, wllite .................................... . 
Limestone, light, flinty, porous; water disappeared or was 

lost. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... · · · · , · · · · · 
Limestone, gray, clayey and sanely ..................... . 
Limestone, gray, hard, ftne-grai11ccl .................... . 
Sandstone. gray, ha,·d, fine-grained . ... ......... . 
Limestone, gritty, porous, crystalline, in places white and 

flinty .. ...... ........ .. .. .. .......... · · .... · · . · · · ·. 
Sandstone. hard, coarse .......................... . .... . 

Cambrian: 
Limestone, with seams cf gray and brown shale .... ... ... . 
Limestone, dark, and light, fine-grained . . ............... . 
Sandstone, hard, coarse ....................... . 

Pre-Cambrian: 
Cranito ........... ..... ..................... . 

Tliickness. Depth. 

Ft. in. Ft. in. 
1 4 510 3 
8 518 3 
6 524 3 

10 525 1 
l8 6 543 7 
16 2 .559 9 
23 2 582 11 
37 7 620 6 
33 2 653 8 
15 7 ()69 3 
24 693 3 
15 708 3 
43 9 752 

73 825 
260 1085 

100 1185 
15 1200 

57 1257 

64 1321 

129 14,;o 
JO 1460 

160 1620 
20 1640 
16 1656 

74 1730 
20 L750 
70 1820 
15 183.~ 

215 2050 
50 2100 

40 2140 
llO 2250 
98 2348 

53 2401 

a Correlation of Orclovlcian, Cambro-Ordovlcian ancl Cambrian strata by E. 0. Ulrich 
in U. S. Geo!. Survey Bull. 298, pp. 239-240. Quoted by E. M. Shepard, Underground 
·waters of )f.lssouri; U. S. Gcol. Survey Water Supply Paper 195, p. 86, 1907. 

· Comparison of the section as given in the above log with 
that outcropping in lhe Ozark region, indicates that there has 
been a considerable thinning of lhe strata below the St. Peter 
sandstone, buL the lack of horizon markers has made a detailed 
correlation of the formations impossible. Directly underneath 
the St. Peter, the Jc1Ierson City formation appears to be present 



PENNSYLVANIAN. 23 

in normal thickness, extending probably to the first prominent 
sandstone bed which may be correlated as a part of the Roubi­
doux. Below this the limestone cannot be divided into sep­
arate formations. The sandstone overlying Lhc granite may be 
correlated with the La Motte, as it occupies the same strati­
graphic position that this formation does where it has been ob­
served in southeast Missouri. 

The limestone directly overlying the St. Peter, designated 
Joachim (?) by Ulrich, may represenL Lhat formation or it should 
possibly be correlated as Devonian. OLher drill holes in north­
west Missouri indicate the presence of considerable Devonian 
but the absence of the Joachim formation. 

The lower part of the Mississippian series is well repre­
sented by Lhc limestone underlying the shales and sandstones of 
the Cherokee. The upper part of the series, which is found in 
southeast Missouri, is not represented in the section as given. 
The general character of the 1\1ississippian is also shown in drill 
records, Nos. 5, 7, 12, and 32, given under "Gas and Oil," and in 
one of those under "Water Resources." 

The strata comprising Lhe lower portion of the Cherokee 
are also given in the drill records cited above. Although they 
indicate considerable local variation, they show that the forma­
tion possesses the same general character throughout the county. 

PENNSYLVANIAN SERIES. 

The Pennsylvanian formations were among the earliest to 
be studied by the Missouri Geological· Survey, and Broadhead 1 

in 1873, published an excellent section showing the stratigraphic 
succession, each stratum being designated by a number. Later 
the Iowa, Kansas, l\lissouri and United States Geological Sur­
veys studied individual areas in greater detail. Recently, the 
Missouri Bureau of Geology and Mines, in co-operation with the 
Unilcd States Geological Survey, published a report on the 
slratigraphy of the Pennsylvanian2 in Missouri and the nomen­
clature used in lhis volume is discussed in detail in thal report. 

Of the .eight formations of the Pennsylvanian series in Mis­
souri, five are represenled in Jackson county. In ascending 
order these are Cherokee shale, Henrietta formation, Pleasanton 
formation, Kansas City formation, and Lansing formation. The 

•Broadhead, G. C., Iron Ores and Coal Fields: 2\Io. Geo!. Survey, pt. 2, 1873. 
•Binds, Henry, and Greeno, F. C., Stratigraphy of the Pennsylvanian Series in Mis­

souri; '.\>tissouri Bureau of Geology and Mines, 2d ser., vol. XIII. 407 pp., 1915. 
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remammg three, the Douglas, Shawnee, and v\Tabaunsee forma­
tion, outcrop in the counties to the northwest. 

The formations exposed consist of alternating beds of lime­
stone, shale, and sandstone, many of which are persistent units. 
Due·to this fact, they have been divided into members as shown 
in the following table. Although comparatively thin, most of 
these members are shown on the geological maps accompany­
ing this report. 

PENNSYLVANIAN SERIES IN JACKSON COUNTY, MISSOURI. 

Formation. M ember. Thickness. 

Feet. 
Lansing .... . .. . .. ... .. { Plattsburg Ii i:1est-0ne . . ..... . ....... .. . ..... . . .... } 

Lano shale with Farley limestone bed ............ . 70 

Kansas City . . . •.. ..... 

~~:~:~t1:~~:i:· ~v.iih ·n,~~~~~v~ ~~1ct. c~~~~t ci~~ ·11~1~~1 
stone beds ....... .. .. ....... ..... .. .. .. .. . . 

Drum limestone .. ... ............ .. . .... ... . .. . · [ 
Cherryvale shale .. . ... .......•.. .. ... . •........ 
Wlnt-Orset limestone ... .. .. .. .. .. .. ... . .. .. . .... · 1 
Galesburg shale . ..... .. ... ... ..... .. .. . ... .. .. . 
Bethany Falls limestone ....... ••.. .. .. .. .. ... ... 
Ladore shale .... ..... .. ... . ................... . 
Hertha limestone ... • ......... ... • . .. .. .. ... . . · .. . 

215 

Plcasaawn.. . . . . . . . . . . . Not subdivided ... . .. . .. .. ....... .... ... ...... . . 165 

{

Pawnee limestone ....... ... . .•. . ..... . . .... .. . ·} 
Heoriotta. . . . . . . . . . . . . . Labette shale .. .. .. . ... ..... . . ... ..... ..... ... . 

F'ort Seot.t limestone .... . . .. .. ... .. . ... ........ . 
45 

Cherokoe a .. . . . . . . . Not subdi\•ided. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 435 

930 

aOnly upper part exposed in Jackson County. 

CHEROKEE SHALE. 

Name and definition.- The Cherokee shale derives its name 
from Cherokee county, Kansas. It includes all beds between 
the base of the Pennsylvanian series and the limestone over the 
Lexington coal. The formation rests unconformably on the 
underlying Mississippian, which differs from the Cherokee in 
consisting ~hiefly of hard, light-colored, cherly, crystalline lime­
stone. 

Distribution.- AILhough the Cherokee underlies the whole 
of Jackson county, it appears at the surface only along the Sni­
abar in the extreme eastern part, and outcrops were seen only 
along the branch of the Sniabar which crosses diagonally Secs. 
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17 and 20, T. 49 N., R. 29 W., where there appears to be a slighL 
upward arching of the slrala. The upper parL, approximalely 
40 feet, is above drainage and is but poorly exposed, due to the 
covering of talus and loess. 

Characlerislics.-According to the log of deep borings in 
and near Lhe coun Ly, Lhe formalion has a lhickness of 270 Lo 
476 feel, averaging aboul 440 feel. The range in Lhickness is 
due chiefly to the unconformity at the base. Drill records show 
the Cherokee shale to consist, as the formation name indicates, 
chiefly of shale, though it contains much sandstone. In gen­
eral, the sand content increases toward the base, and in certain 
logs, beds of sandstone 75 to 105 feet thick are reported. Coal, 
clay, and limeslone constitule minor portions. The strala as 
a rule are nonpersistent and irregular, with the possible excep­
tion of a few coal beds in the upper 100 feet. In drillings of 
which careful records have been made, the Bevier and Lower 
Ardmore coal beds and the limestone between them, may usually 
be detected. The general nature and variations in the forma­
tion may be seen by referring to the logs of deep wells given in 
chapter IV, under coal, water, gas, and oil. 

The upper part of the Cherokee, which occurs above drain­
age in Jackson county, is poorly exposed and exhibits but few 
details of the stratigraphy. It is, however, well exposed in and 
near Lexington, in Lafayelte county, where Norwood 1 con­
structed a generalized section, which, slightly modified, is as 
follows: 

Ko. 

1 
2 
3 
4 

5 

6 
7 

8 
9 

GENERALIZED SECTION OF THI~ U.PPER PART OF THE CHEROKEE 
SHALE IN AND NEAR LEXINGTON. 

Stratum. 

Shale (black), bituminous. . . . . . . . . . . . . . . . ...... .. ...... . .... . 
Coal, slaty} Lexington { ........ . ................................. . 
Coal, good . . . . . . . . . . . . . . ... . ...... . 
Underclay and shale.. . . . . . ................................ . 
Limestone, gray and blue, thickbedded. fossiliferous. abounding in a 

small Fusulina on account of which the rock })resents a very pretty 
apJ)earance when fractured. It is easily recognized by this J)ecu-
liarity. ................. . . .. . .. ........................... . 

Sha.le, blue, drab. roe! and yellow. argillacoous. . . ........... . 
Limestone, blue, J)yritifcrous, h;u·d, in one bed. shelly on toil, containing 

small univalves on the surfa<'e ('·Rhomboidal") ................... . 
Shale (black), bitumino\1s, containing Liuguliclis<'ina missouriensis .. ... . 
Shalo, dark, calcareous, pyrilifcrous, and fossiliferous. Lo<'ally there 

occurs a concrctionary bed of black, bituminous limestone containing 
fossils ..... . 

Thickness. 

Ft. in. 
1 2 

5 
1 () 

4 6 

4 
21 

1 3 
2 4 

4 

1Norwood. C . .J., General section (at Lexington): Geo!. Survey of '.\fissouri, Iron ores 
and coal fields, 1872, pt. 2, pp. 50-52. 1873. 
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GENERALIZ~~O SECTLON OF THE UPPER PAR'l' OF THE CHEROKEE 
SHALB IN A1'D NEAR LEXINGTON- Continued. 

No. Stratum. Thickness. 

Ft. in. 
JO Coal (Summit) ................................................ , .. . 7 
11 Shale, drab, and noclulcs of limestone . .... ........................ .. . 4 
12 Limestone, rough, concretionary, pyritlfcrous ........................ . 1 4 
13 Shale, dark-blue, and limestone nodules ............................. . 2 
14 Limestone, greenish-gray, upper part fossiliferous (lowest rock seen at 

Lexington).. . . . . . . . . . . . . . . . . . . . . . . . . . . . .................. . 2 
l 5 Hard tough band ............... ..... .......................... . 8 
16 Shale, black, slaty, llarcl, fall of globular concretions and a few largo bitu-

minous limestone concreUons ................................... . 5 6 
17 Coat (Mulky) ..................... .. ............................. . H 
18 Shale.............. .. .. . . . . . . . . . . . . . . . . . . . . ..... . 

58 3 

Near the Sniabar in the SE. }i SW. 34 sec. 17, T. 49 N., 
R. 29 W., the gentle slope south of the creek contains sandy 
shale and fragments of sandstone thal are believed to represenl 
the 21-foot shale interval, No. 6 of the above section. The 
bottom of this shale is not exposed, but il is estimated lo be 
about 10 feet above water level in the nearby creek, the unex­
posed interval probably containing Nos. 7-11 of the above sec­
tion. Overlying the shale, at the same locality, are limestone 
fragments, which represent the "sump-rock" of the Lexington 
coal (No. 5). The f'ragmenls have weathered to a reddish­
brown, but were originally undoubtedly blue or gray. The rock is 
fine-grained, contains minute flecks of calcite, and is mote or less 
argillaceous and dolomitic. Resling on this limestone, though 
not exposed, is a layer of underclay commonly 1 ~ to 5 feel 
thick. Above this is the Lexington coal which is exposed at 
only one place, about Lhree miles norlh of Oak Grove (Nv\l. X 
NE. X sec. 29, T. 49 N., R. 29 \V.), where 8 inches of coal were 
seen. Whelher lhis is the entire thickness or merely the upper 
bench is not known, but it is probably the latler, as the Lexing­
ton commonly occurs in two benches a few miles to the east in 
Lafayette county where it is mined. The top of the Cherokee 
at the same place consists of 20 inches of black, slaty shale 
which grades upward through dark lo gray. 

Drilling in the western part of Jackson county indicates 
that the general succession of strata in the uppe1; parl of Lhe 
Cherokee remains about as given in the foregoing section, bul 
with slight changes in thickness. The 1\/Iulky coal, thin or ab-
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sent in some places, is reported 20 inches thick in others. \\There 
the coal is absent the limestone cap-rock, No. 14 of the fore­
going section, is commonly absent also, though the slaty shale 
seems persistent. Similarly, the Summit coal is reported to be 
either absent or up to 14 inches thick, the underclay here and 
there up to 12 feet thick, and both the roof shale and caprock 
varying in thickness from place to place. In the deep well near 
Raytown the "sump-rock" of the Lexington was found to be 12 
feet, thickening at the expense of the underlying shale and over­
lying clay; in other places it is seemingly present as limestone 
nodules, reported by drillers variously under such terms as 
"nodules," "limeshale," or "soft limestone." The Lexington 
coal horizon is reported barren in some wells, present in others, 
while in the Raytown w.ell it is as much as 31 inches thick, the 
upper bench being 14 inches, the lower 9, and the parting 8 
inches thick. The roof shale, which seems to be absent wherever 
t he coal horizon is barren, is of about the same thickness as in 
the section above where present. 

Fauna.- No fossils were collected from the · Cherokee of 
J ackson county during the course of the present survey. 

HENRIETTA FORMATION. 

Name and definilion.-The name Henrietta, so called from 
a former postoffice in J ohnson county, Missouri, was proposed 
by Marbut for the Fort Scott limestone, Labette shale and 
Pawnee limestone, which lie between the Cherokee shale below 
and the Pleasanton formation above. T he Henrietta corre­
sponds to the lower portion of the Marmaton formation of 
Kansas geologists and includes much of the Appanoose forma­
tion of the Iowa geologists, and is the "Middle Coal Measures" 
of the older Missouri geologists. 

Distribulion.-The Henriella formation appears at the sur­
face in the norlheaslern part of Lhe county along the Missouri 
River, Fire Prairie, and Sniabar creeks. It has been replaced 
by alluvium in much of the Missouri trough east of Sibley and 
is known to be absent in the old valley now occupied by Fire 
Prairie creek as far west as section 29, .T. 50 N., R. 30 W. At 
Sibley, as is shown by borings made in localing the Santa Fe 
railroad bridge, t he river alluvium rests on the lower member of 
the formation over a wide stretch of the valley. In the re­
mainder of the county the Henrietta is more or le_ss deeply 
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buried beneath the younger formations, but has been penetrated 
in numerous places by deep wells. 

Characleristics.-ln lhe eastern part of Jackson and in 
western Lafayette county lhe Henrietta is commonly about 15 
feet thick. In the logs of deep wells bored in Lhe western part of 
Jackson the thickness, as correlaled, varies considerably, though 
in accurately recorded logs iL is about the same as in the east. 

The HenrieLLa consisls of thin alternating beds of lime­
slone, shale, sandstone and coal. These beds have been grouped 
in descending order into the Pawnee limestone, Labelle shale, 
and Fort Scott limeslone. Individually, however, these mem­
bers are so thin that no attempt has been made to show them 
separalely on the geologic map. 

FORT SCOTT LT:MESTONE. 

Name and deflnilion.- The Fort Scott limestone, named 
from Fort Scott, Kansas, consists, at the type localily, of an 
upper and a lower bed of limestone and an inlervening bed of 
shale. At Fort Scott the upper bed alone is as thick as the 

-enlire member in Jackson county. 
Distribution.- The Fort Scott is exposed only along the 

Sniabar and a small tributary of that stream north of Oak 
Grove, the complelc succession nol oulcropping in Jackson 
county. 

Characlerislics.-The following seclion is slighlly modified 
from that measured by Norwood at Lexington, Lafayelte 
county:1 

_No. 

2 
3 
4 
5 

SECTION OF FORT SCOTT LIMESTONE AT LEXINGTON, MO. 

Stratum. 

Limestone, drab. shelly on top. thick-bedded. good ror building .. 
Limestone. shaly and rough, fossiliferous ........................... . 
Shales and thin be<ls of limestone. fossiliferous ................. . . ... . . 
Shales, dark blue and (lrab. with nodules of limestone, fossiliferous .. . .. . 
Limestone. dull blue and yellowish drab. fossiliferous ..... 

Thkkness. 

Ft. in. 
3 6 
3 6 
3 
3 6 
5 -

18 6 

As shown by lhe above seclion, the member consisls of 
limeslone at lhe top and bollom wilh a shale bed separating 

•Norwood. C. J., General section (at Lexington) : Geo!. Survey of J.fissouri Iron Ores 
and Coal Fields. 1872, ))t. 2, p. 50, 1873. 
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them. The lower limestone, which is 7 Yz feet thick, is exposed 
on the soulh side of the creek in the NE. U sec. 20, T. 49 N., 
R. 29 W. Il has rather a dark bluish-gray color but weathers 
brownish-gray to buff and brown, the surface showing cracks filled 
with limonite which also penetrates the outer half inch of the rock. 
On a weathered surface, many of the fossils retain the original gray 
color. The lower part is thin-bedded with wavy partings, but 
the upper two or three feel consists of two beds. As a rule, it 
is dense and fine·-grained, argillaceous and slightly pyritiferous. 
Calcite occurs in the fossils, in small bodies, and in minute flakes, 
and the fossils themselves are fairly abundant, the most con­
spicuous being the coral Chaeteles milleporaceus, which forms 
beds up to an inch thick in the upper part of the layer. 

The shale overlying the caprock of lhe Lexington coal is 
poorly exposed in a talus slope on the bank of the creek in the 
SE. U sec. 28, T. 49 N., R. 29 W. It is about 7 feet thick. 

On this same slope there is exposed, though poorly, in a single 
layer, 1 Yz feet thick, what is seemingly the upper limes lone of 
the Fort Scott. It is bluish-gray, but the exposed surface has 
weathered to a deep-buff to a depth of several inches. It is 
.fine-grained and even-textured except for the occurrence of thin 
sheets of Chaeleles milloporaceus, some Echinocrinus spines and 
many Fusulinas. J:hese fossils seem to be characteristic of this 
bed as Norwood noled them also at Lexington. 

Fauna.-Fossils, other than those already mentioned, were 
not collected from the Fort Scott member. 

LABETTE SHALE. 

Name and definilion.-The name Labette, derived from La­
bette, Kansas, is applied lo the shales and sandstones between 
the Fort Scott and the Pawnee limeslones. 

Distribulion.-The dislribulion of the Labette shale prac­
tically coincides wilh that of the Henrietta formation as shown 
on the geologic map of Lhe counly. 

Characteristics.-The middle member of the Henrietta for­
mation is more irregular than the other two. It consists chiefly 
of sandstone and shale, and contains here and there a thin bed 
of coal. As far as is known, the entire succession is not exposed 
in the county. The following description is based on outcrops 
and drill records in Jackson county and on observations in La­
fayette county. The thickness of the Labette is known Lo 
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range between 15 and 37 Y2 feet and possibly bclween even wider 
limits. Norwood's section at Lexington, Lafayette county, is 
as follows: 1 

SECTION 0~' LABETTE SHALE AT Ll£XIXGTON. MO. 

No. Stratum. Thickness. 

Ft. in. 
1 Shale, drab, green. and <lark.. . . . . . . . . . . . . . . . .. .. .. .. .. . 6 
2 Sandstone, brown and gray, hard. in one thick bed ......... . 4 -
3 Shale, olive and red, argillaceous .. ......... . ........ . . 2 3 
4 Clay, black and blue with Lhin strca.ks of coal 6 inchP.~ thick in p lac<'s. 

but absent in others .. .. ....................................... . 6 
5 Shale, buff and olive, also red. argil laceous and arcnaceo\ls. 8 

20 9 

In Jackson county the beds below the sandstone arc not 
exposed, but borings show them to be similar to the Lcxinglon 
section, though the thickness is extremely variable, while the 
coal, absent in many places, is reported 18 inches lhick in the 
Raytown well. The sandslonc near lhc lop of lhc member out­
crops at many places in the northeastern part of lhc county, 
and bolh outcrop observations and drill records indicale more 
than the usual variation in the thickness of this be·d. South of 
Levasy Lhere is an outcrop 12 feet thick; near Independence it 
is reported to be 13 Y2 feet thick; at Randolph, Clay county, ac­
cording to the record of a diamond-drill boring, it attains a 
thickness of 66 feet; while in many other wells il is entirely 
absent. The color is blue or gray, but in common wilh other 
sandstones, il becomes yellow or brown upon weathering. In 
places the upper part is rather firmly cemented by the calca­
reous material, while in others it is soft and shaly. The lower 
part is commonly shaly and the whole bed is micaceous. 

The interval bclwccn Lhe lop of Lhis sandstone and Lhe base 
of the Pawnee contains in some places 5 or 6 feel of shale, but 
in others the Pawnee rests directly on the sandstone. The 
shale in the interval is drab, gray, green, and red, with here and 
there nodules of gray limestone. 

Fauna.-No fossils have been collected from .Lhis member 
in Jackson county. 

lJ dem., pp. 50-52. 
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PAWNEE LUvIES'l'ONE. 

Name and deflnition.- The uppermost member of the Hen­
rietta formation received its name from the exposures along 
Pawnee creek, Bourbon counly, Kansas. 

Disfribulion.- The Pawnee is locally exposed along the 
Sniahar from lhe east counly line nearly to the Chicago & Alton 
railroad bridge. It occurs in the northeast corner of the county 
in the Missouri bluffs and for aboul Lwo miles along the river 
near Sibley. One mile below the Sanla Fe bridge it forms the 
river bank. 

Characferistics.-As exposed in Jackson county, the Pawnee 
consists of two beds of limestone with an inLervening· shale, the 
whole aggregating about 8 feet. 

The lower limestone has a thickness of from 2 Yz to 3 feet, 
and is a veritable fossil coral reef composed, to a large extent, 
of colonies of Chaeteles milleporaceus which occur in hemispher-

. ical and conical masses (See Pl. VI, Fig. 1 ). These masses in 
places attain a diameler of three feet. The fossiliferous remains 
are cemented by malerial that has been washed beL,veen the 
colonies and has laler been solidified to a fine-grained, non­
crystalline, gray lo iron-stained mass. 

The middle shale, 3 to ·3 Yz feet thick, is gray, green, and 
red, containing in places a black layer. It is somewhat clayey 
except near the top where iL is calcareous. The calcareous 
layer is fossiliferous and is characterized by segments of large 
crinoid stems. 

The upper limeslo1_1e bed, 2 to 3 feet thick, is somewhat 
argillaceous and ferruginous, and is gray in color, weathering to 
a deep buff. It consists of one or l wo layers and varies from a 
fine-grained, noncrystalline and unfossiliferous rock to one 
which contains much disseminated calcite and many fossils . 
The coral Chaetetes milleporaceus is present in Lhin sheets in 
contrast to the large heads found in the lower bed of the Pawnee. 
The distinguishing fcaLure of Lhe upper bed of the Pawnee, 
however, is its mode of weathering, large and small rounded 
grooves, pits and perforations marking the surface. 

Fauna.- Aside from Chaetetes, fossils are not abundant in 
the Pawnee limestone in Jackson county. T wo small collec­
tions yielded the following species: 

FAUNA OF ·nm PAWN1£E Ll::',1:ESTONE. 

1farginifera splendcns. 
Chonctos flemingi. 
Spiriforin:i. ken tuckyensis. 

Schizostoma subquadratus. 
Bollerophon (?) sp. 
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The upper parL of the shale between the two beds of lime­
stone contains crinoid stems, some of which are nearly an inch 
in diameter. 

PLEASANTON FORMATION. 

Name and definition.-The name Pleasanton, derived from 
the town of that name in eastern Kansas, was originally applied 
by Haworth1 to the strata between the Pawnee limestone and 
the limestone then called the Erie, which is designated in this 
report as the Hertha. Later detaile.d work in Kansas demon­
strated the presence of several persistent beds and the forma­
tion has been divided into five members. In descending order 
these are Pleasanton shale, Coffeyville limestone, Walnut shale, 
Altamount limestone, and Bandera shale. In Jackson county 
and in northern Missouri and Iowa, limestones such as would 
afford a basis for subdivision have not proven persistent over wide 
areas as in Kansas; the term Pleasanton is Lherefore used as in 
the original applicalion. 

Dislribution.- The Pleasanton formation outcrops in the 
eastern and northeastern parts of the county, including prac­
tically all of the drainage areas of Sniabar, Fire Prairie, and 
Prairie creeks. It is exposed in narrow belts along the valleys 
of the Big Blue and Little Blue throughout almost their entire 
lengths, and also along Lhe shorter streams in the northern por­
tion of the county. In the southeastern part it outcrops along 
the lributaries draining south inlo Big creek. 

Characleristics.-In deep-well logs in the western part of 
the county the Lhickness of the Pleasanton ranges from 150 to 
204 feet with an average (based on 28 logs) of about 170 feet. 
To the east the formation thins slightly and, according to Mar­
but, 2 has in Lafayette county an average thickness of 150 feel. 

The Pleasanton commonly outcrops in wooded bluffs or 
sodded slopes-both unfavorable for detailed measurements. 
Railroad and highway cuts show the upper part, and along the 
streams there are small, disconnected sections, ranging from the 
top to the bottom of the formation, which usually do not show 
over 30 or 40 feet of strata. Under these conditions it is diffi­
cult to make accurate generalizalions, especially since Lhe sec-

•Haworth. E .. Kansas Univ. Quart., vol. 3, p. 274. 1895. 
•Marbut. G. l<'., Geological doscription of the Lexington sheet: Geo!. Survey of lVIis­

souri, vol. 12, pt. 2, p. 214, 1898. 
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tions obtained from deep wells in the western part of the county, 
if the logs are correctly reported, show the formation to have 
little regularity. 

The following generalized section largely combines data 
from outcrops and drill records: 

No. 

GENERALIZED SECTION OF THE PLEASANTON FORMATION 
IN JACKSON COUNTY. 

Stratum. Thickness. 

Feet. 
1 Shale, blue, drab, gray, green, and reel. s:mdy In places, 14 to 28 feet, 

average about.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
2 Limestone, sandy, and calcareous sandstone, Broadheacl's No. 72, 0 to 

8 feet, average about. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
3 Shale, and sandstone in alternating beds, about. . . . . . . . . . . . . . . . . . . . . . . 100 
4 Shale or clay, reel, 2 to 9 thick where present, average. . . . . . . . . . . . . . . . . 5 
5 Shale, red at base, with a prominent bed of sandstone in places, 22 to 50 

feet, average. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40 

Average thickness in county.... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 163 

Beds near the base of the formation are exposed along the 
east bank of the Sniabar in the center of sec. 18, T. 49 N., R. 
29 W., and along the Missouri east of Sibley. South of the Chi­
cago & Alton Railroad on the Sniabar, the basal beds, probably 
15 or 20 feet thick (Pawnee not exposed), consist of clay and 
shale, gray clay overlain ne·ar the base, by black, blue, and red­
dish shale that becomes greenish-gray at the top. This shale is 
mostly firm and brittle with a slaty texture. IL is overlain by 
10 feet of gray, fine-grained micaceous sandstone which has 
been quarried for walls. In a natural face it is brown and thin­
bedded, but in the quarry, ledges up to six inches thick have 
been obtained. It is more firmly cemented than many Penn­
sylvanian sandstones and in mode of outcrop resembles a lime­
stone. 

Near the center of sec. 18, T. 49 N., R. 48 vV., is an excel­
lent outcrop of the basal Pleasanton. Soft, gray shale, three 
feet thick, underlies 30 feet or more of gray thin-bedded shaly 
sandstone. The sandstone is hard, gray, fine-grained, mica­
ceous, and highly calcareous. The upper and lower surfaces of 
each layer are marked by small holes and grooves which are 
probably worm borings. Near the base is a lenticular layer of 
coarsely crystalline limestone having a maximum thickness of 
two feet. This limestone is light-gray but weathers to brown. 
It contains numerous small pieces .of coal, small pebbles and 

G-3 
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grains of clear quartz which give it a conglomeratic appearance. 
The only fossils observed are fragments of crinoids stems. 

The sandstone flagging described above corresponds closely 
in description with the Bandera flagging of southeastern Kansas 
and since both beds are at the same stratigr?-phic level, they 
may possibly be of the same age. Because of the calcareous 
nature of this sandstone, drillers have in a number of cases re­
ported it as limestone. The shale between the sandslone and 
the Pawnee locally contains a thin coal bed. So far as is known, 
this does not outcrop in the county, though it has been reported 
in one or two ,vells and has been found in Lafayette county on 
the east and in Cass county on the south. 

On the road just north of the Chicago & Alton railroad (on 
the line between secs. 25 and 36, T. 49 N., R. 30 W.), there are 
10 or 15 feet of brown, cross-bedded sandstone, which seemingly 
rests directly on the Pawnee limestone. Though fine-grained, 
it is coarser and also less micaceous than most of the Pleasanton 
sandstones. IL is probable that this sandstone is not of early 
Pleasanton age, its lithologic characteristics and relations sug­
gesting that it may be the equivalent of the Warrensburg sand­
stone which outcrops only a few miles to the east in Lafayetle 
county. 

The Pleasanton for about 100 feet above the basal sand­
stone consists of poorly exposed allernating beds of shale and 
soft sandstone. According to well records, they contain thin 
local limestones and coals. In the hills south of Oak Grove, 
the upper part of this 100 feet is massive, brown sandstone at 
least 27 feet thick. At 29 to 50 feet above the base of the Pleas­
anton, there has been found in each of 21 wells, a bed of red 
clay or shale, 2 to 12 feet thick. It averages 5 Jeet lhick and 
its base lies at an average dislance of 40 feet above the Pawnee 
limestone. It has been found at many widely separated places 
in and near Jackson county and is evidenlly fairly persistent. 

Above this 100-foot interval of shale and sandstone is a 
more or less persistent bed of sandy, fossiliferous limestone 
(Broadhead's No. 72), lying 14 to 28 feet below the top of the 
formation. It is exposed in sec. 3, T. 47 N., R. 32 vV.; in sec. 
34, T. 48 N., R. 32 W.; at the Rock Island tunnel near Vale in 
sec. 27, T. 48 N., R. 32 W., and for about one mile south along 
the same railroad; on Cowherd creek in sec. 11, T. 48 N., R·. 
32 W.; sou lhwest of Oak Grove, near top of hill, north of road 
in the SW. U NE. U sec. 1, T. 48 N., R. 30 W.; and at a few 
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other places. Il is absent in many places but attains a thick­
ness of 8 feet in others, this maximum being in the vicinity of 
Vale, where the upper part consists of a mass of iV!yalina sub­
quadrata and other shells in a gray, sandy, calcareous matrix 
which becomes reddish and which falls to fragments upon ex­
posure. The lower part is a gray, thin-bedded calcareous sand­
stone. The fossils noted above are covered with a rough, gray, 
calcareous coating from which they are not easily separated. 
Where this member is thin it is not fossiliferous. In the eastern 
part of the county the upper part of the Pleasanton is chiefly 
clay shale and commonly contains a layer tinted with red and 
green. Farther west it consists of sandy shale, thin beds of 
sandstone and concretionary masses of gray or greenish sandy 
limestone. In adjoining counties there is a thin coal bed near 
the top of the Pleasanton, but so far as is known this does not 
occur in Jackson county. 

Fauna.-The sandy limestone near the top of the Pleasan­
ton contains the following species, collected by F. C. Greene: 

FAUNA OF SANDY LIMESTONE NEAR TOP OF PLEASANTON. 

Scrpulopsis insita 
Spirlfer cameratus. 
Composita. subtilita 
Edmondia. sp. 
Myalina kansasensls (?) 

Myalina subquadra.ta. 
Myallna sp. 
Allerisma termjnale 
Pleurophorus occldentalis 
Gastropod sp. (large) 

The above list undoubtedly comprises only a few of the 
total number of species in this bed. The fauna is molluscan 
and the specimens arc notable for their large size. Myalina 
subquadrata is the most abundant. 

KANSAS CITY FORMATION. 

Name and definition.-Thc name Kansas City was first 
used by Hinds 1 and afterward more fully defined by Hinds and 
Greene.2 The formation is the lower part of the Pottawatomie 
formation of the Kansas University Geological Survey, and with 
the overlying Lansing, is the exact equivalent of the Polla­
watomie. The type locality is at Kansas City, where many 
excellent outcrops display the entire section. The formation is 
subdivided on a lithologic basis into nine members which, in de­
scending order, are as follows: 

'Ilinds, Henry, Coal Deposits of lVIissouri; Missouri Bureau of Geology and Mines, 
vol. II. 2nd ser., p. 7, 1912. 

•Hinds, Henry, and Greene, F. C., Stratigraphy of the Pennsylvanian Serles In Mis­
souri, vol. 13, 2nd ser., 407 pp., 1915. 
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MEMBERS OF KANSAS CITY FORMATION. 

Iola limestone 
Chanute shale (bearing the Raytown and Cement City lime-

stone beds) 
Drum limestori.e 
Cherryvale shale 
Winterset limestone 
Galesburg shale 
Bethany Falls limestone 
Ladore shale 
Hertha limestone 

Distribution.- The Kansas City formalion underlies the 
en tire county, with the exception of lhe areas in the easlern 
part from which it has been eroded. It is not exposed where 
overlain by the Lansing formation. 

In the area drained by Big and the Lillle Blue rivers, 
all the members of the formation are present, and outcrops of 
some part of the succession are to be seen along almost any 
drainage line. In the eastern portion of Lhe county, where the 
Pleasanton occupies the larger part of the area, the lower mem­
bers of Lhe Kansas City usually cap the ridges and mounds, 
giving rise to an escarpment. 

Characterislics.-All of the members of the Kansas City for­
mation do nol oulcrop al any point and the entire thickness can 
only be obtained by the comparison of partial sections exposed 
in the same general area. In Kansas City where the Iola lime­
stone, the upper member, has not undergone erosion, the thick­
ness is about 225 feet. In the region around Independence it is 
about 200 feet. · No measurements coulc;l be obtained in the 
southern part of the county, but the thickness there is prob­
ably between 200 and 210 feet. The average thickness in the 
county, where all members are present, is about 215 feet. 

As shown in the following table, there is a considerable 
variation in the individual beds, bul the compensation between 
beds is usually of such a nature thal the total thickness of the 
formalion is nol a1Tecled. 
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Thickness. 
Broad-
head's :Member. 

number. 1\1.ini- Maxl- Average. ~!ember 
1nun1. mum. tot;:il. 

Ft. in. Ft. in. Ft. in. Ft. in. 
Iola limestone: 

98 Limestone (normal thickness 
where top has not been re-
moved by erosion) . .. . .. 43 43 -

Chanute shale: 
97 Shale . ............ . .. .. .. . .. 7 25 18 2 
96 Limestone (Hayto\\n). (; 

Shale and limestone. .. .. . .... 1 2 

95} 94 Shale . .. . .... ...... . . ...... . . 5 1 6 
93 
92 Limestone .. . . . . 1 10 2 1 2 
91 Shale .... . ... .. .. .. .. .. .. . .. . 8 7 24 16 4 
90 Limestone (Cement City) ... .. . 4 2 13 6 8 5 

89} 
88 Shale . .. ...... . .. .. .. .. . ... .. 8 2 26 14 7 64 4 

Drum limestone: 
r-,1 mcstonc, oolitic . .. . .... .... 1.5 8 3 9 

87a-b Shale .. . ...... . . ......... . 1 6 5 
Limestone . .. ... ... .. .... . 3 - (l 4 5 8 7 

Cherryvale shale: . . . . . . . . . . I 86 Shale . .... . .... . 14 4 18 ]5 
Limestone and shale . .. . ...... 1 1 7 1 3 
Shale .. .. ... .. . .. 2 9 4 9 3 9 

85d Limestone . ..... ... . 10 1 6 l 3 
85 b-c Shale .. . . . . .. . . . .. . 2 7 4 .5 ')" _,, 8 

,vintcrset lirnest-One: 
85a {'"~ mcstonc . . .. .. .... 7 2 10 6 9 I 

Limest-0ne . . . ...... 2 7 3 9 3 1 
Shale .. . . ... . .. .... . l 3 2 6 1 8 

84 { 1,i rncstone . 4 8 s 4 5 
Limestone . 2 8 a 8 3 -

Shale ......... . .. .. 4 6 5 
83 Limestone ... .. .. ... 4 6 5 4 8 
83 Shale . ......... . 2 5 3 
82 Limestone ... .. .. .. . ' ... . .... 1 - 1 6 3 28 5 

Galesburg shale: 
8 la-c Shale ...... .. 2 6 9 u ll 5 11 

Bethany Falls limestone: 
80 Limestone ... .. .. ............ 15 24 20 20 

Ladore shale: 
77a-b Shale ....... . . .... . ...... 2 7 4 -
76.a-c Limestone and shale .... . . . 1 4 5 3 3 
75 Shale ......... . .. .... ... .. . : . 1 15 3 11 10 11 

Hertha limest-0ne: 
74 Limestone . ... . .. .. . . ....... -. 3 4 13 8 6 6 

Average total or formation . . 2 15 

The most complete sections outcrop along the river blufTs 
between Kansas City and Cement City, the succession from or 
below the Bethany F alls to the middle or upper part .of the Iola 
being exposed at several places. 

The Kansas City formation consists of limestone and ·shale 
with a very few beds of sandstone. The individual beds range 
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from a few inches to 43 feet thick, but there arc only five bedg 
Jithologically homogeneous in ten feel or more of their thickness. 
In Kansas City over one-half Lhe section is limestone, most of 
the remainder being shale, much of which contains limestone 
nodules and lenses. To the soulheasl of Kansas City the pro­
portion of shale increases. Three lenticular beds of sandstone 
are known and another, whose relalions are not quite clear, 
occurs near Lees Summil, but it occupies a very small area. 

The limestones are, as a rule, gray or blue, weathering buff 
or brown, and are thin-bedded, fine-grained and fossiliferous. 
Oolit~ has been found at three horizons and. chert chiefly at one. 
The limestones on the whole are uniform in thickness and 
lithologic characteristics. There are, however, changes from 
place to place, but not of such a nature as to cause confusion in 
idcnlification to one familiar with the section. The most vari­
able clement is the oolite. Where there is a variation in the 
thickness of the limestone the upper portion shows the chief 
irregularities, the lower portion being quite uniform. Usually 
the section shows a reciprocal compensation in the Lhickness of 
Lhc overlying shale. Near the top of the formalion a number of 
the limestones, either wholly or in parl, have a moltled appear­
ance, due in part at least to the material which consists chiefly 
of what is believed to be some undescribed species of sponge or 
marine algae. The upper porlion of the Bethany Falls is also 
mottled, due to a variation in color of the limestone. 

T he shales· arc commonly gray, g.reenish or blue-gray, be­
coming gray or yellowish on exposure. One bed locally con­
tains a red layer. There arc three beds of black slaty shale and 
others approach this color and texture. The thicker beds are 
commonly fine-grained and argillaceous, bul Lwo of them lo­
cally become sandy and pass into sandslone. Limestone lenses 
and nodules are common in certain beds. The shales exhibit 
few differences in thickness other than thal of compensation 
noted above and a slight increase to Lhc soulheast. 

The sandstones are local in distribution and arc Lhin-bcdded 
and shaly except one near Lees Summit which is massive and 
conglomcralic at the base. This appears to be of the channel 
type of deposit. 

IIERTHA LIMESTO:N'E. 

Name and definil ion.-Thc Hertha limestone is the lowest 
member of the Kansas City formation and is the same as Broad-
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head's number 74. The name was given by Adams1 to the 
limestone .exposed al Hertha, Kansas, jusl above the Pleasan­
ton shale. It is the lower member of his Bronson formation 
which has been called the Eric limeslone and the "T riple sys­
tem." Locally, the Hertha is known as the "Chocolate Rock" 
because of its dark color when weathered. IL has also been 
called the Ferruginous limestone for the same reason. 

Distribution.-Thc Hertha limeslone is coextensive wilh 
the Kansas City formation, allhough it does not outcrop in 
many places, being masked by talus from the overlying member. 

Characteristics.-Thc Hertha ranges from 3 to 13 feet in 
thickness. In a railroad cut one-half mile south of Leeds it 
attains the greatest thickness known in the county. In Swope 
Park and along Brush creek east of the bridge on Prospect ave­
nue, as well as near Red Bridge, the range is between 8 and 10 
feet. In the southern and eastern parts of the counly, it is not 
over 5 feel, a minimum of 3 feet being noted in the hills south of 
Oak Grove. Drillers often do not discriminate carefully be­
t ween Lhe Hertha and the limestone in the overlying Ladore 
shale, and thicknesses of from 15 to 16 feet of limcslone at the 
Herlha horizon are reported . As a rule, the lower porlion of 
the member, including from four to six feel, is uniform, the 
variation in thickness being largely in the upper portion. 

In an un'wcathered condilion the Ilertlia is light-gray, but 
upon exposure the lower part becomes a deep reddish-brown. 
Locally, the whole ledge remains gray with the exception of the 
partings, which become tinged with buff. The lower part has 
one or two shaly partings which in any single outcrop are rather 
uniform. The upper part is more or less nodular, ranging from 
a consolidated rock with irregular partings of shale to a· mas!- ~f 
nodules imbedded in shale and passing inlo the overlying Ladore 
shale. From the base upward, the member is increasingly 
argillaceous. Calcite is present replacing fossils in the lower 
part, which portion of the member also contains specks of 
pyrite. 

The lower part is dense and fine-grained and under a hand 
lens exhibits a sugary texture. The upper part is less dense and 
calcite is rare. The lower portion contains small irregular 
spots of clay. On an unweathered surface they are greenish-

•Adams, Il. I., Stratigraphy and paleontology of tho Upper Carboniferous rocks of the 
Kansas section: U. S. Geo!. Survey BuU. 211. p. 35, 1903. 
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gray, but become buff on weathering, the argillaceous material 
finally washing out leaving small irregular cavities at the sur­
face. 

Fauna.-The following fossils have been found al difTeren t 
localities in the county: 

FAUNA OF THE HERTIIA LIMESTONE. 

Axophyllum inrundibulum 
Lophophyllum profundum 
l<'istullpora nodulifcra 
Rhombopora lepidodendroides 
Chonetes vornouilianus 

l\Iarginirera. splendons 
Spirifor camoratus 
Ambocoolia. plauiconvexa 
Spiriferina. kentuckyensis 
Composita subtilita. 

In places the lower surface of the Hertha is rich in corals. 
In examining collections made along the Kansas Cily Southern 
tracks near the Swope Park zoo, Dr. Girty found, in addition to 
the Axophyllum listed above, four other species which may be 
undescribed forms. 

LADORE SHALE. 

Name and drjinilion.- The Ladore shale, which occupies 
the interval between the Hertha limestone below and the Beth­
any Falls above, is equivalent to numbers 75 to 77b of Broad­
head's section, the name being derived from Ladore, Kansas. 

Distribution .- The Ladore shale, like the Hertha limestone, 
underlies an area almost coextensive with that of the Kansas 
City formation, but it outcrops in the base of the escarpment 
formed by the overlying Bethany Falls limestone. Owing to 
the talus of the latter it is not well exposed in the south and 
southwestern parts of the county, but in the valleys to the 
north and east, exposures are numerous. Where masked by 
the detritus the presence of this member is indicated by the 
fissile bituminous layers or by the black residium left afler dis­
integration. 

Characlerislics.-Ordinarily, this member is about 7 feet 
thick, as noted on Town creek and Fifty-first street, on the rock 
road between secs. 6 and 7, T. 49 N., R. 30 \V., and in sec. 6, 
T . 49 N., R. 32 W. On Brush creek east of the bridge on Pros­
pect avenue it is slightly less than 6 feet; while at Leeds, in the 
old Crebo quarry, the measurement is over 8 feet. Exposures 
in the vicinity of Red Bridge in T . 47 N ., R. 33 W., show a thick­
ness of 8 to 10 feet; in the cuts along the Rock Island railroad 
northwest of Lees Summit, there is a variation of from 6 to 10 
feet, and south of Oak Grove it is 23 feet thick. 

This member, as shown in the following typical sections, 
consists of shale and thin limestones. 
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. SECTION ON PROSPECT AVENUE, BRUSH CREEl<, EAST OF BRIDGE. 

Stratum. 

Bethany Falls: 
Limestone ... .... . ......... ... ........ .... .... , ... . , .. . · ·· ·· · · ·· · 

Ladore: 
Shale, soft, argllla.ceous .. . . ..... .... . . 
Shale, black, slaty ......... .. .. .. ... ....... .. ......... . 
Limestone, blue, hard.. . . . .... ..... ... . ... . . . 
Shale and thin Ii rnestone. . ....... .. .. . 

Hertha: 
Limestone .... . . 

SECTION NEAR RED BRIDGE, T. 47 N., R. 33 W. 

Stratum. 

Bethany Fall~: 
Limestone ......... . 

Ladore: 
Shale............... . .. ...... .. ... . . ..... .. .. .. .. ... . .. . . .! 

~~!!~t~~:~~·. sla.ty::::::: .. .. ........ . . .. .. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. ·. '. ·. ·. ·. · .. ··.I 
Shale .............. .... .. ...... .. .. . . 

Hert~f ~estone. . . . . . . . . . . . . . . . . . . . . . . . ......... ..... .. ... . 1 

Thickness. 

Ft. in. 

6+-

2 
1 3 
1 4 
1 4 

10 

Thickness. 

Ft. in. 

2 
1 6 

l - 2 
4 

8-9 -

SECTION A'l' RAILROAD CUT, ONE-IIALF J'vIILE SOVJ'FI OF LEEDS. 

Stratum. 

Soil. ..... 
Beihany l<'alls: 

Limestone .......... .. ... . 
Ladore: 

Shale, gray. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .. .. .. .. ..... . 
Shale, black, slaty.. . . . . . . . . . . . . . . . . . . . . . . . . ... . ........ . . .. . 
Limestone, One-grained . . . . . . ..... ... .. .. . ... . . 
Shale ................... .. . .. .. .. .. ..... .. . .. .... . . . . 

Hertha.: 
Limestone ......... ... · .... ... . .. .. ........ .. .. .. ... . . . .. ... .. I 

SECTION AT CENTER OF SEC. 29, T. 50 N .. R. 29 W. 

Stratum. 

Betllany l<'a.Us: 
Limestone ...................... .. .. .. .. .. .. .. .. ... ... . 

Ladore: 
Shale .............. .. .... .... ........... ... ... . .......... ...... .. . . 
Shale, black, slaty. . . . . . . . . . . • . . . . ... .. .... , . ... .... . 
Shale ................. . . .......................••............... . .. 

Thickness 

Ft. in. 
1 

6 

2 (1 

1 6 
1 3 
4 

13 

Thickness. 

Ft. in. 

3 
1 
2 
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SECTI.ON AT CENTER OF SEC. 29, T. 50 N., R. 29 W.-Contlrrncd. 

Ladore--Oontlnucd. 
Limestone ... · .. ... 
Shale, buff, nodular .. 

Stratum. 

Limestone ................ .. ... . 
Shale, buff ..... .. . ..... . . .. .. .. .. .. . 

Ilel'tha: 
Limestone ........ .. . . . . .. . . 

Thickness. 

Ft. in. 

1 3 
1 
3 
1 

The black slaty layer which consists of hard, fissile shale, 
is persistent throughout Lhc county and, because of its resist­
ance to weathering, usually projects beyond the other beds. 
The thin limestones arc dark gray, fine-grained and argilla­
ceous, and are not prominenL in exposures. 

Phosphatic, fossiliferous concretions arc common in the 
black shale. In the southeastern part of the counly the lower 
shale is sandy or replaced by sandstone. This is true also of the 
member in some of the counties in the norlhcasl. 

Fauna.- Thc limestones in the middle of Lhc Ladore are 
very fossiliferous, and the following species were collected from 
this horizon by F. C. Greene: 

FAUNA OF Tl-IF: l,IMESTON:E:S IN THE MIDDL1£ OF TIIE 
LADORE SHALE. 

Fistulipora sp. 
Batostomclla sp. 
Septopora bJserialis 
Derbya crassa 
Mcekella striaticostata 

Chonetes ver11euilianus 
Sp\rlfer camcratus 
Spiriferina kentuckyensis 
Composita subtilitit 

The ·most notable feature of this fauna is lhe large number 
of long stems of the bryozoan Batostomclla. Forms resembling 
Rhombopora lepiclodendroides, Baloslomella polyspinosa, B. green­
iana, B .. greeniana var. regularis, and B. lcia are common and 
seemingly intergrade as regards surface characters. Fistuli­
pora is also common and specimens showing features of F. nodul­
if era, F. carbonaria, and F. zonafa were obtained. These nodes 
have become extended inlo branches, some of which seem to be 
idenl~cal with Cyclotrypa(?) barberi. 

In the black shale_ at the top of the Ladore are phos-· 
phatic concretions which, according to F. C. Greene, conlain 
many specimens of Lingula carbonaria and Lingulidiscina mis­
souriensis, and three of four undetermined species. 
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Fig. I. R,'thany J•alls lim<'~lo1w, Southwest Blvd. 

42 Fig. 2. \\'f'athering Bet,h(,ny Falls limestone. 
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BETHANY FALLS LIMES'l'O"N"E. 

· Name and definition. - This member was one of the first 
in the western inlerior coal region to receive a geographic name. 
The name was applied by Broadhead in 1865 after studying the 
typical exposure at the falls of Big creek near Bethany, Harri­
son county. The Bethany Falls comprises the limestone be­
tween the Ladore and Cherryvale and corresponds to numbers 
78 to 80 of Broadhead's general section. 

Dislribution.-As il is exposed in an almost continuous 
escarpment, the Bethany Falls forms the most striking topo­
graphic feature in the county. Its distribution is well shown 
on the geologic map which illustrates the narrow outcrop of the 
member. This outcrop, in the form of an almost continuous 
bluff, measures several hundred miles in the narrow width of 
the county. East of the main outcrop the limestone is found 
on the tops of some of the Sniabar hills, forming outliers in the 
Pleasanton lowland of the Sniabar valley. 

The character of its outcrop is distinct from that of any 
other member. The ledge is massive and is cut by vertical 
joints. These features, in conjunction with the soft Ladore 
shale below, which weathers rapidly, cause large blocks to be­
come detached from the parent ledge and slide down the slope. 
(See Plate I.) The upper surface of the ledge is often barren 
of soil for some distance b~ck from the escarpment and in places 
is covered with the cactus, prickly pear (Oplunia). 

Characleristics.-The thickness of the Bethany Falls ranges 
between 15 and 24 feet, averaging 20 feet. Many oulcrops, 
owing to the ease with which the upper part is eroded, do not 
exhibit the complete thickness. 

The lower part of this member is made up of gray, cryslal­
line limestone which weathers along irregular bedding planes to 
beds of a few inches to one fool thick. The upper half or more 
is of a mottled gray color and is finely crystalline and dense. 
At the top the member consisls of ·a mass of poorly cemented 
nodules which soon separate upon exposure, giving the reduced 
thickness above mentioned. 

The massive character of the ledge is well shown in Fig. 1, 
Plate VII, while the nodular character of the weathered surface 
of the upper portion is indicated in Fig. 2, Plate VIL Two sets 
of vertical joints, striking northeast and northwest, occur at 
intervals of from 5 to 20 feel, breaking the member into large 
blocks. 
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Fauna.- The following species have been collected from 
the Bethany Falls, chiefly .in and near Kansas City: 

Fusulinella sp. 
Axophyllum rude 
Lophophyllum profundum 
Lophophyllum wostii 
M'onllipora prosseri 
Echinocrlnus sp. 
Fistulipora cart)onaria 
Flstulipora nodulifcra 
Stenopora carbonaria 
Polypora sp. 
Septopora bisorialis 
Pinnatlpora trili,iea.ta 
:Pinnatipora sp. 
Rhombopora sp. 
Dcrbya ccassa 
Derbyasp. 

Meekella strlatlcostata 
Chonet('S vornouilianus 
l'roduct11s americanus 
Productus costatus 
Productus pertenufs 
Productus semiretfculatus 
.Marginifera splendons 
Spirifer ca.meratus 
Squanrnlaria perplexa 
Spiriforina kontuckyensis 
Hu~t-edia mormonl 
Composita subtilita 
Schizostoma caUlloicles 
Plat.yc!"ras pa.rvum 
Primitia sp. 

GALESBURG SHALE. 

Name and definition .- This member was named from out­
crops at Galesburg, Kansas, and corresponds to Nos. 81a to 
81c in Broadhead's general section. 

Distribution.- The Galesburg is usually protected by the 
Winterset limestone above and limited by the Bethany Falls 
below; therefore, it does not outcrop over extensive areas, but 
follows· closely the ribbon-like distribution of the Bethany Falls . 
Outcrops of the Galesburg may be noted in many localities 
where the Bethany is seen, but it is best exposed in quar­
ries where this limestone is worked. 

Characterislics.-This shale member varies from 4 to 10 
feet in thickness, but most commonly measur'.es from 5 to 7 feet. 
Near the oil refinery on Sugar creek, the interval between the 

.,. Bethany Falls and Winterset is 10 feet; at Holmes Park in sec. 
26, T. 48 N., R. 33 W., and at Dodson Hill, it is 8 feet; while 
northeast of Lees Summit, along the Rock Island railroad and 
norlh of Independence, it is 9 feet. Additional variations may 
be noted in the sections given below, which also indicate the 
characteristics of the members: 

SECTlON IN QUARRY AT CEMENT CITY. 

Stratum. 

\Yintersot: 
Limestone ..... . 

Galesburg: 
Shale, gray, clayey at t-Op; black, firm and slatY below. . .......... . 
Clay shale, dark at top. gray below; contains limestone nodtllos at base: 

varies in thickness from 1 inch to ......... .. ......... .. ...... . ... . 
Bethany Falls: 

Limestone, nodular . .. . .... .. .............. . •.......•... . . .. . ...... .. 

Thickness. 

Ft. in. 

. 2-6 -

2 -
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SECTION IN OLD QUARRY ONE-HALF MILE SOUTH OF ATHERTON 
(N. W . .l4 N. 'W. U, SEO. 11. T. 50 N., R. 31 W.). 

Stratum. 

Winterset: 
Limestone .... .. .. .... .. ... ....... .. ................... ... . . 

Galesburg: 
Clay......... . .. ... . .. .. . .. .. .. .. .... .. .. . ... ... . 
Shale, black. slaty .................. . . 
Clay shale.......... ... . .... . . .. . . .. . 

Bethany Falls: 
Limestone .... 

Thickness 

Feet. 
10 

4 
1 
3 

20 

SECTION KOR'l'H: OF INDEPENDENCE ALONG 'fIIE SANTA Jl'E 
RAILROA'D. 

Stratum. 

Winterset: 
Limestone . .... 

Galesburg: 
Clay shale..... . , .... ... ......... ... . .. . 
Shale, black, slaty.... . . .... .. .. ...... , ... .. ................... . 

Bethany Falls: 
Limestone .......... ... . ........ ................ . 

Thickness. 

Feet. 
10 

3 
2 

20 

SECTION AT BASE OF HILT,, NEAR '.l'WENTY-NlNTH STREET AND 
SOU'l'HWEST BOULEVARD. 

Stratmn. 

Winterset: 
Limestone .. 

Galesburg: 
Shale, (lark. . . . . . . . . . . . . . . . . . . . ...................... . 
Shale. black, firm, slaty, contains a few small flattened concretions. 
Clay, clark, gray. thickness variable, a.bout .... .................. . 

Bethany Falls: 
Limestone ......... . ....... ... ...... . ... ... ........... , . , · , , · · · · · · · · 

Thickness. 

Ft. in. 

2 
2 

8 

SECTION AT SWOPE PARKWAY EAST OF PROSPECT AVENUE. 

Stratum. Thickness. 

Winterset: Ft. in. 
Limestone ............. . ... ........... ............. .. ........ . .. ... . 

Galesburg: 
Shale, (lark gray, soft ........................ .................. .. .. . . 7 
Shale, black, fine. slaty, grading into above . ......... ... ............... . 2 
Shale, black, soft ........... .... . .. .. . ................ . ..... . ..... . . . l 
Limestone, speckled grny, fossiliferous. oolitic, lrregulal'ly bedcled ..... .. . ·. l 
Shale, black, ca.Jcarcous, with slaty cleavage .................. : ....... . . 2 
Limestone, gray, crumbly when weathered but hard when fresh. probably 

arglllaceous ............................................. . 1 7 
Bethany Falls: 

Limestone . ....... .. ............ .. .... . 
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Fauna.-Fossils are rare in the Galesburg shale, though 
careful search would undoubtedly reveal them. The black 
shale probably contains a fauna similar to that in the Ladore 
black shale. 

WINTERSET LIMES'l'ONE. 

Name and dejinition.- For many years the literature bear­
ing on Jackson county contained the names Mound Valley lime­
stone, Galesburg shale, and Dennis Limestone, ref erring to the 
lower, middle and upper parts, respectively, of lhe \Vinlerset. 
Later, however, field work disclosed the fact that these three 
names were applied lo ·a single member at Kansas City, which 
is the equivalent of the limestone termed the Winterset, so 
called from outcrops near Winterset, Iowa. As the latter name 
had priority it was adopted. As here used, it applies to 
several beds of limestone and interstratified thin layers of shale 
lying between the Galesburg and Cherryvale shales, and corre­
sponds to numbers 82 to 85a of Broadhead's general section. 
Locally, the Winterset is known as the "Chert ledge." 

Disfribution.-Good exposures of this member are to be 
seen only in the quarries, natural outcrops being masked by a 
covering of soil derived largely from. the shales above. Outcrops 
may be seen in the lower parts of the bluffs of Kansas City and 
along the valleys of the Big and the Little Blue. Near the 
headwaters of these streams the Winterset is, as a rule, indi­
cated only by the presence of residual cherts. 

This member is the surface formation over a large part of 
T . 47, 48, and 49 N., R. 30 W., as well as in T. 49 N., R. 31 W. 
The soils contain an abundance of chert in the regions north­
east and northwest of Blue Springs; in the vicinity of Tarsney; 
easl, northeast and southeast of Lonejack; and southeast of 
Greenwood. As a matter of fact, the chert-filled soils lying 
above the Bethany Falls escarpment almost invariably indi­
cate the presence of the Winterset. In lhe eastern part of t he 
county there are a greater number of exposures than in the 
western. Most of the long, narrow ridges pointing toward the 
Little Blue from the west and east, especially in T . 49 N., R. 
31 and 32 W., and T. 48 N., R. 32 W., are capped by the Winler­
s"et. The same is lrue of the ridges projecting north inlo the 
Little Blue and the Prairie valleys in T. ·49 N., R. 30 and 31 'vV., 
T . 50 N., R. 30 W., and the narrow tongues extending eastward 
into Sniabar valley in T. 47, 48 and 49 N ., H. 30 W. Some of 
the Sniabar hills in T. 47 N., R. 29 W., are likewise capped by 
the Winterset. 
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Fig. l. Lower part of Wint<'rsct limestone. Galcsburi:,; s hale 
and Bethany Falls limestone. 

·Iii 

Yo~. XTV, 2ND s,rnn :s, Pt.As·o: VllI. 

Fig. 2. t·pp<'r J>:l l't of \Yint!'r~!'t limestoue. 
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Characterislics.-Normally, the 'Winterset has a Lhickness 
of about 30 feel. Complete exposures of the succession are not 
found in many places, for, where these strata comprise lhc sur­
face formation, the upper beds have usually been removed by 
erosion. 

The member consists essentially of crystalline limestone, 
separated near Lhc center by a layer of shale 2 to 3 feel thick. 
The upper portion conlains nodules of black chert by which the 
I.edge is easily recognized. The following sections show the gen­
eral composition of the vVinlerset: 

SECTION AT SWOPE PAHKWAY EAST OF PROSPECT AVENUF:. 

Stratum. Thickness. 

Wintel'SCt: Ft. in. 
Limestone, blue t-0 gr·ay color; upper 4 foot contains much black chert in 

nodules and irregular masses ........... . ... ... ................... . 7 
Shale, dark, hard when fresh but crumbles readily on exposure ... . l 
Limestone, light-colored, in several beds ; contains chert in the middle por-

tion...................... . ....... ....... .. . 6 4 
Shale, butl' t-0 gray color, soft. . . . . .. .................. . 4 
Limestone, gray, very fossiliferous; consists of several beds, and contains 

chert. . . . . . . . . . . . . . . . . . . . . . . . . . . ......................... . 3 6 
Shale, black, soft .................................................. . G 
Limestone, light gray; splits into thin beds where exposed .... ........... . 4 3 
Shale, dark blue,, soft ........................................... . 
Limestone, gray, argillaceous; in two lay ors ....... ...... ... . .. ..... .... . 

3 
l 5 

SECTION OF THE LOWER PART OF THE WINTERSET AT SOUTilWEST 
BOUU:VARD AND TWENTY-NINTH STREET. 

Stratum. Thickness. 

Winterset: Ft. in. 
Limestone, wit,h some chel't; lower part whlLish. . ... ...... ..... . . 
Shale, and thin limestone .... ·. . . . . . . . . . . . . . . . . . .... .. ....... . . 

6 
7 

Limestone, gray, with some chert...... . . ................. . 2 4 
Olay shale ............................................. .. ... . . 6 
Limest,one, gray, rossiliferous: in beds one foot truck .............. . 5 
Limestone, argillaccous ...................... .. ...... . ....... . 4 
Shale.......................... . . .... · · .. · · · · · · 5 
Limestone, in two layers; lower part argillaceous ......... . ... . ..... . . . l 6 

SECTION OF THE WINTERSET ./\T CEMJ<:KT CJ'l'Y. 

Stratum. Thickness. 

·---------1----
'Winterset: 

Limestone, arglllaceous. 
Shale ...................... . . ............................. . 
Limestone ................................. . .............. • .. .. ..... 
Shale......................... . .................. . 
Limestone ..................... ... .. . .......... . .................. . . 
Sha.le.......................... . ...... , , ............. . 
Limestone, grading inlo shale ...... . 

Ft. in. 
12 

1 3 
8 6 

6 
5 

1 
3 
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SECTION AT HOLMES' PARK. 

St rat um. 

Soil. . . ... .. ..... ... .. ..... . 
Winterset: 

Limestone with chert near top . . ...... . .... . .. . ..... .• . ... . .. . . . . 
Shale ... ... . . . . ......... . .. . . .. .. . . . . •• .. . ... .. .. .. .. ...... .. . .. .. . 
Limestone wi th shale partings. . . . • • . . . . . . . . . . . . . . . . . . . . . . . . .. ... . .. . 

U alesburg: 
Sha.le .. .. .. .. . . . . . ... .... .. .. .. ... . .. . . . . .... .. . . ... . .. .. .. .. .. ... . 

Thlckncss . 

Feet. 
10 

8 
3 

10 

10 

The heavy ledge of limestone near the base, which is under­
lain by a thin shale and a thin limestone, is usually about 5 feet 
thick and splits up into layers about one foot thick. It is gray, 
fossiliferous, fairly dense, and occasionally contains some cherl, 
although this material is not so prevalent here as toward the top 
of the member. Overlying this ledge and separated from it by 
a thin shale parting, is a two-foot bed of similar limestone, 
which, in places, carries chert. Occasionally, the ·shale parting 
is absent and the ledge shows no distinct separation. Again; 
a thin shale is often present beneath the next higher ledge which 
is from 6 to 8 feet thick. In some places in Kansas City, as at 
Twenty-ninth and Southwest boulevard, this ledge shows a 
sharp change in texture about half ,vay from the top and is 
peculiarly marked by the presence of chert having the appear­
ance of turkey tracks. The three ledges of limestone thus de­
scribed constitute what might be called the lower portion of the 
Winterset. 

The upper portion, 12 to 15 feet in thickness, is separated 
from the lower by 2 to 3 feet of shale. The black chert which 
occurs as nodules and thin beds, especially near the top, is char­
acteristic of the Winterset. These nodules, however, are not 
always confined to the upper part, nor are they always present, 
for some exposures show only argillaceous limestone. The chert 
is mostly black or blue in color. This portion of the member, 
as shown in Fig. 2, Plate VIII, separates into irregular beds along 
shaly bedding planes. The rock is bluish on fresh exposure, 
but changes to gray where weathered. 

Some outcrops show the top of the Winterset to be oolitic 
and cross-bedded. An exposure north of Seventy-fifth slreet 
between Agnes and Waldrond presents 5 to 6 feet of cross­
bedded, oolitic limestone underlying the beds containing the 
black chert. In sec. 16, T. 47 N., R. 33 W., 8 feet of oolitic 



WINTERSET LIMESTONE. 49 

limestone overlie chert-bearing limestone, and in sec. 29, T. 48 
N., R. 33 W., just west of the Big Blue, the following section of 
the upper portion of Lhe Winterset is exposed: 

SECTION WEST OF BIG BLUE RIVER IN SEC. 29, T. 48 N., R. 33 W. 

Stratum. Thickness. 

,vinterset: 1/eet . 
Limestone, gray, oolitic and cross-bedded. . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Limestone, irregularly bedded, With bli\ck and blue chert. . . . . . . . . . . . . 4 
Limestone, blue, crystalline. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

Fauna.-'The upper layers have furnished a fauna chiefly 
of mollusks which is unique among American Carboniferous 
faunas. Some species attain very large dimensions, one of the 
cephalopods measuring 1 U feet across the disc.1 The following 
species were found in the vVinterseL chiefly in or near Kansas 
City, the first list including the species from the lower part of 
the formation, the second being from Lhe upper beds. 

FAUNA OF THE LOWER PART OF THE WINTERSET LIMESTONE. 
Axophyllum rude 
Michelinia eugenero 
Echinocrl,ms sp. 
Fistulipora nodulifera 
Stenopora carbonaria 
Fenestella perelegans 
Foncstclla sp. 
Polypora elliptica 
Septopora blserialis 
Pinnatipora multipora 
Rhombopora lepidodendroides 
Lingula sp. 
Derbya crassa 
Dorbya sp. 
Meekella sti·iaticostata 
Chonetes granulirer 
Chonetcs vernouilianus 
Prodnctus americanus 
Productus cora 
Productus costatL1s 
Productus pertenuis 
Productus semireticulatJS 
Productus sp. 
Pustula nebraskensis 
Marp;inifera splendens 
Dielasma bovidens 
Spirifer cameratLts 
Ambocoolia planiconvexa 
Squamularla perplexa 
Spiriferina kentuckyonsis 
Rusted.la mormonl 
Composlta subtlllta 
A viculipecten interlineatus 
Conocardium sp. 

Bellerophon sp. 
Pleurotomaria sp. 
Naticopsis ventrica 
Platyceras parvum 
Grifflthidcs scitulus 
Pltlllipsia major 
Ostracod sp. 
Lophophyllum profundum 
Splrorbls carbonatia 
Echinoc1inus sp. 
Fistulipora nodulifera 
Fistulipora sp. 
Penestella sp. 
Polypora sp. 
Septopora biscrialis 
Llngola carbonaria 
Avlculipecten sp. 
Doltop~cton a.ff. occident,alis 
Deltopecten occidMtalls 
Acanthopecten carboniferus 
Lima rotifera 
Ple<1rophorus (?) sp. 
Allerisma gra.nosum 
Allerisma Lermlnale 
Alll)risma sp. 
Lingula umbonata 
Orbiculoidea sp. 
Derbya broadheadi 
Derbya sp. 
Cbonetes verneuiliamts 
Productus aml?ricanus 
Productus cora 
Productu.• costatus 
Prod.ict.is somiroticulatus 

•One of the best, if not the best collection of Kansas City fossils is that of JVIr. Sid. J. 
Hare, deposited in the museum of the Kansas City Public Library. This contains a very 
complete set of Winterset species as well as the crinoids of t-he upper Chanute shale. 

0 - 4 
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FAUNA OF THE UPPER PART OF THE WINTERSET LTMESTONE-Conrinued. 

Pustula nebraskensis 
Pustula semipunetat.a 
Putsula symmetrica 
Marginifera splendcns 
Dielasma bovide11s 
Spitifer cameratus 
Spiriferlna kcntuckyensis 
Cliotbyridina orbicularls 
Composita subtillta 
So!enomya anodontoides 
Solenomya parallcla 
Solenomya trapezoides 
Sanguinolltes costatus 
Cllnopistha radiata var. levis 
Sedgwlck:ia topekensis 
Edmondia ovata 
Edmondia sp. 
Nuculopsls ventricosa 
A viculipinna sp. 
Pinna peraeuta 
Pteria Jonga 
Bakewellia(?) sp. 
Monopterla longispina 
Levidentalium(?) sp. 
Bellerophon crassns 
Bellerophon sp. 
Euphemus nodocarinatus 
Pharkodonotus pcrcarlnatus 

PleurotomarJa broadheacli 
Pleurotomaria sp. 
Worthenia tabula.ta 
Euconospira bicarlnat,a 
Murchisonla 2 sp. 
Straparollus sp. 
Schizostoma catllloicles 
Phymatlfer pcrnodosus 

);aticopsis(?) monilifera 
Naticopsis subovata 
NatiCO])SiS sp. 
Loxonema sp. 
Macrocheilim'I(?) sp. 
$ Phtrrodoma meclialis 
Solenlscus(?) sp. 
Ortboccras sp. 
Pseudorthoccras lmoxense 
Ephipploceras fcrratum 
Coloccras gol)atum 
l\1etacoccras sangamonensis 
Mctacoceras sculptile(?) 
'l'ainoccras <>C<'i<lentalo 
Domatoceras lasall<>nse 
Asymptoceras cap.tx 
Cyrtoceras sp. 
Titanoceras pondorosum 
(Endolobus) missouiensis 
ll·Ionopte,·la sp. 
PseudomonoUs kansasensis(?) 
Pseu<lornonotis tenuistriata 
Myalina arnpla 
Myalina kansasPnsis 
~fyalina subquadrnta 
Schizodus whcclcri 
Schizodus sp. 
Aviculipecten fasclculatus 
(i\' autilus) planorulrormis 
(Naut.ilus) planovolvis 
(Nautilus) sp. 
Goniatitos sp. 
Phillipsia major 
Balrdia sp. 
Petalodus distructor 
Fish toot11 in<let-. 

CHERRYVALE SHALE. 

Name and dejinition.- The Cherryvale shale, named from 
exposures at Cherryvale, Kansas, embraces Broadhead's num­
bers 85b to 86, and fills the interval. belween the Winterset lime­
stone below and Drum limestone above. The Drum limeslone 
has nol been traced from its Lype locality in southeaslern Kan­
sas, and the correlat~on is made on paleontological grounds. 
However, the line of separalion is distinct in Jackson county. 

Distribution.- As this member weathers easily, there are 
consequently but few exposures except in quarry faces or in 
shale pits. It does not occur in the eastern part of the county, 
and if present in the northeastern area, is so cov·ered with loess 
as to be obscured. This is also the case on lhe divide in Twps. 
47, 48, and 49 N., R. 30 W., the crest of which is topographically 
high enough to include this member as the upper formation. 
Along the b.orders of the Little Blue it underlies considerable 
areas, forming very gentle slopes. Farther west, in the Big 
Blue valley, it is topographically lower and, because of the more 
precipitous slopes, its outcrop is narrower. 
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Characteristics.-Sections measured in Kansas City show 
that the thickness of the Cherryvale shale varies from 23 lo 33 
feet. The relative positions of the vVinterset and Drum lime­
stones indicate a similar variation throughout the county, al­
though there are no measureable exposures of the en lire thick­
ness. 

This member consists of shale, throughout the lower half 
of which there arc thin beds and lenses of limestone which vary 
from place to place both in number and in thickness. In many 
localities, the base of the member is marked by bituminous 
shale or a thin scam of coal. The upper portion does not con-

. tain any limestone and is composed of blue, homogeneous shale. 
The shale of the lower portion ranges from a bltte to a grayish­
yellow where wealhcred, and contains dark bituminous layers. 
The inlcrbedded limestone is gray in color and crystalline in 
texture. 

The following sections indicate variations in thickness and 
in the character of the strata: 

SECTION IN QUARRY AT l•'IRST AND ~fICH!OAN STREETS. 

Stratum. Thickness. 

- -------------------------------
Drum: 

Limestone, oolitic. 
Limestone, hard . . .. ... . 

Cherryvale: 
Shale, dark blue .. . . 
Limestone, coarse; composed largely of small shells .. .. .. . . . , .. .. .. .... . 
Shale. blue . . . . . . . . .. 
Shale. ligl1t to·dark. thinly bedded . . 
Limestone, blue, weathers to deep buff, !Jard .. . . 
Shale, gray . .. . . ... . 
Coal .. 
Shale, bituminous. . . . . .. . . . 

\Vlntersct (Upper portion): 
Limestono, cherty . .. . . . 

SECTION IN QUARRY AT CEMENT CITY . 

. Stratmn. 

Drum: 
Limestone ...... .. . 

Cherryvale: · 
Shalo, blue . .. ......... . 
Limestone ... . .. .. .. .. . 
Shale ... 
Limestone . ... .. . 
Shale .. ...... .. . 

Ft. in. 
8 4 
4 !) 

12 4 
1 7 
2 
2 2 
1 6 
2 8 

2 
8 

2 4 

Thickness. 

Ft. in. 

17 
1 
2 
1 
7 

6 
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S}tCTION A'r WEST BLUFF AND TWELFTH STREETS. 

Stratum. Thickness. 

Drum (lower por\.lon): 
Limesto11e ....... . 

Cl1erryvale: 
Covered; probably shale. 
Li ooestone .. 
Shale. 
Shale, with limestone lenses in first seven feet. . . 

'Winterset (UI>Pcr portion): 
Limestone ... . 

Ft. in. 
5 

lG 
6 
6 

12 

2 

Fauna.-The Cherryvale shale, par licularly at the base, is 
locally rather fossiliferous. 

FAUNA 01<' TH~; Cllr::R.HYVALE SHALE. 

Lophophylltun distortmn 
Serpulopsls insita 
Eupachycrinus sp. 
Batostomolla polyspinosa 
Derbya crassa 
Derbya crassa var. 
Chonetes verneuillanus 
Produr.tus semireticulatus 
Pustula nebrasken~is 
Marginifera sple11dens 
Bcllerophon stcvcnsianus 

l'harkidonatus percarinatus 
PharkidonattL~ percarinatus var. 

tricat inatus 
Pleurotomarla sp. 
Loxoncma sp. 
l'latyceras par vu m 
Pseudorthoceras knoxcnse 
liollinia cmaciata var. 

occlctentalis('/) 
Bairdia bccdoi 
Cytherel\a alf. benniel 

DR.UM LIMESTONE. 

Name and definilion .- The type locality of the Drum lime­
stone is on Drum creek in Montgomery county, Kansas. As 
this creek is a considerable distance from Jackson county, Mo., 
the member has not been traced in detail between the two 
places, the correlalion being made on paleontologic grounds. 
At ·and near Lhe type locality the Drum comprise's one to sev­
eral beds of limestone, and future work may prove that it in-: 
eludes a part or all of the limestone now considered as beds of 
the Chanute shale member. As here used, the term "Drum" 
applies to the limestone resting upon the thick shale bed at the 
top of the Cherryvale, and includes Broadhead's numbers 
87a-b. In Kansas City the lower part of the Drum is known 
among quarrymen as the "Bull ledge," the upper part as the 
"Oolitic ledge," the two being separated by a few inches of 
shale. 

Distribulion.-As lhe Drum is very Lhin it has been shown 
on the county map with the Cherryvale shale. It is present at 
practically all the places shown by the "Cv" pattern except 
some of the small detached areas. It is shown separately on 
lhe Kansas City map. Though the lower part ("Bull ledge") 
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Fig. 1. Drum limostone, Chanute shale and <'<'m<'nt City limes tone. Tc•rml nal railroa<l, 
near 20th and Brooklyn . 

Vig. Z. Drum linwstonc, 6th and " 'est Dlufr . 
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is persistenl, good exposures of it are rare east of lhc area tribu­
tary to the Big Blue. The upper oolitic part is exposed at many 
places in Kansas City and along the Big Blue valley from near 
Hickman Mills lo Grand View. The oolite is absent in the 
central part of Kansas City and in the eastern part· of the Drum 
area, the most caslern outcrop of it noted being in sec. 34, T. 
50 N., R. 32 W. 

Characteristics.-Ranging from 6 lo 20 feet in thickness, 
this limes lone is the most variable of any exposed in the county. 
T he lower porlion or "Bull ledge" has a rather uniform thick­
ness of from 3 to 5 feet, the variation occurring chiefly in the 
oolitic ledge. The oolitic ledge is absent in the central part of 
Kansas Cily, while lo the south it is well developed, and along 
the west bluff reaches a thickness of 14 feet. 

The lower. portion is a gray, fine-grained limeslone that 
breaks with a conchoidal fracture, and weathers buff. IL con­
tains small geodes and crystals of calcite. 

The upper portion consists chiefly of small gray ooliles 
which are frequcnlly cemented or replaced by limonite, thus 
giving the rock a· bufT color. This ledge is cross-bedded and the 
rock splits easily along these bedded planes. Fossils arc abun­
dant, showing especially on the wcalhered face. The organic 
content varies in diITerenL areas, but seems to be made up of 
both dwarf anf normal-sized fossil forms. 

Fauna.- The fauna of lhe Drum as known al present is 
chiefly that of the ooiite in Kansas City. The Rev. _John Ben­
nett has identified more lhan 100 species, which comprise mosl 
of the common Pennsylvanian forms. The Kansas City Lri­
lobiles come principally from the oolite al Garfield street and 
the North BluIT. 

FAUNA OF THE DKU:\I LilVIESTONE. 

Axophyllum rude 
Campophyllum torquium 
Lophophyllum distortum 
Fistulipora nodulifora 
Batostomcl\a grceniana var. 

regularis 
Stenopora carbonaria 
Fcncstolla pcrelegans 
Fenestella tenax 
Polypora elliptic:t 
Polypora sp. 
Septopora biserialis 
Rhombopora lopidodendroides 
Lingulidiscina missom-iensis 
Dcrbya broadhcadi 
Derbya sp. 
Chonetes vcrncuilianus 
Productus americanus 

Productus semireiicnlatus 
Pustula ncbrttskcnsis 
Pseudomonotis sp. 
JHyalina kansasensis 
Myalina subquadrata 
Myalina swallowi 
Scltizodus sp. 
A viculipccten l'ascicutatus 
Avfculipecten interlineatus 
A viculipecten sculptilis 
Dt•Jtopcctcn coxanus 
Deltopecto/\ mccoyi 
DoJt,opccton occiclcn\atis 
neno1Yocten sp. 
Acanthopecten carboniferus 
S~reblop\eria tenuilineata 
Lima reUfera 
Modiola subclliptica 
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FAUNA. OF THE DRUM LIMESTONE-Continued. 

Allerisma terminate 
Allerisrna subclogans 
Plcurophorus suucostatns 
Pustllla scmipunc!ata 
Pustula symmetrica 
lVIarginifcrus splen<lens 
Diclasma bovidens 
Spirifcr cameratns 
Squamularia perplcxa 
Spiriferina. l(entuckyon~is 
Hustodia mormoni 
Cliothyridina orhicularis 
Composita subtilita. 
Sanguiuolites coslatus 
Prothvris elegan~ 
Edmondia aspinwallensis 
Edmon<Ua ncbraskensis 
Nucula parva. 
Xucula parva var. 
Nuculopsis ventricosa 
Leda arata 
Leda bcllistriata 
Leda meekana 
Parallelodon ol)solctus 
Parallelodou sp. 
Pinna sp. 
Conocardium missouriensis 
Couocardium parrishi 
Pteria. longa 
Pterla. ohloensis 
Ptcria sukat.a 
Monoptc,'ia. alata 
Plcll'ophorus l ropiclophorus 
Plcurophorus sp. 
Cypricardinia carbonaria 
Asta,·t.ella. concentrica. 
Dcntalium sp. 
Jlellerophon crassus 
Bellerophon sp. 

Bu<'anopsJs bella 
BU('anopsis perlata 
Btt<'anopsis textiliformis 
Plcurotom:wia J)ratteni 
Pleurotomaria sp. 
Ph:mcrotrema. grayvillense 
Euconospir:• bicarinata 
Tropospira sphrerulata 
'Wort-honia spcciosa 
,vorthieria tabulata 
Naticopsis 11ana 
Naticopsis scintilla 
Naticopsis vontrica 
LoxonemaCI) n. sp. 
Zygopleura nana 
Zygopleura teres 
llulimorpha all'. chrysalis 
Bulimorpha minuta 
Aclisina all'. quadricarimiti• 
Trachydomia nodosa 
Trachydomia wheeleri 
Platyccras parvum 
Monopteria gibbosa 
Monopteria longispina 
2'-fonoptoria marian 
Pseudomonolis hawni 
Pseudomonotis cf. hawni 
Pseudomo,,otis equestria 
Psoudomonotis robttsta 
Pseudomonotis tAnuistriata 
Pscudorthoceras knoxcnso 
Ort hoceras sp. 
liphippioceras ferratum 
:Mctacoccras sangamonense 
Titanoceras ponderosum 
(Na.utllus) plan.ivolvis 
Phillipsilt major 
l' ltiliipsia nodocostata 
Griffltbides(?) sp. 

CHANUTE SHALE. 

Name and dejinition.-This shale, for which the name 
"Thayer" has been used in certain publications, is called Cha­
nute from the town of that name in southeastern Kansas. As 
here used the Lerm Chanute applies to all the beds between the 
Drum and Lhe Iola limestones, including two prominent lime­
stone beds, the Cement City and the Raytown. These may be 
a part of the Drum of southeastern Kansas. Locally, quarry­
men designate the Cement City as the "Building ledge," and 
·the Raytown as the "Calico." 

Distribulion.-This member covers portions of the western 
and southwestern parls of Lhe county, but it is entirely absent 
from the eastern and norlheastern portions. It is not presenl 
in R. 29 E., and is found only over small parts of Tws. 47, 48 and 
49 N., R. 30 W., and Tws. 48, 49 and 50 N., R. 31 W. In the 
south-central parL of the county it covers considerable terri-



54 Crinoids (~raphiocrinus hard > upper Ch.,nut,• -..hah·. Ka11,1~ City. 





CHANUTE SHALE. 55 

tory, allhough there are but few outcrops. The included lime­
sloncs, however, are locally indicated by ridges and benches. 
The Chanute tops the main divide between the north and south 
drainage, is the highest member in the divide between East 
Fork and the Lillle Blue, and il is also the surface formation on 
some of lhc divides between the Sniabar and East Fork. Along 
the Big Blue and the lower course of the Little Blue, it has less 
areal extent than in the southern part of the county, but out­
crops are numerous. Northward, between the Big and the 
Little Blue, it spreads' ·out and tops the divide between the 
Liltle Blue and the Missouri. The most complete seclions of 
the member are exposed along the Big Blue and in the blufis 
and quarries of Kansas City. 

Characteristics.- The Chanute ranges from 54 to 80 feet in 
thickness. This variation is due chiefly to the thickening and 
thinning in the shale beds, for the limestones are fairly uniform 
throughout the county. Measutemenls of the member show 
75 feet at the new Union Station, 65 to 67 feet along the West 
BluIT, 60 feet neat Electric Park, 66 feet in sec. 34, T. 50 N., 
R. 32 W., and 60 feet north of Hickman Mills and near Grand­
view. 

The general nature of the Chanule shale is shown in the 
following generalized sec lion: 

CENERALJZED SECTION OF THE CHANUTE SIIALE. 

Stratum. 

1. Shale, blue to blue-gray, weathering brownish, locally sandy or with thin 
beds of sandstone. Contains scatterOd, flatt-ened concretions and lo-

Thickness. 

Ft. in. 

cally is very fossiliferous; 7 ft. to 25 ft. thick. average. . . . . . . . 18 2 
2. Limestone (Raytown or "Calico"); fine-grained, shows much calcite filling 

fossil casts, peculiarly mottled. Top portion has a gray color. Varies 
in thickness from 4 ft. to 7 ft., average. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 

3. Shale, gray, calcareous, contains dark-gray, coarse-grained crinoidal and 
crystalline limestone. Proportion of shale and limestone varies.. . . . . . l 2 

4. Shale, gray at top, grading down to black, soft or slaty shale with light shale 
at base. At the very top Is a Conularis crustula horizon, carry1ng small, 
more or less spherical concretions. The black and slaty shale ls very 
irregular in dlsLribution and thickness. The shale at the base is marked 
by fucoids or worm borings. The thickness varies fr.om less than au 
inch to 5 ft., depending largely on the presence or absence of the slaty . 
shale, average. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 

5. Limestone, dense dark-purplish gray with irregular markings of darker crys-
talline calcite. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 2 

6. Shale, gray, black, greenish-gray, red, yellow, and buff. the colors usually 
arranged in thick layers, calcareous at top or bottom where there .are 
commonly thln layers or· nodules of impure limestone, locally saudy; 
thlckness varies from 8 rt. in northern Kansas City to more than 24 ft. 
near South Lee. average.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 4 
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GENERALlZED SECTION OF TTIE CTIANUTE SHALE-Continued. 

Stratum. 

7. Limestone (Cement City or "Building ledge"), gray, weathering to a llght 
buff. Weathers to a thin-bedded outcrop, but is rather heavy-bedded 
where quarried. Thickness varies from 4 ft. at South Lee to 13 ft. In 

Thickness. 

Ft. in. 

Kansas City, average............................................ 8 6 
8. Shale, at top, several thin layers gray, green, and black; lower part calca­

reous with limestone nodules and layers of limestone, greenish to pur­
plish-gray, weathering to light-gray or buff; thickness dependent on 
amount of oolite present ln Drum llmestone below and ranges from 8 
ft. to 26 ft., average.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 7 

Average total. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67 4 

The following local seclions show the variations in the 
thickness as well as the general succession: 

SECTION I N SEC. 36, T. 48 N., R. 33 W. 

Stratum. 

Iola: 
Limestone ......• . ............................ .. ................ ... . 

Chanute: 
Covered.............. . ... . . ..... ... ...... . ............. . .... . 
Limestone (Raytown) ......... ... .... ... ... .•.. ... ................... 
Covered ....... . ..... ........... .. .................. .. ............. . 
Limestone (Cement City) ............. . ............ • . ... . . . .......... 
Shale .... ... . ................................ ... . . . ............ .• .. 

Drum: 
Limestone ................. . ............ .. .. ...... . ..... . .......... . 

SECTION IN SEC. 34, T. 50 N., R. 32 W. 

Stratum. 

Iola: 
Limestone ...... .................................. . 

Chanute: 
Shale remnant ............... ... .. .......... , , .... ... .... .. . 
Limestone (Rayt-0wn) ........ .. .................... . ... . 
Shale....................... . ................ .......... . 
Limestone (Cement City) .... .... .... ... ... .. ...... .. ..... . ......... . 
Shale ....... . ................. . . 

Drum: 
Limestone .... ... .. ... . . .... .... .... . ... .............. .. ........ ... . 

Thickness. 

Feet . 
10 

20 
8 

25 
5 

10 

Thickness. 

Feet. 

22 
7 

17 
8 

12 

3 
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SECTION AT 'WEST BLUF}' AND TWELFTH STREETS. 

Stratum. Thickness. 

Iola: ]•'/, in. 
Limestone .. . ... . 

Chanute: 
Covered (shale). . . . . . . . . . . . . . . . . .. ................ . 28 
Limestone (Raytown) ............................................... . 6 
Shale, dark, containing thin bituminous layer ...................... . 4 7 

Limestone . ... ....... ................... ............................... . l 
Shale and covered ............... . ........ .......... . ... . . . .. . . . . 8 7 
Limestone (Cement City) .................................... . .. . ... . 13 6 
Shale, upper portion; thinly bedded limestone and shale below .......... . 8 5 
Limestone, gray, fine-grained ........................................ . 2 
Shale, light ........................................................ . 5 

Drum: 
Limestone, oolitic ... . . .. .. .. .............................. ... . .. ... . 2 10 

SF:CTIOK EXPOSED ON TWENTIETII STREET BETWEEN EUCLID 
AND WOODLAND. 

Stratum. Thickness. 

lola: Ft. in. 
Limestone .......... .. ............ . ... .. .. . . .... •. . . ................ 

Chanute: 
Shale........ . ............ . .............. . ....... . ......... . 19 
Limestone (Ray~own) ...... ..• ...... . .... .......... . .....• . ... 6 
Shale.......... . . . . . . . . . . . . . . . . . . . . . . . . ........................ . 6 
Limestone .... . .................... ............................. . . . . 4 
Shale ..... . .. .. ..... ............................. .• ................ 6 
Limestone....... . ................ . ... . . . . .. . . ....... .. . l 8 
Shale. blue ...................................... .. ............. . .. . 13 
Shale, red . .................................... . ................... . 3 
Shale, green. with some limestone lenses.... . .. ..... . 7 4 
Limestone (Cement City) ....................... ......... ... ... ... .• . 8 6 

The shale between the Drum and the Cement City lime­
stones does not vary in thickness as much as do the other shale 
divisions. IL averages 10 feet, and ranges from 9 to 12 feet. 
Normally, it consists of two parts, an upper horizon of greenish 
to bluish shale and a lower horizon of yellowish shale, which con­
tains calcareous concretions, and thin lenses and nodules of 
limestone. In several exposures, as in sec. 29, T. 49 N., R. 32 
W., and in the West Bluff, the upper part contains a thin layer 
of bituminous shale. 

The Cement City, locally called the "Building ledge," be­
cause ~f its extensive use in Kansas City for rubble, is from 9 
Lo 13 feet thick. It is the most commonly exposed ledge in 
Kansas City, and ordinarily has a drab color, though some beds 
are blue. Along the bedding planes and joints it weathers to 
a deep yellow. Characteristically, it is made up of an upper 

...l_ -- -
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portion which is easily broken into thin beds; and a lo,ver, argilla­
ceous portion which is blue. The stone splits irregularly along 
wavy bedding planes. It is crystalline for the most p~rt, but 
contains large fossils, geodes, "dries," and calcite seams. Major 
joints striking northeast and northwest occur from 6 to 12 feet 
apart, and are commonly filled with clay. Fig. · 1, Plate IX, 
shows an excellent outcrop of this limeslone. 

The interval between the Cement City and lhe Raytown 
limestones varies from 10 to 23 feet. The lower three-quarters 
is an irregularly colored, green, blue, red, and yellow shale 
which at some places contains calcareous concretions. Usually 
the red shale occurs in an irregular band through the middle, 
dividing an upper blue from a lower green and buff shale. The 
top portion of the interval, measuring 3 to 6 feet, is composed 
of irregular beds of thin shale and limestone, and, as noted near 
the terminus of the T hirty-first street car line and at poinls in 
Kansas City, contains sandy layers and thin sandstones. 

The Raytown limestone derived its local name "Calico" 
from its curious texture and color. The color is irregularly 
gray, blue, buff, and reddish, and the texture is quite variable 
because of the presence of large fossils and interwebbed veins 
of calcite. Weathering causes stains and blotches to ap:gear 
along the irregular seams of the rock and produces a decidedly 
rough surface. The Raylown is persislently 5 to 6 feet thick 
and may be seen in a number of localities in lhe south parl of 
the county, nolably in sec. 36, T. 48 ~-. R. 33 V·-l., secs. 8 and 
15, T. 47 N., R. 33 'N., and in secs. 35 and 36, T. 49 N., R. 31 
vV. Fig. 2, Plate XI, shows the texture of this limestone. 

The shale interval between the Raytown and the Iola lime­
stone is from 5 to 25 feet thick. It is the thickest in the north­
ern part of Kansas City, thins toward the southern part of the 
city, but thickens again toward the southern part of the county. 
Eastward from the cily it also thins, but becomes thicker in 
the vicinity of Lees Summit. Some of the variations may be 
seen from the sections give above and from measurements 
which follow: Eight feet in sec. 9, T. 47 N., R. 32 W.; 12 feet 
in sec. 15, T. 47 N., R. 33 W.; 20 feel al various localities in T. 
47 N., R. 32 W.; 15 to 20 feet at Hickman Mills and Grand­
view; and 21 feel at Twenty-third and West Bluff. The shale 
is free from limestone lenses but contains considerable sandy 
malerial in some exposures, and at a few places it bears concre­
tionary nodules close to Raytown. The color is blue where 
freshly exposed and yellow where weathered. 

L 
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~'ig. l. Raytown limestone, Penn Valley Park. 

Fig. 2. Raytown limestone. 
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An outcrop of conglomerate and sandstone occurs on the 
south side of Lhe Rock Island railroad about one mile northwest 
of South Lee and the same distance southwest of Lees Summit. 
The sandstone, which is more Lhan 20 feel thick, is underlain 
by 5 feet of calcareous conglomerate. The area surrounding 
being largely sodded and of gentle slope, the relation of these 
beds to the other formations cannot be de(ermined. The re­
lations are apparenlly similar to those of the channel sandstone 
deposits of Johnson county. 

Fauna.- The shale al the top of the Chanute furnished the 
famous Kansas City crinoids, most of which were found while 
excavating for the Emery, Bird and Thayer building. Mr. Sid 
J. Hare, the discoverer of Lhe crinoids, states that they occur 
principally in colonies, chiefly about 8 feet from the base of 
the bed. Locally, other fossils, chiefly mollusks, are fairly 
abundant and, like the crinoids, are well preserved. 

The calcareous shales and slialy limestone at the very base 
of the Chanute contain many specimens of Campophyllum tor­
quium, which is by far the most abundant species. Specimens 
of Pharkidonalus percarinatus and vVorlhenia tabulata (?) were 
found and doubtless other species occur. At a higher horizon 
in the basal shale bed there is locally a layer characterized by 
the abundance of Deltopecten occidentalis and Jones in a gre­
garia. In the greenish and black shales at the top is a fauna 
of thin and fragile-shelled brachiopods, among which F. C. 
Greene noted the following species: Lingula carbonaria, Lin­
gulidiscina missouriensis, Choneles vemeuilianus, Produclus per­
tenuis, Pugnax osagensis, and Ambocoelia planiconvexa. 

The Cement City limestone, though commonly appearing 
to be rather unfossiliferous, contains a large number of species, 
of which locally Campophyllum lorquium is so conspicuous that 
the bed has been termed Lhe "Campophyllum torquium ledge." 

FAUNA 01<' TIIE CEMENT ClTY LIMESTONE AT KANSAS OlTY. 

Axophyllum rude 
Axophyllum sp. F 
Lophophyllum profUnclum 
Lopbopbyllum sp. 
Campophyllum torquium 
Michalinla augenere 
Monilopora prosseri 
Oyathocrinus stillativus 
l-f ydreionocrinus acanthophorus 
Ilyclreionocrinus mucrospinus 
Hydroionocrinus pentagonus 
Hyclreionocrinus sp. 
Oromyocrinus sangamonensis 

Flstullpora carbonaria 
Fistullpora nodulife.ra 
Derbya crassa 
Meekolla striaticostata 
Ohonetes verneullianns 
Productus costatus 
Productus semireticulatus. 
Pustnla nebraskensis 
Pustul:I semipunet,ata 
Pus~ula symmetrlca 
Morginifora. splondons 
Tegulifera kansasensis 
Dielasma bovidens 
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FAUNA OF THE CEMENT CITY LIMESTONE AT KANSAS CITY- Continued. 

Spirifer cameratus 
Amboccolia plauiconvoxa 
Squamularia perplexa 
Spirifcrina kentuckyensis 
Cyclotrypa barberi 
Batostomella greeniana var. 

regularis 
Tabulipora distans(?) 
Stenopora carbonaria 
Liopora subnodosa 
Chainodictyon Jaxum 
Fonestella limbata 
Fenestella sp. 
Polypora elliptlca 
Polypora submarginata 
Polypora sp. 
Pinnatipora sp. 
Septopora biserial!~ 
Acanthocladia pinna.ti 
Rhombocladia delicata 
Rhombopora Jepidodendroldes 

Rhombopora sp. 
Cystodlctya incquimarginata 
Hustedia mormonl 
Ollothyridlna orbiculads 
Composita subtlll~a 
Jl:dmondia sp. 
Pinna peracuta 
Myalina kansascnsis 
Myallna subquadrata 
Deltopecten occidentalis 
Acanthopecten carboniferus 
Pleurotomaria missouricnsis 
Pleurotomaria 2 sp. 
Euconospira bicarinata 
Naticopsis sp. 
Gastropod sp. 
Platyceras parvum 
Phillipsia major 
Gri ffithides sp. 
Fish tooth indet. 

The shale above the Cement City limestone appears to be 
rather barren of fossils except near the top, where a local lens 
of limestone contains on its upper shaly surface many crushed 
specimens of Puslula nebraskensis, with Productus cora and 
Spirif er cameralus in less abundance. 

The sandy phase has furnished from a locality on the south 
side of Brush creek at Main street some fossil tracks supposed 
to be those of ampµibians. Butts1 has described six species as 
follows: Notalcerta missouriensis, N. jacksonensis, Crucipes 
parva, Duovestigia scala, Punctatumvesligium circuliformis, and 
Notamphibia magna. 

Limestone No. 5 of the generalized section contains several 
species that are rare at other horizons. They stand out from 
the vertical faces of the layer in weathered-out joints. The fol­
lowing is a complete lisl of the species found by F. C. Greene in 
Kansas City and to lhe north in southern Platte county. Those 
marked by an aslerisk occur at Kansas City, and a detailed 
search would probably reveal the remainder. 

FAUNA OF UMESTONE No. 5 OF CHANUTE SHALE SECTLO~. 

Ccelocladia spinosa(?) 
*Heterocoolia beedei 

Lophophyllum profundum(?) 
Pugnax osagensis 

*Squamularia perplexa 
Composita subtilita 

*Belluerophon crassus 
Pleorotomaria(?) spironema 

Orestes intertextus 
*Naticopsis altonensis 

Zygopleura sp. 
Trachydomia nodosa 
Trachydomia wbeeleri 
l\lfeta{:oceras cornutum var. 

carinatum(?) 
*Nautiloid 

The black shale above limestone No. 5 has so far proved 
barren of fossils, but ·where it grades up into light-colored shale, 

•But~. Edward, Kansas City Scientist, vol. 5, pp. 17-19, 4 figs., and p. 44, 2 figs .. 1891. 
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Trepospira sphaerulata, Phanerotrema grayvillense, and other 
gastropods are locally common. At the top .of this shale is the 
Conularia crustula horizon already mentioned. 

The Raytown limestone bed is notable for the large size of 
its fossils. The following species have been collected at Kan­
sas City: 

FAUNA OF THE RAYTOWN LIMESTONE AT KANSAS CITY. 

Axophyllum rude 
Lophophyllum distortum 
Lophophyllum profllmdum 
Campophyllum torquium 
Hydreionocrinus mucrosplnus 
Echinocrinus sp. 
Fistulipora..nodulifcra 
Stenopora sp. 
l!'enestella Kansasensis. 
Fenestella. perelcgans 
Polypora clliptica 
Polypora tdangularis 
Septopora. biserialis 
Septopora. interporata. 
Plnnatopora sp. 
Rhombocladia delicata 
Rbombopora lepldodcndroides 
Rhombopora sp. 
Cystodictya inequhnarginata. 
Derbya robusta 
Dorbya. sp. 
Moekclla striatlcostata 
Rhlpldomella pecosi 
Cbonetes verncuillanus 

Productus cora 
Productus costattL~ 
Product us scmircticulatus 
Puswla nebra.skensls 
Pustula semipunctata 
Pustula symmetrlca. 
Marglnlfera. splendens 
Pugnax osagcnsis 
Dielasrna bovlde11s 
Spirifer camera.tus 
Amboccdia planiconvexa 
Squamularia perplexa 
Spirlferina. kentuckycnsis 
Hustedia mormoni 
Oornposita subtlllta. 
Ohrenomya sp. 
Pinna sp. 
A vlcullpecten intcrlineatus 
Dcltopecton occiclentalis 
Acanthopecten carboniferus 
Platyceras parvum 
Endolobus missouriensis 
Ostracod sp. 

The upper shale of the Chanute is notable particularly for 
the crinoids, but it contains many other species as shown in the 
following list: 

l<'AUNA OF' THE UPPER SHALE BED OF THE OHANU'l'E SHALE 
IN AND NEAR KANSAS CITY. 

Lophophyllum profundum 
Conularia crustula 
Pacl1Jyocrlnus(?) sp. 
Zeacrinus robustus 
Hydreionocrinus crassldlscus 
Ilydreionocrinus gra.nuliferus 
Hydreionocrinus nodttltrerus 
Hydrelonocrinus pentagonus 
Hydroiono·crinus subsinuaLus 
Uiocrlnus buttsi 
Ulocrinus kansiisonsis 
Eupachycrinus harei 
Eupachycrinus magister 
Eupa.chycriJrns parvus 
Eupachycrinus sphroralis 
Oraphiocrinus angula.tus 
Gra.phiocrlnus ·11a.rydactylis 
Graphiocrinus ba.silicus 
Graphlocrinus bare! 
Gra.phiocrinus lykinsi 
Graphiocrinus magniflcus 
Delocrinus craigi 
Delocrinus homisphericus 

Delocrinus missouricnsis 
Dolocrinus noduliferus 
Erisocrlnus toddanus 
Erisocrinus typus 
Fistttlipora nodulifera. 
Tabullpora ohioensis 
(Stcnopora) spimtlosa 
Polypora. sp. 
Soptopora biserialis 
Rhombopora lepldodendroides 
LJJ1gula umbonata. 
Lingulidiscina convoxa 
Dorbya crassa 
Rhlpidomella pecosl 
Ohonetes verneuilianus 
Productus costatus 
Productus pertenuls 
Pustttla nebraskonsis 
Pustula syrometrica. 
lVfarginifera. splendens 
Dielasma bovidens 
Splrlfer cameratus 
Squamularia perplcxa 
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FAUNA OF THE UPPER SIIALE BED OF 'fHE CHANUTE SHALE 
IN A::'\TD NEAR KANSAS OITY-Oo11tinuec!. 

Spiriferina kontuckye.il.sls 
II11stedia mormoni 
Composlta. subtilita 
Ectmondia ,1ebraskensls 
Edmondia aspinwallonsis 
Nucula anodontoldes(?) 
LHda arata 
Leda bellistriat.a 
Yoldla cf. lcnoxensis 
Yoldia sp. 
A viculipinna amoricana 
A viculipin11a illlnoisense 
Pteria Jonga 
Monoptoria gibbosa 
Monopteria sp. 
:Myalina. ka.nsasensls 
Myalina swaJlowi 
l\1Iya.Jina sp. . 
Schizodus cf. af!lnis 
Schizodus hare! 
Schlzodus wheelori 
Avlculip<,'Oton sp. 
Dellopecten occidentalis 
Ent.olium aviculatum(?) 

Strebloptcria tenuilineala 
Lima retlfer 
)-Iodiola. subelliptlca 
Plagioglypta mookana 
Bolleropho11 sp. 
Patellost.ium mo'ntfortianum 
Euphemus carbonarius 
l3ucanopsis meekana 
Pharkidonotus percarina.tus 
Pharkidonotus porcarlnatus var. 

tricarinatus 
Pleurotoma.ria carbonaria 
Pleurotomaria(?) sp. 
l.Vl urchlsonia mlssouriensis 
Phanerotroma grayvillonse 
Tropospira spluerulata 
Sp hrerodom.a. prlmogenia 
Orthoceras sp. 
Psoudorthoceras knoxense 
l\lfetacocoras cornutum 
Metacoceras cornutum var. 
Tainoceras occldentalis 
Nautiloid 
PIJUUpsia major 

IOLA LIMESTONE. 

Name and dejinition.-The Iola limcslonc is the uppermost 
member of the Kansas City formalion. It overlies the Chanute 
shale and corresponds 'Lo ·number 98· of Broadhead's section. 
Because of its wide use for crushed stone in Kansas City and 
Independence, it is locally known as the "Crusher ledge." The 
name Iola was applied to this limestone by Haworth and Kirk* 
in 18'94 because of its extensive exposure at Iola, Kansas. 

Distribution.-The Iola is the surface formation over a 
large part of the western half of the county. It caps the high 
divide south and southwest of Lees Summit, though in this 
area outcrops arc rare. The long narrow divide between the 
Big and lhc Little Blue extending from the county line to three 
miles beyond Independence is also capped by this limestone. 
Outcrops arc abundant along the Big Blue and along the Kansas 
state line, where it occurs on the tops of the hills. Small out-­
liers are found bordering the Missouri in T. 50 N., R. 32 vV. In 
Kansas City the Iola forms the picturesque escarpment along 
the crest of the North and West bluffs and is.exposed at some of 
the higher points in the city. ' 

Characl'eristics.-The Iola is the thickest limestone in the 
county, having a maximum of 43 feet; but, because it is com­
monly a surface member, the lop portion has been removed by 
erosion in many places and only the middle and lower portions 

*Haworth, E., and Kirk, M. Z., Kansas Univ. Quart., vol. 3, p. 109. 
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li2 Iola limeston!', Cliff Drive, North Terrace Park. 
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remain. Locally and at different horizons it contains a large 
amount of chert which is commonly strewn over the ground in 
the residium formed by the weathering of lhe limestone. The 
lowest four feet of the Iola is a hard, crystalline, fossiliferous, 
gray limestone split into beds by irregular bedding planes 
which contain some. clay; the next 3 feel is soft, a_rgillaceous, 
and shaly, and weathers to a light buff color; above this is 7 
feet of hard limestone, similar to the lowest beds just described. 
The upper portion consists of crystalline gray limestone which 
splits into thin beds along irregular bedding planes. The soft 
layer, because of ils similaril y to shale, may be mislaken for 
the top of the Chanule. Upon weathering, the slone takes on 
a blotchy, yellowish color and tends to splil along wavy lines. 
Chert in lhe form of small yellowish nodules is locally present 
near the top of the member in the southeastern part of the 
county. The upper two feet are thin-bedded and mottled in 
color, weathering to shaly nodules. A cliff outcrop of the Iola 
is shown in Plate XII. 

Fauna.-The fauna of the Iola limestone is shown in the 
following table: 

FAUNA 01<' THE IOLA LIMESTONE AT KANSAS CITY. 

Sponge sp. 
Axopbyllum rucle 
Lophophyllum cHstortum 
Lophophyllum profunclum 
Campophyllum torquium 
lVIichelinia cugcncro 
Spirorbis carbonaria 
Serpulopsis insita 
Dclocri.nus craigl 
Delocrinus hemisphericus 
Echlnocrinus triscrrata(?) 
Fistulipora nodulifera 
(Stcnopora) carbonaria 
Cha1noclictyon laxum 
Fonestalla kansasensis 
Fencstclla limbata 
Fcnestella ovatipora 
Productus portenuis 
Productus $Cmireticulatus 
Pustula nebraskensis 
Pustula semipunctata 
Marginlrera splendens 
Marginifera wabashensis 
Pugnax osagcnsis 
Dielasma bovidens 
Spirifer cameratus 
Ambocoolia planiconvcxa 
Squamularia perplexa 
Sph'ifcrina kcntuclryensis 
Hustedia mormonl 
Cliothyriclina orbicularis 
Oomposila subtilit,a 
Sanguinolites costatus 
Solenomya sp. 

Fenestclla porclcgans 
Fenestella rernota 
Polypora elliptica 
Polypora flexuosa 
Polypora submarglnata 
Polypora triangularis 
Thanmiscus tenuJramus 
Se1>topora hiserialis 
Soptopora intorporata 
l'innatopora pyriformipora 
Pinnatopra trilineata 
Pinnatopora whitoi 
Rhomboolaclia delicala 
Rhombopora lepidodendroiclcs 
R habdo meson amcrican'u rn 
S~reblotrypa slrlatopora 
Cysti<lictya clivisa 
Cysticlictya Jnequimarglnata 
Lingulicliscina convoxa 
Lingulidiscina m.issouriensis 
Crania modesta. 
Rhipldomolla pecosi 
Derbya bennctti (?) 
Derbya broadbeacll 

. Derbya kcokulc(?) 
Derbya sp. 
Meckolla striaticostata 
Obonetes vcrncuilianus 
Productus americanus 
Produotus cora 
Productus costatus 
Edmondia sp. 
Leda bellistriata 
Paralleloclon sp. 
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FAUNA OF 'l'HE IOLA LIMESTONE AT KANSAS CITY- Continued. 
Pinna sp. 
Conocardium parrishi(?) 
Pteria sulcata 
Mya\ina kansasensis 
(Avicullpecten) interlincatus 
Pcrnipocten aviculatus(?) 
Del topeCten mccoyi 
Deltopecten occidentalis 
Acanthopecten carboniferus 
Lima retifera 
Allerisma granosum 
Allorisma terminale 
Cypricardlnla carbonaria(?) 
Patellostium montfortianum 

Bucanopsls meekana 
Gastropod sp. 
Platyccras parvum 
Orthoceras sp. 
Nautiloid sp. 
Ostracods several sp. 
Cyclus conununis 
Cyclus packardi 
Cyclus permarginatus 
Cyclus limbatus 
Cyclus minutus 
Phillipsla major 
Phillipsia sp. 

LANSING FORMATION. 

Name and definition.- The Lansing formation consists of 
four members which, in descending order, are Stanton lime­
stone, Vilas shale, Plattsburg limestone, Lane shale. The name 
is derived from Lansing, Kansas, and together with the Kansas 
City, it comprises the Poltawatomie formation as described by 
the Kansas Geological Survey. Of the four members, only the 
Lane shale and the lower portion of the Plattsburg are repre­
sented in Jackson county. 

Distribution.-As is shown on the accompanying map, the 
Lansing underlies six irregular areas in Kansas City. To a 
large extent it is covered wilh loess or other surficial deposits; 
in fact, due to the absence o.f outcrops, the soulhernmost area in 
the south·western corner of the city is located on topographic 
relations only. Although not so shown on the map, it is possible 
that Lhe lower members of the Lansing also underlie the divide 
beLween the Big and the Little Blue in the vicinity of Grandview. 

Characteristics.- In contrast with the underlying Kansas 
City formation, which is largely limestone, the Lansing as ex­
posed in Jackson county is chiefly shale and sandstone, wilh a 
minor amount of limestone. The section is poorly exposed, but, 
generalized, it is essentially as follows: 

GENERALIZED SECTION OF LANSING FORMATION IN JACKSON 
. COUNTY. 

Stratum. 

Plattsburg limestone: 
Limestone, with shale partings .... 

Lane shale: 
Shale, sa.ndy, and argillacoous limestone . . . . .. .. .... .. . . . . .. .. ... ...... . 
Shale. sandy, ....... .. . . ................ . . . . .. .. ....... ... .. ..... . .. . 
Shale, and sandstone (thin beds) . . . . . . ..... . ........ . 
Limestone, conglomeratic . ......... ...... .. ... . ........ .. ... .. . ... . . . 
Shale, sandy ............... ... . . . . .. . ..... . ... . .. ... ...... .. ..... .. . 
Limestone .. .................. .. ... .. ... .. .. .. .. .. .. .. ... . . . 
Shale and sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . ...... .. . . 

Thickness. 

Ft. in. 
7 

3 9 
3 

24 
1 8 

20 
2 

70 5 
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LANE SHALE. 

Name and definition.-The Lane shale overlies the Iola 
limestone and contains a limestone lentil known as the Farley 
limestone, the whole member embracing Broadhead's numbers 
99 to 107. · Haworth 1 gives this name to the shale because of 
its exposure at Lane, Kansas, while the Farley lentil is named 
from Farley, Mo. 

Dislribution.-The distribution of the Lane shale coincides 
with that of the Lansing formation which has already been dis­
cussed. The maximum thickness is about 65 feet. 

Characteristics.-The following section indicates the gen­
eral nature of the strata comprising the Lane shale. Variations 
are common and except in the limestones the material differs 
in various parts of the areas where outcrops are to be seen. 

SECTION OF THE LANE SHALE IN PENN VALLEY PARK, 
KANSAS CITY. 

Stratum. 

Limestone, gray, arglllaceous, composed of fossils and fossil fragments, 3 in. to .. 
Shale, gray, calcareous and arenaceous ............. ... ... . ................ . 
Shale, greenish, soft ....... . ... .. ......... . .. . .............. . .. .. ....... . 
Limestone. buff to gray, cellular, argillaceous ................... . .......... . 
Shale, dark-gray to greenish, clayey at top and bottom, sandy in middle .. .. . . 
Shale, and sandstone. At base, gray, sandy, shale, grading through shaly sand-

stone to massive sandstone at top. Sandstone, gray to yellow, mica{)eous. 
Limestone (upper bench of Farley), dark-gray, bard, oolitic conglomerate, crys­

talline and aren~ceous. The oolltes are oval or flattened. Large areas of 
tho surface a.re colored brown by limonite and on. the interior it occurs in 
specks and small irregular bodies .............. . ...................... . 

Shale, gray, arenaceous, partly covered . . ..................... . ........... . 
Limestone (lower bench of Farley), brownish-gray, composed of large fossils In 

a matrix of fossil fragments ............ .. ...................... , .... . 
Shale, gray, clayey ...... . ......... . .......... . ................ .. ....... . 

Thickness 

Ft. in. 
6 

1 
3 

2 
3 

24 

8 
20 

1 9 
8 6 

62 8 

On the North Bluff near Prospect .street there are present 
the lower 12 feet of the Lane. At the base is gray, sandy, mica­
ceous shale, and brown, micaceous, medium coarse to fine­
grained sandstone. The sandstone contains fragments of shale 
and casts of stems and leaves of plants. An uncommon phe­
nomenon of weathering may be seen at this place, the sandstone 
just mentioned being closely downfolded into a solution crevice 
in the underlying Iola limestone. 

•Haworth, E., and Kirk, M. z., The Neosho River section: Kansas Univ. Qua.rt., vol. 
2, p. 109, 1894. 

G-5 
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In the same vicinity th.e lower bench of the Farley is 3 
feet thkk and 12 feet above the Iola. Near the cast end of 
the Twelfth street viaduct this bed is 1 ;1 feet thick and only 7 
feet above the Iola. In both localities the underlying shale 
is sandy. 

North of Jackson in Clay and Platte counties the lower 
shale bed of the Lane increases to as much as 30 feet, with a 
compensating decrease in the thickness of the shale between the 
two limestone beds, allowing the latter to become in many 
places practically one bed of two or more layers. Of the Lane 
shale above the upper limestone, there is but one small area of 
outcrop, from which a section has already been given. 

Fauna.-Girty reports Pseodomonotis hawni and Myalina 
kansasensia from the Farley limestone bed in Penn Valley Parle 

PLATTSBURG LIMESTONE. 

Name and definition.- The highest member of the Pennsyl­
vanian series in Jackson county was named from outcrops at 
Plattsburg, Clinton county, Mo., in 1862. Subsequently, a 
number of names were proposed from Kansas localities with the 
result that the Missouri name was lost sight of for the time 
being. The names Garnett, Carlyle, Pequia, and Allen have 
been used at different times, but it has since been demonstrated 
that the name Plattsburg has priority. . 

Distribution.- The only localities where the Plattsburg is . 
known to outcrop are at Main and Thirtieth streets, Wyandotte 
and Thirtieth streets, and Baltimore and Thirty-first streets. 
In addition to these outcrops, blocks of the Plattsburg lime­
stone were noted on the slope of North Terrace Park, where they 
have fallen from their true position above. The Plattsburg also 
probably underlies parts of the Roanoke area. 

Characteristics.-The normal thickness of the Plattsburg 
limestone in the counties adjoining Jackson on the north, is 
about 18 feet, which was probably the original thickness in 
Jackson county, as the member is known to be rather uniform. 
However, weathering has removed the upper part in the Kansas 
City area, leaving only the lower 6 or 7 feet. 

Not much can be said of the characteristics or the Platts­
burg in this area because of the scarcity of outcrops. The two 
sections given below show that it is irregular, seamed with clay 
partings, and quite variable in texture. 
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Fig. 1. Chanu~e shale. upper par t . 

Fig. 2. Plausburg limc,tone, 30th a.nd Wyandotte. 





QUATERNARY. 

SECTION OF PLATTSBURG LIM ESTONE AT MAIN AND THIRTIETH 
STREETS. 

67 

Stratum. Thickness. 

Soil .............. . ............. . .... ... ...... .. ...... .• .. . ............. 
Ft. in. 
13 

Chert fragments ..................... . ................. . .. . ............ . 
Limestone. yellow, soft .... . ............................ •. ............... . 
Limestone, hard .. . ...... .. ............ . .. . . . ......................... . ,, 
Shale ... . ............. : ....... . ...... .. .. . ............. , ,,, . .. ,, ... , . ,, 
Limestone. yellow. soft .... . .. .. .. . ...... . ............. •. ...... . ...... .. . . 
Limestone, gray, hard .......... . .. . .... • . . .. . .. . ..... . ...... .. .......... 
Shale ... . ..................... . .. . .......... . ........ .... . .... ..... .. . . 

2 
3-5 

10 
6 
6 
9 
3 

Limestone, gray, hard, oolitic .................. . .. .. .. • ....... •. .......... 
Limestone, nodular, and shale .......... .• . ... .. .. .... .. ....... . .. . ... •. . . 

10 
a+ -

SECTION OF PLAT'l'SBURO LIMESTONE AT BALTIMORE AND 
'l'BIRTY-FIRST STREETS. 

Stratum. Thickness 

1'' t. in. 
Limestone, yellow ..... .. .. ...... .................. . .............. . . . ... · i 
Limestone, gray, hard ......•......... . ..... . ..................... . ...... 
Shale........................................ .. . . ..... . ......... . ...... 3 
Limestone, yellow. thinly bedded .. .. ........ .• ..... . ............. .' . . . . ... . 
Limestone, blue, flue-grained. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
Shale............................ .. ............ .. . ... . . . . .. . .... . ..... . 4 
Limestone. oolitic and fossiliferous.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Limestone. nodular .. .. ....... , ................... . .............. , . . . . . . . 3 
Shale. sandy...................... .. .. . ....................... .... .. . ... 2 6 

Fauna.- The following fossils were collected by F. C. 
Greene at Thirty-first and Main streets: 

FAUNA OF THE PLATTSBURG LIMESTONE AT KANSAS CITY. 

Batostomella greeniana 
Datostomella greeniana var. regularis 
Septopora blserialls 
Derbya crassa 

Spiriferina kentuckyensis 
Hustedla mormoni 
Composita subtilita 

QUATERNARY SYSTEM. 

The consolidated rocks of Jackson county arc to a large ex­
tent overlain by much younger unconsolidated materials. These 
deposits consist qf glacial drift and loess of the Pleistocene, and 
alluvium and terrace deposits of Recent age. 

PLEISTOCENE SER.JES. 

During Pleistocene time the northern portion of the United 
States, including part of Missouri, was invaded by several suc­
cessive ice sheets, some of which reached the Missouri river and 
in places slightly beyond. During the movement the ice scraped 
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from the surface loose gravel and earth, ultimately depositing 
it in an unassorted mass, termed drift or till. The drift of 
Jackson c·ounty is believed to present one glacial invasion, known 
as the Kansan. A preglacial stage is indicated by a rounded 
boulder bed in the western part of Kansas City. A later stage 
of the Pleistocene is shown by the occurrence of loess chiefly 
along the Missouri river where it overlies the drift. 

PRE-GLACIAL BO ULDER Bll:D 

This deposit has been termed pre-glacial, since it underlies 
the drift in the neighboring counties, Clay and Platte. 

The deposit flanks the east side of the hill known as 
Graystone Heights between Turkey creek and Kansas River. 
The base has an elevation of about 800 feet above sea level and 
rests on the Winterset, although to the west it rests on higher 
ledges. Test borings show a maximum· thickness of 31 feet, 
although the vertical distance between the base and the highest 
outcrop is approximately 75 feet. 

In Clay and Platte counties a pre-glacial valley stretching 
from Weston to east of Smithville contains a deposit similar to 
that on Graystone Heights, but the more complete exposures in 
the counties 1!1-entioned show it to grade upward through gravel 
and coarse sand to very fine sand. There, as in Jackson county, 
it rests on Pennsylvanian strata, and in addition is overlain 
unconformably by typical glacial boulder clay. 

The pre-glacial deposits consist chiefly of boulders of local 
limestone with a minor amount of sand and gravel in thin, irreg­
ularly distributed beds. There are a few small rounded boul­
ders of granite, quartzite, and other foreign rocks, together with 
masses of shale which can be assigned to their exact horizon in 
the Kansas City section. The limestone boulders range in size 
up to 5 or 6 feet in diameter and in shape from sub-angular to 
rounded, practically all the smaller sizes being rounded. (See 
Plate XIV.) The deposit is not stratified except in the case of 
the small sand and gravel beds, but it presents ample evidence 
of having been worked over by water; and, as already men­
tioned, similar material in Clay and PlaLLe counties exhibits a 
decrease in coarseness from bottom Lo lop, where the underlying 
rock has been exposed. 

DRIFT. 

Drift outcrops along the river blulI in the northern part of 
Kansas City and in the region between Buckner and Sibley. 
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F ig. 1. Boulder bed. Graystone H eight,~. 

68 Fig. 2. Drift ovel'lylng the 'Winterset limestone, north bluff at Lydla street. 
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At the foot of Lydia street in Kansas City, it has an apparent 
thickness of 50 feet and probably in the Buckner-Sibley area 
it is even thicker. 

The chief deposits arc found north of the old abandoned 
valleys (described under physiography); in facl, no drift has 
been found on the divide between Big arid Little Blue 
rivers or south of these aban<:foncd valleys. It is possible, there­
fore, that the ice sheet pushed across the Missouri valley at 
the two areas mentioned, and in doing so forced drainage along 
the routes of the valleys which were later abandoned. 

The drift consists chiefly of boulder clay; that is, clay which 
contains much sand, gravel and boulders. When dry it is gray 
in color except along the many irregular joints, where it has 
weathered to brown through oxidation of the iron. When 
damp, as it often is in natural exposure, it is a dark bluish-gray 
to nearly black. Pebbles and boulders of both northern and 
local rocks, though abundant, form a very minor proportion of 
the mass. At the foot of Lydia street the drift contains a 
small bed of coarse yellow sand lens-shaped in cross-section, 
while higher in the bluff is a deposil of nonstratified sand and 
boulder clay. In the sand are pockets of clay, pebbles and 
boulders. 

Todd 1 records glacial striae in two places in and near Kan­
sas City. 

"Near Harlem, opposite Kansas City, a fine example of 
scored surface exists on a ledge about 130 feet above the level 
of the river; some of the striations have directions south· 7, 19 
.and 24 degrees west, while others, very clearly shown, are south 
51 degrees east. These cover the upper side of the limestone 
in a quarry which was opened to obtain material for protecting 
the railroad from the encroachment of the Missouri river near­
by. In the eastern part of Kansas City, a little west of the 
corner of Ferrier avenue and Fourth street, glacial scratches on 
the rocks were found about one hundred feel above the river 
running south and south 6 degrees cast." 

Although no evidence of a Plcislocene mammalian fauna 
was found during the field work several occurrences have been 
reported. According to Hare2 there have been discovered, Mas­
todon giganteus (Mammut americanum), represented· by teeth 
and fragments of bones; ruminants, represcnlcd by molars; and 

•Todd, J. E., Formation of the Quarternary deposits; Mlsso1u·I Geo!. Survey, vol. 10, 
p. 121, 1896. 

•Haro, S. J., A list of Kansas City fossils, 4 sheets, no date. 
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small rodents, represe_nted by incisors. Mr. Hare also states 
that two mastodon teeth and the bones of an elk, bear and 
other species were found near the intersection of Fourth and 
Lydia streets. West1 reports the discovery of a mastodon tusk 
on Campbell street 150 feet north of Independence avenue in 
one foot of "sandy clay," with pebbles and boulders of granite, 
greenstone, quartzite, kidney ore, quartz, etc., and states that 
"Several feet of obscurely stratified drift sand, with pebbles and 
boulders are found in the gully below this." Ballard2 mentions 
the finding of a mastodon tusk and bones in an old lick 20 miles 
east of Kansas City. Todd3 found a bison tooth incrusted with 
a calcareous material in the intermixed loess and till at the foot 
of Lydia street. 

LOESS. 

The yellowish to brownish, fine-grained silt or loam found 
in the United States, chiefly bordering the valleys of the Mis­
souri and Mississippi rivers, has been designated as loess. It is 
younger than the drift upon which it rests, but is considered of 
Pleistocene age. 

hi Jackson county it forms a heavy covering over most of 
the northern edge and occupies a belt north of a line extending 
from the southern city limits of Kansas City, eastward to the 
Little Blue, then northeast to Adams, and from there east to 
Lake City and the county line. The southern limit is very diffi­
cult to determine because of the admixture of the loess with the 
covering of residual soil which at places has practically the same 
appearance. In this belt the greater thickness occurs along the 
bluffs of Missouri river where in places it is over a hundred feet 
from the base to the top of the deposit. Observations made 
largely from artificial excavations in Kansas City show the 
loess to average about 16 feet thick to a distance of three miles 
from the river, dropping to practically nothing in the next two 
miles. 

Along the bluffs the loess is a light yellowish-brown, very 
fine-grained silt, becoming to the south darker and clayey. 
Aside from concretions and fossils it is remarkably uniform in 
texture. 

,,vest, H. H., Report of discovery of mastodon tusk; Kansas City ·(Western) Review 
of Science and Industry, ,•ol. 1, pp. 336-7, Aug., 1877. 

•Ballard, F. A., Mastodon remains found in Jackson County, Mo.; Kansas City, Rev. 
Sci. and Jnd., vol. 3. pp, 643-644, 1880. 

•Todd, J. E., Formations of the Quaternary deposits: Missouri Geo!. Survey, vol. 10, 
p. 135. 
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Chamberlain and Salisbury,1 who have studied the typical 
blufI loess at type points, give the following statement concerning 
the size and compositfon of the materials composing it: "Of 87,-
135 particles from Kansas City, about 4 per cent measured over 
.0025 mm., and a little more than one per cent above .005 mm. 
They range up to .1 mm., and particles above .05 are not rare." 
They give the following chemical analysis: 

ANALYSIS OF LOESS FROM KANSAS OITY. 

Analyst, R. B. Riggs, u. S. Goo!. Survey laboratory. 

Silica (SiO,) ...................... ... .............................. .. .. . 
Alumina (Al,O,) .. ... ....... . .............. ........ .......... ........... . 
Iron (Ferric) (Fe,0,) ......... • .... ............ . .......................... 
Iron (Ferrous) (FeO) ........ .. .. .. ....... ....................... ....... . 
Titanium (Tio,) ............................. .......... ............. .... . 
Phosphorus (P,O,) ... . ...... ......... ....... . ...................... .. ... . 
Manganese (MnO) ................ .. ................................... . 
Limo (OaO) ........................... .................. ........... . 
l.VIagnesia (MgO) ................... . ................................... . 
Soda (Na,0) ................ .. ...... ..... .... ............ . ............. . 
Potash (K,O) ..................... .. ............ . ............... .. ..... . 
,vater (11,0) ..................... .. ................................... . 
Oarbon dioxide (CO,) ............... . .. ........ ................ ......... . 
Carbon (C) Organic ............... . .......... ..... ...... ..... .......... . 
Sulphur trioxide (SO,) .......... .. . .. . . .... .. .. ............ ............. . 
Chlorine (01) ...... . .. .. ............................ ........ ... . ....... . 

Total. . ....... ................................... ................. . 

a Contains R of organic matter. Dried at 100° C. 

Per cent. 

74.46 
12.26 
3.25 

.12 

.14 

.09 
.02 
.69 

1.12 
1.43 
1.83 
2.70a 

.49 

.12 

.06 

.05 

99.83 

There have been detected, besides the preponderating 
quartz, particles of orthoclase and plagioclase feldspar, biotite 
and muscovite micas, hornblende, augite, magnetite, dolomite, 
and calcite. It will be noted that the minerals listed above are 
common constituents of the rocks occurring in the glacial drifts. 

Away from the river the loess becomes darker and finer 
probably because it has been mixed with residual clay. The 

, United States Bureau of Soils gives the following mechanical 
analysis of the Marshall silt loam, the soil and subsoil derived 
from this phase of the loess:2 

'Chamberlain, 'l'. c., and Salisbury, R. D., Prefunlnary paper on the driftless area of 
the upper Mississippi Valley; U. s. Geo!. Survey, Sixth Ann. Rept., pp. 279-282, 1885. 

•Sweet, A. T., Krusekopf, H., and Dunn, J. E., Soil Survey of Jackson County, Mis­
souri; Advance Field Operations Sbeo~s of the Bureau of Soils, 1910, p. 33, 1912. 
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Me- Very 
Number. Description. Fine Coarse dlum Fine fine Silt. Clay. 

gravel. sand. sand. sand. sand. 
----------

23680, 24327 Soil ............ 0.0 0.1 0.2 0.4 2.5 73.4 23. 3 
23681, 24328 Subsoil ........ . .0 .1 .2 .4 2.9 69.1 27.3 

Concretions of calcium carbonate and clay are common in 
the bluff loess, ranging in size up to several inches in diameter 
and in shape from spherical and irregularly rounded to spindle 
and dumb-bell-like forms. The surface is usually gray, while 
the interior is gray or light brown and contains small quartz 
pebbles and specks of mica and other material: The smaller 
concretions are solid but by far the most 'of them are hollow, a 
feature which appears to have been caused by the wedging apart 
of a number of radiating cracks. 

The loess along the bluffs also contains many gastropod 
(snail) shells, among which Dr. W. H . Dall of the United States 
National Muse um identified the following terrestrial species in 
collections made in Kansas City and at Weston a few miles 
northwest in Platte county, Missouri: 

Pyramldula alternata Say .... .............. ........... . .. .•... . 
Pyramldula cronkihitcl anthonyi Pils ........................... . 
Succlnea avara Say (?) ... . .. .. ............ ... . .. .. .•... ....... 
Succlnea lineata W. G. B .... .. ............ .. ...... ........ ... . 
Haliclna oeculta Say (?) ...................... . ..... , .... ••... . 
Zonltoldes arboreus Say ..... . ... ........... . ....... . ......... . 
Polygyra thyroides buceulenta Gld .. ................ .•.... . ..... 
Cochlicopa lubrica Mull ............. .. ............. . ...... .. . . 
Pupoides procera Gld ..... ....... ... • .............. . ...... •.. . 
Blflfaria armifera Say ............... .. ....... . ............ . .. . 

RECENT DEPOSITS. 

Kansas 
City. ·wcston. 

- --1--- -
X 
X 
X 

X 
X 
X 
X 

X 
X 

X 
X 
X 

X 
X 

As is shown on the accompanying geological maps, the allu­
vial or recent deposits occupy the valleys of the principal streams. 
They consist chiefly of clay, sand, gravel and boulders, largely 
unassorted. "Gumbo" or black clay occurs locally, and in the 
northern part of the county there is considerable reworked loess 
that may be classified as alluvium. 

In general, the thickness of the deposits increases with the 
width of the flood plain. In the valley of the Missouri the 
alluvium is nearly 100 feet thick. A well sunk in the abandoned 



> 
X 

C· 
z 
< 
;.. 
0 
0 
.:, 
0 
14 
0 



• 



ALLUVIUM, 73 

valley now occupied by Fire Prairie creek, NW. 34 NE. 34 sec. 
29, T. 50 N., R. 30 W., passed through 71 feet of alluvium. 

While the alluvium of the tributary streams is composed of 
weathered materials derived from the local formations, that of 
the Missouri is derived largely from beyond the limits of Jack­
son county and contains, especially, fragments· of lignite which 
do not occur in the local stream beds. 

Valleys in the northern part of Jackson county contain de­
posits of loess-like material, which, though possibly in part 
original, is believed to be largely derived from the loess on the 
surrounding · hills and slopes. As the streams in many cases 
have had access to but little material except loess, it is di'fficult, 
consequently, to determine in some cases whether the deposit 
is original or secondary. 

The Big Blue, Little Blue, Sniabar and Fire Prairie flood 
plains contain deposits locally known as "gumbo," and mapped 
by the United States Bureau of Soils as "Wabash Clay" 1

• The 
description is as follows: "The Wabash clay ~s typically devel­
oped over only a part of its area in Jackson county. A light 
phase of the soil occurs and the area of the phase is greater than 
that of the typical soil, the respective measurements being 
5,760 and 4,922 acres. The typical soil is a dark bluish-gray or 
black clay of uniform color and texture to a depth of 15 to 1.8 
inches, where it grades into a gray clay slightly lighter in texture 
reaching to a depLh of three feet or more. This soil is very 
heavy and sticky and difficult to cultivate when wet. When 
dry, it cracks badiy, the fissures often extending to the subsoil. 

The Wabash clay is found in the low poorly-drained por­
tions of the valleys and has been formed by depositions from 
overflow and backwater, the currents of which would carry 
only the finer silt and clay soil particles. Standing water has 
also helped in breaking down the soil into still finer particles." 

In the original state (in which much of it still remains) the 
gumbo was covered with a growth of wild prairie grass. 

In the abandoned valley near Lake City and Buckner are 
a number of small mounds or ridges with their long axes par­
allel to that of the valley. They rise to a maximum of 25 to 30 
feet above the level of the bottom. 

The material forming these ridges is chiefly sand and a 
clay-like deposit that resembles loess but which is coarser. T he 
latter may be reworked loess; at least some of the sand has 

,sweet, A. T., Ifrusckopf, H., and Dunn, J. E., Soil Survey of Jackson, pp. 26-27. 
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accumulated or has been assorted by wind action. It is very 
fine-grained, light brown, and is chiefly composed of both an­
gular and r<_nmded grains of transparent but iron-stained quartz. 
The abundance of magnetite and the presence of other minerals 
indicate some source of the sand other than that of the region 
tributary to the Little Blue. It is possible that these mounds 
may be remnants of an old terrace. 

STRUCTURE. 

The rocks of Jackson county, in common with those of 
oth-cr counties northwest of the Ozark uplift, dip to the north­
west. The dip is approximately N: 60° V-l., but the degree of dip 
is so low that in most of the county the rocks appear to be 
level so far as the eye can discover. It is only when compar­
ative elevations on a given stratum arc used that the dip can 
be detected. The Bethany Falls limestone dips from an ele­
vation of about 1,000 feet above sea level near Lonejack to 740 
feet at the Hannibal bridge at Kansas City, 260 feet in 29 
miles, or less than 10 feet per mile. On the mound near the 
northeast corner of the county, the same bed is at an elevation 
of about 900 feet, dipping 160 feet to the Hannibal bridge in 
27 miles or less than 6 feet per mile. From Martin City the dip 
to the same point is 100 feet in 16 miles, about 6 feet per mile. 

It is probable that this general dip is modified by low anti­
clines, synclines and domes, but the lack of an accurate topo­
graphic base prevented a detailed study of the structure out­
side of Kansas City. There are, however, no apparent struc­
tures such as would indicate pronounced folding. 

While the general dip is so low as to cause the rocks to 
appear level, there are a few places where the rocks dip 
quite steeply and are faulted. The most notable is 2 Yz miles 
west of Leec;; Summit, near the point where the creek at that 
place crosses the line between secs. 2 and 11, T. 47 N., R. 32 
vV. In the creek bed south of this point the Ilertha is sharply 
folded and fractured, the axes of the folds striking N. 25° W. 
(magnetic), the fractures containing veins of calcite. On the 
west c;;ide of the creek the Hertha and Pleasanton are faulted at 
four places within a few f ect. A short distance north along the 
Rock Island railroad, the Bethany Falls and Winterset lime­
stones are faulted, the throw being 7 feet. The fault strikes 
N. 23° W. (magnetic) and the fault dips 47° S. 67° W. (mag­
netic). 
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Structure sheet, l<ansas City; structm·e based on olovatioru; or Raytow,1 limesto11e. 
74 





STRUCTURE. 75 

In Kansas City where precise elevations, established by the 
city engineering department, are available, the details of struc­
ture have been determined with a fair degree of accuracy. This 
has been done by means of "structure contours." An easily 
recognized stratum, in this case the top of the Raytown (Cal­
ico) limestone, was selected and the elevation of this datum 
plotted on a map of the city. The elevation used is, in most 
cases, that of an outcrop, but where the stratum docs not out­
crop, the elevation has been computed from other beds whose 
relations to the selected stratum are known. The elevations 
were plotted, after which lines were drawn through points of 
equal elevation, as shown on Plate XVI. This map has no con­
nection whatever with the surface relief, but represents the 
hypothetical surface of the Raytown limestone, restored where 
the bed has been removed by erosion, and laid bare where the 
bed is now covered by overlying members. 

Structure contours serve two purposes, that of showing the 
structure and that of furnishing a means of estimating the 
depth to any stratum where jts relation to the key stratum is 
known and where the surface elevation is known. 

Whether the structure of some stratum which is 200 or 300 
. feet lower, stratigraphically, than the Raytown is the same as 
the Raytown, is a question that cannot be answered definitely. 
It is probable, however, that the main structural features of the 
lower beds are the same but that they become less accentuated 
with increasing depth; in other words, the Bethany Falls lime­
stone, for example, may be expected to be arched where the 
Raytown is arched, but the degree of arching is probably less. 

The structure based on the Raytown limestone is shown in 
Plale XVI. From the southern part of the city to the northwest 
corner the general dip is 100 feet. A syncline crosses the western 
part of the city from the northwest corner, being rather sharply de­
fined at the north but gradually dying out at the south. The 
greatest deformation is 50 feet and the width varies from one 
to two miles. Nearly at right angles is a series of minor folds 
with rarely a deformation of more than 35 feet and with a gen­
eral strike of N. 70° E. This superimposition has resulted in 
dome-like structures where anticlinal axes cross, in the widen­
ing of the main synclinal trough where crossed by synclines, and 
in narrowing, where crossed by the minor anticlines. The 
small domes formed by this structural feature would probably 
prove the most favorable points to drill for oil or gas. 



76 GEOLOGY' OF JACKSON COUNTY. 

GEOLOGIC HISTORY. 

PRE-PENNSYLVANIAN TIME. 

The surface formations in Jackson county represent but a 
relatively short part of the entire geologic history of the region. 
They record ·the constructive and destructive processes active 
during the periods of their deposition, but they deeply cover the 
formations which contain the records of all the preceding his­
tory. For this reason, the long series of events leading up to 
the Pennsylvanian time must be interpreted from scant informa­
tion furnished by a few deep borings and from distant outcrops 
of the covered formations which appear at the surface in the 
Ozark region. These rocks no doubt were deposited under the 
same general conditions as were those deeply buried formations 
penetrated in the Raytown boring in which the underlying 
granite floor was reached at a depth of 2,348 feet. 

The granite, which is the oldest rock of the Ozark region, 
composed the first land surface, of which we have definite knowl­
edge, over the area. The granite remained above sea level for 
an era of immense duration, during which it suffered weathering 
and erosion, thus forming the source of material for the first 
sediments to be laid down above it. The topography of the 
granite surface was of extreme irregularity, even mountainous 
in places, and the first encroaching sea probably covered only 
the valleys and lower elevations. 

From the time of the first invading sea in_ the middle Cam­
brian epoch, through the remainder of the Cambrian and well 
into the Ordovician period, conditions were changed from essen­
tially those of weathering and erosion to those of sedimentation. 
The earliest sea varied greally in depth because of the irregu­
larity of the floor, and there is. little doubt that many of the 
granite peaks remained as Islands high above the water. The 
coarse, poorly assorted sandstone found resting on the granile 
in the Raytown boring was laid do,vn in this sea, and the suc­
ceeding thick magnesian limestones with three imporlanl sand­
stones, were deposited under similar conditions, allhough at 
times the area was warped above the water for short periods. 
About 900 feet of these sediments lie deeply buried · beneath the 
surface of Jackson county. 

The Cambrian period ended with the region well above sea 
level and with the limestone surface carved by erosion into 
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hills and valleys. Consequently, when the land subsided again 
during the following Ordovician period, the St. Peter sandstone 
was laid down upon an uneven floor. This sandstone, origi­
nally deposited over a considerable part of the Ozark region, 
was subsequently eroded from nearly all but the eastern, north­
ern and northwestern slopes. It apparently has been removed 
from the western slopes but underlies Jackson county probably 
as a persistent layer. During Ordovician times, later than the 
St. Peter epoch, the advancing and receding seas deposited 
several thick limestones capped by a shale bed. These beds 
were removed over the higher part of the region prior to the 
removal of the St. Peter sandstone, and now underlie even less 
of its area than does the sandstone. The Raytown boring 
shows less than 70 feet of limestone that can be credited, and 
Lhen only doubtfully, to Ordovician deposition. 

To what extent erosion has destroyed the record of sedi­
mentation during the following Silurian and Devonian periods 
cannot be definitely told. To the north at Forest City, a deep 
boring reveals several hundred feet of Devonian, and still far­
ther north at Nebraska City, over 1,300 feet have been simi­
larly recorded. No Silurian, and but few exposures of De­
vonian limestone and shale occur on the northwest slope of the 
Ozarks, while in the Raytown boring less than 100 feet of sedi­
ment at most can be related to either of these periods. It seems 
probable, therefore, that the area now occupied by Jackson 
county was a land surface subject to erosion during the greater 
part of these two periods. 

Following Devonian times, the Mississippian period was 
introduced by a land submergence of such considerable extent 
and widespread occurrence that practically all but the higher 
peaks of the Ozark region were inundated. During the grad­
ual advance of the sea, mud and sand from the highlands were 
washed into the shallow waters, giving rise to the extensive 
initial shale deposits of the Mississippian period. Later, the 
seas supported an abundance of marine life, became clearer, 
and in them were deposited the thick, cherty, fossiliferous lime­
stones which still uphold the border plain of the Ozark region. 
The crystalline, crinoidal limestones of these seas have been 
penetrated by several deep borings in Jackson county,and their 
thickness and cherty character, in contrast to the shales and 
sandstones of the Pennsylvanian deposits resting upon them, 
mark their identity. The Mississippian period was not one of 
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continued submergence, however, for during the latter part of 
it the region was again elevated to a land surface and the proc­
esses of erosion succeeded those of deposition. The duration 
of the interval before another submergence was of such extent 
that well-developed drainage systems were established in the 
region. The pure limestones succumbed readily to solution, 
with the result that large sink-holes were formed in great num­
bers and the less soluble cherts were left strewn as a mantle 
over the surface. Such conditions characterized the Mississip­
pian surface over Jackson county. 

PENNSYLVANIAN EPOCH. 

Pennsylvanian time was one of ever-changing conditions, 
as is evidenced by the· great number of shale, sandstone and 
relatively thin limestone beds interlayered at a number of hori­
zons with coal seams. It was essentially a period of shallow 
seas that advanced and withdrew with slight oscillations of the 
land surface which rested at intervals so near water level as to 
produce great swamp-like areas. The climate was tropical and 
humid and supported a luxuriant growth of vegetation which 
thrived in greatest profusion under the ideal conditions offered 
during the marshy intervals. At these times occurred the con­
siderable accumulations of vegetable matter which was pro­
tected by water from ordinary decay, and which was later 
buried by sand and clay. Through a long gradual change this 
material formed the coal beds occurring at various horizons in 
the Pennsylvanian. Aside from the coal beds, plant remains 
are commonly found at many horizons in the shales and sand­
stones. 

During the late Mississippian and · the early Pennsylva­
nian erosion interval, the first Pennsylvanian sea was advancing 
from the southwest and finally covered Jackson county and the 
surrounding region. With the advent of this sea began the depo­
sition of the Cherokee -sediments. The larger part of the sedi­
mentation of this epoch was characterized by the great inwash 
of sand and mud from the adjacent land areas, and from these 
materials the first several hundred feet of Pennsylvanian strata 
were largely built. A few times during this epoch life flour­
ished in the sea sufficiently to off er the calcareous· material for 
thin limestone beds; but as these beds constitute but a small 
part of the Cherokee sediments they represent the exceptional 
conditions of the epoch. 
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That the surface rose and fell many times and that at inter­
vals it stood close to sea level, thus producing immense swampy 
tracts, is evidenced by the coal beds formed. At least five 
intervals of widespread swamp conditions prevailed during 
which the vegetalion, later converted into the Lexington, Sum­
mit, Mulky, Bevier and other lower coal seams, accumulated. 
Such conditions constitute one of the most fortunate phases of 
Cherokee history, as they gave us practically all of the workable 
coal beds in the state. 

At the end of Cherokee time conditions changed, limestone 
sedimentation becoming dominant over that of shale. During 
Henrietta time the influx of mud and sand diminished at inter­
vals for long stages during which the seas cleared and life. in them 
became abundant. Corals flourished and some of the lime­
stones of this division are veritable coral reefs composed largely 
of the species Chaetetes milleporaceus. Crustal movement, how­
ever, which elevated the land areas from time to time, caused 
fresh influxes of sand and mud, thus changing the prevailingly 
clear Henrietta seas to clouded muddy ·waters and offering the 
requisite condilions for the deposition of the lesser amount of 
shale composing the formation. 

In the succeeding Pleasanton, mud and sand again became 
the main types of deposit. Neither plant nor animal life was 
able to establish itself for the time necessary to produce notable de­
posits of carbonaceous or calcareous materials. The shallow 
seas were almost continually muddy, and the adjacent land 
areas probably stood higher than in the preceding epoch. To­
ward the end of the Pleasanton time, crustal elevation which 
raised an ·extensive surface above the water is believed to have 
occurred. On this new surface drainage systems established 
themselves, the large streams cutting deeply into the formation. 
These stream-cut . channels were soon filled, chiefly with sand 
which later hardened to sandstones now recognized by their 
character and by the discontinuity · of the bordering strata. The 
Warrensburg sandstone channel to the east of Jackson county 
appears to represent the master stream of a large area during 
the time described, and the peculiar sandstone outcropping near 
Oak Grove probably owes its origin to the filling of a tributary 
valley. 

Pleasanton time was brought to a close by the inaugura­
tion of conditions very similar to those that prevailed during the 
deposition of the Henrietta beds. During the following Kansas 
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City epoch, as during Henrietta time, the seas, though probably 
shallow, teemed with life, and conditions favorable to limestone 
formation charact_erized the greater part of the epoch. Fusi­
linas, corals, crinoids, sea urchins, brachiopods, bryozoans, pele­
cypods, gastropods and other forms secreting calcareous shells 
or skeletons abounded in the clear seas, all contributing to the 
formation of the limestones of this period. The congenial con­
ditions these clear seas offered to living forms are the more em­
phasized by the fact that at intervening stages quantities of . 
mud and sand were washed into the waters, causing life to be 
at least partly exterminated. During these int.ervals the lesser 
amounts of shale and sandstone now found separating the lime­
stones were formed. At times during the Kansas City epoch 
vegetation flourished, but the intervals were short, as is evidenced 
by black carbonaceous shales or very thin seams of coal found 
in the rocks. These conditions, however, indicate that swarrip­
like areas prevailed in the region of Jackson county during parls 
of the Kansas City epoch. 

From the end of the Kansas City time until the Pennsyl­
vanian sea finally withdrew from the region, conditions alter­
nated between those favorable to the accumulation of calca­
reous ooze, to those of mud, or of sand, these to be later hard­
ened into limestone, shale or sandstone. During most of this 
time condilions were unfavorable for luxuriant vegetation and 
such s,vamp areas as may have existed were probably small. 

Toward the close of the Pennsylvanian, the principal event 
which affected the ·area in which Jackson county is situated was 
the gradual upwarping of the Ozark region. As a result of this 
pronounced crustal deformation, the seas were forced to retreat 
slowly to the northwest, completely withdrawing from the re­
gion south of Missouri River long before the close of Pennsyl­
vanian time. The retreat of this sea marks the final with­
drawal of sea waters from the area of Jackson county, for its 
surface has never since been· submerged. 

Throughout the entire Mesozoic era, representing millions 
of years, the erosive processes which started at the end of Penn­
sylvanian time, probably continued in this area. At least no 
record remains of any submergence, and the closest approach 
of any Mesozoic sea was many miles to the west. This pro­
longed erosion is supposed to have reduced the surface of the 
region, possibly to base level, and no doubt it removed a con­
siderable portion of the Pennsylvanian sediment from the area 
of Jackson county. 
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~'ii,. I. Faulting in Hertha limestone. 

80 Fig. 2. Cave, l:lothany Falls limestone, near Leos Summit. 
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Some of the topographic features of the county, such as the 
wellmarked escarpments, probably began to develop during the 
Mesozoic era and partly assumed their present forms during the 
following Tertiary epoch, through which erosional conditions 
continued. 

In a region underlain by rocks which are of unequal hard­
ness and which dip at a low angle, equal rainfall should produce 
a series of ridges parallel with each other and trending in a 
transverse direction to the dip. Each ri_dge should have a 
short, steep slope (an escarpment) on one side and a long, gentle 
slope (a plain) on the other, the latter extending away from the 
·escarpment in the direction of the regional dip. This theoret-: 
ical condition, if applied to Jackson county, would imply es­
carpments trending from southwest to northeast with plains 
sloping in a northwesterly direction from their crests. These 
features do exist, but as actually formed by nature the escarp­
ments and separating plains do not everywhere approach ideal 
conditions. The Bethany Falls escarpment, for example, passes 
generally southwest to northeast, but follows a sinuous course, 
is indented and cut through by streams and in places even trends 
in a northwest direction. The plains are more of less dissected, 
causing local surface irregularities, and their continuity is much 
broken by streams. However, the theoretical conditions out­
lined above are those under which the topography of the country 
was developed, and it seems probable that this development 
has been in continuous progress since the withdrawal of the final 
Pennsylvanian sea. 
· During the Tertiary epoch there are indications that the 
drainage was to the east, the waters finally emptying into the 
Great Mississippi embayment of that epoch. There was prob­
ably a large eastward-flowing river in or near the present valley 
of the Kansas, which continued eastward from Kansas City in 
the present Missouri valley. Tur.key creek then flowed across 
the site of Kansas City, joining the Big Blue near its mouth. 
The latter stream seems to have followed its present course as 
far back as Tertiary times. The Little Blue occupied the pres­
ent abandoned Buckner valley, and the Sniabar probably had 
its present course. 

PLEISTOCENE EPOCH. 

At the beginning of the Pleistocene epoch, the valley now 
occupied by the Missouri had been cut down at least to the level 

G-6 
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of the present flood plain, as is shown by the presence of glacial 
drift at that level. 

A detailed discussion of the causes and events leading up 
to glaciation need not be given. The first ice sheet, the Ne­
braskan, did not reach this far south, but the streams caused 
by its melting probably were responsible for the boulder bed on 
Graystone Heights. The succeeding ice sheet, the Kansan, 
pushed down from the north, scraping off soil and loose rocks, 
leveling hills and filling valleys, finally reaching approxi­
mately to the north line of Jackson county. In its journey 
across Canada and the northern states boulders of many kinds 
of rocks foreign to Jackson county were picked up and carried­
south. These, with the accompanying clay and sand, consti­
tute the glacial drift. 

When the ice front pushed south, it came to the large river 
that occupied the present Kansas and lower Missouri valleys. 
The ice front was probably lobed and it seems that two of these 
lobed pushed across the river, one into the northern part of 
Kansas City and one into the region near Sibley, at first dam­
ming back the streams and then forcing them across low points 
on the divides. The Kansas was in this way forced into the 
former valley of Turkey creek, and the Missouri across the 
divide near Atherton into that of the Little Blue. 

With the melting of the Kansan glacier, the Jackson county 
region was freed from ice, and it was not affected by the laler 
ice sheets of the Pleistocene. The upper Missouri, which be­
fore glaciation joined the lower Missouri near Brunswick, was 
shifted shortly after glaciation to its present position and now 
joins the lower Missouri at Kansas City. The new streams 
thus formed received large quantities of water from the melting 
of later ice sheets in the northern states. Turkey creek took 
advantage of the new opening into the Kansas and abandoned 
its pre-glacial valley. A similar phenomenon took place in the 
case of the Little Blue, and it now empties into the Missouri 
near Atherton instead of at Levasy. 

One other event of especial importance took place during 
the Pleistocene. At a time when the ice had withdrawn far 
enough to the north to restore climatic conditions similar to 
those now obtaining in the region, a fine silt, the laess, was de­
rived from some unknown source in the north and distributed 
by the Missouri River along most of its course. From the 

· valley, the loess was blown on to the neighboring hills by winds 
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which seem to have been chiefly from the west or northwest. 
(A close determination of the time of this event cannot be made, 
but as already mentioned, the climate had again become tem­
perate, as shown by the multitude of small shells occurring in 
the loess.) Though the shells are of species now inhabiting the 
region, the loess is considered by most authorities to have been 
deposited during the Pleistocene. 

RECEN'l' EPOCH. 

The history of the region during recent times has nol dif­
fered materially from that of the close of the Pleistocene. The 
smaller streams combined to remove the residual soil and loess, 
to widen their flood plains, and lo deposit their loads in the Mis-

. souri. This stream,. already overloaded, seems now to be con­
tinually aggrading its valley. The ease with which the loess is 
eroded is undoubtedly an important factor in the silting-up of 
the Missouri. 



CHAPTER IV. 

MINERAL RESOURCES. 

The mineral resources of Jackson county are exclusively· 
nonmetallic, consisting chiefly of clay and shale, limestone, 
sand, gravel, oil and gas, coal, waler, and soil. The value of 
the total production of these, exclusive of soil, in 1915, was ap­
proximately $1,249,302. Clay and shale, which are used largely 
for the manufacture of sewer pipe, common, front; and vitrified 
brick, supplied products worth $390,298. Limestone, in its 
various uses, as crushed rock for concrele, railroad ballast, road 
metal, rip-rap, rough building, rubble, paving, and cement man­
ufacture, yielded approximately $829,507. A very small quan­
tity of oil and gas was produced and consumed locally. Sand 
and gravel are obtained largely from Missouri river, and are used 
mostly for molding, paving, and building purposes. Coal has 
been mined in Kansas Cily in the Brush creek valley, but opera­
tions were discontinued in 1904. The mineral and table waters 
used in 1915 were valued at $6,965. The county lies in one of 
the richest agricultural districts in the state, and the various 
soils have been described and mapped by the Bureau of Soils 
of the United States Department of Agriculture, in co-opera­
tion with the University of Missouri Agricullurai Experiment 
station. 

In the study of the economic resources of the -county, 
samples of the more important formations were collected and 
tested, and data were obtained concerning the other resources. 
The results of this investigation will be found in succeeding 
pages. 

CLAY AND SHALE. 
The shales and various clays, including the loess, glacial, 

alluvial and residual deposits furnish an inexhaustible supply of 
raw material suitable for the manufacture of brick, paving 
block, and drain tile. 

T he shales and loess, at present the commercial sources of 
clay, are used by eight companies, six of which are in K ansas 
City. The total value of the output of all grades of ware, in­
cluding common, vitrified, front, and fire brick, fire proofing, 

(84) 
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sewer pipe, drain tile, conduits, coping and terra cotta, was 
$390,298 in 1915. This production includes 9,450,000 common 
brick which were valued at $60,360. A number of the products 
given in the list above are manufactured in Kansas City, though 
the raw materials are not obtained in Jackson county. 

On the following pages are given tests and analyses of rep­
resentative samples of such shale and limestone horizons as are 
of sufficient thickness and areal extent to be of commercial 
value. 

PLEASANTON FORMATION. 

Samples of shale from the Pleasanton formation were col­
lected at a number of localities where good exposures of from 25 
to 30 feet in thickness were available. The shale is normally 
of a bluish color where fresh, but changes to a yellowish tint 
where weathered. In places sandy layers and thin sandstones 
occur near the top. 

Below are given the laboratory numbers, localities, chem­
ical analyses, physical and burning tests of the samples col­
lected: 

Lab. No. Locality. 

3 One and one-half miles east of Greenwood; fresh sample from new road cut; near 
top of member. 

4 One and one-half miles northwest of Lonejack; fresh sample from stream cut: 
near top of member. 

7 Four miles northeast of Lees Summit: fresh sample from bluff of East fork; about 
20 feet from top of member. 

17 One and one-half miles east of Courtney: partially weathered; sample from strean1 
bank; middle part of member. 

18 Two miles northwest of Sn! Mills; weathered sample from gully along road; lower 
part of member. · 

21 One mile west of Pink !Iii!; weathered sample from roadside: lower portion of 
member. 

OREMlCAL AKALYSES. 

Laboratory number. 3 4 7 17 18 21 

Slllca ............. • . . . ..... ... . 54.10 59.31 .55.26 61.09 63.23 54.10 
Alumina ......... . . .. ... . .. .. .. 22.96 15.18 21.06 18.70 17 . 50 23.33 
Iron Oxide .... . . ..... .. . ....... 5.55 3.08 8.68 6.07 5.37 7.27 
J.ime . . .. . .......... . .. .... .. .. 1.57 4.61 0.56 0.16 0.82 1.06 
Magnesia ......... ..... .. ..... . 3.54 3.02 3.29 3.30 2.36 2.72 
Potash ... . .... .. .............. 4.27 3 .18 3.35 3 .17 2:so 4 .15 
Soda . . ........ . ..... .. .... . ... 1.22 3.09 1.19 2.52 2.70 2.59 
Moisture ..... ..... ·· ···· ...... 1.36 0.94 0.72 0.18 0.34 2.52 
Loss on ignition . .. . ...... : .. .. . 5.84 7.48 6.37 5 . 12 5.34 2.32 

Totals . . ... .. ..... . ... . .. . . 100.41 99 .92 100.48 100.31 100.46 100.06 
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PHYSICAL TESTS. 

I 
T ensile strength, raw clay. 

Per cent Average Pounds per square Inch. 
Lab. Color, raw clay. water per cent 
No. for air 

molding. shrinkage. lVIinimum. Maximum. Average. 

3 Grayish blue ....... 31.99 5.81 92 152 115 
4 Grayish blue ....... 26 .49 6.33 133 168 145 
7 Grayish blue .... .. . 31.25 2.07 61 74 66 

17 Yellowish gray ..... 26.04 4.33 54 72 62 
JS Yellow .. . . ... ..... 23.36 4.71 77 104 93 
21 Yellow ... ..... .... 26.78 5.85 84 131 110 

BURNING TESTS. 

Laboratory number. 3 4 7 17 18 21 

-

Cone 010-1742" F. 
Per cent fire shrinkage .. . 0.66 · 0.00 0.33 0.00 0.00 I. 66 

Color .... . ...... . Light salmon. Buff salmon. Light salmon. Buff salmon. Salmon. Salmon. 
Cone 05- 1922° F. 

Per C<!Dt fire shrinkage .. 6.6G 0.33 4 .66 2.66 2.33 7.00 
Color ....... . ... Deep salmon, Light salmon. Deep salmon, Gray salmon. Deep salmon. Deep salmon, 

steel hard. steel hard. steel hard. 
Cone 02-20300 F. 

Per cent fire shrinkage .. 8.66 2.00 10.00 8.00 7.66 8 .66 
Color ... . ... . .. .. Brown red. Gray brown. Brown red. Brown red, Red, steel Brown red. 

steel hard. ha.rd. 
Cone 1- 2102" F. 

Per cent fire shrinkage .. 9.00 5.66 - 8.66 - 9.00 
Color ............ . Brown red . Brown, sl,eel Brown, par- Brown. Brown red. Brown red. 

hard. tially viscous. 
Cone 5-2246° F. 

Per cent fire shrinkage .. - - - - - -
Color ................ Viscous. Viscous. Viscous. Partially Partially 

viscous. viscous. 

The Pleasanton shale varies in its composition not only lat­
erally but vertically, as may be seen by comparing the analyses. 
Numbers 3 and 4 were collected near the top of the member, 
7 . and 17 farther down, and 18 and 21 even lower in the succes­
sion in the eastern part of the county. T he samples, as would 
be expected in clays which vary in grain and composition, 
differ in plasticity as shown by the percentages of water re­
quired to mold them. T he air shrinkage varies from 4.33 per 
cent to 6.33, with the exception of 7, which shrinks 2.07 per 
cent. The tensile strength is weak, only one sample, (4), show­
ing more than 100 pounds, whereas 17 tested as low as 54 pounds. 
In the handling of weak ware, there might be considerable dan­
ger of breakage. 

T hough there are some differences in shade, the colors of 
the burned products are much alike, beginning with a salmon 
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at 1700 degrees F., and attaining a red-brown at 2000 to 2100 
degrees. Number 4 maintains a lighter color in the early burn­
ing, doubtless produced by the interaction of the lime and the 
iron oxide, for this sample has not only the lowest percentage 
of iron but also the highest percentage of lime. Number 7 
burns earliest to the deeper color (at 2000 degrees), probably 
because it has the highest percentage of ir.on. In the samples 
in general, a fair hardness is reached at 1900 degrees, good vitri­
fication at 2000 degrees, and viscosity at 2200 degrees, while the 
average total shrinkage at vitrification is not more than 13 per 
cent. A too high shrinkage, obvious in some samples, could 
have been reduced by mixing the sandy layers of this shale with 
the better grades. 

The Diamond plant of the Hydraulic Pressed Brick Com­
pany at Fifty-sixth street and Elmwood avenue has in the past 
used this shale for paving brick and block. When the plant was 
visited in 1910, the shale was being mined at a depth of 65 feet 
below the valley floor and conveyed to the surface by means of 
a slope. Forty acres have been mined out by the room and 
pillar method, in which pillars 12 feet thick were left and rooms 
20 feet wide were mined. A thickness of 19 feet of shale contain­
ing some concretionary nodules and an 18-inch layer of sandy 
shale furnushed the material for the plant. The shale is ground 
in two dry pans, molded on stiff mud machines, end cut, dried 
by exhaust steam, and burned in downdraft kilns. Some of the 
brick arc repressed. There are eight kilns, 4 with a capacity 
of 80,000 and 4 with a capacity of 160,000. 

According to the superintendent, Mr. Boering, the brick 
and block are burned to vitrification at 2000 degrees F . In­
cipient fusion takes place at 1800 degrees, complete vitrification 
at 2000 degrees, and viscosity at 2200 degrees. The strength 
varies from 107 to 130 pounds per square inch. The following 
analysis shows the composition of the shale: Silica, 54.8 per 
cent; alumina, 23.73 per cent; iron oxide, 8.67 per cent; lime, 
0.64 per cent; magnesia, 2.23 per cent; alkalies, 3.80 per cent, 
and combined water, 6.00 per cent. 

Recently a shaft was sunk in the valley to a depth of about 
200 feet, and a shale bed beneath the Pleasanton is being used. 
A test shaft, located on the hiq west of the plant and starting 
at the top of the Bethany Falls limestone, furnished, according 
to Mr. Boering, the following section: 
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LOG OF THE TEST SHAFT AT THE DIAMOND PLANT OF THE HYDRAULIC 
PRESSED BRICK COMPANY. 

Stratum. Thickness. 

Kansas City formation: Feet. 
Limestone (Bethany Falls).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22 
Shale, sla.ty. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Limestone (Hertha.). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

Pleasanton formation: 
Sandstone. . . . . . . . . . . . . . . . . . . . • . . . . . . . • . . . . . . . . . . . . . . . . . . 7 
Shale................. ................................... 4 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 5 
Shale... .. . .. . . .. .. .. .. .. . . .. . . .. . . . . . • .. .. .. . . . . .. .. .. .. 12. 5 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Shale................. . ......................... ..... .... 39 
Sandstone. . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Sha.le....................... . ...... .. .................... 16 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 . 5 
Sha.le, light-colored. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10. 5 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Shale............................... . .................... 6 
Sha.Jo, red.... . ............... .. ..................... . .... 2 
Sandstone............................................... 12.5 
Shale.................................................... 22 
Sandstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Shale.................................................... 8 

Henrietta. formation: 
Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6 
Shale........................... . ..... . ..... ... ... ....... 4 
Limestone, shelly. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Shale................................................... . 4 
Rock, hard. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . 6 
Sandstone, rotten. oil rock . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . 4 
Sha.le, light-colored ............... .'. . . . . . . . . . . . . . . . . . . . . . . . 4 
Sha.le, blue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Limestone . ................................... • ....... • .. 

The shale from 235.5 to 246.5 feet is used at the plant. 

CHERRYVALE SHALE. 

Depth. 

Feet. 
22 
26 
42 

49 
53 
54.5 
67 
73 

112 
114 
130 
131.5 
142 
148 
154 
156 
168.5 
190 .5 
198 .5 
206.5 

212.5 
216.5 
221.5 
225.5 
231.5 
235.5 
239.5 
246.5 

The Cherryvale is poorly exposed except in the bluffs of 
Kansas City and in places where it has been quarried for use in 
the manufacture of common brick. This member, ranges from 
about 20 to 30 feet in thickness, but only the upper portion is 
available for commercial purposes. The lower portion consists 
of interbedded limestone, shale, and bituminous layers, which 
cannot be separated economically. 

Below are given the laboratory numbers, localities, chem­
ical analyses, physical and burning tests on samples of the 
Cherryvale: 
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Lab. No. 

32 

34 
41 

From the cemept plant at Cement City: fresh sample from the lower portion of 
the shale. 

From the same locality: fresh sample from tho upper portion. 
From the Lyle Drick yard at Second and Illghla.nd: fresh sample from upper 

portion. 

CHEMICAL ANALYSES. 

Laboratory number. 

Silica ............................................ . 
Alumina ......................................... . 
Iron Oxide ....................................... . 
Lime ....................... • ... ... . ... . .. ....... . 
J\,lagnesia ............................. . ........... . 
Potash ......... . ................................. . 
Soda ................... . ......................... . 
:Moisture ......................................... . 
Loss on ignition ................................... . 

Totals ........... . ...... •..... ................ 

PIIYSICAL TESTS. 

32 

49.18 
25.52 
0.28 
7.24 
2.67 
2.68 
0.89 
01.2 

11.00 

100.48 

34 41 

52.78 55.38 
16.92 23.05 
7.26 3.91 
5.37 1.50 
2.09 2.80 
3.40 3.10 
1.65 2.01 
1.64 1.39 
9.32 7.30 

100.43 100.44 

Tensile strength, raw clay. 
Per cent Average Pounds per square inch. 

Lab. Color, raw clay. water per cent 
No. for air 

molding. shrinkage. Minimum. Maximum. Average. 

--
32 Gray .............. 23.61 5.47 116 146 128 
34 Gray ...... ........ 27.53 6.50 120 149 133 
41 Gray-blue .......... 27.97 5.37 89 138 119 

DURNING TESTS. 

Laboratory number. 32 34 41 

Cone 010--1142• F: 
Per cent fire shrinkage .... 0.00 0.33 3.00 

Color ................. Buff salmon. Buff salmon. 

Cone 05--1922° F: 
Per cent fire shrinkage .... 0.00 0.66 --

Color ........... ..... . Whitish salmon. Salmon, steel Salmon, swelled, 
hard. steel hard. 

Cone 1- 2102° F: 
Per cent fire shrinkage. ... -- -- --

Color ................. Speckled yellow- Partially viscous. Viscous. 
brown. partly 

swelled. 



90 GEOLOGY OF JACKSON COUNTY. 

The chemical analyses indicate the variable composition of 
this shale. Number 32 is high in lime, as is to be expected 
where there are thin layers of limestone present. Number 34, 
on the other hand, is high in iron, and 41 is· low in lime. The 
chemical composition has had a decided effect on the color of 
the burned ware. Because of the interacting effect of the iron 
and lime, number 32 burned almost white and 34 light salmon; 
and No. 41 burned to a good salmon at a low, and to a deep red at 
a higher temperature. This series shows very well the interpre­
tation that can be made from a chemical analysis- how clays 
which are similar in physical appearance ·may turn out very clif­
f erently under the burning tests. The clay is quite plastic, and 
the air shrinkage averages a little less than 6 per cent. The 
bricks become well hardened at 1900 to 2000 degrees F., and 
melt at about 2100 degrees F. The fire shrinkage is small. The 
clay is suitable to the manufacture of common brick and, in 
some cases, might possibly be used for vitrified ware, though 
this is not recommended because both the temperature of melt­
ing and of vitrification arc low and close together. 

Along the North Bluff, the Lyle Rock Company and the 
Flanagan Bros. are manufacturing brick from the upper portion 
of this shale. The section at the Flanagan yard has been given 
in the general description of the Cherryvale and the section at 
the Lyle plant is shown below: 

SECTION AT TRE LYLE PLANT. 

Stratum. Thickness. 

Feet. 
Soll.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Chanute: 
Limestone (Raytown) ........ •. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Shale, yellow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Limestone (Cement City). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Shale, black to blue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Shale, yellow, ochcrous... . . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . 3 

Drum: 
Limestone (Oolitic and Bull ledge) .... ..... ....... ... . .. ..... ... .. : . . . 15 

Cherryvale: 
Shale, blue (used at the plant). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 

Mr. J. G. Ruppell, manager at the Lyle plant, stated that 
t4e three updraft, open-top, gas kilns have a capacity of 240,000 
brick. The shale is ground and pressed dry, the one press 
having a capacity of 24,000. Not infrequently, surface clay is 
mixed with the shale. The ware is common and front brick, 
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unvitrified, of a light red to salmon color when burned from 
1800 to 2000 degrees F. At the Flanagan plant, there are four 
updraft, open-top, gas kilns with a capacity of 200,000, and one 
dry-press machine with a capacity of 24,000. 

CHANUTE SHALE. 

The Chanute shale member is divided into three shale part<; 
by the two persistent limestones, the Raytown ("Calico"), and 
Cement City ("Building ledge"). 

The various divisions of shale are of sufficient thickness to 
be used commercially, especially where quarrying of the inter­
vening limestones is carried on at the same time. 

The following arc the laboratory numbers, localities, chem­
ical analyses, physical and burning tests of samples of the Cha­
nute shale: 

Lab. No. 

8 

14 

26 
27 
37 

Rock Island Railroad cut, ~ mile northwest of Leos Summit station; partially 
weathered shale below Cement City limestone. 

Independence Brick and Shale Company yard, east of Independence; fresh 
sample from pit. 

Doarn yard, West Dlufl'; fresh quarry face; sbale between Raytown and Iola. 
Samo locality; weathered exposure. 
Lylo yard, Second and FJlghland; yellow, weathered shale, between Cement City 

and Raytown limestones. 
39 Samo locality; fresh sample of bluish shale; between Drum and Cement City 

limestones. 

CHEMICAL ANALYSES. 

Laboratory number. 

Silica ............ .. . . .... . . .... .. ..... . 
Alumjna ......... . ................ . ... . 
Iron Oxide ........ .. . .... ....... . ..... . 
Lime .......................... . ...... . 
:Magnesia ....................... .. ..... . 
Potash .... . ....................... . ... . 
Soda .................................. . 
:M:olsturo ................. . ............ . 
Loss on ignition ..... . . .. .... . . ....... . . . 

Totals ..... .. . 

8 

52.93 
22.71 
5.92 
1.52 
3.37 
2.95 
1.89 
0.55 
7.62 

99.46 

26 

52.21 
22.67 
7.26 
1.63 
2.30 
2.89 
1.12 
2.68 
7.35 

100.11 

27 37 39 

54.13 50.58 59.93 
22.88 16.52 19.04 
7.00 4.98 3.59 
1.29 8.58 1.50 
2.64 2.35 3.37 
2.53 2.84 3.02 
0.68 1.25 2.07 
1.15 2.64 1.70 
7.22 10.54 5.49 

99.52 100.28 99.71 

I 
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PIIYSICAL TESTS. 

-
Tensile strength-raw clay. 

Per cent Average Pounds per square inch. 
Lab. Color, raw clay. water per cent -No. for air 

molding. shrinkage. Minimum. lYiaximum. Average. 

--
8 Grayish-blue ....... 29.61 5.77 84 102 94 

14 Grayish-blue ....... 27.53 4.81 99 132 113 
26 Yellowish-blue ...... 28.72 6.29 109 157 140 
27 Grayish-blue ....... 28.27 4.91 114 135 127 
37 Yellow ............ 30.80 7.44 129 186 156 
39 Grayish-blue ....... 27.83 6.18 112 170 134 

BUR.NING TESTS. 

Laboratory number. 8 14 26 27 37 39 

Cone 010-1742° F. 
Per cent fire shrinkage. 0 66 0 33 0 66 0 33 0.33 0 66 

Color ............. Buff salmon. Light salmon. Salmon. Bull'. Salmon. Bui! salmon. 
Cone 05-1922° F. 

Per cent fire shrinkage .. - 4.00 7.33 - 2.66 -
Color ............ . Steel hard, Dark salmon, Red, steel Salmon, Red, steel Gray red, 

swelled. steel hard. hard. steel bard, hard. steel hard, 
partially partially 
swelled. swelled. 

Cone 02-2030° F. 
Per cent lire shrinkage .. -- - - - - -

Color ............. Partially Brown red, Brown, Partially 
swelled. swelled. partially viscous. 

viscous. 
Cone 1-2102° F. 

Per cent fire shrinkage . . - - - - - -
Color .......•..... Swelled, Viscous. Brown red, Viscous. Viseoua. · Viscous. 

partiall)' partially 
viscous. viscous, . 

The calcareous nature of some of the layers between the 
Calico and the Buildipg ledge is shown very well in the analysis 
of No. 37. The unweathered shale is grayish to blue,· though 

· some of it, as numbers 26 and 37 especially where weathered, is 
yellow. The shale varies from plastic to very plastic and the 
air shrinkage ranges from below 5 to above 7 per cent. V,lith 
the exception of number 8, which broke at an average of 94 
pounds, the strength is exceptionally good, being on an average 
nearly 140 pounds. The clay burns to shades of salmon. The 
bricks become fairly hard at 1900 degrees F., vitrified at about 
1950, and viscous at 2100 degrees . 

. Selection of these shales will enable a manufacturer to pro­
duce good common brick. In the neighborhood of Kansas City, 
the Chanute is easily accessible, especially since its two limestone 
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ledges may be quarried at the same time for the better grades 
. of rubble. The Flanagan and Lyle plants c0mbine quarrying 
with brick manufacturing. 

The Independence Shale and Brick Company has a small 
plant east of Independence. The shale, when ground ih a dry 
pan, molded 9n a stiff-mud machine, dried by exhaust heat, and 
burned in a circular, down-draft kiln with coal fuel, produces a 
mottled, yellowish to brown, common brick that is used lo­
cally. The bed is about 10 feet thick and is overlain by several 
feet of surface clay, the shale and the clay bein'g mixed in the 
dry pan. The capacity of one kiln is 95,000. 

James Doarn operates a yard on the top of the bluff at 
Twenty-third street, the producf of which is sold to the Hy­
draulic Pressed Brick Company. The clay is pressed dry on a 
four-brick, 20,000-capacity machine, burned with gas in three 
updraft, open-top kilns, each with a capacity of 175,000. The 
brick is burned to 1600 degrees F., and has a salmon to a light­
red color. The surface clay is often mixed with the blue shale 
quarried at this plant. The general nature of the exposure is as 
follows: 

SECTION AT JAMES DOARN'S BRICK YARD. 

Stratum. Thickness. 

Feet. 
Soil. .......... . ..... . ....... , ..................................... . 2 
Loess...................... .. ............. . ........................ 5 

Iola: 
Limestone remnant.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 

Chanute: 
Shale, blue; used at plant. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21 
Lim~stone (Raytown). . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . 6 

Exposures of the (:hanute shale occur in the quarry of the 
Lyle Rock Company at Second and Highland, but it is not used 
in the plant. At Forty-seventh and Main streets, however, the 
company is using the shale. Three updraft gas kilns and one 
dry-press machine make up the equipment. T he section in this 
quarry is shown below: 

SECTION lN CLAY PIT OF LYLE ROCK COMPANY, AT FORTY-SEVENTH 
AND MAIN STREETS. 

Stratu,m. Thickness. 

Iola: Ft. in. 
Limestone (Crusher ledge). . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6+ -
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SECTION IN CLAY PIT OF LYLE ROCK COMPANY. AT FORTY-SEVENTII 
AND MAIN STREETS-Continued. 

Stratum. Thickness. 

Ft. in. 
ChanuLe: 

Shale, yellow. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 -
Limestone (Raytown).... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . 5 10 
Shale ...... ...... .. ........................................... ·.. ... 8 
Limestone, blue, ha.rd. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 -
Shale, mostly blue near Lop but reddish. green, and yellowish toward the 

bottom; contains calcareous concrot,ions; used at plant............ . . 22 
Limestone (Cement City) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 

The clay used is highly calcareous, containing nodular cal­
careous concretions, especially near the bottom. These concre­
tio,ns, which can be screened out, produce in the burned brick 
a number of white specks and may cause spalling and cracking. 

LOESS. 

The loess contains a large amount of fine sand and has a 
characteristic yellow or brownish color. It is usually more 
sandy near the streams and in the valleys where it has been. re­
washed, but becomes more impure as it passes into the residual 
soil. 

Below are given the laboratory numbers, localities, chem­
ical analyses, physical and burning tests of two samples: 

Lab. No. Locality. 

25 Doarn yard, West Bluff and Twenty-third street; near top. 
42 Second and Lydia streets; lowor part of bluff. 

Q:ErEMICAL .ANALYSES. 

Laboratory number. 25 42 

Silica ................. • ................... .. .. , . ..... . 70.11 73.38 
Alumina ............................. .. ...... .... .. . . 14.25 11.61 
Iron Oxide ... . ................. .. ................... . 4.02 3.47 
Lime ................................. . ... . .. •..... .. 1.53 0.61 
Magnesia ................... . .. ..................... . 1.32 1.34 
Potash ......................... ...... .............. . 2.03 2.98 
Soda .......... ............ .... .. . .............. , ... . 1.09 1.05 
Ivlolsture .... ....... ......... .. ..................... . 2.48 1.61 
Loss on ignition ......... .... .. .. ........ . ....... .... . . 3.50 3.92 

Totals ............... . . ...... ···················· 100.33 99.97 

r 
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PHYSICAL TESTS. 

Tensile strength-raw clay. 
Per cent Average Pounds per square inch. 

Lab. Color, raw clay. water per cent 
No. for air 

molding. shrinkage. :Minimum. Maximum. Average. 

- -
25 Light brown ....... 21.58 G.12 151 
42 Light brown ....... 24.35 6.41 153 

BURNING TESTS. 

Laboratory number. 25 

Cone 101-1742° F: 
0.00 

Salmon. 
Per cent fire shrinkage ............ ~ ....... . 

Color .......................... .. ... . 

Cone 05- 1922° F: 
Per cent fu·c s!J.rinkage .................. • .. 0.33 

Color ............................. . . . Deep salmon. 

Cone 02-2030° F: 
Per cent fli·e shrinkage. . . . . . . . . . . . . . . . . . . . . 4. 00 
Color.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Brown red, steel 

hard. 

Cone 1-2102° F: 
Per cent fire shrinkage. . . . . . . . . . . . . . . . . . . . . 6. 00 

Color.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . Brown red. 

Cono 5--2246° F: 
Per cent fire shrinkage . ....... .. .. ........ . 

Color................................ Viscous. 

194 173 
186 171 

42 

0.00 
Salmon. 

0 .66 
Red. 

1.6G 
Brown red. steel 

hard. 

3.33 
Brown red. 

3.33 
Brown. partially 

, ,iscous. 

Loess unburned is yellowish to brown in color; when burned 
at a low temperature is silver and at vitrification is red-brown. 
The plasticity is lean, the clay requiring an average of about 
23 per cent of water to mix it. Its strength exceeds 170 pounds 
per square inch, and the average air shrinkage is a little more 
than 6 per cent. It burns hard at 2000 degrees F., is vitrified 
at about 2150 degrees, and melts at 2300 degrees. The thick­
ness, extent, and accessibility of the loess and the good color of 
the burned ware indicate that it could be more widely used for 
brick manufacture than it is at present. 

The Hydraulic Pressed Brick Company's plant at Seven­
teenth and Askew streets presses the loess dry on a five-brick 
machine having a capacity of 25,000, and burns it in· a down­
draft kiln to a good salmon-colored brick. 
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QUARRYING INDUSTRY. 

The total value of the quarry products in 1915 was $380,305, . 
the output being chiefly rubble and crushed rock. Most of the 
ledges of limestone described under the chapter on Geology are 
suitable for these purposes, but are not available for cut stone 
or fancy building due to the irregular bedding and poor working 
qualities of the ledges. The yellowish to brown color of some 
ledges, due to oxidation, makes the stone adaptable to the rustic 
type of building, w-hich probably accounts for the dominant 
character of this construction in many parts of Kansas City. 

Many quarries have been opened throughout the city and 
county. The g_eneral chemical character of the various ledges 
is given in table of chemical analyses on page 150. 

HERTHA LIMESTONE. 

There are comparatively few quarries in the Hertha, al:. 
though small openings have been made in the eastern part of 
the county where it outcrops without much overburden. One 
of the chief openings in this ledge was the Crebo quarry, one 
mile south of Leeds on the Missouri Pacific railroad. At this 
point the Hertha attains a thickness of 13 feet, probably the 
maximum in the county. 

The member is in one-foot beds and, due to the presence of 
vertical joints, large blocks are easily quarried. The stone has 
a granular texture and is gray in color on fresh fracture, but on 
exposure soon assumes a reddish tinge. This tint gives rise to 
the name "Ferruginous." Dimension stone could easily be 
quarried where the Hertha lies close to the surface, and it would 
serve as a fairly good material for local purposes. Its change 
of color and limited distributiqn militate against its use other 
than as a local stone. Many of the older road and railroad 
bridges in the eastern part of the country, as well as steps a•nd 
foundations of many of the farm houses, have been constructed 
of this stone. 

BETHANY FALLS LIMESTONE. 

The Bethany Falls is one of the most important limestone 
horizons in the county. Normally, this ledge has a thickness of 
from 20 to 24 feet, but erosion along much of the outcropping 
portion has removed the upper beds. 
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The upper portion is grayisli to white, mottled, nodular in 
structure, and quite thinly bedded.. Where exposed it crumbles 
easily to form a loose mass. The lower portion is more even­
grained and firm, but upon exposure it also splits into thin beds. 

Some of the quarries in the Bethany Falls have furnished 
rough building stone and rubble, but most of them have pro­
vided crushed rock. 

Specimens of the Bethany Falls limestone from the Knapp 
quarry at Sheffield, tested in the laboratory of the Missouri 
Bureau of Geology and Mines,1 showed the following results: 

Specific gravity . ......................... . 
Porosity ................................ . 
Absorption .............. . ....... . ... .... . 
Weight per cubic foot .... .. ...... . ........ . 
Tensile strength ................. .. ....... . 
Crushing strength .. .. .................... . 

Transverse strength ........... .... ....... . 
Crushing strength of samples subjected to 

freezing test ...... .... .. . .... . .. ..... . 

2.672 
3.150% 
1.189 % 

163 . 6 pounds. 
713 . 25 pounds per square inch. 

13,140.6 pounds per square inch on bed; 
12,710.0 pounds per square Inch on edge. 
1,644 .5 pounds per square inch. 

14,250.7 pounds per square inch. 

In building rock roads throughout the county, the con­
tractors make a practice of opening a convenient rock ledge, 
setting up a portable crusher and crushing enough material to 
serve for a small section of the road. When that section is com­
pleted, the outfit is moved to another place. The Bethany Falls 
limestone, because of its many outcrops in an escarpment, has 
been much utilized in this way, as many abandoned openings 
testify. 

A number of the larger crushing plants in the city and in 
the county, among which may be mentioned the Dolese plant 
at Greenwood, the crusher on Mill creek, the crusher on the 
Chicago & Alton railroad near Selsa, and the McTernin-Halpin 
plant on Swope Parkway, are using rock from this ledge for con­
crete and railroad ballast. A smaller part of the output of some 
of the other quarries in the city, as the Lyon opening on Swope 
Parkway, is used for rubble. The accessibility and the thickness 
of this limestone combine to make it quite suitable for quarry­
ing. 

WINTERSET LIMESTONE. 

While the Winterset has sufficient thickness for 'Commercial 
use, it is in general poorly adapted for rubble and does not pro-

•Buckley, E. R., and Buehler, R. A., Quarrying industry of Missouri: Missouri Bureau 
or Geology and Mines, vol. 2, 2nd series, p. 241, 1904. 

G-7 
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duce crushed stone of as good quality as do other ledges. The 
upper part is quite cherty, aud usually the beds are argillaceous. 

It is occasionally quarried in conjunction with the under­
lying limestone, but few quarries, except those utilized for road 
purposes, have been open~d in this member alone. 

DRUM LIMESTONE. 

The upper and the lower parts of the Drum are quarried 
extensively, each producing stone quite different in character 
from the other. 

The Bull ledge, which derives its name from the fact that 
it is . difficult to :work, is gray, compact, and fine-grained, and 
contains some geodes and irregular veins of calcite. It splits 
into layers one foot thick, and where exposed, weathers to a 
y~llow color along the seams. 

The Oolitic ledge is grayish, coarsely granular; fossiliferous, 
porous, and sometimes shows geodes and irregular veins of cal­
cite. Where exposed it becomes darker in tint and, in many 
cases, shows brown blotches of iron oxide. It often shows 
cross-bedding near the top and splits· readily along stratification 
planes. It is, perhaps, the best grade of building stone quarried 
in Kansas City, and is used for rubble, sills, caps, and coursing. 
Three quarries along the North Bluff, the Lyle Rock Company 
at Second and Highland, Flanagan Brothers at First and Mich­
igan, and the Johnson quarry at North Bluff, east of Elmwood, 
are operating in this member. 

Laboratory tests1 of oolitic stone from the Lyle Rock Com­
pany's quarry at Second and Highland showed the following 
results: 

Spcdflc gravity .......................... . 
Porosity ............. .. ................. . 
Absorption ............. .. ...... ... ....... . 
Weight per cubic foot . .. .............. . ... . 
Tensile strength ........... .... : .......... . 
Cmshing strength ................. .. .. . .. . 

Crushing strength of samples subjected to 
freezing test ......................... . 

2.681 
9 . 148% 
3 .756 % 

151. 3 pounds. 
941 . 0 pounds per square inch. 

13,124.0 pounds per square inch on bed; 
10,449. O pounds per square iuch 011 edge. 

9,644. 7 pouuds per square inch. 

CEMENT CITY AND RAYTOWN LIMESTONES. 

The Cement City, known locally as the Building ledge, and 
the Raytown, called the Calico, are important quarry ledges, 
especially in Kansas City. 

1Buckley, E . R., and Buehler. H. A., Quarrying industry of Missouri: Missouri Bureau 
of Ceology and Mines, vol. 2, p. 237, 1904. 
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· The building ledge is about 9 feet thick, though in places it 
attains a thickness of 13 feet. About 7 feet of the upper portion 
is grayish, fairly crystalline, somewhat fossiliferous limestone 
which splits into thin layers, while the lower portion is more 
bluish in color and is argillaceous. It commonly contains nodu­
lar masses and veins of calcite, splits into wavy bedding planes 
where exposed, and becomes discolored in blotches or along the 
stratification planes. The major joints, which often contain 
clay, aid in the quarrying of the stone. 

The Building ledge is the most extensively quarried stone 
in the city, furnishing building stone and rubble for the rustic 
masonry so common in the bu·ngalo·w type of house construc­
tion. The lower portion has been used for curbing, but it is 
poorly adapted to this purpose, for, when set on edge, it readily 
splits and flakes along the bed. 

The Raytown is persistently about 6 feet thick and quite 
irregular in appearance. It derives its local name, Calico, from 
the intricate veined efTects produced by differences in color and 
texture of various parts of the stone. Interwebbed fissures of 
calcite, large fossils, irregular masses, with their diversity of 
gray, whitish, and reddish tinges, give the stone a curious ap­
pearance. Because of these irregularities the weathered stone 
has a rough surface. It is somewhat more difficult to work than 
the Building ledge and consequently has not been so exten­
sively quarried. However, it has been used for rubble and 
crushed rock. 

IOLA LIMESTONE. 

The Iola limestone is the surface formation over .a large 
part of the western half and the south central portion of the 
county. It is by far the thickest ledge of limestone, ranging 
from a mere remnant where it has been eroded, to a maximum 
of 43 feet along the bluffs in the northern part of the city and on 
the high divide between the two Blues. 

It has a rough appearance and varies in color from a gray 
to a blotchy yellow. In many places it is irregularly veined 
and nodular because of calcite concretions. In the south­
western part of the county about New Santa Fe and Martin 
City, it bears yellow chert in the upper layers. The _lower part 
contains argillaceous, thinly-bedded layers which crumble read­
ily. Where weathered, the upper portion has somewhat the 
appearance of the Building ledge, with which it is often con­
fused. 
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It has been used to some extent, especially in the quarries 
at Independence, for rubble and foundation stone, but its chief 
use has been crushed rock. This has given rise to the local name 
of "Crusher" ledge. 

LIME. 

The various ledges of limestone as already described are in 
general too irnpµrc to burn to a while lime. The strata usually 
carry clay along the bedding planes and weather yellow, show­
ing the presence of iron, a small percentage of which will make 
the lime unfit for finishing purposes. Most of the stone, how­
ever, would produce lime suitable for agricultural purposes. 
The comparative purity of the different beds is shown by the 
chemical analyses, from which it may de deduced that the 
Bethany Falls ledge would produce the best lime. 

In the early days small kilns were erected in Kansas Cily 
and a local supply of lime manufactured. However, no rock 
is utilized for this purpose at the present time. 

PORTLAND CEMENT .. 

Although a number of the members of the Kansas City for­
mation arc suitable for use in the manufacture of portland 
cement, the Bethany Falls and Iola limestones, with the under­
lying shales, are the best sources of cement materials. The 
Iola lies above the Chanute and the Bethany Falls above the 
Pleasanton. In the eastern part of the counly the Bethany 
Falls and the Pleasanton are commonly exposed, while in the 
western part the Iola and the Chanute arc usually the top for­
mations. 

The chemical composition, however, is only one factor to 
be considered. Of equal importance is the matter of (1) amount 
of raw materials available, (2) the amount of stripping, (3) 
Lransporlalion facilities and market. 

KANSAS CITY PORTLAND CEMENT WORKS. 

The Kansas City Portland Cement Works of the Union 
Sand and Material Company is located at Cement City, on the 
Santa Fe railroad north of Independence. The plant, as shown 
in Plate XXI, is situated at the base of the river bluff in which 
all the strata from the Pleasanton up to the Iola are exposed. 

The raw materials are now obtained. chiefly from drifts 
driven in the Bethany Falls limestone to the lower half of the 
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Fig. 1. Quarry, Kansas City Portl,tnd Cement Works. Kansas City. 

100 Fig. 2. Cement plant, Kansas Ciw Portland Cement ,Vorks, Cement City. 
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Winterset. Formerly the various ledges were quarried from the 
face of ihe blufT, which has a height of from 55 to 100 feel. The 
variable composition of the different strata made it extremely 
difficult to keep a proper mix to the raw materials and drifting 
on a single level gives much more uniform results. 

The drifts are 35 feet high, 50 feet wide, and run parallel, 
separated by 30-foot pillars. Before iL is mixed, the rock is 
placed in what are known as "low rock" and "high rock" bins. 
The upper 14 feet of the face, consisting of Galesburg shale, and 
the lower part of the Winterset are quite argillaceous, and are 
placed in the low-rock storage while the Bethany Falls, which 
is comparatively pure, is placed in the high-rock bins. 

The following section and analysis furnished by Mr. P. F. 
Belf our indicates the composition of the materials up to and in­
cluding part of the Drum limestone: 

SECTION AT TIIE UNION SAND AXD MATERIAL CO'..\fPANY'S QUARRY. 

Analysis 
Stratum. number. Thickness. 

Soil (clay) .......................•....................... 
Drum (lower portion): 

Limestone ......... . .....•............ .. .......... ...... . 
Cherryvale: 

Shale ..........................................••........ 
Limestone ......................•......•.......•.......• . 
Shale .............................. · - - - · · · · · · · · · · · · · · · · · · 
Limestone ......... . •....... ..... •. ....... ..... ........ .. 
Shale ..................... .... ...... - .... · · · · · · · · · • · · · · · · 

Winterset: . 
Limestone, argillaceous .... .. ............. •.... .... •. ..... . 
Shale ..... .... ...........••......•..............•.•...... 
Limestone ........ . .............................. . .. . ... . 
LJmcst-0ne ............... • ........ •.. .... .. ..... ......... 
Limestone ......... .... .......... ..• ................ ..... 
Limestone .................••...... •. ............ : ...... . 
Shale, gray ..... •...... ............... ............ ... • .. .. 
Limestone .............................................. . 
Shale, slaty ......... . ............ .......... . ......... ... . 
Limestone, grading into shale ....................... ...... . 

Galesburg: 
Shalo, black ............................................. . 
Shale, gray, crumbly ..................................... . 

Bethany Falls: 
Limestone, shaly, conglomeratic ........................... . 
LlmesLOne ... ....... .... ..........................•...... 

1 

2 

3 
4 
5 
6 
7 

8 
9 

10 
11 
12 
13 
14 
15 
1G 
17 

18 
19 

20 
21 

Number. Vol. J\f. Si0, Fe,O, Al,0, CaO '..\fgO CaCO, 

Ft. in. 

6 

17 
1 
2 
1 
7 

12 
1 
1 
2 
2 
3 

5 

1 

2 
2 

2 
21 

6 

6 

3 
6 

6 

3 

2 

MgCO, Total. 

---------------------

1 ........... 11.70 54.20 5.47 17 .33 7 .16 1.85 ....... ... .. .. 97.71 
2 ........... 41.15 4.52 3.86 49.00 1.33 ....... ... .. .. 99.86 
3 ........... 9.45 54.94 G.38 I 21.82 3.11 2.46 ...... . ... .... 98.16 
4 ........... 37.96 8.14 1.44 4.00 45.50 1.50 ... .... ....... 98.63 
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Number. lvoLM. 

5 .. . .. . . ' . . . 20.02 
6 .. . . . . . . . . . 38. 04 
7 . . . .. .. . . .. t:l ,41 
8 .. •. . . . . . .. 27 .14 
9 . . .. . . . .. . . 7 .00 

10 ... .. .. .. .. 40 .18 
lJ .... .. ... 40 . 10 
12 . .. . . . . . . . . :l6 . 50 
13 .. .... . .. . 41.80 
14 . .. . . . . ... . 10 . 12 
15 ..... . . 37.66 

*16 .. ... . . . ... 12 .44 
17 . . .. . .. .. . 28.26 
18 . .. .. .. ... . 14.90 
19 . . ... .. .. . . 8.64 
20 ..... .. . . .. 31 . 60 
21 .. ..... .. .. 41. 74 

*S0,=3.48 %. 
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SIO, Fc,O, AltO, CaO MgO Ca.CO, 
--- - --- - --- -

30.60 4.51 12.35 19.15 3 .18 . ..... . 
9 .a6 1.72 4 .88 42.19 3 .54 . ...... 

51-90 4.99 14 .41 9.63 2.57 . .... . . 
31.46 2.49 6.81 29 . 96 1.75 . . ..... 
6a .10 5 .76 16.46 0.97 2.61 . .... . . 
8.46 2 . 18 2.58 35.26 11.39 62 . 69 
7 . 00 1.58 49.68 2.12 88.71 

12 .38 1.36 I 5 .35 36 .98 6.20 66.03 
2.70 1.66 53.02 1.68 94.68 

55.88 4.89 18.15 4.06 3.67 7.25 
9.76 2.76 2.98 44.04 2.92 78.64 

51.02 4 .23 16.89 7 .64 2.37 13.64 
25.12 3.50 8.00 28.68 3.40 51 . 21 
51.08 4 . 57 17.73 3.96 2.86 7.07 
62.86 a.61 18.13 2.44 1.92 4.00 
19 . 72 2.97 6.93 38.12 1.30 68 .07 
3 30 2.00 53.36 0.73 95.29 

MgCO, 

- -
... .. .. 
. .... .. 
. . . .. .. 
. ' .. . .. 
. . . .. . . 
23.92 

4.45 
13 . 02 
3.52 
7.70 
6.13 
4. 7 
7 .14 
6.00 
4 .03 
2.73 
1.50 

Tota I. 

97. 
99 
96" 

44 
64 
94 
51 
90 
05 
48 
80 
48 
77 · 
12 
07 
98 
10 
60 
64 
13 

99. 
95 .. 

100. 
100. 
98. 

100 . 
96 . 

100. 
98 . 
96 . 
95. 
97. 

100 . 
100 . 

The raw malerial is handl~d, burned, and the clinker 
ground by the usual methods employed in a plant using rotary 
kilns. 

SAND AND GRAVEL. 

Sand and gravel are found chiefly along the Missouri and 
its main tributaries. A large part of the output is obtained 
from the Missouri, as the aHuvial deposits along this stream arc 
most suitable for commercial purposes. The deposits along 
most of the tributaries are more variable in composi'tion, some 
being composed largely of clay. 

In the old valley between Lake City and Levasy there are 
a number of east-west ridges composed of alluvium which con­
tain considerable sand. At Lake City there are half a dozen 
elongated knolls which apparently consist of fine quartz sand 
and some clay. Not much can be told of the composition of 
the knolls, but in one or two pits where the sand has been used 
locally, it appears to be irregularly stratified. 

Along several of the small streams tributary to the Mis­
souri at the northeastern end of the county, there are little 
patches of glacial gravels and sand outcropping under the loess. 
These, however, are not of sufficient areal extent to prove of 
economic importance. 
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MISSOURI RIVER SAND. 

The sand dredged from Missouri River is a fair quality of 
building sand. The coarser particles consist largely of flint, 
derived along the tributaries from the cherty limestones of the 
adjacent region. There is a small admixture of quartzite and 
igneous pebbles contributed from the drift. The finer portions 
consist chiefly of quartz sand, with considerable amounts of 
flint and foreign lignitic material. Bar-run samples show high 
silt content, but this is largely washed out in those sands se­
cured by pumping. 

The most objectionable feature of these sands is the con­
siderable content of lignite. This lignite, while not particularly 
harmful in foundation and heavy concrete work, is injurious in 
surface work, since the expansion and contraction of the coal 
causes the "popping" of sidewalks and plastered walls. 

The Stewart-Peck Sand Company of Kansas City is the 
only firm in Jackson county now engaged in dredging Missouri 
River sand. It secures the sand with a 10-inch centrifugal 
pump, tows it on barges to the plant and unloads it with a clam­
shell, either directly to the car, or onto stock piles. The sand 
is passed over ~-inch screen at the barge, but undergoes no 
other washing or screening. The capacity of the plant is about 
50 cars a day. 

By carefully selecting the bars from which sand i'3 
pumped, it is possible to put out coarse and fine grades. The 
description given below is of two samples pumped at Kansas 
City. The first is a coarse sand used for building purposes, the 
second a finer grade used for core sand. 

Coarse sand.-This is the coarsest grade of sand secured at 
Kansas City from the Missouri River. The sample has been 
passed over ~-inch screen at the barge. As put on the market, 
2.00 per cent of this sand is retained on the 10-mesh sieve, and 
over 90 per cent on the 60-mesh. The effective size is .32 mm., 
and the coefficient of uniformity is 1.90. The gravity is 2.63, 
and the sand has 38.5 per cent voids. It weighs 101.9 pounds 
per cubic foot, and shows 0.75 per cent silt. 

Fine sand.- Of this sample, only one per cent is retained 
on the 10-mesh, and only 63 per cent on the 60-mesh. The 
uniformity coefficient is 2.00, the effective size .15 Inm., and the 
specific gravity 2.64. The· sand has 40 per c~nt voids, and 
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weighs 98.2 pounds per cubic foot. Washing shows .4 per cent 
silt. 

The coarse sand is used for practically all construction 
work except surfacing sidewalks and plastering, for which the 
lignite unfits it. The finer grades are used for paving sand, 
core sand, engine sand and bedding sand. 

The above named company and other companies secure 
much Kaw River sand which, being cleaner and coarser, brings 
a higher price on the Kansas City market. · 

COAL. 

Although some coal has been mined in Jackson county, it 
cannot at present be listed among the coal-producing counties. 
The entire area is underlain by beds commonly not over two 
feet thick, but the proximity of a good market causes even beds 
of this thickness to be worthy of consideration. The Lexing­
ton, Mulky, and Bevier beds are the thickest and probably of 
greatest value. 

DISTRIBUTION AND STRATIGRAPHIC RELATIONS. 

Lexington coal.- This bed does not appear to be either as 
persistent or as regular as it does in Lafayette county on the 
east. In several drillings the horizon has been found barren, 
though in others the bed is 9 to 31 inches t hick. Where the 
thickness is over 18 inches, a clay parting is usually present, as 
in the Lexington and Richmond districts. The coal is overlain 
by black, slaty shale, and over this is a fairly thick limestone 
cap-rock. Below the coal there is underclay which rests on a 
limestone bottom rock. These features serve to identify the 
bed wherever it occurs. 

As the Lexington horizon lies at an average depth of 210 
feet below the base of the Hertha limestone, its depth in mosl of 
the county may consequently be estimated by using t he sections 
given in the preceding pages, in conjunction with t he geologic 
map. In the larger valleys the Lexington horizon lies 100 to 
250 feet below the surface; in the northeastern part of the 
county, particularly near the Missouri and along the Sniabar, 
the horizon is within 50 feet or less of the surface; .and as men- · 
tioned under "Cherokee shale" in chapter II, it outcrops and has 
been mined in sec. 20, T. 49 N., R. 29 'vV. T he bed is very thin 
and)he:mine. (drifts) appears to have been abandoned many 
years ago. 
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Strata between the Lexington and Mulky beds.- Below the 
Lexington bottom rock there is a bed of shale and sandstone 
about 20 feet thick resting on a layer of limestone which varies 
from a few inches to 3 Yz feet thick ("Rhomboidal" limestone of 
north-central Missouri). Below the "Rhomboidal" limestone 
there are usually black, slaty shale, and a thin coal bed, the 
Summit. This bed appears to be rather persistent and its thick­
ness ranges between 6 and 15 inches. The Summit coal, like 
the LexingLon, rests on underclay and a limestone bottom rock. 
About 4 to 15 feet of shale intervene between this and the cap­
rock of the Mulky coal. 

Mulky coal.- The Mulky, though commonly somewhat ir­
regular, appears to be persistent in at least the northern portion 
of Lhe county where it is reported 12 to 26 inches thick. It is 
overlain by black, slaty shale and this in turn by limestone. 
The limestone cap-rock, however, is irregular in thickness and 
is locally absent, as is shown in the log of one of the Salisbury 
borings (see following pages). 

Strata between the JV!ulky and Bevier beds.-An irregular suc­
cession of shale and sandstone having a thickness of 70 to 90 
feet. separates the Mulky from the next lower bed. It is pos­
sible that one or more thin coal beds may be found in this inter­
val, though none are known at present. 

Bevier coal.- As a rule, drillings sho,v the Bevier coal to be 
about 20 inches in thickness. It has a black shale roof and, like 
the two seams previously discussed, rests on clay and a lime­
stone bottom rock. The Bevier coal was formerly mined at 
Randolph, Clay county, just north of Kansas City. 

Lower beds.- Some of the deeper borings in Jackson county 
have pa.ssed through lower beds which, as a rule, are not thick 
or persistent. Logs of oil and gas borings show coal as much 
as 4 or 5 feet thick, but it should be remembered that the drillers 
of these wells, not being primarily interested in coal, frequently 
report the black, slaty roof shale as coal. However, as so little 
detailed information is available as to deeper coal beds of the 
county, thick beds in the lower part of the Cherokee shale may 
here and there be expected. 

DEVELOPMENT. 

Only one mine of commercial importance has ever been 
operated in the county. This was a shaft sunk on Parish 
branch north of Forty-third street (SE. Cor. SE. ~ SW. ~ sec. 
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23, T. 49 N., R. 33 'vV.) and about one-half mile below the 
mouth of Brush creek, from which it derives the name "Brush 
Creek Mine." It was sunk in 1891 for the Kansas City Clay 
and Coal Company. In the course of prospecting, a drill hole 
was put down to a depth of about 600 feet. The following sec­
tum furnished by the manager of the company is believed to 
include a partial record of this drilling and possibly of the shaf L, 
together with the higher beds in the vicinity of the company's 
land: 

SEO'fION NEAR BRlJSR CREEK MINE.•. 

Pleistocene and Recent: 
Loess .... .. ............. . . . ........ ·. · · · · · · · · · · · · · · · · · · · · 

Pennsylvanian: 
Kansas City format ion: 

Dark clay sha.le ............ ... ..... . . . .... ... . ....... . 
Black filnt (Winterset) .... .. ........ .. .. . ... . ........ . 
Hard blue limestone. . . . . . . . .............. . ......... . 
Dlack shale and slate. . . . . . . . . . . . . . . . . . . . . ... ... . . 
Spotted limestone (Bethany Falls) . . ... .. ..... .. . . .... • . 
Black slate ... . ................. ...... ..... . ........ . . 
Hard limestone ("Chocolate") (Hertha) .... . .. .. .. . . ... . 

Pleasanton formation: 
Black slate ...... · ............ . .. . ... .. ........ · · · · · · · · 
COAL, 1 to 6 inched (Ovid) .......... •• ...... .. ... . 
1'1re clay, pyrytiferous . . ...... .. . .... .•. . . ... .. .. . ... • . 
Sandstone ........... .. ............. . ............... . 
Sb.aly sandstone· ............ .. ...... .. ...... ... ..... . . 
Blue clay shale . ... . ........ . ........ . . . .... . . . . .... • . 
Dark sulphury rock ......... .. .... ." . .... ...... ..... .. . 
Sandy shale ...... ... ... .. ...... ... ................ .. . 
Light blue shale .. . ... . . ..... . . . .... ... ............. . . 
Sulphury nodules and slato ...... .. .................... . 
COAL . ....... .. .................... ...... .......... . 
Underclay ............. .. .......... , . .. · . .... · · · · · · · · 
Sandstone with heavy oil in it, not a well-defined sandstone 
Dark sandy s hale .... . ..... . .. .. .. .. .. ...... ...... . 
.Mud rock .. .... ... . .......... . ...................... . 

H enrietta formation: 
Limestone ... .. ... .. .. . ...... .. ................ . .... . 
Dark shale ... ......... . .. .... . ..... .. ....... .. . 
Limestone....... . . .. ... . ....... . ....... . . . .... . 
Purple clay shale ..... . .. . .... . ....... . ...... . ....... . 
Limestone ..... ... ... , . .. . . .... .. . ... ... . . .... . .... . . 
COAL .. '. .. .. .. ...... .. .. .. .... .. . .... ...... . .. ... . 
Underclay, lire clay .................... . ............. . 
Limy shale wiU1 pyrite as nodules and flakes ....... .. .. . 
Soft dark clay shale. . . ................... . 
Ila rd flinty Hmcstono. . . . . . . . . . . . . . . . . .... ... ... . 
Laminated sandstone, smells of petroleum ... .. .. . ... ... . 
Dark clay shale ...... ·. . . . . . . . . . . . . . . . .. .. .. .. . ... . 
Dark gray limestone . . . . . . . . . . . . . . . . . ............ . 

Cherokee shale: 
Hard black slate ....................... . ........ . . ... . 
COAL (Lexington) .... .. , . ...... , ... . .. . .... . . . . 
Underclay. sandy .................................. . . . 

Thickness. Depth. 

Feet. 
15 

25 
1 

20 
3 

15 
3 

15 

2 

3 
4 

28 
2 

46 
20 
z 

4 
12 
23 
22 

5 
1 
2 
3 
9 

2 
4. 
3 
6 
3 

16 
!5 

3 

2 

Feet. 
15 

40 
41 
61 
64 
79 
82 
97 

99 

102 
106 

134 
]36 
182 
202 
204 

208 
220 
243 
265 

270 
27( 
273 
275 
285 

287 
291 
294 
300 
303 
319 
324 

327 

329 

'ln the notes from which this is taken, the thickness of the coal beds is omitted and 
no totals are gi von; tho totals given hero must tb.erefore be considered approximate. 
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SECTION NEAR BRUSH CREEK MINE-Continued. 

Thickness. Depth. 

·------'·-----1-----

Cherokee shalo-Continued. 
Sandy shale ............ , ....... .... ............. . ... . 
Limestone, .white ....... . . ... . . . •• ............. ...... . 
i\,{ud rock ................................... . . . 
J,ight drab shale ............... .. ........... ....•..... 
Dark brown limestone ("Rhomboidal") . .... . . .. . ...... . . 
}fare! black slate. . . . . . . . . ....... • ....... . ..... 
COAL (Summit).. .. . . . . . . . . . . . . . . . .... . ..... . 
Undorclay ............ .. ................ . ........... . 
Lime and sulphur nuggets in clay ...... . ............... . 
Light sandy shale ............................ . ....... . 
Mottlocl shale ........... . ................ . .. . ... . ... . 
Limest,one, llne-grained, gray ............ ... . 
Hard. slaty mud rock. . . . . . ...... ... .... •• ...... .. . . 
Dark shale ........... .'... . .... •• ...... •.. .... ..... 
COAL (Mulky-).... . . . . . . . . . . . . ..... ... . 
Unclerclay, ftreclay. . . . . ... .. ....... .. ..... •... 
PyriUforous clay ...... .... .. ••.. .... . ..... .. ... . 
Lime. pyriUferous. . . . . . . . . . . . . . . . . .. ......... . 
l\1ud rock .................................. . ....... • . 
Soft sandstone, light color ............................ . 
Hitrd sa.ndstone, light color ...... . 
Dlack slate ................ .. • ...... . ...............•. 
COAL (Bevier) ...................... . ... . .. • ......... 
Undcrclay ................. .... ..................... . 
Limeswne, gray .................... •. ...... . ....... . . 
Black slate ................. .. ...... •.. ..... . • ... 
COAL (Lower Ardmore) ... . . ..................... ... •. 
Underclay............... . . ... .. ..... ...... ... . . 
Hard sandy clay ............................. ....... . . 
Purple clay shale .. . ......................... . ...... •• 
Black slate ............ . ...... .... .. ........... . ..... . 
Sandstone ... . .. . ............ .• ...... . ...... ... .. .... 
Gray shale ....... . ............................ . 
Hlue clay, irony and spott-0d. . . . . . . ... • ....... . ....... 
Ila.rd shale, sandy ..... . ....................... •. ..... 
Black slate .........•.... . .................... • .. 
COAL ....... •......................... ...... ... ..... 
Underclay ........................... •• .............. 
Shale, fossiliferous ....... •.... .. . .. : .. ..... ....... .. . . 
Sandy shale .................. .. • ... . . ................ 
Dark slate .............................. . ....... , ... . 
COAL ..................... . ....... ... ....... . .. .... . 
Undcrclay, ftreclay ........... .. ...... . ............... . 
Clay shale, dark olive ........ ... ........••. . .....•.... 
Sandy shale .... . ......... •. ....••... .. .. . ....... 
Black slate ..... .. ........... ........... .. ..... ...... . 
COAL .............. . .... .. .... .• ....... . ....... . .... 
Underclay, ftreclay .................. .. .. .. ........... . 
Clay shale ............................... . .. ... ..... . 
Dark clay shale, descendingly slaty ....... . ....... •• . .. . 
COAL ..... .. .. ....... .. ................ ... ........ . . 
Underclay ...................... .. .. .. .. • ............. 
Dark sha.Je and slate ............. • ...... •. ............ 
COAL ...•................ ..... . ..... ..... .. .... . .... 
Underclay, hard sandy .......... .. ... . ...•............ 
Shaly sandstone. bard .... . . . .. ... . .. ................. . 
Fcrrugiuous blue shale ............. •• . . ...... ... . 
Gray shale and gypsum .• . .................. • ...... •• .. 

Mississippian: 
White chert ...... .... ...... .. .. ...... .. ...... •....... .... 
Magnesian limestone ....... : ..••......••... ... . ........... 

Feet. Feet. 

4 333 
3 336 
9 345 
9 354 
1 355 
3 358 

4 362 
4 366 
1 367 
3 370 
4 374 
1 :H5 
4 37!) 

4 383 
6 389 

20 409 
35 444 
14 458 
8 466 
2 468 

4 472 
5 477 
1 478 

2 480 
6 486 

15 501 
2 503 
6 509 
5 514 
5 51!) 
7 526 
5 531 

3 534 
5 539 

27 566 
3 569 

6 575 
8 583 

25 608 
5 613 

4 617 
14 631 
20 651 

7 658 
18 676 

10 686 
12 698 
18 716 

3 71!) 

10 729 
10 + 739 
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The top of the shaft is said to have been at 42 feet Kansas 
City datum (765 feet above sea level). Two coal beds were 
mined at 282 and 389 feet, respectively, below the top of the 
shaft. As the shaft started from near t he contact of the Kansas 
City and Pleasanton formations, it is highly probable that the 
upper bed was the Mulky and the lower the Bevier or Lower 
Ardmore. 

The upper bed was from 18 to 26 inches in thickness and 
the lower about 24 inches. The lower bed was worked by the 
long-wall method for a distance of 700 to 1,000 feet from the 
shaft. It is said t hat the mine generated so much gas, that, 
afler having been operated intermittently until 1904, it was 
finally abandoned because of this . 

The Independence Coal Mining Company did some pros­
pecting on the Mark Salisbury farm 2 Yz miles east of Independ­
ence, but so far as is known, no other development work has 
been done. The following drill records show t he thjckness of 
the coal in this area. The coal seams have been correlated as 
far as possible: 

Rl<;CORD OF DRlLL IIOLE ON SALISBURY FARM. 

Thickness. Depth. 

Pleistocene and Recent: 
Soil and clay ............ . 

Ft. in. 
27 

Pennsylvanian: 
Plea.santon formaUon : 

Soapstone.... . . ... . .. .. ... . . ...... . 74 
COAL ...••••..................... . .............. 
Fireclay.. ..... . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Shale........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
OH sand............. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
Soapstone . ... ... ..... • . ...... • . .... ........•...... . 
Slate ...... ... .... . .. . . .............................. } 
Sha.Jo, dark . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 

7 

Rook (limes~ono?) . . . . . . . . . . . . • • . . . . . . . • . . . . . . . . . . . . . . 3 
Shale, black.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
on sand . .. . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . 13 
Shale, light. . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9 
COAL..................................... . . ........ 1 
Soapstone, black.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Slutlo. .. . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . •• . . . . . . • . 6 
Rock (limestone?) . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . 3 
Soapst,one. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Rock (limestone?) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 

Cherokee shale: 
Slate and COAL (Lexington) ......... . .. .. ... . ....... . . 2 
Rock (limestone?) ................................... . A 
Soapstone .. . ...... . ........ .. .. . ... •• ....... . ...... . . 19 
Shale, hard, sandy . . .. . ...... ..... ........... . ... .. . . . 1 
Slate ............................... • ...... . ......... 1 
Soapst,one ........................... . ....... . ...... . . 1 
COAL (Summit) .............. .. .. .. ......... • ........ 1 

6 
6 
6 

6 

2 
4 
6 
6 
6 

6 

6 
6 

6 
6 

-

Ft. in. 
27 

101 
101 6 
10::i 
llO 6 
118 6 
126 

137 10 
141 2 
145 8 
lMJ 2 
168 8 
169 8 
172 8 
178 8 
182 2 
186 2 
196 2 

198 8 
203 2 
222 2 
223 2 
224 8 
226 2 
227 2 
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RECORD OF DRILL HOLE ON SALISBURY FARM-Continued. 

Cherokee shale-Continued. 
Firechw ............. ........................•....... 
Rock (limesione?) .· ............ .......... . ... ..... ... . 
Firecla.y .......... . .. ...... .... . . .. •• ...... •• ..... · . . 
Soapstone ......... . ............... .. .. ..... •• .. . . ... . 
Slate .. .................... ...... ..... ... • . .. ... . , .. . 
COAL (Mull<y) . .. . .•......... .... . ...... ..... ... ..... 
Fircclay. . . . . . . . . . . . .............. . 

'.I'hfckness. 

F_t. in. 

3 6 
1 
3 8 

10 8 
2 
2 2 
2 7 

RECORD OF DRILL IIOLE ON SALISBURY FARM. 
(Sec. 6, 'I' . 40 N .. R. :n W.) 

109 

Depth. 

Ft. in. 

230 8 
231 8 
235 4 
246 
248 
250 2 
252 9 

'fhickness. Depth. 

Plcistocone and Rece11t: 
Soil .. ................. ......... .. .........•.....••...... 

Pcnnsylvan.fan : 
Pleasant.on formation: 

Soapstouo . ..•...... .. ... .....•• ...... • ........ . ...... 
Sandstone and trace of oil .. ... . ... ...........•....... . 
Shale ............................................... . 
Limestone .................. • ...... • ....... • ........ . 
Soapstone, dark ............. ... ..... .. ..... .. ..... • .. 
Shale ..... . ..••.......... . ........ .. ................. 

Henrietta formation: 
Limestone .....•.••.................... ,,, .•.... · ···· 
Shale .......•........................................ 
Li ,nostono ...• , .............•. . .... ..... .. .... ....... 
Soapstone ...•.............................•.......... 
Lmestono, hard .................. .. ................. . 

Cherokee shale: 
Shale, strong flow of water ......... •• .............. •• .. 
Clay ............................................... . 
Limestone, hard ........ ... ... .... . .................. . 
Shalo and soapstone ............... •• .................. 
COAL (Summit) .......... .........•....... ..... .. .... 
Clay .................... . ..... . ....... .. ... . .. .. ... . 
Rook, hard ...................................... • .... 
Soapstone .........................•.................. 
.Limestone .......................................... . 
Slate ...........•.............. ·· ····· ··············· 
COAL (Mulky) ...............................•....... 
Clay .. ............ ... .. . ·················· · · ····· ··· 
Shale, sandy ............ . ............. . ......•....... 
Rook, hard .•.... .. . ......... ......... ........•• . .... . 
Slate .......... ............ .......... .•.. ........ .... 
Soapstone, dark, sandy ............................. . . . 

Ft. in. 
40 

25 
13 
12 

4 
3 

16 

17 
15 

7 
4 

11 

2 6 
1 6 
4 

18 
1 2 
1 6 
3 

14 
2 

6 
2 
1 6 

40 
3 
1 

24 

Ft. in. 
40 

65 
78 
DO 
94 
97 

113 

130 
145 
152 
156 
167 

169 6 
171 
175 
103 
194 2 
195 8 
1!)8 8 
212 8 
214 8 
215 2 
217 2 
218 8 
258 8 
261 8 
262 8 
286 8 

Coal has been mined at two places in Clay county just 
across Missouri River from Jackson county. The Bevier bed 
was mined at Randolph and the Lexington bed is mined at Mis­
souri City. A detailed account of these mines will be found in 
volume 11 of the reports of this Bureau, "The Coal Deposits of 
Missouri," by Henry Hinds. 
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GAS AND OIL. 

The amount of gas and oil produced in Jackson county at 
present is n.ot commercially important. Gas is used at a num­
ber of localities for domestic purposes, especially for illuminat­
ing, and has occasionally been used in manufacturing enter­
prises. Oil has been produced from a few wells in southern part 
of the county. 

Area.-The wells have been drilled chiefly in the western 
third of the county and in the northern part of Cass county. 
So far as is known, no wells in the eastern part of the county 
have encountered gas in sufficient quantities to be used. 

Horizons.-The principal gas-bearing horizons are the Hen­
rietta and the upper part of the Cherokee. Minor amounts of 
gas are found near the base of the Pleasanton, commonly in the 
lower 20 feet, and from 100 to 300 feet below the top of the 
Cherokee; there are, therefore, about 400 feet of strata in which 
gas may be encountered. In several wells gas has been found 
at three or four different levels. The showings of oil may be at 
other levels in the same well or in the gas-bearing bed. No oil 
or gas in any of the wells in J ackson county have been encoun­
tered below the base of the 'Pennsylvanian. 

Occurrence.-In nearly all the wells the gas has been found 
in sandstone, but in a few it is reported in black slaty shale 
("slate") and in very few others in coal beds. It is known that 
the coal in. the Brush creek mine was very gaseous. Water, 
usually salty, has been found both above and below the gas 
horizons. 

It is not the purpose of this report to discuss at length the 
theory of the origin and accumulation of oil and gas. These 
fuels are supposed to have originated from the de.composition 
and distillation of certain portions of organisms, animal and 
vegetable, now embedded in the oil and gas-bearing rocks. The 
accumulation depends on the presence of porous beds which are 
overlain by impervious layers and all of which have been more 
or less folded. 

Gas.- The first gas wells in the county were drilled soon 
after the close of the war in. the late 60's. The fitst drilling of 
which there is a reliable record wa-s put down near the old Union 
Depot in or before 1872. The number of wells drilled and the 
proportion of them that produced gas (the oil has been little 

r 
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more than "showings") are unknown, but a summary of avail­
able data indicates that 100 to 150 wells have been drilled and 
that probably 100 of these have been productive. However, a 
large number of unproductive wells may have been drilled but 
not recorded. 

The initial rock pressure as reported is usually between 50 
and 100 pounds and flows of 500,000 cubic feet per day have 
been obtained. The supply usually diminishes gradually and 
lasts only a few years. Most of the wells are on farms, where the 
gas is used for illuminating or heating purposes. At Sheffield 
several manufacturing plants have sunk a series of wells and 
have used the product for running gas engines. Mr. Louis H . 
Knoche furnishes Martin City at the rate of 160,000 to 642,000 
cubic feet of gas per month, the supply coming from one well. 

The town of Belton, two miles south of Jackson county, is 
also partially supplied with natural gas. Between 1902 and 
1906 about 15 wells were drilled in this vicinity just west and 
north of the town. Six of these were owned and operated by 
Mr. George Scott, and four by Mr. A. D. Goodbar. At the 
height of production prior to 1910, Mr. Scott supplied about 50 
families with gas, the product of two or three wells immediately 
west of town. Mr. Goodbar furnished about 25 families, the 
production coming from one well three-fourths mile north of 
town. Several of these wells have been producing continuously 
since the date of drilling, ten to fifteen years ago. One of the 
first wells of this group, drilled about 1902, and located at the 
west edge of Belton on the property of Mr. C. M. Mahan, still 
has a good pressure and yields a small flow of oil and water. 
Most of the wells, however, have been destroyed by allowing 
water to enter the sands through improper casing and the gas 
production from one or two wells is now consumed at less than 
a dozen residences. 

The gas sand is encountered at a depth between 300 and 450 
feet, according to surface location. The well operated by Mr. 
Goodbar is 445 feet deep. Those of Mr. Scott vary from 300 
to 400 feet. One well was sunk 660 feet, at which depth an 
exceptionally strong pressure of gas was encountered. 

The present gas pressure is from 60 to 65 pounds, although 
when first opened the pressure was from 65 to 80 pounds. The 
strongest pressure recorded in the district was that in the 660-
foot well which at first registered 180 pounds. The gas in this 
well was encountered in a coarse "pebble" sand and possessed 
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sufficient pressure to throw water twice as high as the derrick. 
In the other wells "The gas sand is fine-grained and is from 8 
to 12 feet in thickness." 

As is shown on the small struclural map, plate XVI, the gen­
eral distribution of the wells in Kansas City in which gas has 
been encountered does not indicate a segregation along the 
crests of the anticlines. It is thought, however, that the areas 
showing the dome structures would prove the most favorable for 
prospecting. Detailed structural mapping around Belton shows 
that the wells yielding both gas and oil in that vicinity bear a 
distinct relationship to the structure of the region. 

Oil.-The well of the Walker Laundry Company in Kansas 
City and a well at the "Garland flats" are reported to have pro­
duced some oil. 

The greatest development, however, has been in the dis­
trict extending from Belvidere Station to near Belton, Cass 
county. The following report was made on this district in 1909 
by Hughes: "There are ten wells located in the SW. _%;, sec. 
36, T. 47 N., R. 33 W., on the farm of Mr. L. E. Mahan near 
Belvidere and one-half mile north of the Cass-Jackson line, 
which have produced oil. Mr. Mahan states that the wells will, 
when kept cleaned, produce about two barrels every 24 hours. 
The first well drilled was a flowing one and for several months 
produced about three barrels per day. At present all oil pro­
duced has to be pumped." 

At Belton, "Mr. Goodbar reports a past production of 
about 100 barrels of oil per year from one of his wells in which 
the water pressure had become greater than the gas pressure. 
Oil was obtained by pumping water to the surface and then 
'skimming ofI the oil.' " An analysis of the Belton oil made in 
1902 is as follows :1 

ANALYSIS OF PETROLEUM FROM BELTON, MO. 

Constituent. Per cent. 

Light oil between kerosene and gasoline. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Burning oil (kerosene). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19 
Lubricating oil with paraffin base. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 53 
Residium, consisting of 10 per cent tar and 8 per cent paraJ'On, with only a trace 

of Inorganic matter ........................................... ·. . . . . . . 18 

Total. ............................................ • .. ..... • ..... : . . 100 · 

•u. S. O.eol. Survey, Mineral Resources, 1002, p. 566, 1904. Prof. Frankporter. 
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The wells near Belvidere when visited in 1912 were produc­
ing 1 Yz barrels per day. The tract had at that time become the 
property of Messrs. Scruggs and Johnson, and included eight 
wells 300 to 500 feet deep. In addition to these, Mr. Scruggs 
drilled another well for water, striking gas at 160 feet and a flow 
of oil at 310 feet. About 1 Yz miles southeast of the wells men­
tioned above, a small production was obtained from one well on 
the Rosier farm, in Cass county. Oil from this well was sold 
locally to farmers for several years. During the period of great­
est production of the Scruggs and Johnson wells, Mr. Mahan 
reports average sales of 300 barrels per month. 

The following table and records present a summary of all 
available data covering wells that have been drilled for oil or 
gas or have encountered these fuels. Other records will be 
found under the heads of "Unexposed Rocks," "Coal," and 
"Underground \,\Taters." 

G-8 



I 
No.I 

I 
2 
3 

4 

5 
6 
7 

9 

10 
JI 
12 
13 
14 
15 

16 
17 

18 
19 

20 

21 
~2 
23 
24 

Name of owner. 

DATA OF OIL AND CA$ WELIS IN JACKSON COUNTY: 

Location. Date 
drilled. 

Depth in 
feet. 

Elevation 
at mouth 
of well. 

Driller. Remarks. 

-------------1-------------------- ---- ----------------~1---------------
Walker Laundry Co ......... . ... Twelfth and Oak streets .. ............. 
Prier Bra.'8 Works ............. . Fifteenth and Big Blue River, Sheffield ............. 
J.M. Ridge . ... ... . ...... ... ... Twentieth and Woodland ............. . .. ... ....... 

Kansas City House of Correction .. On grounds, NE.~. NW.% sec. 30, T. 40 N., R. 32 W. 

·············· · ..... .. .... SW. J-1,, SE. J-1,, sec. 20, T. 40 N., R. 32 W ......... .. . 
Mastin No. 2 ... ············ Wyandotte and Armour .................. .. ....... . 
Masti.o No. 3 .. .... .. Central and Wyandotte, south of Armour ... ... .. 
Buckner Oil and Cas Co ... . . .... NW. U, NE. U, sec. 29, T. 50 N., R. 30 W .. ........ 
Scruggs and Johnson ............ W. J-1,, NW. U, sec. 36, T. 47 N., R. 33 W ....... • . ... 

Hydraulio-Press Brick Co ..... .. . Fifty.,si,th and Dig Blue Valley .. .. ..... . .. .... ..... . 
St. James Hotel. ............... . Walnut and Missouri avenue ....................... . 
II. L. McElroy ........... . Mount Washington . .............................. . 
J.P. Kanoky No. 4 .... ........ . Fairland Heights, near Independence . . ... . •....... . .. 
J.P. Kanoky No. 5 ..... . Fairland Heights, near Independence ....... . 
L. H. Knocke .................. . SE. U sec. 20, T. 47 N., R. 33 W .... .. . 

... . ..... . ........ , ............ Fairland Heights, near Independence ... 

. . . . . . . . . . .. . . .. . . . . . . . . . . . . . . . Sec. I, T. 46 N., R. 33 W., just over the count,y line in 
Cass county .......... . 

Witte Cas Engine Works........ Sixteenth and Oakland .. . 
J. N. Dietz............... . .. Thirty-third and Holly ........ .. ........... . 

W. E. Minor ............. . 

W. S. Dickey, No. I. ... .. .... . 
W. S. Dickey, No. 2 . . .... . .....• 
W. S. Dickey, No. 3 ........... .. 
W. $. Dickey, No. 4 ... 

Near Red Bridgo ........ ... .. .. .... .. ..... . 

Fifty-second and Holmes .......................... . 
Fifty-first and llohnes....... . . ...... .... . 
In block bounded by 51st, 52nd, Holmes and Rockhill .. 
In block bounded by 51st, 52nd, Holmes and Rockhill. 

1883 

1888 
1888 

1900 

1906 

1910 

Prior to 
1888 
1911 

1912 
1912 
1912 
1912 

405 
300 
450 

510 

967 
478 

J,002 
487 

368-379 

631 
525!,1, 

1,205 
451 
308 

274-547 

693 

459 
304 

601!,1, 
565 

437 
856 
539 
500 

900+ 
740+ 
885+ 

766 

92.1 
938 
943 
750+ 

760+ 
925 
985 

750+ 

920 
925 

920 
925 
930 
900 

C. A. Rivers. 
T. W. Wright. 

... .. .... ..... 

J. R. Nickerson .. 
J . R. Nickerson ...... 

················ 
David Waskam (?) .•. 

T. W. Wright ... . 
J. R. Nickerson .... . 
O. A. Rivers . ...... . 
G. A. Rivers. 

<i. A. Rivers ....... . 

Oil at 326', about I bbl. ~r month. 
Gas at 119'-122' and 166'-178'. 
Gas at 282'. One or first wells drilled. Flow 

lasted 8 or IO years. 
Cas at 187'. Pressure 125-150 lbs., showing 

or oil at 84'-108'. 
Gas at 438'-480', pressure 60-80 lhs. 
Cus at 478'. 
Dry hole. 
Cas at 487'. 
8 or 10 wells on this tract. Each produced 2 

bbls. of oil per day. Oil sand near bottom 
of wells. 

Gas at 212'; 36,000 cu. ft. per 24 hours. 
Oas at 361'-370'. 
Gas horizons not recorded. 
0118 at 2 levels, oil at 3 levels. 
Oil aand 181'·186'; gas sand 350'·358'. 
Principal gas supply at 274', pressure 65 lbs. 

lo 1909 there were 8 producing wells. 
Gas at 4 levels, oil at 3 levels. 

Da,•id Waskam...... Two gl\8 sands, oil at bottom. 
C. A. Rivers...... Cas at 2 lcvels. 

Cas at 2 levels. 
L. Dietrich . . Two gas sand., total pressure of 250 lbs. An-

other well on same farm drilled in 1905. 
L. Dietrich.. Cas in black shale, 375'..379'. 
L. Dietrich . . . . . . . . . . Drilled for water. 
L. Dietrich . ... . . Dry hole. 
L. Dietrich..... . . . . . Dry hole. 

Q 
trl 
0 
t"' 
0 
Cl 
~ 

0 
'Tl 
<:..; 

> 
() 
;;:: 
VJ 
0 z 
() 
0 
C: 
z 
,-J 

:< 



25 W. S. Dickey. No. 5 .... Fifty«cond and Trooot ... .. .............. . 

26 Kansas City Park Commissioners. Swope Park, northea.st of District foreman's ho\15<). 
27 No. l ... . . . . . . . .. . . . . Rosedale Kan., at Kansas City Holling Mill Co ..... 

28 

29 

No. 2 ... 

::,/o. 3 ... 

30 No.4 ... 

31 J. A. Paulin. 

32 

33 
34 
35 
36 
37 

38 
39 
40 
41 
42 
43 
44 
45 
46 
17 
48 

40 

50 
51 
52 
53 

Ed. H. Witte ...... ...... . . 
Swift Packing Co .... .. .. .. . 
D. M. Proctor. 
Jones Store Co ....... .. . 
Howard Vrooman .... . 

W. II. Collins ........ . 
H.P. Williams ..... .. 
Kansas C,ty Water Dept ..... . . . 

Cottingham ..... . ......... .. . 
E. Kellerstraus . . . 
Mrs. W. A. Gosnell.. ....... .. . .. 
J. Woods Merrill .......... . 
Mastin, No. 4 ...... .. .. 
Mastin, No. 5 ..... .. .. .. .. . .. . 
Young, No. 1. ... . 

Young, No. 2 ... . 

A. Chadwick, No. 1 .. . 
A. Chadwick. No. 2 ........ . 
Norton, No. 1. . . . ........ · .... . 
Kan."38 City N. G. & F. Co., No. 1 

Rosedale, Kan., more than )-4 mi. nearer Kansas City 
than No. I .... 

Rooedale, Kan., ~ mi. S. W. of No. I ......... . 

Rooedale, Kan., J4 mi. N. of No. 1 

4 mi. S. E. of Argentine, Kan .... . 

Near old U oion Depot ..... .. .... . 

3 mi. S. of lndependcnce, on Raytown road ... . 
West of Kansas River. north of Kan.."38 avenue . . . 
Seventy-fo11rth and .Mercier . .. . 
Thirteenth and W nlnut.. . . ................ . 
Twenty-eighth and Park .... . 

Colonnade Apts. on Armour Blvd .. 
8tb and 'l'rooot , in rear of Dresden Oats, ::,/. E. corner .. 
Turkey ereek pumping station ...................... . 
Blcctric Park ...... .. .. . 
Thirteenth and Brooklyn ........... . 
Eighty-fifth and Holmes .. 
Thirty-fifth and Agues ...... ....... . 
Brush creek, under Williams St. bridge ..... . 
On 1tain, S. of Armour.. . . ... .. .. ........ . . 
East of )fain, N. or Armour ... 
Twenty-fiftb and Vine ... . 

Tweuty-fiftb and Vine .... . 

Jefferson and Twenty-,;ccond. 
Jefferson and Twenty-second, 200' W. of No. 1.. 
Tweuty-ointh and Highland ... . ... .. . 
In center of block between Lydia, Tracy, 23rd and 24th 

1912 

1905 
Prior to 

1979 
Prior to 

1879 
Prior to 

1879 
Prior to 

1879 

1872 
or earlier. 

1914 
1914 
1915 

1905 

1905 

1888 
1888 

Prior to 
1800 

Prior to 
1890 

493 

1,125 

345 

320' 9" 

430' 4" 

330' G" 
323 

758 

492 
350 
736 

455 

475 
406 

550 
1,086 

610 

351 
360 

920 

828 

soo+ 

780+ .. 

soo+ 

790+ 

785 

1,000+ 
750+ 

1,015 
865+ 
9,50+ 

965+ 
750+ 

88;;+ 

960+ 
780+ 
948 
983 

845 

g4r, 
775 
792 
953 
900+ 

L. Dietrich. 

J. 0. Foster ... . 
Ceo. Austin .... .. .. . 
B. F. Adamson. 

.J. H. Williams. 

J. R. Nickerson . . . 
J. R. Nickerson .... .. 

J. H.. Nickerson .. .. 

J. R. Nickerson .. .. 
J. R. Nickeraon ... .. 
J. R. Nicker.son 
J. R. Nickerson . .... 

Gas in black shale, 445'-450'; and in sand, 
491'-495'. 

Drilled for water, gas at 304'-315'. 

Gas in black shale, 274'-280' and 300' -308'. 

Gas in black shale at 219' and 314'. 

Gas in black shale, 408'-412'. 

Oas in black shale. 234'-236'. 
Gas 211'-229', 25,000 cu. ft. p~r day; also at 

3051-323'. 
Bitumino1.1s sandy clay, 176'-180'; bitumen 

rose to •urface. "Rock oil" in limestone, 
273'-291'. 

Produced salt water. 
Drilled for water. Gas, 2 bbls. oil per day. 
Orilled for wnter. Gas at 494'.502'. 
Drilled for water, hut used for gas. 
Yield 410,000 ca ft., initial pressure 200 lbs.; 

bas dwindled. 
Yield 500.000 cu. ft., but soon dwindled. 
Yield strong at first, but soon dwindled. 
Gas struck, but drowned out by water. 
No information. 
No information. 
No information. 
House heated. 
Capped and not used. 
No other information. 
4' coal at 235'. No other information. 

Two gas saud,, eoal at 787'. 

Two gas sand,. One well over 1,000 ft, deep. 
Ca,, coal at 235'. 
Gas. 
No other information. 
No other information. 

> z 
t, 

0 ..... 
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No. 

54 
55 
56 
57 
58 
59 
60 
61 

62 

63 
64 

65 
66 
67 
68 
69 

I r 

DATA OF OIL AND GAS WELLS IN JACKSON COUNTY-Continued. 

Name of owner. Location. Date 
drilled. 

Kansas City N. G. & F. Co., No. 2 225' S. and 175' W. of theR. W. corner of 24th and Lydia ... 
Ka~ City N. G. & F. Co., No. 3 330' S. and 200' W. of same corner .................. . 
Kan..<as City N. O. & F. Co., No. 4 480' S. and 200' W. of same corner ........... . 
Kansas City N. G. & F. Co .. No. 5 210' N. and 125' W. ofS. W. corner of 25th and Tracy .. 
Kansas City~. G. & F. Co., No. 6 420' N. and 100' W. of same corner; 2416 Tracy .. 
Kansas City N. G. & F. Co., No. 7 Center of block, between Forest. Tracy, 23rd and 24th ... ...... . 
Midland Bldg. . . .. . . .. . . .. . . .. . Seventh and Walnut ........... . .................. . 
Kansas City Bolt and Nut Co .... Sheffield ........................................ .. ... . 

Independence Nat. Gas and Coa I 
Co. .. . . .. . . . .. . .. . . .. . . .. .. . Independence ............. .. ............. ........ . 

Seventeenth and MrGee ................ ...... ... .. . 
............................... Grand A Ye., between 14th and 15th ................ .. 

Garland flats .............................. . 
R.H. Tobencr ................. . 
Lawrence Realty Co . ........... . 
Lawrence Rcaltv Co ............ . 
W. D. John.son ........... ... . .. 1912 

Depth in 
feet. 

300 

400 

600 
344 

300-325 

Elevation 
at mouth 
of well. 

910+ 
910+ 
910+ 
920+ 
915+ 
980+ 
860+ 

830 
850+ 

Driller. 

C. L. Bloom .... . . 

Wm. Tobener .. . ... . 

Remarks. 

No other information. 
No other information. 
No other information. 
No other information. 
PrcssJre low. 
No other information. 
No information. 
Several wells-gas from 250'-260'. Tota! flow 

40,000 cu. ft. per day. Until 1910 operated 
a !',as engine. 

Many wells-no other information. 
Good gasser-lasted ,;everal years. 
Little gas; struck salt water that came with· 

in 12' of top. 
Produced 5-6 bbl of oil, but gave little gas. 
Gas well-salt water at 344'. 
Producing gas well. 
Producing gas well. 
One gas well, 5 or 6 oil wells; all weak Oow, 

but gas well bas supplied farm house for 
past three years. 



GAS AND OIL. 

1. RECORD OF WELL AT WALKER LAUNDRY CO:\fPANY. 

(Twelfth and Oak streets, Kansas City.) 

117 

'l'hickness. Depth. 

Pleistocene and Recent: Feet. Feet. 
Earth ........................ . 32 32 

Pennsylvanian: 
Kansas City formation: 

Limestone .......................................... . 60 02 
Sh,tle ............................................... . 5 07 
'Limestone ....... .. ................................. . 25 122 
Shale .................... • ....... .. ... ··············· 5 127 
J,lmcstone ...... . ................................... . 73 200 

Pleasanton and H cnriotta: 
Shale ............................................. . 67 267 
GAS SAND .............. . ....................... . 14 281 
Shale ..... . ..... . .. ...... ................ ,, ..... ·· . 6 287 
R.ctl shale ......................................... . 12 299 
GAS SAND .............................. , ... ·· ·· · 4 303 
,vwte sand ......................................... . 10 313 
OIL SAND ......................................... . 13 326 
Shale . .... .......................................... . 47 373 
GAS SAND......... .... ... .... . . .... ...... . ... . 8 381 
Shale........................... . .. . ......... . 10 301 
Limest,one. . . . . . . . . . . . . . . . . . .................... . 4 395 
Sand and salt water .... ... . ... .. ..... .. .............• . 10 405 

2. RKCORD OF WBLL A'l' PRlER BRASS WORKS. 

(Fifteenth and Big Blue River, Kansas City.) 

'l'Wckncss. De1>th. 

Pleistocene and Recent: Feet. Feet. 
Soil ................................ ... ............ . , ... . 10 10 
Sand .. ............................ . . •. ...... . ..... 35 45 
Gravel ....................... . ...... . . ....... . ....... .. . 8 53 

Pennsylvanian: 
Pleasanton formation: 

Shale ............... .... .... ... ... .. .... ....•......•. 20 73 
Limestone .................. . .............. . ........ . 4 77 
Shale .... ... ..................................... ... . 15 02 
Red shale ...................................... . 5 97 
Limostono .......................................... . 10 107 
Shale ............................................... . 10 117 

Henrietta and Cherokee: 
Limestone .................................. ... ..... . 2 119 
OAS SAND ................ ... ...................... . 3 122 
Limo ........................ •. .. . ................... 7 129 
Shale ............... ......... . ······················· 12 141 
Limestone ...... .......... ........... . . ............. . 5 146 
Shale ......................... .......•........... ... . 8 154 
l,i mestone .......................................... . 2 156 
Shale . .......... ............ ······ · ······· · ·· • ······· 10 166 
GAS SAND .................. ...... .. . .............. . 12 178 
Log mJssing ........................... . ....... ...... . 122 300 
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3. JrnCORD OF WELL OF DR. I. .'.\1. RIDGE. 

(:H TwcnUoth and 'IVooclland streets, Kansas City.) 

Thickness. Depth. 

Plcisiocene and ltcccn t: 
Soil ............... . 

Pennsylvanian: 
l( ansas Cits formation : 

Limestone (Raytown). . ................... . 
Sandstone ............................ . 
l ,~mcstone, shaly ... . . . ........ · · · · · · · ·} (Ccn:cnt City) { 
Limestone, solid ... .................. . 
Sandstone. . . . . .................. . ................. . 
Limestone ( Drum).. . . . ........ . . . 
Sandstone ................ ... ............ ........• . 
Llm<'Stone. . . ............ . 
Sandstone. . . . . . . . . . ......... . 
Flin t layers .. . ................. . ....... } ( 
Slate. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (\\ intcrsct) i 
Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . l 
Shale, dark ......................................•... 
Limestone (Hcthany Falls)... . . ................ . 
Sandstone ... 
Limestone (Hertha) ............................... .. . . 

Pleasant on format ion: 
Randstonc. . . . . . . . . . . . . . . . ............. . 
Shale and limcstonc. . . ............. . 
sandstone ............... ..... ... ••.. . . ... . ...... . 
Shale and limestone. . . . ........... . 
Sandstone, GAS at 282 . . . ....... . 
Shale and limestone. . . . . ..... . .... .. ... . 
Sandstone . ... ..... . 
Coal ..... . 

HcnrietUt formation: 
Limestone .. 
Sandstone .. . 
Limestone ................................ . ....... . . . 
Sandstone .. . 
Slate, black, GAS and salt water ......... . 
Randstone.. . . . . . . . . . . . . . . . . ................... . 
Limestone and sandstone. . . ...... . 

Cherok ee shale:• 
Sandstone. . .......... . 
Limestone..... . . ......•.............. .. ......... 
Shale. coal, OAR..... ......... ...... . . .. • .... 
Sandstone. . .. ............................ . ... . . . 
Limestone .... : . . • . . . . . . . . . . . ..... . ........... . 
Sandstone . . ............. . 
Limestone ..... . 
Shale, bituminous, salt water ....... . . 
Limestone ....................... ..... .............. . 

•Contact, approximately deter mined. 

Feet. Fel'l. 
10 10 

5 15 
20 35 

5 40 
9 49 
6 55 

JO 65 
18 83 
2 85 
7 92 

12 104 
2 106 

10 116 
7 123 

24 147 
5 152 
2 154 

10 164 
3 167 

84 251 
8 259 

35 294 
20 314 
14 328 

329 

5 334 
8 342 
3 345 
5 350 
3 353 
5 358 

28 386 

8 394 
4 398 
4 402 
6 408 
3 111 

14 425 
1 426 
2 428 
8 436 
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4. RECORD 0~' WELL ON ROUSI> OF CORRECTION GROUNDS. 
(N. E. ~. N. w. 34, Sec. 30, 'f. 49 N., R. 32 W.) 

Pleistocene and Recent: 
.l~ar th ............................... · · .... · · · · · · · · · · · · · · 

Pennsylvanian: 
Pleasanton formation: 

Yellow shale ........................................ . 
l<'ire clay ................... .. ............ .. ... ... ... . 
Limestone, hard . ... . .............•................... 
Fire clay, light to di\rk .............. ....... .... . ..... . 
Brown umber, good ...... . .........• .. .......... ...... 
Sandy limestone, hard ........ •. ................. .. .... 
t,i rues to no. hard ..................................... . 
Soapstone.. ...... . . . ..... ... .... ...•....••••..... . 

H enrietta formation: 
Limestone, very hard ..........• . ... .. .. . .............. 
Fi re clay, dark, shaly .. . ..... .... ...... ••.. .... •• ...... 
Limestone ................... .. ..................... . 
Fi re clay, dark ...................................... . 
Limestone ...................•....... . • ..... . . . ... . .. 
Shale. light ............. . .....•...................... 
Shale, dark ............ . ....... .... .. ..••............ 
Sandstone. . ..... . ....... •• . • .... •• .. .....•.... 

Cherokee formation: 
Dlack slate, with salt water ........................... . 
Coal, fll'$t vein .... ..... ..........••....••......••.... 
l<'irc clay ............................................ . 
Limestone ... .....•.. .... •• ... . . • .. ........... . • ·. 
So,H>stone ........................................... . 
Sandy shells ......................................... . 
Black slate, iron 1>Yritcs with GAS (Pressure of gas 125 to 

150 lbs.). . . . ......................... · · · · 
Coal. 2nd vein, mixed with slate . . ..................... . 
Fire clay ... .. ....................... · · · · ·. • · · · · · · • · · · 
Sandy shale . ......•... . .. .• ...... . • .. . ...•........... 
Fire clay ......................................... ···· 
Slate. black. . . . . . . .....•... 
Fire clay, light to dark ....... ............. .•.. ........ 
Sandy shell . hard ....... . ......... .... .... • . ... . 
Black shale and soapstone ........... ................. . 
Fire clay .. ... .. .. ............................. .. .... . 
Black slate ................•. .. ............ . ... ... .... 
Coal, 3rd vein .................. .. ................ .• .. 
Sandstone, soft .............. •.....•.................. 
sandstone, with p,irtings of clay ....................... . 
Fire clay. .. . . . . . . . . . . ... . ....... . .. . 
Red rock. . . ..................... .......... . . 
Fi re clay . ... , ... . .. , ...... • ........ ... ... .. ... 
Soapstone. soft. blue . . .. . ................ . 
('oal, 4th vein ............................. ... . 
Fire day ...........• . .............•... ... ••.... .. •. .. 
Coal, 5th vein ................................ . 
Fire clay ......................... .. ...... .. ......... . 
Soapstone ........................•....... .. .......... 
Fire clay ...................... .' ..••... . ....... . ... • .. 
Soapstone. dark .....................•........... .. •. .. 
Sandstone, soft. free .................................. . 
Kaolin, sandy ............. • ...... •• ...............•.. 
Sanely shale ......................••......••.......• .. 
Fire clay, shaly . . . . . ...... •• ...... • ......... , , ...... , , 
Sandstone. , , ....... , . . ... , ..... , ........ , , .. 
l<'ire clay, dark ........... .•.. ............. . .......... 
Shale, sandy, ..................... . ..........•...... , , 
Fire clay .. . ................ .... .... .. ..... , ......... . 
Shale, sandy crevice: salt water in crevice, strong brine. 

filled well to within 100 feet of top ............... .. . 

T hickness. Depth. 

Ft. in. 
14 6 

2 
35 

9 
7 
4 6 
2 

36 
6 

8 
1 
6 
6 6 
8 6 
5 
6 
4 

6 
1 6 
2 
3 

17 
1 

1 
4 
5 
1 
4 9 
1 3 

66 6 
l 
2 

33 

l 
1 
6 
7 
5 
2 

20 

17 

6 

6 

2 
29 3 

4 
14 

7 
11 
10 

4 
7 6 

17 
30 6 

4 
4 

2 

Ft. in. 
14 6 

16 6 
51 6 
60 6 
67 6 
72 
74 

110 
116 

124 
125 
131 
137 6 
146 
151 
157 
161 

161 6 
163 
165 
168 
185 
186 

187 
191 
196 
197 
201 !) 
203 
269 6 
270 6 
272 6 
305 6 
306 
307 
308 
314 
321 
326 
328 
348 
348 6 
365 6 
365 8 
395 
399 
413 
420 
431 
441 
445 
452 6 
469 6 
500 
504 
508 

510 
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5. LOG OF DEEP WELL, SW. U SE. U SEC. 20, T. 49 N., R. 32 W. 

(Altitude reported about 920 feet.) 

Pleistocene and Recent: 
Soil .................................................... . 

Pennsylvanian: 
Kansas City formation: 

Limestone (Cement Cny) ..... • ... . .................... 
Shale ....................... • ... . ... . ..... . . . ........ 
Limestone (Drum) ... • ........... . .................... 
Shalo. black .............................. . .......... . 
Fire clay, da.rk .................................... . . . 
Shale ........... · ................................... .. 
Limestone (Bethany Falls and Win~erset) ............... . 
Shale, dark ......................................... . 
Limestone ........... . . .. . . .. .................. •• .... 
Shale, light .................. . ...................... . 
Limestone (Hertha) ............... • ................... 

Pleasanton formation: 
Shale ........................... . ...... •• ............ 
Shale, red ........................................... . 
Sandstone ........................ . ............. . ... . 
Shale ........................... . : .............. • .... 

Henrietta formation: 
Limestone, bard ................................... • .. 
Fire clay, some water ................................ . 
Limestone ............................. .. ........... . 
Shale, OIL at 344 feet ...... • ............. . ............ 
Limestone and shale ....................... • ......... . 

Cherokee shale: 
Shale, salt water ..................................... . 
Fire clay ....................................... •• .... 
Sandstone and shale, dark ............................ . 
Coal, not good, has shale partings ...................... . 
Fire clay, some fresh water .......... • ............ .• .... 
Limestone ......................................•.... 
Fire clay ................. . ...... • .................... 
Limestone, hard ..................................... . 
Fire clay, GAS at bottom ... . ..... • .................... 
Shale, slaty ......................................... . 
Shale and coal. .......................... . ........... . 
Coal ........................................... • .... 
Firo clay, some water ................................ . 
Shale ............................................... . 
Not recorded. GAS with 60 to 80 pounds ............... . 
Shale. OIL at bottom ................................ . 
Sandstone ............................. . ....... .. ... . 
Coal ........................... .•• ..... • ............ 
Fire clay and shalo, slaty . ........................ . ... . 
Limost-0ne .......................................... . 
Shale ............................................. • .. 
Coal ............. . ...... • ........................... 
Fire clay, blue .......... . ................. .• .......... 
Limestone, hard ................. . ...... . .. • ... . ... • .. 
Shale, gray ..................................... .' .. • .. 
Limestone (record imperfect) .......................... . 
Coal, llttlo GAS (record imperfect) ..... . . . ......... . ... . 
Sandstone, fine, gray (record imperfect) ................ . 
Shale, dark ......................................... . 
Bone coal. .................... , .... • ................. 
Coal .................... . ......... • ........ • ........ 
Fire clay ............................................ . 
Limestone .......................................... . 
Firo clay .•.....•..•..................... . ............ 

Thickness. Depth. 

Ft. in. 
12 

IO 
18 
8 
5 
6 

10 
60 6 

3 
2 
5 

15 

111 6 
5 

12 6 
32 6 

7 
3 
5 

28 
2 6 

4 
16 6 
11 6 
3 6 
5 
5 
2 
5 6 
3 
2 6 
1 
3 6 
4 
9 6 

42 
20 2 

2 3 
2 7 
4 
l 

8 
3 
4 4 
5 

18 
3 

IO 3 
1 
1 6 
3 
4 

27 
2 

10 

Ft. in. 
12 

22 
40 
48 
53 
59 
69 

129 
132 
134 
139 
154 

266 
271 
283 
316 

323 
326 
331 
359 
361 

365 
382 
393 
397 
402 
407 
409 
414 
417 
420 
421 
424 
428 
438 
480 
500 
502 
505 
509 
510 
510 
513 
518 
523 
541 
541 
551 
564 
566 
569 
573 
600 
602 
612 

6 
6 
6 
6 
6 

6 

6 

6 

6 

6 
6 

6 
6 

2 
5 

8 
8 

3 
6 · 
6 
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5. LOG OF DEEP WELL, SW. J4 SE. J4 SEO. 20. T. 49 N., R. 32 W.­
Cont.lnued. 

Cherokee shale-Contin11ed. 
Shale ..................... . ............. ............ . 
Sandstone .................. ..... ....... . ........... . 
Shale . . ............... . ............... . ............. . 
Coal ............................................... . 
Sandstone ..... ..... .......... .. . ....•.... ........... 
SJ1ale, dark .. .. . .............. • ...................... 

Mississippian: 
Limestones. various kinds ... ...... .... .... ......... ...... . . 
Sandstone ................................... ..•..... .... 
Shale .......... .. .................... .. ................. . 
Limestone and sandstone ........ .. .......... . . •. ...... .. .. 

Thickness. Depth. 

Ft. in. Ft. in. 

28 640 
18 658 

7 10 665 10 
l 8 667 6 

16 3 683 0 
47 0 731 6 

195 026 6 
20 955 6 

4 6 960 
9 969 

A strong flow of "sulphur" water was struck at this point 
and the drilling was stopped. 

6. RECORD OF MASTIN NO. 2 WELL. 

(Wyandotte street and Armour boulevard, Kansas City.) 

Thickness. Depth. 

Pleistocene and Recent: 
Soils, soft clays and broken limestone ..... .. ............... . 

Pennsylvanian: 
Kansas City formation: 

Limestone ........................... . ........ . ..... . 
Shale, soft to slaty ....... . ................ .... ....... . 
Limestone ....................... ...... ............. . 
Limestone, sandy and flinty . ... . ...... . ....... . ....... . 
Limestone .......................... . ........... ... . . 
Limestone, hard . .. ... .......... .. ................... . 
Limestone, with some parUngs ........................ . 

Pleasanton formation: 
Shale, slaty, and fire clay ............................. . 
Rock, red, soft ...... . ..... . .. ............ . .... ...... . 
Shale, slaty ....................... . . ... ........ .. . .. . 
Shale ............. ....... ............ .. ............ . . 
Shale, soft to slaty ................................... . 

Henrietta and Cherokee: 
Limestone ........... ... ..... .. ............. ..... ... . 
Shale, slaty ........... ....... .... ....... ............ . 
Sandstone ... ; ........ ... ... . .. .. ....... . ... . ... . ... . 
Shale, slaty ......................................... . 
Limestone, OIL and WATER ............... .......... . 
Shale ....................................... ·.· .. .. : . 
Shale, black .............. . ..... .... ....... . ......... . 
Rock, shelly .............. • . .. ........ . .. . ....... . . ... 
GAS SAND .............. . .... .• ...... . ............. 

Feet. 
28 

17 
30 
35 
10 
50 
10 
36 

14 
8 
7 
5 

50 

30 
20 
10 
60 
12 
18 
23 
4 
1 

Feet. 
28 

45 
75 

110 
120 
170 
180 
216 

230 
238 
245 
250 
300 

330 
350 
360 
420 
432 
450 
473 
477 
478 
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7. RECORD OF :MASTIN WELL NO. 3. BE'l'WIJ:EN CEN'rRAL AND 
BROADWAY, SOTJ'l'H OF AR::\fOlJR BOULEYARD. 

:Mouth of well about 942 feet above sea level. The upper part of lhis well is similar 
to ]Hastin well Ko. 2. 

Thickness. Depth. 

Feet. Feet. 
No record ...................... .......... .... ............ ... . 497 497 
P ennsylvanian: 

Cherokee shale: 
Sandstone ................................... . .. ... . . 95 592 
Shale, slaty ....................... . .. .. .......... .. . . 103 6!)5 
Sandstone..... . ......... . IO 705 
Limestone and shale, slaty . .................... . 45 750 
Coal .... ..... ......... . .............. .. . 3 753 

Age doubtful: 
Limestone, on edge. diagonal, full of crevices . .... . . 20 78() 
Sandstone. . . . . . . . . ....... . 25 805 
Limestone with shaly layers .............. . ......... .. . . 15 820 
Sandstone ................................... . ...... . 10 830 

'.\fississlppian: 
Limestone, broken . . . . . . . . . . . . . . ..... .. ............. . 130 960 
Limestone, solid ........ .... .. .. .. ................ ... . 42 1002 

8. RECORD OF W~~LL OF BUCI{NJ,~R OJL AND GAS CO::\fPAXY. 
(NE. U NE. U Sec. 29, T . 50 N., R. 30 W .) 

Thirkness. Depth. 

Pleist,ocenc and Recent: Feet. Feet. 
Soil, sand, and gravel. 71 71 

Pennsylvanian: 
Cherokee shale: 

Shale, light and dark .... ... ........................ .. . . 105 )76 
Limestone.... . ....... . .... ... . ..... . . ........ . 4 180 
Shale .... ..... .. .. ... .............................. . 65 245 
Sandstone .......... .... ...................... . 5 250 
Shale .............. . ....... .. ..... . ...... .... ....... . 66 316 
Shale................................ . . ...... ... . 40 356 
Shale. sandy ........................................ . 95 451 
Shale, black, hard ......................... .... . ... ... . 8 459 
Sandstone. salt water. . .. . . . . . . . . . . . . . . . . .... ... . . . 8 467 
Shale. dark. hard ...... . .......................... . 17 474 
Shale. sofl, GAS ..................... . ..... . . .. . ..... . 3 477 

9. RECORD OF WKLL OF SCRUGGS & .JOH NSON (::\(ASTIN NO. 7 ). 

(W. % NW. U Sec. 36, T. 47 N., R. 33 \Y.) 

Thickness. Depth. 

Pleistocene and Recent: Feet. Feet. 
Soil and clay .. .. . .. .. .... .. .. .. ............. . . ... , . ..... . 10 JO 

Pennsylvanian: 
Limestone ... ...... . ................ . ............ ...... .. . 5 15 
Rock, red ...... . .. ....... ... ...............•......... ... . 10 25 
Shale, blue ..... ....... . .... ....... .... ... .. . .. .......... . JO 35 
Umosto110 .... . ............ ..... .. . 10 45 
Shale, blue ........... .. ............ ............. ........ . 46 91 
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9. RECORD OF WELL OF SCRUGGS & JOHNSON (MASTIN NO. 7)­
Continued. 

Thickness. Depth. 

Feet. F,et. 
Pennsylvanian-Continued. 

Limestone .. ...... ...... . .............. . 33 124 
Shale, bituminous, water . . . . . ....... . ............•......... 5 129 
Shale, dark . . . . . .. ... ................ .. .......... ... . 100 229 
Limestone .. ..... .. ..... . .. ... .. ... ...... .. ........... . . . 76 305 
Shale, light ..........................................•... 50 :355 
Shale, bituminous, water ......... • ......................... 5 360 
Limestone .............................................. . 2 362 
Shale. green ...... .... .......... •. ........................ 11 373 
OIL SAND ............................................. . 6 379 

JO. RECORD 0 1' DRILL HOI,E AT PLANT OF HYDRAULIC-PRESS 
BRICK COMPANY. 

(Localed near Intersection of Pirty-sixth s\.reet and Big Blue Valley. Altitude of surface 
about 760 feet.) 

Thickness. Depth. 

Pleistocene and Recent: 
Drift and sllfT blue clay ............ . 
Shale, blue, bard. gritty ...••..... ... ....• • . . .. ...•....• . .. 
Gravel................................. . ........ . .. . 

Pennsylv:i.nian: 
Plcasa,:con formation: 

Ft. in. 
31 6 

1 
l 6 

Shale, 1J1ue.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 51 
Shate light, 2 in. coal at top. . . . . . . . . . . . . . . . . . . . . . . 7 6 
Clay, green, red. streaks. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 6 
Clay, red with green streaks.... . . . . . . . . . . . . . . . . . . . . . . . . 8 
Sandstone, light. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 6 
S!,ale, bluish, slaty. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14 6 
Sandstone or sandy limestone with flint..... . .. .... ...... 9 
Shale, light, dar k streaks . . . . 10 

Ilenrietta formation: 
Limestone, light, very hard. . . . . . . . . . . . . . . . . . . . . . . . 2 
Limestone, blue gray, rotten. . . . . . . . . . . . . . . . . • • . . . . 20 
Shale, light at top, dark, bituminous below..... . . . . . . . . . . 13 6 
Shale, dark, bituminous. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . a 6 
Limestone, dark, bituminous. . . . . . . . . . . . . . . . . . . . . . . . . . . 2 6 

Cherokee shale: 
Shale, slaty, GAS below (Lexingt,on coal horizon).. 1 
Sandstone. gray, coarse, finer at bottom, salt water ... . . . . 8 6 
Shale. ore limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Limestone. light clay partings . . . . . . . . . . . . . . 3 
Shale, light, grlttY. hard in mMdle, then soft, dark, oily*... 19 
Shale, slaty, coal (Summit).. . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Clay................................ .... ... .. ....... 10 
Limestone, dark, shaly. . . . . . . . . . . . . . . . . . . . . . . . 6 
Shale, dark blue, with some limestone . .... . ..... ... . . . . . 33 
Shale, dark to ligb t blue. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Shale, slaty, black, hard with limestone cap. . . . . . • . . . 8 
Clay......................................... . ...... 5 
Shale, brown, Jlne, sandy. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Shale. dark, brown, lino, sandy........ . ...... .. .. .. .... 14 
Shale, black, slaty, coal (Bo-.ier).. . . . . . . . . . . . . . . . . . . . . . . 4 
Clay, gritty, little limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 

*At this point the well tested 36,000 cubic feet of gas per 24 hours. 

Ft. in. 
31 6 
32 6 
34 

85 
92 6 

100 
108 
122 6 
137 
146 
156 

158 
178 
191 6 
195 
19f 6 

198 6 
207 
209 
212 
231 
234 
244 
250 
283 
310 
318 
323 
326 
340 
344 
346 
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10. RECORD OF DRILL BOLE AT PLANT OF HYDRAULIC-PRESS 
BRICK COMPANY-Continued. 

Thickness. 

Cherokee shale-Continued. 
Shale, slaty. coal ................•............ .•. ... .. . 
Sand, line-grained at top, coarser at bottom ............ . . 
Clay, gritty, some limestone ... ......... .............. . . 
Shale, slaty, and coal. .................. • ....... . ... .. . 
Shale, blue, somewhat slaty .. ......................... . 
Shale, slaty ......................................... . 
Shale, slaty, and coal. ............................. . . . . 
Clay, light blue, with little limestone ............. .' ..... . 
Shale, blue, hard and soft layers ....................... . 
Shale, black, slaty, with showing of coal and soft, white 

sandstone ....................................... . 
Sandstone, soft, white, mixed with black shale ...... . ... • . 
Shale, blue, sand and clay seams .. .......... .... •. , .. .. . 
Shale, light, sandy ............................. . ..... . 
Shale, dark, slaty ............. .. ...... . ............. • . 
Shale, darker and more slaty ......... .. • ....... . ..... • . 
Shale, slaty, with sandstone ............ . ..... .. ...... •. 
Sandstone, whlto to reddish, brown .................... . 
Sandstone, white ....................... . ... .... .... . . 
Sandstone, white, flno-grained, compact ................ . 
Sandstone, gray, coarse-grained ............. .. .. ....... . 
Shale, black, slaty, with coal and clay ........ : ... . .... . . 
Shale, dark, slaty, lower 18 feet pyritlferous ......... .... . 
Shale, not so dark as above and contains sandy layers . ... . 
Shale, like above but more sandy ...................... . 
Shale, dark but mixed with white clay sbale to 562, gritty 

to 571 ; becomes lighter and con ta ins pyrite to 583; 
lower 3 feet shows some sand ...................... . 

Sandstone, upper 6 ft. coarse, white. gradually getting finer 
fo 599, coarser again to 608; from 608 to 614 sand is 
line, white, micaceous and contains clay seams; at 614 
It Is tinged with yellow and contains slaty shale to 622 

Pt. in. 

4 
10 
13 

2 
15 
20 

4 
3 

11 

4 
4 
5 
3 

13 
5 
5 
2 

16 
5 
8 
4 

25 
16 
11 

32 -

where it becomes dark brown to 626; lower 5 ft. lighter 46 -

11. RECORD OF WELL AT ST. JAMES HOTEL. 
(Walnut street and Missouri avenue, Kansas City.) 

Depth. 

Ft. 1n. 

350 
360 
373 
375 
390 
410 
414 
417 
428 

432 
436 
441 
444 
457 
462 
467 
469 
485 
490 
498 
502 
527 
543 
554 

586 -

631 -

Thickness. Depth. 

Pleistocene and Recent: 
Soil and sand ................ . ... . ..... .. . 

Pennsylvanian: 
Kansas City formation: 

Limestone .............. .. ................. .. ....... . 
Sandstone ............ . .. ..•. ..... . .............. .. .. 
Limestone, cherty .. ... ......... .. ... .. . ·} { 
Sandstone ..................... .. ... : . . (Winterset) 
Limestone ..................... .. ..... . 
Shale ............................ .. ....... . ..... . ... . 
Limestone (Bethany Falls) ......... .• ............ • ..... 
Sandstone .................. . .................. .. ... . 
Limestone (Hertha) ................ . ............. .. .. . 

Pleasanton formation: 
Sandstone ...................................... . ... . 
Sandstone, fine ........... .. . . . . ... . ................. . 
Sandstone ....................... . .............. . .. . . 
Limestone and shale ..................... . ........... . 

Peet. 
32 

5 
8 

17 
5 

15 
9 

12 
5 

10 

42 
5 

50 
30 

Feet. 
32 

37 
45 
62 
67 
82 
91 

103 
108 
118 

160 
165 
215 
245 



GAS A)'l'D OIL. 

11. RECORD Oli' WELL AT ST. JAMES HOTEL-Continued. 

Thickness. 

Pleasanton formation-Continued. 
Sandstone, GAS ........................... .... , ..... . 
Sandstone ....... . ..... .. .......... ............ ..... . 
Shale ........................ ,, .. ,··· · · · · · · · · · · · · · · · · 

Henrietta and Cherokee: 
Limestone ................... .. ... . .•. .... .. .... .... • 
Sandstone ... . ................ . ..................... . 
Sandstone, OlL and GAS . ..... •. ............ . ......... 
Sandstone ....................................... •. .. 
Shales, coal, GAS ...... . .. . ....................... •• . . 
Clay and sand,, ...... .. ............ ... ..... . . ,·., •. ,· 
Limestone ................. ••. ..... •. .............. . . 
Sandstone .................................. .. .. : . . . . 
Shalo ..... . ...•............ : . ......... . .. .. ..... .•.. . 
Sandstone ..... . ........ . .. • . ..... .... ............... 
Limest,one .......... : ...... . ..... • ............. ..... . 
Shale, blac)<, GAS .... ........ . : .. . ............. • ..... 
Limestone ............... ...... .. •. ...... . ..... . .. . . 
Shale, black ........ .... . . •• .... •. ........... . ... ·. ·. · 
Sandstone ................ . ............. . ....... . ... . 
Limestone ............ . .. . , . ...........•.. ... .• . ..... 
Sandstone and limestone .... . ..... . ............ •... .... 
Sandstone .............. .......•.. . .. . ....... • ....... 
Shale, sandy ..... .• .... ... . . .... . ..... • ............. , 
Sandstone ....... .... ... • ............... . ........... · 
LI rnestone ................... •. ........... , · · , · · · · · · · 
Sandstone ........... ...... ........... . ......... . .. . . 
Shale . .......... . ................. , ··· · ···· ·· ········ 
Limestone .......................................... , 
Shale, coal. .......... •...... ....... .. ............. . .. 
Fire clay .................................... , .... · · , · 
Limestone ........... .. ..... . ................... . .•.. 
Slate ................. .. ... •. ............. ,.·.,······ 
Shale, coal, water ........... .. ... . ....... ..•... ...... . 
Sandstone .......... • .......................... . ..... . 
Limestone ... ... ... ..... ......... •• ..... . .......... ,· 
Sandstone ......... . .......... .... .. ...... ..... •. .... 

Much of tho sandstone reported in this record is probably shale. 

Feet. 

18 
13 
10 

9 
5 

15 
8 
2 
5 
5 
5 
3 

13 
7 
9 
l 
2 

15 
18 
15 
15 
10 
10 

1 
9 

15 
2 

,3 
3 
3 
2 
1 ).<, 
8 
8 

14 

125 

Depth. 

Feet. 

263 
276 
286 

295 
300 
315 
323 
325 
330 
335 
340 
343 
356 
363 
372 
373 
375 
390 
408 
423 
438 
448 
458 
459 
468 
483 
485 
488 
491 
494 
496 
497~ 
505).<, 
513).<, 
527~ 

12. RECORD OF WELL AT MT. WASHINGTON, NEAR INDEPENDENCE. 
(Drilled ror Mr. H. L. McElroy.) 

Thickness. Depth. 

Pleistocene and Recent: Feet. Feet. 
Soil and clay ........................... •• . .. ............. 80 80 

Pennsylvanian: 
Limestone, hard ............................... • ... . ... • .. 30 110 
Shale, gray, soft ........... ................. .. ....... . .. . . 20 130 
Limestone, hare!, seamed . .. ........... . ................... . 31 161 
Conglomerate (Limestone?), cberty .......... . ............. . 9 170 
Limestone with shale and clay partings 2 to 15 feet thick ..... . 85 255 
Sandstone, hard, "flinty" ... . .. .. ................. .. . . .... . IO 265 
Limestone, ••Jaminatod" . ... . .. ... .... ........ ... . ....... . . 28 293 
Shale. black and gray .... . ............................... . 27 320 
"Rock," red ...•.......................................... 8 328 
Limestone, shells and shale, In beds not over 1 foot thick .. ... . 17 345 
Sandstone and limestone .............................. ...•. 32 377 



126 GEOLOGY OF JA~KSON COUNTY. 

12. RECORD OF WELL AT MT. WASHINGTON, NEAR INDEPE'.\TDENCE­
Continued. 

Pennsylvanian-Continued. 
Shale. gray and black. . . . . . . . . . . . . . . . ............ . 
Sandstone, black, solid, said to resemble coal. .. .. ..... . 
Limestone, soft ............ . ..... . ............. . ...... . .. . 
Shale, soft. . ...................... . 
Sandstone. . . . . . . . . . . . . . . . . . . . . . . . . . ............ . 
Shale, sort, with liincstone layers. . . . ................ . 
Sandstone. . . .................................. . 
Shale, some layers tinged with red: 
Sandstone .................... . 
Shale......... . . ....... . 

lVrississippian (?); 
Limestone (?), solid, lowe,· 20 feet r eported t6 t·e on edge or 

diagonal; a crevice here caused tbe cutt.ings to be carried 
away ............... ... . ... .......... . 

Not recorded.. . . . . . . . . . . . . . . ....... .. ......... . 
Clay, drab, soft and '' loose" limcstono ...... ... ............. . 

Mls.5issippian: 
Limestone, white, soft. with partings 2 to 5 feet thick ....... . . 

Thickness. Depth. 

Feet. Feet. 

39 41G 
4 420 

25 445 
32 477 
15 192 

100 592 
13 605 

100 705 
25 730 
15 745 

75 820 
100 920 

GO 980 

225 1205 

NoTe.-''l'ho above record is taken from a very imperfect log and closer correlations 
are impossible. 

13. RECOT{D OP DR. J.P. KANOKY W!!;LL NO. 4. 
(Fairland Heights, near Independence.) 

Thickness. Depth. 

Pleistocene and Recent: Feet. Feet. 
Soil......... . . . . . . . . . . . ........ . ...... •. .......... 30 30 
Gravel .......................... , .... .................. . 10 40 

Pennsylva.nian: 
Kansas City formation: 

Limestone (Bethany ];'alls) ................ . ....... . 12 52 
Shale............ . . . . . . . . . . . ...... · · · 8 60 
Limestone (l-!erthtt) ............................. , , ... . lO 70 

Pleasanton formation: 
Shale ......... ..... ...... , , ...... , , .. · · · · · , · · · · · 3 73 
Li mes tone . . . . . . . . . . . . . ... .. .... . . ... . ,5 78 
Shale....... . ..................... · · ·. · · · · 70 148 
Shale ........... . .... .. ................ . 35 1Ra 
OIL SAND.................... . . , . ...... . 5 188 
Shale, reel.......... . ............... . .......... . 5 193 
Li mcstonc ........ . ..... . ...................... . 22 215 

~:=:~: : : : : : : : : : : : : : : : :· ....... : : : : : : : : : : : : : : : : : : : : : : 5 220 
10 230 

HenrieUa formation: 
Lhnesto11e ......... . ..... . ...... . ...... • ............. 8 238 
Shale ..................... , .... , . ,, .. ,, ,, ···· , ······· 7 2~15 
Li mcstone ............... .. ...... .• .......... , .. . ... . 5 250 
Shale..... . ..... • .... , , , . · · · · · · · · · · · · · · · · 10 260 
Limestone . ............ . ......... .. .... .. ... . 5 265 
OJL SAND ..........•............................. 10 275 

Cherokee shale: 
Shale .......... . . .......... .. . . 15 290 
Limestone..... . ................. . .............. . 5 295 
OAS SAND.............. . .............. . 4 299 
Shale .............................. .. ............ . .. . 10 309 
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13. RECORD o~· DR. J. P. KANOKY WELL NO. 4- Contlnued. 

Thickness. Depth. 

Feet. 
Cherokee shale-Continued. 

Limestone . . . . . . . . . . . . . . . . . . ...... . 3 
Shale ....... . 15 
Limesto,,e and shale . . . 4 
Shale, black, GAS .......... .. ..... . .. ..... . 5 
Shale .... ... ...... . .... ... . ... . 5 
Sand ............... . 8 
Shale .............. .......... .. .. .. .. · · . · · · · · · · · · · · · · G 
OIL SAND . ....... .. . ....... . 75 
Shale ............. . .5 
Limestone ......... .. .... .. .. .. ... ... .. .. . . a 
Shale, black.... . . .. .. . . .. .......... . . 8 
Shale, s latY, water. . . . .. . .. .. ... . .... .. ... . 5 

14. RECORD OF DR. J. P. J<ANOKY WELL NO. 5. 
(Fairland Heights. near Independence.) 

Feet. 

:-112 
327 
331 
336 
341 
349 
355 
430 
435 
438 
446 
451 

Thickness. Depth. 

P leistocene and Recent: 
Soil ................. ..... .. . . 
Gravel ....... . .... . 

Penusylvanian: 
Kansas City formation: 

Shale... .. .. ...... .. ..... . ..... . .. . . ... ...... . 
Limestone (Hertha) . ..... ........................... . . 

Plea,sa.nton formation: 
Shale .. .... .. ........ .... . . 
Limestone ... .. ...... ....... ..... . .............. . ... . 
Shale . ............... . . . .. .. .. . . .. . ................. . 
Limestone........... . ... ................... . ... . 
Shale... . . . . . . . . . . . . . . . . . . . . . . . . ..... ... . 
OlL SAND .. .. ........ ... .......... . ... . .. .. .... .. . . 
Shale, reel . .. . ... . .. .. .. . .......... . 
Limestone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . ..... .. . 
Shale . ..... ....... . .... .. . .. ...... . . .. . .. · .. ·. ······· 

Henrietta formtttion: 
J,imestone. . . . . . . . .. . ........ . . .. . .. .. .. .. ..... . 
Shale ............ .... .. .. . .. . .. .. . . .. .. . ··· ···· · ·· ·· · 
Limestone ... . ... .... .... ....... .. . ..... . ... . 
Shalo .... . 
Limestone ............................. . . ..... . .... . 
Shale ......... . 
Limestone .... . 

Cherokee shale: 
Shale. . ......... . .................. . . .. .. . .. .. . 
Limestone . . . . . . . . ... . . .................. . . 
Shale ......... ... .... ........ ... .... ... . ·····.· ···· • · 
Shale ........ . ..... .. .... .... .............. ... . ..... . 
Limestone . .. . ...... . .. .. .. ...... .. ................. . 
Limestone ....................... . ..... .... . . , . . .... . 
Shale ..... . 
Li mes tone . . . ......... . . . 
GAS SAND. . .. . . . ...... ... . ..... .. .... ... • . .... 
Shale .......... .... .. .. .... ... .. .. ....... .. ... . .. ... . 

Feet. 
50 
11 

10 
5 

20 
10 
15 

5 
55 
5 
8 

24 
20 

JO 
7 
5 

10 
5 

JO 
3 

15 
6 
5 

20 
2 
3 

12 
2 
8 

10 

Feet. 
50 
61 

71 
76 

96 
lOG 
121 
126 
181 
186 
194 
218 
238 

248 
255 
260 
270 
275 
285 
288 

303 
309 
314 
334 
336 
339 
351 
353 
361 
371 
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15. RECORD OF WELL OF L. II . K N OCHE. 
(SE. U Sec. 20, T. 47 N., R. 33 W.) 

Thickness. Depth. 

Pleistocene and Recent: Feet. 
Soil . .. ........ ...........................•........ ...... 
Gravel ..................... . .................. • ........ . 

Pennsylvanian: 
Kansas Cit,y formation: 

Limestone, gray (Bethany J<'alls) ....................... . 
Shale ............................................... . 
Limestone ....................... ... ....... .. ....... . 
Shale . ......................................... ······ 
Limestone (B"ertha) ......................... .. ....... . 

l'leasanton formation: 
Shale, Ugh t ...... ........ ..... .............. ..... • ... 
Limestone, shelly .............. , . . . . ........... . 
Shale, dark ........................... .. . ........... . 
OAS SAND .......... ... .... • ...... .. .... ........... 
Shale, !lght ............. .. ... ... ... •. ..... . .......... 
Sha.le, dark .. .. ............. ............ ... ..... .... . 
Shale, light ...... . .. , ........ .• .... .. ..... .. ......... 
Shale, rod ...... .. .. ..... .... . ....... ... .. ........ .. . . 
Shale, dark ............ .. ..... . ......... . ........... . 

Henrietta formation: 
Limestone ......................... • ................. 
Shale ............................ ·· . . ···· ·· ·· ·· ······ 
Limestone ............. ...... ............ , .... ·· , .· · · 
Shale .... .. ............................... • .......... 
Limestone ...................................... . ... . 
Limestone, hard ............................... . ..... . 
Limestone . .. ........ . ... ......... . .. ............. . . . 
GAS SAND ........................................ . 

Cherokee shale: 
Shale. dark ... ............................ ......... . . 
Limestone .......................... . ........ ....... . 
GAS SRALE, hard, bituminous .......•............ •. . . 
OIL SAND ............. . .......... .. ............... . 
Shale, white, sandy .......... • ...... .• ............ •. .. 
Limestone . .. ........... ...........•................. 
Shale, dark ................ .... .......... .. ....... .. . 
OIL AKD GAS SAND .............. . ............... . 
Shale, dark .. .. .. .. ................ ... .............. . 
OIL SAND ................ ..... ......... .. ... ...... . 
Shale, dark ................. . ............ .. ......... . 
Shale, llght .................•............ .• .......... 
Shale, dark ..................................... · .. . · 
Coal. ............ . . . ............ . , ...... ····.······· 
Shale, dark ..... . .......... •..... . ..... . . ............ 
Shale, light ....... .. ............. . .................. . 
OAS SAND ............... •• .. ... ... .. .............. 

16. RECORD OF WELL (OWNER UNKNOWN). 

(Fairland Heights, near Independence.) 

13 
5 

14 
5 
l 
5 

12 

40 
10 
40 

5 
15 

5 
15 

5 
32 

5 
2 
5 
4 
7 
2 
3 
7 

10 
5 
4 
5 

32 
5 

20 
27 
23 
14 
71 
10 
12 

7 
5 

15 
25 

Feet. 
13 
18 

42 
37 
38 
43 
65 

95 
105 
145 
150 
165 
170 
185 
190 
222 

227 
229 
234 
238 
245 
247 
250 
257 

267 
272 
276 
281 
313 
318 
338 
365 
338 
402 
473 
483 
495 
502 
507 
522 
547 

1'h.i"kncss. Depth. 

Pleistocene and Recent: 
Soil .. . ................................................. . 
Gravel ................................................. . 

Feet. 
30 
15 

Feet. 
30 
46 
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16. RECORD OF WELL (OWNER UNKNOWN)-Continuod. 

- ·--··-·------------------------------ --------
Thickness. Depth. 

Feet. Feet. 
Pennsylvanian: 

Kansas City formation: 
Limestone (Hertha) ... 8 53 

Pleasanton formation : 
Shale ............... . 30 83 
Limestone ........•......... 5 88 
Shale .......... · .......... .. .. ...................... . 45 133 
Limestone ............. . ... .. ........... . . . 4 137 
Shale.............. .. ........ .. . . . .. ......... . 18 155 
GAS and OIL SAND ................ . 10 165 
Shale, red ... .. ..... . ............. . 4 169 
Limestone ............. . .... . 20 180 
Shale .................. .. .... .... ... . 15 204 

Henrietta formation: 
Limestone .............. . 4 208 
Shale .......................... .. . . 10 218 
Limestone ................ . .. . 10 228 
Shale .................... . 10 238 
GAS and OlL SAND .............. . 8 24G 

Cherokee shale: 
Shale ...................... . . . ··········· ······ ·· · · 5 251 
Limestone . ............... . . .... .. .. . . 4 255 
Sha.lo .................. ... . .. .. .. .. . . 10 2G5 
GAS SAND.................... .. .... ... . 6 27) 
Shale.................. . . ................... . 3 274 
Limestone.......... .. . ..... ...... • 2 276 
Shale .. ........................... · ··· · ··· · ··· · ·· 15 291 
Sha.le .. . ................... .. . . .... · .. . ··· · ··· · · 14 305 
Limestone ............... ......... ..... ... .. . . . 2 307 
Shale .......................... ..... ... . ·· ······ 7 314 
Shale, black, slaty. . . . . . . . . . . . . . .. . ..... . 4 318 
Shale .................. . . ............• . ....... . 5 323 
OIL SAND .......... ... .. . ... .. . ........ ... .. ..... . 85 408 
Shale . . ............. . .. .. ........... . ...... ..... ... . 5 413 
Limestone... .. ... ............ . . ... . ...... . . 3 416 
Shale, black, GAS . .. . ... ........ .... . . 4 420 
Shale ................ .. ............. ... ·············· 35 455 
Shale, wh.ito ...... ... ............... . . ............ ... . 10 4G5 
Sand .............. ....... . .. ..... . ....... . 15 480 
Sand, water ........... . ..... . .. ... .... .... .... ... . 45 525 
Sha.Je ............... . ............ . . ... . ........... . 10 535 
Shale .............. .. ...... . ..... . ... . 143 ()78 
Sand, water ...... .. ................................. . 15 693 

17. RECORD OJ!' WELL (OWNER UNKNOWK'). 

(Near Bcltoo, Cass County. Sec. l, T. 46 N .. R. 33 W.) 

Thickness. Depth. 

Pleistocene and Recent: Feet. Feet. 
Soil ..................... •......... ... . ... . .. ...... .. . . 5 5 

Pennsylva.nian: 
Kansas City formation: 

Clay, blue .............. . ......... ... ............... . 15 20 
Limestone ...•.. .......... , ................ ... . . 10 30 
Shale, light ...... . ................................. .. 10 40 
Shale, blue .. , ............................... . ....... . 40 80 
Limestone, very hard (Bethany Falls and Winterset) .. . 50 130 

G-9 
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17. RECORD OF WELL (OWNER UNKNOWN)-Continued. 

Thlckness. Depth. 

Kansas CIW formation- Continued. Feet. 
Shale, blue ...................... . . : .. . .............. . 2 
Coal (black shale) .... ..... ..... . ............. .... ... . 3 
Limestone, white (Hertha) ....... . .. . .... .. ........... . 20 

Pleasanton formation: 
Shale, blue ........................... .. ... . ... . ..... . 45 
Shale, light .•................... . . . ..... . .... .. . . . .. . 68 
Shale, blue .................. . .. . . ............... . 15 
Shale. light. . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . 20 
Rock, red ............ . ......... .. .. .. ... . ...... . .... . 5 
Limestone. very hard. . . . . . . . . . . . . . . . . ........ . 10 
Shale, blue. . . . . . . . . . . . . . . . . . . . . . . . . ... . ....... . 30 

Ilonrietta and Cherokee: 
Limestone, very hard. . . . . . . . . . ....... . . 9 
GAS SAND ............. . ... ........... . ..... . .... . 10 
Shale........ .. .......... . . . .... . ... . 5 
Limestone, hard ..... . .. .. ........ . ...... . ....... . ... . 10 
GAS SAND ........ . .. ... . ... .... .. ..... . .......... . 8 
Shale, light. . . . . . . . . . . . . . . . ......... . ... . 12 
Sane!, water ........................ . .... . . . ...... . .. . 10 
Shale, dark ......... . ...... .. ... . .. ............. . 7 
Shale, bituminous .... . ... . ......... . 5 
Shale, light .......... .. ............. . ..... . ...... • . .. 15 
OIL SAND ....... .. . . ..... .. ....... . . . .... . ..... . .. . 20 

18. RECORD OF WELL 0.F Wl'l'TE GAS ENGINE WORKS. 
(Sixteenth and Oakland streets, Kansas City.) 

Feet. 
132 
135 
155 

200 
268 
283 
303 
308 
318 
348 

357 
367 
372 
382 
390 
402 
412 
419 
424 
439 
459 

Thickness. Depth. 

Pleist,ocene and Recent: 
Soil. ... .......... .. .. .. ........................... . 
Sand ........ .. .................... .. . . .. .. .. .. ... . ..... . 
Gravel .............. , .... . ...................... .. .... . . 

Sand .................. • .. . .... .... .. . ............ 
Pennsylvanian: 

Pleasanton formation: 
Limestone .....•......... . .... .. .. . .................. 
Gravel ........... . ...... . .......... .. .. . ..... . 
Limestone .. ..... . • ......• . ............. . ....... . .... 
Shale ..................... . ......................... . 
Limestone ........ · . • .............. . .................. 
Shale, red .•............................. .. .. . .... • . .. 
Limestone .......... . . . .... .. ... .•• ....... . ........ .. 
Shale .............. •... . ... . .............. . ······· ·· · 

Henrietta formation: 
Limestone............. . ... .. ..... . .. . ...... . 
Shale .. ....... ............. .. ....................... . 
Sand, GAS •........................ . .... . .. . . . ....... 

Cherokee shale: 
Shale .... .. ........... . .. . . . ....... ····· · ········ ···· 
Sand . .... . ............................. . .. . ........ . 
Shale .......... • ..... • ..................... . ........ . 
Sand .......... •• ..... . ..................... . ....... 
Shale.......... . ......... .. ...... . . ........ . . 
Limestone ........................... . .. .. .. ... .... . . 
Shale ..•..... .... ..........•.. ,, .... · .. · · ,,·········· 
Sand, GAS............ . .......... . . . .......... . 
Shale .... ... ..... , .... . • · · · · · · · · · · · · · · · · · · · · · · · · 
Sand ...... .......... .. . . ...... .. . . ..... . ......... . . . 
Sand, OIL .....•.......... . .... . ............. ... . .... 

Feet. Feet. 
15 15 
10 25 
8 33 

30 63 

1 64 
9 73 
2 75 

10 85 
6 91 
4 95 

12 107 
20 127 

3 130 
30 16: 
10 170 

4 174 
6 18() 

12 192 
4 196 

153 209 
5 214 

18 232 
15 247 
20 267 
8 275 

29 304 
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19. RECORD OF WELL OF .J. N. DIETZ.* 

(Thirty-third and Holly avenue, Kansas City.) 

Thickness. 

Pleistocene and Recent: Feet. 
Soil . ...... .. ......... ... .......................•........ 11 

Pcnns:vlvanian: 
Limestone, gritty ............. . .......................... . 2 
Shale ....... ... .... , . .. .. ······ ························· · 11 
"Soapstone." bluo .......... ... .......................... . 6 
Limestone ..... . .... .. . ................................. . 26 
Slate ............... . ...... . .... . .. . - ·. · · · · · · · · · · · · · · · · · · 9 
Limestone ............... .. ..................... •.. ...... 61 
Rock, flinty ........ .. ............. .. .................... . 14 
Slate ..... . ......... . ....•... .. ...... ... . .. .............. 3 
Limestone ......... . ..... .... .......................... . . 7 
Slate ..... . ............................................. . 8 
Limestone . ................... .. ................... . .... . 17 
Slate ............................ ... . . ... ... ········· · ··· 10 
Sandstone, shelly .................. •......•... ... ..... .... 9 
Sandstone, soft ......... .. ... ... ... .................. . ... . 5 
Coal and water .. ..... .. ......... .. .......... . .. ......... . 1 
Limestone ... ........... .... . ...... ........ ...... .. .... - · 3 
Slate ............. . ..... . ..... . .. .. ... .. ...... . ... ... ... . JO 
Limestone ........... .... ... . ............ .. . .. .. .... .... . 10 
Shalo, black, GAS ....•...... . . ...... ............ ......... 7 
Sandstone. witter ......... .. ... .. ....... ... .............. . .4 
Soapston e and slate .. . .......... .. ...... .. ...... .. .. ... .. . 6 
Sandstone, water ...................... .. ........... • ..... 73 
Sandstone, water.· coal. and GAS ........ • . ...... . ........ .. 74 
Lignite (?) and coal ... .. .. . ......... .. ........... . ... .. .. . 21 
Sandstone ............ ... .... ...... ........ .. ...... .. ... . 4 
Shale ................ . . .................. . ........ . ... ··· 16 
Slate, black .. .. .. ....................................... . 2 
J_;imestone .... . .. .... .... .......................... •.. .. . 5 
Shale, sandy ......................... .. ............. . . · , · 10 
Slate, dark .......... . ................................... . 2 
Shale and soapstone ............................ ... .. ..... . 29 
Sandstone, water .... .. .... . . .. ......................... . . 41 
Slate, gray .. ..................... . . .. ......... .. ....•..... 13 
Limestone ...... ..... .. .. ....... ... ... . ............ ... .. . 20 
Sandstone .. .......... . ........ ... ........ . ..• . .......... 6 
Shale . .. .... . ..... . . . . . .. . ... .. .... .. .. ················ ·· 12 ~ 
Coal ....... . . ...... ... ................... . ....... .. .. .. . 1~ 
Clay .................. •..... ..... .............. . ........ 1~ 
Shale, black .... .. .. ..... .. ................... .. ......... . 3 ~ 
Slate, gray . ... . .. .... ... ............ .. .................. . 6 
Slato, black ........ .. ................................... . 13 
Coal . . ..... ....................... .... . . .............. . . 2~ 
i?andstone. gray ................. .. ..... .. .. .. .. .. .. .. ... . 5 

*Kansas City Journal , June 3, 1888. 

20. RECORD OF WELL OF DR. W. E. :.\HNOR. 

(Near Red Bridge, about 3 miles sou th of Kansas City.) 

131 

Depth. 

Feet. 
11 

13 
24 
30 
56 
65 

126 
140 
143 
]50 
15/3 
175 
185 
194 
199 
200 
203 
213 
223 
230 
234 
240 
313 
387 
408 
412 
428 
430 
435 
445 
447 
476 
517 
530 
550 
556 
568)1 
570 
571~ 
575 
581 
594 
596U 
601 ~ 

Thickness. Depth. 

Pleistocene and Recent: 
Soll ........ . ................ ... ............. . .......... . 
Gravel. ................ . . ... ... . . . 

Feet. 
2 
3 

. Feet. 
2 
5 
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20. RECORD OF WELL OF DR. W. E. MINOR-Continued. 

Thickness. Depth. 

Feet. 
Pennsylvanian: 

Kansas City formation: 
Limestone (Bethany Falls) . . ..... ... ... ... ....... .. .•.. 
Slato, black .... .. .. .. .. . . .... .......... . ... . .... . .. . 
Limestone (Hertha). .. ... . . . . . ... . . • ... ...• ...... •• .. 

Pleasanton formation: 
Shale, light ........ ... . ... . .......... .. ... .. . ... . .. . . 
Shale, dark . . . . . . . . . . . . . . . . . . . .......... . 
Shale, red ... .. . . ... ........ ... .... . .. . .... , ....... •.. 
Shale, light .............. .. ...... .... ... .. .. . .... . .. . 

B:enrletta and Cherokee: 
Limestone ... .. .. .... .. . ... ...... •. ...... • ...... . .. · · 
Shale ........ .... ...... . . ..................... .. .. , .. 
Limestone ........... •• ... ..... .. .. .. .. ... . ...... •. .. 
Shale . . •... . .. .. .... ... ............ •• ............ ···· 
Limestone ....... ... .. . ............••.. .. ............ 
SIMe, black .............................. •... ... ... . . 
GAS SAND ............ ... . .. . ... ..... ... ..... .. ... . 
Shale .............................. • . . . ... . .. ···. ···· 
OIL SAND .. .. .. .... .... .. ......... .. . .. ... ... .... . . 
Shale .. • ... ... .. ... .. .. .. . . ......... ......... .. . .. .• . 
Shale, dark . .. ....... ... .. ...........•.......... . .. . . 
Limestone .... .... . ....••. . ....... ... • . .............. 
Shale, dark, san<ly .. . . .. . .. .. .... ..... . . .. . ... . . . .... . 
Shale .. ...... .. .. .. .... . .. . ... .. .. . . .. . ······ · · ·· ·· ·· 
Shale, black .. ............ . ...... . ...... . ... ... ... ... . 
Shale .. . .............................. • . .. .... . .. . ... 
Limestone .. . ........... ... .. ... . ........ ... . .. .. ... . 
GAS SAND ..... •• ..... • .. . .. .. .. ......... .. . .. ... . . 

21. RECORD OF W. S. DICKEY WELL No. 1. 

(Fifty-second and Holmes streets. Kansas City, Mo.) 

15 
5 

10 

121 
10 

4 
41 

7 
15 
6 

22 
5 
3 
7 

66 
12 
46 
10 
3 

82 
32 
10 
10 
15 
3 

Feet. 

20 
25 
35 

156 
166 
170 
211 

218 
233 
239 
261 
266 
269 
·276 
343 
354 
400 
410 
413 
495 
527 
537 
547 
562 
565 

Thickness. Depth. 

P leiswcene and Recent: 
Soil .. ........ .......... .... . .. . .... . .. ...... . .... . ..... . 
Clay ............ ... ... ... . .•........ .... . . .. .. .. .. ...... 

Peonsy lvanian :' 
Kansas City formation: 

Limestone (Part of Raytown) ..... . ... . ..•.. . . .. ... 
Blueshalo . .. .. .. .. ................ .. .. ... . ... . .. . 
Limestone ........... .... .. .. ... . 
Sha.le .... ... ........... . ........ ......... .. ........ . . 
Red mud ........ . .............. .... .. . 
Shale . ... . .......... : .. ...... .. . . 
Limestone (Cement City) .. . ... ... . . _. ......... . •• ...... 
Black shale ................. . .. ... . .. ..... ... .... ... . 
Light shale .................. . ... . .... .. .. . .. . 
Limestone (Drum) .............. .. ..... ... .... ••.. .... 
Shale . ... •. .. ........... • ............................ 
Limestone ....... . ..... . .... . . ....... .. ... . .. • .. ·. 
Shale ........ .. .. ... .... ... .. .. .. .. .. .. . ... .. ...... . . 
Limestone (Winterset) ..... ... . .. .... .. ... . .. .. .. ... . . . 
Brown shale ...•......... . .. .... .. .. .... . ... . . 
Limestone (Bethany Falls) .. . . . . .. ..... . . 
Black shale ..... ... ... .... .. ........ . ....... . 
Limestone (Hertha) ...... . ....... . ... . ... . . . . . .. •. .. . . 

Feet. Feet. 
6 6 
7 13 

1 14 
4 18 
2 20 
8 28 
2 30 
3 33 

10 43 
5 48 
5 53 
8 61 

12 73 
2 75 
4 · 79 

34 113 
5 118 

23 141 
2 ,143 

17 160 
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21. RECORD OF W. S. DICKEY WELL No. 1-Continued. 

.Pleasanton formation: 
Brown shale ......................................... . 
Limestone .......................................... . 
Shale ................ .... .......... .... .......... ... . 
OIL SAND .... ..... .. . ............ .. ........... .... . 
Shale................ . . ... . . ............. . 
Red rock ... . ... . ..... .... .... ... ................... . 
Limestone........... .... ... . ...... .... . . ....... . 
Shale ................. . ............. . ... . ... . ....... . 

Henrietta. formation: 
Limestone ................... ................... .... . 
Shale ............................................... . 
Limestone . . ...... . ... • ............ .. ...... .. .. .. .. 
Shale ................ •....... . .....• . ................ 
Limestone .......................................... . 
Shale ............................ ·· .. ················ 
Limestone .......................................... . 

Cherokee formation: 
Black slate, GAS. . . . . . . . . . . . . . . . . . . . . ..... . . . . 
Limestone ........... . .............. ................ . 
OJL SAND ................ . ........................ . 
Limestone........ . . .. ...... . .. . 
W'ltit-0 shale ................. ........................ . 
GAS SAND ......... • ........................... .. .. 

Thickness. 

Feet . 

5 
3 

92 
5 

20 
3 
4 

43 

4 
2 
4 

10 
6 

10 
4 

4 
7 

12 
20 
10 
9 

22. RECORD OF W. S. D ICKEY WELL NO. 2. 

(At southeast corner of Fifty-first and Holmes st,reets; surface altitudes 
about 925 feet.) 

133 

Depth. 

Feet. 

165 
168 
260 
265 
285 
288 
292 
335 

339 
341 
345 
355 
361 
371 
375 

379 
386 
398 
418 
428 
437 

Thickness., Depth. 

Pleistocene and Recent: 
Soll .................... . ........................... . ... . 
Clay .............. . ......................... . .......... . 

P ennsylvanian: 
Kansas City formation: 

Limestone (part of Raytown) ......................... . 
Blue shale .........................• . ............ . .. . 
Limestone .........................•................. 
Shale ..... . ....... . .......... . ......... ·,··· ··· ····· · 
R ed mud .................... .. .... .. ...... .. ..... . . . 
Shale .............................. ......... .. . 
Limestone (Cement City) ..................... ... ..... . 
Blue shale ................... ............. . ... ...... . 
Light shale ..................................... .. ... . 
Limestone (Drum) ........ .. ... . ..................... . 
Shale ...... .. ............. . ......................... . 
Limestone (Winterset) .............. . ......... . ....... . 
Shale .............................. .... .... ......... . 
L!mest-0ne (Bethany Falls) .... ..•....... ............... 
Shale ......................... . ... . ......... . ... . 
Limestor..e (:f!er tha) .................................. . 

Pleasanton form:\tion: 
Shale ................................ • ...... ····.····· 
Limest-0ne and water ................................•. 
Shale ............................... ....... . .. ...... . 
Rod mud .............•.............................. 
Limestone ................ . ................. . ...... . . 
Shale ........ . ......... .. ..........................•. 

Feet. 
6 
8 

5 
2 
9 
1 
5 

10 
6 
5 
9 • 

18 
35 

4 
23 

2 

30 
4 

86 
6 

12 
38 

Feet. 
6 

14 

15 
20 
22 
31 
32 
37 
47 
53 
58 
67 
85 

120 
124 
147 
149 
166 

196 
200 
286 
292 
304 
342 
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22. RECORD OF W. S. DICKEY WELL NO. 2-Continucd. 

TWckncss. Depth. 

Feet. Feet. 
Henrietta formation : 

Limestone........ . .. . .............. . . . .. .... . . 7 349 
Shale ..... . . ...............•.. ... ........ . 3 352 
Limestone .......................................... . 4 356 
Brown shale ........ ..... ......... ..... .. ..... . .... .. . 8 364 
Limestone .. .. . ........ .. ........•......• . ....... . . . 8 372 
OlL SAND.. .. ....... ...... . .... .. .. . . . ........ . 7 379 
Shale ..•...... ......... .... .. .... ••.. ..... • ····•····· 10 389 
Limestone .................. . .. ...... .. .. ..... ...... . 7 396 

Cherokee shale:* 
Dark shale and water ................................ . 13 409 
Limestone......... . .. .......••.... ..... ....... . 3 412 
OIL and sand. . . . . . . . . . . . . . . . . . . . . . .. ... . . . 7 499 
Limestone .. . .. .. .. ..... . ... ...... ... ... . .. .. .. ..... . 7 426 
\Vhite shale .........•.... . .•. ...... .. . ... . . ... 10 436 
Sand and CAS ...................................... . 14 450 
Black slate ................................... . ...... . 12 462 
White shale .... .. .. .• . ...........•................. .. 20 482 
Sandy shale ...................... • ....... ... .. . ...... 47 529 
Limestone .... ... .. ........• . ............ . . .... .... .. 7 536 
Black slate. . . . ........................ · · · 6 542 
Limestone . .... .... . ... ...... .... ...... . 3 545 
Sand .... .... .. ...................... . ...... . ....... . 7 552 
Dark shale . .. . • . ....... ..... .. ... .. . ...........•.. . .. 10 562 
White shale ... . .. . ..... .. . .. ... .... .. ... ... ...... . .. . 10 572 
Dark shale.. .. . .. . ...... . .. . 50 622 
Sand and GAS .... . . .. .. .. ......... . ..••......••.. 24 046 
Shale ...... .. .. ........................ ··,.········ ·· 76 722 
Dark slate, water and GJ\S ... ....... ....... .......••.. 8 730 
White shale ................ . ... ..... · . . .... . 35 765 
Dark shale ................. . ................. . 35 800 
Limestone . .... .. ... . ...... .... .. ..... .. . ..... . 18 818 
Coal. ............ . ........ ••. ... ••.. ............. . .. 2 820 
Sand and salt water ......... .. . . .. ......... . ...... ... . 30 850 

l\rlssisslpplan: 
Limestone . ... .. . ........•.....•.......• . ........ ..... . .. 6 856 

23. RECORD OF W. S. DICKEY WELL No. 3. 

(In block bounded by Fifty-first. Fifty-second, Holmes and Rock Hill streets.) 

Thickness. Depth. 

Plcistocor.e and Recent: Feet. Feet. 
Soil ..................... ......... ... ..... .. ........... . . 6 6 
Clay .. ... ...... ...... ... . ." ........................•..... 6 12 

P ennsylvanian: 
Kansas City fOrmatio11: 

U mestone (Raytown). . . . ... . .••..... .. ......••. . 8 20 
Blue shale ... .. ... . ............... ... .. ...... .. .... . . 8 28 
Limestone ... .... ..................... . ....... . . .. .. . 2 30 
Shale ..... ... ..... ............. . .• ... .. . . . ....... ·. · . 9 39 
Limestone (Cement City) ...... ... .•... ... ... .... • ..... 12 51 
Shale ..................... .... . ....... . • ............. 9 60 
Limestone (Orum) ... •.. .. ..• . • . . ..•..... ...... .. . • ... . 8 68 
Shale ............................................... . 19 87 
Limestone .. .. ........... . . ...... .. .. .. } { 
Shale.. . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . (Winterset) 
Limestone ............... . . ... . .. ... . . . 

21 108 
4 112 

12 124 
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23 RRCORD O.F W. S. DICKEY WELL No. 3-Continued. 

Kansas City formation-Continued. 
Shale ..................................... • .......... 
Limestone (Bethany Falls) ............................ . 
Blue shale .......................................... . 
Limestone (Hertha) ................•. · ................ . 

Pleasanton formation: 
Sha.lo .............. .. ..... ... ........... .... ........ . 
Red rock ............................... . ........... . 
Shale ............................................... . 
Sand and GAS .................... . ................. . 
Shale ............. ... ... . • , ....• •.. ... ....... ....... . 
OIL SAND .............. • .................... . ..... . 
White shale ......................................... . 
Red rock .... ..... . .... .. ....... . ................... . 
Shale ................... . ........................... . 

Henrietta formation:* 
Limestone ........ • ............. • ..... •.. ... • ........ 
Shale ................... ... ................. . ......•. 
LimestoL.e .......................... ................ . 

Cherokee shale: 
Black slate and water ................................ . 
Limestone .......................... .. .... . ......... . 
OIL SAND .................. .. ..................... . 
Limestone ...................•............ ....... .... 
Shale ........... .. ............................... .. . . 
Limestone ...... • .................................... 
Shale .......... •.. .................................... 
Black slato ........................................ . . . 
S)1ale........... . ................................ . 
Sand and water ....... .... ........................... . 
Limestone ..................... ... ........ ... ....... . 
Shale .................... · ......... . ............. • .... 

Thickness. Depth. 

Feet. 
5 

27 
2 

14 

7 
3 

33 
15 
50 

7 
13 
8 

68 

7 
12 
6 

4 
7 
9 
5 
6 
3 

23 
9 

48 
18 
2 
4 

Feet. 
129 
156 
158 
172 

179 
182 
215 
230 
280 
287 
300 
308 
376 

383 
395 
401 

405 
412 
421 
426 
432 
435 
458 
467 
515 
533 
535 
539 

*Tho Pleasanton probably includes about 25 feet of tho Henrietta, as the 68 feet of 
sbalo Is much above the normal thickness shown in the other wells In tho same locallty. 

24. RECORD OF W. S. DICKEY WELL NO. 4. 

(In block bounded by Fifty-first, Fifty-second, Holmes and Rock Hill street,s.) 

Pleistocene and Recent: 
Soll .......................... • .......................... 

Pennsylvanian: 
Kansas City formation: 

Limestone (Cement City) ............................. . 
Shale ........................... • .......•............ 
Limestone (Drum) ............... . ................... . 
Shale ............................................... . 
Limestone ......................... .. .. } { 
Shale. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . (Wirterset) 
Limest-0no ............................ . 
Black shale ......................................... . 
Limestone (Bethany Falls) ............................ . 
Shale ......................................... . ..... . 
Lime shells and water ...... ........ .................. . 
Limestone (Hertha) .................................. . 

Thickness. Depth. 

Feet. 
9 

6 
12 
12 
18 
22 

4 
1.7 
3 

19 
2 
3 

12 

Feet. 
9 

15 
27. 
39 
57 
79 
83 

100 
103 
122 
124 
127 
139 
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24. HEOORD 0~' W. S. DICKEY WELL No. 4-Continued. 

Thickness. Depth. 

Pleasanton formation: Feet. 
Rod rock .. ........ ..........................• . ...... 4 
Shale ............................................... . 30 
Limestone . . . . . . . . . . .......... . 4 
Shale . ......... ... . ............. . ................ .. . . 71 
OIL SAN'D ......................................... . 5 
Shale...................... . ........ . 16 
Limestone .... . .... .............. .. .... . 4 
Shale .......... .... ................. ... ........... .. . 47 

Henrietta formation : 
Limestone. . . . . . . ............ , ... ... ..... . . 5 
Shale.- .................. .. . ...... , ···.·· 2 
Limestone..... . ..... ... . 5 
Shale ........................ ··,.······· · · · · · · · · · · 3 
Limestone ..... .. .. .. ............ .. ..... . .. . . .. .. ... . G 
Sand and GAS.. . . . . . . . . . . . .................. . 8 
Shale ............. ... ... ......... ···················· 4 
Limestone ......... . 7 

Cherokee shale: 
Shalo ......... . 34 
Limestone. . . . . ..... . ... . ... . ......... . 2 
Brown shale. . . . . . . . . . . . . .......... . 22 
Black slate. . . . ........ . 6 
Shale......... . ........ . ......... . 12 
White shale. . . . . . . . . . .. . .... . .... • · · · - · 15 
Sandy shale. . . . . . .. ... ... .. .. ... . . . 34 
"' ater sand ............ . ......... ....... ......... ... . 15 

25. RECORD OF W. S. DICKEY WELL NO. 5. 

(Corner of Fifty-second and Troost, Kansas City, )to.) 

Thickness. 

-
Pleistocene and Recent: Feet. 

Soll ................ . 18 
Pennsylvanian: 

Kansas City formation: 
Limestone . ........ . 3 
Shale ............................................ .. . . 6 
Limestone (Cement City) .......................... .. . . 9 
Shalo........... . ............. . .... . ... . 19 
Limestone (Drum) ..... ... ... . .. .. ..... ..... ... . ... .. . 10 
Shale .. . ...... . ..... .... ... ........ ··· ··· 10 
Limestone ............................. ) { 
Shale ........... ... ...... ............ .. } (Winterset) 
Limestone .... . ............ .. .......... J 

22 
4 

15 
Shale.................... . .................. . 7 
LI mestone (Bethany Falls) ...... . ....... ..... . 15 
Shale ... .... ............ .................... . .... ··., 3 
Limestone (Ilertha) . . . . . . .................. . 20 

Pleasanton formation: 
Shale........ . ...... . .. ............ · · · · , 4 
Red rock............ . .................. . 6 
Shale ........................ . .............. . ... . ... . 20 
Limestone ............. .. .... • . .. ..................• • 4 
Shale................ . ................. . . ..... .... . 69 
OLL SAND........ . .. . ..... .. ......... • . 7 
Limestone.... . ... ... . ........ .... .... .. ... ...... . 4 
Shale ................................. • .............• 15 

Feet. 
143 
173 
177 
248 
253 
269 
273 
320 

325 
327 
332 
335 
341 
349 
353 
360 

•394 
396 
4 18 
424 
436 
45 1 
485 
500 

Depth. 

-----
Feet. 

18 

21 
27 
36 
55 
65 
75 
97 

101 
JJ6 
123 
138 
141 
161 

165 
171 
191 
195 
264 
271 
275 
290 
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25. RECORD OF W. S. DICKEY WELL No. 5-0ontlnued. 

Thickness. Depth. 

Pleasanton formation-Continued. Feet. Feet. 
Red rock ......................... .. . 4. 294 
Limestone ...........•....... .. ...................... 4 298 
Shale............. .. . . ............• . . . . . 36 334 

JI enrietta formation: 
Limestone..... .. ... ..... . ... .... .. .. ... .. . .. . 6 340 
Shale.................. . ................. . . 12 352 
Limestone ..... .. .................. . 7 359 
Sha.Jc.................... . ... ... . · · ·. · · · · · · · · · · 23 382 
Limestone.... . .. .... .. . . ................... . ... . 6 388 

Cherokee shale: 
Shale, dark ... ........ . ............. . ............... . 25 413 
Limestone ..... .. ........ .. ........... . 6 419 
Sha.Je ........ . ... .. ........ . 8 427 
Limestone........... .. . . ... . ............. ... . . 4 431 
Shale (GAS).. . . . . . . . ..... . . ... . 14 445 
Bia.ck shale. . . .. . . . .. .. .. . . .......... . . 5 450 
Shale, dark. . . . . . . . . . . . . .. .. .... ... ........ . .. . . 41 4Pl 
GAS SAND .. , .. ................. · .... · ,. · · · ... · · · 3 494 

2G. SEE RECORD UNDER "UNDERGROUND WATERS." 

27. RECORD OF ROSEDALE WELL NO. J. 

(At plant of Kansas City Rollil1g Mills Co., Rosedale, Kansas.) 

Thickness. Depth. 

-----------------------------1----------

Pleistocene and Hecent: 
Surface ....................... , .······ · · · · · · · · · · · · 

Pen nsy Ivanian: 
Kansas City formation: 

Limestone (Bethany Falls and Hertha) ... . ... . .. .. . 
Pleasanton formation: · 

Soapstone ........................ . 
Henrietta. and Cherokee: 

Limestone ..................... . . 
Coal .................... .... .. .... ........... .. .. . . . 
Grcon shale .... ... ................................. . . 
Black slate, GAS. . . . . . . . . . . . . . . . . . .. .. .. ... . 
Soapstone........... . . . ........ . 
13lack slate, GAS . .............. .. . ... ..... .. . 
Greet• shale ....... . ............. . 
Limestone ....... . ... .. . .. .. . ....... . .. ..... . 
Coal .. . . ........ . . .... ..... . ... . ............. . 
Soapstone ........•............................ 

28. RECORD OF ROSED ALE WELL NO. 2. 

(One-half mile nearer Kansas City than No. 1 (27.\ 

Feet. Feet. 
23 23 

40 63 

180 243 

8 251 
3 254 

20 274 
G 280 

20 300 
8 308 

20 328 
1 329 
5 334 

11 345 

Thickness. Depth. 

Pleistocene and Recent : Ft. in. 
Surra.co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . 14 

Ft. in. 
14 
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28. RECORD OF ROSEDALE \\TELL No. 2-Continued. 

Thickness. Depth. 

Pennsylvanian: Feet. 
Kansas City formation: 

Llm~tone (Botha.ny Falls) ....... ••........ .... ........ 5 
Soapstone ........ ..................... • ...... .... .... 2 
Limestone (Hertha). . . . . . . . . . ....... . ..... . .... . 10 

Pleasanton formation: 118 
Soapstone ................ . . .... ..... .. ... ..... . 
Soapst-One ................ .. ............. • ........ . ... 

Henrietta and Cherokee: 
Limestone ................•............. . ............ 
Black slate. GAS ....... .. .............. . . .. ......... . 
Soapstone and limestone .. . ....... ........•...... ..... . 
Soapstone . .. .................. . ............... . . . 
Sand shale ....... ,, ...... ........... . ........ . ..... . . 
Soapstone ....................... . ......••.... . ....... 
Limestone ....... .... .... , .......... . ............... . 
Soapstone .. , .. ....•... ........................ ....... 
Limestone ...... . ................ ........ .... . ...... . 
Soapstone ................. • ................ 
Black slate, GAS ..... .......... • ..................... 
Coal ...... .. .................. ••... ... •• ............ 
Fire clay ............•.... . ..... •• ............ . ....... 
Limestone ...... ... .... ..... ... ........ ..... ........ . 

29. RECORD OF ROSEDALE WELL No. 3. 
(One-fourth mlle southwest of well No. 27.) 

3 6 
59 

5 
2 6 

15 
40 

1 6 
9 
2 G 

19 
2 4 
4 

.1 8 
10 

1 6 
4 5 

Feet. 

19 
21 
31 

H9 
152 6 
211 6 

21() G 
219 
234 
274 
275 6 
284 6 
287 
306 
308 4 
312 4 
314 
314 10 
316 4 
320 9 

Thickness. Depth. 

Pleistocene and Recent: 
Surface .................. • ..... .... .. .. .. ...... .......... 

Pennsylvanian: 
Kansas City formation: 

Limestone (Bethany Falls) .............. ............•. . 
Black slat-0 ................ ••.. .. ......... . ....... . .. 
Limestone (Hertha) ............... • ........ . .......... 

Pleasanton formation: 
Soapstone ....... ............................... . . .. . . 
Limestone. . . . . ... .. ........• . ............. .. .. . 
Soapstone ..... • .. . .......... . .... .... ................ 
Limestone ........... .. ..... • ............ . .. ......... 
Soapstone ......................... . .. .. .. .•.. .... .... 

Henrietta and Cherokee: 
Limestone. . . . . .. •• .... . .. ....... ....... .. .. .... . 
Soapstone ................................. . ......... . 
Coal ...... . ............... ... ........ ...•........... 
Soapstone .................. • .................. . 
Sand shale, salt water. . . . . . . . . . . . . . . . . . . . .... . .. . 
Bia.ck slate .................. . ............ . ....... . .. . 
Soapstone ..... ... .... .... ... . . ......... ... ..... ..... . 
Dlack shale. . . . . . . . . . . . . . . . . . . . . . ........... ... . 
Soapstone ... . ..... .. ........ .. ..... ............ .. . .. . 
Limestone .... • .......•.... •• . .. ... • .............. . .. 
Soapstone ............................ . .. . ......... • .. 
Limestone ... . ....... • ..... . .... , ... • .... , . . . ....•... 
Soapstone ........... .......... ..... . ............. . . . . 
Limestone ...... , .... . ....... ... .... • .... . . . ........ . 
Slate and GAS ....... .• ... . ................. ... ...... 

~~:~s!~:f ~: : : : : : : : : : : : : : : : : ·: : : : : : : : : : : : : : : : : : : : : : : : : . 

Ft. in. 
18 

21 
2 

15 

75 
2 

60 
5 

35 

5 
10 

4 
2 

11 
9 -
6 

15 
10 

1 
82 
18 
4 
2 
4 
2 

16 

Ft. in. 
18 

39 
41 
56 

131 
133 
193 
198 
233 

238 -
248 
248 4 
250 4 
261 4 
270 4 
276 4 
291 4 
301 4 
302 4 
384 4 
402 4 
406 4 
408 4 
412 4 
414 4 
430 4 

, 

• 
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30. RECORD OF ROSED ALE WELL NO. 4. 

(Ono-fourth mile north of No. 27.) 

139 

Thickness. Depth. 

P leistocene and Recent: 
Surface ............... . ........... . .............. • ..... 

Pennsylvanian: 
Kansas City formation: 
Limestone (Bethany Falls) .... . ................ . . 
B lack shale .......................... . ... . 
Llmostone .......... . ........ . ...................... . 
Soapstone . . ............ .. ..... • ..................... 
Llmostone (Hertha) .. . ... • .... •. ...... . .......... . ... . 

l'leasanton formation: 
Soapstone............ . ..... • ..............•... . .... 
Limestone .. . ....................... • .............. . . 
Soapstone and limestone .... . .. •. ............. . ........ 
Soapstone ........ . ......................... • ......... 
Limestone ...................... . .......... ····.··· 
Soapstone .................. • ....... . ..... . .... . ... . 

Henrletta and Cherokee: 
Limestone .. ... ............ • . ... . ................. . 
Black slate, GAS .... . .• ..... .• .......... . ..... . .... 
Limestone ........ . ............... • ......• • .......... 
Black slate ..................................... . . ... . 
Limestone .......... • ................... . ...... • ..... 
Black shale .............. •. ...... • . .... . ............ . 
Soapstone ........... • ............ . ................... 
Limestone ......... •• .... .• ........... . ..... · ..... ··· 
Black slate ......... . .... . . •. ...... .. .... .. ............ 
Limestone ................... . ...... . ...•............ 
Black shale ...................................... . .. . 
Limestone ...................... . ............ • ...... . 
Black sh,\le ...... •• ................... • ... . .. • ....... 
Soapstone ... . .................. • . ..........•......... 
Limestone ....... . ..... • •.. ·· .......... . ... . ........ • . 
Slate ............... . .. • ............. . . . ...••....... • 
Limestone ....... . .......... . ....................... , 
Gray shale ............. • ..... . .............. • ........ 
Black slate .......................... • ................ 
Coal ............................................•... 
Sand shale .............................. . ........... . 

31. RECORD OF WELL OF J. A. PAULIN. 

(One-half mile southeast of Argentine, Kansas.) 

Feet. Feet. 
13 13 

20 33 
2 35 
5 40 
8 48 

10 58 

127 185 
5 190 

15 205 
8 213 
4 2 17 
7 224 

10 234 
2 236 
3 239 
8 247 
7 254 

10 264 
5 269 
5 274 
5 279 

10 289 
5 2!)4 
2 296 
4 300 
6 306 
3 309 
2 311 
2 3 13 
3 316 
2~ 318~ 
2 320~ 

10 330~ 

Thickness. Depth. 

Pennsylvanian: 
Kansas City formation: . 

Limestone, clay, and dark shale •.•...•......... . .....•. 
Limestone ........... . ............ • ............ • ..... 
Slate, dark, hard .... .• ..........................• • .... 
Limestone. light .... .. ........... • .................... 

Pleasanton formation: 
Shale, red, soft ................. •• .... • ............... 
Shale, black, soft ............ . ....................... . 
Shale, dark, soft .......... . .................• • ....... . 
Slate, dark, soft ................ . . , ...•...... . ........ 
Shale, green and dark, soft ... . ..... . ..........•. . ...... 
Limestone, light, hard ........ . ....... . ............... . 
Sand, soft, dry, GAS ................................. . 
Shale, soft, green ..... . ............ . ................. . 

Feet. Feet. 

30 30 
2 32 
8 40 

70 110 

10 120 
7 127 

12 139 
6 145 

64 209 
2 211 

18 229 
55 284 
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31. RECORD OF WELL OF J. A. PAULIN-Continued. 

Thicknoss. Depth. 

Ft. in. Ft. in. 
IlenrieUa formation: · 

Limestone, hard . .................................... . 
Sand, top dark and hard, GAS ........................ . 

21 
18 

305 
323 

32. RECORD OF BORING IN KANSAS CITY ".'<EAR OLD UNION STATION. 

Thickness. Depth. 

P leis tocene and Recent: 
Drift ............................................. . ..... . 

Pennsyl,•anian: 
Kansas City formation: 

Ft. in. 
37 

Limestone, blue, flne-grained (Bethany Falls). . . . . . . . . . . . 21 
Clay, light blue............. . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Clay, dark colored. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 
Limestone, gray (Hertha).. . . . . . . . . . . . . . . . . . . . . . . 13 

Pleasanton formation: 
Clay shale, dove-colored. . . . . . . . . . . . . . . . . . . . . . . . . 100 
Olay, sandy, bituminous (bitumen rose to surface). . . . . . . . 4 
Clay............ .. .................................. 84 

Henrietta formation: 
Limestone, brown, bituminous... . . . . . . . . . . . . . . . . . . . . . . . 4 
'

1Soapsto11e". . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Limestone.................................. . 18 
Olay, drab.................... . .......... 4 
Limestone, light buff. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23 

Cherokee shale: 
Clay and soapstone, dove-colored. . . . . . . . . . . 24 
Clay, arenaceous, dove-colored. . . . . . . . . . . . . . . . . . . . . . . . . 23 
Olay, dark·and shelly coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 
Clay, dark, blue, mieaceous. . . . . . . . . . . . . . . . . . . . • . . . . . . . 25 
Sandstone, dark blue, fine-grained . . . . . . . . . . . . . . . . . . . . . . 37 
Shale, dark, salt water.... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2 
Coal.............................................. . . 4 
Firo clay. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10 
Clay and limestone ("marlitc"). .. . . . . . . . . . . . . . . . . 5 8 
Dark slate and coal, fossi l plants, salt water, flowing. . . . . . 1 6 
Coal, dense, bright ............... . .................. , . 6 
Clay and limestone. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 
Sandstone, gray, coarse, strong brine. . . . . . . . . . . . . . . . . . . . 12 
Sandstone gray, flne-grainecl. . . . . . . . . . . . . . . . . . . . . . . . . . . 10 6 
Clay, blue...................... .. ..... . ..... . ....... 3 6 
Olay and soapstone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 
Clay, dark-gray, sandy.... . ..... . . . . . . . . . . . . . . . . . . . . . . 119 
Shale, black. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Coal. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 
Clay, sandy......... . .................... . .. . ...... .. 50 
Thlnly laminated dark shale and sa.ncl. . . . . . . . . . . . . . . 6 
Shale, black, bituminous.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 
Coal .... ..... ..... ........ · ............ .. ....... . .... 1 8 
Olay and mud.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16 4 
:Mud...... .. ............. . .. .. ................. . .... 34; 10 
Sandstone, dark, mottled, crystalline. . . . . . . . . . . . . . . . • • . . 10 2 

Mississippian: 
Limestone, vitreous, crystalline. . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 

Ft. in. 
37 

58 
59 
63 
76 

176 
180 
264 

268 
273 
291 
295 
318 

342 
365 
370 
305 
432 
433 
433 4 
443 4 
449 -· 
450 6 
451 
467 
479 
489 6 
493 
500 
619 
622 
623 
673 
679 
682 
683 8 
700 
734 10 
745 

758 

*Broadhead, G. 0., Geol. Survey of Missouri, Iron ores and coal fields, pt. 2, p. 86, 
1873. 
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3:1. RECORD OF WELL OF ED. H. W ITTE. 

(Threo miles south of Independence, on Raytown Road.) 

Thickness. 

P eistocene and Recent: Feet. 
Ulay, yellowish .................. ....... ... .. ....... .. ... . 6 

Pennsylvanian: 
Kansas City formation: 
Limestone, hard (Iola) ..................... . ......... . 12 
Shale, mostly blue .................. . ................ . 20 

5 
2 
7 

Limestone ............................. ·} (Raytown) { 
Limestone, very hard .............. . ..... . 
Blue shale with some shelly limestone .................. . 
Shale, soapstone, bluish . ... .............. ......... .... . 5 
Shale. rod ...... ... ................. .. ....... . 5 
Shale, blue .... . ............ .. ..... ... ... .... ... .... . . 4 
Limestone (Cement City) . .................. . ..... • ... . 6 
Shale ..................... . .................... . . ... . 26 
Limestone, very hard (Drum) .... . .................... . 4~ 

13~ 
3 

Shale ............................................... . 
Limestone ..... .. .. .... .................. . .... . ..... . 
Shale . ............... . ............. . ..... . . ··.······· 1 
Limestone ............................... .. ......... . 2 
Shale, bluish .... . ........................ .. ...... . . . . 2 
Limestone. bard (Winterset) ....................... . . . . 27 
Shale, somewhat slaty, diflcrent colors. mostly blue ...... . 9 
Limestone (Bethany Falls) ............................ . 20 
Soapstone ................... . .................. .. ... . 4 
Limestone ........... .. ....... . .... ........... .. .. .. . 5 
Shale ........................ .. .... . ................ . 3 
Limestone (Hertha) . . . . . . . . . . . . . . . . . . . . .... ... . . 11 

Pleasanton formation: 
Shale ("Big Shale") ......... ........ ...... .... ....... . 95 
,v1l..ite shale ........ . . .... . ... , ............ . ......... . 10 
Blue shale ......... ... ....... . ............. .. ...... . . 4 
Red shale ......... . ............ . ........... .. ....... . 26 
Blue shale ....... .... ...... . ............ . .. •. ........ 12 
White shale ............ , .................... . .... .. . . 6 

Henrietta formation: 
Limestone ................. .... .. . ............... .. . . 3 
Shale ................................. . .... .. ....... . 17 
Shale and limestone, mixed ............. . .... .. ....... . 18 
Limestone, very hard ......... . ........ .. ............. . 5 

Cherokee shale: 
Sandy shale ........................... , .... .• ........ 3 
Shale and sandstone, salt water ... ......... ... . ........ . 90 

34. RECORD OF WELL OF SWJFT PACKING COMPANY. 

(West of Kansas River, north of Kansas avenue.) 

141 

Depth. 

Feet. 
6 

18 
38 
43 
45 
52 
57 
62 
66 
72 
98 

102~ 
116 
119 
120 
122 
124 
151 
160 
180 
184 
18!) 
192 
203 

298 
308 
312 
338 
350 
356 

359 
376 
394 
399 

402 
4!)2 

Thickness. D epth. 

Pleistocene and Recent: • 
Filled earth ..... . .................. .. ...... .. .. ...... ... . 

'Feet. Feet. 
4 4 

Blue sandy loam ........ . .............. . ..... . 5 9 
Gray sand (water) ....... . ...... .. .. ............ . 37 46 
Blue clay ....................... . .... .. .... . .. .. .. .... . . :. 
Coarse sand and gravel (water ) . . ............... .. . . . .... .. . 

3 49 
30 79 

"Concrete" gravel. ...... . ...... . . .... •• ..... ... ... ....... 3 82 
J'ennsylvanian: 

Pleasanton fo1·mation: 
Blue limestone ........................ . ... . .... .... . . 8 90 
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34. RECORD OF Wi,;LL OF SWCFT PACKING COMPANY-Continued. 

Thickness. Depth. 

Pleasanton formation-Continued. 
Blue shale ......................... ••. ............... 
Gray limestone ........................... •• ........ .. 
Blue limestone ...... . ... ... .. ..... . .... ••. ........... 
Blue limestone ..... ................................. . 
OIL SAND (2 bbls. per day) .................. . 
Blue shale ................................... . . ..... . 
Green shale .......... . ....... .............. ......... , 
Gray shale .......................................... . 
Blue shale .......................... . ... . •. 

Ilenrietta and Cherokee: 
Gray limestone ............................ .. ...... .. . 
Blue-black shale . ... .. ... ... .. . . ............. . ....... . 
:Blue limestone ......... .. .... ....................•• .. 
"Lignite" .......... ...........•....••....... .. ...••.. 
Blue shale ..... .. ................ ... . ........ ....... . 
Soft coal. ...•.......... .. ............. . .............. 
Gray limestone ...... ...••.... ... ............•..... . .. 
Gray shale ......... .. ........... . ................... . 
OIL, sand, and GAS ..... . ... ... .. ........ .. .. .... ... . 
White limestone ...................... ...... . .......• . 
Gray shale . ........ .. . ......... ..................... . 

35. RECORD OF WELL OF D. M. PROC'tOR. 

(Seventy-fourth and Mercier, Kansa.s City.) 

Feet. Feet. 
28 118 

5 123 
27 150 
13 163 

1 164 
11 175 
19 194 
22 216 
11 227 

24 251 
36 287 
11 298 

2 300 
9 309 
1 310 

11 321 
14 335 

1 336 
6 342 
8 350 

Thickness. Depth. 

Recent: 
Soil ... .................................... •• .. .. .. •..... 

Pennsylvanian: 
Soft brown shale .. ...... .... ... . . . .... .• .. .. .... .......... 
Blue slate... . . . . . . ............................. . . ... . 
Blue limestone, hard .................. •• ............ ••.... 
Light slate ..• ... ...................................•..... 
Gray limestone .... • ...................................... 
Blue slate ... .. .... .. . ..... .. ... ...... .... .... ......••.... 
Dark limestone ........... .. ..... . ............ • .. ......... 
Dark slate.- ..................... •. . ....... ... . . ........ .. 
White limestone . .................................... . . . . . 
Whlte slate ... . .... • .................... .. ... • • .. · ... · · · · 
Limestone .................................... . ......... . 
Dark slate .....•......... . .. ....... ... .......•• . ......... 
Red mud ..................•. .................... ... . .... 
Blue slate .•........ .. ..... . ............. . ................ 
White limestono ..... • ............• • . ............. .. .. . . .. 
Blue slate .•......... • .................. •. ............... . 
Black slate ..... .. ...... .. ............ . ........ . .......• .. 
Sand, little GAS ..... . .. ... . .. ..... . ............ ••........ 

~: f1!t:st~~~: : : : : : : : : : : : '.: : : : : : : : : : : : : : : : : : : : : : :•: : : : : : 
Black slate .....•................... . ..... . . .... . .......• . 
White slate . . .. .. .... . ..... .. ........................... . 
Gray limestone .. : .... • .... ... ............. . ... 
Black, sandy slate . .' ....................... .. ...........• . 
'White slate ......... ... .. ..•.. .... . ... ... ... . . · . · · · · · · · · · 
Black slate ................................ • ... ........... 
White sand with soft water .... •• .. ...•......... .. ..... ... . 

Feet. 
12 

10 
75 
23 
40 
20 
30 
40 
35 
15 
50 
20 
25 

8 
20 
30 
22 
19 
8 

40 
20 
50 
12 
21 
30 
37 
20 

4 

Feet. 
12 

22 
97 

120 
160 
180 
210 
250 
285 
300 
350 
370 
395 
403 
423 
453 
475 
494 
502 
542 
562 
612 
624 
646 
675 
712 
732 
736 
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32. ANALYSIS OF GAS FROM WELL AT 2416 TRACY AVENUE.* 

Cons ti tu en t. . 

11ethane, marsh gas (CH,) ..... • ......................................... 
Ethane (C,H,) ..................... . . • ....... . .......... .. . . ........... . 
Carbon dioxide (00,) ................ .. ............ • ............. •• ...... 
Nitrogen (N) ........................ . ..... . ........................... . 
Oxygen (0) .......................... . .... . . . ..... . ..... . . .. ...... '. .... . 
Carbon monoxide (CO) ................................................. . 
Helium (He) ........................ .. ............ .. ............ . ...... . 
Ethylene (C,H,) .............. . ...... . .......................... .. ..... . 
Other constituents ............ . .................... . .................... . 

Total. ............ • ..... . . . .... •• ... .... ..... ... ... . . •. .... .. ...... 

Per cent. 

87.20 
7.03 

.60 
3.65 

.10 

.20 

.01 
1.20 

.01 

100.00 

57. ANALYSIS OF GAS FROM WELLS OF KANSAS CITY BOLT AND 
NU'l' COMPANY.* 

Constituent. Per cent. 

Methane, marsh gas (CIT,) . . . . . . • . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . 92. 90 
Carbon dioxide (00,)........................ . ........................... .83 
Nitrogen (N). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5 .43 
Oxygen (0).................... . ..... . ...... .. . . ..... . .... .. .... .. ... . .. .20 
Carbon monoxide (CO). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .10 
Helium (He).................... . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . . . .04 
Ethylene (C,H,) . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . • • . . . . . . . . . . . . • • . . . . . 50 

Total. .• , .............. ··.······ . ·· · ·················· · ············ 100.00 

*Analysis, Hamilton P. Cady and David F. McFarland. Published in Am. Chem. Soc. 
Jour., vol. 29, p. 1530, 1907. 

WATER RESOURCES. 

The water supplies of Jackson county are derived from both 
surface and underground sources. The surface supplies are ob­
tained from streams, chiefly Missouri River, or from · rainfall 
caught in cisterns and ponds, while the underground waters are 
drawn from springs or wells. 

SURFACE WATERS. 

Missouri River.-Kansas City and Independence obtain 
their water supply from Missouri River, the water being purified 
by settling and treatment with lime and iron sulphate. In a 
period extending from October 4, 1906, to October 21, 1907, in­
vestigations were made as to the quality of Missouri River 
water in the vicinity of Kansas City.1 During this period the 

•Parker, N. H., quality of the water supplies of Kansas. U. S Geol. Survey, Water 
Supply Paper 273, pp. 209-210, 1911, 
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discharge of the Missouri at Kansas City ranged from 15,500 
to 229,600 cubic feet per second, averaging about 76,000 cubic feet. 
The river carries away suspended matter at the rate of 1,000 to 
2,606,000 tons per day, averaging 567,500 tons, while the dis­
solved matter ranged from 3,320 to 187,320 tons per day, with 
a daily average of 102,000 tons. The ·average turbidity was 
found to be 1,909 parts per million, and the average amount of 
suspended matter, 2,032 parls per million, the average coeffi­
cient of fineness being 1.04. The following is the average 
analysis: 

AVERAGE ANALYSIS OF MISSOURI RIVER WATER TAKEN NEAR 
KANSAS CITY. 

Silica (SiO,) ........................................................... . 
Iron (]."e) ............. ...... .... .. .' . ... · .. · · · · · · · · · · · · · · · · · · · · · · · · · · · · · · 
Calcium (Ca) ............... ...........•...... ........ .. ............... . 
Magnesium (Mg) ................................... •• .................. 
Sodium and potassium (Na+K) ...... .. . • ... ..... : ............. •. . ........ 
Bicarbonate (HCO,) .................................................... . 
Sulphates (SO,) ..................... •• ....... . .......................... 
Nitrate (NO,) ..••..... . .. ............... ... . ...... ... ............ , , ... . 
Chlorine (Cl) .....•....•............ •• ............................. , ... . 

Total dissolved solids ..... . ...................... . ... . .... .......... . 

Parts per 
million. 

37 
0.73 

62 
18 
44 

202 
135 

2.2 
13 

426 

Big Blue River.-An analysis of the water of Big Blue 
River at Mastin, Kansas, near Martin City, was made by the 
Missouri Pacific Railway. 1 

ANALYSIS OF BIG BLUE RI'VER WA'l'ER TAKEN AT MASTIN, KANSAS. 

Silica (SiO,), ................ .................. .. ......... . ............. . 
Iron (Fe) .... ....... ..... ... ..... ........ . ... , .. , . .. , , · · · · • · · · · · 
Calcium (Ca). . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............ . ... . 
Magnesium (Mg) ........................... • .............. . ... . ........ 
Sodium and potassium (Na.+K) ............................. , . ........... . 
Ca.rbona.to (CO,)* ........................... ... . ............... . 
Sulphate (80,) ............................ .. .... .... .... ... .... ...... . • . 
Chlorine (Cl) ..........•....• • ............ . . .. .. ... ..... . . ............• · 
Organic and volatile .... ........... . . .. .. .......... ..... ....... ... . .... .•. 

Total sollds ............................................... .. ....... . 

Patts per 
million. 

17 
1.3 

95 
7.7 
4.4 

146 
29 
5.3 

19 

326 

*Obtained by cumput:i.tlon to Ionic form; results originally stated as in hypothetical 
combination. 

1Qp. cit., p. 208. 
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Precipifation.- In normal years the precipitation in Jack­
son county is over 36 inches, an amount sufficient for ordinary 
purposes if the reservoir and catchment surfaces are of proper 
size. 

UNDERGROUND WATERS. 

Over most of Jackson county, water may be obtained by 
shallow-dug wells, and this is the common source of domestic 
and farm supplies in the districts outside of Kansas City and 
Independence. Springs are also an important source of water 
in many parts of the county, some of them being of commercial 
importance as producers of medicinal and table waters. Both 
of these sources of water supply, however, arc so commonly sub­
ject to seasonal variations that many landowners prefer to drill 
deeper wells, considering that the larger supply to be obtained 
in this way will overbalance the chances of the water being 
highly mineralized. 

Shallow wells.-Most of the shallow wells draw their water 
from the surficial deposits, those on the uplands obtaining it 
from the residual soil, those farther north from the loess and 
drift, and those in the draws, swales, and on the flood plains 
from the alluvium. In the southern part of the county the 
upland wells are usually 25 or 30 feet deep; occasionally some 
extending to a depth of 50 or 60 feet, entering the rock beneath 
the residual soil. The upland wells in "lihe northern part of the 
county appear to be somewhat more variable in depth, but as 
a rule they are deeper than those in the southern part. The 
water enters mainly at the base of the loess or the drift, both of 
which are somewhat thicker than the residual soil farther south. 
The water in these wells is generally of good quality, and in 
seasons of normal rainfall the quantity is sufficient for ordinary 
farm or household purposes. 

Wells in the valleys as a rule extend to the base of the allu­
vium; consequently, their depth depends largely on the thick­
ness of the alluvium. The quality of the water is good and the 
supply is usually larger than is needed. In the abandoned val­
ley at Lake City, Buckner, and Levasy, wells 60 or 70 feet deep 
find an abundance of good water. 

Springs.- Springs are a common and much-used source of 
water in all parts of Jackson county. So far as is known, all 
have local catchment areas and none are deep-sealed. While 
some vary more or less with the rainfall, and some are little more 

G- 10 
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than seeps during the greater portion of the year, many of them 
issue from near the contact between a limestone and an under­
lying shale, some of the largest coming from the base of the 
Iola limestone. 

Tl1e well-jointed, black slaty shales also give rise to springs. 
These, howeyer, are for the most part small and the waters from 
some of them emit a faint odor of hydrogen sulphide (H2S). 

As has already been said, several Jackson county springs are 
commercially important as producers of table and medicinal 
waters. Reports of production of Cusenbary Springs, Jackson 
Lithia Springs, Vaile Springs, and White Springs, all situated 
near Independence, have been made to the state in recent years. 1 

A discussion of some of these and other springs in Jackson 
county is given in another report of this Bureau2 and will not be 
repeated here. The following analyses of the water of some of 
the springs is given: 

ANALYSES OF SPRING WATERS OF JACKSON COUNTY. 

(Parts per million.) 

Con~tituent. 

Sllioa (SiO,). . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. 0 
Alumina (Al,O,)....... ... ...... . ........ 55.0 
Ferrio oxide (Fe,O,) ................ ... ... ......... . 
Lime (CaO)......................... . ... 122.0 
Magnesia (MgO) ...... .. ....... •. . . . . . . . . 14. 5 
Potash (K,0) . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 9 
Soda (Na,O) . . . . . . . . . . . . . . . . . . . . . . . . . . . . 19. 7 
Lithia (Li,0) .................. .. ................. . 
Chlorine (Cl). . . . . . . . . . . . . . . . . . . . . . . . . . . . 4. 0 
Sulphur trioxide (SO,) . . . . . . . . . . . . . . . . . . . . 8. 3 
Carbon dioxide (CO,) . . . . . . . . . . . . . . . . . . • . 223. 6 
Water in combination (H,O).... .......... 47 .8 

Oxygen (0) ............................ . 

Mineral matter .............. ....... . 
l!'l.xed residue ....................... . 

527.8 
.9 

526.9 
362.3 

2 

20.4 
.6 

1.6 
141.2 
28.0 
4.7 

18.8 
.. ........ 

10.0 
8.3 

296.0 
58.9 

595 . 6 
3.0 

592.0 
384.8 

3 

57 .0 
.......... 

18.0 
14.8 
2.2 

.......... 
421. 7 

.. .. ...... 

.......... 

.......... 
562.8 
115.1 

1,191.6 
.......... 

1,191.6 
795.1 

4 

120 
.... ...... 
.......... 

127.8 
85.7 

.... ...... 
040.7 

2.6 
736.7 
309.2 
49.3 

.......... 
1,964.0 

166 .7 

1,797.3 
.......... 

1. Cusenbary Springs, near Independence (NE. U, SW. U, Sec. 33, T. 50 N .. R. 32 W .). 
2. Jackson Lithia Springs, near Independence (NW. U, Sec. 32, T. 50 N., R. 32 W.). 

Analyst, P. Schweitzer, Geol. of Mo., vol. 3, p. 138, 1892. 
3. Greenwood Springs; flows from Bethany Falls limestone, near Greenwood. Ana­

lyst, P. S. Schweitzer, Geol. Survey of Mo., vol. 3, p. 139, 1892. Contains also some 11,hium 
(LI), a trace or potassium (K) and hydrogen sulphide (H,S). 

4. Spring of Dwight Austin, southwest of Lees Summit (NE. U, NW. U. Sec. 29, T. 
47 N., R. 32 W.). Analyst, unknown, U.S. Geol. Survey Water Supply Paper 102, p. 431 
1904. . 

'ln the collection of mineral production statistics in co-operation "ith the U. $. Geol. 
Survey. 

•Schweitzer, P. A., report on the Mineral Waters of Missouri: Geol. Survey o! Mo .• 
vol. 3, p. 256, 1892. 
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Deep wells.-The prospect of obtaining a supply of good 
water from deep wells in Jackson county is not encouraging. In 
20 wells on which water data have been obtained, there are 12 
in which the driller specifically reports salt water, and in one of 
the twelve a single fresh-water horizon is reported in addition. 
In the remaining 8 the character of the water is not mentioned, 
but it is extremely probable that it is salty. 

The largest flow is to be obtained from the sandstones in 
the Cherokee shale, the sandstone at the base, where present, 
giving the largest volume so far as known. Under favorable 
structural conditions, some of the Cherokee waters will rise to 
a height of 700 feet or more above sea level. The well records 
given in chapter III and those under "Gas and Oil," furnish 
many data on the depth to aquifers. 

The following analyses indicate the extreme salinity · of 
three of the deep wells, but as all of them are in Kansas City, 
the waters cannot be said to be typical of the deep waters through­
out the county. 

AN ALYSES OF DEEP WELL WATERS OF KANSAS CITY. 

(Parts p er million.) 

Constituent. 2 3 4 

Silica (SiO,). . . .. .. ... . .. . . .. . . .. .. .... .. 2 4 69.8 20 . 5 
Alumina (Al.0,) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11. 1 
Ferric oxide (Fe,0,).. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47 .1 · 
}ferrous carbonate (F eCO,). . ... . .. .. . ... .. . . . . . . . . . . . . . . . . . . . . 100 . 5 . ........ . 
Calcium carbonate (CaCO,). . . . . . . . . . . . . . . 67 109 899 . 1 444 . 2 
::v[agncsium carbonate (MgCO,) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 268 .4 157 . 9 
Sodium carbonate (Na,CO,) ... .. .. . . ...... . . . . . . . . . . . . . . . . . . . . 144 . 1 261.4 
Calcium sulpha te (CaSO,). . ...... . .. ... .. 24 11 77 .5 . .... . ... . 
Magnesium sulpha te (MgSO,).... . .... .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12 .8 
Ca lclumcbloride(CaCI,) . ...... . . .. . .. . . . 1,166 1,196 .. .. .. ... . 246.2 
Magnesium chloride (MgCJ,).......... ... . 785 871 ................... . 
Sodium chloride (N'aCI) . . . . . . . . . . . . . . . . . . 24,420 25 .090 25,150 .8 21,056.2 
Potassium chlotide (KC!) . . . . . . . . . . . . . . . . . 370 380 . . . . . . . . . . 608. 1 
Carbon dioxid·e (CO,) (froo) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 376. 2 293. 4 

Mineral mauor . ...... . 26,834 27.661 27,086. 4 23,158.9 

1. W . S. Dickey well, J/'ifty-fll'st and Holmes. Wate r from 250-foot level; partial 
analysis made at laboratory of the Bureau of Geology and Mines. · 

2. W. S. Dickey well, Fiff.y-flrst and Holmes, from 450-foot level; partial analysis 
m ade at the laboratory of the Bureau of Geology and Minos. 

3. Young's medlcillal well, Twenty-fifth and Vine; analysis by C. C. Hamilton, about 
1890. . 

4. Magneso-SaJine Mineral Sp.lugs (well) , Kensingtor> and Cincinnati; analyses by 
C. C. Hamilton and R . R. Hunter, August, 1891. 
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RECORD OF \YELL, SWOPE PARK, NORTHEAS'r OF' DISTRICT 
FOREMAN'S HOUSE. 

(The well was drilled in 1905 by Bailey and Waugh. The collar of tho hole is 874 
feet above sea love!.) 

Pleistocene· and Recent: 
Gra~el and soil .......................................... . 
Soil and boulders .................... . ............ .. ..... . 

Pennsylvanian: 
Kat sas Gi ty formation : 

Limestone, blue ........ . . . . . ... .. .. .. .. .. . 
Pleasanton formation: 

"Soapstone" ................... . 
"Soapstone" ........... .. ............. . . . .... • .... 
Limestone, white ... .. ... .. . ... ..................... . . 
Shale, dark ................ . . . 
Limestone, blue. . . . . . . . . . . . . .. ............ .. ..... . 
Olay, red. . . . . . . . . . . . . . . . . . . . . . . . . . . ........ · · · 
Shale, gray ............. . .... . .. . 

Henrietta formation: 
Limestone, white ......... . ..... ••. ... · ........ .• ..... . 
Shale ... ... ............. . ....... . .... . ... .. ·· .. ······ 
Limestone, white ......... . . . . . ... .. .. . . . ............ . 

Cherokee shale:* 
Shale, sandy, gas. . . . . . . . . . . . . . . . . . . . . . . . .......... . 
Shale, black............ . .. . ... • . ... . 
Limestone ............................ • ............ · · 
Shale .................. •• .. . .. . ...... . ............. .. 
Limestone ............. . ................... .• ....... . 
Shale, sandy ........... •• ..... .. ..... . ............. • . 
Shale, blue ....... . ....... . ... . .. . .... .. ............ •. 
Limestone, salt water . . . . . . . . . . . . . . . . . . . . ........ . 
Shale, blue ............. • . ............ • ...... . ...... . . 
Shale. black ...... .... ... . ........................... . 
Limestone ....... , ................... .. .. . .... . 
Shale, sandy ..... .. .... .• ...... . .... ..... .. .. ...... .. 
LI mestone. . . . . . . • • . . . . • • . . . . . . . . . . . . . · .. · · · · · · · · · · 
Shale, blue. . . . . . . . . . . . . . . . . . . . • . . . . . .... .. • .. ...... 
Shale, black ...... • ..... ..... .. . .... . •...... • ......... 
Shale, white ...... ••. ... •. ........... . . . .... • ..... •. . . 
Shale, blue ............. .. .......... . .....•.......... . 
ShaJe, black. . . . . . . . . ........ . 
Sand, salt water. . . . . . . . . . . .. .. • . . ...... 

:Mississippian: 
Limestone and flint. . . . . . . . . . . . .............. . 
Limestone, wh.ito ............. . ..... •. .... .. .. . ....... 
Limestone and flint ...... . ... . .... . .......... . 
Sand, water. . . . . . . . . . . . . . . ..... • ... . ..... . 
Limestone and (lint .... • . . .. . . . ... . .. . .... . . .. ........ 
Limestone ........... .. ..... . .. .. . .. . .. .. ........... . 
Limestone, sandy ..... . ........ . .. ......... . 
Sandstone, water. . . . . . . .... .. ...... . ..... .. .. . 
Limestone ................. .. .... .. .... .. ...... .. .... · 
Limestone and flint .. . .... .. ...... • .... . ......... . 
Limestone ...........•........... . ........... . ....... 
Shale, black ........ ... ... .. .. . .......... . ........... . 
Limestone........... .. ...... . ..... . ............ . 
Shale •........................... .. ............ . ..... 
Limestone and flint .. . .... .• ... . . . .................... 
Flint, white .................... . ..... . ....... , .... . . . 
Fire clay ..................................... .. ..... . 
Limestone ............. . ....... •• ...... .• .... • , ... . . . 
Fire clay.... . . . . .. . . . .... . ..... .. ........... .. . 
Limestone and flint .... ... .... . .. • .................... 

*Contact approximately determined. 

Thickness. Depth. 

Feet. Feet. 
4 4 

20 24 

90 114 

37 151 
13 164 
)2 176 
24 200 
15 215 
6 221 

44 265 

15 280 
10 290 
14 304 

11 315 
4 319 
3 322 

13 335 
10 345 
10 355 
40 395 

4 399 
25 424 
15 349 
2 441 

30 471 
4 475 

50 525 
20 545 
15 560 
60 620 
25 645 

105 750 

10 760 
40 800 
35 835 
25 860 
40 900 
20 920 
40 960 
20 980 
20 1000 
30 1030 
10 1040 
8 1048 
2 1050 
3 1053 

26 1079 
lts 1095 
4 1099 
7 1106 
9 1115 

10 1125 
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RECORD OF LON G VIEW FARM WELL NO. I. 
(About 4 miles west of Lees Summit.) 

Thickness. 

Recent: Feet. 
Soll . .. .. .. . . . ... . . .. .... .... .. ........... . .. . . . . ... . 4 
Clay .. .. . .... . ... . ...... . .. . .. . . .. .. ..... . . . 6 
Gravel ..... .. . .. .. .... .. .. . ..... . . .. . . ... . .... .. .. . . .. . . 2 

Pennsylvanian: 
Kansas City formation: 

Limestone (1:loth.\ny F.\lls-Hertha). . . . . . .... .. .. . . .. . . 30 
Ple.\santon formation: 

Shale. . .. . . . .. . . . . . ... . .. . .. ... ..... . . .. . .. . . ... . 12 
Limestone. . . . ... .. . . . . . ... ..... . .. . ..... . . .. . . 25 
Shale. . ... .. . . . .. . . .. . . .. . . . · · · · · · · · · · · · · · · · · · · 121 

Henrietta formation: 
Limestone . . ...... . . . . . . . .. ...... .. .. . 12 
OIL SAND .. .... .. . . .. .. .......... . . . . ... . . 3 
Shale . .. ..... ... . ... .. .. .. . 15 
Water sand .... . .... . .... . ... .. ... . .... .. .. . 6 
Limestone ... .. . .... ..... .. .. . .. . .. .. . . .. ..... . .. . . 11 

Cherokee shale: 
Shale . .. ..... .. .. . ... . . ..... . .. .. .. . . 83 
Road rock .. . .. ..... . .... .. ...... ... . 6 
Limestone . . . . ... . . .. . . 14 
Shale .. .. . .... ......... .. .. .... .. . · 9 
Limestone . .. .. . .. . .. .. ... ... . . .. . .. ... .... .. ... . .. . . 15 
Shale.. . . . . . . . . . . . . . . . . .. . .. ... · · · · · · · · · · · · 66 
Blue sand and salt w.\tcr. 4 
Shale. . . ... . .... . . ... . .. . . .. . ...... .... . . . .. . . 110 
Black slate. . . . . . . . . . . . . . . .. .. .. .... .. .. .. . . . . .. . . 8 
Shale .. .. ..... . .. .... .. .. ... .. . 38 
Coal ... . .. . .... .. . .. . .... ...... . .. .. . ... . .... . 2 
Shale. . .......... . . . . .. . . .... .. .. .. .. . . 13 
Limestone . ...... . ... .. .... .. .. .. . ... . . 4 
Sand ...... .. .. .. . . 31 
Limestone .. . . ... . . . . .. . .. . . . . 16 
Bluo sand, tcrmcc\ by dr·illcr (J\.f.lsslssipplan limestone) . 69 

149 

Depth. 

Feet. 
4 

10 
12 

42 

54 
7() 

200 

212 
215 
230 
236 
247 

330 
336 
350 
359 
374 
440 
444 
554 
562 
600 
602 
615 
619 
650 
666 
735 



13 

16 

19 

23 
24 
29 

5 

6 

9 

15 

22 

33 . 
36 

Limestone 
Ledge. 

Hertha ... . 
Bethany Falls .. . 

Winterset .... ... 

LIMESTONE. 

Looality. 

Crebo & Co., old quarry (near Leeds) . .. ·· ·· ·· ······ 91.81 2.35 
Dolese Bros. quarry (SE. )4, Sec. 34, T. 47 N., R. 31 W., )4 mile S. of 

Greenwood) ........ . ........... ....... . .. . 91.34 1.36 
Old quarry (SE. )4, NW. )4, Sec. 6, T. 49 N., R. 31 W.- 1~ miles east 

oflndependcnce) ..................... ············ ···· ··· ·· · 92.98 1.45 
Old quarry (NW. )4, NW. !,1, Sec. 11, T. 50 N., R. 31 W.-1~ miles 

south of Atherton) ..... .. .......... . . . . . . . . . . . . . ' . . . . . . . . . . . 93.24 1.39 
Old quarry (NE. U, NW. )4, Sec. 33, T. 49 N., R. 30 W.-2 miles 

east of Blue Springii) .......... : ... . .. ... ......... .. 93.95 1.29 
McTernin and Halpin quarry (Swope Parkway and Chestnut St.) ... 88.09 3.77 
Lyon quarry (Swope Parkway and Bellefontaine) ... . 96.20 1.00 
Kansas City Portland Cement Works (Cement City). ··········· · 94.28 1.37 
Outcrop (two miles north of Lees Summit) ... .... .. ....... 93.35 1.15 
Outcrop (River bluff east or oil refinery) ....... .. .. .... .. 96.45 1.46 
Outcrop (south of Oak Grove) .................. .. .......... 96.51 0.09 
Outcrop (south of Grain Valley) .... . .......... .. .. .. . 95 .35 1.10 
Kansas City Portland Cement Works (Cement City) ............ . .. 95 .29 1.50 
Oul<lrop along road-lower portion (NE. )4, SE. U, See. 14, T. 47 ~ .• 

R. 30 W.-1)1 miles northwest of Lone Jack) .................. 94.30 1.54 
Old quarry-lower portion (NW. M, Sec. 12. T. 47 N., R. 30 W.-2 

miles southwest of Lees Summit) .. ······· ········ ···· ·· ····· 90.70 2.43 
Quarry-middle portion (SW. U, SE. )4, Sec. 25, T. 48 N., R. 32 W. 

-2 miles northwest of Lees Summit) ... ············ ·········· 86.60 4.57 
Old quarry-lower port.ion (NW. )4. NW. U, Sec. 11, T. 50 N., R. 31 

W.-1~ miles south of Atherton) .... . ... .. .. ... .... .' . ... 92.71 1.20 
Old Quarry-middle portion (Swope Parkway and terminus of Blue 

valley car line) ............. ................... 90 33 1.41 
Kansas City Portland Cement Works-upper portion (Cement City) 79.00 8.82 
Kansas City Portland Cement Works-upper port.ion (Cement City) 46.96 0.46 
Kansaa City Portland Cement Works-lower portion (Cement City) 78.64 6.13 
Kansas City Portland Cement Works-middle portion (Cement City) 94.68 3.52 

4.65 1.22 ...... 
2.82 1.52 0.13 

3.49 J.68 0.16 

3.19 1.31 0.02 

2.12 1.20 ·0.04 
1.35 5.25 . .... 
0.51 1.34 ...... 
0 43 1.82 ···· ·· 
4.31 0.60 . ..... 
2.73 0.53 . .... . 
3.28 0.48 . ..... 
3.35 0 60 ..... 
3.30 2.00 ...... 

2.29 1.00 0.14 

2.63 I. 70 0.05 

5.54 2.65 .. .. .. 

3.25 0.93 0.20 

3.87 3.34 
3.79 7.18 

47 .32 3.79 
9.76 5.74 ...... 
2.70 1.66 ..... . 

100.03 

97.15 

99.76 

99.15 

98.61 
98.45 
99.05 
97.90 
99.41 

101.17 
100 36 
100.40 
102.09 

99.27 

, 97 .51 

99.36 

98.29 

98.95 
98.79 
98.53 

100.27 
102.56 

Remarks. 

Mo. G. S., vol. VI, 2nd series, Lime and Cement, p. 235. 

Mo. G. S. vol. VI, 2nd series. Lime and Cement, p. 144. 
Mo. G. S., vol. VI, 2nd series, Lime and Cement, p. 144. 
Mo. G. S., vol. VI, 2nd senes, Lime and Cement, p. 144. 
Mo. G. S., vol. VI, 2nd series, Lime and Cement, p. 144, 
Analyzed by P. F. Belfo11r. 

Analyzed by P. F. Belfour. 
Analyzed by P. P. Belfour. 
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0 
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Kansas City Portland Cement Works-middle portion (Cement City) 62.69 23 .92 8.46 4.76 .. . . .. 99.83 Analyzed by P. F. Belfour. 
40 Drum .. . Lyle Rock Co. quarry-oolitic (Second and Hlghland streets) ... . . .. 87 .36 3.81 4.61 3.23 .... .. 99.0J 

Kansas City Portland Cement Works-Bull ledge (Cement City) ... . 87.44 2.78 4.52 3.86 98.60 Analyzed by P. F, Belfour. 
Lyle Rock Co. quarry-Bull ledge (Second and Highland streets) . . .. 86.40 6.36 4. 73 2.61 ···· ·· 100. 10 Mo. G. S., vol. VI, 2nd series, Lime and Cement, p. 144. 
Lyle Rock Co. quarry-oolitic (Second and Highland streets} .. . .... 92.03 3. 18 2.32 2.09 ... . .. 09.62 Mo. G. S., vol. VI, 2nd series, Lime and Cement, p. 144, 

38 Cement City . . . . Lyle Rock Co. quarry (Second and Highland streets) . .. . .. .... .. .. 90.90 2.50 2.54 3.67 99.61 
Cement City . ... Lyle Rock Co. quarry (Second and Highland streets) . . . . .. .. .... . . 91 .04 1.52 6.56 1.07 ... ... 100.19 Mo. G. S., vol. VI, second series, Lime and Cement, p.144. 

20 Raytown .. ... ... Outcrop on road (SW. U, NW.!{, Sec. 36, T. 49 N., R. 31 W.-Blue 
Spring:;) ...... . ............... . . . . . . . . .... .. .. ... ..... .. . 93.96 1.40 0.58 2.96 . ... .. 98 .90 

28 Doorn quarry (23rd street and West Bluff) .. . .... .. . ..... . 94 .07 1.20 1.02 2.36 98. 65 
JO Iola .. ". " " .. . Randall quarry-upper PQrtion (Independence) ..... .... . . .. ... . ... 91.97 3.10 1 16 0.58 0. 13 98.03 
11 Randall quarry-middle PQrtion (Independence) .. .. .. .... . 93 .13 2.49 1.02 1.48 o. 12 98.24 
12 ··· ·· ·· ··· ·· Shaw quarry- near base (Independence) .. .. . . . .. ...... . ........ . . 83.93 6.38 4. 76 3.55 0.08 98.69 
36 Bluff near Kansas City Portland Cement Worka (Cement City) . . 91.63 3.15 0.66 4.17 99.61 

... .. .. ... .. Southerland Stone Co. quarry (27th and Vine streets) ..... .. ... .. . 94 .71 2.71 2.08 0.86 100.36 Mo. G. S., vol. VI, 2nd series, Lime and Cement, p. 144. 
Independence .................. .. . ... .. ...... 96.13 1.24 0.99 0.66 99.02 Mo. G. 5., vol. VI, 2nd series, Lime and Cement, p. 144. . Kansas City Portland Cement Works (Independence) . .. 97.42 0.52 0.94 0 99 Mo. G. S., vol. VI, 2nd series, Lime and Cement, p. 146. 

..... ... .. .. Kansas City Portland Cement Works (Independence) . .. 97.41 ··· ··· 0.46 0.92 ···· ·· ········ Mo. G. S., vol. VI, 2nd series, Lime and Cement, p. 146. 
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3 Pleasanton ....... I).\] miles east of Greenwood (SE. U. Sec. 34, T. 47 N., R. 31 W.) 54. IO 22.96 5.55 1.57 3.54 4.27 1.22 1.36 5.84 100.41 0 
4 I~ miles N. W. of Loneja-0k (SE.),:(, NW. )4, Sec. 13, 'I'. 47 N., tI1 

R.30W.) ... ... ...... ..... . ········· · ··· · ···· · · 59.31 15. 18 3.08 4.64 3.02 3. 18 3 .09 o. 9J 7 4S 99.92 0 
7 4 miles N. E. of Lees Summit (SW. U, SE. U, Sec. 22. T. 48 N., t"' 

R.31 W.) ................. 55.20 21.06 8.68 0 56 3.29 3.35 1. 19 0. 72 6.37 100.48 0 
. . . . . . . . . . . . . . . . . . ........ 0 

17 I mile east of Courtney (SW. U, SE. U, Sec. 17, T. 50 N., R. 31 >< 
W.) ... . ....................... ... ........... . ........ . 6!.09 18.70 6 .07 O. lO 3.30 3. 17 2.52 0. 18 5.12 100.31 

0 18 2 miles N. W. ofSni Mills (SE. U, SE. U, Sec. IS, T. 48 N., R. ..,, 
29W.) ..................................•........ . .. .. 63 .23 J7.50 5.37 0.82 2.36 2.80 2.70 0.34 5 34 100.46 

21 . I~ miles west Pink Hill (SW. U, SW. U, Sec. 13, T. 49 N., R . 
<-, 

:> 
30W.) ...... . ........ .. ........ . ................ . .. ... 54.10 23.33 7. 27 1. 06 2.72 4. 15 2.59 2.52 2.32 100.06 t'.") 

Diamond Plant, Hydraulic Pressed Brick Co. (56th St. and Elm· :,; 
wood Ave.) ...... 54.80 23 .73 8.67 0.64 2.23 3.80 6.00 Analysis furnished by Supt. VJ ............................... ······ ... ... ········ 0 

2 Ladore ...... Dolese Bros. quarry-bituminous layer (SE. U, Sec. 34, T. 47 N., z 
R. 31 W.- U mile south of Greenwood) .•.. . .... 37. 00 14 .29 7.89 4 .32 2.22 3.50 1.40 1.44 28. 15 100.21 

t'.") 
Galesburg ... Kansas City Portland Cement Worka-lower portion (Cement 0 

City) .. ......... . ..... . ..... . ....... . ....... . .... .. ... 62 .86 18.13 3.61 2.44 1.92 .. ... .... .. 8.64 Analyzed by P. F. Belfour. C 
Kansas City Portland Cement Works-bituminous layer (Ce- z 

mentCity) ................................ 51.08 17.73 4.57 3.96 2.86 .. 14 90 Analyzed by P. F. Belfour. 
.., 

Kansas City Portland Cement Works-top (Cement City) ..... . 25 . 12 8.00 3 .50 28.68 3.40 28.26 Analyzed by P. F. Bolfour. ~ .. ...... 
31 . Kansas City Portland Cement Worka-bituminous layer (Ce-

ment City) ............. . ................ . ..... . ... 47 .97 18.17 5.92 4. i>O 2.58 3. 75 1.83 1.26 12 82 91).07 
32 Cherryvale .. ... . Kansas City Portland Cement Works (Cement City) .... .. ... .. 49.18 25 .52 0.28 7.24 2.67 2.68 0.89 1.02 11.00 100.48 
34 Kansas City Portland Cement Works (Cemen\ Cit,y) ... . . ..... . 52.78 16.92 7. 26 5 .37 2.09 3.40 1.65 1. 64 9 .32 100.43 
41 Lyle Rock Co. quarry (Second and Highland streets) ........... :55.38 23 .05 3.91 1.50 2.80 3. 10 2.01 1.30 7.30 100.44 
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section of Fort Scott limestone at.. 28 
section of Labette shale at. . . . . . . . 30 

Lexington coal, depth of. . . . . . . . . 104 
stratigraphic position of .... .. . .... 26, 27 
thickness of. . . . . . . . . . . . . . . . . . . . . . . 104 

Lime... . .............. . . ........ 100 
Limestone, analyses of .... .. .. ..... 150-151 

Bethany ll'alls, referred to ... . 
.............. .43, 44, 96, 97, 100, 150 

Cement City, referred to .......... . 
......... ... . 57, 58, 59, 60, 98, 99, 151 

Drum. referred to .. ....... 52, 54, 98, 151 
l<'ort Scott, referred to ..... . .. .. . . 28, 29 
Hertha, referred to ........ 38. 40, 96, 150 
lola, referred to .. . ... 62, 64, 99,100,151 
Pawnee, referred to .......... .. ... 31, 32 
Plattsburg, referred to. . . . . . . .. 66, 67 
Raytown, referred lo .. . .58, 61, 98, 99, 151 
Winterset, referred to .. 46, 50, 97, 98, 160 

Little Blue River. . . . . . . . . . . . . . . . . . . . 15 
elevation along. . . . . . . . . . . . . . . . . 18 

Locss, analyses and tests of ... . ... 71, 94, 95 
charact,er of. . . . . . . . . . . . . 7 1 
definition of. . . . . . . . . . . . . . . . . . . . 70 
distribution of. . . . . . . . . . . . . . . . . . . . . 70 
effect of, on topography. . . . . . . . 10 
fauna of. .......... . . . . . . . . . .. 72 
hist-0ry of ...... . ................. 82, 83 

Logs of wells, see well records. 
LoneJack, tests of shale from ......... 85-86 
Long View Farm well, log of. . . . . . 149 
Lyle Rock Company, plant ..... .... .. 90-93 

quarry.................... 98 

Page 
l\fcTcrnin-Halpin crushing plant.... 97 
Mammalian faunas, Pleistocene. . . . . . . 69 
Mammut amer!canum. . . . . . . . . . . . . . . . 69 
Marshes in Jackson County ... . • . . . 15 
.Mart,in City, elevation at.. . . . . . . . . . . . 18 

gas at ... ....... .................. 111 
::\fastin No. 2 well, log of. . . . . . . . . . . . . 121 

No. 3 well, log or. . . . . . . . . . . . . . . . . . 122 
No. 7 well, log of ..... .. . .. .. .... 122-123 

::\1astodon giganteus... ...... .. ....... 69 
~fathews Landing, elevation at.... .... 18 
Medicinal wells.... . . . . . . 147 
::\1elvillc, elevation at.... . . . . . . . . . . . . . 18 
Mesozoic history . ................... 80-81 
Mineral resources, clay and shale ...... 84-96 

coal. . . . . . . . . . . . . . . . . . . . . . . . . . . 104-11 O 
gas and oil ..................... 110-143 
limo ... ......... . .. ... . ....... .. .. 100 
Portland cement . . ... .. . .. ...... 100-102 
quarrying industry .. ........... . . 96- 100 
sand and gravel. ........... .... . 102-104 
water supplies .................. 143-149 

::\'f!nor well, log of ................ 131, 132 
:\-fissouri City, elevation at.... . . . . . . . . 18 

Lcxlngton coal .it.. . . . . . . . . 109 
M issouri River, character of, in Jackson 

County........ . ....... . . 13 
sand, description of ........... 103- 104 
water supply from ............. 143-144 

Missouri Valley, character of... 10 
Mississippian hist-Ory . . . . . . . . . . . . . . . . . 78 
Mississippian, in deep wells .......... . 

................... 22, 23 , 106, 107, 148 
Mound Valley limestone. cor relation of 41\ 
Mulky coal, refer red to ............. 26, 105 
Myallna subquadrata in Pleasanton for-

mation ............. ..... .. ..... . . 
Natural gas. see gas and oil. 
New Santa Fe, quarries at ........... . 
New Sibley, elevation at ... . 
N ort.h Bluft', quarry referred to ..... .. . 
Norwood cited on Fort Scott limestone 

Labett.e shale .................... . 
Oak Grove, elevation at ....... .. .... . 

35 

99 
18 
98 
28 
30 
18 

Oil, analyses of. .................... . 
distribution of. .......... . 

112 
112 

production of. . . . . . . . . . . . . . . . . . . . . 112 
see also gas and oil. 

Oolitic ledge, see Drum limestone. 
Ordovician, history ......... . ....... 76, 77 

In Raytown well. . . . . . . . . . . . . . . . 22 
Paleozoic history of region ... . ...... . 76, 80 
Parker, C'ited on tbe Water Supply of 

Kansas City ... ................... 143 
Pavlin well. log of, Argcnt.ine, Kansi.s .. 

.... . ............. .......... . .. 139-140 
Pawnee limestone, characteristics of... 31 

definition of . .... . :................ 31 
distribution of. . ................. .. 31 
fauna of. ................. .•. .... 31, 32 

Pennsylvanian, area of. . . . . . . . . . . . . . . IX 
history of ........................ 78-80 

Pennsylvanian series, description of ... 23, 67 
table of formations of. . . . . . . . . . . . . 24 

Petroleum, see oil, also gas and oil. 

Physical tests on loess from Kansas City 95 
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Physical tests-

on shale from Chanute formation . . . 92 
Cherryvale formation. . . . . . . . . . . . 89 
J>leo.san ton formation. . . . . . . . . . . . 86 

Plattsburg limestone. ch:.racterlstlcs of 66 
definition or.... . . . . . . . . . . . . . . . . . . . 66 
detailed sections of . . . . . . . . . . . . . . . . . 67 
distribution of. . . . . . . . . . . . . . . . . . . . . 66 
fauna.s of. . . . . . . . . . . . . . . . . . . . . . . 67 

Pleo.so.nton epoch, history of .......... 79-80 
Pleasanton formation, characteristics 

of ... ...... ......... .. .. . ...... . . 32-35 
definition of.... . . . . . . . . . . . . . . . . . 32 
distribution of. . . . . . . . . . . . . . . . . . . 32 
fauna of......... .......... ..... 35 
gas and oil in ..... .. ............. 110 
in well records .................. . 

.. 21, 106, 108, 109. 117, 142, 148, 149 
sections of. ................... 32, 88 
analyses and tests of ........ 85-88. 152 

P leistocene fauna. . . . . . . . . . . . . . . . . . . . 69 
history .......................... 81-83 
series, description of ..... ....... ... 67-72 

Population of Jackson County..... . . . . 3 
Porosity of building stone, see buHding 

stone tests. 
Portland cement ............ •.. ... 100-102 
Prairie Creek. . . . . . . . . . . . . . . . . . . . . . . . J 5 
Pre-Cambrian, history.. . . . . . . . . . . . . . . 76 

in Raytown well. . . . . . . . . . . . . . . . . . . 22 
Precipitation, averago of, in Jackson 

County..... .................. .... 45 
Pre-Glacial bowlder bed. . . . . . . . . . . . . . 68 
Pre-Pennsylvanian formations.. . . . . . . . 20 

history ...... .................... 76-78 
Prier Brass ·works well, Kansa.s Ci tY . . . 117 
Proctor well, Kansas City. . . . . . . . . . . . 142 
Quarrying industry, Bethany Falls lime-

stone ............................ 96-97 
Cement City limestone .......... 98-99 
description of. . . . . . . . . . . . . • . . . . . 96 
Drum limestone. . . . . . . . . . . . . . . . . 98 
Hertha limestone. . . . . . . . . • . 96 
Iola limestone ........ ..... .... 99-100 
Raytown Umestone .............. 98-99 
Winterset Umestono ............. 97-98 

Quaternary deposits .. . . ... .......... 67-74 
Railroads in Jackson County.......... 4 
Rainfall, average of, In Jackson County 145 
Randolph, Bevler coal at. .. .. 109 
Raytown, elevation at.. .............. 19 

limestone, analyses of. . . . . . . . . . . . . . 151 
description of .................. 58-61 
quarries in ..................... 98-99 
used as datum for structure con-
tours................. 75 

Raytown, tests of shale from ......... 91-92 
Raytown well, Lexington coal in. ...... 27 

record of. . . . . . . . . . . . . . . . . . . . . . • . . 21 
Recent deposits. . . . . . . . . . . . . . . . . . . . . 72 
Red Bridge, elevation at.............. 19 
Ridge well, log of .................... 118 
River transportation in Jackson County 5 
Rosedale well No. 1, Jog of ............ 137 

No. 2, Jog of .................... 137-138 
No. 3, log of ........ ... ........... 138 
No. 4, log of ...................... 139 

Page 
Round Grove Creek. . . . . . . . .. . . . . . . . . . 14 
Sand and gravel .. ........ ....•... 102-104 
Santa Fe Trnil, beginning of. . . . . . . . . . 3 
Screen tests on sand . . . . . . . . . . . . . . . . . 103 
Scruggs and Johnson well, log of ... . t 22-123 
Section of Chanute shale ....... 55-57. 93-94 

Cherokee shale, at Lexington ....... 25-26 
Cherryvale shale ........ ... ... 51, 52, 90 
Drum limestone....... ............ 90 
For t Scott limestone, at Lexington. . . 28 
a alosburg shale. . . . . . . . .... 44-45 
H enrletta. . . . . . . . . . . . . . . . . . . . . . . . . 88 
Iola limestone .... ... .. ........... 93-94 
Kansas City formation. . . • . . . . . . . . . 88 
Ladore shale .... · ................ .41-42 
Lane shale.. ...................... 65 
Lansing formation. . . . . . . . . . . . • . . . . 64 
Plattsburg limestone. . . . . . . . . . . . . . . 6 7 
P leasanton formation. . . . . . . . . . . . . . 88 
Winterset limestone ............... 48-49 

Sections, see also well records. 
Sclsa, elevation at. . . . . . . . . . . . . . . . . . . 19 
Sb.aft of .Hydraulic Pressed Brick Com-

pany, log of. . . . . . . . . . . . . . . . . . . 88 
Brush Creek shaft, log of .. .... 106-107 

$ho.le, Chanute .............. 54, 62, 91, 94 
Cherokee. . . . . . . . . . . . ......... . 24, 27 
Cherryvale ............ 50-52, 88, 91, 152 
Galesburg .... .... ..... ...... 44, 46, 152 
Labette ......................... 29, 30 
Lo.dore ...................... 40, 42, 152 
Lane ............................ 65, 66 
Pleasanton ............ 32. 35, 85, 88,152 
table of anaJyses or. . . . . . . . . . . . . . . . 152 

Sheffield, gas at ..................... 111 
oil and gas wells . . . . . . . . . . . . . . . . . . . 116 
quarry of t3ethany Falls limestone at 97 

Sibley, elevation at. . . . . . . . . . . . . . . . . . 19 
Silurhm history. . . . . . . . . . . . . . . . . . . • . • 77 
Snails In loess. . . . . . . . . . . . . . . . . . . . . . . 72 
Sniabar Crook . . . . . . . . . . . . . . . . . . . . . . . 15 

exposures of Chet"okee shale on. . . . . . 26 
of Pleasanton formation on. . . . . . . . 33 

Sni-).Jllls, tests of shale from ......... 85-86 
South Lee, elevation at . . . . . . . . . . . 111 
Specific gro.vity of building stone, see 

building stone tests. 
of sand ......................... 103 

Springs, water supply from. . . . . . . . . . . 145 
St. James H otel well, log of ........ 124-125 
St. Peter sandstone In Raytown well. . . 23 
Stewart-Pock Sand Company. . . . . . . . . 103 
Stratigraphy of Jackson County ..... . 20-74 
Strire, glacial, occurrence of. . . . . . . . . . . 69 
Structure contours, described.. ... . . . . . 75 
Structure of Jackson County ......... 74-75 
Summit coal, referred to.............. 27 
Surface waters ........... ......... 143-145 
Sweet, cited on the character of the Ioess 71 
Swift Packing Company's well, Jog of .. 

.................. . ........... 141. 142 
Swope Park well, log of.... . . . . . . . . . . . 148 
Synclines, occurrence of. . . . . . . . . . . . . . 75 
Temperature at Kansas City. . . . . 6 
Tensile strength of buildi ng stone, sec 

building stone tests. 
Tertiary history. . . . . . . . . . . . . . . . . . . . 81 
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Tests. see burning tests, physical tests 

and building stone tests. 
Todd, cited on glacial strlie......... . 69 
Topography in Jackson County. . . . . . . 7 
Topography of Kansas City. . . . . . . . . . . 11 
Transportation in Jackson County.. . . . 4 
Transverse strength of building stone, 

see building stone tests. 
Turkey Creek, abandoned valley or.... l1 
Underground wat,ers ............... 145-149 
Uniformity coefficient of sand. . . . . . . . . 103 
Union Sand and Material Comp:tny .100-102 
Vaile Springs. referred to. . . . . . . . . . . . . 146 
Valleys. abandoned, character of.... 10 
Voids in sand ....................... 103 
Wabash clay, referred to........ 73 
Walker Laundry Company well, Jog of .. 117 
Warrensburg sandstone, referred to . . . . 34 
Water resources, description of ...... 143-149 
,vayne, elevation at.................. 19 
·well record, see also shaft. 

Page 
Well record, Brush Creek well . ...... 106-107 

Raytown well. . . . . . . . . . . . . . . . . . . . . 21 
Salisbury Farm well ............. 108-109 
Swope Park well ................... 148 
logs of oil and gas wells .......... 117-142 
table of records of oil and gas wells . 114-116 

Wells, deep, water supply from ... .... . 147 
sha.llow, water supply from. . . . . . . . . 145 

West. cited on :Mastodon tusk......... 70 
White Springs. referred to ....... .- . 146 
Winterset limestone, analysis of. . . . . . . 151 

cement produced from ........... 100-102 
characteristics of. ................ .47-49 
definition of. . . . . . . . . . . . . . . . . . . . . . . 46 
detailed section of. . . ... .......... 48-49 
distribution of. . . . . . . . . . . . . . . . . . . . . 46 
fauna of ......................... 49-50 
quarries in .... · ................... 97-98 

Witte Gas Engine Works well, log of .. 130 
Witte well logs, Independence ......... 141 
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