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FOREWORD

This report on some seemingly unimportant coal deposits has a
special war-time purpose. For a number of ycars 75 percent or
more of the coal mined in Kansas has come from the extensive fields
in the southeastern part of the state where several relatively thick
beds of high quality coal lie near the surface of the ground. Under
normal conditions the Southeastern Kansas Field and the Eastern
Kansas Field (Linn and Bourbon counties) supply much of the
coal used in the area discussed in the present report. Some con-
sumers in this part of Kansas are in the habit of burning still higher
grade coal shipped from more distant mines. It is obvious, however,
that every unessential ton of freight that can be diverted from the
railroads makes room for additional war material.

The coal deposits described in this paper occur in counties that
are relatively densely populated. A few millions of tons of bitu-
minous coal, possessing a high heating value, but generally of some-
what lower rank than most of the consumers in the area are in the
habit of using, are available. The chief purpose of this report is to
call attention to this supply of emergeney fuel and to indicate loca-
tions where it can be most easily obtained.

The heretofore unpublished observations on the stratigraphy of
the rocks that include these coal deposits give to the report a more
permanent value.

Field work in this investigation and the preparation of the follow-
ing paper was begun by Arthur L. Bowsher under my supervision,
and it was planned that the report should be published under his
authorship. Mr. Bowsher, however, entered military service in the
United States Army soon after he had completed the first rough
draft of the manuscript. Thus, I have assumed the responsibility
of putting the report into final form for publication.

Jou~x M. JEWETT.

(6)
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COAL RESOURCES OF THE DOUGLAS GROUP
IN EAST-CENTRAL KANSAS

ARTHUR L. BowsHER AND JOHN M. JEWETT

ABSTRACT

Rocks of the Douglas group, Missourian series, Pennsylvanian. crop out
in eastern Kansas in a belt a few miles wide extending from Leavenworth
county to Chautauqua county. Several coal beds occur in these rocks and a
few million tons of bituminous coal are available for mining. Because this
coal is of relatively low grade and occurs generally in thin beds, it has not been
mined very extensively. The greatest mining developments have been in
Franklin county, but the deposits have been mined intermittently in several
other places. Both open pit and underground mines have been operated.

These coal deposits are known to be of sufficient quality and quantity to be
potential sources of emergency fuel. They lie in a rather densely populated
area. In some locations, economical strip mining can be developed and coal
can be easily and quickly obtained.

Chemical tests indicate that although this coal is not of the same grade as
that from the larger Kansas fields, it lics well within the limits of coal classed
as bituminous, and that the heating value ranges up to 13900 B. T. U's. per
pound.

INTRODUCTION

Perrosk oF THE ReEporT.—In the spring and summer of 1942 an
examination of the coal mining and petroleum industries in Kansas
indicated to the directors of the Geological Survey that the people
of Kansas might be faced with a fuel shortage during the coming
war winters, Such a fuel shortage seemed imminent because of the
greatly increased demands not only for coal but also for oil and
gas, due to the rapidly expanding war industries located in Kansas,
and to the lack of additional transportation facilities.

In an attempt to determine the possibilities of increasing our local
fuel supplies, the Geological Survey undertook a program entailing,
among other things, an investigation of coal mining and marketing
from local sources in east-central Kansas. The purpose of this
report is to present data on such local workings, including names,
locations, dates of operation, equipment, exact or approximate quan-
tities of coal produced and producible, places and conditions of
marketing, quality of coal, and much additional information con-

()
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ce e oo .
- ® e o

cerning ‘mines that are now active or have been operated in east-
central Kansas. This report deals with those coal beds found in
rocks of the Douglas group of east-central Kansas. It is planned
that similar data on other coal-bearing rocks will be presented in
subsequent reports.

FieLp InvesTiGaTIONS —July and August were spent in the field
by Arthur L. Bowsher in a reconnaissance examination of mines
producing coal from the rocks of the Douglas group in Leavenworth,
Douglas, Franklin, Coffey, Anderson, and Woodson counties. Data
on unused mines were also obtained and included with present
mine data in the accompanying tables. The period of time availa-
ble for field work was too short to permit an exhaustive survey but
most of the pertinent data are herein recorded.

ACKNOWLEDGMENTS.—In the course of the field work Mr. Bow-
sher had opportunity to consult innumerable farmers, miners, coal
operators, and merchants of eastern Kansas. These many citizens
cooperated fully and their invaiuable aid in preparing this report
is appreciated. Special assistance by members of the State Geo-
logical Survey staff was given by R. C. Moore, John C. Frye, Nor-
man Plummer, T. G. Payne, and Philip Kaiser. The report was
edited by Dorothea Weingartner, and the illustrations were drawn
by Eva Baysinger, Joan Justice, and Dorothea Weingartner. To
all of these persons we express our thanks. The manuscript was
critically read by John C. Frye, acting State Geologist, and the
chapter on mining methods was read and criticized by Tell Ertl
of the Department of Mining and Metallurgy of the University of
Kansas.

We have made use of unpublished field notes and stratigraphic
sections measured by R. C. Moore, N. D. Newell, J. M. Patterson,

R. E. Whitla, and others. These records are in the files of the State
Geological Survey.

Previous PubLications—The first published comprehensive re-
port dealing with coal beds of the Douglas group is included in an
account of the coal deposits of Kansas by Haworth and Crane
(1898). Many of these deposits are discussed briefly in a report, by
C. M. Young and H. C. Allen (1925), which provides additional
data with reference to engineering and production methods and
chemical composition of the coals. R. C. Moore (1929) has de-
scribed the geographic and geologic distribution of the most 1m-
portant coal beds of Kansas and has reported analyses showing
their chemical character. An unpublished thesis by J. M. Patterson

Google



Coal Resources in East-Central Kansas 9

(1935) gives information bearing on stratigraphic relationships of
coal beds of this group of rock in Douglas and Leavenworth coun-
ties. A report on post-Cherokee coal deposits of Kansas, by R. E.
Whitla (1940), contains some descriptions of mines and mining in
coal beds of the Douglas group. A chapter on coal by J. M. Jewett
(Jewett and Schoewe, 1942) is included in Kansas Mineral Re-
sources for Wartime Industries. Other persons who have written
concerning post-Cherokee coal beds are Saunders (1873), Knerr
(1896), Blake (1889), Crane (1898), and Landes (1937). The
annual reports of the Kansas coal mine and metal mine inspector
give data on production and mines.

GEOGRAPHY

Location oF THE Area.—Rocks assigned to the Douglas group
crop out in eastern Kansas, in a belt 6 to 20 miles wide extending
from eastern Atchison county to southeastern Chautauqua county
(fig. 1). The northern part of the area lies adjacent to the Leaven-
worth-Kansas City industrial district. Topeka is only a short dis-
tance west of it. Lawrence and Ottawa are located within the
Douglas outcrop area, and the Sunflower Ordnance Works, south
of Kansas river near De Soto, is at the eastern margin of the area.
Coal beds in the Douglas group constitute a supplementary source
of coal for these cities and many smaller towns and for rural needs.

TorPoGRAPHY AND ITS RELATION TO CoaL MiNiNGg.—The northern
part of the outcrop area of Douglas rocks lies in the Dissected Till
Plains section, and the southern part lies in the Osage Plains section
of the Central Lowlands. The area considered in this report lies
in the Woodson and Jackson districts of the Eastern Kansas ground-
water region (Moore, 1940, pp. 53, 54). Elevations above sea level
in the outcrop area vary from about 800 feet along Kansas river
to about 1,100 feet in southwestern Franklin county. The rocks
dip westward beneath the surface, at a low angle. The western
boundary of the outcrop is marked by the escarpment of the Oread
limestone (pl. 1A, 2A, and 3B). This escarpment commonly rises
50 to 100 feet above the plain to the east of it, underlain by rocks
of the Douglas group. In some places erosion remnants capped
by the Oread limestone stand high above the plain east of the main
escarpments. The local sandstone bodies common in the Lawrence
shale and the Stranger formation are relatively nonresistant to
erosion in the northern part of the area in which the Douglas rocks
crop out. East of the Oread escarpment, these sandstone bodies
form part of the broad rolling plain that slopes gently westward,
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14 Geological Survey of Kansas

The low rolling topography resulting from erosion of Douglas
rocks supports a rather widespread vegetation cover, and little gully-
ing has occurred. Good exposures are rare and of small extent
except along roads and places where gullying has removed the soil
cover. As a result, the soft and easily weathered coal beds are not
well exposed. Mining of the coal beds in the Douglas group has
been limited to areas where exposures of coal indicate the presence
of relatively widespread deposits. In some places gullying along
escarpments produced by a resistant bed of rock has periodically
exposed coal beds. Vegetation commonly tends to cover exposures
of coal by accumulated plant debris and by holding the soil cover.
A lack of vegetation cover may lead to exposure of the coal. Ero-
sion by creeks or streams commonly exposes coal beds which crop
out along the banks. Many of the coal mines of the Douglas group
were located by the discovery of such exposures or by the finding of
a coal bed during the digging of a well. Coal beds in this group
are local in extent; consequently, they vary in thickness within
very short distances and they may also change considerably in
quality from place to place. Detailed geologic explorations of these
coal deposits may be expected to reveal formerly unsuspected lo-
calities in which mining conditions are most favorable. The most
important factors in determining the value of a coal bed are thick-
ness, quality, and overburden. Because of the existing physio-
graphic conditions along the stream channels, there are few ex-
posures of coal along the valley of Stranger creek in Leavenworth
county, Kansas river and Wakarusa creek in Douglas county,
Marais des Cygnes river in Franklin county, and Neosho river in
Coffey county.

TraNsPORTATION FaciLities.—There are many good roads
throughout the area covered by this report. Every town is located
on an improved or paved highway. All towns not having rail con-
nections lie close to one of the major truck lines, and the area is
well traversed by railroads (fig. 2).

Coal used in eastern Kansas is transported primarily by rail.
Only a small part of the coal tonnage used in eastern Kansas is
freighted by motor truck. During the present war period, with
trucking activities inhibited by rubber shortage and by gasoline
rationing, the railroads will be expected to carry even more. Ship-
ments of coal for civilian use probably will not take priority over
shipments of vital war materials, so the transportation of coal to
private consumers will be an increasing problem during the coming
war winters.
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16 Geological Survey of Kansas

RECENT TRENDS IN COAL CONSUMPTION IN EASTERN
: KANSAS

At the close of the last century there were many small coal mines
in eastern Kansas. Although many of them were operated by
farmers for home use, some of the mines were operated as business
ventures to serve local consumers, and coal from a few of the mines
was used as fuel for locomotives and sold at distant markets. De-
mands for coal increased as the steam engine was developed for
use in threshing small grain. These coal beds occurred over a wide
area and were easily mined, so they furnished farmers with cheap
fuel for traction engines and home use. The replacement of steam
tractors by gasoline engines caused a steady decline in production
from these coal fields. Wages paid to coal miners increased; im-
proved railroad facilities encouraged the importation of cheaper
coal from outside; and cheaper strip methods of mining, which were
more readily adapted to the thicker Cherokee coal beds, were de-
veloped. The development of large-scale strip-mining and cleaning
operations allows the mining concerns of southeastern Kansas to
produce at less cost a clean coal with which coal from mines in the
Douglas group cannot ordinarily compete. No attempts have so
far been made to clean Douglas coal, and it is improbable that such
small-scale production can justify the cost of treating the coal by
washing or other expensive methods. Bituminous coal from Kansas,
southwestern Missouri, and Oklahoma has largely taken over the
market formerly supplied from deposits of the Douglas group.
Many former users of lump bituminous coal have converted their
furnaces to stoker units. The use of semianthracite coal from Ar-
kansas because of its prolonged burning time and low ash content
has been increasing. It must be admitted that improper cleaning
and marketing of some of the coal from the Douglas group has
placed it in an uncertain light as to quality; and, consequently, the
demand for it has become less in some areas. It is probable that
proper screening of coal from certain beds might considerably im-
prove its quality and thereby help to reéstablish a market.

1t should be remembered that a coal bed which cannot profitably
be mined commercially at present may become a u=eful fuel source
later, particularly under war conditions. Mining of economically
marginal coal beds is more critically influenced by small fluctuations
in prices, changes in labor conditions, and changing transportation
conditions than are thick extensive beds of coal. Therefore. coal
beds which have not been important under peacetime conditions
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Coal Resources in East-Central Kansas 17

may become important sources of fuel, at least locally, under war-
time economy. Coal which would not be burned if conditions were
normal may become the best fuel available for heating homes. In
this case, a previously nonavailable coal may become an available
and much-desired coal. For these reasons the considerable reserves
of coal in Douglas rocks may have great future importance.

MINING METHODS

DevELOPMENT oF MINING METHODS.—The first method of mining
coal from Kansas rocks was a primitive form of strip-mining which
may be aptly termed “crop-working.” Possibly the Indians were
the first to employ this method of removing coal from the outcrop
by means of crude hand implements. The white man’s needs were
soon too great to be satisfied in this way. The amount needed and
the desire to get the most coal by expending the least effort led to
development of stripping operations. Manual labor was supple-
mented by animal labor, and horses were replaced in turn by power
shovels in order that the overburden might be more easily, quickly,
and economically removed from above the coal bed. This method
ix still employed in places where the amount of overburden is not
too great to be removed economically. If the thickness and quality
of the coal justify underground mining operations, tunnels may be
dug along the coal bed. These workings are horizontal or slightly
inclined, depending on the attitude of the beds; the coal is removed
through the tunnels or entries. This method, called “drift” or
“slope” mining, is the one most commonly employed in mining coal
heds of the Douglas group. In many areas the coal has been ex-
tensively mined by this method for a distance of several hundred
feet from the outerop.

Such outerop working is often referred to as “gophering.” When
coal is no longer available along the outcrop of a coal bed, vertical
shafts may be sunk to the part of the coal bed that remains. The
coal is removed from rooms along the entries, and thence hoisted
to the surface through the vertical shaft.

Coal beds in rocks of the Douglas group are comparatively thin,
and the coal is removed by small-scale mining operations. These
factors have led to development of mining operations (fig. 3) which
remove a maximum quantity of coal in the easiest manner, with
little regard to efficiency of recovery or to safety of the miners.
Thus, small-scale mines which are distinetive because they utilize
such simple methods have been developed in eastern Kansas and
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Coal Resources in East-Central Kansas 19

southwestern Missouri. It is desirable to record brief descriptions
of these methods, because they may be employed generally during
the war period when such coal beds as described in this report may
become important sources of coal for eastern Kansas communities.

Strip MINING.—A primitive form of strip mining, or crop-work-
ing, was the first method used in mining coal from beds in east-
central Kansas. Such practice of digging coal from creek banks or
hillsides as it is needed is still prevalent in winter time on many
farms. This method is applicable only to small-scale production.
Stripping consists of removing the shale, limestone, and other rock
—the overburden—from above a coal bed. The first stripping was
done by hand, as crop-working was expanded. Because this method
was too laborious and slow, miners soon began to use teams of oxen
and horses. Trees and other vegetation were removed, and hard
cap rock, if present, was broken by blasting and then removed.
Black powder was used as an explosive in this work, because the
powder is safer to handle than dynamite. After the cap rock was
removed, the underlying softer rock was plowed and the loosened
material scraped off. The coal bed was finally exposed after many
alternations of plowing and scraping. Removal of overburden was
accomplished with the aid of animal labor. The exposed coal was
then taken up by hand.

As steam and other power-driven shovels became practical, they
replaced use of animals in coal stripping. Power shovels work back
and forth removing strips of overburden several hundred yards
wide and trench down to the coal bed. The shovel may then be
used to take up the coal. The thickness of coal beds and the nature
of the enclosing rocks establishes limits of economical strip mining.
In the case of the coal beds of the Douglas group these limits have
been exceedingly narrow, because the coal beds are commonly
rather thin. Mining of this kind has been confined to areas lying
in valleys or along hillsides, and the coal beds commonly stripped
lie 5 to 30 feet below the surface and below relatively thick lime-
stone beds. For these reasons, coal beds of the Douglas group have
not been extensively mined by strip mining method.

Drirr anD SLorE MINING.—In localities where the coal available
at the surface has been exhausted by stripping or is of poor quality,
drift or slope mining is generally employed. If the tunnel driven
in along the coal bed is nearly horizontal, it is known as a drift,
but if noticeably inclined, it is known as a slope. These tunnels
or entries are started at points on hillsides or valley walls in places
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where coal “blossoms” (exposed edges of coal veins) have been
found. Most mines in Douglas coal beds have been small and
operated for only a short period of time. Because they are com-
monly worked by a few miners recovering the coal by use of picks
without aid of mechanized equipment, the mines are called “pick”
mines. Even this type of mining has not been extensive because
the coal beds are thin.

Entries are made only as large as necessary; they are commonly
about 50 inches high and 30 inches wide (fig. 4). Since most mines
ordinarily operate for only a few years, there is little need for
bracing or timbering the entries. An entry is dug into the hill along

Fic. 4. Diagrammatic cross section across main entry in “pick” mines, Quenemo
mining district, east-central Kansas

the coal bed, and the coal is recovered from rooms driven from either
side of the main entry. The number of miners working at any
time determines the number of rooms being dug off the main entry
at that time. Each miner works one room. The main entry is
pushed into the hill and the side entries of the first two rooms, one
to the right and the other to the left, are turned off at right angles
to the main entry at a point 22 feet or more bevond the edge of
the area of weathered coal. These rooms generally are opposite
one another, although, in some instances, all rooms may be turned
off on one side. In some cases the first two side entries may be
driven for a distance of 40 or 60 feet and then turned at right angles
to run parallel to the main entry. The coal is then recovered from
between the main and two side entries and from either outside wall
of the side entries. The coal is removed by chain-working along
a long wall face (fig. 5). Three inches of shale, clay, or “soapstone”
is removed from benecath the coal by the use of a pick or, as in
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Coal Resources in East-Central Kansas 23

after it is undercut, thereby facilitating its recovery. Side entries
are spaced at intervals of 45 feet along the main entry. Each
room is therefore 45 feet wide and extends 22 feet on either side
of the entries. The first rooms are started near the front of the
main entry and subsequent rooms project progressively farther into
the hillside (fig. 6). The rooms in some cases extend as far as
1,000 feet on either side of the main entry, although they are sel-
dom pushed farther than 200 or 300 feet. As the last rooms worked
do not extend as far as do the previous rooms, the coal face ap-
proaches nearer the main entry in the back part of the mine. Com-
mon practice in this longwall method is to remove all of the coal
as the rooms are driven, but in some cases supporting pillars of
coal about 30 inches wide are left between rooms. Such pillars
must be cut through at intervals in order that the air tunnels are
continuous. The roof, in most cases, is allowed to fall down onto
the gob after the coal is removed, and only entries and air tunnels
are kept open. Ventilation is accomplished by sinking a vertical
shaft which has its upper end higher than the entrance to the main
entry of the mine. From the base of this shaft a tunnel is dug to
one of the side entries. This air outlet shaft is several hundred
feet from the main entrance. The difference between density of
the air owing to temperature differential in the mine and outside
the mine causes circulation. If this difference is not sufficient to
insure circulation of air, fans or blowers are installed.

Provisions made for drainage depend upon the problems en-
countered. Few, if any, mines are free of water. In some mines
water causes difficult problems.

Because of its cheapness pick mining by the drift and slope
method is most often used in mining coal from beds described in
this report. Drift or slope mining methods can be used as long as
the coal face is relatively close to the mouth of the mine. When
the coal face has receded a distance greater than 500 or 600 feet,
the time and labor consumed in getting coal from the coal face to
the surface is so great that the mine must be abandoned. As a
common practice, coal is mined during the winter and the mine
abandoned in the spring. After abandonment, mines become full
of water and the roofs of rooms and entries fall in. As a result,
abandoned mines cannot be opened again, and the following winter
new entries are made at points 100 feet or more away from the sites
of the old mines. This haphazard method of mining has caused
the exhaustion of much good coal mining area without recovering
more than one-fourth of the available coal.
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of longwall mining—which is peculiar to eastern Kansas and south-
western Missouri coal fields. A shaft is dug from above to the coal
bed, at a point where coal can be mined to a distance of 1,400 or
1,500 feet from the shaft. In preparing to remove the coal, miners
cut a circular coal face around the shaft and dig two main entries
that extend from opposite sides of the shaft some distance into the
coal bed. They cut the circular coal face in order that the mining
machine can move continuously in a circular path along the coal
face, thus causing a recession of the coal face from the shaft. This
method of mining allows the miner to throw the gob into the empty
rooms behind, where it remains, and allows the roof to slowly sag
until it rests on the floor of each room. This is known as the ad-
vancing longwall method of mining.

Undercutting and blasting loosens the coal for its removal. An
electric undercutting machine, developed by a manufacturer in
Topeka, is used frequently. The machine operates on current
brought to the machines from a near-by power line by means of in-
sulated cables, or from a portable power plant. A sort of band saw,
composed of bits set in a moving chain, which cuts a 3-inch “kerf”
under the coal, accomplishes the undercutting. The chain runs
around a frame which extends approximately 32 inches from the
=ide of the machine. The motor and the cutting frame are mounted
=0 that the entire unit can be moved along the coal face. The
rnachine is drawn up to the coal and the “sumping cut” made by
=winging the machine so that the cutter is forced into the coal.
Then, by pulling the machine along the coal face, a continuous cut
under the coal is made. The machine, moving in a circle, travels
completely around the room. These machines can be used in rooms
uis low as 16 inches in height.

A 3-inch high kerf, extending for a distance of 32 inches from the
coal face, is cut under the coal bed (fig. 7). Black powder is ex-
ploded in holes drilled immediately above the coal bed. The coal,
blown down by the explosion, is kicked to the haulage ways where
it is loaded into cars. The coal that is not blown down by the ex-
plosion is wedged down by hand. After removal of the coal, the
rooms are only 3 inches higher than the thickness of the coal bed
(fig. 7). Miners, lying on their sides, work in rooms of this height.
The low ceiling is necessary because the height of the rooms greatly
affects the rapidity with which the roof settles. No more rock is
removed than is necessary, because danger becomes greater as the
height of rooms increases.
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As the coal face recedes from the shaft, cross entries are driven
in directions approximately perpendicular to that of the two main
entries. These cross entries do not leave the main entries at oppo-
site points but are offset at regular intervals (fig. 7). The roof
settles more nearly as a single unit in cases in which the cross en-
tries are not opposed or in line with one another. Cross entries on
the same side are spaced at intervals of 40 feet. There generally
are four cross-entries on each side of the main entries. Very little
timbering is necessary because the entries and passage ways are
kept open by constant use.

The outside row of props set next to the coal face constitute the
“rib.” The rib props are set after the undercutting machine has
passed and the miners have removed the coal from above the last
cut. After each round of the undercutting machine, the rib is moved
out 32 inches. Props of the rib are removed ahead of the mining
machine and replaced after it passes. The props remain standing
in the room after the coal is removed. The soft clay and shale of
the roof and floor are slowly deformed and the roof comes to rest
on the gob in the room. The roof, in an area extending from 10 to
15 feet from the coal face, is best supported just in front of the
coal face where a second sag often occurs. This slight sag throws
the weight of the overburden onto the coal and helps to break it
down. If mining is abandoned for several days, the roof breaks
off at the coal face and settles down onto the floor of the rooms.
Extended shutdowns result in cave-ins which cause expenditures of
considerable labor before operations can be resumed. Longwall
mining allows the miners to keep the room at the coal face cleared.

Ventilation is accomplished by passing a current of air around the
coal face. A ventilator shaft is dug at a distance of about 300 feet
or more from the main shaft. One of the first cross entries then
is driven outward to the ventilator shaft. A short entry is made
from the intake air tunnel to the adjacent cross entries. The air
is then sent by this short entry to the coal face room. The air
current is forced around the coal face room and out through one
of the cross entries on the opposite side of the mine to the main
shaft which serves as an outlet shaft. The air is forced by a fan
located at the inlet shaft. Ventilation is controlled by the hanging
of blankets which act as doors at the entrances of entries. These
blankets are shifted at will so that any part of the mine can be
ventilated (fig. 7).

This method of mining differs only slightly from longwall mining
as practiced in O=age, Leavenworth, and Linn counties,
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COAL IN THE DOUGLAS GROUP

STRATIGRAPHY

PHYSICAL BOUNDARIES

The lowermost deposits of the Virgilian series (table 1; fig. 8),
primarily marine clastics in which bodies of massive or cross-bedded
sandstone, shaly sandstone, and sandy shale predominate, compose
the Douglas group (fig. 8). These Virgilian deposits are separated

TaBLe 1.—Classification of the Pennsylvanian subsystem in Kansas

(unconformity)
Curboniferous system
Pennsylvanian subsystem
Virgilian series
Wabaunsee group
Shawnee group
Douglas group
(regional unconformity)
Missourian scries
Pedee group
Lansing group
Kansas City group
Bronson group
Bourbon group
(regional unconformity)
Desmoinesian scries
Marmaton group
Cherokee group
(regional unconformity, transgressive overlap)
Miscissippian subsystem,
from the underlying rocks of the Missourian series by an uncon-
formable contact and are conformably overlain by the lowermost
beds of the Shawnee group. The lower boundary of the group is
commonly marked by the presence of a buried erosion surface, while
the upper boundary, although gradational, is well marked by the

base of the Toronto limestone member of the Oread formation.

DIVISIONS

The lowermost division of the group is the Stranger formation,
which includes the channel sandstones at the base of the Virgilian
series and the shaly beds above. The top of the Stranger is marked
by the hiatus at the base of the Ireland sandstone. Data from
outcrop measurements indicate a thickness of 60 to 153 feet for the
strata included in the Stranger formation, which has an average
thickness of about 90 feet. Channel sandstones are absent in the
base of the Stranger formation in some areas, but in near-by locali-
ties they attain a thickness of 120 feet. In many places these de-
posits attain a thickness of 50 to 80 feet and are designated as the

Google



Original from
UNIVERSITY OF CALIFORNIA

Digitized by G()Ogle

21h006-sn-pdgasn ssadoe/bao 1sniiTyrey -mmm//:diyy / pazTiTHIP-216009 ‘S21e1S Pa1TUN Y} UT uTewoq dT1dnd

80LT8EG T2N/LZ0Z/19U"d1puey 1py//:sdily

/ 1W9 €T:1Z 8T-60-£ZOZ UO sesuey Jo ALTSIIATUN 1@ PaleUaudn



Coal Resources in East-Central Kansas 29

Tonganoxie sandstone (pl. 4). In Leavenworth county the Tonga-
noxie sandstone ordinarily exhibits a thick massive lower zone and
a thin upper zone separated by less resistant thin-bedded sandstone
or by silty shale. The lower sandstone zone ranges from 50 to 60
feet and the upper from 10 to 20 feet in thickness. The shaly zone
that separates the two sandstones is about 15 feet thick. The
Westphalia limestone, where present, generally lies 10 to 25 feet
above the top of the Tonganoxie sandstone. The Westphalia lime-
stone is absent throughout much of the northern part of the Douglas
outerop area, but it has a thickness of 5 feet or more in Anderson
county. Along a part of the Douglas outcrop line the Sibley coal
lies directly below a thin limestone that is correlated with the West-
phalia limestone (fig. 8). The Vinland shale occupies the interval
between the top of the Westphalia limestone and the base of the
Haskell limestone. The Vinland shale ranges from 10 to 35 feet in
thickness. The Haskell limestone, an extremely persistent bed that
lies above the Vinland shale, is about 9 feet thick in Leavenworth
and Douglas counties and is about 18 inches thick in Anderson
county. It is commonly 2 or 3 feet thick where observed in Wood-
son county, but in a few exposures it is thicker. The uppermost bed
of the Stranger formation is the Robbins shale member. It consists
of remnants of a post-Haskell shale bed that was not completely
removed by pre-Ireland erosion. In Douglas county only a few feet
of the Robbins shale are present between the Haskell limestone and
the overlying sandstone. Southward from Yates Center in Woodson
county the Robbins shale thickens to an average of about 100 feet
in southern Kansas. Massive sandstone bodies occur abruptly in
the Robbins shale member in Chautauqua county.

The uppermost division of the Douglas group is the Lawrence
shale member. The Lawrence shale lies above the Robbins shale
member and below the Oread limestone. Channel sandstone in the
basal zone of the Lawrence shale locally attains a thickness of 70
or more feet. Colleetively, these sandstones are known as “Ircland
sandstone.” The Ircland sandstone is bounded below by a regional
unconformity but the upper limits are indefinite. The average
thickness of this sandstone zone is between 40 and 50 feet. Sand-
stone bodies varving in thickness from 10 to 49 feet are developed
erratically at two higher zones in the Lawrence shale. The upper
of these sandstone zones apparently lies between the upper and
lower Williamsburg coal beds. Evidence does not show whether
this sandy zone is stratigraphically above or below the limestone
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32 Geological Survey of Kansas

correlated with the Amazonia limestone. Thin sandstone zones are
developed locally in the upper few feet of the Lawrence shale. The
total thickness of the Lawrence shale varies from about 70 to 160
feet. The Amazonia limestone in Franklin, Coffey, and Woodson
counties averages 18 inches in thickness and lies approximately 30
feet below the base of the Oread formation (fig. 8). The Toronto
limestone member, the lower bed of the Oread formation, is very
persistent and occupies a position just above the Lawrence shale;
it 18 9 to 10 feet thick.

PHYSICAL CHARACTERISTICS

The predominant lithologic types of the Douglas group are marine
clay and silty shales. The micaceous texture of these clay and silt
shales is very striking and often gives an erroneous impression as
to the amount and size of the mica particles that the shale contains.
Some shales which appear sandy prove to be dominantly silt or
even clay shales.

Grim and his associates (Grim and Bray, 1937; Grim and Allen,
1938) have shown that both illite and kaolinite are important con-
stituents of Pennsylvanian shales. It appears to be true that in
deposits dominantly composed of kaolinite, there is a lack of the
more common prominent bedding and that slickensided structures
are shown on broken surfaces. Slickensides are not readily observed
in the shales believed to be composed largely of illite. Thus the finer
clastic deposits in the Douglas group are composed largely of mica-
like clay minerals and the coarser clastics are composed principally
of quartz particles. During his field studies, Mr. Bowsher noted
that commonly there is a decrease in the ratio of megascopic mica
flakes to quartz as the quartz grains approach sand size.

The sandstones, which represent the coarser clastics, vary from
thick, massively bedded to thin, cross-bedded sand bodies (pl. 4).
They are irregular in lateral and vertical distribution and grade
somewhat abruptly into the surrounding clay and silt shales. Many
of these sandstone bodies are channel fillings. Evidence of scour-
ing and channel filling is conspicuous at the base of the Tonganoxie
sandstone, which marks the base of the Douglas group and of the
Virgilian series. The unconformity which marks this lower bound-
ary 1s most readily discernible where the Tonganoxie sandstone
rests on an eroded surface of Lansing beds. Conglomerates, which
generally mark these erosional econtacts, consist primarily of pebbles
derived from indurated varicolored clay and silt shales enclosed in
a matrix of clay, fine-grained quartz, xandstone, and siltstone. Con-
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tacts are sharp and pronounced where they lie at channel-scoured
surfaces, which locally cut completely through rocks of the Pedee
group and deeply into the upper beds of the Lansing group. These
channel-fill sandstones grade upward and laterally into the sur-
rounding shales. As the contacts are traced from channel scour
areas, they become indistinct and rise stratigraphically. The record
of scouring and channel filling is present in many parts of the Doug-
las group. These conditions also obtain in a striking manner at
the base of the Ireland sandstone, a sandstone which was developed
irregularly in the lower part of the Lawrence shale. Conglomerates
oceurring at the base of the Ireland sandstone, although they contain
some large angular fragments of coal (Rich, 1933), are composed,
in general, of more resistant detritus than is seen in those at the
base of the Tonganoxie sandstone. Channels containing the Ireland
sandstone locally have been cut down to horizons lower than those
of Westphalia limestone. Ireland sandstone channel fillings are
numerous and well developed in northeastern Leavenworth, south-
castern Douglas, and western Franklin counties, and are known in
other Kansas counties.

Bituminous coal beds occur at many horizons in the Douglas
group. Usually they are thin and only locally attain a thickness
of more than a few inches. Most of these thin coal beds are exposed
only at izolated outcrops, and there is little or no evidence by whicl:
they may be correlated from place to place.

Generally the coal is very thin bedded. It is composed essentially
of altered, resistant parts of plants and fragmentary woody ma-
terial. We have not observed even partially complete fossil plants,
roots, or standing stumps in the coal beds or in the rocks immedi-
ately underlying the coal beds. Plant fragments in the coal are
commonly compressed. Although several of the thicker coal beds
cxtend over a considerable distance, it is believed that most of them
are rather lenticular and have a considerable range in thickness in
short distances. The coal beds, with few exceptions, grade almost
inperceptibly into the underlying and overlying clay and silt shales.
Most of the coal beds rest upon light gray to brownish gray, soft
to hard, micaceous, well-bedded clay or silt shale. There is a grada-
tion from silty coal downward into shale containing fragmentary
carbonaceous plant remains and a few marine fossils. In several
instances coal beds of this group seem to be underlain by bedded
clay shale. These shales are dark gray, oi variable carbonaccous
and calcareous content. They range from nongritty to sandy shale,
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and exhibit many slickensided fractures that are not continuous into
the underlying and overlying beds. Such clay shales differ from
described “underclays” or “seat earths” in that these in the Douglas
group are distinctly bedded, a feature generally absent from ‘“under-
clays.” A clay shale, however, seen beneath coal in the basal part
of the Stranger formation, 115 miles southwest of Ottawa, is in many
respects an “underclay” and may represent an old soil (pl. 4). This
clay shale has more of the characteristics of ‘“underclays” as de-
scribed from other areas than any other shale we have observed in
the Douglas group. Even this shale which is probably kaolinitic
does not seem to have all of the characteristics of a true “under-
clay.” Coal beds of the Douglas group generally overlie clay and
silt shale, probably illitic and of varying calcareous content, that
seldom contain quartz sand grains or concretionary structures.

Rocks of the Douglas group, like those of the Cherokee and Bour-
bon groups, are dominantly clastic; the three groups lie above great
regional unconformities. Thick marine limestones are notably ab-
sent. The Westphalia limestone, lowermost limestone in the Doug-
las group, lies approximately 100 feect above the top of the Stanton
limestone. It is well developed in Woodson, Coffey, and southern
Franklin counties. The lower portion is commonly conglomeratic,
containing pebbles of shale. Fusulines are common throughout and
are especially abundant in the upper part. The upper portion of
the rock is a mass of the fusulinid Triticites secalicus oryziformis
Newell, embedded in a sparse matrix of calcareous clay and silt.
A thin, finely laminated, carbonaceous limestone which has been
correlated with the Westphalia overlies the Sibley coal near Bald-
win, Kansas.

The Haskell limestone, which lies 10 to 30 feet above the West-
phalia limestone, is composed primarily of a lower very calcareous
sandstone and an upper limestone zone. The lower zone ranges
from a few inches to over 5 feet in thickness, and the upper one
ranges from 1 foot to approximately 5 feet in thickness. The medial
portion of the upper limestone zone is widespread and persistent. It
is dark gray, hard, argillaceous limestone containing broken shell
fragments. Conglomeratic, arenaceous, and oélitic facies were ob-
served at some places in the base, and oélitic and crinodial facies
occur at the top. A thin clay shale, several inches in thickness,
containing nodules of o6litic limestone in which fish-brain casts are
found, persistently overlies the Haskell limestone. This <hale in
turn is capped by a bed of highly ferruginous limestone. Septarian
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concretions occur at a distance of as much as 10 feet below the base
of the lower zone of the Haskell limestone. This is a good marker
zone and has been found to occur at irregular intervals along the
outcrop from Leavenworth county to Franklin county. In northern
Leavenworth county, a zone containing hard, dark gray, massive
beds of argillaceous limestone is present at about this horizon (pl. 5;
fig. 8, sec. 1; fig. 9). It is probable that this represents the north-
ward extension of the limestone septarian concretion zone.

In Woodson, Coffey, and Franklin counties, a light gray, hard,
dense, banded limestone, which locally becomes extremely argilla-
ceous, lies about 30 feet below the base of the Oread limestone.
This limestone is tentatively correlated with the Amazonia lime-
stone on the basis of stratigraphic position. In Woodson county
the Amazonia(?) limestone is argillaceous and averages 16 inches
in thickness (pl. 2B). In that county it is separated from the over-
lving Williamsburg coal bed by about 25 feet of clay shale. In
Franklin county, the coal rests directly upon the Amazonia(?) lime:
stone which consists of a concretionary upper bed, and a dense, harc,
laminated lower portion.

SUBSURFACE RELATIONSHIPS

More than 150 well logs compiled from cuttings were examined
in an effort to extend and check information obtained from field
work on rocks of the Douglas group. Well logs were chosen near
the exposure of the rocks, but at such a distance down-dip that the
drill had passed through all beds of the Douglas group. The strati-
graphic relationships as shown by well cuttings are in accord with
those formulated from field data. The rocks of the Douglas group
are only 100 feet thick in the Umsheid No. 1 Turner well, sec. 32,
T. 15 S, R. 18 E,, but have a maximum thickness of 340 feet or
more in sec. 7, T. 15 8., R. 8 E. Logs of wells along a line passing
through Ts, 12, 14, 15, and 18 S. indicate that the Tonganoxie sand-
stone bodies in the townships listed above have the characteristics
of channel fillings. It evidently is a zone of more or less discontin-
uous sandstone bodies which are only locally differentiated into an
upper and lower zone. Although this zone ranges in thickness from
30 to 120 feet, it has an average thickness of between 80 and 90
feet in the area north of T. 18 S. The Tonganoxie sandstone was
not identified in logs through Ts. 22 and 25 S. The Westphalia
limestone lies approximately 120 feet above the top of the Stanton
formation in T. 25 8., and 50 to 90 feet above it in T. 22 S. Lime-
stone occurs only sporadically in the horizon of the Westphalia
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limestone north of T. 22 S. The Vinland shale is about 10 feet
thick in T. 25 S., but thickens to 35 or 40 feet in T. 22 S. A zone
of channel sandstone beds which are developed abruptly in the
Vinland shale cut out the Westphalia limestone in T. 22 S. The
Haskell limestone is a very persistent bed that generally lies 120
feet below the Oread formation, although in some places it is 190
feet or more below the Oread. The average thickness of the Law-
rence shale in the subsurface in east-central Kansas is about 120
feet. The pre-Ireland erosion surface, which marks the base of the
Lawrence shale, cuts below the Haskell limestone in Ts. 14, 18, and
22 S, and Ireland sandstone bodies are present. The sandstone
bodies in the Lawrence shale are local and discontinuous, but the
basal zone of channel sandstone lenses ranges from 50 to 60 feet in
thickness. Two higher unnamed sandstone zones average 30 feet
in thickness and are equally, if not more, discontinuous. Many
limestone beds are recorded through T. 22 S., but they are thought
to be, for the most part, calcareous sandstone bodies. However,
it is not at all unlikely that there are thin limestone beds, in the
Douglas group, which have not yet been seen on the surface.

SEDIMENTATIONAL ASPECTS

Rocks of the Douglas group were deposited under environmental
conditions produced by adjustments of Pennsylvanian seaways fol-
lowing the period of Arbuckle orogeny (Moore, 1935 p. 1286). The
unstable character of environmental conditions is indicated by the
lateral and vertical inconsistencies of lithologic types. Clastic de-
posits of this group are characteristically limited in extent and sub-
ject to rapid facial changes. Only occasionally did environmental
conditions remain stable for any length of time. Such periods of
stability were marked by encroachment of marine embayments in
which limestones were deposited. Even so persistent a deposit as
represented by the Haskell limestone is characterized by zones at
the top and bottom which consist of ever changing lithologic sedi-
mentary rock types. Such characteristies differentiate the rocks of
the Douglas group from most of the remainder of the Pennsylvanian
rocks in Kansas, which exhibit persistence and lateral uniformity
of most of the stratigraphic units, and in which many comparatively
thin units of alternating shale, limestone, sandstone, and a few coal
beds occur. There are, however, other rock units, such as the Bour-
bon group at the base of the Missourian series, that are in general
quite similar to the Douglas rocks. The clastic group at the base
of the Virgilian increased in thickness to over 500 feet in northern
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Oklahoma, and clastic deposits predominate through the Virgilian
series in southern Oklahoma. Equivalent sediments westward,
where a more open marine environment becomes dominant, are
thinner.

The lithologic character of the coal beds and enclosing rocks of
the Douglas group in eastern Kansas indicate deposition under en-
vironmental conditions differing somewhat from that generally pos-
tulated for the formation of peat and coal. Coal beds in this group
are not laterally persistent over long distance, but rather some of
them are extremely localized in distribution. The thinner coal beds
are of high ash content and often have clay and shale layers inter-
bedded in the upper and lower parts. The upper and lower parts
of the thicker coal beds are also often found to be shaly and inter-
bedded with thin clay beds, but the medial portions persistently
contain little clay. Consequently, the ash content in the medial
part is low. The ash content is variable and quite often runs fairly
high, from 10 to 20 percent. The coal beds grade vertically and
laterally into the enclosing shale beds. We have not found beneath
any coal bed in the Douglas group a clay bed possessing the char-
acteristics ascribed to old soils (“underclays” or “seat earths™)
such as those in association with many coal deposits in other parts
of the world. In contrast, these coals most commonly overlie clay
that scems to be of marine origin, or silt shale beds. In some places,
marine fossils are found in the marginal layers at the base of coal
beds of this group. Field observations lead us to conclude that:
(1) most of the coal beds in the Douglas group were accumulated un-
der environmental conditions different from those generally thought
to be operative in accumulation of peat during the Pennsylvanian
cpoch; (2) they were probably deposited as fragmentary plant ma-
terial in a marine littoral environment; (3) they did not for the
most part accumulate in situ; and (4) present theories of accumu-
lation do not =atisfactorily explain lithologic and structural pecu-
liarities of coal beds in the Douglas group of eastern Kansas. R. C.
Moore (1936, p. 148) has expressed views in accord with this.

Information possessed at present does not justify the attempt to
reconstruct detailed environmental conditions under which accumu-
lation of coal beds in the Douglas group took place. However, ob-
served conditions suggest that aceumulation took place in a marine
littoral environment after some transportation of the plant material.
There is no apparent reason why plant material cannot be deposited
under marine environments as a result of ordinary processes, and
vet be preserved to alter later to coal.
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PreviouvsLy MINEp CoaL Bebps
THE BLUE MOUND COAL BED

STRATIGRAPHIC RELATIONSHIPS.—There are thin coal beds of
limited lateral extent in the lower part of the Stranger formation in
Douglas and Leavenworth counties. Most of them are less than 6
inches in thickness, although locally some are more than 12 inches
in thickness (Whitla, 1940, p. 19). These coal beds vary consid-
erably in thickness and quality over short distances and are more
prevalent in the northern part of the area outlined above. At least
three coal beds are present in the Tonganoxie sandstone in the Blue
Mound area® (Patterson, 1933). The lowest of these, the Blue
Mound coal bed, lies approximately 55 feet below the top of the
Tonganoxie sandstone and ranges from 12 to 14 inches in thickness
{Whitla, 1940, p. 19). This coal bed is well exposed 50 feet north-
west of the bridge across Cole creek southwest of Blue Mound, along
the south line of see. 21, T. 13 S, R. 20 E., Douglas county. The
other two coal beds measuring 6.5 and 3 inches, respectively, lic
approximately 37 feet and 55 feet above the Blue Mound coal.
They are exposed in the drainage ditch on the north side of the road
a short distance above the bridge. Mines have been dug in the
Blue Mound coal along the west foot of the Mound, to the east of
it, and southward along Cole creek valley near Sibleyville. This
indicates that the Blue Mound coal may be well developed through-
out the arca. However, it becomes thin and disappears farther
south, and it is found to occur only very locally northward in
Leavenworth county.

QuaLiTy.—No samples were obtained from thiz coal bed, so
analyvses of Blue Mound coal were not made. From its general
appearance, however, it is evidently of fair quality. Attention is
called to its former use in locomotive firing.

Mining History.—Coal mining began in the vicinity of Blue
Mound concurrently with settlement of the area. Coal was obtained
from the Blue Mound coal bed at the southwest foot of the mound
by early settlers during the winters of 1863, 1864, and 1865, and
possibly some years before (table 3). Small amounts are reported
to have been taken for a few months in 1875. During the 1880’s
many small mines were opened in the vicinity. This renewed ac-
tivity resulted from the fact that steam traction engines were be-

1. Blue Mound is the nmne of a prominent hill in Douglas county southeast of Lawrence.
It is capped by an outlier of the Oread hmestone, It is not to be confused with Blue Mound,
a town in southwestern Linn county, near which coal has been mined intermittently for many
veurs,
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coming widely used in threshing. Mining seems to have been most
active in the Blue Mound area during the past two decades of the
nineteenth century. No statistics were found pertaining to produc-
tion of these mines, but probably there was a maximum production
during that period. In the first part of the 1880’s mines were op-
. erated by Mr. McLavy at the town of Sibleyville, 134 miles south
and west of the Mound. These mines were in the Blue Mound coal
bed. There were three shafts 40 to 50 feet in depth. Ten to 12
miners were employed in the mines. An inclined track was built
from one of the shafts, which lies on the east wall of Cole creek
valley, down to a loading tipple above a siding on the Atchison,
Topeka and Santa Fe railroad which runs through Sibleyville. The
voal was used primarily as fuel for locomotives, but some carloads
were shipped to distant markets. There is no information available
pertaining to production. Mining in the Sibleyville area and near
Blue Mound had nearly been abandoned by 1892 (Haworth, 1898,
p. 303), and the coal has been mined only sporadically since. Dur-
ing the last forty years coal occasionally has been dug from the
northeast side of Blue Mound in NE sec. 22, T. 13 S., R. 20 E. The
last mining of Blue Mound coal was in the period from 1933-'34
(Whitla, 1940, p. 12). During 1934, 200 tons of coal were produced
from the Blue Mound area. Although locations are not given by
Whitla, the mines were probably those operated by Mr. Hamey
east of the Mound in EV5, SW sec. 21, T. 13 8., R. 20 E. At one
time there were 12 men working at these two mines. There are no
mines recovering coal from the Blue Mound coal at present.

REservES aND AccessiBiLITY.—Little definite information was
obtained concerning the reserves in the Blue Mound and Sibleyville
area. Extensive mining in the past indicates that coal of fair quality
underlies the hillsides along Cole creek and near Blue Mound. The
low rolling hillsides are rather densely covered with vegetation and
may hide the outcropping edge of the coal bed. An investigation
of the area probably would reveal numerous places where the Blue
Mound coal might be mined rather easily.

THE “OTTAWA” COAL BED
STRATIGRAPHIC RELaTIONSHIPS.—A coal bed is present near the
base of the Stranger formation in the escarpments formed by the
Tonganoxie sandstone southwest of Ottawa in Franklin county. The
zone in which this coal bed occurs lies just above the basal Douglas
conglomeratic zone and is characterized throughout most of its ex-
posure by the occurrence of coal beds ranging from 3 to 12 inches
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in thickness and of very local extent. This coal bed near Ottawa
lies in a similar stratigraphic position with the Blue Mound coal,
but the lenticular nature of coal beds in this zone suggests that
these beds are not continuous with one another or with coal beds
in similar stratigraphic positions in other areas. In several instances
coal beds are absent from this basal part of the Tonganoxie sand-
stone. Other writers have considered these coal beds detrital or
reworked before final deposition (Moore, 1936, p. 148). Therefore,
because of the nature of these coal beds, it is expedient to designate
by the informal name “Ottawa” coal bed the coal bed which is well
exposed in the road cut along highway 50 8., in SW sec. 14, T. 15 S,
R. 19 E,, Franklin county (pl. 4). This coal is underlain by a clay
shale and overlain by the Tonganoxie sandstone. At this outerop it
ranges from 3 to 6 inches in thickness. The “Ottawa” coal bed,
where observed, is thin, but locally it may be more than 8 inches
thick. It is exposed in the Tonganoxie sandstone escarpment south-
west and west of Ottawa, Franklin county.

Quarity.—The “Ottawa” coal bed is a relatively soft, thin-bedded
bituminous coal which apparently contains a variable amount of ash.
The ash consists in large part of interbedded clay shale and dis-
seminated clay particles.

Table 2 contains the results of analyses of two samples from the
“Ottawa” bed. Sample No. 1 was collected from a road outcrop on
the northwest side of the hill in cen. S. line SW SE SW sec. 9, T. 17
2, R. 19 E. The coal bed at this place consisted of an upper part
of 4 to 5 inches of blocky but thin-bedded soft bituminous coal and
a lower part of 3 to 4 inches of interbedded bituminous coal and
light gray clay shale. The bed is weathered rather badly. Sample
No. 2 was collected from the south road crop on highway 50 S. at
the type locality of the “Ottawa’” coal bed, SE sec. 15, T. 17 S., R.

TasLe 2.—Analyses of the “Ottawa” coal

(Analyses by R. F. Thompson, in the Geological Survey laboratories)
Heating
. Volatile Fixed . value
M’\'-"”]' LocATION. (‘“f"ff":e matter carbon | ?“h .| (B-T.U.s
No. percent). (percent). | (percent), | 'PEreent- | per
1 pound).
Cen. 8. line SW SE SW 13.81 30.46 ‘ 63.5 | 6.04
1 sec. 9, T. 17 8., R. 19 E., . ! 13,900
Franklin county. 13.90 30.55 63.3 ! 6.15
|
SE sec. 15, T. 17 S., R. 9.95 32.6 | 60.4 7.00
2 19 E., Franklin county. 12,300
! 9.95 32.8 ' 59.5 7.70
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19 E., Franklin county (pl. 4A). The bed where sampled was fresh
and unweathered. Attention is called to the relatively high percent-
age of fixed carbon, to the low percentage of ash, and to the rather
high heating value.

MininG History.—So far as we have been able to determine, the
“Ottawa” coal bed has been mined at only one place. This is a
mine on the Scribner farm in NW SW NW sec. 15, T. 17 S,, R. 19 E.
This was opened by an experienced miner who lived on the farm.
The cxact date of mining is not known, but it was some time be-
tween 1902 and 1922. The entry was short, 30 to 50 fect in length,
and only about one-fourth of a ton of coal was removed. Because
the coal was mined near the weathered edge of the outeropping coal
bed, it was of poor quality.

RESERVES AND AccessiBILITY.—The reserves of the “Ottawa’” coal
bed are rather large, but it has not been determined that the bed
at any place is thick enough to make mining operations profitable
under ordinary economic conditions. However, this coal underlics
a comparatively large area of low rolling country southwest of Ot-
tawa; in view of the known characteristics of coal beds in the same
general stratigraphic zone, it is reasonable to suspect that there are
local areas of considerable increase in thickness. Except in places
where it may have a thickness of approximately 12 or more inches,
this coal bed will not be mined easily by shaft or drift methods
because it is directly overlain by a thick sandstone. In some parts
of the area the sandstone probably protects the coal from weather-
ing, so there may be locations southwest of Ottawa in which strip
mining might be practical. In any case, controlling factors are the
perchance local thickening of the coal bed and absence of thick
overburden. Stripping the sandstone above this coal probably would
not be difficult or very expensive.

THE LOWER SIBLEY COAL BED

STraTIGRAPHIC RELATIONSHIPS.—Patterson (1933) assigned the
name Sibley coal to the bed oceurring next beneath the Haskell
limestone member of the Stranger formation and stated that it is
well exposed on the hillsides above Sibleyville. In southern Leaven-
worth county another coal lies approximately 30 feet below the
Sibley coal (fig. 9). This lower coal increases in thickness north-
ward from the Kansas river until it becomes 9 to 13 inches thick
along the west valley wall of Stranger creek in T. 11 S.  Although
it is desirable to distinguish this coal bed from the overlyving Sibley
coal, it is not expedient to give it a separate name. Therefore, it
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F1. 9. Correlated outcrop sections of the Sibley coals and adjacent rocks.

seems best to refer to the lower coal as the Lower Sibley coal bed,
and to the upper one, the Sibley coal bed of Patterson, as the Upper
Sibley coal bed. An exposure on the Summers farm might well be
chosen as the type outcrop of the Upper and Lower Sibley coal beds.
This exposure is on the southeast slope of an escarpment below a
barn on the west valley wall of Stranger creek in NW cor. sec. 24,
T.11 S, R. 21 E, Leavenworth county (fig. 9, sec. 7). At this ex-
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posure the Lower Sibley coal bed lies 29 feet below the Upper Sibley
coal bed, and 59 feet below the base of the Haskell limestone mem-
ber.

A coal bed 1.3 inches thick, lying 37 feet above the Blue Mound
coal and 16 feet below the Upper Sibley coal, in the vicinity of Blue
Mound, Douglas county, is in the horizon occupied by the Lower
Sibley coal bed in Leavenworth county, but we do not believe the
two exposures constitute a single continuous coal bed. North from
the Summers farm the topography, the character of the rocks, and
the vegetation cover obscure the interval in which the Lower Sibley
coal bed occurs; therefore, little information was obtained about this
bed in central and northern Leavenworth county.

QuaLity.—No analyses were made of the Lower Sibley coal.

Mining History.—Some coal may have been taken from the
Lower Sibley coal bed on the Summers farm, NW NW sec. 24, T. 11
S, R. 21 E,, at the time the Upper Sibley coal was being mined.
Small amounts have been mined from this bed in central Leaven-
worth county.

RESERVES AND AccEssIBILITY.—Several instances of crop working
and attempted mining of a coal bed at the horizon of the Lower
Sibley coal in central Leavenworth county indicate the presence of
the coal bed, but supply little information as to reserves, quality, or
accessibility.

The Lower Sibley coal lies 59 feet below the Haskell limestone
and about 75 feet below the crest of the hill in NW sec. 24, T. 11
S., R. 21 E. This is a rather excessive depth for shaft mining of a
thin bed, but such a method would make both coals available for
mining in one shaft. At this exposure there is little free moisture in
the lower coal, but an appreciable amount of water was observed
seeping from the upper coal bed.

On the Summers farm, NW NW sec. 24, T. 11 S, R. 21 E,, there
are approximately 90 acres underlain by the Lower Sibley coal bed
which apparently averages 12 inches in thickness. Assuming that
100 tons of coal can be recovered per acre, per inch of coal bed,
there is a reserve of approximately 105,000 tons of bituminous coal
in the Lower Sibley bed on the Summers farm. A much greater
recovery could be obtained by shaft mining, but 50,000 tons of coal
could probably be removed by drift mining methods. These esti-
mates are approximations, including only the reserve of Lower Sibley
coal.

We have not made estimates of reserves in other areas because,
as far as we know, thicknesses do not warrant mining operations.
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the vicinity of Baldwin, but is absent farther south in the vicinity
of Ottawa in Franklin county (fig. 9.) We have chosen to designate
this coal bed the Upper Sibley coal bed in order to distinguish it
from another coal bed which occurs lower and is well exposed in
NW see. 24, T. 11 S, R. 21 E. (fig. 9, sec. 7).

Northward, this coal bed thins somewhat. It ranges from 16 to
20 inches in thickness in sec. 9, T. 11 S,, R. 21 E., and from 10 to 18
inches in sec. 5, T. 10S.,, R. 22 E. and sec. 36, T.9S.,, R. 21 E. It
has a thickness of from 9 to 13 inches at the bridge on Plum creek,
cen, sec. 4, T. 8 S,, R. 22 E. (pl. 6B and fig. 9, sec. 1). However,
there it contains a large amount of interbedded soft bituminous coal
and gray clay shale.

The Upper Sibley coal bed is easily located and identified because
of its stratigraphic position. In the central part of Leavenworth
county it lies 6 to 33 fect below the base of the Haskell limestone.
The overlying Vinland shale commonly is characterized by the
presence of very dark gray or black, hard, dense, semilithographic,
argillaceous septarian limestone concretions. This coneretionary
zone and the Haskell limestone constitute excellent markers above
the coal bed. When a gully is found in which one or the other of
these marker beds is exposed, a careful search at the proper interval
beneath always reveals the Upper Sibley coal bed. Thus, any search
for exposures of the Upper Sibley coal bed can be made rapidly by
using these markers as aids in locating possible areas of exposure.
The concretionary horizon is remarkably persistent. It has been
found from northern Leavenworth county southwest to beyond
Homewood in Franklin county. It is, however, not well developed
in all exposures (fig. 9).

The Upper Sibley coal is thickest in southern Leavenworth county
and thins in all directions.

QuaLity.—The Upper Sibley coal contains a variable amount of
ash and fixed carbon. Table 3 gives the results of analyses of
samples from the Upper Sibley coal bed.

Sample No. 3 came from the Fogel mine on the Rowen farm
(pl. 6), 6 miles east of Tonganoxie and half a mile north of U. 8.
Highway 40. The analysis was made of a split of a 10-pound sam-
ple which Mr. John Rowen had obtained from the mine operated
on his farm by Mr. Walter Fogel in the winter of 1940. (Whitla,
1940, p. 45). This 10-pound sample had been hanging in a burlap
sack from a rafter in Mr. Rowen’s feed bin all this time. We ob-
tained about 2 pounds of it in order that it might be analyzed. The
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TasLe 3.—Analyses of the Upper Sibley coal

(Analyses by R. F. Thompson, in the Geological Survey laboratories)

od Henlting
N . Volatile Fix value
bu{:nple LocATION. (Mm%tu!re matter carbon ( ‘?:e}:“) (B.T.U.s
NO. percent). (percent). | (percent). pel . per
pound).
Fogel No. 1 mine, Rowen 3.54 30.50 50.35 19.15
3 farm, SE SE NW sec. 9.
T. 11 8., R. 22 E,, Leaven- 3.47 31.10 50.50 18.40
worth county.
Hyde No. 2 mine, cen. 2.21 41.30 48.95 9.75
4 sec. 5. T. 10 S., R. 22 E., 12,100
Leavenworth county. 2.20 41.20 48.40 10.40
Cen. sec. 4, T. 8 8., R. 2.98 32.80 43.80 23.40
5 - 22 E., Leavenworth county. 3.20 33.00 44.40 22.60
i NE sec. 5, T. 13 8., R. 21.56 24.37 28.93 46.70
6 | 20 E., Douglas county. 21.57 24.27 28.88 46.85

mine has not been operated for two years, so this was the only
sample obtained.

Sample 4 was collected also two years before we obtained it. Mr.
Hyde had obtained a 5-pound sample of the Upper Sibley coal bed
from two miners who opened a drift in 1940 on his farm, in cen.
sec. 5, T. 10 8., R. 22 E. The sample was kept in a burlap sack
from 1940 until July, 1942. This sample was taken 30 feet from
the mouth of the main entry of Hyde No. 2 mine and may have
been subjected to a slight amount of weathering.

Sample No. 5 was collected from an outcrop just below the bridge
across Plum creek, in cen. sec. 4, T. 8 S, R. 22 E., Leavenworth
county (pl. 6B and fig. 9, sec. 1). The outcrop is exposed to weath-
ering and is below the high-water level of Plum creek, so the coal
may be greatly altered. Iron in the ground water has reacted with
sulphur in the coal bed forming large nodules of iron pyrites in the
coal bed at this exposure.

Sample No. 6 was taken from an exposure on east 15th Street,
Lawrence, Kansas, near the type section of the Haskell limestone.
This exposure has not been subjected to extreme or long weathering,
but such as it has undergone may have caused some alteration in
the composition of the Upper Sibley coal bed.

MiNinG History.—Shortly after the establishment of the military
post at Leavenworth in 1836, coal mined from the Upper Sibley
coal bed along Salt creek in Leavenworth county was used by the
post blacksmith in his forge. Mines furnishing this coal were still
operating in 1854. Crop mining of the Upper Sibley coal bed was
intermittently carried on along Salt creek until about 40 years ago.
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These coal mines were probably the first in Kansas. In 1861 a coal
bed, the Upper Sibley coal bed, was worked along Little Stranger
creek, about 5 miles west of Lansing (Haworth and Crane, 1898,
p. 188). Likewise, Hinds and Greene (1917, p. 11) mention that
10,000 tons of coal were mined in 1867 from a bed exposed along
Little Stranger creek below Boling, not far from the southeast corner
of the Leavenworth quadrangle. Whitla (1940, p. 12) stated that
mining at these two places was abandoned after a few years, although
occasionally someone starts a drift or puts down a slope in the area
to obtain coal for his own use or for sale to persons living near by.
Mining recorded by Hinds and Greene and Haworth on Little Stran-
ger creek is thought to have been on the Hyde farm in SW NW SE
sec. 5, T. 10 S, R. 22 E,, although information obtained from a
grandson dates the mining by the first Hyde as approximately 40
vears ago. It was estimated that the mine tunnels and rooms were
extended beneath 9 or 10 acres. Assuming that 30 to 40 percent of
the coal was removed, there were 3,500 to 4,500 tons of coal re-
covered from this mine. In the fall and winter of 1940 a drift mine
was operated by two miners on the Hyde farm in the center of
see. 5, T.10 S., R. 22 E. This mining venture failed because there
was not financial backing to support preliminary operations. Only
a few hundred tons of coal were recovered from this Hyde No. 2
mine before it was abandoned.

An exposure of the Upper Sibley coal bed in a creek on the Kame
farm in SW SE sec. 29, T. 7 8., R 22 E. furnishes farmers near by
with some fuel for home consumption during the winter months.
The coal is about 9 inches thick, and of that only 4 or 5 inches is
suitable for use as fuel. This exposure does not constitute a signif-
icant source because the amount available is small. The coal lies
along the bottom of a deep creck or gully. Farmers have been tak-
ing coal for their own use from the outerop of the Upper Sibley coal
on Plum creek, cen. see. 4, T. 8 S, R. 22 E., north of Leavenworth,
during recent winters. This latter exposure furnishes coal for many
near-by farmers, even though the portion of coal suitable as fuel
is thin and contains a large amount of iron pyrites.

Examination of the valley wall along the west side of Stranger
creek from T. 8 8. to T. 11 S. did not reveal many good exposures
of the Upper Sibley coal bed because of the physiographic character
of the terrain and the heavy cover of vegetation. There is not much
mining through the arca. Exposures encourage mining; lack of ex-
posures where there is no geologic guidance retards mining.
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The Upper Sibley coal bed lies only about 7 or 10 feet below the
base of the Haskell limestone member in outliers east of Stranger
creek. One such outlier, lying just to the north of U. S. Highway 40,
in EV, SW sec. 7, T. 11 S,, R. 22 E., approximately 5 miles east of
Tonganoxie, has been the site of intermittent mining for many years.
During the winters of 1917 through 1922, “gophering” was employed
on the west side of this outlier. Most of the coal was used locally,
but some of it was hauled as far as Tonganoxie, Boling, and Leaven-
worth. The most recent attempt to mine this coal came about two
vears ago. A slope was dug during the 1939-’40 winter, but only
a very small amount of coal was recovered. There are three old
drift mines on the west slope of this hill.

The most extensive mining of post-Cherokee coal in Leavenworth
county in recent years has been in sec. 9, T. 11 S, R. 22 E. Here
more than 140 acres are underlain by the Upper Sibley coal.
There were several drift mines, and mining has been rather exten-
sive. There were intermittent attempts at mining in this area until
about 1939, at which time there arose considerable interest in the
coal. The first of the recent mines was dug on the John Rowen
farm about 8 years ago, in the SE NE of sec. 8, T. 11 S,, R. 22 E.
This mine did not continue in operation because the shaft was sunk
too near the weathered edge of the coal bed. Strip operations about
50 to 70 feet north of this first shaft probably proved unsuccessful
for the same reason. In 1939 a slope mine was opened on the west
side of the outlier on the Cook farm, in NW NW SW sec. 9, T. 11 S,,
R.22 E. About 50 to 100 tons of coal were removed from this mine
before it became filled with water. During a rain the water level
rose in & near-by gully and flowed into the entry. After this in-
cident, operations ceased in the mine, but 140 feet of track were
left in the entry. A shaft mine was dug in recent years to a depth
of 17 feet on the Richardson farm, south of U. S. Highway 40, in
NW NE seec. 16, T. 11 S., R. 22 E. This mine, located outside the
area protected by the overlying Haskell limestone, was operated for
only a short time, probably because the coal bed at that place is
badly weathered. The tipple of this mine is still standing. A shaft
sunk to 34 feet by Mr. Elliot in 1940 in SW SW sec. 9, T. 11 S,
R. 22 E,, reached the coal bed but the project was abandoned. No
coal was recovered from this shaft, which has since caved in. The
last mining venture in the area was on the John Rowen farm.
Walter Fogel dug a shaft 42 feet to the Upper Sibley coal bed in
SE NW sec. 9, T. 11 S, R. 22 E. A tipple was erected and a gaso-
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line engine used to operate the hoist (pl. 6A). At first the coal was
mined by hand (Whitla, 1940, p. 45), but later an electric mining
machine was taken into the mine. The coal was sold for $3.50 per
ton at the mine. This mine was abandoned in the spring of 1940
and has not been operated since. The shaft walls have fallen in
and the buildings, though they still stand, have settled.

Coal was extensively mined from escarpments along the south
gide of the Summers farm in NW cor. sec. 24, T. 11 S., R. 21 E. (fig.
9, sec. 7), about 40 years ago. At that time three miners were operat-
ing two drift mines in the Upper Sibley coal bed. A small hill on
the south side of the farm was extensively undermined. There have
been several other drift mines dug in this area.

We have found no evidence of mining in the Upper Sibley coal
bed south of the Summers farm. South of Kansas river the coal
bed is only 0.2 of an inch thick and southward it thins to nothing.
The Upper Sibley coal bed has not been mined at Sibleyville, where
it is only 0.2 of an inch thick.

REeservEs AND AccessiBILITY.—The thinness and quality of the
Upper Sibley coal bed in the area north and west of Leavenworth
suggest that there is only a limited amount of coal available to
consumers there, and that it is of small economic importance. The
Upper Sibley coal bed is overlain by about 20 feet of clay shale
which effectively protects the coal bed from weathering. The Has-
kell limestone has been removed by erosion from about 5 acres in
the bottom of Little Stranger creek valley, E4 NW SW sec. 6. T. 10
S, R. 22 E. Here, the Vinland shale ranges in thickness from a few
inches to 17 or 18 feet. Because of its texture and composition,
the overburden has preserved the quality of the coal. In this area
there are approximately 7,000 tons of coal available for strip mining.
Much of the area has a layer of thin rock covering the coal bed.
Drift mining would be possible, although little can be said about
the advisability of drift or shaft mining in this area. The coal bed
here seems to be subject to rather rapid changes in thickness.

There were several places between the Hyde farm and the Rowen
farm where exposures of the Upper Sibley coal bed were found.
At one exposure, about one mile northeast of the Rowen farm, NW
cor. sec. 4, T. 11 S, R. 22 E. (fig. 9, sec. 5), the coal seems of suffi-
cient thickness and quality to justify investigation, should mining
be contemplated for this area.

There are two important areas of reserve in Leavenworth county.
One of these lies in sec, 9, T. 11 8., R. 22 E. (fig. 9, sec. 6). Ap-
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proximately 140 acres are underlain by the coal bed, which averages
18 inches in thickness. Assuming a recovery of 100 tons of coal per
acre per inch in thickness of the bed, there is a potential reserve of
approximately 250,000 tons of coal. If the areas to the south and
north of this outlier were investigated, the reserve would undoubt-
edly be greatly expanded. In this area the Haskell limestone mem-
ber lies 7 feet above the coal bed, thereby protecting the coal from
weathering processes. Erosion has caused the outcropping edge of
the limestone to be eroded farther back on the hilisides than the
edge of the coal bed. This exposes to weathering an area 50 feet
or more wide along the coal bed. Weathering of the coal results in
its breaking down to a powder. Therefore, a mine tunnel or shaft
dug beyond the periphery of the limestone cap rock will encounter
badly weathered coal. Consequently, the condition of the coal bed
at that point will be of much poorer quality than that farther within
the hill. It should be kept in mind that in this area good coal will
not be found until the mine rooms have been pushed into the hill-
side to such a depth that they lie under the limestone caprock. The
outlier just north of U. S. Highway 40, in E15 SW sec. 7, T. 11 S,,
R. 22 E,, does not represent a reserve because the overlying lime-
stone is badly broken and has not protected the coal except under
a small area in the central part of the hill.

The second important area of coal reserves lies in NW sec. 24, SW
sec. 13, and W5 sec. 14, T. 11 S, R. 21 E,, along the west valley
wall of Stranger creek. A small part of this territory was exten-
sively mined and exhausted about 40 years ago. It lies in a small
hill at the southeast edge of the escarpment on the Summers farm.
However, there have been only one or two drifts dug into escarp-
ments and hills to the north of this small outlier. There is an esti-
mated reserve of 216,000 tons in the hills to the north of this mined-
out space, and it is possible that the reserve may be much greater.
There is an estimated 90 acres of mining area. Drift and slope
mining would probably be most suitable here, but shaft mining
could easily be used. The Upper Sibley coal bed lies 30 feet be-
neath the Haskell limestone. If both Upper and Lower Sibley coal
beds are to be mined, shaft mining would be the best method because
both coal beds could be mined from one main shaft. The reserve
we have estimated applies to the Upper Sibley coal bed only. The
estimated reserve for both beds in this area is approximately 266,000
tons of coal.

We could find no information indicating that there has been min-
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ing of this coal south of the Summers farm. Probably some drifts
have been dug. -Southward, in the vicinity of Kansas river, the coal
bed is too thin for mining. The Upper Sibley bed is only 0.2 of an
inch thick in the Blue Mound and Sibleyville area, and it has not
been mined there. It will be recalled that Patterson (1933) chose
Sibleyville in Douglas county as the type locality of the Sibley
coal bed.
THE LOWER WILLIAMSBURG COAL BED

StraTIGRAPHIC RELATIONSHIPS.—In western and northwestern
Franklin county a coal bed occurs below the bed known as the
Williamsburg coal (Whitla, 1940, p. 21), which was formerly called
the Ransomville coal (Moore, 1929, pp. 5, 7). This lower bed lies
in the Lawrence shale 20 to 55 feet below the Oread limestone
formation. This lower coal bed is here designated as the Lower
Williamsburg coal bed and the higher one, called Williamsburg by
Whitla, is designated as the Upper Williamsburg coal. The Lower
Williamsburg coal bed is well exposed along the highway, near a
bridge 1% miles north of Pomona, 100 yards south of the NW cor.
sec. 29, T. 16 S, R. 18 E. (pl. 1B). The Upper Williamsburg coal
bed was not observed there when we visited the area. North of
Pomona, in Franklin county, the Lower Williamsburg coal bed lies
approximately 30 feet below the base of the Oread limestone. This
interval thins to about 30 feet in western Douglas county along
Wakarusa creek, where the coal bed has been mined. In the vicinity
of Lone Star Lake, about 15 miles southwest of Lawrence, there are
6 inches of coal overlain by 14 inches of black carbonaceous shale
containing thin streaks of coal. Whitla (1940, p. 21) correlated
this coal bed with the Williamsburg; we believe this coal bed to be
correlative with the Lower Williamsburg coal because the two, as
well as can be determined, lie in the same stratigraphic position. In
this exposure the characters of the overlying sediments are similar
to those above the Lower Williamsburg coal bed elsewhere, and the
coal itself has the same shaly structure and clay shale content as
has the Lower Williamsburg coal bed. In exposures along Deer
creek, west of Lawrence, this coal bed lies from 20 to 30 feet beneath
the Toronto limestone member of the Oread formation. The Lower
Williamsburg coal is absent south of the Williamsburg coal field, and
it is not found at outcrops in Anderson county. Exposures of this
coal bed are rare in Douglas county; none are represented in
figure 10.
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QuaLity.—The Lower Williamsburg coal is commonly a shaly
bituminous coal with many thin clay shale partings. It seemingly
is developed into a fair quality coal in western Douglas county,
where it has been mined along Wakarusa and Deer creeks. Table
4 gives the results of an analysis of a sample of Lower Williamsburg
coal bed.

TasLe 4. —Analysis of the Lower Williamsburg coal

{(Analyses by R. F. Thompson, in the Geological Survey laboratories)

. Volatile Fixed
Sample Moisture Ash
LocaTioN. matter carbon
o. (percent). (percent). | (percent). (percent).
100 yards 8 of NE cor, sec. 29, T. 16 6.41 38.90 39.50 21.60
7 8..R. 18 E., Franklin county. 6.47 40.50 38.50 20.80

Sample No. 7 is a combination of two samples collected at differ-
ent times from along a road cut near the bridge, 100 yards south
of the NW cor. sec. 29, T. 16 S, R. 18 E., Franklin county, Kansas.
This is a fresh road cut, and the coal bed has been well protected
from weathering. This coal bed is commonly very shaly and possi-
bly contains a rather large percentage of interbedded clay. The
heating value of the Lower Williamsburg coal was not determined.

Mining History.—Haworth (Haworth and Crane, 1898, p. 128)
stated that coal mined along Deer creek west of Lawrence was
placed on the Lawrence market during the winter of 1897-98. This
coal was mined from the Lower Williamsburg coal bed. The mining
mentioned above was probably “crop-working” in the bed of Deer
creek on the Wulfkuhle farm, in SE SE NW sec. 8, T. 13 S., R. 18 E.
The Peterson mine in SW NW sec. 11, T. 13 S,, R. 18 E,, the Ray
mine on the Hauser place in cen. NE sec. 14, T. 13 S, R. 18 E., and
the Johnston mine in NE SE sec. 14, T. 13 S,, R. 18 E. were opened
during the year 1890. The Ray mine operated for about 8 or 9
years, but the others were rather short-lived. The Peterson mine
was a shaft mine, but the coal was not of good quality so mining
was discontinued. These mines primarily furnished fuel for local
use, but some coal was sold in Lawrence. In 1900 a drift mine was °
opened and operated for several months on the Singer farm in SW
NW sec. 8, T. 13 8., R. 18 E. At about the same time a strip mine
was opened along Deer creek on the Wulfkuhle farm, where three
or four miners worked with horses. Stripping operations caused
excessive gullying in the bottomland of farms in Deer creek and
lowered the water table in the immediate vicinity of the mining.
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Because of these undesirable results, mining was discontinued. A
shaft mine and a drift mine were operated in SW SW NW sec. 8,
T.13 S, R. 18 E. for several years. The coal was sold at the mines
to neighbors and occasionally to buyers from Lawrence and other
towns not far distant.

Mines were opened on the Hatcher farm, SE NW SE sec. 7,
T.14 8, R. 18 E,, and the Rayber farm, NE NE SE sec. 6, T. 14 S.,
R. 18 E., and were operated only during the winter of 1907. The
last mining in this area was on the Clough and Steel farm, SW SE
sec. 12, T. 13 S, R. 18 E.

Several attempts have been made to mine the Lower Williamsburg
coal in western Franklin county. Although locally it is rather thick,
all ventures have been unprofitable because of the poor quality of
coal there.

RESERVES AND AccessiBILITY.—Because the coal, where it is ex-
posed, is of low quality, and because of lack of outcrops and mines
along most of the line of outcrop, no estimates of the reserves of the
Lower Williamsburg coal are made.

THE UPPER WILLIAMSBURG COAL BED

StraTiGRAPHIC RELATIONSHIPS.—Mining in the Williamsburg
mining district began at Ransomville many years ago when Mr.
Ransom dug a shaft mine to a coal bed; it was later known as the
Ransomville and still later as the Williamsburg coal bed. In the
present report this bed is designated the Upper Williamsburg coal.
In the Williamsburg mining district the Upper Williamsburg coal
attains a thickness ranging from 18 to 22 inches. An exposure along
U. 8. Highway 50 S., one-half mile southwest of Williamsburg (fig.
10, sec. 8), reveals the stratigraphic position of the Upper Williams-
burg coal bed. Here it lies directly above a limestone tentatively
correlated with the Amazonia (Moore, 1936, p. 157) and 32 feet
below the base of the Toronto limestone member of the Oread for-
mation. Southward through Anderson, Coffey, and Woodson coun-
ties the interval between the Toronto limestone and the Ama-
zonia(?) limestone (fig. 8) remains fairly constant. A clay seam
occurs here and there in the coal bed north of sec. 30, T. 17 S,,
R. 18 E., lowering the quality of the coal and causing increasing
mining expenses. The greatest thickness of the Upper Williamsburg
coal bed is on the Robbins farm, E% sec. 16, T. 16 S, R. 18 E,,
where it is 24 to 26 inches thick. There the central portion consists
of a 3- to 4-inch clay shale seam. The coal bed thins northward
from the Robbins farm; it is only a fraction of an inch thick and
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lies about 12 feet below the Toronto limestone where exposed in
NW SW sec. 29, T. 15 S,, R. 18 E. (fig. 10, sec. 1).

We are of the opinion that the coal bed which is 8 inches thick
in the vicinity of Lone Star Lake in Douglas county (Whitla,
1940, p. 21), and which lies above the Lower Williamsburg coal bed
and 10 feet below the Toronto limestone member, is possibly the
Upper Williamsburg coal. However, we have not correlated from
exposure to exposure the many other thin coal beds developed in
the Lawrence shale in northern Douglas and Leavenworth counties.

The Upper Williamsburg coal thins southward and westward from
the Williamsburg coal mining district. At an exposure in NE
sec. 24, T. 19 S, R. 17 E,, (fig. 10, sec. 10) Anderson county, the
coal bed lies 7 feet above the Amazonia(?) limestone, and 17 feet
below the Toronto limestone, and is 12 inches thick. Southward
into Woodson county the coal bed rises stratigraphically and lies
immediately beneath the base of the Toronto limestone (pls. 2A, 3B
and fig. 8). Westward from the Williamsburg mining district into
the Quenemo mining district, Franklin county, the stratigraphic
relationships are similar. At an exposure 3 miles south of Quenemo
the coal bed immediately beneath the Toronto limestone member
is correlated with the Upper Williamsburg coal bed.

QuaLity.—The Upper Williamsburg coal bed is composed of a
relatively hard, massive but thinly-bedded, bituminous coal which
is of variable clay content and may become rather shaly in places.
Table 5 presents the results of analyses of samples collected from
the Upper Williamsburg coal bed.

TasLE 5.—Analyses of the Upper Willlamsburg coal

(Analyses by R. F. Thompson, in the Geological Survey laboratories)
Volatil Fixed H'mlﬁn“
. olatile X! value
Salglople Locarion. (1\1(7::::{)0 matter carbon ( ?:e}:lt) (B.T.U.'s
- pel - | (percent). | (percent). | P€ N per
pound).
NW SE sec. 4, T. 18 S., 2.39 32.10 62.80 4.10
8 R. 18 E., Franklin county. 2.42 32.30 62.70 5.00 13.700
Mine face, Fogel mine 16.25 27.01 55.90 17.90
9 SW SE SE sec. 5, T. 18 8.,
R. 18 E., Franklin county. 16.20 27.15 55.05 17.80
Tipple. Fogel mine SW 2.08 35.60 57.45 6.95
10 SE SE sec. 5, T. 18 8., R. 13,500
18 E., Franklin county. 2.13 35.60 57.25 7.15
Tipple, Couch mine cen. 2.64 38.10 49.90 12.00
11 | NWsec. 8 T. 188, R. 18 |,
E., Franklin county. 2.70 37.50 49.70 12.80
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In 1889 Lucien 1. Blake (1889, pp. 48-49) published the results of
several coal analyses. His analysis of coal from Franklin county
(very probably the Upper Williamsburg coal) is given in table 6.

TasLe 6.—Analysis of Williamsburg coal made by L. 1. Blake in 1888

Volatile and
Moisture combustible Fixed carbon Ash
(percent). matter (percent). (percent).
(percent).
7.55 44,40 37.68 10.37

Although Blake did not give data as to the heat value of the coal,
the high percentage of fixed carbon and volatile matter indicate, by
comparison with other analyses of coal samples, that the heat rating
should be the order of 11,000-13,000 B. T. U.’s.

In an effort to compare the Williamsburg coal with other coals
sold by them, the North Ottawa Lumber Company sent one sample
from the Couch No. 1 mine at Williamsburg to the Commercial
Testing and Engineering Company, Chicago, Illinois, and another
set of three samples from the Couch and two other near-by mines
to the Pittsburg-Midway Coal Mining Company, Pittsburg, Kan-
sas, for analyses. The results are shown in the analyses below.

TABLE 7.—Analyses of the Upper Williamsburg coal; analysts of sample from
Couch No. 1 mine

(Analyses made by Commercial Testing and Engineering Company, Chicago, Illinois)

Volatil Fixed 1‘Ienlﬁ"‘
. Yolatile ix value
CONDITION, (M‘i_’““:;’ ( ':sh 0 matter carbon Sulphur. | (B. T. U.'s
percent). | (percent). | (ercent). | (percent). per
pound).
As received............. 16.79 8.50 34.76 39.95 0.96 10,694
Dry. oo 10.22 41.77 48.01 1.15 12,858

TaBLE 8.—Analyses of the Upper Williamsburg coal, by Pittsburg-Midway
Coal Mining Company

) . . Healﬁng

Ming. Moisture Ash ‘n?fl?::%lre c?rﬁ?n Sulphur (BYEI‘?%.'s

(percent). | (percent). (percent). | (percent). (percent}. per

pound).
Couch.'................ 16.79 8.50 34.76 39.95 0.95 10.699
12.93 9.26 34.92 42.89 1.32 10,933
Parkin.................0.......... 10.64 40.10 49.26 1.52 12,556
10.73 10.03 37.58 41.66 2.01 11,229
Thornburgh............|.......... 11.24 42.10 46.66 2.25 12,579

Google



58 Geological Survey of Kansas

Mining History. Franklin County.—An area approximately 5
miles northeast of Pomona has been extensively but intermittently
mined for many years. Most of these mines are located on the
Robbins farm, in E14 sec. 16, T. 16 S., R. 18 E. Mining was most
extensive about 40 years ago. At that time, and for nearly a decade
thereafter, the area was the site of very thoroughly “gophered”
mines. These operations have almost depleted the reserve of coal
available near the outcrop. It is difficult to determine the location
of these old “gopher” holes. A drift mine, dug along cen. N. line
NE sec. 16, T. 16 S, R. 18 E., encountered two or three old entries.
Of course the coal on either side of these old entries has been re-
moved. This mine, which was operated during the winter of 1941,
was extended a distance of more than 200 feet into the hillside.
The Upper Williamsburg coal bed is 24 to 26 inches thick here, but
it has a rather thick medial clay parting. No data on production
from this mine were obtained. Possibly 1,000 tons of coal have been
taken from these drift mines during the last 10 years.

Bowsher investigated a strip pit on the Robbins farm in NE NE
SE sec. 16, T. 16 S, R. 18 E., which had been operated some time
in the early 1930’s. Approximately an acre of coal has been re-
covered by the use of a shovel, and the mine is said to have been
operated by two, three, or four men. An estimated 1,500 tons of
coal were taken from this strip pit. It is now filled with water.

In the winter of 1932-’33 one wagon load of coal was taken from
an outcrop of the Upper Williamsburg coal on the Usher farm, at
the northeast foot of “Rattlesnake Mountain” near the Franklin-
Osage county line, west of Pomona, in NE SE secs. 3-5, T. 16 8.,
R. 17 E. The coal bed there is 6 inches thick.

An area 214 miles southwest of Pomona, in secs. 14, 24, and ad-
joining sections in T. 17 8., R. 17 E., has been heavily mined in the
past, but it has been mined only occasionally during late years. No
exact information about this early mining was obtained. Several
drifts were started in this area in the early part of the 1930’s, but
little information about them is available. During the years 1933
to 1936 the Bush Coal Company operated a drift in cen. S line NE
sec. 14, T. 17 S, R. 17 E. This mine furnished employment for 17
to 22 men and ran continuously for three years. In this mine the
Upper Williamsburg coal bed lies 9 feet below the Toronto limestone,
which furnished a good roof. The coal bed is 17 inches thick there.
The mine underlies less than two acres. From this it is estimated
that less than 1,500 tons were produced from the mine. The mines
in this area closed at the time when it became increasingly difficult
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to employ miners. During the winter of 1941 an attempt was made

to reopen the mine, but production did not support costs of mining.

The small size of the mining crew—two men—probably accounted
for the unprofitable operation.

Mining has been carried on in the vicinity of Williamsburg,
Franklin county, for many years. Most of the early mines were
“gopher holes,” but some statistical data about them are available.
The following paragraphs on mining in this area are written from
information gathered by Mr. Bowsher while talking with people
now living in the neighborhood.

A drift mine was operated for about one month in 1937 on the
Tabbext farm in SE SE SE sec. 24, T. 18 S, R. 17 E. Two miners
drove san entry nearly 200 feet, and about 30 tons of coal were re-
tovered from the Upper Williamsburg coal bed. Another drift mine
was oprened in 1940 near the center of N14 sec. 25, T. 28 S,, R. 17 E.
Two rniners recovered about 20 tons of coal from along a 200 foot
entry.  This tunnel and its air shaft are now in good condition. The
Amazomia(?) limestone serves as a floor in this mine (fig. 10), and
thg roof consists of 30 feet of clay shale. Some drift and strip
minings was done in 1937 on the Price farm, secs. 26 and 35, T. 18 S,,
R17 X¥5. A drift mine was opened on this farm in N4 SE NE sec.
2,in 1938, and the mine was operated intermittently for nearly 3
years.  The entry has been driven a distance of nearly 200 feet
glong the Upper Williamsburg coal bed which is between 12 and 18
iches thick there. The production from this mine is estimated to
hive been approximately 30 tons of coal each month.

A Strip mine was opened in January of 1937 on the Hale farm,
SE NE sec. 13, T. 18 S, R. 17 E. A steam shovel was used and 12
t014 men were employed. The Upper Williamsburg coal bed, which
averages 12 inches in thickness, but is found to be locally only 6
inches thick, in most places lies directly on the Amazonia(?) lime-
sne but js in places separated by 6 or 7 inches of gray clay. In
fome places as much as 14 to 18 feet of overburden were removed.
An estimated 1,800 tons of coal were recovered before operations
ceased the following December. .

A drift mine was opened and operated during the winter of 1939
on the Goodwill farm, SW SW NW sec. 18, T. 18 S, R. 17 E. The
entry was driven 200 feet along the 12 to 14 inch Upper Williams-

\rg coal bed by two miners, who recovered 60 to 80 tons of coal.

€ mine was not reopened the following winter because the main
entry, a slope, had become filled with water.
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During the winter of 1939, some 700 tons of coal were recovered
from the Upper Williamsburg coal bed on the Duval farm, NW SW
sec. 15, T. 18 8., R. 18 E,, in a small strip mine underlying an area
of nearly half an acre. At the same time, a shaft mine was sunk
on this farm in NW NW NW sec. 8, T. 18 S,, R. 18 E. The shaft
was sunk 30 feet to the Upper Williamsburg coal bed which was
found to be 12 to 14 inches thick. Seven or eight miners were em-
ployed there during the winters of 1939 and 1940. Nearly 1,300 tons
of coal were recovered before the coal available in this mine was
exhausted. A sump dug 30 inches below the bottom of the coal bed
did not reach the. Amazonia(?) limestone.

Six miners are reported to have recovered 80 to 100 tons of coal
per day from a drift mine operating on the Blair farm, SE SW sec.
5, T. 18 S,, R. 18 E,, during the winters of 1939 and 1940. These
figures, based on estimated production in bushels, may be slightly
too high.

The Couch No. 1 shaft mine, at about the center of W14 SW sec.
8, T. 18 S., R. 18 E., was operated for some time and was closed in
about 1937. The shaft was 80 feet deep. Coal was removed from
an area of approximately 50 acres, and it is estimated that an
amount of coal in excess of 65,000 tons was removed. When the
Couch No. 1 was closed, another shaft was sunk. This mine, the
Couch No. 2, at about the center of the NW sec. 8, T. 18 S,, R. 18 E.
(fig: 10, sec. 7), is now operating and is the most active mine in the
Williamsburg district. The shaft is 82 feet deep, and the mineable
part of the Upper Williamsburg coal averages 16 inches in thick-
ness. The hoist is operated by means of a gasoline engine. The
number of miners employed ranges from 7 to 16. Electrically
operated undercutting machines are used. The capacity of this
mine, when two undercutting machines are used, is said to be 100
tons of coal per day. The circle long wall mining method is em-
ployed (fig. 7). In the late summer of 1942 the mine face had been
driven 170 feet.

The Walter Fogel mine, SE SE SE sec. 5, T. 18 S, R. 18 E. (fig. 10,
sec. 6), was opened in the fall of 1940. The mine hoist is operated
by a gasoline engine, and power is supplied to the single undercut-
ting machine by a portable electric generator located at the surface.
The shaft is 66 feet in depth, and the coal bed averages 14 inches
in thickness. The coal bed lies directly on the Amazonia(?) lime-
stone or is separated from it by a few inches of gray clay. Four to
12 men have been employed, but only 6 were working in the sum-
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mer of 1942, They are working only the southwest one-fourth of
the full circle face because water encroaches on the remainder of
the coal face during the rainy season. The coal face is approxi-
mately 90 feet from the shaft. It is estimated that not more than
250 tons of coal have been recovered from this mine.

The Parkin mine, cen. E line SW sec. 4, T. 18 S, R. 18 E,, is
not being operated at present. Mining operations ceased during
September of 1942, although the mine was still kept in shape for
mining. At that time the Parkin mining crew began operations
in a drift mine in SW NW sec. 7, T. 18 S., R. 18 E. The former
mine employed 5 to 10 miners. One undercutting machine was being
used. The mine normally produced between 29 and 40 tons of cnal
per day from the Upper Williamsburg coal bed.

A drift mine is being operated by one man on the Hettich farm,
NW NW see. 11, T. 18 S., R. 17 E. This mine, which is located
near 4 or 5 old drift mines, was opened in the winter of 1941-'42,
and has not been driven far into the hillside. There has been only

a small amount of coal taken from this mine.

The shaft of St. John’s mine, NE cor. sec. 6, T. 18 S, R. 18 E., was
dug to a depth of 16 feet. It was operated only durmg the wmter
of 1941 when 500 to 800 tons of coal were mined. The Upper Wil-
liamsburg coal bed, which was found to be between 17 and 18 inches
thick, is a so-called seam coal; that is, it contains a medial clay
shale parting which increases mining difficulties and costs.

A drift mine was started in January of 1942 on the Van Walken-
berg farm. In the late summer of 1942 there were 500 feet of entry-
ways in the mine. A cross entry had been driven into a near-by
shaft which was dug in 1938. Little coal had previously been taken
from this old mine, which is at present operated by one miner. At
the time of Bowsher's visit in August, 1942, an average of one ton
of coal per day was being taken from the mine. The Upper Wil-
liamsburg coal bed is 12 inches thick in this mine.

Innumerable old mines exist southeast of Williamsburg. About
50 years ago, strip mines were operated on the Bunn and Widner
farms. Approximately 1,900 tons of coal were taken from mines
on the Widner farm, NE cor. SW sec. 16, T. 18 S, R. 18 E. About
an acre was stripped from the coal bed, which ranges from 18 to
22-inches in thickness. Eight or ten teams of horses were used to
remove the overburden. Also, there have been three drift mines on
this farm. The first of these was operated during 1916 and 1918,
and the last during 1939. These drifts were driven approximately
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200 feet into the hillside. At least 60 or 70 tons of coal were taken
from the most recent of these mines. About 50 years ago, Upper
Williamsburg coal was stripped from an area of less than one acre
on the Bunn farm, cen. W. line sec. 21, T. 18 8., R. 18 E. The coal
bed there was found to be only 10 inches thick, and no more than
1,200 tons were obtained. A kerf which yielded three wagon loads
of coal was removed from the center of the pit in 1941 and the old
pit was then converted into a lake. Nearly 40 years ago several
wagon loads of coal were removed from a drift mine driven 60 to
70 feet on the Emmett King farm, cen. NE NE sec. 28, T. 18 S,
R. 18 E.

An area of almost one-half acre was stripped by two miners on
the Welch farm, NE cor. NW sec. 22, T. 18 S., R. 18 E,, and ap-
proximately 700 tons of coal were recovered. A slope mine was
driven 300 or more feet into the hillside on the J. Sheppard farm,
SW SE sec. 29, T. 18 S., R. 18 E. Operations began in 1936 and
were continued until 1941. Most of the time only two miners were
working, but sometimes during the winter there were six. The
available part of the coal bed is 12 inches thick, and the entries were
driven under about 14 acres. An estimated 1,400 tons of coal were
recovered. At present the slope stands full of water, and is used as
a well. The remaining coal undoubtedly has been thoroughly pene-
trated by water.

Osage County—Quenemo District—OQOsage county is rather well
known as a coal-mining area because the Osage City or East-central
Kansas coal field is centered there. The Nodaway coal which oc-
curs in the Wabaunsee rocks is mined in Osage county. The Noda-
way coal will be discussed in a later report.

In the southeastern part of Osage county the Upper Williamsburg
coal lies at a position ranging from 5 to 3 feet below the lower mem-
ber of the Oread limestone (Toronto limestone), which serves as an
excellent mine roof. The floor consists of light gray clay shale.
Extensive mining has been carried on for many years in this area
which is designated as the Quenemo district. There are several
short drifts along the outcrop of the coal bed on the Dean and
Yockey farms in sec. 27, T. 17 S., R. 17 E. This situation is typical
for the area, and the more important mining ventures are bneﬂy
discussed in the following paragraphs.

Forty or more years ago two shafts were operated on the Bryden
farm, sec. 27, T. 17 S., R. 17 E. The coal mined there constituted
a 15-inch bed. One mine was 50 feet deep; six or eight miners oper-
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ated the mine. Two or three miners worked in the other mine which
was 30 fect deep. A small amount of coal was produced, and the
mines are now filled with water.

In the winter of 1939-'40, a drift mine was driven to a depth of
100 feet at about the center of N14 SE SE sec. 37, T. 17 S,,R. 1T E,,
and at the same time a shallow shaft was dug near by. The coal
bed there ranges from 12 to 14 inches in thickness. A small amount
of coal was taken from the mines. .

Several short drifts were made into the hillside on the Dawson
(Porter) farm SE sec. 22, T. 17 S,, R. 17 E. in 1930. No data as
to the amount of coal recovered are available to us. Two miners
were employed there. In the shafts the coal bed was found to be
12 to 14 inches thick.

A drift mine, cen. W line sec. 27, T. 17 S, R. 17 E., was opened
on the Bryden place in 1934. From six to nine miners were em-
ployed to mine from the Upper Williamsburg coal bed which there
varies from 12 to 14 inches. Prior to the end of 1940 this drift mine
had produced 600-to 700 tons of coal per year and had been driven
300 feet into the hillside. It was then abandoned and a second drift
mine, in the NW cor. NW SW sec. 27, T. 17 8., R. 17 E., was opened.
Ouly four miners were employed in this mine which is still operating
and producing 200 to 300 tons of coal per year.

The Wilson mine, SW SE sec. 22, T. 17 S, R. 17 E., was driven
50 feet into the hillside, but it did not produce any appreciable
amount of coal. A shaft mine on the Murrin farm, SW cor. sec. 34,
T.178,R. 17 E., was dug 40 feet to the Upper Williamsburg coal
bed which was 12 to 14 inches thick. Three or four miners were
employed and recovered approximately 100 tons of coal. Because of
a problem in disposing of mine waters, the mine was abandoned.

Although the Davison farm also is well “gophered” along the
outcrop of the Upper Williamsburg coal bed, a drift mine was dug
n t.he NE cor. sec. 10, T. 18 S., R. 17 E. during the winter of 1940.
It is still in operation. The entry has been extended 200 to 300
feet from the mine opening, and mining is done by two miners.
The coal bed, composed of very good, hard bituminous coal, is 12
to 14 inches thick.

_D“Ting the winter of 1939 the Bush Coal Company began strip-
Ping operations in cen. S, SW sce. 25, T. 17 S, R. 17 E,, Osage
county. Three miners were employed and a steam shovel was used.
A area of about 1% acres along the side of a creek was stripped.
The coal mined there is 12 to 14 inches thick. Approximately 1,850

Google



64 Geological Survey of Kansas

tons of fairly good coal were recovered. Mining was abandoned
after the exhaustion of coal available for stripping.

Anderson county.—The Upper Williamsburg coal is exposed in the
northwestern corner of Anderson county. The area of exposure is
small and the coal bed is rather thin. However, in the 1880’s there
were many small drift and strip mines along the escarpments in
the western half of secs. 11 and 14, T. 20 S., R. 17 E. The coal bed
mined in this county by the farmers for home consumption and for
thresher engine fuel ranges from 6 to 9 inches in thickness.

When Bowsher visited the area in northeastern Anderson county
there was, according to his observations, only one place in the county
where coal was being mined. This was in the form of crop working
at an exposure along a creek east of the barn on the Jennings farm,
approximately cen. NE sec. 10, T. 20 S., R. 10 E. Each winter
coal is taken from this very small outcrop as it is needed at the
near-by farmhouse.

Coffey county—The Osage City or the East-central Kansas coal
district extends into northwestern Coffey county.. The coal mined
there is the Nodaway coal, a coal bed higher in the stratigraphic
section than the Douglas coal beds. Nodaway coal is not discussed
in this report. ,

About 50 years ago coal was obtained from a strip pit along the
south side of sec. 29, T. 20 S.,, R. 17 E,, and from mines on the
Whitehead farm, NE SW sec. 21, T. 20 S., R. 17 E. On the White-
head farm, a drift was driven for a distance of about 180 feet into
the hillside and a shaft mine was dug 40 feet deep. The coal bed
is only 6 inches thick in these mines. The amount of coal recovered
was small and was used for home consumption. Ten or more vears
later a small strip mine was opened on the Bouse farm, in NE NE
NE sec. 14, T. 21 S, R. 16 E. At about the same time a drift mine
was opened on the Baker farm, NW SW sec. 28, T. 21 S, R. 16 E.
The coal from this small mine was used for home consumption.

In 1916 drift and strip mines were operated on the Armstrong
farm. The strip mine was located in cen. of S1% of sec. 33, T. 21 S.,
R. 16 E. The strip pit is slightly in excess of one-fourth of an acre
in area. It is possible that 400 tons or less of coal were removed.
After too great an amount of overburden was encountered the op-
erators began digging a drift mine from the pit. One or two farmers
worked in this mine, and the coal was produced for their own con-
sumption. The coal is from the Upper Williamsburg coal bed.

Woodson county.—The Upper Williamsburg coal bed ranges in
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thickness from 5 to 10 inches in Woodson county and lies directly
beneath the Toronto limestone (pls. 4A, 5B, and 6B). The coal in
this county is not thick nor of exceptionally good quality and, con-
sequently, has not been extensively mined.

Very little information concerning old mines in northern Woodson
county was obtained. An old strip pit was operated for some time
on the Silsby farm, N14 sec. 28, T. 23 8., R. 15 E. During recent
winters farmers have been getting their winter’s fuel supply from
an exposure of the Upper Williamsburg coal bed in the N15 SW
sec. 28, T. 23 S, R. 15 E.

About 25 years ago coal was being mined from strip mines in the
NE sec. 35, T. 23 S, R. 15 E., and on the Burney farm, cen. S%
NW sec. 5, T. 26 S, R. 14 E. A strip pit on the Hare farm in El4
NE sec. 32, T. 25 8., R. 14 E. produced about 100 tons of coal in
the winter of 1935-'86. This strip pit and one on the Corkery farm
at the same place and dug in 1934 are now used as ponds.

It is remarkable that coal should be mined in this area by strip-
ping methods. The coal bed ranges from 5 to 10 inches in thickness
and is overlain by 5 to 9 feet of limestone. Locally, the coal bed
is separated from the limestone by 18 inches of light gray, very
tough, thinly but irregularly bedded silt shale. Removing this
overburden is a difficult and expensive operation, but the method
has been rather extensively practiced.

The Tim strip pit, cen. N line NE sec. 36, T. 25 S.,, R. 13 E,, is
the only mine in the area from which coal is obtained at present
(pl. 3A). This strip pit is located in a stone quarry on the south
side of U. S. highway 64. The limestone was removed and crushed
for use in highway construction. The coal lies 10 inches beneath
the floor of the quarry. The farmers have been obtaining coal from
this old quarry each of the last few winters. Only 10 inches of
overburden covers the coal. There is a reserve of nearly 780 tons
in this quarry which is approximately 290 feet by 150 feet in size.
Possibly 70 tons had been mined from the quarry by 1942.

Greenwood county.—West of Toronto on the Petterson farm, cen.
sec. 4, T. 26 8., R. 13 E,, a shaft mine, dug in 1910, reached the
Upper Williamsburg coal bed at a depth of 35 or 40 feet. The mine
was closed before production started because an accident inside the
mine resulted in the death of two persons.

ReservEs AND AccessiBILITY.—The Upper Williamsburg coal gen-
erally is so thin in areas south of Franklin county that drift, slope,
and possibly shaft mining hardly seem practical. The Toronto
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limestone lies directly above the coal and hence stripping is handi-
capped. Strip mining, however, has in the past been carried on
rather extensively in Woodson county. In that county the over-
burden, including 5 to 9 feet of limestone, was removed. The coal
bed is 10 inches or less in thickness. Mr. Bowsher observed one
abandoned strip pit, at cen. N line NE sec. 36, T. 25 S, R. 13 E.,
and he concluded that conditions there are rather exceptional inas-
much as it appears that coal can be recovered at low cost. However,
it should be noted that coal ranging from about 9 to 10 inches in
thickness is present beneath the Toronto limestone throughout the
length of its line of outerop in Woodson county. At present no
mines are operating in Woodson county.
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Fic. 11. Map of Franklin county, Kansas, showing area and thickness of the
Upper Williamsburg coal.
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In Coffey county there are probably several locations in or near
sec. 33, T. 21 S., R. 16 E. in which the Upper Williamsburg coal
can be mined profitably.

In northwestern Anderson county the Upper Williamsburg coal
bed is thin, and we know of no places there that should properly
be regarded as mining areas.

The Williamsburg mining district, in southwestern Franklin
county, T. 18 S., R. 18 E,, represents the largest reserve area of the
Upper Williamsburg coal bed, the best portion of which seems to
lie in sec, 8, T. 18 8., R. 18 E. There the available part of the coal
bed averages about 18 inches in thickness (figs. 10, 11, and 12) and
it is well protected by the overlying Oread formation. Time al-
lowed only a cursory examination of reserves and mined-out places
in the district, so detailed information was not obtained for all of
the area. The Couch No. 2 mine is the largest producer, and in-
formation was obtained as to reserves available to this mine. This
mine, located at approximately cen. NW sec. 8, T. 18 S, R. 18 E,,
is equipped with modern mining equipment and is operated by
trained personnel. The negligible amount of water coming into
it can adequately be disposed of, and the mine has a good ventilation
fystem. At present (1942-'43) the mining crew is being reduced
because of calls for military service. Labor shortage and certain
economic conditions are slowly reducing the amount of coal being
produced from-this and other mines in the area. Although the mine
_ is at present producing only about 20 to 30 tons per day, it has a
large coal reserve to the southeast (fig. 12). The 80-acre lease on
which this mine is located is nearly half worked out. Approximately
75,500 tons of coal remain under lease by the mining company. At
least three-fourths of sec. 8, T. 18 S., R. 18 E,, is underlain by a coal
bed which averages 18 inches in thickness. A reserve of more than
800,000 tons of coal occurs in this section.

Further estimates of coal reserves have not been made for this
area. It can be said that the greater part of the outcrop area of
the Upper Williamsburg coal bed in the Williamsburg and Quenemo
mining district has been nearly depleted by years of gophering.
Shaft mining has been used in many parts of the district, but many
of these mines have been short-lived and have removed only a small
part of the available coal. Theréfore, it is apparent that a detailed
study of mining in these districts would necessitate rather detailed
mapping of worked-out and reserve areas. Such information may
become extremely valuable in time of acute fuel shortage.
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The south half of sec. 14, T. 17 S,, R. 17 E,, Franklin county, is
underlain by the Upper Williamsburg coal bed which there averages
17 inches in thickness. There are 5 to 7 acres in which coal is
available for drift mining. This represents a reserve of approxi-
mately 12,000 tons of coal. There are about 210 acres in which
shaft mining could be profitably employed, a reserve of approxi-
mately 850,000 tons. No exposures of coal were seen in this area,
but some miners state that the coal there is a “seam” coal; that
is to say, it has a medial clay parting.

The western half and part of the eastern half of sec. 16, T. 16 S.,
R. 18 E,, on the Robbins farm, is underlain by the Upper Williams-
burg coal bed, averaging 24 inches in thickness but having a medial
clay parting. This area has been so extensively mined that esti-
mates of reserves are difficult to make. Very little coal would be
available to strip or drift mining methods. However, there are at
least 160 acres, underlain by the coal bed, a reserve of approxi-
mately 200,000 tons of coal.

There are other areas in which there are reserves of the Upper
Williamsburg coal bed. Prospecting of rocks immediately below
the Oread limestone might well be done both by examining out-
crops and by core drilling.

OTHER COAL BEDS IN THE DOUGLAS GROUP

A thin coal bed, a few inches in thickness, occurs beneath the
Amazonia (?) limestone in Coffey county. It is not known whether
this coal is anywhere sufficiently thick to allow profitable mining.

In Douglas and Leavenworth counties there are several thin coal
beds in the Lawrence shale. They are not only very thin, in general,
but also they have small lateral extent. We have not attempted

TasLe 9.—Analyses of coal from two minor beds in the Lawrence shale

(Analyses by R. F. Thompson, in the Geological Survey laboratories)

Volatil Fixed Healt.ing '
Sample Moisture olatile x Ash vaue ,
No. Locarion. (percent). (;:fc":::). (;;2:::2). (percent). (B.;’I;}U. .
pound).
Coal bed approximately 5.35 44.20 48.45 7.25
12 50 feet below 8read lirne- 7.890
stone, NW NW NW sec. 16, 5.35 44.20 48.30 7.51
T. 10 8., R. 21 E., Leaven-
worth county.
Coal at base of Lawrence 29.08 27.50 31.50 41.00
13 shale, 100 yards NW cor.
sec. 29, T. 16 S,, R. 18 E,, 28.80 27.90 31.10 41.00
Franklin county.
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to correlate these beds and do not know of any locations in which
any of them are more than a very few inches thick.

Table 9 shows the result of analyses of two additional coal sam-
ples from the Lawrence shale. These analyses were made in order
to learn something about the character of the thin coals in the Law-
rence shale. It is to be noted, however, that the low heating value
and high ash content should not be regarded as indicative of thicker
coal beds in the same formation. It is noted in this report that coal
in the Lawrence shale that appears to be of high quality was seen
by Bowsher in Anderson county. Attention is called here, also, to
the relatively high quality of the Williamsburg coal as described on
previous pages of this report.

A thin coal bed in the Lawrence shale, lying at a position approxi-
mately 28 feet below the Toronto limestone, is exposed in the bluff
of Kansas river south of Lakeview in sec. 16, T. 12 S, R. 19 E,,
Douglas county. Twenty-five or 30 years ago, 20 or 30 tons of
coal were mined there. The coal bed may be in the stratigraphic
position of the Lower Williamsburg coal. Such correlation, however,
is based on supposition.

Bowsher discovered what may prove to be an available coal re-
serve when he found a coal bed approximately 14 inches thick, near
the base of the Ireland sandstone (in the Lawrence shale), exposed
on the north side of Cherry creek, at the approximate center of the
W line SE NE sec. 13, T. 21 8., R. 17 E,, Anderson county. The
coal appears to be of higher quality than any other coal examined
in the county. No record of its having been mined is available.
The bed is, without doubt, very local in extent but probably con-
stitutes a usable reserve.

Information obtained by Mr. Harold McGee of Oklahoma City
while core-drilling in an area about 6 miles north and west of Ot-
tawa, Franklin county, indicates a rather large coal reserve. An
area containing approximately 600 acres of land is underlain by
a coal bed which varies from 18 to 24 inches in thickness. The
over-burden, which consists of shale and sandstone, is about 20 feet
thick. This area could be adequately worked by strip mining meth-
ods. The figures above indicate a reserve of approximately 1,-
080,000 tons of coal. The data do not indicate the horizon at which
this coal bed occurs, but it is probable that it is the “Ottawa” coal
bed. Neither Mr. McGee nor we have observed any near-by ex-
posures of this coal bed.
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SuMMARY OF RESERVES AND PossIBLE DEVELOPMENTS

In east-central Kansas there are several areas underlain by Doug-
las coal beds that may constitute local sources of fuel. These are
some of the areas to which one must look for coal supplies when the
larger coal fields can no longer supply all their present consumers—
a situation that might result because of overburdened transportation
facilities. It is possible, also, that requirements of the several war
plants and decrease in available man-power will bring about a con-
dition in which parts of Kansas will be unable to secure sufficient
coal from the more extensive fields.

These coal deposits have been important sources of local fuel in
times past. Several factors now are causing production to decline
in the areas described in this report. Chief among these are the
shortage of mine labor and of mine machinery and curtailment of
transportation facilities. The disrepute of some coal from minor
sources is recognized, also. Modern processing methods practiced
in the larger coal fields no doubt have been a factor in causing many
consumers to look with disfavor on “local coal.” It must be recog-
nized, however, that these coals are not of extremely low quality.

THE TONGANOXIE DISTRICT-—LEAVENWORTH COUNTY

The Upper Sibley coal bed constitutes an important reserve in
the southern Leavenworth county area. More than 466,000 tons of
coal are available here, in sec. 24, T. 11 8., R. 21 E. and in sec. 9,
T.11S,R. 22 E. The coal contained in the Lower Sibley bed in
sec. 24, T. 11 S., R. 21 E. represents a reserve of approximately
90,000 tons of coal. Hence, it is estimated that in these two sections
there is a coal reserve of more than one-half million tons. Mining
could be extended beyond the limits of these sections.

PossisLe DEVELOPMENTS.—ALt present there is no mining in south-
ern Leavenworth county. The retail price of coal produced from
this and near-by areas was frozen by government order at the level
of March 28, 1941. The cost of production has increased since 1941
and the price of coal at the mine was raised from $3.05 per ton to
the ceiling price of $4.05 per ton, as established by the Bituminous
Coal Commission in 1937. Because price fixing kept the retail price
at the 1941 level, the retail marketer was forced to cease sales of
Douglas coal. Therefore, it seems probable that mining will not
be resumed on more than a minor scale as long as the present legal
and economic conditions exist.
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THE BLUE MOUND DISTRICT—DOUGLAS COUNTY

Although it is not advisable to make definite estimates, it is well
to note that there is apparently a rather large coal reserve in the
Blue Mound coal bed in the Blue Mound area about 6 miles south-
east of Lawrence, in Douglas county. Geologic and topographic
conditions indicate that mining operations could be carried on rather
easily. Well-surfaced roads connect this potential coal field with
Lawrence. Under certain economic conditions, coal from this source
may be of considerable value.

THE WILLIAMSBURG DISTRICT—FRANKLIN, COFFEY COUNTIES

The best-known proved reserve of coal in the Douglas rocks is in
the Williamsburg mining district. This reserve has been rather
thoroughly discussed (pp. 67-69). The best area of the reserves ap-
pears to lie in sec. 8, T. 18 S,, R. 18 E. It is estimated that consid-
erably more than 800,000 tons of coal are available there.

It has been estimated that 350,000 tons are available in sec. 14,
T.17 8., R. 17 E., and that 200,000 tons occur as a reserve in sec. 16,
T.16 S, R. 18 E.

PossiBLE DEvELOPMENTS.—Economic and legal conditions also
hamper future development in the Williamsburg district. Three
shaft mines produce amounts ranging from about 35 to 40 tons of
coal per day; if economic conditions permitted, the mines could
produce 200 tons or more per day.

THE OTTAWA DISTRICT-—FRANKLIN COUNTY

Although it is not being developed, it is believed that the district
southwest of Ottawa constitutes one of the accessible coal reserves
of the various deposits and localities discussed in this report.

Numerous areas of coal reserve, generally small, occur in several
parts of eastern Kansas where Douglas rocks crop out. In Ander-
son county, in sec. 13, T. 21 S, R. 17 E,, there are indications of an
important coal deposit, and the same is true of an area in Franklin
county a few miles northwest of Ottawa. In this latter place there
may be more than 1,000,000 tons of available coal (p. 70).

MINE DATA

Mine data are presented in tables 10-17 arranged alphabetically
by counties. It is believed that the information that can be gained
from these data will be useful in choosing areas in which coal pro-
duction can be reéstablished in time of fuel shortage.

The data were collected during the late summer and early fall
of 1942.
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