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LETTER OF TRANSMITTAL.

Missouri Bureau of Geology and Mines,
Rolla, Mo., September 1, 1912.

To the President, Governor Herbert S. Hadley, and the Members of the
Board of Managers of the Bureau of Geology and Mines:

Gentlemen.—I have the honor to transmit herewith a report on the
Coal Deposits of Missouri by Henry Hinds. Mr. Hinds was assisted
by Mz. F. C. Greene, whose work was confined chiefly to the area under-
lain by the Missouri group of formations.

This volume is devoted to an economic study of the Coal deposits.
Among the most important results of the investigation have been the
correlation of the coals occurring in the different productive areas and
the determination of the regional persistency of some of the coal beds.
A number of these have been traced from the Iowa to the Kansas State
lines.

The mine samples were taken, and the analyses were made accord-
ing to standard methods employed by the Federal Government, and the
results are therefore comparable, in every way, with the analyses of
coals sampled by the Government in other fields throughout the United
- States. v
Respectfully submitted,

H. A. BUEHLER,
Director and State Geologist.

(ix)
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INTRODUCTION.

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

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

(xi)
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CHAPTER L

THE PENNSYLVANIAN SERIES IN MISSOURL*

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

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

LITHOLOGY.

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

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

#In this report only a very brief summary of the general stratigraphic features can be
given. It is the intention to elaborate certain points in a report now in preparation by
F. C. Gree’ne and the writer. ®
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2 THE-COAL DEPOSITS OF MISSOURL.

';nine‘l’sA as ‘“slate™, though this is a misapplication of the term. Through
an increase in arenaceous content, shales become very sandy and grade
into sandstone. Where much calecium carbonate is present there are
formed caleareous shales that may contain considerable limestone. The
lime in many black shales is concentrated along certain layers so as to
form lenses or oval concretions of impure limestone, sometimes col-
loquially termed ‘‘niggerheads’’.

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

Though composing a comparatively small part of the sediments, the
limestones are the most conspicuous of all the outecropping beds because
of their ability to withstand erosion. Most of the mounds and ridges
of the socuthwestern Coal Measures area have been protected from
denudation by caps of limestone, and escarpments that can be traced
even into the drift-covered area of northern Missouri owe their existence
to the same cause. All the Pennsylvanian limestones are fine-grained
and can therefore easily be distinguished from the Mississippian lime-
stones that underlie the Coal Measures, as most of these lower beds are
coarse-grained and notably erystalline. Mississippian limestones con-
tain a large amount of flint also, whereas there is little flint in any
of the beds 300 feet or less above the base of the Coal Measures.
Pennsylvanian limestones are light or bluish gray on fresh fractures,
and many of them turn dark brownish-drab on exposure. Many are
only a few feet thick, though some measure 20 feet or more. Even the
thinnest beds, however, are remarkably persistent, preserving even
minor details for great distances and serving as reliable markers for the
coals. Several of the coal beds have limestone cap-rocks that are im-
portant economic factors and a great aid to the geologist.

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

STRATIGRAPHY.

As the result of geologic work carried on in former years by
Broadhead, Winslow, Marbut, and others, and by F. C. Greene and the
writer in 1910 and 1911, the Pennsylvanian strata of Missouri are here
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grouped into formations that correspond eclosely with those already
noted in Kansas and to some extent in Iowa.t

PENNSYLVANIAN SERIES.

Missouri group:
‘Wabaunsee formation.
Shawnee formation. ‘
Douglas shale.
Lansing formation.
Kangas City limestone.
Des Moines group:
Pleasanton shale.
Henrietta formation.
Cherokee shale.

THE DES MOINES GROUP.

The Des Moines group includes 400 to 900 feet of shales and other
strata at the base of the Pennsylvanian. It includes all the com-
mercially important coal beds and chiefly for this reason is separated in
clagsification from the higher beds. 'The rocks of this group consti-
tute the surface formation over 16,010 square miles in Missouri.

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

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

~ 1The reasons for the tdoption of the nomenclaturé used and a more detailed descrip-
tion of the formations and their members will be included in a future publication.



4 THE COAL DEPOSITS OF MISSOURI.

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

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

Henrietta Formation—The Henrietta is distinguished from the
Cherokee below it by its content of a larger amount of calecareous

iPrelim. rept. on coal, Mo. Geol. Survey, 1891, pp. 26-32.
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matter, though the division between the two formations is by no means
sharp in central Missouri. As originally defined, the Henrietta was
intended to include all beds between the base of the Fort Scott lime-
stone and the top of the Pawnee limestone of Kansas. Unfortunately,
however, there is an abnormal development of limestone in the upper
Cherokee at the type locality of the Henrietta in Johnson county, and
Marbut was led into the very natural error of including the representa-
tive of this bed in his mapping of the Henrietta in Henry, Lafayette,
and Ray counties. In this report his maps are republished with revised
boundaries. The Henrietta, as delineated in this report, corresponds
very closely with the Appanoose formation of Towa geologists, though
the Lexington (Mystic) coal and its limestone bottom-rock are included
in the Cherokee, because the Lexington and the Fort Scott ‘‘red’’ coal
of Kansas are now known to be at the same horizon and the latter was
included in the original definition of the Cherokee shale.

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

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

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

Some very remarkable channels were carved out in Cherokee,
Henrietta, and possibly lower Pleasanton strata. One of these, known
as the Moberly channel, has been traced continuously for 35 miles from
east to west in Monroe, Randolph, and Chariton counties. Another,
known as the Warrenshurg channel, has been traced for 50 miles from
south to north in Henry, Johnson and Lafayette counties. The two chan-
nels were possibly once connected with one another by way of White
Rock in Carroll county, and also with other drainage lines that have
been traced for short distances in many localities. These old valleys
are remarkably deep and steep-sided, for though a width of more than
two miles is exeeptional, a depth of 150 feet or more is fairly common.
They are now filled with more or less massive sandstone and shale.
Fossil leaves found embedded in the channel-filling deposits are cer-
tainly Pennsylvanian in age and are Pleasanton or younger. Strati-
graphic evidence points to the Pleasanton age of at least the Warrens-
burg and Moberly channels, though the evidence is not absolutely
conclusive.

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

THE MISSOURI GROUP.

~

The upper part of the Pennsylvanian has been separated from the
lower by Iowa and Missouri geologists in the belief that it was strongly
differentiated by a greater abundance of calcareous material. It is
true that the lower part of the Missouri group contains many exception-
ally thick beds of limestone and that the upper part of the Des Moines
group is comparatively free from them, yet there are several thick
formations in the upper group that are as free from limestone as any
in the lower. Nevertheless there is a well-marked faunal break between
the two groups that justifies their separation, and for economic pur-
poses the Missouri is distinguished from the Des Moines by the absence
of important coal beds. Although the group contains many beds of
coal, they are so thin except in Nodaway county that they hardly merit
description.
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The main body of the Missouri group outerops only in northwestern
Missouri, though there are small outliers as far south as Hume, in
Bates county, and as far east as the Chariton river, in Adair county.
About 7,950 square miles are underlain by strata belonging to the
group. Owing to a dip to the north of west, the highest Pennsylvanian
beds in the State occur only in its northwest corner. If calculated
from outerop observations along the Missouri river the total thickness
of the Missouri group in Missouri would be about 1,200 feet. A number
of the shale members thin to the northwest, however, so that the actual
thickness of the group in Atchison county is probably nearer 950 feet.

Kansas City Limestone.~The lowest formation of the Missouri
group contains a number of exceptionally thick limestones, with inter-
bedded shales. The limestone at the base, the Hertha member, is 4
t0 15 feet thick. Seven to 30 feet above it is a well-known 20-foot lime- -
stone member called by geologists the Bethany Falls and often known to
drillers as the ‘‘spotted rock’’. There are other limestone beds, the
best known of which is the Iola member, at the top of the formation,
a bed that is 80 feet thick at Kansas City. The Kansas City limestone
is 225 feet thick at Kansas City, 200 feet in Harrison county and at
Leavenworth, and 165 feet near St. Joseph. In imperfect drill records
all or most of the formation is reported as limestone, though the amount
of shale equals or is greater than that of limestone.

Lansing Formation.—The lower half or two-thirds of the Lansing,
which overlies the Kansas City limestone, consists of shale and sand-
stone, with limestone that is only locally important.

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

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

‘ - Shawnee Formation.—The Shawnee is characterized by many thin
limestone beds separated by thicker shales that locally contain masses
of sandstone. About 200 feet below its summit is the Nodaway coal
bed, the most important in the Missouri group in Missouri, and at a
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higher level is the Elmo coal. The thickness of the Shawnee formation
is 475 feet at its southern outcrop, but only about 350 feet near the
north line of the State. :

Wabaunsee Formation.—The base of this formation is the Tarkio
limestone member, 7 to 10 feet thick. Above the Tarkio are 75 feet of
variegated shale with some thick beds of sandstone, a few thin layers of
impure limestone, and the thin Nyman coal bed at the base. These beds
are the highest in the Missouri Pennsylvanian, the upper part of the
‘Wabaunsee not being found in the State.

STRUCTURE. '

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

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

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

THE MODE OF OCCURRENCE OF COAL IN MISSOURI.

THE COAL BEDS.

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

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

@
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in the present topography. The drift has also a deterrent effect on
the coal industry in that in some areas it conceals what mlght other-
wise be good outecrops of coal beds.

COAL POCKETS.

A region occupying a broad band lying east of the main body
of the Pennsylvanian and extending well up into the central Ozarks
bears scattered over its surface numerous isolated Coal Measures
pockets of unique character. The age of many of them is uncertain,
though those bordering and underlying the main body of Coal Measures
are certainly older than the more regular Pennsylvanian beds of the
same districts. Deposits of this character are now known to occur in
at least 35 counties, and it is probable that future geologic work will
disclose many others. Pockets were formed in sink-holes or narrow
valleys in Mississippian or older formations, and few are more than
one acre in lateral extent. The coal they bear is predominantly
cannel and in many places is remarkably thick, some deposits measur-
ing more than 50 feet and one shaft having penetrated nearly 90 feet
of coal. Some shale and clay are everywhere associated with the coal.
Cannel is a compact massive coal with dull satiny luster and smooth
conchoidal fracture. It is especially high in ash and always very high
in volatile matter, burning readily with a bright flame that makes it
popular for household use. It is an excellent gas producer and might
well be more freely used for that purpose. The bituminous coal
associated with the cannel in the pockets is as a rule’a poor steam coal
and is soft; the coal of the Stover mine in Morgan county and at a
few other banks are, however, exceptions.

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

BEDS IN THE LOWER CHEROKEE SHALE.

Coal beds older than the Tebo are less persistent than those that
lie stratigraphically higher and are much more variable in thickness.
Many of the beds were deposited in basins a few hundred acres in
extent, some are in narrow troughs, and others are fairly uniform
under half a county or more. Owing to the eastern overlap of the
Cherokee in north Missouri, the lowest beds are not exposed and can
be found only with the drill. Consequently very little mining has been
done at these horizons. In Southwest Missouri a number of beds lower
than the Tebo .are exposed, but few are of econmomic importance.
Owing to the absence of reliable stratigraphic markers no attempt has
been made to correlate the lowest coals in widely separated basins,
though it is more than likely that many of them were contemporaneous.

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

At Atchison, Kansas, coal 36 inches thick was found by drilling
at a depth of 1,124 feet, 325 feet below the Bevier horizon. Another
coal bed, 28 inches thick, was penetrated at a depth of 1,188 feet.
At Saxton, near St. Joseph, these and other lower coals are thin, but
there is strong probability that thicker basins underlie certain parts
of the region. At Leavenworth, Kansas, there are at a depth of 1,030
feet, or 320 feet below the Bevier, 28 inches of coal that may be in
the same bed as one of these at Atchison just described. Thirty feet
higher are 26 inches of coal, and there are thmner beds both above
and below the two mentioned. |

In Macon and Linn counf 1es the Eureka coal bed* lies 85 to 150
feet below the Bevier bed. Drillings show at least traces of coal at
this horizon in many places, but the thickness of the bed is very
variable. At the only place it has been mined, west of Macon City, it

¥Named by C. H, Gordon, A report on the Bevier sheet, Mq. Geol. Survey, 1893,
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averaged 4 feet in thickness, but was spht by a clay parting and was
rather dirty.

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

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

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

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

+A bed in Randolph and Macon counties that was called the Lower Ardmore by C. H.
Gordon (A report on the Bevier sheet, Mo. Geol. Survey, 1893) has been correlated with
the Tebo of Henry county. - In this report the name long in use in the latter area has been
used in all parts of the State.
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Fig. 1. Coal beds at the prmcxpal mines in Missouri.
Mulberry bed— 14. Renick. 28. Rich Hill.

1. Worland. 15. Martinsburg. 29. New Home.

2. Foster. 16. Vandalia. 30. . Minden.

3. Chillicothe. 17. Perry. 31. Liberal.

Lexington bed— Bevier bed— Tebo bed—

4. Mendota. 18. XKirksville. ' 32. Trenton.

5. Stahl. 19. Novinger. 33. Brookfleld.

6. Richmond. 20. Milan. 34. Marceline.

7. Camden. 21. Bevier. 35. Lewis.

8. Lexington. 22. Huntsville. Lower beds—

9. Higginsville. 23. Higbee. 36. Cainesville.
10. Corder. 24. Columbia. 37. Waverly.
11. Napoleon. 25. Fulton. 38. Windsor.
12. Missouri City. 26. Leavenworth. 39. Deepwater.

Mulky bed— 27. Sutherland. : 40. Sylvania.
13. Macon.

THE BEVIER, RICH HILL, WEIR-PITTSBURG AND BEDFORD BEDS.

P .
/'The Bevier: is by far the most important coal horizon in Missouri.
Not only does about 56% of the total coal output of the State
come from it, but in nearly every part of the coal-bearing region it

~tName given by McGee in 1888 from its occurrence at Bevier in Macon county, and
employed by Gordon, Marbut, and others to designate the thick coal in the Bevier, Hunts-
ville, and Higbee districts.
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includes reserves that are still untouched. The Bevier bed carries
from a few inches to six feet of coal in most counties in which the
Cherokee shale outcrops and has been penetrated in many drillings
and shafts in areas in which higher rocks appear at the surface. It is
the bed mined extensively in Macon, Adair, Randolph, Nortl.east
Howard, Boone and Callaway counties, at Milan in Sullivan county,
and in the d‘eep shafts at Leavenworth, Kansas, and it was formerly
utilized at Randolph in Clay county. It is also mined for local trade
in Chariton, Carroll, eastern Putnam, and several other counties.

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

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

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

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

THE MULKY AND SUMMIT BEDS.*

Between the Bevier coal and the top of the Cherokee shale, thers
are two persistent coal horizons about equally spaced from one another
and from the top and bottom of the interval mentioned. Both of the
beds have thin limestone cap-rocks separated from the coal by black,
strongly laminated shale, and in some districts strongly resemble one
another. In other areas, especially where the Bevier and Summit beds
are absent or not well developed, it is very difficult to dlstlngmsh the
Tebo from the Mulky.

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

The Summit bed is about 25 feet above the Mulky in the type
locality near Macon and oceurs in outcrops and drillings in many parts
of the State. It is less than 14 inches thick in most distriets and js not
considered workable in any but a very small way except in Howard
and Boone counties, where, however, it is commonly less than 20
inches thick.

© THE LEXINGTON BED.{

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

*The name Mulky was applied by Broadhead many years ago to a bed in southeastern
Lafayette county and was afterward used by Winslow and other writers. In this report
it replaces the name Macon City, which has been used by Gordon and Marbut to designate
a bed in Macon and Randolph counties now known to occupy the same horizon as the Mulky.
The name Summit was used first by McGee and afterward by Gordon and Marbut to desig-
nate the bed next higher than the Macon City in Macon and Randolph counties.

1So named by Broadhead in 1873 from its occurrence near Lexington. The name was
also used by Winslow in 1892 and Marbut in 1898 in detailed reports on Lafayette and Ray
counties.
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Except in Macon county and the region south and southeast of it,
outcrops and drill records show at least a few inches of coal at the
Lexington horizon in nearly all parts of the State in which it occurs.
Nearly 30 per cent of the State’s total production comes from this
bed, by far the greater part from Lafayette and Ray counties and
most of the remainder from Putnam and Adair counties. .
The Lexington bed lies at or within a few feet of the top of the
Cherokee shale. Much limestone is associated with it, for its cap-rock
is the lowest limestone of the Henrietta formation, and in north Mis-
souri it has also a well-developed limestone bottom-rock. It is the
same bed stratigraphically as the Fort Scott red coal of Kansas and
the Mystic coal bed that is economically so important in Appanoose
and Wayne counties, Iowa. ;

BEDS IN THE PLEASANTON SHALE.

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

BEDS IN THE MISSOURI GROUP.

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

tRept. for 1873-1874, Mo. Geol. Survey, DPP. 155-178.
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THE COAL FIELDS.

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

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

*Hinds, Henry, Coal deposits of Iowa, Iowa Geol. Survey, Vol. XIX, 1909, pp. 247-253.
"""""""" ~%Fisher, C. A., Depth and minimum thickness of coal beds as limiting factors in the
valuation of coal lands, Bull. U. 8. Geol. Survey, No. 424, 1909, pp. 48-64.

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

Xrea.s Conrainng Areas that moy contomnmr
workable coal bedls. W workad/e coal beds

Map of the Western Interior Coal Fields.

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

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

THE BEVIER FIELD.

The Bevier is one of the most important fields in Missouri, for it
contains the Bevier coal, a fairly thick bed of wide areal extent, and
produces about 27 per cent of the State’s output of coal. In a broad
sense the part of this bed that is workable under present conditions
is bounded on the north by the Ilannibal & St. Joseph hranch of
the Burlington system, on the east by the Wabash railroad from
Macon City to Renick and thenee by an imaginary line south to Rucker
and southeast to Browns Station and Fulton, on the west and south
by Mussel fork and an imaginary line passing through Salisbury,
Yates, Burton, Harrishurg, Columbia and Carrington. By no means
all the land within this area is underlain’ by the Bevier bed, for the
coal has been cyt out by a channel of Pennsylvanian age in central
Randolph county and by pre-glacial erosion in many places, notably
between Middle fork and the Chariton in Macon county and between
East and Middle forks in parts of Randolph. The west side of the
northern part of the field is seriously affected in places by a thicken-
ing of a clay and sandstone parting.

The northern part of this field, the Ardmore district in Macon
county, is the most important, both because a greater quantity of coal
is mined there than in any other single district in the State and be-
cause the coal is slightly thicker than it is farther south. The aver-
age thickness of the bed is 414 feet, though it is in places one or two
feet above or below this average. A clay band averaging 2 inches in
thickness splits the coal about one foot from its base. Locally this
band becomes hard and arenaceous and thickens so much as to be-
come somewhat troublesome. At Lingo, where a detached area of the
Bevier bed was formerly mined, this thickening of the clay band was
especially notable. The roof of the Bevier bed in the Ardmore dis-
trict is a sandy shale or a sandstone, changing abruptly from one to
the other. The sandstone makes a firm roof, but has a tendency to
cut down into the coal so as to make its thickness variable. The shale
roof is fairly stable when proper precautions are taken.

One other bed, the Mulky coal, is of present economic importance
near and east of the Wabash railroad, where the Bevier bed is thin.
It lies 12 to 30 feet above the Bevier and is about 2 feet thick. It is
mined on a fairly large scale in and mear Macon City, where it is of
excellent quality and possesses a very strong roof. Other coal beds
oceur, but are not now mined.
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The Huntsville district of the Bevier field occupies the northwest
quarter of Randolph county, west and north of the Wabash railroad,
and the adjoining edge of Chariton county as far west as Salisbury.
The Bevier bed is slightly thinner here than in the Ardmore district,
averaging 314 to 4 feet, but is otherwise similar. The principal mining
centers are Huntsville and Kimberly. Mining at Salisbury has not
proved very profitable because of the thickening of the clay parting
in the Bevier bed at that point. The Mulky coal is not mined within
the limits of this district, though local trade is supplied from the same
or a very similar bed at points near the Missouri, Kansas and Texas
railroad between Moberly and Paris.

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

The Columbia distriet of the Bevier field is the continuation to
the southeast of the Higbee district. The Bevier coal, averaging 314
feet in thickness, underlies the divides in the northwest quarter of
Boone county. Mining for local trade is prosecuted near Harrisburg,
Rucker and other points, and in a slightly more extensive manner near
Columbia. Mining conditions are much the same as in the Higbee
distriet, yet the Boone county area has not received the attention it
merits. Improvement in railway facilities may give an impetus to the
coal mining industry. Another coal (Summit), about 2 feet thick and
40 feet higher than the Bevier, underlies the higher lands of the dis-
trict, while an 18-inch bed (Tebo) lies, at least locally, a short distance
below the Bevier.

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

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

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

Feet. Inches

BB Tt T 5 ...
COAL, pyritiferous (60D COAL) .. vuu v ettt et ieiee i iiiie e ennnnnn e 5
Clay . o et e PP e 2
COAL, clean (DOtEOM COBLY . .. v u vttt ittt ittt e e ee e et eeneaeeannn 1 6

This type of bed is found at and near Richmond, Vibbard, and
Knoxville. In places, notably between Swanwick and Richmond and
near Lakeview, the top bench is irregular or lacking and more rarely
the upper portion of the bottom bench is absent. When traced from
R1chmond to Camden the top coal gradually disappears, its place being
taken by black shale. At Camden, Fleming, Orrick, and Missouri City,
- the following is the average section:

Feet. Inches.
Limestone. . ... ...ttt e e 7 ..
Shale, black (“Slate’ ) . . ..o v ittt it e e 10
L0 N P 1 9

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

The Higginsville district of the Lexington field includes all of
Lafayette county except the eastern and the southern edges. In the
southeast corner, however, there is a lower coal called the Mulky bed,
much like the Lexington bed in thickness and’ character; and at
Waverly, in the northeast corner of the county, there is a large basin
of still lower coal that is 4 feet thick and has a roof of thick shale.
The Lexington bed was cut out and replaced by sandstone and shale
in an ancient channel, several miles broad, that lies between Lexington
and Dover and extends thence southward to beyond Higginsville;
and it has been removed more recently from the valleys of the larger
creeks. Bast of Lexington the coal is the same as at Richmond, bging
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in two benches. At Dover the coal is as at Lakeview, in two benches
but subject to rather abrupt and irregular thinnings. South and west
of Lexington, where the most extensive mining is conducted, the coal
bed is the same as at Camden, though the black shale between the
coal and the limestone is a few inches thicker. Westward and south-
ward from Wellington and southward from Lexington the thickness
of coal decreases gradually, so that at Napoleon it is only 17 inches
and at Mayview only 16 inches. Northwest and southwest of Odessa
there is only from 10 to 16 inches of coal. Near Higginsville the coal
is of the Camden type, but is only from 14 to 18 inches thick. The -
excellence of mlmng conditions, however, the attractive condition in
which the coal reaches the market, and the advantageous location of
the town as regards shipping facilities have caused extensive mining
to be prosecuted near it. Near Corder the thickness of the coal aver-
ages 21 inches, though somewhat decreased locally by ‘‘horsebacks’’.
North and south of Corder there is a considerable area of coal land
practically untouched.

THE NOVINGER FIELD.

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

and Connelsville is:
Feet. Inches. .

FS T P
(010 7 75 AP 2 1
L0 3
COAL . ..oy ieiiinirecainanenn 4
ClaF.ee it iicaannsanenenannns 1
COAL . .t it it 1

Total coal 3 5

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

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

THE MENDOTA FIELD.

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

AT MENDOTA AND UNIONVILLE.

Feet. Inches.

Limestone (‘Cap-FOCK ™) . . vttt e e e 1

Shale, drab (Clod ) . v v ettt i e e e i e

Shale, black (‘Blate’ ). o ou vt e e e e e, . 1

COAL...... PR 1

Olay parting (‘mud-Dand’ ) ... ..t e e e e . e

GO AL L ottt e e 1

Clay DAL . . o e e e e e e s e
COAL (“Dutehman’ ) . . o i e et e i et e

V0=,

[

Total coal.............. A 2 9

Feet. Inches.
LAmMestone (HCaD-TOCK ) . v ittt e e e e
Shale, drab (“€lod”) .. ...t
Shale, black ('Slate’ ). . vttt e e e
[0 - N
Clay ¢‘mud-band’) .. oottt e e e R 2
GO A . ottt e e e e e e e 10
Clay parting...... et d e e e e e e e e . 3
COAL (“Dutchman’) ...... EREE: P S 1

SR S

Total COaL. . . i i i i e e s 2 11
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AT COAL CITY.
Feet. Inches.

1 6

TAmestone (“CaP-TOCK™) . .« ovout e terrt s -

Shale, SOft (“CLOA™) « + e v ie e a s e
Shale, black (“SIABE™) . v vt v rrre e i 1
P Lo 7 7

THE LEAVENWORTH FIELD.

_ Although no coal is being taken from shafts in the Missouri por-
tlon of the Leavenworth field, a large part of the product of the
Leavenworth, Kansas, shafts, about 250,000 tons annually, is actually
mined in Missouri. These shafts are about 720 feet deep and have
for many years mined the Bevier bed, which is only 22 inches thick
and contains no regular clay or shale partings. The roof is in most
places a fairly strong shale. Formerly the same bed was mined at
Randolph, near Kansas City, in Clay county, and at the Brush creek
shaft, a short distance south of Kansas City. Owing to several dis-
couraging factors these mines have been abandoned, although the
coal mined had much the same thickness as at Leavenworth. At
Atchison, Kansas, the Bevier was reached at a depth of 799 feet and
found. to be 22 inches thick. At Saxton, near St. Joseph, 21 inches of
coal at the Bevier horizon was penetrated by the drill at a depth of
645 feet. At Stewartsville, about 20 miles east of St. Joseph, the same
bed was 23 inches thick. All the evidence at hand points to the exist-
ence of a remarkably persistent bed at the Bevier horizon under Platte,
Buchanan, and parts of Clinton, Clay and Jackson counties. Though
this bed may be too thin and too far below the surface to be profitably
mined at present, the success of the Leavenworth mines shows the
commercial value of the deposit where market conditions are exeep-
tionally good. 1

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

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

THE RICH HILL AND MINDEN FIELDS.

Rich Hill was until recently the center of some of the most active
mining in the State, but the exhaustion of the thicker basins of coal
has resulted in the withdrawal of all the larger operators. One large
mine is now working at New Home, west of Rich Hill, and several
smaller mines are effecting the depletion of the territory south of the
city, in Bates county and the adjacent parts of Vernon. The bed
mined is the lower Rich Hill and probably lies at the same strati-
graphic horizon as the Bevier. Its characteristics are, however, quite
different from those of the Bevier in north Missouri, for it lies in
barren arecas. Only coal that is 8 to 6 feet thick is mined, thinner
deposits being left in the ground or used by basins, separated from
one another by small operators. The upper Rich Hill bed, which lies
a few feet above the lower and is rarely more than 18 inches thick,
is also utilized where the lower bed is stripped. As‘a consequence of
remarkable dips that cause the coal to vary tens of feet in altitude
within short distances, operations are conducted from moderately
deep shafts on prairie lands adjacent to strippings.

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

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

The Marceline field occupies the southeast quarter of Linn county
and the adjoining northern edge of Chariton county, and produces
4 per cent of the State’s coal output. Coal is mined rather extensively
at Marceline and for local needs at Bucklin, Brookfield, and Rothville.
At least three beds of coal are known to underlie this field, only the
Tebo being utilized to any great extent. At Rothville the Mulky is
mined on a small scale, and a fourth bed, said to be 32 inches thick, is
reported to lie about 70 feet below the Tebo in several places. The
Tebo is reached at Bucklin by a shaft 228 feet deep and at Marceline
by three shafts respectively 130, 190 and 212 feet deep. It is shghtly
irregular in thickness, being affected by ‘‘rolls’’ in the roof and the
floor, and averages about 29 inches. The roof is a shale of fair
strength. The field is commercially important because it is the only
producer of coal along the line of the Atchison, Topeka & Santa Fe
railway between Carrollton and Clark county. ’

-

THE VANDALIA FIELD.

The Vandalia field is perhaps better known for its fire clays
than for its mineral fuel, yet it contains a coal bed, probably the Mulky,
that is also important. This coal bed is mined, though in rather a
small way, at and near Perry, Vandalia, Farber, Laddonia, Martins-
burg, and Wellsville. - It underlies the southwest corner of Ralls
county, the extreme southeast corner of Monroe, the vicinity of Wells-
ville in Montgomery, and all of Audrain county east of an imaginary
line drawn up the South fork of Salt river to Mexico and thence
southeastward. The Mulky is of good quality locally, but contains
numerous patches of poor coal where “‘slips’’ and ‘‘clay seams’ are

numerous. The roof over the bed is a hard, blue-back shale (‘‘slate’’),
which is lithified in places and bears ovoid concretionary boulders
of impure limestone. Near Perry the coal is reached by drifts and
shallow shafts and in the remainder of the field by shafts 110 feet
or less in depth. Where normal the coal is remarkably uniform in
thickness and averages:

THE FOSTER FIELD.

The Mulberry coal is mined for local use and by small shipping
mines in the western half of Bates county. Where mined near Wor-
land, Foster, Sprague and Hume, it averages 30 to 36 inches in thick-
ness. Farther north it is more variable and is thin in places. The
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roof is normally a thick shale, though in northwestern Bates county
there is locally a limestone cap-rock. The field produces about 50,000
tons of coal annually. There are other coal beds, not utilized, be-
neath the Mulberry.

THE JORDAN FIELD.

The Jordan field occupies the south-central part of Henry county.
and much of northwest St. Clair county, though mining on a large
seale is confined to the vicinity of Clinton and Deepwater. In the
chief mining arca the coal mined, the Jordan bed, was deposited very
irregularly and lies in basins or lenses. The average thickness of the
coal is about 3 feet where mined. The roof is a shale of variable.
composition that contains well-known fossil-plant floras. The field
formerly yielded a larger output than it does at present, ‘as the thicker
basins have been exhausted. It is possible that the coal mined in small
local drifts and slopes near Lowry, Monegaw Springs, Johnson Ciry,
and clsewhere in St. Clair county, is not the Jordan, though it is in
many respects similar. :

THE LEWIS FIELD.

The Lewis field includes the typical Tebo coal in northern and
western Henry, west-central Bates, and northwest St. Clair counties,
being divided into two parts by the valley of Grand river. The Tebo
is fairly persistent and has a uniform thickness of 24 to 30 inches. It
has a strong limestone cap-rock separated from coal by 2 or 3 feet
of black, strongly laminated shale. This field uses the longwall system
of mining and is the only large one south of the Lexington that does
s0. In the greater part of it only a local trade is supplied, but some
coal is shipped from northwest of Clinton and more from the vicinity
of Lewis. The same coal is found in Johnson county, but is not much
mined. :

OTHER FIELDS.

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

The most important recent discovery was the finding of much coal
in drillings at Cainewville, Harrison county, and Princeton, Mercer
county. Drill records at the former town show an average of more
than 10 feet of coal distributed among several beds. One of the best
equipped mines in the State has been opened in a 4-foot bed-that lies
480 feet below the surface. Drillings near Princeton also reveal large
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amounts of coal at fairly deep horizons, though the value of the prin-
cipal bed is slightly impaired by a shale parting. There are immense
and hitherto unknown coal resources in this part of the State, and we
may look for a rapid development of the coal industry.

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

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

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

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

THE COAL INDUSTRY IN MISSOURL

PRODUCTION AND MARKET CONDITIONS.

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

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

COAL PRODUCTION OF THE UNITED STATES IN 1911.

Quantity. Value.
ALADBIMA ., v b et vt e e e 15,021,421 $19,079,949
N 1 0T Y S 2,106,789 3,396,849
Oalifornis and AIASKa. . .. ovvnerrerneenern e 11,647 13 /297
L0753 o3 - Yo e TP P 10,157,383 14,747,764
L0 LT 4 S 165,330 246,448
Idaho 1,821 4,872
Illinois 53,679,118 59,503,278
Indiana .. e 14,201,355 15,326,808
Jowa. .oovve s .. 7,331,648 12,663,507
Kansas 6,254,228 9,645,572
Kentucky 13,706,839 13,617,217
Maryland 4,685,795 5,197,066
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COAL PRODUCTION OF THE UNITED STVATES IN 1911—Continued.
State or Territory. Quantity. Value.

Michigan. . . ..ot e e $1,476,074 $2,633,803
Y 5 170} . 3,760,607 6,431,066
1% 4 X 71 « - 2,976,358 5,342,168
New MeXIiCO. o o v v ottt ittt 3,148,158 4,525,925
North Dakota. ..o it i i it 502,628 720,489
L0 < (o T 30,759,986 31,810,123
L0 % - o To 3 o - 3,074,242 6,291,494
L0 =<0 « Y 46,661 108,033
Pennsylvania bituminous. . ........... i 144,721,303 146,311,930
T OIIIESSER . « o v e v a'e st et e ettt e e 6,433,156 7,209,734
DB S . o vt ettt ettt e e e 1,974,593 3,273,288
1 P P 2,513,175 4,248,666
Virginia. . . oot e e 6,864,667 6,254,804
Washington. . .. oottt i i e 3,572,815 8,174,170
West Virginia. . o ..o e e 59,831,580 53,670,515
BN 303 ¢ = 6,744,864 10,508,863

Total bituminous. . . ... o vttt i 405,724,241 $450,957,698
Pennsylvania anthracite. ... ..., 90,464,067 174,952,415

Grand totals. . . ... i i e 496,188,308 $625,910,113

E. W. Parker, of the U. 8. Geological Survey, summarizes the
present status of the industry as follows:

Even if the coal mining industry were free from the biennial wage troubles,
the prospects for any marked increase in the production of coal in Missouri
are not favorable. Surrounded as it is by other coal-producing states—Iowa
on the north, Illinois and Kentucky on the east, and Arkansas, Oklahoma
and Kansas on the south and west—the output of the Missouri mines is re-
stricted to comparatively local markets. Moreover, the larger cities of the
State which are near the boundary lines draw their fuel supplies from other
fields. St. Louis secures its fuel from the more accessible fields of South-
astern Illinois, and Kansas City depends to a large extent upon Arkansas,
Kansas, and Oklahoma for coal. But a more potential factor in limiting the
demand for Missouri coal in the last few years has been the notable increase
in the production of petroleum and natural gas in the mid-continent field of
Kansas and Oklahoma. Natural gas from Eastern Kansas is now piped to
Kansas City, St. Joseph and Joplin, Mo., and to Atchison, Leavenworth and

“other cities in Kansas. Oil from the same district and from Northern Okla-
homa is being extensively used as fuel for manufacturing purposes in Kansas
City and other cities contiguous to the Missouri coal fields, and as long as
these more desirable fuels are available the demand for Missouri coal is not
likely to increase materially. The interruptions to their regular supplies of
"fuel caused by the biyearly conflicts between coal operators and their miners
has created a tendency on the part of manufacturers to substitute oil and gas
for coal.* : ’ )

*Mineral Resources U. 8. for 1910, U. S. Geol. Survey, 1911, p. 151.
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Although prospects for the immediate future are not particularly
bright, it seems certain that conditions will materially improve within
a few years. It is only a question of time before the output of cheap
oil from the southwestern fields will greatly diminish, and a shortage
in the supply of natural gas has already been felt by consumers in
western Missouri. Missouri contains a wealth of easily available coal,
but it lies in beds commonly 4 feet or less in thickness, and, conse-
quently, cannot be mined as cheaply as the thicker beds of neighboring
states. As soon as Illinois and other competing states are forcedfto
obtain their coal from thinner deposits than those now utilized, Mis-
souri’s industry will receive an immediate impetus, for Kansas City
and St. Louis alone consume three times as much coal as is now pro-
duced in the State.

PRODUCTION OF COAL IN MISSOURI FROM 1840 TO 1910, IN SHORT TONS.}

N b
Year. Quantity. Year. Quantity. Year. Quantity. Year. Quantity.
1840..... 9,972| 1859.... 260,000(| 1878. ... 1,008,000! 1897, ... 2,665,626
1841..... 12,000 1860. ... 280,000|| 1879....| 1,008,000| 1898.... 2,688,321
1842..... 15,000( 1861.... 300,000} 1880.... 844,304 1899. ... 3,025,814
1843..... 25,000 1862. ... 320,000 1881....| 1,960,000 1900. . .. 3,540,103
1844..... 35,000|| 1863. ... 360,000} 1882. ... 2,240.000l 1901.... 3,802,088
1845..... 50,000} 1864. ... 375,000]| 1883.... 2,520,000' 1902. ... 3,890,154
1846..... 68,000]| 1865. ... 420,000(| 1884. ... 2.800,000| 1903.... 4,238.586
1847..... 80,000|| 1866. . .. 450,000} 1885. ... 3,080.000| 1904. ... 4,168,308
1848..... 85,000|| 1867. ... 500,000| 1886. ... 1,800,000 1905.... 3,983,378
1849..... 90,000|| 1868. ... 541,000]| 1887. ... 3.209,916! 1906. ... 3,758,008
1850..... 100,000( 1869. ... 550,000|| 1888. ... 3,909.967‘ 1907. ... 3,997,936
185L1..... 125,000 1870. ... 621,930(| 1889....| 2,557,823 | 1908.... 3,317,315
1852..... 140,000( 1871.... 725,060 1890. ... 2,735,221! 1909. ... 3,756,530
1853..... 160,000| 1872.... 784,000 1891....] 2,674,606 1910.... 2,982,433
1854. .. .. 175,000 1873. ... 784,000| 1892....| 2,733,949 g
1855..... 185,000| 1874....| * 789,680| 1893....| 2,897,442| Total.. 107,674,384
1856..... 200,000| 1875.... 840,000/ 1894. ... 2,245,039
1857..... 220,000] 1876, ...|| 1,008,000) 1895....| 2,372,393
1858.....| 240,000/ 1877....|| 1,008,000) 1896.... 2,331,542|

) +Mineral Resources U. 8. for 1910, U. 8. Geol. Survey, 1911, p. 154. Figures for recent
years differ slightly from those furnished by the State Mine Inspectors.

The total value of all coal mined in the State is estimated to be
more than $200,000,000.
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THE COAL DEPOSITS OF MISSOURI.

Of the 114 counties in the State, 50 have produced more or less
coal and several others have, at various times, mined very small

amounts.

Statistics for early years are very incomplete and unsatis-

factory. The first year of which anything is known of the production
by counties is 1860, when the Federal census report credits Cooper
with 1,040 tons and Schuyler with 2,840 tons. No other counties were
reported. At the ends of the next two decades the census reports were
much more complete, as shown in the following table:

PRODUCTION AND VALUE IN 1870 AND 1880.

1870. 1880.
County.
Quantity Quantity
(short tons). Value. (short tons). Value

Adalr. .. e 4,464 $9,220
Audrain. ........... o i 1,200 $2,700 1,174 2,348
Barton......ooitiiiiiii e e 23,501 27,763
BatesS. o it e 1,923 6,250 308,545 425,215
BOODE. . .ttt e 1,380 7,090 400 1,000
CallaWayY e v vt vt i it it 2,450 9,640 951 1,826
Carroll. oo ot e e e 2,030 5,060
L T R 388 582
[T - 3 e 140 337
Chariton. ....ovvviii i 606 2,410
Cole. i vt e 1,357 ,320 910 2,800
(@7 Te] ¢ 1= 3,000 12,000 8,352 18,204
Dade.....coovviiiiiiiiin i 1,865 3,225
Henry...oooeeiiiiniaiinenn 900 2,800 56,904 104,319
Johnsom.......ooeviiiinnnan. 8,000 24,000 6,910 18,300
Lafayette... ..o iiii i 77,326 132,235
b7« o) T O 285 626
Linn. ..ottt e 2,100 7,140 325 975
Livingston............c..coioin.. 600 3,700 2,060 6,380
MaACOI. & v ive i tie e 75,282 212,000 155,520 302,522
Moniteau... ..o, 1,000 3,000 990 1,778
B 13 o ¥ o O 1,175 2,350
% K03 0117 40F £ T3 o R 2,300 4,725
B Yo 0 2,660 7,754
58 B 20 40
Putham. . ..ot e e 15,100 19,775
Ralls.. ..ottt ‘ ........................ 200 800
Randolph....................... | 27,200 82,250 120,078 233,362
2 P l 43,846 132,295 29,480 79,225
St.Charles..........oieniean.. ! 5,400 23,435 5,900 19,100
St. LOUIS. o« v ov et ie e | 444,642 | 1,473,000 1,875 2,759
Salpe...........coeiiniiinann. R R 8,727 19,174
Schuyler............ ..o, | 1,400 4,000 30 45
Sullivan. .....coivvieiiiniin.. R R R R Ry 1,600 3,750
Vernonm. .....oiuiii it P 2,193 4,441
Warren.....ooveeiineneiaaan.. ! 250 800 | ovveiiniiiifiiiiienn,

Totals....oovv v inennia... ! 621,930 | $2,011,420 844,304 $1,464,425
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From 1882 to 1889 incomplete reports of the production of some
counties are given in the county and State Mine Inspectors’ reports.

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

County.

1882.

1883.

1884.

1885.

1886. -

1887.

1889.

Linn. ......oooviunn.

JRay. ...l

150,000 109,376
. 150,000

165,000,
175,000

218,076
88,984

46,480
537,300

151,962
144,514

32,306

8,910

650

249,470
180,880

19,95

16,532 -
22,298
122,664
729,633
9,944
26,074
12,633
2,439
2,070
1,051
1,027
2,290
18,000
210,376
1,100
720
12,803
320,448
2,136
1,381
223,660
222
10,003
496
7,758
75,877
562
184,609
207,829
6,880
832

. 770
275

805
13,313

In 1889 the State Mine Inspectors began to collect

tistics on production. following table shows the

1890 to 1910:

The

complete sta-
output from



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

Countics. E 1890, E 1801 l E' 1802. E 1803 ‘ Pl s [T 1805 ‘ ’f", 1806, | B | 1807 ‘ 21 188, i 21 1800,
3 B B E E 2
Bates....oovvniriieeeinnnn 1 o783l 1| 76,273 o es0,024| o eer.s1a| 4 201,271 8| 252,231 2 3753000 o 410,304 8| 343,878 o 4410
Macon, ... .eoii . RN | o as7isoo| 2| 4s4,020| 1| os5.335| 1| 788.563| 1| 511.566| 1| 530,120 1| 510.649| 1| 490,601 1| 720,000 1| 730'203
Ray. ...l RN 3 387,346 4| 282,247 5| 272,048 4| 310,405 O 196,852 6| 150,998 6 149.083 6 157.652] G| 215.348 © 252,683
Lalayette...... ... 000 | 4 so0imas| 3| 352,008| 8| 347,600, 3| 371.028] 2| 206,931 2| 256,701 3| 307286 3| 284'448) 2| 347357 a| 392,608
Randolph,....1.000000 000 5| 2450808| | 224.758| 4| 207,011 6| 219762) 5| 2000650 5| 218.774| 5| 230.104| 5| 243,012 4| 314842 4| 354.830
6 127,981 ¢ 144,130 o 137.258| 8 125.002 8 s4.473| o oo'0s8| o 78.s51| 8 76,023 10| 68261 o 81373
7| “ouss4| 7| 123,526 7| 134.084| 7| 146,641 7| 119832 7| u11.572| 8 85.032| 7| 1003300 7| 1210952 7| 126,673
8l 65007 9o 63,026 o 108784] 9o a1.301 10| 5767 10| 76.242) 12| 37570 9 's5a| 8| 1040233 11| 67,844
of 33,2090 8| o4,308| 8| 119,036 5| 234.370| 3| 207,500 4| 237,005 4| 303'886| 4| 281.804| 5| 252.134| 5| 208382
10| 23503 10| 28,083 13| 28l670 5.7 5 ‘o74] 13 390633
1] 22813 14] 10.560] 12| 200702 12 40,759
12 o1.302 12| 23,577 14| 21,058 14 290665
13 18,355| 16, 15,5681 15| 16,5561 17 22,356
14| 10| 18| 220001 10| 38,333 15 287000
15| 14,8400 15| 17,110 17| 14,820 8| 104,868
1| 14744 17| 13.124) 16| 10,039 27 '670
1| 130403 11]  28.03¢] 11| 35,588 10| 721081
18 13,187 18] 100530 18] 10,485 23] 4710
19| 5030 19 sasel....l.......... 20 8,000
200 A0 |eeernnrnd ] 35 456
21l 1,504 24| " 2.200) 24| """ 3,666 26 """ 5,630 36 320
Dade. .. ... 00 ol eel o 1400l 2af 3402) 200 6lsst 2711 2.3%7 22| 4,930
Tivingston. ... .00 L0 23 101000 33 200 20| 1,000 00 300
Rallsuuevinniiviieniinninnnnnss 24] 675 29 614 32 280
Saline.......covvvvneeninnnns ... 25 660] 20 7,981 22 4,440

30

15,000}
1,558

2,437,399

2,650,018

3,017,285

3,190,442

2,383,322

2,283,081

2,420,147

2,429,388

2,838,152

3,191,811

*From 23rd and 24th Reports, Bureau of Mines, Mining and Mine Inspection of Missouri, 1909 and 1910,
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RANK AND PRODUCTION OF EACH COUNTY FOR THE LAST TWENTY-ONE YEARS—Continued.

=2 = = = = = = = = =2
1900. 1901. ® 1902. © 1903. | l 1904. 1905. ® 1906. o 1907. ? 1908. 1909, 1910.
E E B z E g E ) E 5
363,577 4 347,047 4 359,061 7 176,877, 8 152,495 9E 178,246 8| 160,014 9 166,512 7 136,531] 10, 117,674 10] 69,600
595,297 1} 1,025,213 1} 1,198,133 1} 1,119,646; 1} 899,963 1 817,093 1 782,948/ 1{ 1,159,233 1 851,130 1] 816,306 1 610,166
248,591 6! 264,900 6} 280, 5 56, 5 225,485 5 226,369 5! 280,156 4 9,180 4 294,230 4 301,383 4 232,971
377,892 2 439,217 2i 539,612 2| 539,612 2 713,677, 3! 705,917 2| 648,015 2 712,981 2 571,908 2 724,110 2 559,426
303,133 3 2,655 3 2, 3 605,716] 4 578,895 4! 544,118 4] 342,4971 11 97,702) 15 31,266 7 205,909 6 207,067
129,902 10; 103,267 10 91,612 10| 87,203 10; 113,987 10; 132,619] 10; 122,718, 8| 166,928; 5| 216,152 5! 279,754 5| 209,526
106,203 9 139,456 9 125,543 9 114,008 12 70,118] 12 84,240 11 102,973 13 58,9 10] 54,505 11 51,770] 11 60,64
141,520, 7 183,983 8 200,433 6 185,257 6} 199,973 8 196,175 6| 267,344 7 191,106} Y 103,765 6 217,001 7 168,459
229,343 8 164,972 7 207,126! 8 175,221 7 173,571 Gl 206,772 9i 155,427 il 221,194 11 52,197 15| 31,472 14 24,032
2,371} 13| 42,361 12 34,036/ 14 25,563; 19 13,647 36I 23 7,990 22 11,040, 18] 10,822 18 9,869] 18] 12,640
43,530 12 ,066/ 13 33,435] 12 39,009 13 42 578] 13 52,434! 14 39,940; 18 25,463 14 31,391 13 33,336] 12 34,546
19,179 16 21,549 15 23,609 15 22,216 14 35,865 14 39,152 17 28,132 16 35,495] 16 26,842 16| 19,726 16 18,651
15,120 15 21,562 14 ,4831 13 28,882] 17 19,754} 15 37,645! 15 39,660] 17 34,748] 12 50,719 14 32,491} 13 34,278
26, 18 19,021} 18] 11,853 18| ,485] 20 11,866] 18] y 22| 11,419 21 11,656] 19| 10,800 19 7,815 21] 7,300
181,577 5| 347,047} 5| 312,403 4| 516,267 3| 658,558] 2| 708,388} 3| ,0377 3 584,3717 3] 568,446] 3 564,328) 3| 250,230
2,670, 28| 1,680] 26! 2,4001 27 ,880] 26 2,371] 24 4, 3% 1,840] 29| 2,990 Qg 1,382 23 2,82 28] R

2,995,022

3,810,767

4,063,572

4,265,328

4,241,912

4,381,956

3,889,659

4,355,494

3,400,644]

3,850,748

2,809,215

XLNAOD

*NOLLD AdOUd
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Fig. 3. Amount and Value of Missouri’s Coal Output since 1889.
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VALUE OF COAL LANDS. 37

THE VALUE OF COAL LANDS.

There is a constant tendency on the part of farmers and other
land owners to underestimate the value of the mineral fuel in the
ground beneath them. The coal under many farms is worth much
more than the surface, yet the writer was much impressed by the fact
that many property holders had paid little or no attention to the
wealth concealed beneath the ground. In pricing the lands of the
public domain the U. 8. Geological Survey estimates that one acre of
ordinary bituminous coal one foot thick contains 1800 tons of coal
and that all beds not less than 14 inches thick and not more than 3000
feet below the surface are workable. In Missouri no coal beds are
as much as 3000 feet deep and many beds of 14 inches or less are
mined. All of the 1800 tons per acre-foot cannot be recovered. Under
the best systems of longwall mining more than 1500 tons per acre can
be obtained. In room and pillar mining, as commonly practiced in
many fields, as little as 1000 tons is recovered. The proportion of
Missouri coal mined on the longwall plan is increasing from year to
year, however, and in time room and pillar mining will become
the exception rather than the rule.

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

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



38 THE COAL DEPOSITS OF DMISSOURI.

amount paid per acre-foot is considerably less than when royaltie:
are paid. The reason for this is explained by G. H. Ashley as follows:

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

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

THE TOTAL ORIGINAL TONNAGE.

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

*The value of coal land, Bull. U. S. Geol. Survey No. 424, 1910, p. 13. This article
contains much useful information conceming the value of coal land in the United States.
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best available evidence, are of value. Estimates are given in more
detail in the county reports and are made on the basis of 1800 tons
per acre-foot, beds or parts of beds less than 14 inches thick not being

included :
TOTAL ORIGINAL TONNAGE.

County. Tons. County. Tons.
Adair........... . ... 2,263,628,000 Jasper................. 100,0€0,000
Andrew................ 1,209, 600,000 Johnson............... 5,460,000,000
Atchison............... 411,840,000 Lafayette.............. 877,440,000
Audrain. .............. 1,320,000,000 Linn........coeinen.n 2,190,080,000
Barton. ............... 464,256,000 Livingston............. 1,532,160,000
Bates........oiin 3,989,760,000 JLY :YeTo) « WA 2,985,888,000
BOONO. .o vv vt 846,706,000 MErCer. . «ovovvvvnnnnnn 4.,329,600,000
Buchanan.............. 4,203,360,000 Monroe. ...........oun. 288,450,000
Caldwell............... 1,260,380,000 Montgomery........... 315,5G0,000
Callaway.......covvvnn 450,928,000 Nodaway.........oo... 914,720,000
Carroll. «vvvvevinen.. 1,000,000, 000 Pettis................. 300,000,000
CaBS. v et 2,460,672,000 || Platte................. 3,384,960,000
Cedar. «vovve it 170,312,000 || Putnam................ 4,296,192, 000
Chariton............... 2,168,000,000 Ralls.......cooouvnnn 44,000,000
ClarkK. .. oovvveniinnnnnn 200,000,000 Randolph.............. 2,020, 664,000
Clay. . oo 1,953,600,000 RAY.. v, 1,098',240,000
Clinton. ............... 1,521,216,000 St.Clair............ ... 602,880,000
Dade.......ooovuvinnns 33,880,000 St. Louis............... 70,846,000
Daviess.......o.ovvnnn 2,752,704,000 Saline............ S 337,120,000
DeKalb................ 1,209,600,000 Schuyler............... 337,920,000 .
Gentry. ....oooviinnn. 1,280,496,000 Scotland............... 20,000,000
Grundy........c0iiin 1,416,960,000 Sullivan............... 2,971,128,000
Harrison............... 3,363,840,000 Vernom. «....ooouvuennn 1,257,408,000
Henry....ovoovivvnnnnan 1,832,720,000 Worth...........oovnn 1,140,480,000
Holt...oovveveviinn 823,200,000 Other counties.......... 500,000,000
Howard................ 1,280,690,000 _—

2,097,792,000 Total for State..... 79,362,016,000

) Of this total about 110,000,000 tons, or less than one-fifth of 1
per cent, have been mined and utilized and perhaps 50,000,000 tons
more rendered unfit for use by mining operations, leaving in the
ground 79,343,514,000 tons. In actual mining practice not more than
60 per cent, or 47 J702,108,400 tons, will be recovered, even under the
most ideal market and labor conditions.



CHAPTER 1V.
DETAILED DESCRIPTION BY COUNTIES.

ADAIR COUNTY.*

AVERAGE ANNUAL PRODUCTION, 1901-1910.......... 493,807 TONS.

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

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

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

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

(40)
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Wabash railroad. Below it is the Cherokee, composed of shale and
sandstone with a few thin limestones. Only the upper 100 feet are
exposed within the county, but the total thickness found in the few drill
records that have penetrated the entire formation ranges from 280 to
more than 335 feet. The thickness of the Cherokee varies, not only
because of changes in its constituent beds, but also because of the uneven
upper surface of the Mississippian limestone upon which it rests. The
Mississippian consists of heavy beds of a flinty limestone that is well
known to drillers, as its top marks the lower limit of coal.

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

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

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

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

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

From 45 to 65 feet below the Bevier bed is the Tebo coal, a bed
very regularly two feet in thickness. It has been found in drillings at
Stahl, Novinger, and Kirksville, and observations in neighboring coun-
ties lead to the belief that it extends much farther south. As it lies t0o
low to crop out and no shafts have been sunk to it, little can be said
about its quality or the ease with which it could be mined. The few
drillings that have penetrated below the Tebo have reported no lower
coal that is workable. If lower beds exist, they lie in basins of more or
less restricted extent,

Fig. 4. The Bevier coal bed in Adair County.
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As to what lies east of the Wabash railroad, little is known. The
country is so covered with loose surface material that no outerops of the
solid rocks are to be seen. It seems probable that the drift is so deep in
most of this region as to have replaced much of the Coal Measures. The
deep well at Kirksville penetrated 170 feet of drift, borings 12 miles
northeast of the city, 175 feet; and one at Green Top, 201 feet. In the
drilling last named, six inches of coal were found at 206 feet and opera-
tions stopped in sandstone and shale at 235 feet.

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

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

TOTAL ORIGINAL TONNAGE OF ADAIR COUNTY.

H 12 &4 32 3

Thickness of beds (in inches). Tons of coal.
.64 N.,,R. 16 W.— .
Bevier 36, Tebo 18, .. ct ittt ittt e ittt s ‘ 62,208,000
.64 N, R. 17 W.—
Lexington 34, Bevier 28, Tebo 24. .. ... .covviiiinivrnns SN 138,816,000
.63 N., R. 16 W.— ,
Bevier 88, Tebo 24..........coivvvannn e et e e 212,976,000
.63 N, R. 17 W.—
Lexington 30, Bevier 30, Tebo 24................. e 278,784.900
.62 N, R. 16 W.— :
Bevier 36, Tebo 24. .. ..ottt it i e 207,360,000
T. 62 N., R.'17 W., and T. 61 N., Rs. 16 and 17 W.— . :
All beds (CONJECHUTAl). ... ..ot i e 466,560,000
Ts. 61-64 N., inclusive, R. 15 W.—
All beds (CONFOCHUTAL) .. v v vt v ittt ittt st sarnees 606,720,000
Ts. 61-64 N., inclusive, R. 14 W.—
All beds (conjectural)........ e e e aa et 290,204,000
L 0 7 2,263,628,000

DETAILED MENTION.

Stahl—Both the Lexington and Bevier beds have been mined by
shipping mines at Stahl, though operations are now confined to the upper
bed. The Consolidated Stahl Coal Company has two drifts near the town,
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No. 2 (N. W. 14 S. W. 14 Sec. 2) is a small mine that is not yet in full
operation. No. 1 (N. E. 14 N. E. 14 Sec. 3), however, has worked out
120 acres and shipped a considerable product over a spur from Stahl.
A haulage motor and two undercutting machines obtain power from an
electric plant at the mine. The room and pillar system was formerly
used, but the longwall system, now employed, is much better adapted

~ to this bed and produces only six per cent of slack. The coal is excellent
for domestic use, and has a vertical jointing that produces a semi-block
coal. The roof, which is supported by a limestone cap-rock, is strong.
In parts of the mine a tough drift clay containing pebbles and boulders
cuts out the regular roof and has caused much trouble; it does not cut
into the coal, however, and with proper care can be supported. In places
small fissures ocecur in the cap-rock and clay seams run at high angles
through the coal. Where the bed is normal the conditions for mining
are excellent. The thickness of the bed, which lies 50 feet above the
depot at Stahl, and the characteristic clay partings are shown in the
accompanying figure:

Feet. Inches.
30 == Clay and shale.

18 to 24 1 Limestone (“cap-rock.”)

2to3 Clay (‘““clod.”)

18 to 24 Shale, black, “slaty.”

24 Coal.
1to3 Clay seam.
o 13 Coal.
% Clay.
T Coal.
16 to 18 Clay.
18-+ “Bottom-rock.”

Fi16. 5. The Lexington coal bed
at Stahl

In 1897 a shaft was sunk at the Stahl depot to the Bevier coal, which
lies about 100 feet below the Lexington bed. The thin parting seen in
the Bevier at Novinger is nine feet thick at Stahl, so that only the upper
- bench of 30 inches was mined, and was soon abandoned. It may be that
this mine would have been more of a success if longwall instead of room
and pillar working had been used,
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SHAFT AND DRILLING NEAR STAHL DEPOT.

Thickness. Depth.
Feet. Inches. Feet. Inches.
1. Surface material........... ... iiniiiiniiiinnan, 1 e 1 ...
2. Limestone, bluish gray...............oooiiiiiaia, 1 6 2 6
3. Shale, black, rotten (“‘slate vein'™).................... 1 3 6
O O 5 PPN 5 8 6
5. Limestone, DlUe gray . ...cuovervr v neinuernenennnnn 1 2 9 8
6. Shale, dark blue, with limestone concretions........... 39 e 48 8
7. COAL (Bevier, upper bench).............. .. ... 2 6 51 2
8. Clay,orsandy shale........ccoutiiinnenininneennnnnn 9 e 60 2
9. COAL (Bevier,lower bench)........................ 1 3 61 5
10, QLAY ettt i e e e 3 64 5
11. Limestone (bottom of shaft)................. .. ...t 4 68 5
12, SBhale. ..ottt e e e 4 5 72 10
13, LAMEStONO. oot ittt it s 1 3 74 1
14. Shale and limestone, alternating. .................... 36 8 110 9
15. COAL (TeD0) . o v ottt i it i 2 e 112 9
b T 0 ) T ... 113 9°
17, LAMOSEOMe. vt vttt vt ie e e e e e 8 121 9
18. COAL and clay, mixed. . ......cc.ovuiniueinineineennn 3 6 125 3
TR ) 7SS 2 127 3
20, LAMeStOMO. ... v v ve it ittt e e 5 7 132 10
21, ShAle. . it s 48 180 10
22. Sandstone.............cocoiuennn e 4 e 184 10
23, Shale, DlaCK. . ot vttt ittt e e 4 e 188 10
24, Sandstone...........coeiiiiniiaianaaan e 19 e 207 10
25. Shale, “slaty,” and a little COAL.................... 29 e 236 10
26, LiMEStOMe. ... v vt ie it iiiaain e 9 ... 245 10
27. Shale, “Slaty’ . . oo vt i e e e 49 . 294 10

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

LEXINGTON BED AT DUDLEY'S MINE (N. E. { N. E. 1 SEC. 32,
T.64 N., R.17 W.).
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Here there are eight inches of ‘‘slaty’’ shale that comes down with
the coal and two feet of clay and shale to the limestone cap-rocks. The
underclay is two feet thick to the sump-rock. Mining conditions are
said to be good. Near Shuteye creek, above Shibleys Point, are the small
drifts of G. W. Young and A. Walker (S. E. 1 Sec. 21, T. 64 N, R.
17 W.). The bed mined is the same as at Dudley’s, except that the
upper bench of coal is 22 inches. The overlying ‘‘slaty’’ shale is five
inches, and the ‘‘clod’’ between it and the cap-rock eight inches. The
mines are 40 feet, more or less, above the bottom lands of the creek.
Mining conditions are fairly good; small ‘‘clay slips’ are numerous
and injure the roof, though not the coal. The Lexington bed outecrops
down Shuteye to beyond Shibleys Point, preserving its characteristics
“with remarkable fidelity.

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

BLUFF ON TURKEY CREEK, TWO MILES SOUTH Oi?‘ STAHL.
Feet. Inches.

Limestone, in ONe Ded . .....u et i ittt it ia e
Shale, Hght. .. vt e e e e
Limestone, with thin partings. . ... ... 1
Shale, HEht gray . .« oo ettt i e e e 1
Shale, black, “‘slaty” at base........ ... i B 1
COAL, 21 inches
Clay, 3 ¢ [ 75« 5.4 Vg oo 3 1 P 3 2
COAL, 14

Ok W0
Lormom

b

Shale and sandstone, aiternating
Sandstone, yellowish DrOwWn . . . ... oo i it e 1

—
comn
. [
00 =

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

DANFORTH RECORD (N.E. 1 8. W. 1 SEC. 30, T. 63 N., R. 16 W.).

Thickness. Depth.
Feet. Inches. Feel. Inches.
I. Surfacematerial............ ... ... i 5 e 5 .
Henrietta formation—
: 2. LAMeStOMe. . .ov ittt ittt e 2 . 7
B, Ay .. e i 6 7 6
4. Limestone............coiniirinintiaaan 2 6 10
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f

DANFORTH RECORD (N. E. t 8. W. } SEC. 30, T. 63 N., R. 16 W.).

Thickness. Depth.
Feet. Inches. Feet. Inches.
Cherokee shale—

5. ‘‘Slaty’ shale, COAL (Lexington), and clay..... 7 e 17 ...
6. LAmMeStOMe. ... ...c.vutiiiiiii i 2 8 19 8
S © ) £ P . 6 20 2
8. LAmeStone. ... ... ...ttt 2 20 4
9. Shale...... ... s 2 20 6
10. Sandstome........ ... .. 3 1 - 23 7
11, Shale. ...t e 21 4 44 11
12, LAMESHOMe. ... vttt - 8 45 7
13. Shale, black, ‘“‘slaty,” with ‘“bat” at base........ 2 . 47 7
14. COAL (Summit)........coovviii i ons - 6 48 1
15 Clayand shale.........oovini i iinannnens 11 2 59 3
16, LAMEeStONC. .o . vttt i e 2 6 61 9
17. Shale, gray, “slaty’ . ... 5 7 67 4
18, LAMeSLOMe. « ottt it i e 4 7 .71 11
19. Shale, gray, “‘slaty’ . ... oo i e . 35 8 107 7
20, “Bat . e e e 4 Ce 111 7
. 21. COAL (Bevier), 1}-inch clay seam 1 ft. from base 3 7 115 2
22, Gl .ot e s 1 116 7

Novinger—The town of Novinger owes its present size and pros-
perity entirely to the large coal mining industry that has developed in
its vicinity within recent years. All except ome of the mines are large
and fairly well equipped with steam hoisting apparatus and other
machinery. Motor haulage is not yet in use.

NOVINGER MINES, 1910.

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

shaft
Kansas Oity Midland No. 2........ 8. W. 328 W.18ec.16..c.vvvvinnenn. 146
Kansas City Midland No. 3........ 8. W.2N. W.%28ec. 2L.....00vnennnn. 95
Rombauer NO. 2......oviuiienann N.E.3N.E.28ec.29......ccvvienvinnn 75
Rombauer No. 3.....coovviinnnnn S.W.3N.B.28eC. 17 .vivuurieieecnns 82
Rombauer NO. 4.....covvnruernens N.W. 2 N.W.18eC20......000000unen 92
Great Northern No. 1............. N.W.iN.E.}8c.20.......000000u0 85
Great Northern No. 21............ 8. E. $°N. W. % Sec. 6 (T. 62, R. 16)..... 137
Great Northern. No. 23............ N.E.}S.E.38ec.32...........000ntn 65
Manufacturers No. 50............. S.E. I N.W.18ec.32......000ccunnnn 74
ArtiC. oo iv e e e S.E.38. E.18eCc.29........00uniiinnn 43

In addition to these two shafts, Great Northern No. 31 (N. W. 1/
S. E. 14 Sec. 4, T.62N,, R. 16 W.) and No. 22 (N. E. 14 8. E. 1 Sec. 6,
T.62N.,, R.16 W. ) are equlpped with top works, but are not producing.
All of these mines and old mines in the same district have exhausted
the coal under more than 1,500 acres. The produect is shipped to points
west, especially to the large cities along the Missouri river.

The bed mined at Novinger is the Bevier and is a fairly good steam
coal. It is harder than the Lexington and is not so well adapted to
domestic use. The thickness of the bed varies from 30 to 50 inches, but
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in general is very uniform, Measurements made in the mines both

north and south of Novinger are remarkably similar and average as
follows :

The upper bench of coal contains some ‘‘bright sulphur’’ in hori-
zontal streaks and lenses near the top and a streak of ““bone’’ at the
hottom; the middle bench is bright and clean; the lower is in many
places very dirty, containing pockets of ‘“brown sulphur,’’ a mixture
of coal, elay and iron pyrites. The clay bands are hard and stick to the
coal, being detrimental to economical mining. The upper band is absent
in places. The lower clay band is commonly 14 to 114 inches thick, but
in the northwest workings of Rombauer No. 3 is 3 to 15 inches, resembling
that found in some of the Danforth mines. Some rolls in the roof cut
out part of the upper coal and vertical clay veins traverse all or part
of the entire bed here and there. The coal appears to be somewhat more
free from foreign material south than north of Novinger.

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

G—4
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On the east side of the Chariton, northeast of Novinger, numerous
small abandoned openings occur in the Bevier bed, which lies 10 feet
above the bottom lands. In places there are three feet of black shale
over 24 inches of coal and under the massive sandstone that lies at vary-
ing distances above the coal near Novinger. At the J. A. Hamilton local
drift (N. W. 14 N. E. 1/, Sec. 22, T. 63 N., R. 16 W.), operated by L. M.
Dixon, the sandstone lies on the coal and, because of its rolling under
surface, cuts out much of the bed and causes it to vary from 10 to 36
inches in thickness. The two clay partings are in the positions occupied
by them in the shipping mines, the upper one-fourth inch thick, and
the lower six inches. It is reported that in mines once operated at Frye,
half way between Novinger and Kirksville, the coal bed was 32 inches
thick, and only 18 inches not far distant. Evidently the thickness of the
coal is very unreliable in this district.

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

OUTCROP ONE MILE SOUTH OF NOVINGER (N. E. } S. W. } Sec. 32,

T. 63 N, R.16 W.).
Feet. Inches.
Henrietta formation—
Limestone, light gray, massive (top of Henrietta?).............. 1 6
Shale, with fragmentary limestone six feet from top............. 18 .
Limestone, brown, conglomeratic..............c.c..iuiinin... N 8
Shale, HZht 8oy . s oottt it e ettt et e
Limestone, buff, four-mch shale band in center..................
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Cherokee shale—
8. Shale, light above, dark below.. ... ... ... ... .. iiiiirunnnn.
COAL, 11 inches
Clay, l1inch p(Lexington). .. .......iiiiiiniiiinnnnnannn
COAL, 3 inches
10. Clayandshale..........cco. ittt
11. Limestone, buff, upper surfacerough. ................c.vu.on..
12. Sandy shale and sandstone. . ........ ...ttt nrnnnnns
To Bevier coal bed in neighboring shafts.......................
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It is reported that there is in the Bevier district a very persistent
coal bed of 24 to 30 inches (Tebo) about 55 feet below the Bevier horizon.
No attempt has been made to develop it.

Connelsville—The Manufacturers Coal and Coke Company formerly
operated several shipping mines within a radius of a mile from Connels-
ville, though at present only No. 1 is open. This is less than one mile
south of town (S. E. 74 N. E. 14 Sec. 16) and is a slope to the Bevier
bed, which lies at about the level of the river bottoms. The average
thickness of the three benches and of the clay partings is the same as
that given for the average in the Novinger district. Except at the top,
the coal is fairly clean. The roof is a dark gray shale.- Room and pillar
is the method of working and cable haulage is used on the slope. J. P.
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Pairis operates a local slope and horse-whim shaft between No. 1 and
Connelsville (N. E. 74 N. E. 1/, See. 16). The upper bench of coal is 27
inches, the middle 5, and the lower 11; the upper and lower clay part-
ings are one-fourth and one inch, respectively. The following record
of the abandoned mine one mile west of Connelsville was furnished by
James Stroup :

SHAFT RECORD OF MANUFACTURERS NO.7 (8. W. : N. W. } SEC. 5,
T.63 N, R.16 W.).

Thickness. Depth.
Feet. Inches. Feet. Inches.
1. Drift clay, yollow. . oot 15 ... 15 ...
2. LAMESLONC. .« vttt e e 6 15 6
3. Shale, blue, *“‘slaty’ (horizon of Summit coal) 5 20 6
4. QY. . 4 ... 24 6
B, LAMOSLONOC. .. .0ttt . 2 6 27
6. Clay (shale?). ... i it e 30 57
7o TAMOSHONE. ..ot e . 1 2 58 2
8. Bhalo. ... e e 22 80 2
COAL, 30 inches)
9. <{Clay, 1 inch T(Bcvicr) ........................ 3 7 83 9
COAL, 12 inchos '
TR Y 4 87 9
11, LAMESUONG. ..ottt e e s 2

On the east side of the Chariton small local mines have been operated
for many years. One mile east of Connelsville (N. W. 14 N. W. 1/
See. 10) is the short slope of J. II. Miley, operated by James Ray, where
the Bevier lics a few feet below the bottoms. The upper bench of coal
is 25 inches, the middle 814, and the lower 10; the upper clay parting
is one-fourth and the lower one-half inch. The bottom coal contains con-
siderable ‘‘brown sulphur’’ and the top of the upper shows ‘‘light sul-
phur.”” In working room and pillar the upper eight inches of coal is
not thrown by the shots.

Near the mouth of Hazel creek the Bevier lies at about the level of
the river bottoms, and is mined in short slopes by Neff and Lee on land
of N. Motter (N. W. 14 N. W. 1/, See. 2, T. 63 N, R. 16 W.) and by F.
Lomberger on land of R. Besanko (N. W. 14 N. E. 14 Seec. 2). The coal
is the same as at Manufacturers No. 1, except that the lower bench is
15 inches thick. The roof is shale, at least 10 feet thick, and not very
strong. The floor is 30 to 48 inches of hard clay resting on limestone,
below which is at least 15 feet of shaly sandstone. The ‘‘slate vein,’’ or
Summit coal, is 55 feet above the Bevier and only one in¢h thick. With
its black ‘“slaty’’ shale and thin limestone capping it is a useful marker
for the thicker bed. The Hazel creek district will at some future time
be an important producer.

On the north edge of the county the Bevier is thmner than farther
- gouth. In Putam county, near the Adair line, drifts have been opened
in 26 inches of coal that lies a few feet above the railroad and is prob-
ably one bench of the Bevier.
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Kirksville—The Bevier bed is found west of Kirksville at a level
' g 3 g ] nearly 40 feet lower than at the Novin-

1 =8tahl ger depot. Two mines are now supply-
ing the city and surrounding country
with coal from this bed. One mile west
of the city limits (near center section
7) is the I. M. Ivie shaft, 138 feet deep.
The bed worked is much like that at
Novinger, but the roof is a strong sand-
stone with an even and regular surface.
The bed is fairly clean and ‘‘clays’’
are rare. The plan of working is room
and pillar, the coal being undercut be-
fore being shot.
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BEVIER BED AT IVIE MINE.
Inches.
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Clay, taken up inroads. .........7..... 4
Limestone...................0... e

One mile east, near the city limits (N.
W. 14 N. E. 14 Sec. 8), are the well-
built top works of the Star Coal Com-
pany. One of the few electric hoists in
this part of the United States is used
to raise coal 236 feet from the Bevier
bed. The roof consists of 38 feet of
blue, even-grained sandstone with an
uneven lower surface that cuts down
into the upper coal and causes the
thickness of the entire bed to vary from
12 to 33 inches, its average thickness
being two feet. The mine is new, how-
ever, and work is being carried west-
ward to a point where drilling has
shown the existence of coal similar to
that at the Ivie mine. In the main
entries most of the underclay, which is
46 inches thick, is taken up. _

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

EXPOSURES IN BIG CREEK (SEC. 7, T.62 N, R. 15 W.)

Henrietta formation— Feet. Inches.
1. Limestone, gray, irregularly bedded. ...............c.coovuu.... 4 6
2. Shale, Bray, CalCArOOUS. .« v vt v s vt vttt e et et e e e e 8
3. Limestone, inonebed.........c.cuiiiiiiiiiiiiii i e 8
4. Shale, gray, with calcareous nodules. ...........ovuuvrerennnn.. 2 ...
5. Limestone, drab, irregularly bedded.................cvvuurnn.. 1 4

Cherokee shale—
6. Shale, green, dark streak in center (horizon of Lexington coal)... .... 5
7. Limestone, rough on top, shale partings.............covuvneuenn. 1 6

PART OF PLEASANTON SHALE, IN ROAD (S. W. $ SEC. 7, T. 62 N., R. 15 W.).

Feet
1. Bhale,red.... ..ottt S 10
2. Shale, sandy, and SaNASTOMO . . oo vttt e e e e e 20
3. Shale, green (base Of Pleasanton). .... .. ine it i ineerans 10
4. Limestone, gray, Irrogularly Dedded. « v .vvu vt et et et e 8

The connection between the Ienrietta beds, the Bevier coal, and the
coal (Tebo) occurring persistently 50 to 65 feet below the Bevier is
shown in the following drill record:

DRILLING ONE MILE NORTH OF IVIE MINE (N. W. 1 8. E. } SEC. 6,
T, 62 N., R. 15 W.).

Thickness. Depth.
Feet. Inches. Feel. Inches.
0 ¥ o) 103 .... 103 ....
Henrietta formation—
LAMOSEOMO . ¢ ¢ o v v v et s 3 106
Shale, CAICATEOUS. . « v v v v vt ottt cmr s enee e 4 110
TADOSEONO . « v v vt ve et e 8 118
Cherokee shale—
Bhale, dark. ..o vttt e e 1 e 119 ...
COAL (LOexXIngton) . ...cvvve v inveeunrinnnein. ce 4 119 4
L0 52 1 6 120 10
Shale, CAlCATEOUS. « . v o v ettt in it ie e 1 2 122 ...
Limestone.................. P 3 .. 125
Shale, BANAY . « v v v v v et it e e 25 150
Shale, Hght. . - ..o v i i 8 158
Shale, black, ‘‘slaty’’ (horizon ot‘ Summit coal)....... 4 162
. Shale, dark at top, light at bottom................... 9 171
TAMEStOMO . « v v v v vt ettt s 3 174
Shale, ight. . ....cooviir i i 4 178
SandStONe. . oot e e 21 199
Shale, SANAY . + o et et v it 10 ca 209 ....
SaNAStONG. « ot e 1 9 210 9
. COAL, 36 inches
Shale, 1 inch }(Bevier).......................J. 3 9 214 6
COAL, 8 inches
L) T P 4 ... 218 6
Shale, SANAY . v cve v et e e 39 6 258 ....
Shale, HEht. o v veece e i vt i 15 2 273 2
COAL (Teb0)....cvovnvvnnnn e e et 2 1 275 3
L0 O T I 1 9 277 .
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As shown in the deep well at Kirksville,* only shale and sandstone
were found below the Tebo coal, and the top of the Mississippian, the
lower limit of coal, was reached at 450 feet, or about 180 feet below the
Bevier. In this record the Bevier appears as 18 inches thick, and the
Tebo 24 inches. In 12 drill records made within three miles of the west
side of Kirksville (See. 31, T. 63 N., R. 15 W.; Secs. 5, 6 and 8, T. 62 N,
R.15 W.; Sec. 2, T. 62 N., R. 16 W.), the Bevier is 21 to 44 inches thick,
and averages 32 inches. In half of these the roof is a sandstone and in
half shale. Five of the borings were carried down to the Tebo coal and
found that it is 20 to 29 inches thick and averages 24, and that its roof
is thick sandy shale. This lower bed appears to be very regular and
could be easily adapted to longwall working. Most of the records show
that the lower beds of the Henrietta formation are the highest rocks
beneath the drift, though on the west the latter is deeper and cuts down
as- far as the Summit horizon. At the Star hoisting shaft the drift is
140 feet deep; at the Kirksville deep well, 170 feet; and 114 miles north-
west of the Q., O. & K. C. depot, 190 feet. From such scant information
as'is available it appears probable that the drift is still deeper in the
region east of the Wabash railroad, and has for the greater part re-
placed the Bevier and possibly the Tebo coals.

Youngstown—From Novinger to Youngstown the rocks dip to the
south slightly more than the fall of the river. One mile east of Youngs-
town excellent exposures show 87 feet of Pleasanton sandstone and
shale, 32 feet of the thin limestone and shale beds of the Henrietta forma-
tion, and 45 of the Cherokee. The slaty shale of the Summit coal horizon
lies only a few feet above river level, indicating that the Bevier coal
lies about 50 feet below the stream. The Bevier coal is mined on Big
creek, two miles east of Youngstown (8. E.1/ Sec.14,T.62N,,R.16 W.),
by W. A. Harle. The product is sold locally to the wagon trade and is
hauled to Kirksville. The top of the shaft is at the level of the base of
the Henrietta formation, and reaches the coal at 86 feet. Over the coal
is one foot of slaty shale overlaid by nearly 40 feet of sandstone that
has an uneven lower surface and in places cuts the coal down to as little
as 10 inches. Where the full thickness is present, the bed is much the
same as in the Novinger district. The upper bench is 31 inches or less,
the middle 4, and the lower 10. The lower hench is somewhat dirty.
The upper clay parting is one-fourth and the lower three-fourths of an
inch. The underclay rests on limestone and is six to seven feet thick.

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

*Shepard, E. M.: Water Supply Paper No. 195, U. S. Geol. Survey, 1907, p. 35.
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EXPOSURES SOUTHEAST OF YOUNGSTOWN (N. E. i N. E. } SEC. 27,
T.62 N., R. 16 W.)

Feet.
1. Limestone (base of MiISSOUIT BLOUD) . v v vttt i ettt i e e
2. Concealed (top of Pleasanton) aboUb. . . v oo vr vt it nr it inieienentenenaenn 25
3. Bhale, DlaCK. o .t e 3
4. COAL, reported thiCKnesS. ..\ttt e it e ettt ettt et e 2%
5. Qoncealed. .. o e e 10
6. SAIASTOMC o v v ittt ettt e e e e e e e e Lo 42
7. Shale, Dlack. .. e e e 1
8. Shale, rod al DASC. .. ..ot e e e e 35
9. Limostone (top Of ILenriotta) . . oo ve ettt e e ir et et ciiniaenenaneenns 33

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

Millard—Little is known about the rocks concealed beneath the
heavy drift cover in the southeastern quarter of Adair county. The
following core-drill record, kindly furnished by H. L. Miller, gives a
clue to the nature of part of the Coal Measures in that region. The cor
relation of the coals and other beds shown cannot be undertaken at this
time.

DRILLING SOUTHWEST OF MILLARD (N. E. } 8. W. } SEC. 20,
T. 61 N, R. 15 W.)

Thickness. Depth.

Feet. Inches, Feet. Inches.
DI CLAY « v v e v et e s s 24 ... 24
Shale, HEht, S8Oft. .« vttt 43 ..., 67
Shale, Sandy ab tOD. . « e oot i e 15 ... 82
BANASEONMO . « et v vt et ... 93
Shale, SANAY .« o v et e e s 9 .... 102
“Conglomerate TOCK™ . . . oo vt e 2 ... 104
SHALE, SAMAY o v vt e et 23 6 127 6
COALL et it PP 3 ... 130 6
[ 1 I 1 ... 131 6
Shale, SANAY . ¢ v e ev et s 20 6 152 ....
Shale, AArK. o o vt e i e 2 ... 154 ...
Shale, sandy. ....o.eevenn R P 38 6 192 6
[o0 ¥ 7 1 8 194 2
L L P P S 1 10 196 .
Shale, Light, SANAY. < ..ottt i i 12 . 208
Shale, VArioUs COLOTS. o v v e v vr e v nean i eriaaenes 2 210
Shale, CAUCATEOUS . « « + t e v e vreereennenseoenannoesneeses 9 . 219
Sandstone, SOft. . v oo v vt i 3 222
Shale, blue, CAlCATEOUS. ... v vt raeev et anaaaaens 6 228 ...
Limestone, soft............. [ e 2 230 ....
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ANDREW COUNTY.*

The surface formations of Andrew county are the Shawnee and the
upper part of the Douglas. The latter bears thin seams of coal in places,
but none over one foot in thickness. No workable coal is known to out-
crop within the county. In small areas in Missouri and larger ones in
- Kansas, the Douglas carries some coal beds that are more than fourteen
inches thick, but they are of small areal extent and the coal is commonly
of inferior quality. Drillings to a depth of 175 feet near Wyeth and
to 870 feet at Savannah failed to find coal.

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

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

ATCHISON COUNTY.*

Two thin seams of coal outecrop in this county, both of which have
been worked in a small way. The surface formations are the Wabaunsee
and Shawnee and the depth to the principal coal horizons of the Des
Moines group is greater than in any other county. No drillings have
penetrated formations lower than the Lawrence shale and the occur-
rence of coal below that is purely hypothetical. If the deep drilling at
Nebraska City, Nebraska, is correctly interpreted, the center of the

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

*The geology of Atchison county is described by G. C. Broadhead: Report on iron
ores and coal flelds, 1872: Mo. Geol. Survey, pt. 2, 1873, pp. 376-387. The coal is men-
tioned by Arthur Winslow, Prelim. report on coal, Mo. Geol. Survey, 1891, pp. 101-102.
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Pennsylvanian basin of deposition lay southeast of Atchison county.
At Nebraska City the Pennsylvanian appears to be only 1,050 feet thick,
or but slightly greater than the estimated thickness of the Missouri group
in this region. The Cherokee shale, which is the chief coal- bearing forma-
tion and lies at the base of the Coal Measures, is probably absent, there-
fore, at least in the northwestern part of the county.

The two surface coals are the Nyman and the Elmo, the latter about
120 feet below the former. Neither bed exceeds one foot in thickness,
so far as observed, and neither would be of importance in regions nearer
producing coal fields. The Nyman coal is exposed at intervals along the
Missouri bluff from near the State line to Big Tarkio and up that stream
nearly to Fairfax, where it has been replaced by drift. It has been
prospected about four miles south of Rockport, on the farm of Johs
Whitham (N. E. 1 Sec. 22, T. 64 N., R. 41 W.), where the following
were measured :

Feetl. Inches.

1. Limestone, including 9-inch parting in middle. ....................... 3 11
2. 8halo. ... e 6
3. COAL [0 25T+ A 8
N T 2

In connection with the question of a possible local thickening of this
coal, there should be mentioned the Honey Creek coal mine,t southeast
of Peru, Nebraska (N. W. 14 N. W. 1/ Sec. 36, T. 6 N, R. 15 E. A
seam about 33 inches thick has been opened by a drift at this place and
over 1,000 tons of coal mined. The coal occurs at a level, which sug-
gests its correlation with the Nyman bed, though it is said to be overlain
by shale, and the Nyman seam, wherever seen, has but a few inches of
shale between the coal and limestone cap-rock.

The Elmo coal outerops only in the eastern part of the county and
has been found only on Manly branch, where it is very thin. About
120 feet below it is the Nodaway seam, a coal that does mot outerop
in the county, but has been found by drilling at a number of places
in and near Atchison county. It is being mined at Coin, Towa, where
its average thickness is about 16 inches. North of Corning, near the
south line of the county, the Nodaway is reported 150 feet deep and
16 inches thick. At Nebraska City, Neb., a seam of coal correlated
with the Nodaway is reported 15 inches thick at a depth of 199 feet.f
The Nodaway coal may be the seam at 357 feet in the followmg drill
record :

+Described in deta.il by R. V. Pepperberg, Pub. Neb. Geol. Survey, vol. 3, pt. 10, 1910,
pp. 275-307.
iMeek, F. B., Final Report on Nebraska, etc., U. 8. Geol. Survey, 1872, pp. 105-106.



58 THE COAL DEPOSITS OF MISSOURI.

RECORD OF DRILLING AT ROCKPORT.

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

SOl and Clay .. .. v vi it e 98 ... 98 ...
Sand and gravel. ... ...t e s 42 ... 140
Gravel and sand, with abundance of water................ 3 ... 143

() 5 ¢ 3T 25 168
LAMeStOmME . « o vttt ittt e e s 3 171

Shale, Bray. ..o iin e s 2 173
Limestone, sandstone and 5 inchesof coal................ 3 176

Shale, dark colored. . . . ... cvivn i e i 110 286
LAMeStONE, LAY « « v oo v et et ee et et e e i 4 ... 290

[ 30T 1= S 58 ... 348
Limestone, dark colored. .. ......oooit it 9 357
OOAL FaUlt . ittt e 1 358

Shale. 20 378 .....
LAmMeSEOIE . & ot v ettt et et et s 21 399

Shaie, black, “slaty’ . ... . e e 402

130T ) (- 88 .... 490
Limestone (Oread), light gray......... ... . 60 .... 550

Shale, black, “Slaty ...t ittt 4 ... 554

Shale, light colored. . . ... ..ottt 19 ... 573

Shale, TeA. .« vt ettt it e e e e e 11 ... 584

Shale, dark colored. . . .. ...cvv ittt 40 ... 624
Limestone, show of water................ ... i 6 .... 630 ....
COAL (reported excellent quality)................... ... 2 3 632 3
12T LAY 46 5 678 8

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

DRILLING AT BROWNYVILLE, NEB.

Thickness. Depth.

Feet. «Inches. Feet. Inches.
1. Shales, ime and sandstone. ............. o ovvvn.n. 93 ... 93 ...
2. COAL. L e 8 93 8
3. Shales and limestone. . ........... .. ... ... i 148 4 242 ....
4. COAL . .ttt i e e 1 2 243 2
5. Shales, lime and sandstone. ............ ... .. ... ... 132 10 376 ....
6. COAL. . it e e e e 10 376 10
7. Limestoneandshale............... ..o, 444 2 821 ...
8. COAL. ... e e 2 6 823 6
9. Shales, lime and sandstone. ........................ 177 6 1,001

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

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

TOTAL ORIGINAL TONNAGE OF ATCHISON COUNTY.

Bed. Average thickness. Area. Tonnage.
NodaWay..ovuoeieeneennnnn. 151mches. . ....... 250sq. mi........ 360,C00, 000 tons.
Atchison seam. ............ 15 inches. . ....... 36say.mi........ 51,840,000 tons.

TOtAL. .o 411,840,000 tons.

**Hicks, L. E., Proc. Am. Assoc. Adv. Sci., vol. 35, 1886, pp. 217-218.
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AUDRAIN COUNTY.*

AVERAGE ANNUAL PRODUCTION, 1961-1910.......... 38,736 TONS.

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

Aside from a few scattered country mines operated for local
trade, mining is confined to the eastern part of the county, and shipping
mines to Vandalia, Farber and Martinsburg. Nearly all of the territory
east of Mexico and extending into Ralls and Montgomery counties is
underlain by a remarkably persistent and uniform bed of coal about
30 inches thick and characterized by a very thin pyrite band in its
lower part. The value of this bed is greatly impaired by small “‘slips™
and by rolls in the floor and roof, though in places it is of excellent
quality and can be easily worked on the longwall plan of mining;
the only system in vogue in any of the mines of the county. The coal
seam is correlated with the Mulky on the basis of observations made
in tracing beds in Monroe county on the north and Callaway on the
south,t though it is possible that this conclusion is erroneous. Twenty
feet higher is another coal bed that is very irregular and is eroded
away in the northern part of the field.

Near Mexico and on Davis fork and its tributaries are thin coal
beds that are not utilized and do not justify development on any but
a very small scale. Their exact stratigraphic position was not definitely

*The topography of the county is sho;vn on the Moberly and Mexico atlas sheets of
the Topographic Atlas of the United States, published by the U. 8. Geol. Survey. Earlier
coal mines were briefly described by Arthur Winslow, A preliminary report on coal: Mo.
Geol. Survey, 1891, pp. 80-82, and clays and shales by H. A. Wheeler, Clay deposits: Idem,
vol. XI, pp. 270, 295, 307, 366, et al.

+Correlations of beds in this region will be more fully discussed in a report on the Penn-
sylvanian of Missouri, now being prepared.
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determined, though it is known that they
lie not far from the base of the Pennsyl-
vanian. East and north of Centralia is a
thirty-inch coal bed of excellent quality
and easily mined. This district deserves
more attention from mining men than it
has received, both for this bed and for
others that may underlie it. The surface
coal is probably the Summit, though it
also resembles the Mulky and to a
slight extent the Tebo. The finding near
Thompson of a coal bed apparently corre-
sponding stratigraphically to the Bevier
is mentioned in the following pages. The
drilling which revealed this thick bed was
made for water, not for coal; but the re-
port of the strata penetrated corresponds
so closely to the stratigraphie section
southwest of Centralia that it deserves
attention.

So far as depth from the surface is con-
cerned, the base of the Coal Measures is
in about the same position at Mexico (110
feet), Farber (120 feet) and Vandalia (95
feet). At Martinsburg it is 165 feet, on
the C. F. Clark farm, two miles north of
Thompson, 100 feet, and on the J. W.
Smith farm, 314 miles southeast of Mex-
ico, 140 feet, from the surface. In all
parts of the county the lowest Pennsyl-
vanian bed is a light-colored fire clay
from 10 to 40 feet thick.

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

DETAILED MENTION.

Vandalia.—Both coal and fire clay have
been mined at Vandalia for many years,
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and three shafts are now developing the Mulky bed. These are
(1) Standard Coal Co., hoisting 73 feet by horse-gin in the north-
west corner of town, (2) Mississippi Glass Co. with a 70-foot shaft
and steam power plant on the west edge of town, and (3) Audrain
Coal Co. with steam hoisting equipment and shaft 82 feet deep
two miles southwest of town (S. W. 14 S. BE. 14 Sec. 12, T. 52 N,,
R. 6 W.). The Mississippi Glass Co. and the Audrain Coal Co. ship
over the Chicago and Alton railroad, on which they are located, although
the company first named consumes most of its product at its own
brick plant. At the shaft of this company fire clay lying below the
coal is mined by the room and pillar method, the coal being removed
by the longwall method as at all other mines in the county.

The Mulky coal is bright and of medium hardness. It contains
abundant gypsum and caleite films and plates in vertical joints and
pyrite in thin streaks. The bed is, in part, excellent, but many of
the working faces are much affected by small faults (‘‘slips’’) and by
rolls of clay in the bottom and of rock and shale in the top. Where
‘“glips’’ oceur, the amount of clay and ‘‘sulphur’’ in the coal is large,
and the roof is not everywhere firm. - Elsewhere the roof is good except
for the ‘‘niggerheads’’ that lie in the laminated shale; they are a
source of danger to the men, and also, in places, project downward
so as to. ecut out part of the upper bench of coal. From 5 inches to
214 feet of ‘‘draw slate’” comes down with the coal and about 2 inches
sticks to the coal.

Vandn]m

nch Shaft Hafner Shaft Carr Shaft Edwards Shaft
Far'ber w.vr-e Cr, .Zittleb Cr Martinsburg Zoutre Cr  Skull Lick Cr
anectone anesmno
Shale Shale

R 0/t 1/; Pyrite "

Coal 10"

Fig. 9. Audrain County coal beds.

~ STRATIGRAPHIC SECTION AT VANDALIA.

Feel.

1. Soil and drift clay, thickness variable, average about............. ... .. c.oven 50

2. Limestone, gray; irregularly bedded above, more massive below; average about. 5
3. Shale, drab and clayey above, black and ‘‘slaty’” below; “slaty’’ portion in part
lithifled and bearing oval ‘‘niggerhead’” clay-iron-stone concretions of all

sizes up to 100 lbs. or more in weight........ ... ... .. i 10

COAL, 20 inches, :
4 Olay, with much pyrite, 3 Inchyp. .. ..o 23}
COAL, 10 inches,
5. Clay, light green; stigmaria roots in upper part; thickness variable, a.verage 7
6. Olay, white; somewhat silicious; contains scéattered concretionary bomders ot
ferruginous limestone; mined for fireciay; thickness variable, average about. 20
7

Mississippian limeéstone........ O
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Farber—On the railroad at the west edge of Farber the Lawder
and Peterson Coal Co. operates an old shaft 100 feet deep. The coal
and associated strata are almost identical with those at Vandalia. In
parts of the mine ome-half or more of the face is greatly injured by
“‘slips”” and “‘rolls.”” Electric mining machines were formerly used
but have been abandoned. The product is sold locally and to the
railroad.

Laddonia—At Laddonia shafts 45 feet and less in depth were
sunk in 1893 and subsequent years to a 26-inch coal bed, but were
abandoned because of poor roof and much water. South of Laddonia
and Farber, in the valley of Cuivre creek, several small shafts are
worked with gin hoists for the country trade. Three mines were in
operation in 1910: (1) James Lynch (N. E. 14 N. W. 1/ Seec. 17,
T. 51 N., R. 6 W.), shaft 45 feet; (2) J. A. Smith (N. W. 14 N. E. 14
Sec. 17, T. 51 N, R. 6 W.), shaft 35 feet; and (3) H. Hammett
(8. W. 14 S. E. 1/ Sec. 22, T. 51 N., R. 6 W.), shaft 32 feet. Other
shafts were located at other points on Cuivre creek and also on Hickory
creek. The coal bed has the same characteristics as at Vandalia, and
the associated strata are also the ‘same, as shown in the Lynch shaft.

Feet
B 17 T3 1= P 4
2. Shale, gray, soft above, harder DeloOW. . .. ... ittt e 7
3. Shale, black, “‘slaty,”” with “niggerheads™ . ........ ittt inennnnns 4
COAL, 18 inches,
4. Clay, containing pyrite, 2 inchy.............. e e 23
COAL, 10 inches,
5. Fire clay, with boulders of concretionary limestone........................... 10

Rush Hill—Reports of drilling done at Rush Hill are rather
vague, but it is stated that 30 incheés of coal was found 114 miles west
of town, and none half a mile east of the depot. These reports need
verification. About 214 miles northwest of the town a few shallow
country shafts were once worked, but are now abandoned. Seven
miles northwest of Rush Hill (N. W. 14 S. W. 14 Sec. 14, T. 52 N,,
R. 8 W.) is the well-known Hafner mine, a shaft 35 feet deep to the
Mulky coal bed in the valley of Littleby creek. Horse power is used
for hoisting and the product is sold locally. ‘Slips’’ are plentiful,
but less so than at Farber and Vandalia.

HAFNER SHAFT, NORTHWEST OF RUSH HILL.

Feet. Inches.

1. 2

2. 7

3. Shale, drab, clayey.......... e e e e e e e e 2 6

4. Shale, black, in part lithified and with calcareous concretions.......... 6
COAL, 25 inches,
Clay, PYritiferous, 1 i0CH . ..ottt et e 2 7
COAL, 5 inches,

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

Martinsburg.—The Martinsburg Coal Co. operates a shipping mine
beside the Wabash railroad on the west side of the town; the shaft
being 136 feet deep to the Mulky coal. This seam has here all the
characteristics it possesses at Vandalia, although the upper bench is
about two inches thicker. The ‘‘draw slate’’ is about ome foot thick,
‘‘slips’’ with a throw of 18 inches or less are plentiful, and some of
the ‘‘niggerheads’’ are two feet in length. The working face is about
650 feet south and west of the shaft.

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

The Summit coal is worked by the W. C. Carr country mine 315
miles southwest of Martinshurg (8. E. 14 S. W. 1/ Sec. 28, T. 50 N,,
R. 7 W.) from a gin shaft 52 feet deep. The roof is black laminated
shale filled with oval limestone ‘‘niggerheads’’ that project downward
into the coal in such a manner as to make its thickness vary from 214
to 4 feet. The coal is of good quality and contains only a moderate
amount of sulphur chiefly in vertical streaks.of pyrite.

The Summit bed has been opened by small drifts at ome or two
points near the head of a small branch one mile north of Carr’s, but
under much of the district the seam is too thin to be utilized. The
Mulky coal also is thin in this area, as shown in the following section
compounded from shaft and outerop observations in the neighborhood:

) L Feel.
1. Limestone, irregularly bedded..........oviuriiiin it iiiaaiinan 7
2. Shale, with lenticles of IMESEONG. . ... ..ottt it i s 6
3. Limestone, yellowish brown, dark blue when fresh, compact and massive. .. .. 2
4. Shale, black, very hard and calcareous below, softer above.................. 4
5. COAL (Summit) average thickness where worked. ......................... 3
6. Ciay, with limestone boulders in lower part, thickness very variable.......... 3
7. Limestone, light gray and nodular on top, dark blue and massive below....... 2%
8. Shale, dark drab. ... ..ottt e i e e, 10
9. Shale, bluish black. .. ... i i e i s 2
10, COAL (MULIKY) ottt v ettt ettt it te et et ettt e e o aane s PN 1
B 0 LT 2
12. Shale, JellOW. . ..ottt it e s .2
13, Limestone, MOQUIAT .. . oo vttt ettt ettt et ee e s aa et e e ;14
14. Interval, probably very small and all shale cene
15. Shale, light drab, hard................. P 4
16. Shale, dark blue.................. e [ 2
17. OClay, drab above, white below . 20
Mississippian limestone................ ceen

.
. ®

Dips are irregular and outecrops mnot very good, so that ‘tl‘i:e con-
nections between component parts of the above section may not be
perfect. Numbers 1 to 7 were measured in the Carr shaft and in a
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cut bank up a mneighboring branch, 8 to 13 in outcrops in the creek
close to the Carr mine, and 14 to 18 one- “half mile south of the mine.
Other outerops seem to confirm the compounded section.
Mezico—Feeble attempts have been made from time to time to
mine coal at and near Mexico, though none of them were continued
for a long period. The most promising bed discovered was a four-foot
coal with soft shale roof, found at the bottom of a 42-foot shaft ome
mile east of Mexico. Little could be learned of the extent and mnature
of the bed. For a time a coal 4 to 16 inches thick was mined in con-
nection with the fire clay deposits that are so extensively developed
at Mexico* and occupy the same stratigraphic position as at Vandalia.
Small drifts have been intermittently worked on Davis (Henry’s) fork
both west and north of the city, but in many places the bed exposed
is too variable in thickness and quality to make mining profitable. As
previously stated, the stratigraphic position of this seam is doubtful.
‘Where the railroads cross Davis fork, 114 miles west of Mexico, the

following section appears:
Feet. Inches.

1. Limestone, bluish gray, irregularly bedded, nodular on top............. 4 ..
DR = - WA R R 3 6
3. Limestone, blue, weathers drab, one-half inch clay parting in upper por-

T < Y 1 v
4. Shale, dark Arab. ... .. i i e et e 1 3
5. Shale, black, “SIaty .« oot e it e e 1 5
6. COAL. ...t iiiinianann PP 2 2
7. Shale, poorly exposed, 8DOU. c ottt in i e 6 .
8. Limestone, light gray, nodular, exposed. . ........c.oouinininane s . §
[ TR @03 < Vel=: ¥ L= O I R 26
10. Limestone, dark blue, weathers bluish gray, nodular, in creek bed...... 2

Coal is reported to have been found below creek level when the
bridge piers were sunk. The upper portion of the above section is
exposed at many points up Davis fork, down stream to its junection
with Beaver Dam creek and in Beaver Dam east and southeast of
Mexico. The Mississippian outcrops in South fork from mnear Mexico
to the Monroe county line.

Molino—South of DMolino, near South fork (8. W 14 Sec. 25,
T. 52 N., R. 9 W.), a small country drift is operated and the following
section is exposed at the mine:

Feet. Inches.
1. Limestone, dark blue when fresh, yellowish brown when weathered, com-
Pact, TOSSIHIEIOUS. « oottt ittt i i e . 10

2. Shale, black and ‘‘slaty’’ below, lighter above................. ... ..., 8
3. Limestone, weathers yellowish brown, somewhat irregularly bedded..... 1
F O 75 =Y 1 (- S P 8 ...
5. Limestone, light blue with dark blue spots........... e e 1 6
6. Shale, dark drab above, black and ‘‘slaty’ next coal, a fair mine roof... 8 .
b 10 - N 7PN 2 4

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

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

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

Feet. Inches.
Limestone, blue, NOAUIAT . . ..ottt t ittt tee e e it eeeneannnnns 3 ...
CONCEALOA. . . . vttt

Shale, black, “Slaty .. vttt e e e .
Concealed, probably shale and a thincoal bed........................
Shale, black, “Slaty . . .ot i e e i e e e,

RN R WO
-
HH DN WHEE®

*

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

Feet. Inches.

1. Shale, Hght dArab. . ... oottt i it et iaaeaeiaanns 3 ....
2. Limestone, drab, blue when fresh, in two layers............covueuenn.. 1 2
F J ] AP e 10
4. Shale, black, “‘Slaty « .ttt e e e 3 ....
FS TR O 10 7. W a1 o 72O e e 6
[ O ) AP 2 .

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

Feel, Inches.

1. Limestone, light blue when fresh, weathers yellowish brown, compact,

heavy-bedded, fossiliferoUS. . .. vv v vt in ittt ittt e 2 ..
2. Shale, dark blue and “‘slaty’” below........coitiiriiiiiinrnnnennnn 4 ..
3. COAL, with l-inch clay seam 2 inches from bottom. ................. 1 6
L S 6 7.2 PP U 2 ..
5. Shale, in large part bluish black. ... ... ...ttt iiieennnnnnn 4 ..
6. Limestone, light gray, in part slightly nodular. ...............c.cv.n.. 1 2
7. Clay, with concretionary limestone Iayers. ... ........cueueereuennennnn 3 e
8. Shale, dark blue, “slaty’ ... ... uutinii ittt ittt it 3 6
9, COAL, Streak. . o oo vttt ittt i e ettt e 4

10, Clay, drab. . ..ottt e 4

G—5
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Feet. Inches.

11. YLimestone, concretionary layer........ . ittt .. 4
12, Shale, drab. ... ..ot e e e 1 .6
13. Conglomerate, very small pebbles in firm limestone matrix............ .. 4
140 Clay..oooeenianiann. . e e e 2 ...,
15. Limestone, light gray, nodular o0 t0D. ... .ottt it ettt ieiee e é 6

16. Concealed, probably clay, approximately. ... .. ..o n...
17. Mississippian Chert. ... ... .ooitt ittt ei e e
The principal mine of western Audrain county is that on the land
of J. P. Edwards on Skull Lick creek, five miles east of Centralia
(N. W. 34 S.W. 14 Sec. 9, T. 51 N., R. 10 W.). Here Mr. J. T. Bell
operates a shaft 35 feet deep to a bed that greatly resembles the Summit,
hoisting by horse-power, and selling the product locally and in Cen-
tralia. If this is the Summit, probably the Mulky bed is absent here,
the succession of strata corresponding with that in- Boone county.
This district includes one of the best portions of the eounty’s coal
reserves, the mine roof being good and with only a gently undulating
lower surface, ‘‘slips’’ few, and ‘‘sulphur’ moderate in quantity.
The coal is hard and bright, with pyrite in fine vertical streaks and
gypsum and calcite in films on the joint planes. It has been success-
fully mined with machines. In small mines once operated in the
neighborhood ‘‘niggerheads” in the roof gave much trouble. The
section exposed in the shaft and in Skull Lick creek is:
V ’ Feet. Inches.

1. Shale, SanAy .. .o iti ittt e e e -5

2. . Limestone, bluish gray, compact, fossiliferous, laminated at base........ PN S

3. ClaF, S0 . o vttt 1 4

4. Shale, black, not blocky, small concretions of pyritiferous shale. . ....... 3 .
COAL, 27 inches

5. <{Clay, L &< T+ 2 6
COAL, 2 inches '

L O 3 ....

7. Limestone, buff, nodular. ..............ooouuun... . 14....

~ Portions of the ahove section outcrop elsewhere on Skull Lick and
Little Skull Lick créeeks. At the county line due east of Centralia, the
same coal bed, two feet thick, was once mined by the Centralia Coal
Co., but is said to have been abandoned because of the amount of water
present. Mr. Bell reports that a recent drilling for water near the
railroad, west of Thompson, penetrated the Mulky bed at- 32 feet and
a second coal seam four feet thick, at 70 feet, or 38 feet below the
Mulky. Under the Mulky was a two-foot sump-rock, then soft shale,
becoming harder at the base, to the second coal bed; below the second
was four feet of very hard rock, then slate to 250 feet, where water
was. found at the top of another hard rock. It will be seen that the
second coal bed corresponds closely in stratigraphic relationships to
the Bevier and that the great thickness of shale below it fills an old’
valley eroded in the Mississippian limestone before the deposition of
the Coal Measures. In Mays creek no thick coal outecrops and the
Mississippian is at higher levels. S T
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MIssoURI BUREAU OF GEOLOGY AND MINES.
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Fig. 1. Western Coal and Mining Co., Mine No. 17, Minden, Mo.

Fig. 2. Clay pit at Oskaloosa, showing fire clay,

coal, and overlying shale.
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What is probably the Swmwmit section outcrops at intervals on the
upper part of Goodwater creek for several miles, exposures being very
poor. In See. 22, T. 52 N., R. 11 W., coal férmerly stripped is reported
at 30 inches. In the N. W. 1/ Seec. 34, two miles north of Centralia,
are five abandoned country shafts 30 to 42 feet in depth that pene-
trated the following:

Feel. Inches.

Lo LAmMOStOMO. « vt vt e e e “e 3. ...
2. Shale, black, ‘‘si 3

3. COAL......... ..ot e e 2 2
O I4....

BARTON COUNTY.*

AVERAGE ANNUAL PROD UCTION, 1901-1910.......... 192,250 TONS.

Mining on a large scale has been confined to the western edge of
the county mear Minden, Mulberry (Kansas), Ardath, and Liberal, but
small strip-pits and mines are operated for local trade near Oskaloosa,
Liberal, Liamar, Nashville and Boston and in the northeast eorner of
the county.

There are about 500 square miles of Coal Measures in the county,
b@]ongmg chiefly to the Cherokec shale. The overlying Henrietta for-
mation is found capping only one small mound near Verdella (Ian-
non). The Mississipian limestone, below the top of which there is no
coal, outerops in the southeast quarter of the county, in Horse creek
near Newport and in the northeastern cornmer of the county. Because
of a general dip of the strata to the west and northwest, the thickness
of the Coal Measures is greatest in the northwestern part of the region.
The Cherokee is mnearly 350 feet thick, though the upper 100 feet of
the formation occur only on one or two mounds.

~ The highest coal bed, stratigraphically, is found on Round Mound,
southeast of Hannon, and is 70 feet below the top of the Cherokee shale. -
It is 18 inches thick and underlics only 2 or 3 acres. About 45 Teet
below this bed is one 20 inches thick, known in Kansas as the Weir-
Pittsburg Upper.t This has been found in only one small mound
southeast of Mulberry, though it may outerop under a cover of- debrls
in a mound near Oskaloosa.

The most important coal bed is the one known in Kansas as ‘the
Weir-Pittsburg Lower. In Missouri it octupies a strip only one-half
to 3 miles wide next to the State line extending from a point just
south of Minden to Oskaloosa,-and several outliers near Liberal. In{

- *Univ. Geol. Survey, Kansas, vol. ITL, p. 151, 1898.

*The geology of Barton county is described by G. C. Broadhead Rept for 1873- 1874
Mo. -Geol. Survey, 1874, pp. 97-118. " The coal is mentioned by ‘Arthir Winslow, Prelim:
report on coal: Mo. Geol. Survey, 1891 pp. 161-165. The, topography is shown. on the‘
Port Scott, Nevada, Carthage and Joplin sheets of the U. 8. Geol. Survey. .
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vestigations made by F. C. Greene near Mulberry indicate that this
bed lies 180 feet below the limestones at the base of the Henrietta
formation and that it corresponds very closely to the lower Rich Hill
bed of Bates and Vernon counties, and, consequently, with the Bevier
of more northern parts of the State. In this area it is about 30 inches
thick and is an extension of the bed that supplies most of the Kansas
production. It furnishes a good steam coal of high calorific value.
Pyrite appears in thin streaks, particularly near the middle of the
bed and there is some white gypsum scale. The coal is brittle and
shoots almost too easily, much slack being produced by the universal
practice of shooting off the solid. Not more than 60 per cent of the
coal in the ground reaches a market. On top of the coal are 2 to 3
inches of shaly coal, above which is a blue shale that is fairly firm and
stable at the base, but is weaker above. Few timbers are used in the
mines, the practice being to allow the roof to arch itself. Omne of the
most striking features of the coal bed is the presence of numerous
““horsebacks,”” “‘rolls,”” and ‘‘slips.”” ‘‘Slips’’ are small, the maximum
change of level reported being 30 inches. The ‘‘rolls’’ in the roof are
not serious and cut out only a small amount of coal. ‘‘Horsebacks,”’
however, are numerous. In this part of the field the term is commonly
applied to vertical or highly inclined veins of clay which average about
3 feet in width and in places are as much as 700 feet in length. Where
they traverse the coal they have jagged and irregular edges. They
commonly extend upward into the roof shale, weakening it, and in
places may be recognized at the surface as much as 25 feet above the
coal bed.

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

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

DETAILED MENTION.

Oskaloosa.—At the plant of the Premier Fire Clay and Products
Co. (8. E. 7 See. 7, T. 33 N., R. 33 W.), are several strippings and
small slopes in coal averaging 31 inches in thickness; probably the
Weir-Pittsburg Lower. The roof is 16 feet of shale, blue at bottom
and light gray at top. Under the coal is 5 feet of fireclay. North of
this place the coal apparently thins. On Big Drywood, east and south-
cast of town, there is no coal of importance, red sandstone being the
rock most commonly exposed.

Ardath.—The Calhoun Coal Co. has a 40-foot shaft at Ardath,
hoisting by steam power and shipping the product. The Weir-Pittsburg
Lower is reported 31 inches thick. One mile south is the shaft of the
Imperial Coal Co., where coal is hoisted 30 feet from the same bed and
shipped. The coal bed averages 32 inches and bears two thin ‘‘sulphur
bands’’ between whicly shots are placed. Over the coal is 30 feet of
shale that is blue and firm at base and is capped with 2 feet of sand-
stone. Dips are irregular and in places steep. The same bed has been
stripped on lower ground on three sides of the shaft and also in a dry
branch 114 miles east, where it is 2 to 3 feet thick. Broadhead states
that a boring 150 feet deep in the latter locality (N. E. 14 N. E. 1/
Sec. 29, T. 33 N., R. 33 W.) was nearly all in sandstone.

Mulberry (Kansas).—From the outcrops just mentioned southward
to a line drawn east from Mulberry there is no workable coal, though
south of that line the country is dotted with strip-pits and dumps from
workings in the Weir-Pittsburg Lower. Between Mulberry and Vernon
the coal, because of its general westerly dip, underlies only a strip
about a mile wide on the western border of the State. It was formerly
mined extensively, but only the following small mines were found in
operation in 1911: (1) H. L. Bevan, drift, center Sec. 18, T. 32 N,,
R. 33 'W., coal 31 inches, roof 10 feet of blue shale capped with 6
inches of coal; (2) Black Diamond, shaft 28 feet, S. W. 14 S. E. 14
Sec. 18, coal 32 to 37 inches, roof 26 feet of shale ecapped with sand-
stone, floor 5 feet soft clay; (8) W. B. Leslie, slope, S. E. 14 S. E. 1
Sec. 19, coal 35 inches, roof hard blue shale.



70 THE COAL DEPOSITS OF MISSOURI.

On a conspicuous mound southeast of Mulberry (S. B. 34 See. 7),
is a stripping 65 feet above the thick coal. The section is:

' Feet. Inches.
Sandstone, yellow to reddish-brown, top of mound................ RN
Shale, HEht Arab. ... oottt it e e e e
Shale, bluish-black, hard. ... ... i it
COAL (Weir-Pittsburg Upper)

o
ww. -

¢ Minden—The Weir-Pittsburg Lower underlies a strip about 3

miles wide on the west edge of the State at Minden, dipping to the
west, and south of Minden, to the northwest. Several mines with steam
hoists and modern equipment ship a considerable output. The coal is
30 to 37 inches thick, and has the characteristics already described.
The roof is a hard blue §hale that grades into lighter and softer material
above. The following section illustrates the general character of the
overlying rocks:
SHAFT AT WEIR COAL CO., MINE NO. 18.

Feet. Inches
13 4= - I 28

COAL (Welr-PittSDULE LiOWEL) - ¢ vt ot e v veeee e eeaaaiaaseennnnnaneeeenes

1

0

Shale, blue, somewhat “slaty . ... . oot i i i i s 9
2

Clay, more than 3

The following mines were found in operation: (1) Pullen and
Sons, shaft 42 feet, S. W. 14 S. W. 1 See. 28, T. 32 N,, R. 33 W,
coal 30 inches; (2) Chapman Coal Co., small slope a few rods south
of Pullen’s, coal 30 inches; (3) Western Coal and Mining Co., Mine
No. 17, shaft 68 feet, 8. W. 14 S. W. 1/ Sec. 30, coal 34 inches; (4)
Weir Coal Co., Mine No. 18, shaft 48 feet, on western edge of Minden,
coal 33 inches; (5) Midway Coal and Mining Co., Mine No. §, shaft 45
feet, N. W. 1 See. 7, T. 31 N, R. 33 W., coal 37 fest. The thick coal
is stripped near the Midway mine and has been removed by recent
erosion a short distance east and south. Its most southern appearance
is at the top of a low mound about 3 miles south of the Midway shaft
(S. E. 14 S. W. 14 See. 30).

Feet. Inches. )
18 F==—-=== Shale, drab.

——

3 L ==—=——"Shale, blue.

R —
=

Shale, black.

Coal, pyritiferous.

¢ Coal.

F1G6. 10. The Weir-Pittsburg
Lower coal bed at Minden.
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Liberal—On the low ridges west and southeast of Liberal (Secs.
2, 11, 12, 13, and 24 of T. 32 N., R. 33 W., and Secs. 18 and 30 of T.
32 N, R. 32 W.), the Weir-Pittshurg Loower has been stripped in many
places, chiefly on a small scale. The coal area comprises little more than
-4 square miles. The bed mined is 26 to 30 inches thick, in addition
to a few inches of very coaly shale (‘‘rash’’) at the top. The roof is
formed by 6 feet of hard blue shale that grades upward into lighter
and softer shale. Over the shale is sandstone and in places it lies
directly on the coal or, along ancient cliannels, even replaces all or
part of that valuable deposit. Dips are small and irregular, though
in general beds rise to the south. The only mine with railroad con-
nection is that of W. Lavery on the west side of Liberal (N. 14 Sec. 11),
where the coal is 29 inches thick and is locally overlain with sandstone.
Small strip pits and drifts are: (1) S. W. 14 S. E. 14 See. 2, coal 26
inches, roof 12 feet of shale; (2) S. W. 1/ Sec. 11, coal 30 inches, roof
8 feet of sandstone; (3) S. E. 7, S. B. 1 See. 11, coal 14 inches, roof
sandstone; (4) N. W. 14 N. W. 1/ Sec. 12, coal 28 inches, roof 19 feet
of shale used at clay plant; (5) 8. E. 14 N. W. 14 Sec. 13, coal 24 to
30 inches, roof 7 feet of shale and sandstone; (6) N. W. 14 N. E. 1/
Sec. 24, coal 23 inches, roof 5 feet of sandy shale and sandstone; (7)
S. E. 14 N. BE. 1/, Sec. 24, coal 30 inches, roof 7 feet of shale; (8) N. E.
14 8. W. 1/, Sec. 18, coal 27 inches, roof 15 feet of shale; (9) N. E.
14 N. B. 1, Sec. 30, coal 24 inches, roof 8 feet of shale; (10) S. E.
14 N. E. 14 Sec. 30, coal 24 inches, roof 5 feet of shale under 4 of
sandstone. No workable coal is known for many miles south of those
enumerated, the rocks exposed being chiefly sandstone.

Feet. Inches.

7 Shale, blue, hard.
29 Coal, upper 3 inches with
pyrite streaks,
34 Clay shale.
@ F1e. 11. The Weir-Pittshurg

Lower coal bed at Liberal.

Fourteen feet of shale is being removed by A. B. Petgen from the
top of a small mound one mile northwest of Liberal (N. E. 14 S. E. ¥
Sec. 34) in order to obtain the Weir-Pittsburg Lower. The coal bed
is 26 inches thick. Two miles northeast of town (S. W. 14 S. W. 14
Sec. 30) are 17 inches of coal overlain with blue, thinly laminated
shale. This bed lies about 50 feet below the horizon of the thick coal,
and a similar deposit outerops a mile or less down East Drywood. In
a drilling near Liberal, begun 50 feet below the level of the Weir-
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Pittsburg Lower and continued to the depth of 135 feet, eight coal beds
were penetrated, but none were more than one foot thick.

Nearly 4 miles northeast of Liberal there is a long mound covering
less than one square mile. Around its base the Weir-Pittsburg Lower
outerops and is mined at the drifts of J. J. Martin on land of B. Coles
(N. E. 1, S. W. 14 Sec. 29) and S. F. Christian on land of C. J. Cam-
eron (N. E. 14 N. E. 14 Sec. 29). The following was measured on the
road which crosses the mound:

Feet. Inches.
Sandstone, just below top of mound, morethan. .................... e 10 ..

Shale, light, sandy, with ferruginous concretions. . 21
Sandstone

SBale, HERE-COLOTEA. . - - - - v o oo oo e e e e e 12
Shale, dark blue, 8 g00d rOOf. . ... ... e 6
COAL (Weir-Pittsburg LOWer) . . . .. .ottt ii i e aans 2

Not quite 2 miles north of this mound, near Verdella (N. W. 1/
S. E. 14 Sec. 16, T. 33 N., R. 32 W.), is Round Mound. Its top is
covered with limestone fragments derived from the beds at the base
of the Henrietta formation. Seventy feet lower is the following, dipping
10° northwest:

Feet.
Sandstone........... 2
Shale, light, sandy. . 5

Shale, da_.rk blue, firm
COA L. ettt e e 11
Shale and a little sandstone

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

Lamar—Only thin coal beds lying at stratigraphic levels lower
than those on the Weir-Pittsburg beds have been found near Lamar.
These are mined on a small scale for local trade on North fork, west
and south of the city, on McCollum creek, and at a few scattered locali-
ties. One mile west of Lamar (N. E. 1/ Sec. 26 and N. W., ¥4 Sec. 25),
two beds are exposed near some small drifts and strip-pits, as follows:

Feet. Inches.

Sandstone, red, ferTUgINOUS. - . ... ittt ittt it e e e 1 ...
COAL. ... e e e e Cee 10
Shale, yellowish-drab at top, bluish-gray at bottom. ...................... 8

L0 0 . N O 1 1

Clay, veryhard. . ......... ... ... et et ettt e

One-half mile south of Lamar, on McCollum creek, the same two beds
are stripped, the upper 11 inches and the lower 12 to 16 inches thick,
both beds having shale roofs. The thickest coal bed noted in this part
of the county was 6 miles east of Lamar (N. W. 14 N. E. 14 Sec. 30,
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T. 32 N, R. 29 ‘W.), where 32 inches was stripped in the creek. At
other places on the same property what may be the same bed is only
13 to 16 inches thick.

Boston.—Near Boston, as near Lamar, the only coal is in the
thin beds in the lower Cherokee. Fuel is obtained for local use at
wmany places where the bed stripped is less than 14 inches thick. In
a few places beds 14 to 18 inches thick are exposed and utilized, but

~the coal deposits of the district cannot be considered of more than local
importance.

Newport.—DMississipian limestone appears in Horse creek near
Newport, and the coal beds at the base of the Coal Measures in the
vicinity are thin. Two miles northwest, in the bluffs of Horse creek
(N. E. 1/, Sec. 8), are the Cole and Beaver drifts.in 14 inches of
excellent coal. The roof is a strong sandstone and 3 feet of underclay
is taken up in the entries. Similar coal beds are occasionally utilized
elsewhere in the northwest corner of T. 32 N., R. 29 W., and probably
underlie the divides.

Milford —For half a mile south of the Milford bridge there is a
line of old drifts in coal commonly 21 inches thick and overlain with
sandstone. The only drift in operation was that of A. A. Johnson
(N. W. 1, S. W. 1/ Sece. 29, T. 33 N,, R. 20 W.), where there were
measured :

Ireel. Inches.
BANABEOMO . + .+ o v vttt e e e 4 ...,
Shale, sandy, with thin sandstone layors. ... ... i iir it 10 ...
COAL, fair quality, vory thin stroaks of shale and mother coal in places.. ... 1 8
Hhale, CAIDOMACOOUS . .\ v vt vt v e e vttt et e 4
CLAY, BOLb. e v v v v vttt RIS PR 1.

The principal mining district in eastern Barton county is 4 miles
cast of Milford, where a number of small mines supply a large terri-
tory with its mineral fuel. The bed mined lies only a short distance
above the base of the Coal Measures and contains 21 to 24 inches of
coal. Near the middle of the bed is a persistent parting of shale or
bony coal 2 to 4 inches thick, and other thinner and non-persistent
partings make the bed rather dirty in places. Fine films of calcite
and gypsum may be seen in the joints. At the bottom of the bed is
2 to 8 inches of dirty coal and carbonaceous shale, below which is an
underclay that is sufficiently hard to prevent excessive heaving. In
some of the mines sandstone forms the roof; in others the sandstone
is separated from the coal by a few feet of shale or of alternating
layers of shale and sandstone. The few props required are readily
obtained in the forested ravines. The coal outcrops low down in sharp
valleys, and dips slightly to the west. Mines found in operation were:
(1) R. E. Cackley, drift, N. W. 14 8. W. 1 Sec. 26, T. 33 N,R.29W.;
(2) Spencer and Faubion, drift, S. W. 14 8. W. % Sec. 26; (3) A. C,
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Ritchie, drift, N. E. 14 S. W. 1 Sec. 26; (4) R. M. Perry, slope, 5. W.
14 S. E. 14 Sec. 26; (5) C. T. Stone, drift, N. B. 34 N. W. %4 Sec. 26;
(6) R. P. Stout, slope, S W. 14 N. W. 14 See. 27; (7) G. W. Rector,
 drift, S. E. 14 S. W. 14 See. 23. The bed is typically developed at the

Ritchie drift, as folloxxs.
Feet. Inches.

Sandstone, shale Partings. . .. ... ittt e e 5

Shale, blUisSh-gray, SANAY . .« oottt i i it e 4

COA L. oo e Ce 9
3 T - R R c.. 2
COA L. ot s 1 3
Shale, CArDOMACEOIS. . o« o o e i i e et it e e - 8
Clay, soft at top, hard Delow. .. ... . .o e 2 6

Three miles northeast of Milford the bed just mentioned outcrops
‘low down in narrow valleys. At an old drift (S. W. 34 8. E. 1/ Seec.
16, T. 33 N, R. 29 W.), the persistent shale parting is 20 to 36 inches
thiek, the coal above it being 13 inches and that below 12 inches thick.
Over the coal is 16 feet of sandstone that is massive at top and thin-
bedded at bottom. At the Bass and Faubion drifts (N. W. 14 Seec. 21),
the bed mined is perhaps not the same. It contains 20 inches of coal
without partings and bony at top. Here, too, 7 feet of thin-bedded,
yellowish-white sandstone lies on the coal.

Coal has been found farther morthwest, but that it lies near the
lower limit of coal is shown by outeroppings of the Mississipian lime-
stone in the extreme northeast corner of the county. In the N. W. 1}
S. B. 14 Sec. 10 is coal in two benches separated by about 18 inches of
shale. The upper bench is 13 inches thick and the lower reported to
be 10 inches. The roof is a_ cﬁﬂg%n sandstone. Little coal has been found
north of this, but farther west (S. E. 14 S. BE. 14 Sec. 11) is an old
drift in coal reported to be the same as that just described. Mr. W.

M. Lloyd, the owner of this property, reports finding the following by -
drilling in the creek bottom helow ’rhg level of the drift:
’ Fect. Inches.

AlTVIUI . ¢ o oot e e e e s 8
GO AL . e -1 2
3 ¢ P 2
COAL. e e e e e 2
13 ¢ B 3P 3
COAL, not penetrated ................................................ e
4 BATES COUNTY.*
AVERAGE ANNUAL PRODUCTION, 1961-1910.......... 188,923 TONS.

For many years Bates county produced more coal than any other
in the State. As far back as 1892, however, it was surpassed by Macon,
and since then its output has steadily decreased. The decline of the

*The geology of Bates county is described by G. C. Broadhead, Rept. for 1873-1874:
" Mo. Geol. Survey, pp. 155-178. The coal is mentioned by Arthur Winslow, Prelim. report
on coal: Mo. Geol. Survey, 1891, pp. 143-150. The topography is shown on the Buatler
and Mound City sheats of the U, S. Geql. Survey.
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tndustry is due to the exhaustion of the more accessible thick beds, the
competition of Kansas coal and the oil and gas of the southwest. Con-
siderable coal is still mined however. Strip-pits and local mines are
scattered throughout the country districts and coal is shipped from
New Home, Rich Hill, Worland, Foster, and Amsterdam. Underground
mining is done on the room and pillar method in all beds.

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

The general nature of the members of the formations is indicated
in the drill records published below, especially in the logs from near
Merwin, New IHome and Rich Hill. All records examined correspond
very closely, even in detail. The drilling at Appleton (ity, in St. Clair
county, is applicable to the eastern part of Bates. ' ‘

Bates count& is rich in coal deposits.  The highest workable bed
is near the base of the Pleasanton shale, called by Broadhead the Mul-
berry because of numerous outerops on Mulberiy creek. It is the bed
mined all along the western edge of the county. It outcrops as far
east as Sprague south of the Osage, and probably underlies most of
northern Bates county west of the Missouri Pacific railroad and east
of it in Mound and Shawnee townships. Where mined near Worland,
Foster, Sprague and Hume, it averages 30 to 36 inches. Farther north
it is very variable and is reduced in thickness at many places. It is
overlain by shale or locally by limestone, and underlain by a few feet
of clay resting on a thick limestone (Pawnee) that is the top member
of the Henrietta formation. The coal has very fair steaming qualities
and in the southwestern quarter of the county deserves more attention
than it has received.

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

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

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

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

DETATLED MENTION.

Merwin.—A drilling about one-half mile south of Merwin (N. E.
1, 8. B. 14 Sec. 5, T. 41 N., R. 33 W.) found the Mulberry coal to be
31 inches thick and at a depth of 127 feet. Below this, to a depth of
401 feet, there was no coal over 8 inches thick. The drilling may have
lacked, however, 10 or 12 feet of reaching the Rich Hill horizon. East
of town two diamond drill holes were bored, the deeper being as
follows: '

DRILLING EAST OF MERWIN (W. } N. E. } SEC. 27, T.42 N, R.32 W.)

Thickness. Depth.
Feet. Inches. Feet. Inches.
1. Soiland gravel.........ovuvinininnrrnnnannenenn 17 5 17 5
Pleasanton shale—
2. Sandstone, BraY .., ctevreerinrnnreeeonnaencaan 40 7 58 ....
3. Limestone.......uvviveniunmninennneianarenens 2 10 60 10
4, Shale, dark........ccciviiiiiriiiinaiaennenans 3 N 63 10
5., Limestome.....eouvetreiiiarunennnaneeaneannn 3 10 67 8
6. Shale, Bray....covreeeirnerenernnnnneneasaeenan 2 8 70 4
7. OOAL (MUlDOITY) .« ¢ et vevmnmannanearanens 1 4 71 8
B T 0] R T v 10 72 6
9. Shale, BraY..ccuuvrereninrrarnnannennacasasens 4 6 77 ..
Henrietta formation—
10. Limestone, hard. .........covievieinieennannn 11 8 88 8
11. Shale, CAlCATEOUS. ..o v cv i ie v i rinncnenanns 2 6 91 2
12. Shale, Sandy...cve et resenananannes 5 . 96 2
13, Shale, BLAY .. v vttt erananaesaneseranns 3 e 99 2
14. Shale, dark........couiiiitiiiieneeneeernenns 6 5 105 7
15, LAMeStONe. ..\ ov v vt et incn i 4 4 109 11
v 16. Shale, dark, “slaty”......cooviiiiiiiii i 5 ) 115 5
17. Sandstone.......veueuiuvrniiiiiiaieeiararas cee 9 116 2
18. Shale, sandy........... ettt et i s 8 - 124 2
19. Shale, darK.....cvvvvenranririneneanaranrnanns 1 2 125 4
20. COAL, with partings......... ...t P 2 125 6
21, Shale, S0ft....ovu e vt riie it 10 5 135 11
22. Limestone, ray.........coceonacriiartanaans 15 7 151 6
Cherokee shale—
23. Shale, black, “slaty’” . ..o oottt 4 8 156 2
24, Shale, Hght....oovnvnrnitin i 10 ... 166 2
25. Shale, dark, “slaty’ . ...covei e 4 2 170 4
26. COAL. .t uiiretenuaaananenernasoneesonanenns e 2 170 6
D R o) 5 . 1 6 172 ...
28, SaNdStONO......covviireirariaa i 1 2 173 2
29.. Shale, SANAY .. oo et viinniararanearrainerananss 14 e 187 2
30. Sandstone................ RN 69 10 257 ..
31. Shale, black, “slaty” . ..o iimiinieaiiiienn caen 4 257 4
32. Limestone.... ... TR NS D S 10 1 267 5
83, Shale, Bray ... iccvteveeeerormarensensosanansnn .ee 9 268 2
84. Shale, black, “Slaty’ i ot e v i ivrennnieneenns 10 269 .
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Thickness. Depth.
Cherokee shale—Continned. Feet. Inches. Feet. Inches.
35. Shale, dark 13 11 282 11
36. COAL (Mulky? - 9 283 8
B7. CIA¥....o it 6 6 200 2
38. Shale, dark.......c.coiiiiiii i e 2 4 292 6
39. Sandstone.......... s 3 4 295 10
40. Shale, gray. .o vv it et e 6 4 302 2
‘41, Shale,lighttodark...............cciviiinnninn 7 4 309 6
42. COAL (upper Rich Hill)......... ... .. ... ... 2 2 311 8
43, LAy . e e 2 6 314 2
44, Shale. ... ... e 1 315 2
45. Shale, dark to black, “slaty’................... 27 A 342 2
46. COAL (ower Rich Hilt) .. ... 2 5" 344 7
B B O e 1 3 345 10
48. Shale, dark.... ... ...t e . 5 . - 350 10
L 49, LimestOme. ...ttt i e 1 4 352 2
50. Shale, “Slaty™ . . oottt e 2 354 2
51. Limestone and shale.................c.cuvuuun.. 10 364 2
52. Sandstone, dark tolight....................... 9 . 373 2
53. Shale, gray, sandy....c...ovviret e, 2 10 376 .
54. COAL, with partings..............couiiiunnn. e ) 376 - 6
55. Shale,dark............. ... .. .. .. . ., 9 8 386 2
56. Shale, Sandy.......ovviiiniine i 1 8 387 10
57. Limestone.............iuiiiein i 1 4 389 2
58. Shale, dark, “slaty” . ... ..t 17 ce 406 2
59. Shale, CalCar€OUS. .. .. v v vttt e e i 2 2 408 4
60. Shale, SANAY . e et vt er ittt 2 3 410 7
61. Shale,light........... ... ... i, 8 7 419 2
62. Shale, sandy.............ouiriniiinnanan.., 33 452 2
63. Shale,dark................. . .. ... 2 6 454 8
64. Shale, black, “slaty’ . ... ...t 8 455 4
65. COAL. ... e I 5 455 9
66. Clay, dark........ ..o 1 5 457 2
67. Shale, dark........... e e 10 467 2
68. Shale, light, sa.ndy ............................ 2 469 2
69. Shale, gray.. ... ..ot 7 476 2
70. Shale,dark........... ... .. i 9 485 2
7L. Shale,hard................ ... i 9 494 2
. 72, Shale, calcareous..............o.iiiiiin... 3 497 2
Mississippian series— ‘
73, LIMeStOMe..... o't ettt et 6 503 2

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

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

The shaft and slope of L. W. Decker are about 2 miles south of
Amsterdam (N. E. 14 8. E. 14 Seec. 32, T. 41 N, R. 33 W.). The Mul-
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berry coal at this place
is 36 to 40 inches
thick, with a half-
inch band of pyrite
near the middle. The
Decker mine is one
of a series of a num-
ber of small mines
and strippings which
supply a local trade.

The water well at
Amsterdam shows the
Mississippian to lie
438 feet below the
Mulberry. Both this
and the Nickel well,
2 miles south, report
another bed of coal
about 280 feet below
the Mulberry, prob-
ably at the lorizon

~of the Rich Hill bed.

The Nickel well pene-
trated Mississippian
limestone about 435
feet below the Mul-
berry.

Mulberry. — The
Mulberry coal bed
outerops up Mul-
berry creek as far as
the north line of See.
32, T. 41 N, R. 33
‘W. The same bed has
also been stripped
along Miami creek
below Vinton. Ac-
cording - to Broad-
head,. it was also
found by shafting on
the prairie between
the two streams. At
the present time min-

" ing is largely limited

to small local strip-
pings where the coal
averages 30 to 36
inches in thickness.
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Amoret.—Several attempts have been made to operate shipping
mines in the Mulberry bed near Amoret, but were abandoned because
it was too full of pyrite and too irregular in thickness to be worked
with profit. South and east of town this coal has been stripped at
many places where it is reported to vary from 18 to 30 inches in thick-
ness. North of the Osage a limestone lentil appears above the coal.
In places there are 10 to 15 feet of shale between it and the coal, but
in others, as in the northern part of Sec. 5, T. 39 N., R. 33 W, the
lentil forms a cap-rock for the Mulberry bed.

Feet. Inches.

10 Shale, dark blue, hard (good roof).
244 Coal.
18 to 30 == Clay.
T T Limestone.

Fi1c. 13. The Mulberry coal bed
at Amoret.

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

DRILLING NEAR AMORET.
Thickness. Depth.

Feel. Feet.
105 Y 5 5
Pleasanton shale—
3 4. LU 10 15
LAmestone, FeloOW. . o oottt i e e e 5 20
Shale, DU, ... ot e e e 12 32
LAmestOme. . . .ottt e e 6 38
Shale, drab. . ... e e e e 5 43
LAMEStOME. ¢ o v o vttt e ettt e e e 4 47
Shale, drab. . . ... e 10 57
LmeStOme . ..ottt e 3 60
Shale (horizon of Mulberry coal). . ......o.iuiniieinnnennnnnnn 5 65
Henrietta formation—
LmeStome. o oottt e e e e 15 80
Shale, DIue. .. .ot e e e 13 93
LAMeStOMe . & o oottt e 5 98
Shale, black, “Slaty ™ . ... 5 103
Shale, drab. ..ottt 5 108
SADASEONE . . ..o\ttt e 5 113
Shale, Hght. . . oo e e 18 131
LameStOM® . .« oottt e e, 19 150
Shale, black, “slaty™..................... e e 4 154
LAmeSTOME . ¢ o ottt e 4 158
Cherokee shale—
Shale, drab. . ... .. 12 170
SanAStOne. . . ...t e 4 174
Shale, drab. ... ... e 26 200
Sandstone, reported as gas-bearing. .. ..........uuiurnnnnaan.. 10 210
Shale, drab. . . ..oot i 45 255
Limestone. . ... . e 3 258
Shale, drab. . . ... o 6 264

Shale, black, ‘‘slaty,” reported as gas-bearing.................... 9 273
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Thickness. Depth.

Cherokee shale—Continued. Feet. Feet,
Shale, DLOWI. ...ttt 27 300
Shale, Hght. . ..ot 26 326
Shale, dark, reported as gas-bearing.............o it 17 343
COAL (Rich Hill?) 3 346

. Clay 5 351
Shale 12 363
Sandstone. . . e . 6 369
COAL ) .2 371
Shale, dark to light 24 395
Sandstone, reported as ‘‘broken sand’ - 10 405
Bhale. . ... 81 486
Sandstone, Water-Dearing. . ..., .u.'e et e e 14 500

Worland.—A number of small strippings, drifts, and shallow shafts
operate in the Mulberry coal east, west, and south of Worland. Some
of the product is shipped at times. The coal has a rather uniform
thickness of 32 inches and is overlain by 80 feet or more of hard light
shale which forms a fair roof. There is a pyrite parting of an inch
or less about 14 inches from the bottom and the best coal lies above it.
In places as much as 15 feet of over-burden can be profitably removed.
Besides the numerous strippings near the town there are two shipping
mines on the Kansas City Southern railway about 2 miles south. They
are: (1) James Dunkerly, on land of Charles Horton (N. E. 14 Sec. 19,
T. 39 N, R. 33 W.), horse-whim. hoist, and (2) James V. Tatley, on
land of John Harris (N. E. 1/ Sec. 19, T. 39 N., R. 33 W), small steam
hoist (N. E. 14 Sec. 19, T. 39 N., R. 33 W.). Both mines reach the
Mulberry bed with 40-foot shafts. The coal is reported 32 inches thick
and the roof a fairly firm shale.

Hume.—The Mulberry coal appears in shallow excavations on_ the
almost flat prairie in the southwestern corner of the county. It is 84
inches thick, has a capping of 4 feet of sandy shale, and dips gently
southward. At present no mining is being seriously undertaken near
Hume.

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

Feet. Inches.

6 Soil and clay.

Shale, drab.

36 Coal.

Clay.

Fic. 14. The Mulberry coa,l
. bed at Foster.

G—6
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34 to 42 inches, stocks well, and is of very fair quality. A parting of
one inch or less of pyritiferous shale lies near the middle of the bed.
The roof is a fairly strong light-colored shale about 35 feet thick.
The greater part of the bed that could be obtained by stripping has
been removed, large abandoned strip-pits appearing in many localities.
Mines found in operation in 1911 were: (1) T. W. Whitten, slope
and stripping in northeast ecdrner of Foster; (2) ‘“Water Moceasin,”’
slope in southwest corner of Foster; (3) Standard Coal Company, 40-
foot shaft, one mile west of Foster (N. E. 14 N. E. ¥ Sec. 15); (4)
T. Hime, drift, (S. E. 74 S. E. 1/ Sec. 16)’; (5) T. W. Whitten, drift,
(N. W. 14 N. W. 34 Sec. 21) ; and (6) R. Bobo, drift, (N. E. 1/ Sec. 16),
on Walnut creek 3 miles west of Foster. At the Standard mine hoist-
ing is done by horse-power and a large territory has been mined out.
The product is hauled to the railroad over a tramway one-fourth mile
long. The section at this mine is typical of that found at all.

STRATA AT STANDARD MINE, WEST OF FOSTER.
Feet. Inches.

SAnASHONE, SO .. v v it e it e e e e e 12
L TN =T o« R 33
COAL, dirty, 2 inchesl
COAL, good, 16 inches| (MUIDeITY) . v o v v eie i e i e 3 23
Shale, pyritiferous, $§inch
- COAL, good, 20 inches
[ . -3 6
Limestone (Pawnee), light gray, thin-bedded, seen on Walnut Creek....... 18 e

New Home.—The largest mine in Bates county and one of the best
equipped in the State is the New Home mine of the Atlas Coal Com-
pany, (S. E. 74 8. W. 14 Sec. 30, T. 39 N., R. 32 W.). Shipping is done
cver a 3-mile spur from the Kansas City, Fort Scott & Memphis rail-
road. The top-works consist of a skeleton steel tower and tipple, with
self-dumping cages, hopper scales, and other modern appliances, and
complete steam and electric power generating plants. The shaft is 278
feet deep to the bottom of the lower Rich Hill coal bed. This bed is of
good appearance, being hard and bright, and is 4 to 6 feet thick, aver-
aging 414 feet. In most places there.is a band of pyritiferous shale */,,
to 1 inch thick about 2 feet below the top of the coal. In much of the
mine the shale roof requires careful timbering, though there is firm
black shale in the south workings. Mining is done room and pillar
and the coal shot off the solid. Pockets of inflammable gas are numer-
ous, but careful management and strong ventilation prevent accidents
with the naked lights in use. ‘

A remarkable feature of the bed mined is the presence of dips
much steeper than those observed in the higher outcropping beds.
The mine is a new one, opened since a fire at a former shaft, so that
entries have been driven only 800 feet south and 600 feet north. Coal
on the straight south entry undulates without great change in level,
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but on cross entries it dips 80° or less to the cast. On the straight
north entry there is a steep dip to the south that changes the level of
the coal 30 feet and necessitates the use of rope haulage for 450 feet.
In a distance of only 600 feet the maximum change of level is 70 feet.

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

DRILLING AT NEW HOME.

Thickness. Depth.
Feet. Inches. Feet. Inches.
R < T 1 A 1 6 1 8
Henrictta formation-— ’
2. Limestone (PAawee)......oouevrvrorneniiens 18 19 3
3. Shale, SANAY. .o iv e s 8 6 28 ..
4, Shale, blUe. .. ovv i i i e 4 32 -
B, COALL . i it e e e e ces 4 32 4
B. LAY e e e e e 2 .. 34 4
7. Limestone, DIUe.. ... coveiviievirnnaer e 2 36 4
8, Shale, SANAY ... v i e 8 8 45 e
0. SanASLOME. . v\ v ii i 14 . 59
10. Shale, DIUC. .o oo v iin et i iie s 9 .. 68
11, TAMeStONe. .vevr vt it i iirr e e 23 e 91
" 12. Shale, black, “SIaty’ . oo it 2 6 93 6
13, Shale, drab. .. oo et v on e 5 6 99
14, LImMestome...... ..o vivororaneesrans e 8 . 107 .
Cherokee shale—— '
15, Shale, BIUC. « v v vv v ve i 6 113 ...
16, COAL (Lexington).....c.c.ovvenervirianerees e 5 113 5
[ R o ¥ R R R 1 7 115
18. Shale, sandy. ... cvvurrneriaroiar ey 32 .... . 147
10, SANASEOMB. . v vt ite it e 11 ..., 158
20. Shale, BIUG. ..ottt iiia i 36 .... 194
91, LADNOSHOMO. v v v ve v e e r e n e e ' 9 ... 203 ...
92, Olay, BlUC. ..o tvire v e 1 8 204 8
08, ROCK . . et 4 4 209 -
24, Shale, “slaty” . .. i FERERRE 7 .. 216 ....
25, Shale, ALabD...vor e r et s 7 e 223 ...
96, COAL (MUIKY?) . v vrevvevnmecnnrreasnnaronns e 8 223 8
27, Clay, sandy. .. .cvvrrrinti s 6 ... 229 8
98, SandSONO. .o v it e 4 233 8
29, Shale, DIUG. ... v v i e 8 241 8
30. Shale, soft, “slaty’ . ... .o 2 243 8
‘31, Shald, 8aNAY . vt vr e e 6 ... 249 8
32. COAL (upper Rich Hill). ... .....vovvvnninns - 8 250 4
33, Clay....covvininnarns P 1 ... 251 4
34. Shale, dark, banded. ... ...t . 3 254 4
35. Shale, ‘‘slaty’’, soft at top, hard at bottom....... 6 260 4
36. Limestone, black, full of shells.................. 1 261 4
37. COAL (lower Rich Hill). . ... ..o vivivinnns 6 ... 267 4
LT T o) -5 S R R R R R e e -3 267 7

The Holland Coal Company operates a small shipping mine on the
New Home spur about 114 miles southwest of the Atlas plant (8. E. 14
N. E. 1 See. 2, T. 38 N., R. 33 W.), hoisting by steam power. The
shaft is 40 feet deep to the Mulberry bed, which is 30 to 40 inches
thick. Above the coal is 38 feet of shale, and between the coal and
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the limestone bottom-rock 414 feet of underclay. A limestone in the
Pleasanton formation, 65 feet above the Mulberry, outerops in the hill
by the shaft.

Sprague—The shaft of J. M. Duzan is on the outskirts of Sprague
(N. W. 34 N. W. 1/ Sec. 9, T. 38 N, R. 32 W.). The following is the
record of the strata in the shaft combined with measurments at the
bottom :

SHAFT NEAR SPRAGUE.

Thickness. Depth.
Feet. Inches. Feet. Inches.
SOOI AN ClaF . e v et e e e e 8 ... 8 ....
SANASHOMO. « oot it ey 18 ... 26
Shale, light, SANAY. . vt v et i it iie i 26 .... 52
COAL, f.... 12 53
Shale, pyTitiferous (MUIDEITY) . « o« vvnunnrnrerennneeeenns 1 0to % 53 ...
COAL, : R 21 54 9

Clay, Il SUMD. . oot i ittt it iiie i iiae e 4 ... 58 9
Limestone, thick .

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

Adrian—The Mulberry coal is intermittently mined for local use
at several localities east of Adrian. It is exposed in few places, but is
reported to be rather irregular in thickness and in places has a lime-
stone cap-rock. It was formerly shafted about 214 miles northeast of
town (N. E. 74 and N. W. 1 Sec. 35, T. 42 N, R. 31 W.), where there
are 28 to 32 inches of coal. North of this, about 3% miles from Adrian
(N. E. 4, N. W. 14 Sec. 26, T. 42 N., R. 31 W.), is the shaft of Ed.
Duke, 18 feet deep to coal 18 to 56 inches thick, averaging 2 feet. The
mine is worked in winter to supply a local trade and at other places
in this vicinity the Mulberry coal is mined for farm use where it is 12
to more than 24 inches thick.

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

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

Butler—To within a year or two ago the Mulberry coal was

stripped at one or two places west of Butler, though little is done at
present. .

SUMMARY OF DRILLING ONE-HALF MILE SOUTH OF BUTLER.*

Thickness. o Depth.
Feet. Inches. Feet. Inches.
1. Inmterval.. ... i i e et 109 ... e e
2. COAL. ... e cen 8 109
3. Interval..........ouiiiiniii i i i 18 4 N
4. COALL . e e e e 6 128
B, INBerval.. ...ttt e e it 56 6 .
B, COAL. .ottt e e e s 2 ... 185
7. oInterval. ... et e 26 .... .
8. COAL. . e NN 8 213
F T X 7Y ) 12 4 .
10, COALL .ot i i e e e e 2 226
11, Interval.. ... .ottt i et 13 10 -
12, COALL .. e e e e P 5 240
13, Interval..... ...ttt 55 7 ce
14, COAL. ... i e e . 4 296

Another drilling for oil and gas reached the Mississippian at a
depth of 490 feet at Butler. More accurate core drilling is needed to
reveal the actual amount of coal under the district. '

Rich Hill—The district of which Rich Hill is the center produced
more coal during its period of activity than any other of like size in

Feet. Inches.

5to10 Soil and clay.
15to 18 Coal.
44 ) Clay, shaly.
1tolis Shale, bituminous, hard.
24 Coal.
T4 Pyrites.
20 Coal.
%htol Pyrites.
15 Coal.

Shale, black, hard.

Fro. 15. The Rich Hill coal beds
at Rich Hill

- *Winslow, Prelim. report on coal, p. 144.
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the State. Much of the product was obtained from large strip-pits,
though considerable was also taken out through shafts. The more
accessible deposits are now nearly exhausted and the comparatively
small amount now mined comes largely from the edges of nearly
exhausted basins. The coal mined, here termed the lower Rich Hill
bed, is 414 to 6 feet thick where work has been prosecuted, is an
excellent steam producer, is very hard, and contains a moderate amount
of visible pyrite in small lenticular masses. The bed is notably irregu-
lar in thickness, however, and is absent in many places. It was de-
posited in a great number of basins in which the thicker coal was laid
down only over areas of 400 acres or less. In many places the thick
coal simply thins around the edges of a basin, in others it splits into
several beds that in turn rapidly thin out. In places small channels,
now filled with sandstone, cut out the coal. ~ .

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

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

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

TA large number of drill records were kindly furnished the writer by Mr. Joseph Stover
of Rich Hill. In spite of the variations in the lower Rich Hill bed, all the records are sim-
ilar in essential features.
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DRILLING 4} MILES NORTHWEST OF RICH HILL (8. E. } N. E. 1 SEC. 26.)

Thickness. 'Depth.
Henrietta formation— . Feet. Inches. Feet. Inches.
L. Limestone............uuiiunineian . 1 6 1 6
Cherokee shale— ) :
2. Shale,drab.......... ...t 3 ... 4 - 6
Shale, sandy........... ... i 40 7 45 1
4, Sandstone..... ...t 13 5 58 6
5. Shale, blue. ..ot 38 6 97 ...
6. COAL (Summit?). ...t .. e 8 97 8
7o OlAY. ettt .- 1 98 8
8. Limestone.............tiiiriiiiiia 8 6 107 2
9. Shale, black, “‘slaty’ ... ...t i 5 ... 112 2
10. Shale,drab..... ... 13 6 125 8
11. COAL (MUulKy?) ..ottt i i e i e A 10 126 6
b 2 ) 1 3 129 6
13, Sandstone.......... .., 3 N 132 6
14. Shale, drab........ ... .. i, 9 5 141 11
15. COAL (upper Rich Hill)....................... 1 3 143 2
16, Clay. .ottt e e 4 4 147 6
17. Shale, drab........ ..ottt 3 150 6
18. Shale, black, “slaty’ . ... ...... ... ... . ... ... 3 6 154 ....
19. COAL (lower Rich Hill). . ..................... 3 10 157 10
20, Ol et e e e e 8 158 6

DIAMOND DRILLING TWO MILES SOUTHWEST OF RICH HILL
' (N. W. { 8. E. $ SEC. 13).

Thickness. Depth.
) Feel. Inches. Feet. Inches.
1. Tooseearth............oiuinin i s 12 ..., 12
Cherokee formation—
2. Shale, blue. .. ... i e 8 20
3. Shale, black, “slaty’ . ... . i e 1 21 .
4. Shale, bDIue. ......ovt it i i e 6 6 27 < 6
5. COAL (Summit?).....covuneiniinviiinnrnenn.. 1 1 28 7
B, ClaY..oivvierenneeunnaennn e e 8 29 3
7o LAMeSEOMO. . vt vi ettt et e e 5 9 35
8. Shale, black, “‘slaty’ . ...t 6 6 41 6
9. Shale, drab........voviiiriniiireeinnneens P 9 6 51 .
10, COAL (MUIKY?) e et vttt eeieneianen .. 10 51 10
B I ) - e 12 8 64 6
12. Shale, black, “‘slaty,” soft...................... 4 68 6
B R T 0 N . 6 69
14. Clay..... [P e 4 ... 73 ...
15. Shale; black, “‘slaty” ... .. ..ot 2 8 75 8
16, COAL (upper Rich Hill). . . ................... . Ce 7 76 3
B © 1 . 6 7 82 10
18, SandStone........ccvviuiiiitiiiaiiiiiiiiean 14 ... .96 10
19. COAL (lower Rich Hill), “‘slaty”................ 3 11 1¢0 9
20. Shale, blue. .......... e .26 126 9
21. Shale, black, “‘slaty’....... ..., 3 ... 129 9
22, COAL. .« e i e e 1 10 131 7.
28, Ay . ettt it e s 2 133 7
24. Shale, blue............. P 2 2 135 9
25. COAL......ciiiiiiiinninanns N e e 2 135 11
D @ ] g 3 10 139 9
Q7.0 SHAle, SANAY . o v e e vttt e e e 25 . 164 9
[ 28./8andstone. . . ..ot e e 5 169 9
T 29, Shale, SANAY ... et .. 8 . 177 9
30. Sandstone, gray and white..................... 99 ... 276 9
8L COAL. ¢t e 5 277 , 2
32. 8hale, BIUe. .t e vvteet it i 5 1 282 3
33. Shale, black, “slaty’ . ... .ot 3 .... 285 3
34.. Shale, blue, sandy at top, “‘slaty’” below......... 23 5 308 8
85, COAL. Fitiie e ... 10 309 6
36. Clay........,.. R T T 4 4 313 10

Mississippian series (lower limit of coal)— :
7. LAMBSEOMO o vv vvwgisiorn e s ss o sim o naie s vnsnn 66 2 380 ....
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There are in the Rich Hill field three districts in which mining
has been undertaken: (1) south of the city to the county line and
beyond, (2) north and northwest of the city, near Ovid, and (3) a
small area northeast of the city. South of Rich Hill are the following
mines: (1) Carr Coal Company (N. W. 14 S. E. 3 Sec. 17), shaft
40 feet, small steam hoist, ships, now pulling pillars, coal about 4 feet
thick in a trough trending northeast-southwest, dip to west, roof 4 feet
of firm black shale; (2) Eli Goret (N. E. 14 8. W. 14 Sec. 17), short
slope, local trade, coal 42 inches, roof sandy shale; (3) H. C. Ritchie
(S. B. 3, N. E. 14 Sec. 17), strip-pit and short slope, local trade, coal
414 to 5 feet, roof black shale; (4) Reese Coal Co. (N. E. 74 N. E. 14
Sec. 21), slope, ships over spur from Missouri Pacific, coal averages
4 feet in a basin of 200 acres, strong dip to southwest, bed varies 50
feet in altitude, roof black shale. South and west of Ovid are many
large strippings, the edges of which are occasionally re-worked for
local trade. Where mined the coal is 315 to 5 feet thick. The only
mines found in operation were: (1) Emmet Wear (N. E. 14 N. E. 4
Sec. 31, T. 39 N., R. 31 W.), strip-pit, coal 40 inches, roof 2 feet black
shale; and (2) Denayer Brothers (S. E. 14 N. E. 14 Sec. 35, T. 39 N,
R. 32 W.), drift, coal 57 inches, roof black shale, dip 10° N. W. One
mile or less northeast of Rich Hill are large old strippings, one 50 acres
in extent. Coal is now being taken out and hauled to the city by:
(1) Spencer Brothers (N. E. 14 S. E. 1/ Sec. 5), strip-pit, coal 414 feet,
roof 7 feet black shale; (2) J. M. McCombs (N. E. 14 N. W. 1/ Sec. 4),
strip-pit and drift, excellent roof of black shale in drift.

OUTCROP IN McCOMBS STRIP-PIT.
Feet. Inches.
[SYaT:% (T E7=2 K 2 o B o ¥ « 1 10
Shale, Aark, COALY v v e et e e e e e e e ettt innarnsemsaeesannneeeenananns . 10
COAL (upper Rich Hill), 800d . . . ... ittt ittt ia e enannns 4

[S NV VL

Shale, HERb. « o coie ittt it i e
COAL (ower Rich Hill), excellent

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

On Willow ereek, 2 miles northwest of Prairie City, is the mine of
H. H. McClendon (S. W. 14 N. E. 1/ Sec. 2, T. 38 N,, R. 30 W.). At

the bottom of a 16-foot shaft is the following:
Feet. Inches.

Limestone, dark blue when fresh, very hard........ .ottt iiinnnnns 1 2
Shale, HZhb. o v uo ittt ittt et ettt a e et i et e e . 10
Shale, BlacK, “SIaby . oot et et ae e e aetae ittt e 3 ...
COAL (Tebo?)........ 1 6
Clay..o.ooviinnaiaannn. 4 6
Shale, blue............. 4 .
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The coal is worked on the longwall plan and sold locally. This
section closely resembles that associated with the typical Tebo seam of
- Henry county. The same coal has been found at other places in this
- vieinity, 18 to 26 inches thick.

The strippings of D. H. Robinson are about 5 miles northwest of
Prairie City (N. W. 14 N. W. 14 Sec. 4, T.38 N., R. 30 W., and S. W. 14
S. W. 3/ See. 33, T. 39 N, R. 30 W.). The coal is 24 inches thick,
overlain by at least 22 inches of shale.

In the new drainage diteh, 114 miles south of Prairie City, are
exposures of 6 to 20 inches of coal, probably in 2 or more beds. Drilling
near here is said to have revealed 42 inches of coal in one bed. As
shown by the exposures in the diteh, however, the strata are so much
folded and faulted as to make mining operations very difficult.

Rockville—Though the région north of Rockville has been subject
to some stripping, few or no attempts have been made to obtain coal by
shafting. An exceptionally large stripping is that of D. D. Peeler, a
little over 5 miles northwest (S. B. 14 S. E. 1/ Sec. 29, T. 39 N, R.

29 W.) on the land of Sandburne and Morris. As much as 20 feet of
over-burden has been removed and the product is sold loeally or hauled
to Rockville. If this is the Rich Hill bed, as it appears to be, it is
probably a basin deposit. Prospecting in the district might reveal
other important basins.

SECTION AT PEELER STRIPPING.

Feet
Limestone, fragments, not in place (base at Henrietta formation)................. e
Slope, sandy shale and shaly sandstone showing in places. . ........covuien ... 50
Limestone, massive, gray when fresh, weathered into nodules...........c.ovoven. 2
Shale, light, sandy at top, dark and “slaty’ at base, shaly slope between.......... 65
COAL (lower Rich Hill), Teported. . . vt vr ittt ie e eeiemenneanenenaanennnns 5

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

The Hunt slope is about 9 miles north of Rockville (N. E. 34
S. W. 14 Sec. 3, T. 39 N,, R. 29 W.) on a branch of Panther creek.
The coal is reported to be 48 to 54 inches thick. Over the coal is dark
to black laminated shale containing a few ‘‘niggerheads.’’ The product
is sold locally or hauled to Appleton City, where it has a good reputa-
tion. The same coal has been utilized one mile southeast, on the same
creek, where it is 41 to 48 inches thick. Amnother bed, 16 to 18 inches
thick, is reported to lie 8 feet above the thick coal. These are probably
the upper and lower Rich Hill beds, respectively.

Spruce.—Three beds of coal, all of them relatively thin, have been
mined near Spruce. The Lexington coal is stripped for farm wuse in
the hills in the southeast corner of Deepwater townshlp, where it is
" 12 to 14 inches thick. Along Deepwater creck 2 to 3 miles east of the
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village are several strippings in the Tebo coal. The following section
was measured in the N. E. 14 N. E. 1} See. 23, T. 40 N, R. 29 W.:

Feet. Inches. -

Limestone, 1ay. .. .uoveeenirannneennnnnn 7 ........................... e 6-19
Shale, Dlack, “Slaby . vttt it e e 3 4
COAL, contains sOMe PYLIte. . oot vt ittt ... 18

Johnstown—Two seams have been mined, principally for farm
use, along North Deepwater, Long branch, and Rockbottom ecreeks.
The upper bed is not more than 12 inches thick, but the lower one is
generally 18 to 24 inches. The following section was measured at a
stripping in the N. E. 14 N. E. 14 See. 26, T. 41 N,, R. 29 W,:

Thickness.

Feel. Inches
COAL, weathered, reported. ... ... ...ttt R 12
Shale, clayey at top, black, “slaty” below... ... ... 11 8
Limestone, brown, ferrUginOuUS. ... ottt e €
COAL, TEPOTEEA . « ¢ vttt ettt et e ettt 24

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

BENTON COUNTY.

Aside from thin Coal Measures deposits in the northwest cormer
of the county and small outliers elsewhere, the surface deposits of
Benton county are all older than the Pennsylvanian, and in conse-
quence contain no coal. The Pennsylvanian of the northwest cormer
consists chiefly of sandstone and sandy shale, with little coal. The
only place in the county where mining has heen done is on the Henry
county line, 134 miles southeast of Windsor, at a mine described in
the report on Henry county. Pockets of coal probably exist some
distance beyond the border of the main body of Coal Measures, but
the small amount of coal in most of these pockets makes them of
merely loecal importance.

. BOONE COUNTY.*
AVERAGE ANNUAL PRODUCTION, 1901-1910.......... 27,124 TONS.

As shown on the state geological map contained in this volume,
not quite half of Boone county is underlain with Coal Measures.
Althéugh it includes part of the Henrietta formation and all of the

. *The geology of Boone county is briefly described by G. C. Broadhead: Mo. Geol.
Survey, vol. XII, pt. 2, 1898, pp. 375-409, and the coal mines formerly in operation, by
Arthur Winslow, Preliminary report on coal: Mo. Geol. Survey, 1891, pp. 73-76. The
topography of the coal area is shown on the Moberly and Jefferson City atlas sheets of the
U. 8. Geol. Survey. Considerable information was communicated orally by C. F. Marbut.
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Cherokee shale, the Pennsylvanian is thin, comprising less than 160
feet of strata where thickest and still less in most localities. The coal
beds present and the relationships of the strata are most readily shown
by means of the general section given below:

. GENERAL SECTION, PENNSYLVANIAN SERIES IN BOONE COUNTY.

Maximum
Number. Stratum. N Maximum distance
thickness. from top.
Feet. Feet.
Henrieotta formation— .
1. Limestone, dark blue to gray, semi-crystalline. . ........ 5 5
Chorokeo shale—
‘3. Shale, with coal smut (horizon of Lexington coal bed),
ADOUL. ot e e 5 10
3. Limestone, light blue to dark gray (‘‘Chaetetes Lime-
L] 3+ < S PR 4 14
4. Shale, thing to the southeast, 9 feet to........... ... 30 44
5. Limestone, blue to gray, compact, rings under hammeoer
(“bell-rock’), perpendicularly jointed, forms pave-
ments In creek beds, 2 feet t0.. ..o v v v i 3} 47%
6. Shale, solt and clayey at top, black and ‘‘slaty’ in greater
part, 8inches to. . ... v i 3% 51
7. COAL (Summit), 10 inches 0. ...y 2% 53%
= S ) 5 2 55%
9. Limestone, gray, one foot to.., ... ..cviivieii i 2 ) 57%
10. Shale, with sandstone in middle portion, 20 feet to...... 404 98
11. CQOAL (Bevier), 2-inch clay parting below the middle,
2LO0L L0, o v ot i s 4 102
12, Clay, 5InChes 10. .o oot vt it 3 105
13. Limestone, dark bluo to bluish gray, very rough on upper
surface, in places with shale parting, 18 inches to.. 3 108
14. Shale, drab, 14 Inches to. .. ... i 3 111
15. Limestone, light blue to gray, upper part nodular, lower .
compact, one foot to. ... .. i e e 3 114
16. Shale, light drab in upper part, black and “slaty’ in lower,
BAOCH TO. .0 ittt i e e s 6 120
17. Limestone, blue gray, slightly nodular, in one bed....... 1% 1213
18, COAL (Tebo), nothing to....... .o vivnn it 14 123
19. Clay, variegated, in places with one or two thin limestone
beds near top, probably in greater part a good fire N
clay, 10 feot t0. ..ot s 40 163
20. Flint conglomerate, not commonly present............. ceee e
Mississippian series—
21. ILimestone and flint......... ..oy

‘With the exception of No. 10, which is in places much more sandy
than in others and varies considerably in thickness, all the strata
above number 13 are fairly constant in character and oceurrence.
Below number 13, however, there are minor variations from point to
point, the number of limestone beds ranging from two to four or even
five, and the total thickness of material between the Bevier and the
Mississipian being somewhat greater in many places than is shown
above. The members of the Henrietta formation outcrop only in
patches in the small areas shown on the State geologic. map, but num-
bers 5 to 20 are widely distributed.

As shown in the section, there are.in Boone county three horizons
at which workable coal occurs in regular beds. The uppermost of
these is the Summit, where there is a bed that averages about 18 inches
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in thickness west of the Wabash railroad and is easily detected by its
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relation to the thicker Bevier bed below
it, and to its own limestone cap-rock, a
stratum that outcropg rather conspicu-
ously in many places. The Summit coal
is of excellent quality, containing only
a wmoderate amount of sulphur in thin
streaks of iron pyrites and in white gyp-
sum scale in the joints, and can be
very easily mined longwall because of its
‘‘slate’’ and limestone roof. Southreast
of the railroad the Summit is in many
places less than 14 inches thick.

The Macon City coal bed, found be-
low the Summit in Randolph, Howard and
other counties, is represented in Boone
only by thin laminated shale immediately
beneath the Summit sump-rock.

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

maintenanece of props are greatly simplified.
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Rucker Harrisburg Lick Creek Switzler N E.of Columbia
(R.S.Sims) (Davis and Watson No.2)

Shale

i Coal 40"

Coal 9 ; § Codl 5
e Clay 1 o
Clay 12 g Coal & P Clay 15"
L v
=== Ui Clay 12

Fo—jLimestone .
— Limestone

Fig. 17. The Bevier coal bed in Boone County.

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

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

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

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

The number of tons of coal originally in the ground is roughly
estimated in the following table, in which beds or parts of beds less
than 14 inches in thickness are disregarded and there are cons1dered
to be 1,800 tons to the acre-foot.

Area in .
Range. | Town- Thickness of beds. square Tons of coal.
ship. miles.

11 ' W. 51 N. | Summit (?) 24 inches, Bevier (?) 30 inches. . 10 (?) 51,840,000
12 W, 51 N. | Bevier 39 inches, Tebo 14 inches in } of area 15 (7) 66,210,000
13 'W. 51 N. | Bevier 41 inches, Tebo 14 inches.......... 18 95,040,000
12 'W. 51 N. | Summit 20 inches, Bevier 42 inches, Tebo

l14inches. . ... .. it e 6 43,776,000
11 'W. 50 N. | Bevier32inches................oouvuon.. 10 () 30,720,000
12 'W. 50 N. | Summit 24 inches in % of area, Bevier 37

inches, Tebo 14 inches in % of area....... 6 32,256,000
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Area in
Range. | Town- Thickness of beds. square Tons of coal.
ship. miles.

13 'W. 50 N. | Summit 28 inches in } of area, Bevier 40

inches, Tebo 14 inches.................. 24 156,672,000
14 'W. 50 N. | Bevier 40 inches, Tebo 16 inches....... e 8 43,008,000
11 'W. 49 N. | Bevier30inches..............c.ov.vuvnn. 7 20,160,000
12 'W. 49 N. | Summit 18 inches in } of area, Bevier 33

inches, Tebo 18 inches in § of area....... 26 119,808,000
13 W. 49 N. | Summit 18 inches, Bevier 30 inches........ 7 32,256,000
11 'W. 48 N. | Bevier30inches...........ccc.iniinnnnn. 15 43,200,000

12 'W. 48 N. | Summit 14 inches in } of area, Bevier 32 -
inches, Tebo 14 inches.................. 20 101,760,000

Basins and pockets near base of Pennsylva-

nian in many parts of the county........[.......... 10,000,000
172 846,706,000

DETAILED MENTION.

Centralia—A. deseription of eoal found a short distance east and
north of Centralia is given in the report on Audrain county. Deep
wells at Centralia itself have failed to penetrate any important coal
but indicate that the drift clays are at least 150 feet deep in places
and that the top of the Mississippian lies about 240 feet below the city.
Six miles southwest of Centralia what appears to be the Bevier coal
bed is mined in a small way by J. W. Simco, on the land of J. J. Coon
(S. ' W. 1/ See. 36, T. 51 N, R. 12 W.). The shaft penetrates:

Ieet
To S80Il and Arilt. ..ottt e e e e e e 12
BT (1o F1 7o o1 TS P 5
3. Shale, drab (SOADPSLOTME" ). vttt et e e 8
4. COAL, with }-inch clay seam (Bovier)....... ...ttt ininiraas 3t

Two limestone beds lie beneath the underclay of this coal, and below:
these, separated from their base by a thin layer of ‘‘slaty’’ shale, is re-
ported to be 14 inches of coal, in another bed, the Tebo. The territory
occupied in this district by these two beds is not known. It is bound:
on the southwest by the Browns Station anticline and possibly is limited
in other directions by other arches or by preglacial channels filled
with drift. Nevertheless it is highly probable that the drill will reveal
important remnants of the Bevier coal in: portions of northeastern
Boone county. Many years ago a shaft was worked three miles south
of Sturgeon. A shaft sunk to a depth of 200 feet a short distance west
of Sturgeon is said to have penetrated no coal, however.

Rucker—One mile west of Rucker, on the west side of Rnche
Perche creek (S. W. 14 Sec. 6, T. 51 N., R. 13 W.), are small drifts
operated by J. H. White and A. B. Lewis. The produect is sold locally
and hauled to Sturgeon. No powder is used, the coal being undercut
and wedged down after ribs have been cut 20 inches deep at the ends

1
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of 24-foot rooms. The bed worked is the Bevier, is 41 inches thick,
and has an inch of clay about 9 inches from the bottom, a fair roof of
shale (‘‘soapstone’’), and a sump-rock of nodular limestone under one
foot of fire clay. An 18-inch bed (Tebo) is reported to lie a short
distance below the Bevier.

The determination of the territory underlain by the Bevier coal
in the Rucker district is made difficult by complex structural features
and poor outerops. At the mines the coal lies about 20 feet above
creek level, but rises to the south until Mississipian limestones are
exposed 20 or 30 feet above the creek. About a mile south of Perche
Chureh (N. E. 34 See. 30, T. 51 N., R. 13 W.) the Bevier may be seen
dipping steeply to the southwest, and rocks occupying a higher-horizon
outerop about one mile northwest of the church in the next valley west
of Roche Perche. It is evident that the axis of the Browns Station
‘anticline lies between Rucker and Perche Church, trending northwest-
southeast, and that coal is absent in the narrow strip affected by that
arch. Whether coal exists in the territory between Rucker and Sturgeon
can be shown only by the drill. The Bevier coal is known to underlie
the divide a short distance north of Rucker, but that it is absent or
too near the surface to be of value under the village itself is shown by
the following outerop of lower strata measured in the road leading
west to the bridge over Roche Perche creek:

Feet. Inches.

2. Limestone, light gtay nodular (Bevier sump-rock) . . ............oon.... 1 8
3. Shale, ight drab. . ......... ..., 1 8
4. LimeStONe. ... ... . 7
5. Shale...... ..., 1 6
6. Limestone, light gray, in one bed......... ...t cee 10
7. Shale, light drab, sandy, small limestone concretions 3 feet from base. . . 17 4
8. COAL (Teb0). . oottt ettt e ' 1 2
L £ 8 P
To Roche Perche Creek. . .. ..ot 10

Harrisburg—The Bevier and Tebo beds underlie the divide on
which Harrisburg stands, at least as far south as that village, and have
attracted considerable attention recently because of the proposed con-
struction of rail communication with the district and the leasing of a
large area of coal land by outside capitalists. On the west side of the
divide, in Howard county, the Summit bed and higher rocks are also
present; but near Harrisburg these beds have been removed by pre-
glacial erosion and replaced by thick drift deposits. No coal Crops
out south of Harrisburg, and probably only remnants of coal beds exist
between the drift and the Mississippian. South of Woodlandville and
up the valley of Callahan and Roche Perch creeks to within three miles
of Harrisburg, Mississippian limestone outcrops.

The Bevier coal bed is about 40 inches thick at Harrisburg and
has a two-inch clay parting about 10 inches from the bottom. The roof
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is a firm one of ‘‘slaty’’ shale that would probably accommodate itself to
the longwall method of mining. The coal is of good quality and con-
tains only a moderate amount of sulphur in the form of lenses of iron
pyrites. At present it is mined only in strip pits in small valleys one
to two miles east of Harrisburg, where 5 to 15 feet of shale and drift
are removed from above it. In September, 1910, four pits were in
operation: R. Beasley (8. W. 14 N. B. 14 Sec. 12, T. 50 N, R. 14 W.),
F. J. Carey (N. W. 14 S. E. 1 Sec. 12), Mrs. McKenzie (S. E. 14
8. W. 14 See. 7, T. 50 N,, R. 13 W.), and 8. 8. Price (N. W. 14, N. E. 14
Sec. 18). Three miles northwest of Harrisburg (S. E. 14 Sec. 6, T.
50 N,, R. 13 'W.) are old strippings in which the Bevier is reported
to be 3V feet thick; it is overlain with 35 feet of light blue shale and
thin-bedded sandstone.

The Tebo coal bed is 18 inches thick and outecrops with higher
rocks in the bed of the small branch just below the Carey stripping:

. Feet. Inches.

Shale, Very CalCarOOUS. . . v vvs ittt it it et an e e treaenesnnnnnns
0 L 7o o T N
Shale, dark drab............ v,

Limestone, compact e e
Shale, drab at top, black and “slaty” at bottom.....................
Limestone, COMPACT. « . oo\ vttt sttt et it e neaecnrneenernennenneenns
Shale, bluish black, “Slaty’ .. ...ttt it i it e
COAL (TeD0) . v ottt ittt ittt sttt etasas it enenaenaaneannns

HODRONS R W
G O o e 0O kO

-

Butler—On the east side of Lick creek above Butler several small
strip-pits are intermittently operated for local use. J. W. Stone (8. E.
Y S. E. 1 Sec. 8, T. 50 N, R. 13 W.) excavates the Summit coal bed,
here only 10 feet above creek level, 2 to 3 feet thick, and overlaid by
214 feet of black ‘‘slaty’’ shale above which is a 42-inch, compact, massive
limestone that rings under the hammer (‘‘bell rock’’). Near the M.
A. Sims pit (8. BE. 14 N. E. 1 Sec. 8) the Bevier coal lies at the level
of Lick creek and rises toward the northeast; the bed measures as
follows :

Feet. Inches.

1. Shale, SANAY .. vvtvieniint it iiiesinreesisessareenatosrneacscncnnnas 34+ ...

2. Shale, Gray, toUBN. ... oot i i e e i i s 2 6
COAL, 30 inches

3. Clay, linch p(Bevier).......iviiiriineienoenneesnrnnernesnnas 3 1
COAL, 6 inches

T ) 2

BT 0§ T3 e« - T PP

The R. S. Sims strip-pit (8. E..14 S. E. 14 See. 5, T. 50 N,, R.
13 W.) is in the Bevier bed, which is here four feet thick because of
an increase in the thickness of the upper bench. The coal at the S. C.
Alspaw slope (S. W. 14 N. W. 1 Sec. 4) is said to be the same as at
S G
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the R. S. Sims ‘pit. Less than two miles farther up Lick creek (Sec.
28, T. 51 N, R. 13 W.) the Mississippian series outcrops high on the
divides and dips as much as 20° to the southwest in places, showing that
the southwest limb of the Browns Station anticline traverses this terri-
tory. As already stated, no coal is present on this arch, which is here
at least two miles wide from northeast to southwest. At Riggs, also,
the Mississipian is high up in the hills but lies nearly horizontal.

Dripping Spring—North and south of Dripping Spring strip-pits
are occasionally opened, chiefly in the Summit bed, which in places
attains a thickness of 30 inches. Up Silver fork a dip to the northeast
carries the Summit to lower levels as far as the Thomas Coates land
(S. BE. 14, 8. W. 14 Sec. 14, T. 50 N., R. 13 W.), where it is only 15.
feet above the bed of the fork. Farther north the dip reverses sharply, so
that within little more than a mile of this place Mississippian limestones
crop out high in the hills and no Coal Measures can be seen. At ‘“The
Pinnacles’’, a well-known landmark on Silver fork. (See. 12, T. 50 N,
R. 13 W.), bluffs of Mississippian limestone stand nearly a hundred feet
high, and this is the only formation observed to outcrop in the valley
from Sec. 14, T. 50 N., R. 13 W, to See. 33, T. 51 N, R. 12 W, the
interval in which the fork cuts across the Browns Station anticline.

On the Coates land, mentioned ahove, a drift is operated in the
coal bed shown in the following measurements:

Feet. Inches.

1. Limestone (“CRactetes ). ... .vuuennn e ereeuneemnnneneeeeeeeeeens 3+ ..
2. Concealed, probably shale. .. ... ..ot 30 ..
3. Limestone, bluish gray, compact, rings under hammer. . ............... 3 6
4. Shale, Arab. ... .o ii i it i i e 1 ..
5. Shate, bluish black, *‘slaty,” an excellent mine roof 2 6
6. COAL (SUmmit). .. cvueeneenenernnnnneennannenn 2 ..
R © ) %2 1 6
8. Limestone, rough on upper surface. ................ 1+ .

The Bevier bed, which is between three and four feet thick, was
formerly mined near here by small shafts and slopes. A short distance
south of the Gosset mine an old channel, now filled with sandstone,
cut out the coal in a narrow strip of land.

Hinton—One-half mile south of Hinton the entire section from
the Summit cap-rock to the Tebo horizon is exposed in the road and a
small draw. The full thickness of the Summit and Bevier coal beds
could not be seen; the Tebo is only eight inches thick. The interval
between the Summit and Bevier is considerably less than in most of
the county; that between the Bevier and Tebo is occupied by a suc-
cession of strata very similar to that near the Carey pit at Harrisbhurg.
The rocks dip steeply toward Rocky branch. Two miles north of
Hinton the Summit coal bed, here 28 inches thick and separated from
its cap-rock by three feet of black laminated shale, is stripped on the
land of C. Gooding (S. W. 14 N. W. 14 Sec. 36, T. 50 N_, R. 13 'W.).
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At the pit it is near the top of the lelde, mt dl,ps stceply dQWJ:l *a
small draw towards Rocky branch. 2 A
Brown—Two shipping mines were operated in former years at
Browns Station, but irregularity in the thickness of the coal and faults
(“*slips’’), one of which had a downthrow of 9 feet to the southwest,
caused their abandonment.  The Bevier coal seam lies at an exceptionally
low level at Brown because of the presence of the trough or syncline men-
tioned as lying close to the Browns Station anticline. A short distance
north of the village the Mississippian rises to a higher level than that
of the Bevier coal at the station, as was discovered when a shaft sunk
by Mr. Price reached the heavy limestone without penetrating any
coal beds whatéver. TFollowing is a record of a shaft sunk in 1903
about one-half mile south of Brown, furnished by J. J. Hubbard:

Thickness. Depth.

Feet. Feet,
Drift clay, sand, and Gravel. .. o. oo 100 100
Shale, red and White, ClAYCY . . o\ v ittt 10 110
LAmMestone, BIUG. v v ue e ittt e e 3 113
Shale, “slaty”......... 1 114
COAL (Summit). ... 2 116
Clay...ovvvinnenn.. . PN 4% 1204
Limestone.........coovvivunn..s. 2% 123
Clay, shale, and ‘‘boulders” 43 127%
Shalo, Bard. ..o e e s 6% 134
BanABEOMO. « ottt 8 142
Shale (“hard 80aDPSEONE’™) . ...ttt it et e et ie et iee e 10 152
COAL (Bevier), exceptionally thick. . ..o tiiiiiie s 4 156

About a mile west of Browns Station (N. E. 14 N. E. 1/ Sec. 8,
T. 49 N, R. 12 ‘'W.) is a shaft 30 feet deep operated for local trade
by I. R. Davis. Horse power is used ‘to hoist coal from the Bevier
bed, which is 33 inches thick and has the usual one-inch clay band four
inches from the bottom. The Macon City coal bed lies 40 feet above
the Bevier and is 18 to 24 inches thick. Three-fourths mile from the
Davis shaft is the short slope of J. W. Gaither (S. W. 14 S. E. 14
Sec. 8) to Bevier coal 36 inches thick. In both mines the roof is a
clay shale of fair strength; ‘‘clay slips’’ are moderately common.

A new shaft, 35 feet deep, has been sunk two miles north of Davis
by A. McGee (N. E. 14 S. W. 1/ See. 32, T. 50 N, R. 12 W.). Here
the Bevier coal bed is only 30 inches thick, in addition to the usual clay
parting, but at the old shaft 114 miles northwest (S. E. 14 Sec. 19)
it is said to be 42 inches. The Summit coal bed, from 18 to 30 inches in
thickness, has been stripped in several places in small ravines between
MecGee’s mine and Rocky creek, and the ‘‘Chaetetes limestone’’ outerops
32 feet above it in places. These outcrops are in the trough mentioned
as passing under Brown. One-fourth mile east of McGee’s, near the
cemetery, Mississippian appears in the creek bottom, dipping 30° south-
west, and in a short distance both north and east rises to nearly the
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._',’tQp“ of the hills, showug fhat the Browns Station anticline passes
- ‘throagh this dlstuct.

Three miles east of Brown are two small drifts, the Frank Neigh-
naber (N. E. 14 S. W. 14 Sec. 12, T. 49 N, R. 12 W.) and the Thomas
Brink (8. W. 34 N. E. 14 Sec 12), in small valleys tributary to
Hinkson creek. The coal bed worked by them, the Bevier, is 30 inches
thick, includes a quarter-inch clay seam, and lies at least 40 feet above
creek level because of its position well up on the limb of an anticline.
The bed shows few faults or clay seams and only a moderate amount
of ““sulphur.’’ The Bevier has the same thickness at the small strip-
pit and drift on the land of J. Y. McLean (S. W. 14 N. E. 14 Sec. 13,
T. 49 N., R. 12 W.). TUnder the coal are 14 feet of thin limestone and
shale beds, below which are five feet of bluish white fire clay, which
lies at the level of a branch of Hinkson creek; the Tebo coal appears
to be represented only by carbonaceous shale. A short distance down
stream the Mississippian outcrops.

Switzler—The Columbia Coal Co. gperates a shipping mine at
Switzler on the Wabash railroad. Steam power is used to hoist coal
132 feet from the Bevier bed, which is 37 inches thick, exclusive of a
clay parting one inch thick. Both the longwall and room and pillar
methods of mining have been tried with varying success, as the roof is
a ‘‘soapstone’’ shale of only fair strength, and ‘‘clay slips’’ averaging
two inches in width are somewhat numerous. Ahout eight inches
of shale comes down with the coal and three feet falls in the road-
ways before the roof stands firmly. There are said to be about
90 feet of drift in the shaft, the Summit coal remaining only in 1solated
patches beneath the divide traversed by the railway.

About three miles west of Switzler, near the Columbia gravel road,
are three mines that supply Columbia with considerable coal, the
product being hauled four miles in wagons. At the Davis and Watson
No. 1 (N. W. 14 N. W. 14 Sec. 19, T. 49 N., R. 12 W.) is a shaft 110
feet deep, at the W. R. Prather (N. E. 14 S. E. 14 Sec. 24, T. 49 N,
R. 13 W.) a shaft 55 feet deep, and at the Hubbard and Coates
(N. E. 74 Sec. 24) a slope entering nine feet above the coal. All three
mines employ horse-power for raising the product to the surface, and
the room and pillar system of mining, shooting off the solid. The
roof is of ‘‘soapstone’’ shale of fair strength and the sump-rock affords
a firm bed for the tracks. There is little ‘‘draw shale,”’ but a few
“clay slips”’ are present. At the Davis and Watson one fault with a
downthrow of 6 feet to the southwest was noted. The thickness of the
bed worked, the Bevier, is variable, being 37 inches at the Davis and
‘Watson, and only 24 at the slope mine. At the Davis and Watson the
Summit coal is reported to be 18 inches thick, but to be cut out in
places by preglacial channels that in the south workings reach down
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almost to the Bevier horizon. At the Hubbard and Coates mine the

following are exposed:
Feet. Inches.

1. Limestone, light gray, thm—bedded (““‘Chaetetes Limestone”)........... 1+
2. Concealed, Probably Shale. ... .....vun ittt innieet e iinennnnns 25 e
3. Limestone, light gray and dark blue, compact, aboub. .. ...o.euuuren.. 1 3
4. Shale, BlacK, “Slabty . .ottt e e e e e 1
5. COAL (SUmmib). ..ottt ittt te st e it it ie et e ieanianeannns 1
L e R 4
7. Limestone, light gray, very nodular. . . ..ot et eaeeennn 2
8. Shale, upper half sandy, with 2 feet of sandstone in center............ 40
COAL, 18 inches
9. Clay, 1inch  p(BOVIO) vttt ittt i e e e e e e, 2 1
COAL, 6 inches
L ) A e 8
11. Interval containing limestone and shale.........c.ivinreenrernnennnn 15 P
12. COAL (Tebo), reported..........covvvunnn.. e e e 1

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

West of Persinger the Bevier coal bed lies at the level of Hinkson
ereek, where it is mined in a small slope by J. R. Davis (8. W. 34 Sec.
27, T. 49 N.,, R. 12 W.). Above this point, on both main branches of
Hinkson creck, the strata rise rapidly and Mississipian outerops less
than a mile north and shows above creck level for several miles up
gtream. Near the Davis mine nearly the complete Pennsylvanian

section of the county is exposed as follows:
) - Fect. Inches.
Limestone, brownish gray, irregularly bedded, (‘“Chactetes’™).......... 3 4

1.

2. Qoncealod, probably shale.....ovuveiiinnenenn R R R R 30

3. Limostone, Light gray, COmMpPaCt. « . vt vt ettt eirneanreenaran 1 3

4. Shale, clay, and 10 inches coal (Summit)....... ..ot iean.. 6 .

F T 5§ ¢ 15T 0 RN 10

6. Shale, With S0Me SANASEONC. ... ..o\ e e tneerareereaneeennaneanenens 45 ..

7. COOAL, one-half inch pyritiferous clay 1n center (Bevier).............. 2 5

B, OIay, Arab . i e et e e, 1 ..

9. Limestone, light gray, weathers unevenly...........c.coouenn. e 3 3
10. OClay, white....................... e e 1 ...
11. Limestone, light gray, inone bed........ 0 oottt e A 10
12. Shale, with 1imestone NOdUles. .. . ..o vt ittt i er et it inaraans 1 ...,
13. Limestone, light gray, irregularly bedded............o v, 2 10
14. Shale, black, “‘slaty,” with limestone lenses............... . icevevenen 2 ...
15. Limestone, gt gray. .. ovv ittt cr et 1 2

Columbig.—From the J. R. Davis drift down Hinkson creek for
several miles the Bevier coal bed remains near water level; then rises
to the southwest so that east of Columbia Mississippian appears in the
bottom of the valley. Three miles northeast of Columbia is the J. R.
Daly drift, in a small ravine on the east side of Hinkson creek, about
45 feet above water level. The Bevier coal bed, here 36 inches thick,
is undercut two feet and ribs cut 214 feet before it is shot. The
product is hauled to Columbia. The Tebo is 10 feet lower than the
Bevier, is 18 inches thick, and has a roof of black ‘‘slaty’’ shale. About
one-half mile northeast of the Daly drift is the Davis and Watson
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No. 2, where coal from the Bevier bed is hoisted by a horse-whim.
Coal is shot off the solid and a considerable output hauled to Columbia
for sale. There are a number of ‘‘clay slips’’ and the usual amount
of ““sulphur.”’ The succession of strata above the Bevier is revealed by

the following measurements made in a new shaft at this mine:

Feet. Inches.
.................................................... 13

72]
(=]
&
®
B
f=%
[=2
=X
=3

1 e
2. Limestone, “bell FOCK .. ... .ttt i it i 2 8
3. Clay, White.. ... . i i i e e et s 2 4
4. Shale, bluish black, “Slaty .. ou. ittt ittt e e 1 e
5. COAL (SUMMHt) o vttt it et ettt et it ee et 1 1
L JR 1 4 ...
7. Limestone, compact, very hard. ...... ... ... 1 10
8. Shale, black, ‘“‘slaty’’ (borizon of Mulky coal)........................ 1
9. Cla¥.eeii it R EEEEER 5
10. Shale, blue. .. ... i et e 16
B B E T« T 1 1o « T 8 ....
12. Shale, blue, hard at base. . ... ... ittt it 5 10
COAL, 34 inches)
13, {Clay, 2 “ (BBVIEI).eii it e 3 3
COAL, 3 «
14, Clay, Bard. . . oottt ittt et e e e 1
15. Shale, CaAlCAIBOUS. . . . oot ve et it e e ite et e ie e 2 ...
Depth of shaft. ... ..o et 68

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

Feet.
1. Limestone, light blue, compact (‘‘Chaetetes limestone”).............. 13
2. Concealed, probably shale. ... ... ...t iniiiiiiiiinnnanannannn 9
3. Limestone, compact, “bell rock’™ . ... ... i s 23
4. Shale. . L e e e 3
5. COAL (SUDIMIt) e o oottt ittt it ettt e e et s e aanans 1 to 1%
6. Clay and Hmestome. .. ... ..ottt ittt e i 2
7. Shale, sandy and clayey, with lenses of sandstone. ................... 25 to 40
8. COAL (BOVIOr) . o ittt it ettt et ittt i et e e 2% to 3%
9. Clay, with CONCretions. .. ... ... .ttt i it iia e 2 to 5
10. Limestone, dark blue, weathers bluish buff............ ... ... ... ... 13 to 3
11. Shale, dark below, light above........... e e 1%
BT 0 . N S Y« ) o P to 1%
18, Shale. .. i e 5
14. Limestone, dark blue, weathers unevenly......... ... ... ..., 2%
18, Shade. ... e e 2 to 8
16. Limestone, dark blue to buff, inonelayer..............ooiiiuiennnns 2
17. Shale, dark, contains numerous small concretions. .................... 23
18, COA L. .. e e &
19. Fire clay, white, thickness very variable, average. ................... 20

20. Mississippian limestone

On Hominy branch, three miles east of Columbia, are several
abandoned drifts in the Bevier bed and one that is being reopened
by W. H. Atkins on the land of F. Dawson (N. E. 14 N. E. 1 Sec. 9,
T. 48 N, R. 12 W.). The Bevier is only a few feet above creek level
and is three feet thick. The Summit and Tebo are reported to hbe
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14 inches each in thickness. Coal is also taken from a strip-pit on the
land of F. M. Thompson, on the south branch of Grindstone creek west
of IHarg (N. B. 14 N. E. 14 Sec. 22, T. 48 N,, R. 12 W.), where the
Bevier is 30 inches thick. The same bed has been mined in a small
way in many other places in the rough country east of Columbia and
also at Stephens Store and Younger, as described in the report on .
Callaway county. , ‘

The prairie country south of the Columbia-Fulton gravel road
contains very few outcrops of Pennsylvanian rocks, as it is covered
with a mantle of loess and drift that conceals all the stratified rocks
except Mississippian limestone and flint that is uncovered in the bot-
toms of the principal water courses. It is probable that the lowest
Coal Measures oceur in patehes as far south as the northeast corner of
" T. 46 N.,, R. 12 W, a few miles northeast of Ashland, but that little
workable coal exists in that area.

BUCHANAN COUNTY.*

In Buchanan county no coal has been mined except a small amount
taken for local use from surface beds in the southwest corner of the
county. The surface formation in by far the greater part of the county
is the Douglas, which is nearly 300 feet thick and consists chiefly of
shale and sandstone. At its top is the conspicuous limestone known
as the Oread, which is a useful horizon marker. In the southwest
quarter of the county and northeast of St. Joseph, the Shawnee forma-
tion overlies the Douglas but is not sharply differentiated from it in
character. Along Platte river below Agency and on Castiles creek
the limestone beds at the top of the Lansing formation outerop.

At Atchison and other places in Kansas there are a few coal beds
in the Douglas formation and a small amount of coal has been taken
from them at a profit. In Buchanan county, however, the known sur-
face beds contain only a foot or less of coal, and are in most places
rendered unfit for use by partings of clay and shale. Broadhead cites
a boring at St. Joseph which went to the depth of 402 feet and pene-
trated 4 coal beds, the lowest and thickest of which was 30 inches thick.
It is probable, however, that this includes some bituminous shale. The
highest horizons at which coal of real value likely to be found lie below
the bottom of this drilling, in the Des Moines group. That there is
considerable deep-lying coal is shown in the following drilling made
‘at Saxton to the bottom of the Coal Measures:

*The geology of Buchanan county is described by G. C. Broadhead: Rept. Mo. Geol.
Survey for 1872, pt. 2, pp. 92-93, 121-124, 344-358. Brief mention of coal is made by Arthur
‘Winslow: Prelim. report on coéal, Mo. Geol. Survey, 1891, pp. 102-103. The,topography
of the southwest corner is shown on the Atchison sheet of the U. 8. Geol. Survey.
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SAXTON DEEP DRILLING.

Thickness. Depth.
Feet. Inches. Feet. Inches.
Drift clay, sand, and gravel......c...oiiiieninieecenenns 29 ... 29
MISSOURI GROUP.T
Douglas shale—
Shale, BIU..cec v e ranrnneeaaseronasananasaesns 1 ... 36 ....
Lansing formation—
Limestone and blue shale................ e - 126 ... 156
Kansas City limestone—
Limestone and shale, with exceptionally thick limestone
beds in JOWEr PATt. « « o vvveennreennonrennenanans 165 .... 321
DES MOINES CROUP.
Pleasanton shale—
Shale, BlaCK. .o v v vt en e nrnroreeeeronneenanonsenns 1 ... 322 ...
o]0 7.\ P S R R ceen 1 322 1
Shale, SANAT .« e v vvvormmarenereasarcnnnsnanasanas 40 11 363 ....
Shale, DIUE. . v et aeieininiataanreescsnuenneaaanens 53 416 ....
Shale, SAaNAY . « oo vevvrenrnnraaee i . 13 1 429 1
Shale, BlU....ovv et aaia e 11 1 440
TANeStOME . « v e eveesecea et 1 441
Shale, DlUG e s et ci e iinavaeeanasensonennenseannnn 8 449
Henrietta formation—
Timestone (PAWDEE) . - « v cvvermenanensansennasnsannon 3 452
Shale, SANAY .+ v v eeeentonranennernaaseneaeaoenasns 6 458
TATNEStOMO . « o e v v e ce e aesncnnnacr et 2 460
Shale, SANAY .« v e e ccvmeennreraosasaesoroonsvaneannns 3 463 ....
Shale, DIUE. .o v ot eiee it tieeiaiasaaaaanaeasesnann 12 475 12
Shale, CAICATEOUS. « vt v v vvvtnnrmansressssnanenensans 8 483 ....
TAmNeStODe . v v v e eteetcaacansanananaansencecannnnn 2 485 2
Shale, BlaCK. . cvveeene i nieanearaenacoacanesnnnens 3 488
0% V= 10 « 1 A R 1 489
SANASEONE . « v v e evereacccneranannnssananenessanannn 6 - 495 ...
Shale, blaCK. ..o ottt iieeieae e it eem et 11 6 506 6
Shale, blue, sandy 86 tOD. -« « v v vver it 2 6 509 6
Shale, BlaCK. . cu oot tnanniraanaaaannaannen e 1 ..., 510 ....
Shale, BIe. .. v et et iierianesranaacaneeeeenecnns e 5 510 5
{06 7N 7y e 7 511 ...
Shale, BlUC...ov v i etneriiatarnmerennacacaarensannns 8 .... 519 ...
B8 s T=rc3 10 1 1< J 7 526 ....
Shale, BlUC..ccu v e tveiiensarnsnnannscassanseansnns 9 535
0 1oy 10 ¢ < 2O 3 538
Shale, mixed with limestone.............ccooiiennnn 5 Ce 543 ...
B0 0 T=0o 7 )« L= Y 4 6 547 6
Cherokee shale— .
Shale, with layers of sandstone. ..............coovenn 3 .. 550 6
Shale, BIUe. ... o it et ctineiiienennanaanaraeranacnns 2 6 553
F T Y o« V- 5 558
[ 72 4 562
SANAStONE. « v i i i it i ettt a et 3 565
Shale, SANAF .« cvveenranneennenanssansansnnneesacs 13 578
(33578 (300 ) 0 - 9 587
SanNdStOBe. « v veciet e rntane et - 3 590
Shale, DIU..caveeeeneieaionenananeinnnannenonns 6 596
SANAStONE . ¢ v v e vt m ittt e 2 598
Shale, DIUB.cc e e verentnsnnnnanenacessnasaasnnnsnss 16 614 ....
CADTOCK, & v eveeniinnsvnannsnnnesenansaeseensnnanes 1 615 ....
o COAL (Bedford) . .« cvtvvvvennnnnnnnecaeeenacanannss 1 8 616 8
JSFE% 0 Yo £33 703 « - 7 g 11 4 628 ....
Shale, BIIe. ... coc it ieiiiiancenrnneasanenannsneasns 17 . 645 ....
# COAL (BEVIET)1evnunetvrerinnnannnncannans g 1 9 646 9
Shale, BIUE. .o vv e e e e cmsee i aecansenansnnnnnnnnans 3 3 650

. +A detailed description of the Missouri group portion of fhis drilling, with correlations,
will be included in a publication now in preparation.



Thickness. Depth.

Cherokee shale—Continued. ' Feet. Inches. Feet. Inches.
LAmeStome. o o oottt e e i i e 3 . 653
Shale, BlUe..ou ettt et 4 657
Shale, SANAY . . et it e i e 8 665
Shale, DIUE. . ..o vttt i i e s 2 667
SaAndStONe. . o vttt i e i e e 8 675
Shale, Sandy. . ..ottt i e i e e 5 680
Shale, black. .. ..ot et i i e 3 683
Shale, SaNAY . « oo v e v et ittt i e 3 Cee 686 ...:
Shale, blacK. ... o v it i i e 2 4 688 4
COAL (TEDO) .+ v v ettt vt eete et en i ens 1 5 689. 9
Shale, DIUE. . oot it i e ettt e it e 2 3 692 ....
Shale, SANAY . .o v vttt it i e 18 710
Shale, DIacK. .o vttt vttt e 8 6 718 6
L0167 N 1 6 720
Shale, Clay. ... vvutin it i i i e 14 734
Shale, Dlack. ... ottt e i e s 8 9 742 9
[0 - N 1 6 744 3
Shale, DIUC. ..ottt ie et i e 3 9 748
Shale, Sandy . . ..ottt i i i e 9 757
COAL, “Slaty' .o i e - 3 757 3
Shale, SANAY -« v vttt e 9 9 767
Shale, DluG. ..o ettt et 2 769
SANASEONO. « vttt i e e i e e 11 780
Shale, DIUC. « o' v e i ittt i e 4 784
QandsStone. . v i et i i e i e 2 786
Shale, DLUC. . oot vt vt et et et ia it 80 866
Sandstone. . ... i e s 1 867
Shale, DIUC. .ottt it c et ittt e 3 870
LT 2 V- S P 12 882
ConglomMerate. . .. oo ivrt it e s 5 887
Bhale, SANAY . « vt e e e 17 904
Shale, DIUG. . ot ie i ie it iaia i 5 909
SaNAStOME. « v vt vt v e i e 9 918
Shale, SANAY .« oo vt te et s 1 919
SANABEONO ., + v ettt vt i e 9 . 928
L0677 P e 6 928 6
Shale, BIUC. . vttt et ittt 20 6 949
[0 . N 1 P 7 949 7
Shale, SANAY . « o viveee e ciia i 6 5 956
Shale, DU, .. vt e v vrer e iiiiiaranaanesan s 4 4 960 4
[0 T . N 1. 4 961 8
SandStOME. « « v it i et s 3 4 965
Shale, DIUG. .ottt e eeaee et 7 972
LAMESEOTC . « o o v v eaerasee i 3 975
Shale, BIUG. ..o v vt vt it iitiiee i 7 982
SAandStONO. . v e a s 2 984
Shale, DIUG. ..ot v e e eie it ine e 6 990
Shale, SANAY . o« vt e vt s 3 ... 993 ....
[0 10 7.\ 7 e 10 993 10
[SF3 06 K170 + - J P I 3 2 997 ...
Shale, 8a0AY . .. vv v e aa e 1 998
SANASHONG. + v it i i e 5 1,003

T Shale, SANAY . « ottt e e 19 1,022 ...
Shale, DIUe. ... vv e 24 1,046 ....
SANASEONE. « o vt vt et e 4 1,050
Shale, DU, .o ve s e eee e ia i a e 1 1,051
SANASEOMO. « ¢ v e et v e ia i i 26 1,077

Mississippian series— .
b0 Toa e 1 S R L 39 .... 1,116

The thickest
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SAXTON DEEP DRILLING—Continued.

coal bed (Bevier) in this drilling measures only 21

inches, but it is the same bed that is extensively mined at Leavenworth
and is apparently in much the same condition. It is very persistent,
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underlying much territory, probably all of Buchanan county. It was
found also in the deep drilling at Forest City, in Holt county, where
it is 15 inches thick, and at Stewartsville, in Clinton county, where it
is 23 inches thick. Below the Tebo coal the coal beds are less persistent,
though possibly in places thicker than the Bevier.

. The horizons of the coal beds in the Saxton drilling are nearest
" the surface in the eastern part of the county, especially in the deeper
valleys of the southeastern cornmer, where the Bevier lies about: 600
feet deep. The bottoms near St. Joseph are at the level of the top of
the Saxton drilling, stratigraphically, and the various coal horizons
lie at about the same distance below the surface in the two localities.
St. Joseph and Saxton are situated on an anticline (arch), however, -
and the lower horizons lie nearer the surface there than at many other
points of equal altitude above sea level in the western and northeastern
parts of the county. At Agency the depth to the Bevier horizon is
about 625 feet and at Stockbridge about 700. In 1884 a churn-drill
hole was put down at St. Joseph to the depth of 1308 feet. Black
bituminous shale beds, ranging in thickness from 1 to 7 feet, were
encountered at depths of 122, 184, 229, 338, 361, 529, 693, and 1083
feet, and it is possible that some coal is associated with them. Thin
laminae of coal were recognized at 950 and 1083 feet. The base of
the Coal Measures was reached at 1200 feet and Mississippian limestone
penetrated for 108 feet. The fact that no regular coal beds were
jdentified in a churn-drill record of this character does not necessarily
mean that coal beds similar to those in the Salton record do not underlie
St. Joseph.

The strata underlying the southwestern part of the county are well
shown in the carefully kept record of the core from a boring on the
west bank of the Missouri river at Atchison, Kansas.*

The strata in this boring correspond very well with those in the
Saxton drilling, though the coal beds are at a lower level because of
the synclinal trough, which passes through Atchison. Two coal beds
thicker than the Bevier were found below it, but are probably not
persistent under large areas. The 36-inch bed is the same as the 16-inch
one found at 960 feet in the Saxton drilling.

COAL SUMMARY OF ATCHISON, KANSAS, DRILLING.
Thickness. Depth.

Inches. Feet.
010 F-N PR .Y 711 27=) -2 1S 3 628
COAL (upper Fort Scott). ..o vttt i i iieaanannns 12 682
COAL, shale partings......... e e i 10 764
COAL (Bedford) . .« oo ottt ittt et et e e e 2% 778
COAL (Bevier), good quality. .. ...civtitiii i i 22 799

COAL (Teb0) . et i it e it e s 12 835

*Published as Plate CVI in vol. IX of the University Geological Survey of Kansas,
1908, and in greater detail in Mineral Resources of Kansas for 1900-1901.
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COAL SUMMARY OF ATCAISON, KANSAS, DRILLING—Continued.

Thickness. Depth.
Inches. Feet.

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

CALDWELL COUNTY.*

AVERAGE ANNUAL PRODUCTION, 1001-1910.......... 11,822 TONS.

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

Most of the indurated surface formations belong to the lower part
of the Missouri group. As shown on the State map, the three limestones
at the base of thé group outcrop near the eastern edge of the county
and extend up Shoal creek to the vicinity of Kingston. The two prin-
cipal coal beds in the cdunty, the Lexington and Bevier, lie 200-250
and 820-380 feet, respectively, below these limestones, so that workable
coal will be found mnearest the surface along Shoal creek and its tribu-
taries and farthest below it under the divides north and south of that
stream and in the western part of the county. '

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

*The coal in Caldwell county is described by Arthuyr Winslow; Prelim. rept. on coal,
Mo. Geol, Syryey, 1891, pp, 105-107, .
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prospected, it varies between 2 and 28 inches in thickness. The bed
has been mined at Cowgill, Kingston, and Hamilton, but appears to
be rather irregular and ‘‘faulty’’ at these places; whether this char-
acteristic prevails under the whole county is not known.

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

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

DETAILED MENTION.

Hamalton.—The mine of the Caldwell Coal Company is two miles
east of Hamilton (8. W. 14 Sec. 17, T. 57 N., R. 27 W.), and is con-
nected by a short switch with the Hannibal and St. Joseph branch
of the Chicago, Burlington and Quiney railroad. A shaft 470 feet
deep,T one of the deepest in the State, reaches a seam of coal, probably
either the Bedford or the Bevier, which is 18-20 inches thick. The
product is hoisted by steam power and is sold locally and shipped.
The roof varies from slaty and softer shale in some places to sandstone
in others, but is everywhere sufficiently strong to permit mining by
the longwall method. Some trouble has been caused by the hardness
of the mining clay. below the coal. Wmslow glves the following sections
of the bed:

Feet. Inches. Limestone, “cap rock.”

Shale, black, “slaty.™

18 to 20
10 Coal.
2to3 Shale parting.
15 Coal.
3 \f,')x, {5'5 Clay.
()N Y~y
- I T Limestone.

Fi1c. 18. The upper coal bed at the
Caldwell Coal Co.s shaft

TBy some authorities this is given as 507 feet.
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;E‘eel:. Inches.

Coal

Shale, hard.

F1a. 19. The lower coal bed at the
Caldwell Coal Co.s shaft.

Inches
ShalE, ArabD . v vttt e e e e e e e 48
Shale, Black, BSSIle. . .. vttt et e e e 12
COAL .................................................................. 18 to 19

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

About two miles south of Hamilton (S. 15 S. 'W. 14 Sec. 26, T.
57 N,, R. 28 W.), the Lexington was formerly mined by the Hamilton
Coal Co. in what was known locally as the Tom Creek shaft. The
record of this shaft, as given by T. W. Hines of Kingston, and combined
with detailed measurements of the coal by Winslow, is as follows:

RECORD OF SHAFT SOUTH OF HAMILTON. Thickness. Depth.

Feet. Feet,
L . L 49 49
Kansas City limestone—
Limestone, blue. ... ..ouveinnin it eliiiniiinannnsn 2 51
S 1T YL G 15 66
Limestone, S0ft. ... vu it ini ittt i i e 31 97
Shale, with 4 or 5-inch rock seams interspersed.................. 7 104
Shale, black, “Slaty . cveernn ittt ittt 23 1063}
Shale, SANAY. . ..ottt ittt e e e ey e 8 1143
Gravel (CONCretions?) ... v.vcieitnirn i ininnaeninnennennnens 13 116
Flinty rock, spotted, hard, (Bethany Falls)...........covueunnnn 15 131
Shale, BaNAY . . .ottt ittt i i i i e 10 141
Limestone (Hertha) . . ..oueerne e ieieneenerneansneneearannins 8 149
Pieasanton shale— o
Gravel (Coneretions?) ... vuvvrrriinineereinneeieteennennnens ‘ 43 153%
1S3 0 T cees 82 | 235%
Sandstone, COArSe. ... .uuuretiiiianininrnnrerienrasseannnnns 27 262%
““Six-inch flint seams’ .. ........... e et e e 13 264
“Kimball,”” soft paint material (red shale?)..................... 3 267
L1 N 21 - 288
Henrietta formation— .
Hard limestone...... eseteastessansesacstaaseransaarnaneacen 4 292
“Kimball” (red shale?).............. P 2 294
“Hard flint” (limestonme?).............io.uun P 5 299
LAMeStOMe . « o vt ir et ine e eee e e 2 301
Cherokee shale—
Shale, drab........... Y 2 303
‘Shale, black, “slaty” ......covveiineinannn 1 304
COAL, 10 inches
Shale, 2 “ }(Lexington) ................................. 23 306%
COAL, 15 “
[0 ] 11 307%
“Gravel” (modular Himestone?) . .. .u.coeiviiriirarenantenenanann 3 310%

Sandstone, ANe-grained. ... ...ccvererianiieri ittt e 14 3241
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Winslow said of this mine, ‘‘The roof is poor and in the north-
western part of the mine a brown, bituminous sandstone replaces the
shale and sometimes reaches down into the coal. The black shale and
the coal, where this sandstone occurs, contain a great amount of bitumen
which exudes in drops. This coal bed is broken by many faults and
slips which seriously increase the cost of mining and limit the extent
of the workings. A lower bed, 110 feet deeper, has been shafted to
here. It is 19 inches thick and is covered by about 10 inches of black
shale which is overlain by drab shale. This lower bed is not much
faulted. but is reported to contain a good deal of pyrite.”

Kingston.—The Kingston Coal Company formerly operated a shaft
about one mile north of Kingston (S. E. 15 8. W. 14 Sec. 15, T. 56 N.,
R. 28 W.), on a switeh from the Hamilton and Kingston railroad. The
coal is reported to lie at a depth of about 235 feet. The following is a
record of the shaft* combined with details of the coal by Leo Gliick:

KINGSTON COAL COMPANY'S SHAFT.

Thickness. - Depth.
Feet. Inches. Feet. Inches.
S 2 6 .... 6 ...
Kansas City limestone—
Limestone, blue. . .......... ..o, e 9 15
Shale, black, “slaty’ . ...ttt i e 3 18 .
L 5 3 6 21 6
Limestone, last foot hard (Bethany Falls)............. 18 39 6
Shale, Clay . oo vttt et 2 .. 41 6
Shale, black, “slaty’™ .. ... . 2 10 44 4
LimestOme. « o cii ettt et i it e e 6 44 10
L0 7 6 45 4
Limestone, light-colored (Hertha).................... 5 4 50 8
Pleasanton shale—
£ 3 4R (=S P PN 1 6 52 2
Limestone, brown concretionary............cceoennn 4 56 2
FS T U 1 6 57 8
I T e« < P NN 6 58 2
Clay, DIUC. & ¢ vt ittt ettt et e a e et 3 ... 61 2
SandStOne, Gray « « v v v v inennnanar e 4 ... 65 2
Shale, SANAY . o v v vt v ettt et e 70 135 2
Sandstone, fine-grained at top, coarse at bottom....... 27 162 2
Bhale. oottt e e e e e 3 6 165 8
Limestone, hard. ...... .. it nnann 1 6 167 2
L] PP 3 170 2
SaANAStONe. & ¢ vt it ittt i e e 15 185 2
Shale, SANAY . ¢ v v vt i et ettt ittt e e 4 ... 189 2
Shale, black, “Slaty ™ . ..o oottt e 1 6 190 8
SANAStONE. « o o ittt e e 6 191 2
COAL (MUIDEITY) e e et ee et et it iaieeiaea e 4 191 6
L) 5 2 . 193 6
Henrietta formation—
Limestone, hard. ... ...t iniiiiinnnananns 1 6 195 .
L0 PP 6 195 6
Limestone, mixed with clay........ ... .. . ... ... 4 6 200 ....
S U 4 6 204 6
Limestone and shale. .. ......oovuiiiin s 4 ce 208 6
Clayandshale........o.ooiiieiniiiiniininannn 16 6 225 .
LimMestone. .« oottt e e i 4 ... 229 ...
Shale, blacK. . et vt e ettt ittt e - 8 229 8
B8 173 « V- P 1 8 231 4

*The log from which this is taken is somewhat imperfect, but it is believed the record
here given is approximately correct.
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KINGSTON COAL COMPANY’'S SHAFT—Continued.

Thickness. Depth.
Cherokee shale— Feet. Inches. Feet. Inches.
Shale, black, ‘“‘slaty,’”” 16 to 24 inches, average......... 1 8 233 ...
COAL (Lexington), 0 to 28 inches, average........... 1 6 234 6
L0 N 3 . 237 6
Shale, pyritiferous. . . ... ... i e 1 238 6
Limestone. . ...ttt i . e e

According to mine inspectors who visited this mine, the coal
generally varied in thickness from 15 to 28 inches but was irregular
and ‘‘faulty,”’ and in places ran as low as eight inches. It was last
worked in 1894.

About a mile south of town (3. E. 34 N. E. 1/, See. 28, T. 56 N,
R. 28 W.) a drilling is reported to have found 28 inches of coal at a
depth of 19614 feet—probably the same coal that is worked at the
Kingston shaft. {The coal was overlain by five feet of black, laminated
shale and®was underlain by clay.

Cowgill—A shaft 337 feet deep to the Lexington coal was formerly
operated about two miles west of town. The top of the Bethany Falls
limestone is reported to have been encountered at a depth of 85 feet,
so that the coal is 240 feet below it. The following details of the coal
at Cowgill were given to Winslow :

Inches.
Limestone CaP-TOCK . .. o\ v vttt et e it e ettt it e n e e 72
Shale, black, AsSile. ... ovv i i it e e e e e 12
L. N 8 to 10
Shale parting, dbout............... e e e e e 1
L0 10 7 N 7 16 to 20
[ 72 24

Inspectors who visited this mine while it was in operation report
the coal irregular and ‘‘faulty,”’ running as low as five inches in places.
It was abandoned about 1894.

Braymer—Mr. R. Hawkins of Chillicothe reports a drilling on
the farm of Dan Braymer, near Braymer, in which 18 inches of coal
overlain by one foot of black shale and two feet of limestone was found
at a depth of 220 feet and 28 inches of coal overlain by sandstone at
370 feet.. Two miles northeast of Braymer the following drilling -
failed to penetrate any workable coal:

DRILLING NEAR BRAYMER.

Thickness. Depth.
Feet. Inches. Feet. Inches.
[T T .Y - YA A N 5 .... 5 ....
Pleasanton shale—
A o... 10 ....
1 10 11 10
e 10 12 8
2 6 15 2
2 6 17 8
. 4 18 ...
14 ... 32

1 ... 33
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DRILLING NEAR BRAYMER—Continued.

Thickness. Depth.
Henrietta formation— Feet. Inches. Feet. Inches.

TAmMeStOne. ¢ v v ittt e e e e e 8 33 8
[ ¢ L= 9 .... 42 8
LAeStOMe . o oottt ettt e e e 3 N 45 8
Shale, TeA .. v ettt ittt e e s 3 . 48 8
Shale, SANAY . « oo v it e e e e et s 2 6 51 2
150 T 1P 6 6 57 8
LAmEStOMe . & v ittt ettt e N 8 58 4
Shale. .. s 5 6 63 10
LimMeStOme. & vttt e e e, 2 65 10
Shale, SANAY . < oottt et 6 71 10
LAmMesStone. « . ovvtite it e 1 2 73

Shale, SANAY . v vttt et e ettt e e 2 75

Limestone, dark Sray. . - oo vvetentennenneannennn 3 78

Cherokee shale—

S 4T - 4 78 4
Shale........... e 6 78 10
COAL (Lexingtomn) . ..vv vttt ettt eieieaeaneennannnnn e 2 79

Shale, mixed with coal. ............. . ...y 5 v 84 .
Limestone, dark gray ...« v v e iennnenneneennnanannn 3 3 87 3
£ 6T 1 ¢ 88 3
Sandstone, fine-grained........ ... .. i 20 108 3
Shale, SANAY, LAY « o« v v v ve e eeiia e eaneaaeeaaanennn 3 2 111 5
Shale, DIaCK. . oo vttt ittt ettt e 7 e 118 5
LAmMeStONe. & & v vttt ee i e et et e e et e 1 6 119 11
Shale, bituminous. . ... .o v vttt i i, 2 2 122 1
LimeStOne. .« vvvevneeennnannennennn e . 6 122 7
Sandstone, shaly. .....ooie ittt 1 6 124 1
LS 4 - 4 . 128 1
LIMeStOme. . .ottt ettt 4 4 132 5
L@ .. 4 132 9
LmMeStOne, BraAy . v v v it vttt et ee e 3 9 136 6
Sandstone and shale. .. ....... ... ... . i, 34 170 6
Sandstone, Shaly.....c.vvuettinteren e 3 173 6
Shale . .t 1 6 175 ...
COAL. e e e s . 8 175 8
S E: % 1o £t a5 « T 13 188 8
ST L O 25 6 214 2
Sandstone, CoarsSe. ... ... cuiuit ittt 7 221 2
Clay with CONCretions. ... ...otiutt it iinnnnnnn 5 226 2
Shale, bituminous. ... ... ottt 4 6 230 8
COAL (BeVIer?) e et i ittt ie el ie et i e eae e e 6 231 2
Clay. o oottt e e ieie e e 1 6 232 8
Sandstone, MiCaCEOUS. . ..ot vt in i e 2 . 234 8
3 4T P 1 6 236 2
LimMeStone. . . vov ittt el et e 3 10 240

3 s T - 3PP 2 ... 242 ...
LAmestone. . . oottt e 2 10 244 10
Shale.............. e e e 4 248 10
Limestone, %erruginous ............................. © 16 264 10
SRl . et e 12 276 10

CALLAWAY COUNTY.*

AVERAGE ANNUAL PRODUCTION, 1901-1910..........32,422 TONS.

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

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

GENERAL SECTION.

PENNSYLVANIAN SBERIES IN CALUAWAY COUNTY.

Average
Number. Stratum. Average distance
thickness. from top.
Feet. Feet.
1. Limestone, dove-colored, thin and irregularly bedded.......... 20 20
2. Limestone, brownish gray to blue, in one bed, compact, vertically
L3 ¢ R 7= S 1% 21%
3. Shale, blue (horizon of Summit coal)............coovviia. 4% 26
4. Limestone, light blue, thin and unevenly bedded, very impure,
b2 o T 0 () P 10 36
5. Shale and clay, dark drab, in places with streak or thin bed of
coal at base (horizon of Mulky coal), 2 to 4 feet.......... 3 39
6. Shale and clay, drab, nothing to 10feet...................... 5 44
7. Sandstone, commonly white and locally so calcareous as to re-
semble a limestone, elsewhere brownish, one to 11 feet.... 5 49
8. Shale, in many places bearing a thin, impure limestone ‘‘cap-
rock,”” 81028 f00t. ... oivi it i i e e, 11% 60%
9. COAL (Bevier), 18t048iIncChes... . ....cvviiiiiinnenenenns 2% 63
10, Clay, 1 t0 4 feet. . . vvue v iriiin it cn i iiiiriaanaaaans 2 65
11. Limestone, with thick shale partings, 1 to 11 feet............. 2 67
12. Shale, nothing t0 2 feet. .. ..vcovt ittt ieinniinaernns . e
13. COAL (Tebo), nothing to6inches. . ......c.ovviiiiiennanns e e
14. Clay, variegated, good fire clay in lower part, 10 to 65 feet.... 20 87
15. Sandstone, white to brown.......... ... ... . iiiiiiaia, 2 89
16. Conglomerate, flint and a few limestone pebbles and boulders in

a firm silicious matrix, 5to 50 feet ............ ... ... ... 15 104
17. Mississippian limestone. ..........coiiiiii it . e

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

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

-G-8
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narrow zones on either side of the axes of these arches.

THE COAL DEPOSITS OF MISSOURI.

The coal at

Younger, McCredie, and Calwood lies in a shallow trough between
the two arches; that at Stephens Store and Fulton lies close to the

southwestern side of the Browns Station anticline.
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The coal region
is affected not only by these main strue-
tural features, but by numerous minor
folds of small amplitude, though when
broadly considered the strata are nearly
horizontal over large areas.

It is only in the northeastern part of
the county that the Mulky coal bed can
be considered of any economic importance
whatever, and even there it is workable
in but small areas. Where the Mulky is
present the Bevier, generally speaking, is
very thin or is absent, the general section
in such places resembling very closely
that of eastern Audrain county. The
Bevier bed is workable, however, over a
large area and is mined on a large scale
at Fulton and in a smaller way at Younger,
Stephens Store, Millersburg, Carrington,
and numerous places not near towns. It
may be considered to underlie, with an
average of more than two feet in thick-
ness, an unknown area in the extreme
northwestern corner of the county and
nearly all of the territory bounded by a
line drawn from Stephens Store to the
headwaters of Stinson creek, down Stin-
son to Fulton, thence south to a point
west of Hams prairie, thence west to a
trifile north of Guthrie, thence northwest
to Cedar creek, and up Cedar to Stephens
Store. Over the greater part of this area
the coal can be easily reached by drifts
or shallow shafts in the numerous deep
valleys or by shafts less than 150 feet
deep on the high divides. The coal is not
of particularly high quality and the roof
is a shale that requires careful attention.
Beyond the main body of the Coal
Measures, in the southern and eastern
parts of the county, are numerous coal

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

Stephens Store Fulton Carrington
New Younger  Nickelson Shaft  Millers Creek  Simmons Siope Callaway C.Co.

Shale

W Coal 18”
B Clay 1"

i Cool 187

Limestone

IMg. 21. The Bevier coal hed in Callaway County.

and can be stripped with unusual faeility. Similar pockets are un-
doubtedly concealed beneath the Coal Measures area also, and when
penetrated by a drill may cause unwarranted excitement. If every foot
of coal be considered to yield 1,800 tons per acre and if deposits less
than 14 inches in thickness be excluded, the county’s original coal
supply may be roughly estimated as follows:

Area in
Range. | Town- Thickness of beds. square Tons of coal.
ship. miles.

7 49 Summit and Mulky 14 inches.............. 18 24,192,000
8 49 Summit and Mulky 14 inches.............. 6 le 8,064,000
10 49 Bevier 26 inches.. .. ..... i, 10 () 24,960,000
11 49 Bovier 30 inches.. .. ... v, 8 (?) 23,040,000
8 48 Mulky 14 inches, Bevier 14 inches......... 5 13,440,000

9 48 Mulky 15 inches in one-third of area, Bevier
l4inches. . ..o e 25 45,600,000
10 48 Bevier 28 inches. . ....... oo i, 24 64,512,000
11 48 Bevier 30 inches. . .. ..ot i 15 43,200,000
-9 47 Bevier 28 inches.........c.ooviiiiniinnn. 8 21,504,000
10 47 Bevier 28 inches. . ....... ..o, 35 94,080,000
11 47 Bevier 28 inches. . .....ovv i 12 32,256,000
10 46 Bevier 30 inches. . ......covv i 16 46,080,000
Pockets and basins in all parts of the county.|.......... 10,000,000
182 450,928,000

Utilization of the coal resources of Callaway county began at an
early date, pockets near the Missouri river being among the first to
be mined. Since 1887, the period during which statistics have beén
collected regularly, the annual production has varied between 12,633
tons in 1889 and 50,719 in 1908.

DETAILED MENTION.

Shamrock.—The coal beds near Martinsburg in Audrain county
~are found also in the mnorthern part of Shamrock township as far
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south as Shamrock postoffice. The upper bed, however, occurs only
in patches under the drift cover of the higher divides, and the lower
does not appear to be sufficiently thick to be of much economic im-
portance. In the valley and around the headwaters of Bachelor creek
and along Loutre creek as far up as the Audrain county line, Mis-
sissippian limestone outcrops. v

Auzxvasse—In the valley of Bynum creek, west of Auxvasse, only
Mississippian rocks appear under the heavy mantle of drift, and no
Pennsylvanian was found between that town and Shamrock on the
east or Ortiz on the north. It is probable that the axis of an anti-
cline, or arch, trending northwest-southeast lies near Auxvasse and
that only patches of Coal Measures rocks occupy Jackson and the
northeastern half of Liberty townships. Due south of Auxvasse, on
the mnorth side of Auxvasse creek, 10 feet of brownish red Pennsyl-
vanian sandstone lies only 35 feet below the level of the town; the
walls of the deep gorge through which the stream flows are of Mis-
sissippian age. Five miles up the creek, at the ford in section 25, 12
feet of flint conglomerate and 20 feet of light-colored sandstone overlie
the Mississippian, which appears only in the creek bed. One and one-
half miles farther up stream (See. 23, T. 49, R. 10) this basal con-
glomerate of the Coal Measures lies in the creek bed, but farther up
all outcrops are concealed by drift. No evidence of the presence of
coal was gathered on the north side of Auxvasse creek.

McCredie-Calwood-Callaway.—Two miles northeast of McCredie,
on the land of J. S. Henderson (N. 15 Sec. 2, T. 48 N., R. 9 'W.), are
some small openings, from which, however, coal has not been taken
for more than 10 years. The coal here is reported to be 32 inches
thick and to have a roof of black laminated shale capped by a thick
limestone. No coal has been found on the west side of the railroad,
although a line of small strip-pits shows its presence high up in the
bluffs on the south and west sides of Auxvasse creek from Henderson
to Calwood. The bed worked is very variable in thickness, in many
places measuring less than one foot. In section 18, just north of Cal-
wood, this bed is overlain by about eight feet of shale, drab in' the
upper part and black in the lower, and this in turn is overlain by 12
feet of limestone. In a draw east of Calwood (Sec. 20, T. 48 N, R.
8 W.) the basal conglomerate of the Pennsylvanian outcrops beneath
sandstone; about 20 feet above the sandstone is a coal bed that has
above it considerable sandy shale and is perhaps the Bevier. Three
miles due east of Calwood, on the east side of Auxvasse creek, what
may be the same bed is reported as 30 inches thick, and a pocket of
seven-foot coal lies about the same distance southeast of the village.
One mile west of Callaway, on the bank of Richland creek, 20 inches
of coal outerops, and the same bed may also be seen three-fourths
mile farther west, where is exposed:
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Feet
1. Limestone, Yellowish. . . ..ttt e e e, 15
2. Shale, dark gray, SOfb. .. .. .ottt e e 2
3. Shale, black, “slaty . . . ot et 2
4. COAL (MUIKY?) . ottt ettt et e e et e e e e e e } to 2
5. Clay, yellow to brown, to creek level. . ... ... .. ... i nnns e 3

The coal bed at Callaway, MecCredie, and Cé.lwood, resembles in
stratigraphic associations that so universally present in eastern Audrain
county, and may be identical with it. It is very irregular in thickness,
probably too thin to mine in most places, but underlies a large territory
embraced within a line drawn from MecCredie along Auxvasse creek to
Calwood and thence to Callaway and westward. The Fulton coal bed
(Bevier) is probably present in some places but not in all.

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

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

The Bevier has here many of the characteristics it possesses near
Columbia and other points in Boone county; the clay parting, however,
is not everywhere present. Lenses of iron pyrites (‘‘sulphur’’) are
plentiful and vertical films of white gypsum are found. Where the
black laminated shale lies next the coal the top is fair, but where softer
shale takes its place a few inches of the top coal are left up in places
to strengthen the roof. Vertical and highly inclined clay stringers
traverse the coal in places. A second coal bed (Tebo) is said to lie
about 20 feet below the Bevier and to be 10 inches thick. The strata
underlying the Stephens Store district are shown in the following shaft
sections reported by Mr. Nickelson and combined with mine measure-
ments by the writer.
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Nickelson shaft.

Kruteil & Thacker Kind of rock.
shaft.
Feet. Inches. Feet. Inches.

30 6 5] ¥ 4 T 9 ...
1 6 Limestone, hard, inone bed. . ... ... ..o 1 10
1 6 Clay, DLUB. o ot ot et i it iae e m e 1 6

10 SANASTOME . « « o v vt it e i .. ..
7 Shale, blue to drab, Clayey . ... oo 26 6
1 6 Shale, black, “Slaty’ ... .. it 1 6
3 4 COAL (Bevier), i-inch clay parting in center........... 3
1 2 [0 X R 1 ..
8 Limestone, impure, with shalepartings. ...............- 4 4. .

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

Rocks which probably lie a very short distance below the Bevier
coal outerop as follows in a bluff on Cedar creek, 14 miles southwest
of Stephens Store:

Feet. Inches.

1. Shale, drab....c.oceiuet i iinaeenn i 6 ..
2. Limestone, brownish gray, in two beds with thin clay parting, compact. 2 2
3. Shale, Heght DIUE. « - ot i ti it i e 1 6
R o6 7-¥ TR G /=) Yo 1SR R ce 6
5. Clayandshale, drab. . ... ...oitoten i 7 .
6. Limestone, light gray, nodular. ... ... ..ot 1 2
7. Shale, light drabtodark blue....... .o 3
8. Clay, drab, with coal streaks. ........ ..ot 2 2
9. Clay, White, Very Sandy ... v ovivrveencnin e 4
10. Sandstone, white, thin-bedded, to creek level...................co0n 2

Millersburg—Where the Columbia-Fulton gravel road crosses
Cedar creek the top of the Mississippian limestones lies 20 feet above
water level, beneath a layer of flint conglomerate and about 20 feet
of fire clay. The Bevier coal, therefore, lies well up in the hills in this
part of Cedar valley. A short distance north of Millersburg it was
formerly mined from a shaft only 10 feet deep. Alongside the Fulton
road, two miles southeast of Millersburg, it lies only a few feet above
Miller ereek and is mined in a small drift on the land of J. S. Lloyd
(N. E. 14 S. W. 14 Sec. 6, T. 47 N, R. 10 W.). Due south of Millers-
burg (S. B. 14, N. W. 14 Sec. 13, T. 47 N, R. 11 W.), near a small
drift, the Mississippian appears in the creek bottom. A little coal is
occasionally stripped at other places along MMillers creek between the

two drifts. The rocks exposed in the creek valley are:
: Feet. Inches.

1. Limestone, steel blue, COMPACH. v v vvvrvieeeerenneeann e 1 6
BT @ 15« e =¥ LYo 3 .
3. Limestone, blue to gray, compact, vertically jointed, 10-inch shale part-

b= T o T 2 4
4. Shale, light-colored at top, dark below (Summit coal horizon).......... 6 ..
5. Limestone, light gray, nodular.......... ... i 1 6
6. Shale, upper part sandy, lower clayey, with thin layers of sandstone... 34 .
7. COAL (Bevier), 2 feet t0. ... ot ittt ittt it it aaa i 2 9
b= 7 3 6
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. Feet. Inches.

9. Limestone, dark blue, weathers uneveniy, shale parting in center, thick-
ness variable
10. Shale, Variegated. ..o v et vttt ettt et e e
11. Interval, chiefly white clay
12. Mississippian limestone

LNaow

The Bevier coal is mined in a very small way from shallow shafts
and strip-pits on Smiths ereek. At one place (N. E. 14 Sec. 19, T.
47 N., R. 10 'W.) 30 inches of coal was observed under 20 feet or more
of shale and sandstone.

I'ulion.—For many years a considerable quantity of coal has been
mined west and southwest of Fulton and hauled to the city for use
at the State 'institutions and elsewhere. Very little of the product is
shipped. - All the mines utilize the Bevier bed and employ the longwall
system of mining, wedging the coal down after undercutting. The coal
bed bears considerable ‘‘sulphur’’ in thin streaks of iron pyrites and is.
cut up in places by vertical or highly inclined clay seams; the roof
is poor and all below the thin limestone cap-rock is liable to fall in
the roadway.  The seam is irregular in thickness, ranging from one to
four feet, but. averages about 28 inches. The field lies south and west
of Stinson creek; cast of Stinson creek and north nearly to Callaway
an arch or anticline has raised the Pennsylvanian so high that all except

patches of it have been removed by erosion.

In the southwest corner of Fulton a fire clay pit of the Fulton
Fire Brick Co. exposes 40 feet of the white and gray clay that lies
just below the Bevier coal bed. The top of the pit is 25 feet below the
Fulton coal and the base of the clay is not yet uncovered, showing that
the fire clay in this depression has the remarkable thickness of more
than 65 feet. A’ short distance up Stinson creek Mississippian rocks
rise above creek level and the flint conglomerate that lies under the
fire clay is nine feet thick; down stream the conglomerate rises in a
bluff 50 feet high. Up small draws on the south side of Stinson creek,
near the clay pit, are the two shafts of the Harris-Trigg Coal Co. and
the slope of J. W. Simmons. The shafts are 30 and 40 feet deep and
hoisting is done with a horse whim; the slope mouth is about seven feet
above the coal and the haul from the face is about 1700 feet. The
rocks outeropping on the ridge on either side of which the mine open-
ings are situated are:

Feet
B0 Vo 7o oY R 16
[ - U O 3
Sandstone, light buff, very calcareous in places 10
Clay, Very Sandy.....oecoeveennennnenanns e .. 5
Limestone, impure, concretionary, one foot to . 2
Shale, in part sandy........ccoeeeeen- : 5
COAL (Bevier), 18 to 36 inches, averag qgi

R

Fire clay, morethan.................
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One and one-half miles west of Fulton, beside the Chicago and
Alton railroad (N. W. 14 S. W. 14 Sec. 18, T. 47 N, R. 9 W.), the Fulton
Fire Brick Co. mines the same bed at a depth of 100 feet, hoisting by
steam power and shipping the product to Fulton for use at the company ’s
clay plant. The coal bed is 20 to 48 inches in thickness, with an aver-
age of 30 inches. Under the coal is 25 to 30 feet of fire clay, the
lower portion of which was formerly mined. North of this mine are
two shafts—those of J. F. Reed, 27 feet deep (S. W. 14 S. E. 1/ Sec.
12, T. 47 N., R. 10 W.), and of Joseph France, 57 feet deep (N. E. 14
N. E. 14 Sec 13), both of which employ horse-whim hoists. The thick-
ness of the bed worked varies, as at the Fulton Fire Brick Co. shaft.
Along the south side of Stinson creek from . near the Reed mine to
Fulton is a line of dumps from abandoned mines. The France shaft
was being sunk at the time the district was visited by the writer, fur-
nishing an opportunity to measure the following vertical section in it
and at neighboring outerops:

Feet
1. Limestone, dove-color, thin and irregularly bedded................cooaunnn 20
2. Limestone, brownish gray to blue, in one bed, vertically jointed.............. 13
3. Shale, blue (horizon of SUMMIt COAL) . v v v v ve vt rnr ettt ans 4
4, Limestone, light blue, thin and irregularly bedded, weathers unevenly on top,

VOrY IMPUTe. . - o cee it i iinearneaacnanraeenans 16

5. Shale, dark drab (horizon of Macon City coal).... 2%
6. Sandstone, light gray, very calcareous, compact. . . 6

2 VY T Y 1%
8. Limestone, very impure, CONCretionary.......cvvemeenenronnnneneneennsns 3
L2 T = Y - Y 7
10, COAL (BeVIOT) 4 it et atac e iate e raeasaneasocatasanenernnseenannssns 2
5

11. Fire clay, more than......... et essanacetnsaacaanacatatatananerasanansan

Shafts have been sunk at several places along the Jefferson City
road within two miles of Fulton; at present two mines are in operation.
The Fulton Coal Co. shaft 100 feet (S. W. 14 N. BE. 1/ Seec. 19, T. 47 N,,
R. 9 W.), and the W. T. Sims mine (N. E. 14 8. W. 14 Sec. 19) are
operating. Both use steam hoists. The rocks in this district are
essentially the same as at the Simmons slope at Fulton and lie at about
the same level, but the coal is somewhat less variable in thickness and
averages nearly 36 inches.

Feet. Inches.

6 “ Sandstone.

Coal.

4 Clay.

Fie. 22. The Bevier coal bed
southwest of Fulton.
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Carrington.—On a branch of Middle river, one-half mile east of
Carrington, operations have been begun by the Callaway Coal Co. to
excavate with a steam shovel the Bevier coal bed, which underlies the
bottom lands and dips gently down the branch at an angle equal to
the gradient of the stream. Owing to the dip a large quantity of fuel
can be obtained by:stripping 15 feet or less of the alluvium and shale
that lies over the 28-inch coal bed, and it is the intention of the com-
pany to ship over a spur to the Chicago and Alton railroad. The
heavy limestone of the Fulton section lies 32 feet above the coal, the
interval containing shale and a thin bed of sandstone. Mr. Pugh
reports that in drilling he encountered a 20-inch coal bed 16 feet below
the Bevier; this lower bed was not seen to outcrop and is evidently a
local basin deposit.

The Bevier coal bed outerops low down in the valley of Middle
river from near the Columbia road (Sec. 10, T. 47 N., R. 10 W.) to
below the Jefferson City road (Sec. 12, T. 46 N., R. 10 W.), below which
it rises to the top of the divide. In the upper part of the valley the
strata above the coal are much like those at the France shaft, the upper
limestones being more than 25 feet thick, the interval between them and
the coal containing 32 feet of sandstones and shales, and the coal aver-
aging 28 inches in thickness. Where the Jefferson City road descends
to Middle river and in the steep bluff a short distance south (S. E. %4
S. E. 1 Sec 2, T. 46 N., R. 10 W.), the followmg section is exposed:

Feet.
1. Sandstone, ferruginous, coarse, one foot t0. ... ... . ool 5
2. Limestone, gray, thin and very irregularly bedded, about. .................. 20
8. Shale, ALBD. . ee vt ittt ie et i e a e e 2
4. COAL, streak (Mulky HOTIZON) . . .o vv vt veeeisnan e aiieaaeneans e
5. Olay and shale, drab, in part very sandy and with thin la.yers of sandstone. . 34
6. COAL, upper six inches dirty (Bevier).............ooeiiiiiieiiiiiinnaann. 3
7. Clay, with concretionary limestone in lower part.............coivieieivnann 4
8. Clay, yellowish drab......cooiuiieniieetniain it 12
9. Sandstone, white, thickness variable, more than................ovveerieeans 2

10. Conglomerate, rounded pebbles of flint and limestone firmly cemented, more
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Hams Prairic—Between the locality last mentioned and Hams
prairie the Bevier coal bed and its,overlying limestones are exposed
along the upper courses of Craghead creek and its tributaries. Near
the south line of Sec. 6, T. 46 N., R. 9 W. the coal is mined for the
country trade by means of a horse-whim shaft and from several drifts
near creek level. The following section is exposed:

Feet. Inches.
1. Limestone, brownish gray, thin and irregularly bedded...........ccn.-n 25
2. Interval, chiefly clay Shald. ... .c.ovvemeereerenteinrananeeseseranns 32 ....
3 2

3. COAL, upper 8 inches very dirty and worthless..............c.covnnne

One-half mile down Craghead creek the flint conglomerate outerops
in the stream bed and the coal lies 20 feet above it. A short distance
farther down stream Mlsmsmppmn limestone appears and the coal
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rises high in the divides. If the Fulton coal bed is present near Hams
prairie it lies only in patches on the higher lands. Several thick coal
pockets have been found in the district, of which the best known 1is
that of W. C. Weeks (N. E. 14 Sec. 16, T. 46 N, R. 9 W.), where a
pocket containing 5 to 12 feet of coal, the lower part cannel and the
upper bituminous, has been mined to a very slight extent. Devonian
limestone, dipping steeply, lies a few feet below the coal and outcrops
at higher evels in the adjoining hill.

Guihrie—Near Guthrie wells and outcrops show that the Fulton
coal has been eroded away and that only part of the fire clays below it
remain. About a mile northeast of town, however, the Bevier bed has
been drifted about 25 feet above Snells creek and is 30 inches thick.
This seam probably underlies most of the territory between this point
and Carrington and beyond. It is reported that an important pocket of
coal has been worked with a shaft three miles east of Guthrie, near the
Jefferson City road; it may be re-opened. The pocket is said to be
1500 feet wide and 14 feet thick. Other pockets are exposed near
Caldwell. .

Other Pockets—Callaway county has long been noted for its pockets
of thick coal and much money has been wasted by those who have
attempted to mine them on a large scale. Although many are remarka-
bly thick, containing as much as 80 feet of coal, most of them are very
small in lateral dimensions and do mot contain more than sufficient
coal for purely local use. These pockets occur in all parts of the
county, but are exposed only outside the area covered by the main
body of the Pennsylvanian. =They are especially well known in the
rough country near the Missouri, where many were mined during early
days to supply fuel for the boats then so numerous on the river. Many
old workings may be observed near Hibernia and Mokane and ex-
aggerated statements as to the amount of coal in those districts are still
current.

CARROLL COUNTY.*
AVERAGE ANNUAL PRODUCTION, 1901-1910.......... 1,467 TONS,

Carroll is one of the counties in which coal mining has been chiefly
confined to small mines from which coal is taken, principally during
the winter months, to supply a local trade. The upper part of the
Cherokee shale, including thin but persistent coal beds, is at or mnear
the surface over much of the county, and consequently coal may be
obtained in many places from drifts or from shallow shafts.

*A few sections in Carroll county are given by G. C. Broadhead (Iron ores and Coal
fields: Mo. Geol. Survey, pt. 2, 1873, pp. 59-61 and 73-75). Coal is mentioned by Arthur
Winslow (Prelim. rept. on coal: Mo. Geol. Survey, 1891, pp. 107-110). The topography’

of the southern two-thirds of the county is shown on the Lexington and Marshall sheets of
the U. S. Geol. Survey.



. ORIGINAL TONNAGE. ’ 123

The area bordering the bluffs of the Missouri and Grand rivers
is underlain by the shales and sandstone of the Cherokee. Northwest
of this area a belt extending from the southwest corner to Hale is
characterized by the barren limestones and shales of the IHenrietta
formation. The table-lands and mounds in Hill, Leslie, and Stoke’s
Mound townships are capped by the basal beds of the Kansas City
limestone and the remainder of the county by the shales and sandstones
of the Pleasanton. In that part of the region in which formations
other than the Cherokee outcrop, important coal horizons lie concealed.
The general section of outcropping rocks is essentially the same as in
Livingston county. (Seep. 264.) In Carroll county, however, the Mul-
berry coal is absent from the base of the Pleasanton, its horizon,
wherever exposed, being marked by a conspicuous layer of red and
greenish shales.

The Lexington bed is absent in all parts of the county in which
its horizon is exposed but may be present below the surface in the
northwest corner; the Summit coal is not known to be over six inches:
thick; the Mulky is locally workable; the Bedford, Bevier, and Tebo
heds appear to be present over most of their outcropping areas, though
the upper two are rather variable in thickness. The Tebo is the lowest
outcropping seam, and there is little information concerning the 200
feet or more of Coal Measures between it and the thick Mississippian
limestones. In this interval there may be several beds of coal, perhaps
locally quite thick but not very persistent; individual hasins probably
underlie only a few square miles. Developments at Waverly, in La-
fayette county, show the possibilities of these lower strata. Along
Grand river and in neighboring country, strong dips are so common as
somewhat to complicate mining conditions.

The absence of deep drillings in the western part of the county
throws doubt on estimates of the thickness of coal in that region. The
following estimate is based on areas more or less certainly known to
contain coal in seams 14 inches or more in thickness:

Mulky coal, 18 inches, 3 square mileS.............oeeuurunnonnn. 5,184,000 tons
Bedford ‘¢ 16 ¢ 100 ¢ e e e e e 153,600,000 ‘¢
Bevier ‘“ 16 b 150 ¢ e e e e e e e 230,400,000 **
Tebo ‘“ 18 “ 100 ¢ e e i e s 172,800,000 *“
FOr the COUNMY < v vttt ie et taa e cneeenaneenaeeninananaenas 561,984,000 tons

Probably other deposits concealed beneath the surface, especially
in the northwest corner of the county, would bring the grand total
to at least 1,000,000,000 tons.

DETAILED MENTION.

Carrollton.—About one mile west of Carrollton (N. E. 14 and S. E.
% S. E. 14 Sec. 31, T. 53 N., R. 23 W.) several shafts were operated
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but their depths could not be ascertained. Mr. J. 8. Atwood, on whose
land they were located, reports the coal as being in a trough having a
northeast-southwest direction. The coal was 16 inches thick in the
middle, thinning to 4 inches on the upturned edges. In a ravine just
west of the shafts are some abandoned drifts. The beds that should
contain the Summit and Mulky coals outerop in the bluffs near Carroll-
ton, but are barren of workable coal. Mr. S. M. Wilcoxson furnished
the following record of a hole drilled from a low level on the west side
of the Burlington railroad at Carrollton (N. E. 34 S. W. 14 Sec. 32,
T.53 N, R. 23 W.):

DRILLING AT CARROLLTON.

Thickness. *  Depth.
Feet. Inches. Feet. Inches.
() 12 25 .... 25 ....
(1T LT oY 13 ... 38
Shale, blaCK. ..o oottt iia i i e 11 ... 49
ROCK e ittt ittt et e e s 1 ... 50
[ TN LT~ o V.o R 3 53
B ROCK e & i ittt et et e e e 1 54
Shale, BIaCK. . oot et ti et i et e e e 5 59
ROCK e v e ettt ettt i i s 1 60
Shale, dark Bray ... - o ccv et nmeenerneenenasaennan.s 6 66
SANAStOMe . « c v i et ettt et 3 69
Shale, light and dark with 12 inches of “slaty” COAL...... 21 90
Shale, like last, showing somered............ ... oovvanntn 30 120
SANASEOME . « o v veveeee it 4 ... 124
Shale, sandy, light and dark.......... ..., 17 ... 141
F % 2 s 11 70+ 1= J A 3 ... 144
Shale, grayand darkK. . ........ccoiuuriotenner i s 47 ... 191
Sandstone, soft, White..........c....oiiiiiiiiii 20 .... 211
Shale, AT . ¢ et i et i it ii it e et 5 ... 216
Sandstone, red. . ..o it ittt i i 6 .... 222
Shale, arK. . v oiei e iiie ittt eini e ia e 10 .... 232 ....
100 7N P e 5 - 232 5
Shale, dark, mixed with nodules. ... .........ccoieinnenn 1 7 234 ...
Limestone, hard (Mississippian, lower limit of coal)........ 7 ... 241

A little over 3 miles east of Carrollton (N. W. 14 8. E. 1/ Seec. 36,
T. 53 N., R. 23 W.) is the shaft of Henry Brooks, in which the following
section was measured:

Thickness. Depth.
Feet. Inches. Feet. Inches.
(0703 0T0=7: ¥ L= s AU P 11 6 11 6
Shale, black, ‘‘slaty,”” gra.dmg up to light shale............ 2 ... 13 6
COAL (SUmmMIt) . o v o cveiee it iiii i imeaneaeaeraeenn e 6 14 ...
Shale, soft, Hght Arab. . ..o v it it 4 8 18 8
Limestone, light gray, weathers buff..................... 2 4 21 ...
Shale, drab, hard. .. .. ..ot e 2 10 23 10
Limestone, light gray, hard. . ............ oo 2 8 27 6
.Shale, black, “slaty,” containing hard black concretions and
layers of black, bituminous limestone at base.......... 6 .... 33 6
COAL (MUIKF) e ot teeieeien i i eiieinsennennananenennn 1 7 35 1
L) R < T 64+.... 41 1

The coal varies from 14 to 24 inches, averaging 18 inches. Aside
from one inch of dirty coal at the bottom, the bed is fairly clean except
for scattered veins and streaks of pyrite, gypsum, and calcite. Mining
is done on the longwall plan, the roof being good except for sporadie
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oval limestone ‘‘niggerheads’” that in places cut down into the coal and
are held only loosely in the roof shale. The underelay is 6 to 14 feet
thick and tends to ‘‘heave.”” The coal is hoisted by horse-power and
is sold locally or hauled to Carrollton. Across the road to the south
the same coal was mined by P. M. Wallen (N. E. 14 N. E. 14 Sec. 1,
T. 52 N., R. 23 'W.). The arca of workable coal is much decreased in
the district by the irregularity in the under surface of the roof. Near
Carrollton the Mulky is very thin.

Feet. Inches.
3t05 % Limestone, drab, hard.
4 = Shale, drab.

Shale, black, hard.

18
20 to 28

Coal, thickness variable.

Clay, sandy.

F1c¢. 23. The Mulky coal bed.
near Wakenda.

Wakenda.—The Mulky coal is mined north and west of Wakenda,
where it is about 40 feet above the Missouri bottoms. About two miles
northwest (S. W. 14 Sec. 8, T. 52 N., R. 22 W.), in the drift of Adkins
and Sparks on land of Walter ‘W oodson, the coal averages 18 inches,
but varies from nothing to 26 inches. The roof is strong, and in places
cuts down badly into the coal. Other small mines in the same bed
have been worked in the vicinity. Near this place, at Hardwick’s Mill,
is the following section :*

Feet. Inches.

Limestone, upper 2 feet hard, compact; lower 3 feet, marly, concretion-

8 P R 5
Olay and sand, shale at intervals. . ...t 15
LAmestone, ard. . ..o v et it 1 to 2
Shale, buff above, bituminous, fissile. .......... ... 3
COAL (SUMMIE) .« ¢ v v vvv v ettt 6
[0 102 L LR R 1 6
BRI, AATK . « o o vvvae et v enne e r e 4 to 5 ..
LAimestone, Nard DIUe. ... ..ot ne e et 3to 5
Shale, upper 4 feet light drab, lower 1} feet black, fissile, contains globu-~

lar and OVOId COMETBtIONS . o oottt r e e en e niaeees 5 6
COAL (Mulky), drifted. . ... .oovrrer i .... 20 to 28
[0 13 R R 4 to 8 R

Miami Station.—Between Miami station and White Roek quarry,-
more than a mile southwest, the regular beds of the Coal Measures are
replaced by massive sandstone that fill an ancient channel similar to
the Warrensburg and Moberly channels in other parts of the State
and perhaps belonging to one or both of them. At the quarry there

*From notes of C. H. Gordon.
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are nearly 100 feet of white sandstone thinning at its northern end
where it overlies 3 feet of black, laminated shale lying above 18 inches
of sulphurous coal in regular Cherokee deposits; both the ‘‘slate’’ and
the coal are cut off abruptly by the sandstone.

One mile northwest of the quarry, in the drift of John Amos on
land of John Bargold (N. E. 1/, S. W. 1/ Sec. 6, T. 52 N, R. 21 W.),
the coal varies from 10 to 20 inches, averaging 18 inches. Near the
entrance ‘‘slaty’ shale forms the roof, but further back soft shale
wedges in and makes mining impracticable. The coal is mined on the
longwall plan and is sold locally. In a neéar-by ravine, the following

section was measured :

Thickness.
Feet. Inches.

L. Clay, White. ... i e 2 ..
2. Shale, light drab, ferruginous layers at top and bottom. ............. 4 1
3. Shale, light drab. ... ... . ... i e 15 ..
4. Shale, black, “Slaty . .. ... e 3 -
5. COAL, weathered. ... ... ...ttt ittt 1 7
6. Clay, drab, very hard................... e 1 1
7. Limestone, hard, impure, concretionary. ................uivuneennnn 6
8. Shale, dark to light drab. .. ... ... . ... . . . . . .. . . 1 5
9. Shale, black, “slaty™”. .. ...... ... ... ... TN .. . 8
10. COAL mined By AImMOS. ... ettt it ettt ettt ieeeeeinennn 1 6

The lower coal is near the level of the flood plain at this point but
rises to the southeast and one-quarter mile away is 30 feet above the
bottoms. The same two beds have been mined at several places both
to the east and the west.

DeWitt.—Coal, probably the Tebo, has been mined about 3 miles
. west of DeWitt at the shaft of Chas. Carter on land of John Griffith
(N. W. 1, S. E. 74 See. 28, T. 53 N., R. 21 W.), but the opening has
been temporarily abandoned. Mr. Carter reports the following section:

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

B OTL. o e e ’ 19 ... 19 ....
COAL, dirty. .. N 4 19 4
Shale and clay. . 4 . 23 4
COAL (Bevier). 1 8 25

Limestone, COMPACT. ..o v vttt it ittt iei e 4 ..., 29

Shale, black, “Slaty . ... ot e 2 ... 31 ....
COAL (Tebo), mined. . . .....ouuitntne e 1 8 32 8
L 4+.... 36 8

In a ravine below the mine the Bevier coal is 22-24 inches thick
with ‘‘soapstone’’ shale, and, locally, ‘‘black bat’’ above it. Several
old drifts have been driven into this bed.

- About 6 miles northwest of DeWitt is the shaft of John Kenyon'
(N. W. 24 N. W. 1 See. 8, T. 53 N, R. 21 W.). It was opened about
four years ago but is worked only in winter. The shaft, 16 feet deep,
reaches 18-20 inches of coal, probably the Bevier. The bed is overlain
by gray shale which permits it to be mined on the longwall plan. The
coal is hoisted by a horse-gin and is sold locally or hauled to near-by



BOSWORTH. 127

villages. Mr. Kenyon reports 42 inches of coal at a depth of 147 feet
near his house.

Bosworth.—Mining on a small scale has been carried on about 5
miles northeast of Bosworth, near Grand river. On the land of H. W.
Metealf (N. E. 34 N. E. 14 Sec. 8, T. 54 N., R. 21 W.) the Bedford coal,
28 inches thick, has been stripped; it is overlain here by 3 feet of shale,
so that the full thickness is present. The coal is free from ‘‘sulphur.”’
A short distance southeast the following seetion was measured in an

abandoned drift in the Bevier coal:
Thickness.

Feet.  Inches.
Shale, Arab. . ... e i 64+ ...
Shalo, soft, Dlack. . . ..ot e 2 .
Limestone, black, Tull of shells. . ...\ vut i i 1 7
COAL
Parting of Black shale . ... .ottt e e e 1 10
COAL
Oy, QALK o o vttt e ittt e e e e e e e e 4+

The Tebo coal is exposed in a ravine near the stripping, but is
only 12 inches thick. West of the stripping the strata are apparently
faulted, beds being exposed stratigraphically more than 100 feet above
the Tebo. TUp the branch, these higher beds dip strongly to the east,
so that a shaft 125 feet deep would be required to reach the Bedford
coal just west of the stripping.

West of Bosworth railroad cuts expose a few inches of the Sum-
mit coal. Other cuts near-by show no coal at the Lexington horizon.

Bogard.—Stratigraphically, Bogard is about 50 feet above the top
of the Ienrietta formation; consequently no coal of importance out-
crops in the vieinity, the horizons of the Bedford, Bevier, and Tebo
beds being about 150-200 feet below the level of the depot. The coun-
try rock to the west is rather heavily buried beneath the drift, as
shown by the drilling at Bingham, 7 miles seuthwest, where no solid
rock was found to a depth of 200 feet.

Tina—The strata commonly containing the Mulberry, Lexington,
Summit, and Mulky coals are exposed within short distances of Tina,
but all are barren of coal. An imperfect record of a drilling for oil
near Tina reports about 4 feet of coal at 44 feet and about 2 feet of
coal at 73 feet. This has not been verified by a shaft. A record 2
miles southwest (S. W. 14 S. W. 14 Sec. 3, T. 54 N, R 23 W) reports
21/ feet of coal at a depth of 187 feet.

Hale—A few miles east of Hale, along Grand rlver are many out-
crops of coal and several mines and strippings. The largest operations
are in the vicinity of Little Compton, where the Tebo has been stripped
in pits covering several acres. The Tebo coal varies from 18 to 30
inches, is hard, lustrous, irregularly bedded, and generally free from
pyrite in scattered nodules of large size. It is overlain by blue shale,
" which varies from nothing to 6 feet in short distances and is in turn
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overlain by hard, black shale containing ‘‘niggerheads.”” The coal is
sold locally or hauled to Hale. Dips are numerous and erratic. The
mines in the district are: R. M. Cowan (S. W. 14 S. E. 14 Seec. 8, T.
55 N., R. 21 W.), drift in 22 to 26 inches of coal; Thomas White, on
land of Chas. Baughn (N. W. 14 N. E. 1/ See. 17, T. 55 N., R. 21 ' W.),
stripping in 18 to 23 inches; R. E. Callaway (N. W. 4 N. W. 1/ Sec. 16,
T. 55 N, R. 21 W.), slope to 23 inches; James Odell (S. E. 14 N. E. Y
Sec. 17, T. 55 N, R. 21 W.), shaft (abandoned) 40 feet to 23 inches.
At ““Mowhee Bluff’’ (S. W. 1/ See. 17, T. 55 N,, R. 21 W.), near
Little Compton, 13 to 20 inches of Bedford coal is exposed directly

Feet. Inches.
Shale, black.

2
=
5 = Shale, drab.

24 Coal.

g Clay, hard, sandy.

Fic. 24. Coal bed at Little Compton.

beneath 25 feet of sandstone. Two other beds are reported in the
lower part of the bluff; they probably lie at the Bevier and Tebo
horizons.

The Tebo coal apparently retains a position above water level of
Grand river as far as the northeast corner of the county. The shale
and sandstone above the Bedford coal are exposed at many places
south and east of Hale, so that the coal along Grand river is not over
50 or 75 feet below the surface. A well at the creamery is said to
have reached, at a depth of 290 feet, the thick Mississippian limestone
that marks the lower limit of coal.

Plymouth.—Extending from the north line of the county south to
Mandeville is a table-land capped by the Kansas City limestone, which
lies at the base of the Missouri group. Coal, reported in a number
of places, probably belongs to the Ovid or to some other bed in the
Pleasanton shale and is not of great importance.

CASS COUNTY.*
AVERAGE ANNUAL PRODUCTION, 1901-1910............ 4,032 TONS.

Coal is mined in a number of places but chiefly for local use,
being shipped only from Creighton.
Little is known about the county’s coal resources, as drilling has

*The geology of Cass county along the Missouri Pacific railroad was first described
by G. C. Broadhead (Mo. Geol. Survey, Rept. for 1872, pt. 2, pp. 167-168, 195-201). Coal
is mentioned by Arthur Winslow (Mo. Geol. Survey, Prelim. rept. on coal: 1891, pp. 132-
133). The topography is shown on the Harrisonville, Olathe, Mound City, and Butler
sheets of the U. 8. Geological Survey.
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been confined to a few localities and the chief coal horizons lie too
deep to be exposed. The escarpment formed by the thick beds at the
base of the Kansas City limestone crosses the county sinuously from
the southwest to the northwest corner. West of it the important coal
horizons lie at depths of 200 feet or more. East of it the general level
of the county is about 200 feet lower and the outcropping rocks belong
mainly to the Pleasanton shale and the Henrietta formation. In the
southeast corner of the county, along Grand river, the shales and
sandstones of the Cherokee shale outcrop in a small area. The general
succession of strata is shown in an outerop and drill record at Pleasant
Hill, given below:

OUTCROPS AT PLEASANT HILL (AFTER BROADHEAD).

Thickness

Kansas City limestone— Feet.
L. Bhales, Clay e . o o vt ttee ettt e et i e e e e 4
2. Ochre, brownish, decomposing, foSsiiiferous. ......ovvererveruneenn... 3
3. Shale, dark drab, Clayey. .. ...ttt i e e 4
4. Limestone, buff todrab..... ... ... i i e 7

5. Limestone, grayish-drab, rough and irreguiarly bedded; has buff shaly

020 1 4= 8

6. Shale, brown and buff, Calcareous. . .. ....vvunt et erinneiernneeanaen 1%
7. Limestone, blue, shaly, turns brown on exposure. . .................. 4
8. Shale, blue and bituminous with an occasional knife-edge of coal..... 4
9. Clay,blueand bufl. ... . . e 3
10. Limestone, light-drab to gray (Bethany Falls). ......covveinvennn.nn 16

11. Shale, blue and bituminous, with limestone bands near center....... 11%
12. Limestone, gray, in places ferruginous (Hertha).®.............c..... 4

Pleasanton shale—
I TR - 1 14
14. Sandstone, calcareous, or sandy limestone, dark brownish gray when
weathered, blue when fresh.......... ... ... i 2
15. Sandstone and sandy shale.......... ... .ottt iiiiiinenn 40
. DRILLING AT PLEASANT HILL.?
150 FEET BOUTH OF MISSOURI PACIFIC STATION.

Thickness. Depth.

. Feet. Inches. Feet. Inches.
Dark Clay . .« it i e et e 30 .... 30 ....
Gravel, water-bearing. ..... ... .o it 2 ..., 32

Pleasanton shale—
Clay, with thin layers of sandstone................. 43 ... 75
Black, bituminous shale, with thin streaks of coal (Mul-
L 07=3 o020 S 3 78
Dark shales, with thin limestone layer............... 2 80
Dove-colored shales. .........covviiiiiin .. 9 89
Henrietta formation—
Limestone, Bray . ..o etneneruenenroeeennenenns 5 94
Dove-colored calcareous shales..................... 7 101 -
Dark shales withred bands. ............. ... ... 2 6 103 6
LT - O 28 131 6
SandsStone. . . v vvi it e e e 3 134 6
Shales and limestone. ........cooviitiiniiiiiin 17 151 6
Black shales with thin coal ceams................... 3 154 6
Shales and Clay. ... oo vveiieniin it it 3 157 6
Blue limestone. . . cvvvune it ane it iia e 10 167 6
Dark shales and sandstone................ooouinnn 7 174 6
Dark blue andred shales. . .....vcvviiiniinnennennnn 15 189 6
Hard blue imestone. . .....c.ovviiiiinrien e 2 191 6

+Shepard, E. M., Underground Waters of Missouri; Water-Supply Paper, U. S. Geol.
Survey, No. 195, 1907, pp. 113-114.

G—9



130 THE COAL DEPOSITS OF MISSOURI.

‘ DRILLING AT PLEASANT HILL—Continued.

Thickness. Depth.
Feet. Inches. Feet. Inches.
Cherokee shale—
Dark shales and coal (Lexington)................... 1 6 193
[ ¥ R R 2 195
SANASTOME . & v v evvv et cn i s 10 205
TATNEStOTIE . & o v et ee e ea e ea e 2 207
SANASTOMO . o v vttt e ceema e e 3 210
Shales and COAL. .. v v v v i vttt it 1 211
Alternating sandstone and shale.................... 80 291
Dark SHaleS. . . ovv e neeeeninnernnanneneacoasannnns 1 292
1) T L= 9 301
Bituminous “‘slate’ . ... oo e 3 304
Sandstone and shales....... ... i 18 322
Shale, “‘slate,” and a footof coal................... 2 324
Sandstone and shales with pyrite................... 31 355
LAMEStOME . ¢ v v v v eeeeveeece it tan e 1 356
[ 2T 1= = U 3 6 359 6
Good bituminous COAL............iiiitaiiiennnn 1 6 361
Fine clay, with nodules of ironstone................. 5 ... 366
Clay, shales and ironstone. . .............oottannns 10 .... 376
Micaceous sandstone, with some clay................ 105 ... 481
Dark clay, with a foot of coal...............ocvnnnn 5 ... 486
Sandstone and blue shales with pyrites.............. 47 ..., 533
£ T - P 19 ... 552
Brown sandstOne. . .. ...ttt 28 ... 580
Mississippian series (lower limit of coal)—
Limestone and chert. . .........viiiieanneneeeann 25 ... 605

The record of the drilling and the outecrop measurement together
form practically a complete, though very imperfect, section of the
Pennsylvanian of the county. It may be considered fairly typical
for strata above the Cherokee formation, though below that the strata
probably vary considerably from place to place. Some of the coal
horizons of the Cherokee are probably as persistent as in,other coun-
ties, but, owing to the absence of limestone, they can not be identified
with certainty.

Three coal beds of general distribution, the Ovid, the Mulberry,
and the Lexington, outerop in the county. The Ovid seam lies near
the top of the Pleasanton shale, and, while relatively persistent, it
rarely exceeds two or three inches in thickness. The Mulberry bed
lies a few feet above the base of the Pleasanton shale in the south-
eastern portion of the county. A few miles to the south, in north-
western Bates county, it is an important bed, but its maximum known
thickness in Cass county is only 12 inches. It has been stripped in a
few places for local use. The Lexington bed, though not utilized in
‘Cass county, is mined at several places in Johnson county, where it
varies from 14 to 18 inches in thickness. In the vicinity of Creighton
it is either absent or too thin to be of any value. In the Pleasant Hill
drilling it is reported as 18 inches of dark shale and coal.

Drillings at widely separated points indicate that the whole county
is underlain by one or more workable beds. Any estimate as to the
coal resources of the region, however, must necessarily be very rough.
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An examination of the available drill and outerop records indicates
that the assumption of an average of 36 inches of coal in beds not
less than 14 inches thick is very conservative. On this basis the total
original coal reserve of the county is 2,460,672,000 tons.

DETAILED MENTION.

Creighton—DMining has been carried on near Creighton for several
years and a shipping mine, opened in 1898, is now operated by Stone
and Son (S. B. 14 N. W. 1/ See. 24, T. 43 N., R. 29 W.). The shaft is
165 fect deep. The product is hoisted by steam and loaded on a tram-
way three-fourths mile long and connected with the Kansas City, Clin-
ton & Springfield railway.

MEASUREMENT AT CREIGHTON MINE.

k ) Inches
Shale, hard, forming a GOOA TOOL. . ...\ttt ittt et ettt e 24
Shale, black, soft, Up t0 5 Inches, USUALY . « .o it it i ittt e iaennn 2
COAL, clean except for one-fourth inch of pyrite in places near middle........ 28-34
Clay, sandy, Bard. . oot it i it e e e e e e e, 12 +

The underclay is too hard for undercutting and the room and
pillar method has been adopted. The stratigraphic position of the
coal is somewhat doubtful, though its distance below the Lexington
coal and to some extent the nature of the strata above it indicate that
it lies at the horizon of the Tebo, the coal bed mined in many places
in Henry county. :

DIAMOND DRILLING NEAR CREIGHTON MINE (S. E. } N. W. } SEC. 24,
T. 43 N., R. 290 W.).

Thickness. Depth.
Feet. Inches. Feet. Inches.
Loose @arth. .. ..o vi it i i s 15 ... 15 ...
Henrietta formation—
COA L. e e e e 4 15 4
L0 Y 2 2 17 6
Limestone.............. e 1 8 19 2
Cherokee shale—

1S3 v (< 6 10 26
COAL (Lexington)..........covumunvinnnieenan .. 3 26 3
L) 72 2 9 29 ..
T S 9 38 ...
OCHIE, TOA . . v vt et vt e e et iaae et 3 .. 41 ...
SRB)E. o e e 3 ..., 44 ...
SandsStone. . ..ottt i e 2 -6 46 6
[ £ 1 3 5 49 11
COA L. e e e e .. 8 50 7
[0 ] 2 7 11 58 6
Shale, black, “Slaty’ .. .covirriiiiinr i 1 ... 59 6
Shale, AarK. . oot veee ettt ieee e e 8 - 67 6
Sandstone. . ......ccoiiiiiiii i e 13 4 80 10
Shale, black. ... oo ittt i e i 5 8 86 6
COAL,afewinches.........ouvvvnviniiinenenannnns
Bhale, red. ..ooitn et i e 13 . 99 6
Shale, SANAY . « oo ve et ve e i iie et 5 .... 104 6
Sandstone. . ......coviiiiii i e aeneaaa 3 6 108 .
Shale, SANAY . . .ot evee i e 2 [ 110 6
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DIAMOND DRILLING NEAR CREIGHTON MINE (S. E. 1 N. W. 1 SEC. 24,
T. 43 N, R. 29 ‘W.)—Continued).

Thickness. Depth.
Cherokee shale—Continued. Feet. Inches. Feet. Inches.
Shale, “Slaty .. c et eneerarareraranenssnnneranas 10 6 121 ...
COAL, a few Inches (Bevier?)............coovennnnn e e e e
CROCK, BAard. . ... e e e e e 6 121 6
Shale, dark, SaNAY . ... coe vt nacenensenenns 9 .... 130 6
Sandstone, hard, shaly. .. .....ovvieriieeneees 3 ... 133 6
Shale, blue, SANAY . « ¢« vt ver v rnnnreranenerenanne 4 .. 137 6
COAL (Tebo?), mined..........ccvvveerennnncnnnns 3 5 140 11
Shale, DIaCK. .o et ettt ittt ia e iin e 4 141 3
[0 75 D 4 2 145 5
SANASEONE. « v v ve et e e e e 1 6 146 11

A drilling not far distant (S. W. 74 N. E. 7 Sec. 24) and begin-
ning at a higher level, shows:

Thickness. Déepth.
Inches. Feet. Inches.
L0167 6 32 6
01 - 7 9 42 9
{010 17 I 16 85 4
[0 - 3 R 27 168 5
[0 7 - 18 261 e
e 326

About five miles northwest of Creighton, near Walnut creek (S.
W. 14 Sec. 34, T. 44 N, R. 29 W.), the following beds were encountered.

Thickness. Depth.
Inches. Feet. Inches.
COAL ... oiiiiiiiial R 5 10 5
1070 - 7 P 20 33 ....
L0107 N e 18 84 6
COAL . ..ot it e e 10 131 10
L1010 7 N 16 169 10
11010 - I 31 185 7

The last bed mentioned is probably the same as that mined at
Creighton, the drilling beginning at a higher level, stratigraphically,
than either of the other drillings quoted.

Harrisonville.—Several years ago a hole was bored at Harrison-
ville to a depth of 50514 feet in search of gas. At 292 feet, 18 inches
of coal mixed with laminated shale was found. The record is too im-
perfect to fairly represent the coal resources of the district.

Miscellaneous localities: Drilling has been done at many other
places in Cass county, among them Garden City, Lone Tree, Austin,
and Lisle, but the records are not available. At Paola, Kansas,i a
drilling is reported to have struck 4 feet of coal at a depth of 631
feet (115 feet below the Lexington horizon). The thickness reported
is questionable, but it is to be noted that the coal apparently lies at
the same stratigraphic level as that mined at Creighton.

}{Univ. Geol. Survey, Kansas, vol. 1X, 1908, pl. 88.
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CEDAR COUNTY.*
AVERAGE ANNUAL PRODUCTION, 1901-1910............. 748 TONS.

Cedar county is on the border of the Ozark region; and in it the
Pennsylvanian rocks are confined to the higher ridges, having been
removed from much of the area by post-Pennsylvanian erosion. Coal
mining, for local consumption only, is carried on chiefly near Jerico,
Lebeck, and Balm, and east of Caplinger Mills, by stripping or drift-
ing. The Pennsylvanian consists chiefly of sandstones of a reddish,
brown, buff, or orange color. The principal coal bed lies but a few
inches below the base of a considerable thickness of sandstone. Widely
separated outerops of coal exhibit marked similarities in character
and associations, yet, owing to the absence of good horizon markers,
it is unsafe to correlate beds on opposite sides of a large upland area.
Any of the areas shown on the State geological map as Pennsylvanian
may contain coal, but in many districts the fact can be determined
only by drilling. .

The following estimate of the total coal reserve is based on 1,800
tons per acre-foot, and includes only beds over 14 inches thick:

Tons.
Eldorado Springs, average 20 inches, 36 square miles.............ooovvnnn 69,120,000
Jerico, average 20 inches, 36 square miles..............coiiiiiniiiia 69,120,000
Lebeck-Balm, 18 inches, 9 square miles..........cooviiveieean s 15,552,000
Caplinger Mills, 20 inches, 6 square miles........ ... couvvianan.n e 11,520,000
Other beds and POCKEtS. ..o vv v vn ittt in e cii s 5,000,000
TPOL tHO COUNBY .+ < v vt vee e eee e e ivenaesnennnanesonsesasoasennennes 170,312,000

DETAILED MENTION.

Jerico—The divide in the southwestern part of the county between
Horse and Cedar creeks is largely capped with Pennsylvanian rocks,
chiefly sandstone. Below the sandstone in many places is a bed of
coal that lies less than 50 feet above the base of the Coal Measures.
Whether the coal is coextensive with the sandstone is a question which
can be determined only by drilling, but the probabilities point to the
existence of many barren areas. The sandstone in some places rests
directly on the coal, but in others is separated from it by a thin shale
that weakens the roof in the mines when it exceeds one or two feet
in thickness. In the Jerico district the coal mined is generally found
in two benches, each varying from about 7 to 15 inches, with a shale
parting of 8 to 24 inches. The coal, while generally of good quality,

*The geology of Cedar county was described by G. C. Broadhead (Rept. for 1873-1874:
Mo. Geol. Survey, pp. 62-76). The coal is mentioned by Arthur Winslow (Prelim. rept.
on coal: Mo. Geol. Survey, 1891, p. 160). The topography is shown on the Stockton. and
Nevada sheets of the U. S. Geal, Survey.
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may be only fair, and contains a moderate amount of pyrite in thin
streaks or scales. The following drifts were in operation when the
district was visited: L. Godfrey, one-fourth mile west of Jerico, 17
inches of coal with a 12-inch parting; Chas. Carter, 1 mile southwest,
26 inches of coal with an 8-inch parting; Pogue bank, 3 miles south-
west (N. E. 1 S. E. 14 Sec. 20, T. 33 N, R. 28 W.), 24 to 27 inches of
coal with 18 to 24-inch parting; William Givit (Old Duncan bank),
about 3% miles south of west (N. W. 74 N. W. 14 Sec. 13, T. 33 N,
R. 29 W.), 22 inches of coal with an 18-inch parting; R. T. Taylor 5
miles southwest (S. W. 14 S. W. 14 Sec. 24, T. 33 N, R. 29 W.), 25
inches of coal, with a 6-inch parting; at the latter place the lower four
inches of the coal was dirty. '

In the next township north of Jerico coal has been reported from
a few places both east and west of Tingley, also from 414 miles north
of Jerico (Sec. 3, T. 34 N., R. 28 W.), but it appears to be thinner than
that south of Jerico.

Eldorado Springs—The area in the vicinity of Eldorado Springs,
bounded on the west by Clear fork and on the east by the tributaries
of Little Clear fork and Alder creeks, contains much sandstone, below
which, at least in places, is coal. At the drift of Geo. Anson, about a
mile southwest of town (N. E. 14 N. E. ¥, Sec. 29, T. 39 N, R. 28 W.),
there are 22 to 36 inches of coal below 514 feet of shale. Sandstone
appears above the shale. In the northeast cornmer of the town what
appears to be the same bed of coal is reported to be only one foot thick.

Lebeck—Just west of Lebeck and at ‘‘Coal Hill,”” about one mile
southwest coal has been extensively stripped. The region is covered
with sandstone, beneath which and overlying the coal is an extremely
variable layer of shale, sandstone or conglomerate, which ranges in thick-
ness from nothing to 2 feet and which in some places is so hard that
it has to be blasted out before stripping ecan proceed. The coal varies
from 11 to 22 inches in thickness, is rather irregularly bedded and
contains a few plates of pyrite on the bedding planes, particularly
near the base. The coal is used locally or hauled to Eldorado Springs.
The following are the more important strippings in the distriet:

Thickness of

coal.
Inches.

C. A. Schroder.......... S.E.i1N.E. } Sec. 19, T.36 N.,, R. 27 W.... 18
C. M. Schroder.......... N.E. 318 E. } Sec. 19, T. 36 N., R. 27 W.... 18
C. M. Schroder.......... N.W.1S.W.} Sec.19, T.36N., R. 27 W.... 11-22
John H. Selby........... S.W.3N.W.1 Sec.20, T.36N., R.27T W.... 18
Edward Davisson........ S.E. 1 N.W. 1 Sec. 20, T.36 N.,, R. 27 W.... 18
‘W. E. Reynolds, on land .

of Andrew Ogleby...N. W. 31 N. W. % Sec.20, T.36 N., R.27 W.... 18
Daniel Boyer............ S.W.iN.E. } Sec. 17, T.36 N., R.27TW.... 18
Bert Bailey............. S.E.i1N.E. } Sec. 17, T. 36 N.,, R. 27 W.... 18
Isaac Williams. ......... S.E.i1N.E. % Sec. 17, T. 36 N., R. 27 W.... 20
J.W.Andes. ........... S. W.1N.W.1 Sec. 16, T.36 N., R. 27 W.... 18
E. M. Beebe.,.......... S, W.3N.W.3 Sec 16, T.36 N., R.27TW.... 18

AT
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Balm.—Coal resembling that at Lebeck is mined in the vicinity
of Balm. At the crossroads on the southern edge of the village (N. E.
Ly 8. W. 1 Sec. 22, T. 36 N., R. 27 W.), 18 inches of coal was formerly
stripped and drifted. About one-half mile south of Balm is the strip-
ping of William Smith (N. W. 1/ N. W. 1/ Sec. 27, T. 36 N,, R. 27 W.),
at which the following section was measuréd :

Feet.
BAMASHONO. & .ttt e e e e
Shale, sandy, grading into next beloOW. . .. ..ot i e 5 to 5%
Shale, ‘“‘bluo slate,” hard when fresh, weathers blue orred. . .......oovviunan.. ¥ to 1
COAL, 15 10 22 INChes, AVOTAZO .. ..ottt ittt ettt et ieieeaes 1%
L0 E 6+

North of Balm, near the north line of the ecounty, coal is reported
20 inches thick. -

Caplinger Mills—The only area east of Sae river in which coal
is known to occur, lies east of Caplinger Mills, in the east-central part
of T. 35 N., R. 26 W. Broadhead, who estimates its area at six square
miles, gives the following section, obtained in the S. E. 14 S. W. 14
See. 13, T. 35 N.,, R. 26 W.: )

Thickness.
Feet. Inches.
F F 4 T 5 oo T 2O e e
R L 10
COAL, tolerably good, containing a good deal of pyrite and somewhat
B C N O 0 + T 1 4
Shale and clay, passing into sandstone below. .. .......vieven e 2 to 3
COAL, more compact than top seam; sald to bo better, but contains some
530 0 T 1 6

In the N. E. 14 S. W. 1/ of the same section the coal was found
to be 36 inches thick, and in the N. W. 14 S. W. 1/ to be 20 to 36 inches
thick. It is also reported in the N. H. 1/ of section 24, same township.

CHARITON COUNTY.*
AVERAGE ANNUAL PRODUCTION, 1901-1910.......... 8,403 TONS.

Although there are important fields adjacent to it on the morth
and east, Chariton county has never produced much coal. There are
many small mines on thin coal beds in the region, but no shipping
mines have ever been operated in the county except a few that were
worked intermittently, for the region contains no thick coal beds and
no thin ones of good quahty, except in districts rather remote from
railroads.

In the mnorth-central part of the county, near Rothville and on
Mussel fork, are exposed sections embracing rocks from the lower

*The topography of the southern part of Chariton county is shown on the Marshall
and Glasgow atlas sheets of the U. 8. Geol. Survey. Brief mention of coal is made by Wins-
tow, Preliminary report on coal: Mo. Geol. Survey, 1891, pp. 91-92. The geology and
topography of the eastern edge of the county are represented on the map of the Bevier quad-
rangle republished in this volume with the report on Macon county, and of the Huntsville
quadrangle with the report on Randolph county, :
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part of the Henrietta formation to the Tebo coal beds, and these repre-
sent nearly all the strata found above drainage within the limits of
the county. Except in parts of the valleys of East fork, Middle fork,
Mussel fork, main Chariton, and the northern part of Yellow creek,
there are few good exposures, as a heavy mantle of drift and other
loose surface material covers much of the region. This drift covering
combined with channel deposits that are similar to those oceurring in
Randolph county and are apparently rather irregularly distributed,
and also with the absence of conspicuous limestone or other persistent
beds to act as markers, renders the geology of Chariton county some-
what difficult to unravel. There are four horizons at which workable
coal occurs: . v ‘, ‘ '

COAL BEDS OF CHARITON COUNTY. Feet.

T, DMULKY COBL. .t ettt ittt et e oeae it a e e 0 to 2
073 ) 15 to 50
2. Beviercoal,intwo benches........ ...ttt 1to &
8 =3 <2 10 to 25
3. Tebocoal...... .o iiiiiinnnnnnnns PP 0 to 2%
8 RT3 P P 60 +
B O 13 - T T Y- 0to 5

The highest bed, the Mulky, lies just beneath black laminated shale
which grades upward into softer material and contains concretionary
“‘niggerheads.”’ Over the shale is a thin but compact limestone cap-
rock, the whole forming an excellent mine roof. This bed has been
removed by erosion from a wide territory in the western and southern
part of the county and was never deposited in workable thickness in
much of the remainder of the county. Its most important known
occurrence is at Rothville.

The rocks next below the Mulky consists of sandstone and shale
and which are very irregular in thickness and character. The Bevier
coal bed, so important in Macon, Randolph, and other counties, is also

Fishtrap Bynumville E of Salisbury N E.of Keytesville  Rothville
Shale E Shale Shale Shate
: Coal 12" Coal 16"
Coal 29 Coal 24
Shale 11ft.
Clay 6" Shale 104 ft.

Clay & v

- Coal 12
Coal 13 Coal 20° Goal 8

i Clay

T o
N Clay 20

Limestone,

Fig. 25. The Bevier coal bed in Chariton County.
a potential though neglected factor in the development of northeastern
Chariton county. As shown at the mines at Fishtrap, Prairie Hill,
east of Salisbury, and east of Shannondale, the quality of this coal is
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good and the bed is only slightly thinner than in the main producing
fields farther east. A factor with which to reckon, however, is the
““bench rock,”” or clay parting, which divides the bed into two benches
and in many places thickens so much as to render mining difficult. In
spite of this fact, several profitable though practically unknown coal
fields lie along the eastern edge of the county, and especially in its
northeast corner. Further west the parting thickens to 10 feet or
more, separating the Bevier into two distinet beds, distinguished in
this report as the upper and lower Bevier. In some places the upper
and in others the lower is thick enough to justify mining, though only
on a small scale. Local mines are operated in these deposits at Eeccles,
south of Keytesville, at Guthridge Mills, and near Trade. -

'nder the limestone member that lies below the underclay of the
Bevier bed is a succession of shales bearing a few thin bands and con-
cretionary layers of limestone. Under this is the Tebo coal, a bed that
underlies nearly all of the county except a strip about five miles wide
on the west and south. It attains a thickness of 27 inches at South
Marceline and possibly more in the upper part of Mussel fork valley,
but in most of the county is less than two feet. The roof is in part
a firm “‘slaty’’ shale and in part a weaker clay shale. The quality
of the coal is in general not so good-as that of higher beds, as it con-
tains a larger amount of ‘‘sulphur’’ and other impurities. It underlies
nearly all of the county except the main bottom lands and has been
mined for local consumption northeast of Sumner, west of Rothville,
near Brunswick, south and southeast of Keytesville, near Eccles, south
of Salishury, and east of Shannondale. This bed is now being utilized
at very few.of these localities. On the county line, at Marceline, it is
being mined for railroad and shipping purposes.

About 60 feet below the Tebo and separated from it by shales and
sandstone is the Bureka horizon. Very little is known about the nature
of this coal bed, as it lies too low to outerop and little drilling has been
done in this region. In counties on the east it lies in basing of fair
thickness separated by rather broad barren areas. It is not safe to
sink to this bed until drillings have proved a minable thickness under
the entire area it is planned to work. - If the bed formerly mined in the
town of Salisbury and found by drilling south of town is the Eureka,
as seems probable, basing of thick but irregular coal will be found by
the drill in other localities. The Eureka is the lowest coal likely to be
discovered. As shown by a drilling at Brunswick and several in neigh-
boring counties, the Mississippian underlies the Coal Measures at depths
very little below the Fureka horizon and in places probably projects
above it. There is probably no coal.-under the bottom /lands of the
Missouri and Grand rivers.

The total original tonnage of the county is very roughly estimated
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in the following table. The estimate includes no parts of beds less than
14 inches thick and assumes a content of 1800 tons to the acre-foot.
The quantity already mined is so small as to be negligible:

Bed. Tons.
B D .~ R R 172,800,000
Bevier, both upper and lOWer. . . ...ttt 997,000,000
B = Yo Y 849,000,000
Eureka (problematical) .. ... ..ottt 150,000,000
B 1 R 2,168,8C00,000

Broadly speaking, the strata of Chariton county are horizontal;
so that the depth of a bed below the uplands may be roughly deter-
mined by the level of its nearest outerop in the valley. There is a very
gentle general dip to the south, which is approximately equal to the
gradient of the main streams. There are, however, minor undulations
that cause variations in the level of heds along certain zones.

DETAILED MENTION.

Lagonda.t—A shaft sunk many years ago at Lagonda, in the
northeast corner of Chariton county, is said to have encountered the
Mulky and Summit eoal beds. The surprising feature of this is that
the Mulky lies at an altitude of 670 feet, although at a place one mile
south and at Hammacks Mill, five miles north, it lies about 50 feet

higher.

SHAFT AT LAGONDAL (S. W. 1, 8. E. §, SEC. 18, T. 56 N.,, R. 16 W.).

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

L0 -5 € 55 ¥ & r) Y 14 ... 14 ...
Limestone................. e e 3 ... 17
Shale, black, “Slaty . .o et ettt et i e 5 6 22 6
COAL (SUmmMIt) . o v e iee e et e ettt e e 1 1 23 7
L - PN 6 24 1
Shale, bluish white........... ... .. ... ... i i, 18 42 1
Limestone, hard........ ..ottt nnnennn. 3 45 1
Shale and COAL (MuIKY) . ot iitn it iiiii e iennnnn 4 49 1

Fishirap Ferry—The Bevier bed§ is exposed just above water
in the Chariton at Fishtrap, where a drift has been driven into it and
operated by J. A. Clark (N. W. 14 S. W. 1/ Sec. 29, T. 56 N., R. 16 W.).
One-half mile north J. H. Jeffrey has sunk a shaft (N. W. 14 N. W. 1/
Sec. 29, T. 56 N., R. 16 W.), hoisting with a horse-whim. The coal at
these local mines is of fine quality and comparatively free from
““sulphur.”” There is an average of 42 inches of coal split into two
benches by a parting of hard clay that lies about one foot from the
bottom and averages four inches in thickmess, though in one or two
places it is as much as 16 inches thick. This parting does not appear

+See map of Bevier quadrangle in report on Macon county.

1A report on the Bevier sheet: Mo. Geol. Survey, 1893, p. 35.

§This bed was doubtfully correlated with the Mulky (Macon City) by Gordon (A
report on the Bevier sheet: Mo. Geol. Survey, 1893, p. 36), but high water prevented his
examining the section, and information recently gathered shows conclusively that the coal
mined is without question the Bevier,
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to interfere with the economical working of the mines and both benches
are cut by one shot. Above the coal is more than 14 feet of shale that
is drab at the top and black and hard at the base, forming a very fair
roof. Below the coal is clay that averages about 20 inches, but varies
because of the uneven surface of the limestone upon which it rests.
The latter is at least two feet thick and very hard and compact. W.
T. Wilson has recently sunk a shaft west of the Jeffrey mine (N. W. 14
N. E. 14 Sec. 36, T. 56 N., R. 16 W.), reaching the Bevier at 60 feet.
He reports that the coal is 58 inches thick and the clay parting only
one inch. Over the coal is about 30 inches of black shale, over which
is 24 feet of alternating sandstones and shales lying under 34 feet of
drift. Thick coal probably underlies a large territory in this cormer
of the county, and deserves more attention than it has received.

Bynumuville—The Bevier bed was formerly explored by a shaft on
the land of C. R. Billeter on the ecast side of Bynumville (N. W. 1
S. E. 14 Sec. 35, T. 56 N, R. 17 W.), where it lies only a few feet below
the level of Elm branch, and where in 1911 a new shaft was being’
sunk. What is probably the Mulky bed, but may be the Summit, was
found in a well not far distant.

SECTION AT BYNUMVILLE. .
Feet. Inches.

1. Limestone, compact, one-half inch clay parting near middle............ 2 6
2. Shale, soft at top, black and “‘slaty” inlower part...........«........ 3
3. COAL (MUIK?) . ettt e et ettt et e et et e tte e ettt e 1
4. Clay, white .. 2
B IMUEIVAL. ot ittt e e e .. 30
6. Shale, light at top, becoming darker towards bottom 18

COAL, 24 inches,
‘““Bench rock,” 6 t0 12 inches, p(BOVIOr) .. « v vrvrireennn iernennrnnnn 3 6

N

COAL, 12 inches,

Hamden.—In the summer of 1911 a shaft was being sunk between
Hamden and Mussel fork by Arthur MeSparns (N. E. 14 N. W. 1
Sec. 20, T. 55 N., R. 17 W.), who expected to find three to four feet of
coal at less than 50 feet, an opinion based on coal found in an old well
located a short distance east.

Prairie Hill.*—When Prairie Hill was visited a shaft had been
sunk 42 feet through the following:

SHAFT AT PRAIRIE HILL (8. E. { 8. W. { SEC. 32, T. 55 N., R. 16 W.).

Thickness. Depth.

. Feet. Inches. Feet. Inches.
Dt Clay . vttt e et e 20 20 ...
LAmeStONe . o o vttt e e 1 6 21 6
Shale............ T e e e e e 10 31 6
Limestone, blue. ........ N 3 N 34 6
Shaie, black, ‘‘slaty’’ (horizon of Mulky coal)............ 6 e 40 6
Sandstone, white.................. ... ... il 1. 6 42 ches

It is said that below this are 44 feet of sandstone and shale to a
coal bed 54 inches thick, including a fouriinch shale parting, and it is

-

*See map of Bevier quadrangle in report on Macon county,
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the intention of Mr. Sears to begin operations in it. A well one-half
mile north of the shaft penetrated this bed. Two miles southeast of
Prairie Hill, on land now owned by Harlan Moffet (N. E. 34 N. W. 1
Sec. 9, T. 54 N., R. 16 W.) an abandoned shaft 102 feet deep is reported
to have reached coal four feet in thickness. The coal mined in this
district is probably much the same as that at Thomas Hill in Randolph
county, where the Bevier bed is shafted.

Salisbury—In 1894 a company of citizens of Salisbury sank a
shaft 180 feet in the southwest corner of the city. At first coal nearly
five feet thick was mined, a railroad switch was laid, and preparations
made for a large production, but as the bed proved to be very irregular
in thickness and the roof soft, operations were soon abandoned. Judged
by elevations alone, the bed mined appears to be the Eureka, and
further prospecting might reveal important deposits at this horizon.

SALISBURY COAL SHAFT. Thickness. Depth.
Feet. Feet.
1. ¥ 10 10
S E:5 ¢ e £511703 « V- 3 100 110
1S <1 L g PP 60 170
Limestone and shale. . . ... ..ottt ittt i 5 175
COAL (BUPEKA?) o ot vt et teteee e eeeennee et tnananeeneneennnnas 5 180

As shown in this and other drillings at Salisbury, the horizon of
the Bevier bed, which contains workable coal only two miles east, is
occupied by a sandstone that very probably fills a channel identical
with or similar to the main Moberly channel. Red sandstones and
sandy shales that probably lie at the base of this channel may be seen
on the bank of Middle fork east of Salisbury (S. E. 14 S. E. 14 Sec. 1)
and at least 30 feet of the same material in a small quarry and its
vicinity, one-half to one mile south of the city. South and southwest
of Salisbury, near Middle fork, are several small abandoned drifts in.a
thin coal bed (Tebo). Winslowt states that a lower bed composed of
two benches of two feet each, separated by two feet of shale, was
found here, was shafted, and was soon abandoned. The lower bed is
evidently the same (Eureka) as the one mined at 180 feet in the shaft
at Salisbury.

OUTCROPS ONE MILE SOUTH OF SALISBURY (N. W. } N. W. 1 SEC. 14,
T. 53 N., R. 17 W.).
Fect. Inches.

1. Sandstone, red, evenly bedded, in part massive (Moberly)............ 30
2. Limestone, light brownish gray. . ......cc.oiiiieiiiiiiinnannennnnn . 6
3. Concealed, probably shale......... .ottt iiiiineennnannnn 5 ..
4. Limestone, dark blue, COmMPact. . ..o vttt i a e R 4
5. Shale, black, “‘slaty,” with ‘“niggerheads” 2 6
6. COAL (Tebo), reported.........c.ovuvunn.. 1 6
7. Concealed, about.................. e 15 ..
8, COAL, QIrty.....coviiimiin it D 4
B TR 3 3 PN 8

10. Limestone, reddish, concretionary, in bank of Middle fork .......... 5

1Preliminary Teport on coal: Mo. Geol. Survey, 1891, p. 91. The writer can not agree
with his correlation.
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Fig. 1. Pavement of Summit cap-rock in stream bed and the *“Chaetetes” lime-
stone bluff.

Fig. 2. Sandstone quarry one-half mile south of Salisbury, Mo.
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Although the Bevier bed is not present in the immediate vicinity
of Salisbury, it is typically developed two miles or more east of the
town, where it lies just above the level of Middle fork. Shafts about
50 feet deep have been sunk beside the railroad and operated for
short periods before being abandoned because of four to 12 inches of
hard clay that separated the coal into two benches. Two local mines
situated near Middle fork are now supplying a large wagon trade.
One of these is operated two miles mortheast of Salisbury by J. P.
Henderson.

HENDERSON SHAFT (S. W. 1 8. W. : SEC. 31, T. 54 N.,, R. 16 W.).

Thickness. Depth.

Feel. Inches. Feet. Inches.
0 PN 17 ... 17 ...
SandStoNe. « v v e i e e s 4 ... 21
Shale, BANAY . . vt ittt i i e e e 8 ... 29 ...
0% By TS] o ) < 1 6 30 6
Shale (horizon of Mulky coal at top).............ovvv.nn 40 ... 70 6
COAL, 23 inches '
Clay, 16inchesp(Bovier). ......ccvvviiinreneiverinnans 4 3 74 9
COAL, 12 inches

L0 0 PN 1 6 76 3
Limestone, upper' surface UNOVeIl. . . . .ovvv e et errinrns . . e e

At this mine the clay parting is hard, contains clusters of iron
pyrites (‘‘sulphur’’) and streaks of coal, and varies in thickness from
8 to 36 inches, with an average of 16 inches. Except the upper two
mches the coal is of good quality and changes little in thickness. The
other mine is a horse-whim shaft, 32 feet deep, operated by W. A.
Anderson (S. E. 14 N. B. 14 See. 31, T. 54 N,, R. 16 W.).f Here
the upper bench of coal is 23 inches, the lower 17, the clay parting
three to eight with an average of six inches, and the underclay at least
three feet. Both mines hoist with horse-whims and work room and
pillar. The upper bench is shot first, then the lower is either shot out
or pried up. The roof is a ‘‘soapstone’’ of fair stablllty, more than
three feet of it seldom falling in the entries.

Shannondale.—There are no outerops in the broad, open valley
in which Shannondale lies and probably no coal, as the drift is evidently
very thick. One well on high land southwest of town (N. W. 14 N. W.
1, Sec. 6, T. 52 N., R. 17 W.) reached no solid material in 112 feet.
In the bank of Bast fork, at the northwest corner of Howard county,
is 18 inches of coal at the Lower Ardmore horizon,§ the section exposed
being :

OUTCROP ON EAST FORK (S. E. $ SEC. 35, T. 53 N., R. 17 W.).
Feet. Inches.

2. Ooncealed, about.. e e 3 ..
3. Limestone, dark blue to drab,inonelayer.................coooue.nn 1 e
4. Shale, Black, “‘SIaty’ . - ittt e e e e 2 6

P 6

5. Limestone, 1ike NO. 10. .. . v ettt iinirtaiaanacanasennas

1For location, see map of Huntsville quadrangle in report on Randolph county.
§See end of report on Howard county.
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OUTCROP ON EAST FORK (S. E.  SEC. 35, T. 53 N., R 17 W.)—Continued.

Thickness. Depth.
Feet. Inches. Feet. [nches.
1. Limestone n0AUIEs, 100S8. . « . v v vvvvvnserttteeeeeee et aneeenn e e
6. Shale, black, ‘‘slaty,”” with large lenses and ‘‘niggerheads’ of limestone )
B 01T o TSP 5 6
7. COAL, Qirty (Teb0) ..ttt ittt it e i 1 6
8. Clay...e ittt et s 1 6
9. Limestone, bluish gray, very concretionary.............c.ooviiui.nn e 6
10. Clay, Hght §elloW. . oottt it ettt ittt i e e 3 6
11, COAL, IIPUC. ¢ttt ettt ettt e e ettt e et ettt ettt e et R 1
12, Clay, at Water 1evel. . . ...ttt e e s 2 Ce

Less than one mile east of this the Bevier coal and other strata
lying just above the last section are exposed in a gully.

EXPOSURE NEAR EAST FORK (S. E. {S. W. } SEC. 36, T.53 N., R. 17 W.).

Feet.

1. Sandstone, reddish brown, thin-bedded (Moberly?)........cvieiiinenrnnan 10

2, Shale, sandy above, Clayey DeloOW. . . . i ittt ittt ittt e e e 45
COAL, 5 inches

3. Shale, 10 INChesS (BeVIer) . . ottt ittt ittt ittt iee et ianaaeinneenanaas 3
COAL, 21 inches

O ) 2

The Tebo coal appears again in a narrow strip between Doxies
creek and Glasgow, but can hardly be considered of importafice. The
Bevier, however, has been drifted a little near Finnel branch (N. E. 14
S. W. 14 Sec. 32, T. 53 N., R. 16 W.), where Marbut reports it as three
feet thick, and stripped in a bed of Silver creek. Marbut* also notes
the occurrence of two feet of coal at the Mulky (Macon City) horizon
near Finnel branch, 28 feet above the Bevier; this is one of the few
places in eastern Chariton county where this bed is of workable thick-
ness.

Rockford—At Rockford bridge (N. E. 14 Sec. 3, T. 52 N., R. 18 W.)
regular Coal Measures. strata, including two very thin coal beds, may
be seen lying horizontally, though a few yards below they dip 30° or
more down river. In a ravine near the Chariton bottoms, a mile south-
east of Rockford, 18 inches of coal is exposed. This is the lower Bevier
bed which here dips west of south. At the same place 10 inches of
coal at the Summit of Mulky horizon is exposed, evidently faulted down.
Above is Moberly red sandstone. In a narrow steep-sided valley opening
into the Chariton near Rockford is a great quantity of red Moberly
sandstone resting on the upturned edges of regular Cherokee lime-
stones. Near the head of the valley (N. W. 14 N. B. 14 See. 35, T. 53 N.,
R. 18 'W.) is a well in which 110 feet of sandstone were found. Bluffs
extending several miles up the Chariton from Rockford are composed
of this same sandstone. The steep dips near Rockford and the presence
of the deep sandstone channel make this region unfavorable territory
for the coal miner.

*The Huntsville quadrangle: Mo. Geol. Survey, vol. XII, 1898, p. 341.
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Keytesville—One and one-half miles south of Keytesville depot
several small drifts have been worked, and one is now operated in 18
inches of coal at the Bevier horizon on the land of John Meyer (N. W.
corner See. 22, T. 53 N., R. 18 W.). There are three beds of coal in
this vieinity, as shown by the following section measured by F. C.
Greene:

NEAR BRIDGE OVER CHARITON (8. W. CORNER SEC. 15, T. 53 N, R. 18 W.).

Feet. Inches.
Limestone, blue, hard. ... . ...ttt iniiii it iiniearinanans
Shale, black, “slaty,” about. . ... .ottt i i e
COAL (MUlKY), TePOTTEA . « ¢ vt vttt et ie i ee e sae s eeiaenaneannnns
Interval, chiefly shale, about. .. ..... ... e,

[
-

[y

Shale, with three very thin limestone bands. .............. .. ... ...

. COAL (Tebo), thickens 10Cally. ... i v vt et it eiieneinnannns
10, Clay and Shale. ..o vttt it e
11. Limestone, gray, DOQULAT. c ..o vttt ettt e ietnnenanensens Feeen
12. Shale, light gray, with ferruginous concretions. .. ...................
13. Sandstone, with partings of white shale, to river level................

These beds dip southwest, and below the center line of Sec. 21
are replaced by red channel-filling Moberly sandstones that form bluffs
over 75 feet high. Southeast of Keytesville, near the Chariton bridge, is
the small drift of H. Drew on land of Chas. Thrash (N. E. 14 S. W. 1/
Sec. 2, T. 53 N., R. 18 W.), where the Tebo coal bed has been operated
in a small way for a long time. The coal is 12 to 20 inches thick and
is of fair quality. The roof is 30 inches of dark gray ‘‘slaty’” shale,
with a thin layer of ‘‘soapstone’’ wedging in locally. Above the coal
is seven inches of limestone and above this 30 inches of shaly eclay
containing two thin limestone bands. Below the coal is mainly sand-
stone and shale to river level, which lies about 30 feet lower. This
coal bed, and perhaps the Bevier also, underlie Keytesville itself. A
22-inch coal of doubtful stratigraphic position was formerly mined
about one mile north of the city.

Dalton—A short distance northeast of Dalton is the local drift
of H. Hughes on land of T. G. Grotjan (S. E. 14 N. B. 14 Sec. 14,
T. 53 N., R. 19 W.), where there is 17 inches of coal overlain with 10
feet or more of clay shale. The underclay is two feet thick and rests
on limestone. There is said to be a 14-inch coal about 22 feet above this
bed, and it may be that the two form the upper and lower benches
of the Bevier bed. The 17-inch bed was shafted at Dalton, but was
soon abandoned. A shaft sunk farther west 30 years or more ago is
said to have reached four feet of coal at 65 feet. This report needs
verification, but is significant in placing this thicker bed at about the
horizon of the Eureka coal.

Eccles—DFEccles is a small trading point five miles northeast of
Keytesville. As determined by F. C. Greene, there are four coal beds,
the two middle ones a split from one bed. )
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GENERAL SECTION IN ECCLES DISTRICT.
Feet. Inches.

B 5§ ¢4 111 o)« T 2 6
2. Shale, “Slaty,” QDO0UbG. o v v vttt et ittt e e cee ittt 5
3. COAL (Mulky), reported. . o oottt it it i it et 1 6
4. Interval, shale at base, about. ... .. ..ottt 35 ....
5. COAL (upper Bevier), avVerage. ... .veeue et e enueeenneinneennnns 1 2
LT - = P 11 ...
7. COAL (Iower BevVier), AVeraZe. . oo vr it in e te et eneeennnannennns 1 8
TR - 3 ..
9. TAMeStOmE. . .ttt e e s 2 .
10. Concealed, chiefly shale.............c.coiuiininiin... e 10 Ca
11. Limestone.............. . N 2
12. Shale, dark......... 2 5
13. Limestone.......... e 8
14. Shale, black, “slaty’.... 2 6
15. Shale, soft, nothing to six feet 3 Cee
16, COAL (TOD0) e o vttt et e ittt et ettt teana et eeananeanananns 1 8

These beds vary somewhat from place to place, but owing to the
general persistency of the different phases the coal beds may be rather
easily identified by the strata above and below them. The Mulky bed is
not commonly present or does not outerop except under very favorable
conditions, and the upper Bevier is irregular and commonly incon-
spicuous, so that the lower Bevier is often called the ‘‘upper vein’’ by
miners. At the edge of the bottom lands of the Chariton, hehind the
store at Heccles, there is a small drift (N. E. 14 N. E. 14 Sec. 13, T. 54
N,, R. 18 W.) operated by J. Q. Perkins in the Tebo. The coal is
variable but averages two feet in thickness. The roof is a black
laminated shale except where one inch to six feet of clay shale wedge in
below it. Near the center of Section 13 is the lower Bevier bed, 19
inches of good coal capped by a few inches of dirty material, and 12
feet above it the upper Bevier, 15 inches of good coal overlain with
seven of dirty coal. Both beds have shale roofs.

Farther down the Chariton are several other local mines. The
Eadington and Twigg and the J. W. Cooley drifts open side by side
on the land of D. N. Cooley (N. W. 14 8. BE. 14 Sec. 24, T. 54 N,, R.
18 W.), and the Chas. Phillips in the next quarter south on the oppo-
site side of a narrow ridge. All work the lower Bevier bed, which is
20 inches thick in addition to a few inches of dirty coal at the top,
contains considerable pyrite (‘‘sulphur’’) and is affected by ‘‘clay
slips’’ and clay rolls in the roof. The longwall plan of working is
used, the coal being wedged or shot, eight inches of ‘‘draw ply’’ being
taken down so that the permanent roof consists of sandy shale. Eleven
feet above the lower Bevier, separated from it by shale, is 12 inches
of dirty coal, forming the upper Bevier. The Tebo is said to be 22
inches thick and to have been worked until water drove the miners out.
‘Wm. Dooley has two drifts close together farther south (S. E. 14
N. E. 14 Sec. 25, T. 54 N., R. 18 W.), where the lower Bevier is 19
inches thick and lies about 20 feet above the Chariton. The coal is
rather soft and is much eut up by ‘‘clay slips.”” The Tebo is said to
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contain the best coal and to have been worked until high water pre-
vented. It is 18 inches thick and lies about 12 feet below the Bevier.
Above it is 18 inches of black laminated shale capped with a thin
compact limestone.

Northwest of Eeccles is the local drift of Kinzlie Bros. (N. E. 1/ S.
W. 74 Sec. 12, T. 54 N., R. 18 W.) in the lower Bevier bed, which is 20
inches thick and is worked room and pillar, the coal being undercut and
wedged down. Slips are few and the roof is fair. Above the coal is
said to be 15 feet of sandy shale capped with six feet of sandstone;
below it is at least five feet of clay. The Tebo lies 24 feet below the
Bevier, is 20 inches thick, and has the same type of roof as at Eeccles.
In a strip pit on the next quarter west of Kinzlie the upper Bevier is
reported 24 inches thick and 10 feet above the lower. The Mulky is
said to be 35 feet higher and 10 inches thick, though it is 18 inches thick
one-half mile southwest (8. E. 74 S. W. 1/ Sec. 11), where it is stripped
and has a roof of black laminated shale capped with a 30-inch limestone.

Guthridge Mills—Two small mines have been operated at Guth-
ridge Mills: (1) O. F. Smith slope (N. W. 74 N. W. 14 Sec. 5, T. 54 N,,
R. 18 W.) and (2) F. J. Ellis drift (8. E 74 8. W. 14 Sec. 32, T. 55 N,
R. 18 W.). Both worked the Bevier bed, which is 19 to 24 inches thick.
Over it is a thin layer of soft black shale which grades upward into
light shale; below is at least five feet of underclay above a limestone
sump rock two feet or more in thickness, which outcrops at the Mussel
fork bridge. The upper Bevier coal appears to be very feebly de-
veloped in this vicinity. Two miles northwest of Guthridge Mills the
Mulky bed is mined at the shallow shaft of C. E. Davis on the land of
U. N. Colley (S. E. 14 N. E. 14 Sec. 25, T. 55 N,, R. 19 W.). The
coal is 18 to 22 inches thick, and is overlain with seven feet of shale,
the lower half of which is black and ‘‘slaty’’ and contains large and small
caleareous concretions (‘‘niggerheads’).

Trade~In the bluffs of Mussel fork, at Trade, Westville, and
farther north, are exposures of rocks as high as the base of the Hen-
rietta formation, the succession of strata being practically the same
as in the drill records at Marceline, published in the Linn county
report. Near Trade, a coal bed, said to be 26 inches thick and over-
lain with shale, has been drifted a trifle just above the level of the
bottoms (N. 14 S. W. 1/ See. 2, T. 55 N., R. 18 W’). A lower bed of
33 inches is reported from a prospect shaft and 48 to 54 inches from
strippings at low water in Mussel fork, a short distance below the
bridge. These figures could not be confirmed by actual observation,
as no exposures of the coal beds were to be seen. It is probable that
the upper and thinner bed is at the Bevier horizon and the thicker
coal at the Tebo.

Qlee—Between Glee and Marceline thin coal has been mined at

G—10
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‘a few places on the east side of Mussel fork. What appears to be
the Bevier bed lies near the county line about 50 feet above the fork
and is 18 inches thick at the small drift of T. A. Edgar (S. E. 14
S. W. 14 Sec. 1, T. 56 N., R. 18 W.) and 24 inches, less than a mile
farther north. Between DMussel fork and Chariton river there are
almost no outerops of the indurated strata.

Rothville—Mining on a small scale has been prosecuted in the
Mulky bed for many years about one mile east of Rothville station.
Of numerous drifts situated near the level of the bottom lands, the
only mines found in operation were those of Wm. Walters and H.
Stewart (S. E. 14 Sec. 21, T. 56 N,, R. 19 W.). A section measured
‘on the road leading up from the bottoms near the mines, combined
with detailed measurements of the coal beds, includes all of the rocks
exposed on that side of Yellow creek:

SECTION EAST OF ROTHVILLE.
Feet. Inches.

1. Limestone fragmentS. « . oottt et it ittt e e e -
2. Shale, gray, SANA Y .« oot i vttt ittt e e e 22
3. Limestone, blue, hard......... Moo e sttt aeta ety 1 5
4. Shale, black and ‘“‘slaty’ top, light below........................... 5 ..
5., COAL (BUIIMIt) .ttt it ettt ettt e et e e e e e e - 4
L O 1 T 3 ..
7. Concealed, probabiy shale. ... ...t i 9 ..
8. Limestone, buff, sandy...... ..ot e e e 3 4
9. Shale, light gray, calcareous, hard. ... ...... ... ieeierennnnnnn. 3 A
10. Sbhale, black, ‘‘slaty,” with large concretionary ‘‘niggerheads’......... 1 8
11. COAL (Mulky), 14 to 22 inches, average.............covuunuenne..n 1 5
5> ] PP 5
13. Limestone, red, IMpDUre. . . . oottt ittt et et e s 1
14. Shale, drab to light gray. ... .. ...ttt it i 10
15. COAL (UDPPEer BeVIer) . . ot ittt ittt ittt et et e 1 R
1 6

The upper Bevier bed, known locally as the ‘‘soapstone vein,”’
thickens in places to as much as 20 inches. The Mulky bed, known
locally as the ‘‘slate vein,”” thins to seven inches in the next section
east and appears to be thicker at the mines than elsewhere in this part
of the county. There is a thin coal bed, the lower Bevier, a few feet
below the upper Bevier, as shown by the following outcrop in the bank
of Yellow creek at Rothville: :

Feet. Inches.

1. Shale, with ferruginous concretions. ... .....c.iuieininrnnnennenn. 10 ..
2. COAL (UDPDEr BeVIer) . . o ittt ittt ittt ittt ettt 1 4
3. Shale, light at top, dark at base, sandy . . . ..o cvve it nten e, 10 6
4. COAL (lower BeVier), DOOr. ..ottt i ittt e it et e e e e 8
L5 2O 3 T 1 6
6. Limestone, BOQUIAT. . . ..ottt ittt et ie et e 5 [
7. BANASIOME. ¢t ittt e e 10 ..

In a shaft operated until recently by J. O. Davis two miles west
of Rothville, the Tebo coal bed was mined at 80 feet below the surface
and 42 feet below 18 inches of coal at the upper Bevier horizon. The
Tebo is here 20 inches thick and has over it eight feet of clay shale
overlain with three feet of laminated shale. This coal bed is the one
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extensively mined at Marceline and probably underlies considerable
territory in the Rothville district. .

Summer—The entire northwest corner of the county is gently
rolling and so heavily covered with drift that there are no outerops
of coal beds or associated strata. It may be assumed, however, that
the rather thin coal beds outcropping on Grand river in Carroll county
and southwest of Laclede in Linn county underlie the greater part of
the area. This assumption is upheld by the known occurrence of the
Tebo bed on the M. F. Andrews farm, four miles northeast of Sumner
on Turkey creck, where it is being mined by J. 0. Davis. The coal
contains considerable ‘‘sulphur’’ in the form of vertical and horizontal
streaks of iron pyrites and in vertical films of white gypsum scale, but
is widely used by a large farming community. The product is hoisted
49 feet with a small steam outfit.

ANDREWS SHAFT (5. E. } N. W. { SEC. 8, T. 56 N., R. 20 W.).

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

) 3 PN 9 9 e
Sandstone. . .o v e e 20 29 ..
Limestone. .. ...ooii i e 1 30 ..
Shale, bIack. ..o e e 3 e 33 -
Limestone. . ... i e 1 6 34 6
Shale, black, “slaty’ ... .. e 3 . 37 6
Shale, “s0aPStone’ . ...t s 9 46 6
COAL, 11 inches

Clay, 2 inches(Teho) . o v vttt i i 2 3 48 9

COAL, 14 inches

Indian Grove—Of several deep wells drilled near Indian Grove
the only one to show coal is one mile morth of the village, where 18
- inches was struck at 81 feet, though the strata are barren from that
to the bottom of the drilling at 226 feet. Another well in the same
distriet penctrated only shale and sandstome to a depth of 226 feet.
One a mile and a half southeast of the Grove passed through soft and
dark gritty shale for 170, and one five miles south of Mendon found
no coal in 126 feet. The records of these wells, however, do not appear
to have been kept with great care, so that any but exceptionally thick
beds of coal might have been overlooked. Two miles southwest of
- Indian Grove, on Lake creek, is a small slope worked by G. T. Williams
on the land of A. Clair (N. E. 14 S. W. 14 Sec. 17, T. 54 N, R. 19 W.).
The hed worked is 18 inches thick, is overlain with three to 12 inches
of clay bearing stringers of coal and this in turn with eight feet of
clay shale. Under it is said to be five feet of clay resting on rock. The
same or similar thin coal beds have been stripped west of this and
‘farther south in small eastern tributaries of Lake creek. At least one
thin bed seems to be everywhere present in this distriet, but not to
have been utilized to any extent. In the hills, at levels higher than
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" that of the Clair mine, is a considerable thickness of more or less massive
sandstone.

Brunswick.—Coal 12 to 18 inches thick outcrops at the north edge
of Brunswick. It has a roof of 10 feet of soft shale above which is
nodular limestone. Attempts to mine it were not adequately rewarded.
Mining was more successful at pits formerly operated near the railroad
tracks about two miles northwest of town. This bed is tentatively
correlated with the Tebo and is shown in the accompanying sketch.

Feet. Inches.
1to2

Limestone.

2to3 Shale, yellow, sandy

(53

Shale, black, “slaty.”

Coal.

6to8 % Shale, hard, gray.

Fie. 26. Coal bed formerly mined
northwest of Brunswick.

Some years ago a gas well was drilled to a depth of 1460 feet one-
fourth mile north of the Brunswick city hall, on a bluff about 65 feet
above the railroad. According to this record one foot of coal was
found at the Bureka horizon 60 feet below the Tebo, and practically
nothing else but shale to the Mississippian, which lies 80 feet below
the Tebo. The lower limit of coal, therefore, lies only a short distance
below the Missouri flood plain.

CLARK COUNTY.*

Clark consists of gently rolling prairies cut by numerous valleys
trending northwest and southeast. ‘The only formations represented
beneath the drift are the Cherokee shale at the base of the Pennsyl-
vanian, and the Mississippian. The western half of the county, the
greater part of T. 66 N., R. 7 W. and small areas in the western part -
of the other townships in R. 7 W. are underlain with Coal Measures.
In the western part of the county, however, the drift is so thick, proba-
bly more than 100 feet in many places, that the stratified rocks are
not exposed. East of the main body of the Pennsylvanian are many

*A brief geological sketch of Clark county and a map that is used as a basis for de-
picting the Pennsylvanian-Mississippian boundary in this report were made by B. F. Shu-
mard: Mo. Geol. Survey, 1855-1871, pp. 314-323. Coal mines are mentioned by Arthur
‘Winslow, Preliminary report on coal: Mo. Geol. Survey, 1891, pp. 52-53. The topography
of most of the county is shown on the Kahoka sheet of the U. S. Geol. Survey.
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outliers of coal-bearing strata generally lying in basins eroded in the
upper surface of the Mississippian series. Owing to the fact that the
- Pennsylvanian is composed chiefly of sandstone and shale with little
or no limestone, while the Mississippian consists of heavy limestone
beds separated by thin shales, the two series are easily distinguished.

«All coal deposits that have been worked in Clark county are
situated near the base of the Pennsylvanian and also near its eastern
limit, where they have been more readily exposed by recent erosion.
All the coal beds appear to be of the lenticular character of those in
neighboring counties of Jowa—a character that in this region is due
to two causes: (1) Most of the beds were laid down in small coal
swamps, the irregular upper surface of the Mississippian being a prime
factor in limiting their area; and (2) erosion removed all or part of
many beds before the glacial drift was deposited. That important
coal beds will at some time be discovered in this region cannot reasona-
bly be doubted, but only extensive and systematic drilling can disclose
them. The finding of thick coal in one drill hole would not mean that
an extensive deposit had been revealed. The coals never lay in ‘‘blanket
veins’’ in this region, and preglacial channels have removed the coal-
bearing strata in many places, as at the Keokuk Canning Co. well at
Kahoka, where 157 feet of drift rests on the Mississippian.

Any attempt to estimate the amount of coal in this county is
obviously little better than a mere guess, but it may be provisionally
stated that there are at least 200,000,000 tons in heds 14 inches thick
or more.

Only a few mines are operated, and these are all small drifts that
supply local trade during the winter. Development has always been
slight and has been confined for the greater part to the vicinity of
Athens and Revere, in the northern part of the county. ,

Athens—The McKee coal banks (N. W. 14 N. E. 14 Sec. 6,
T. 66 N., R. 7 W.) have produced considerable coal from several drifts
high up in the hills north of Cedar creek. In one drift a measurement
of 23 inches of coal was taken; in another 25 inches. The roof is black
shale, grading upward into drab. Mississippian limestone forms bluffs
25 feet high along Cedar creek and outcrops only a short distance below
the coal. Shumard mentions the oceurrence of an 18-inch coal bed two
miles southeast of McKee’s, in section 4. One mile northwest of Me-
Kee’s (N. E. 1 See. 36 and S. E. 14 Sec. 25, T. 67 N, R. 8 W.) there
have been many old drifts. The coal ranges from 15 to 30 inches in
thickness, has a weak roof of black, brittle shale, and in places lies
within five feet of the Mississippian limestone. Other coal beds have
been worked a little in the past in sections 26, 23, and 14 of T. 67 N,
R. 8 W. The Blue Jackett mine, located in Towa one-eighth mile north
of the Missouri line (S. E. 14 N. W. 14 Sec. 15, T. 67 N,, R. 8 W.),
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works a fairly large lens of thicker coal, shown in the following mine
measurements:

Feel.
1. Shale, black, “Slaty’ .« c oot 1 to 3
D TR 1o - 7 0 to 1
3. Sandstone, white, calcareous, fine-grained. ...... ..o i 1% to 2
4. ClaY, WHIDO. et et e e ceie et 2 to 3
5. Shale, black, “Slaty .« v oot in i 4 th 6
P o0 - P T 4 to 5%
7. Bone, with coal Streaks. . .. ... .ot P to %
8. Clay, grading below into sandstone............oeen e 6

Revere—REast of Revere, near the bluff of the Des Moines river,
are the Woods and the Davis coal banks (S. E. 74 S. B. %4, and N. E. 1,
N. E. 14 Sec. 23, T. 66 N., R. 7 W.). A number of drifts have been
opened at the same elevation on opposite sides of the ridge and some
coal is taken out nearly every winter. The coal seam is 18 to 27 inches
thick where seen and is overlain by 15 feet of shale that is sandy above
and dark blue and ‘‘slaty’’ below. - The Mississippian limestone outcrops
only five feet below the coal at the Woods bank and appears at a higher
level in the vicinity, showing that the coal lies in an isolated basin
eroded in the lower formation. :

Shumard notes the presence of five feet of cannel coal lying just-
above St. Louis limestone near Chambersburg (N. W. 34 S. E. 1/ Sec.
16, T. 66 N., R. 8 W.), probably of very small lateral extent; and
Winslow gives a section that includes 12 inches of pyritiferous coal
outeropping on Fox river in the S. E. 14 Sec. 1, T. 65 N, R. 8 W.

CLAY COUNTY.*
AVERAGE ANNUAL PRODUCTION, 1901-1910. . ......... 29,732 TONS.

As in the region on the west and north there are no surface coals
of importance in Clay county. The surface rocks beneath the glacial
deposits in nearly the entire county belong to the Lansing formation
and the Kansas City limestone. The Bethany Falls and the Hertha
limestones at the base of the Kansas City formation and of the Mis-
souri group, respectively, outerop conspicuously in the bluffs of the.
Missouri river and the lower parts of its main tributaries. These lime-
stone beds are useful markers for the coal horizons. Below the Hertha
75 feet or less of the shale and sandstone constituting the Pleasanton
shale is exposed, the maximum being in the southern corner of the
county. . . C

The highest coal of importance is the Lexington, the bed so ex-
tensively worked in Ray eounty. At Missouri City it is 20 inches

*The geology of Clay county was first described by G. C. Broadhead (Rept. of Mo.
Geol. Survey for 1872, pt. 2, pp. 315-326). Arthur Winslow briefly discusses the coal in the
report for 1891 (pp. 112-114). The topography is shown on the Independence and Kansas
City sheets of the U. 8. Geol. Survey.

-
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Fig. 1. Bethany Falls limestone at Missouri City, Mo.

Fig. 2. Mine of Missouri City Coal Co., Missouri City, Mo.
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thick and is mined at a depth of 160 feet. It thins to the west, how-
ever, and is probably unworkable in all but the eastern part of the
county. The next lower coal of importance is the Bevier, which lies
110 to 140 feet below the Lexington and 300 to 400 feet below tha
base of the Missouri group. It was formerly mined at Randolph, where
it was 20 inches thick, at a depth of 420 feet, and it may be the
horizon at which three-foot coal has recently been found at Smithville
at a depth of 472 feet. Coal was found near this horizon six miles
west of Kearney at 641 feet in a drilling on land higher than Smith-
ville. The Bevier is a persistent bed that probably underlies much of
the county, but is only exceptionally more than two feet in this part
of the State. The depth to the Bevier horizon is greatest in the north-
western part of the county and least in the southeastern. Between the
Bevier and the base of the Coal Measures there are about 350 feet,
chiefly shales. In this interval there are coal beds, perhaps of work-
able thickness in many places, but irregular in distribution.

As very little prospecting has been done in the county, any esti-
mate of its total coal resources must be very rough. The total amount
of coal in the Randolph drillings (p. 152) is 92 to 108 inches, but
only 50 inches of this is in beds of 14 inches or more. Fifty inches,
which is probably a very fair average for the county, gives 1,953,600,
000 tons as the total original tonnage for beds 14 inches or more in
thickness.

DETAILED MENTION.

Missowri Cily—On the west edge of Missouri City, beside the
tracks of the Wabash railroad, is the shaft of the Missouri City Coal
Company. .The Lexington bed is reached at 160 feet and is worked
longwall Wlth a face track. Hoisting is done by steam power. The
working face is 2,000 feet from the shaft on the north, east, and west.
About 120 acres have been mined out. The product is sold chiefly to
the railroad. The coal is clean and regular in occurrence, with only
a few ‘‘slips’’ or ‘‘clays.”” A little pyrite may be seen in veins and
streaks, and much white gypsum and calcite scale occurs in the joints.
The roof is excellent; both timber props and ‘‘slate’’ pillars are used to
support it behind the face.

LEXINGTON COAL BED AT MISSOURI CITY.

TAmMestone. ... .vvovveereiannrnnen e e i

1.

2. Shale, black (“bat") ...............................................
3. Shale, black, “slaty” . ......... oo

4, COAL. ..ot e s

5. Clay, black, with some coal streaks

B, Clay, HBhb. . v ittt it et i e e e
7. Limestone, hard, reported. . .. .....cuureir ittt

Tn the bluffs behind the town more than 10 feet of the Bethany
Falls limestone outcrops, and 18 feet lower six feet of the Hertha lime- |
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stone forms the base of the Missouri group. In the shaft the Lexing-
ton coal is 226 feet below the base of the Bethany Falls limestone and
202 feet below the base of the Missouri group.

Inches.
Shales, drab, somewhat sandy.

19 to 21 Coal.

61018 E==t2| Clay, shaly.
10tol2 ’ Shale, hard, calcareous.

i .
Limestone.

Fi6. 27. The Bevier coal bed in old
Randolph shaft.

Randolph.—Formerly a shaft 420 feet deep was in operation at
Randolph. The Bevier bed was mined and was 20 inches thick. It
was hard and broke with a sharp fracture, but was streaked with fine
seams of pyrite (‘‘sulphur’’) and shale. A modification of the long-
wall system was necessitated by the poor roof. Two holes drilled near
the shaft through all of the productive part of the Coal Measures of
this region show very little workable coal. One of these, made near
and about 30 feet below the level of the top of the shaft, shows the fol-
lowing record:

DRILLING NO. 2 AT RANDOLPH.

Thickness. Depth.
Feet. Inches. Feet. Inches.
Clay and sand. .. ..ottt iieiniiataaanaaenen 29 ... 29 ...
Limestone, very hard. . . - oo i v en it 3 .... 32
Shale, SO t. o v i ettt et it e et 13 ... 45
8 ¢ U1 0« 1< O 3 ... 48
FR T Vs 13 o3 22 ... 70
) ¢ B =GP 47 117
SaNASEONE . + v ittt e i e 12 129
£ 4 133
[ T = A 4 137
Sandstone. . ..ot e 5 142
Shale, SaIA T« ¢« v i et ittt e e e e 6 148
Sandstone, “petroleum’™ . ... ... i s 4 152
I - 12 164
SaNASTOME . ¢ ittt 3 167
LimMeStONe. . o ittt ittt e e ES 171
SanAStONME. & . i e e 66 237
Shale, fossiliferous. .. ... . i i i e e e, 5 242
5 5 ¢ 133 a5 < = K 246
Shale, “SIaLY T i i e 1 3 247 3
COAL (Lexington)....o oottt ittt i ia e iniannnn Ceen 9 248
Shale and Cla¥. . o vttt i s a e 9 ... 257
4% L P 20 277
LIMeSTOMC . « ¢ttt ittt et et 1 e 278 ...
Shale, black, “Slaty ™ . ... . e e e 1 8 279 8
COAL (Summit). .o oo it ittt ettt e e e . 10 280 6
L 10 6 201 ...
LImMesStOme. . ..ot et e 5 ... 296
Shale, “slaty . .. e e 5 ... 301
Shale, blue 8t 10D . ..o ottt i i ettt a 28 ... 329
BanAStOme. . ol i e ittt e 3 ... 332

=1L T O 17 ... 349
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DRILLING NO. 2 AT RANDOLPH—Continued.

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

Shale, “Slaty . .. e e e 4 ..., 353 ...
[ T 8 .. 361 .
SandSbOmNe. & ¢t e e et e e 11 . 372 ...
Shale, drab, slightly sandy.............. ... ... .ot 14 8 386 8
COAL (Bevier), mined. . . ...t it it iiieiniieennnnnn 1 9 388 5
Clay, DlaCK. . oottt et i e e 1 7 390
Limestone. . oo oottt e e 2 392
11 ) T 2 394
B 7 TP 1 395
Shale, SANAY . v oo i it e e et e e, 12 407
Sandstono. « .ot e e e 8 415
Shale, sandy In lower part. ... ..ot i 14 429
BandStOIO. « . v e e e e e 6 435
£ ) PN 16 451
Shale, “Slaty . . s 4 455 ....
COA L ettt e e e e e Ce 5 455 5
L6 ] 2 7 458
Shale, “slaty,” oxcopt at top. ... i 16 474 ...,
Bl 510 Y e 8 474 8
[0 ) 4 4 479 ...
) 3 Y 11 8 490 8
(007 TS cee 4 491
[0 4 497 ...
13 1T L T 6 9 503 9
(070 7N 1 1 504 10
Clay, DlACK . oo v ittt it e et i e 1 - 505 10
Sandstone, “‘slaty,"” shale partings. ..........covviee . 25 2 531 ...
Shale, “Blaty o e e e, 3 6 534 6
(16 7 N 1 2 535 8
L0 1 4 537 .
Shale, lower two-thirds black and “slaty”................ 27 . 564 ....
(00 7 P 8 564 8
[0 ) S T 7 4 572
Shale, “Slaty’ ..ot i e e e e 12 3 584 3
[0 - N PPN 1 2 585 5
Sandstone. . .. uveer iy SN 7 7 593 .
Shale, In part “slaty’ . . ..ot e 32 ... 625 ....
Sandstone.............. e e e e 11 4 636 4
[0 7N e 10 637 2
BANASIONG. o v vttt e e e i e 19 10 657 ...
£ N 13 ... 670
Sandstone, shale partings. .. ....covvvr it 32 ... 702
£ 1 - A P 20 ... 722
Limestone, with a few clay partings (Mississippian, lower

Hmit 0f COAL). v vt ittt ie it inia s 138 ... 860

According to Winslow the bed mined is nearly 400 feet below the
Bethany Falls limestone, which is exposed in.the bluff above the drill
hole. The top of the Henrietta formation appears to have been re-
moved by erosion during or just previous to Pleasanton time, a feature
by no means uncommon in other localities.

Kearney.—A well drilled by A. W. Stubbs six miles west of
Kearneyt was carried to the Mississippian limestone, the lower limit
of coal, at 1,022 feet. The drilling began at the top of the Lansing
formation and reached the base of the Missouri group at 369 feet and
the Lexington coal horizon at 567 feet. No careful attempt was made

+Record published by E. M. Shepard, Underground Waters of Missouri, Water-Supply
Paper No. 195, U. S. Geol, Survey, 1907, p. 60. )
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to locate and measure coal beds, so that the record reveals little as
to the coal resources of the district. A thin coal seam was identified
at 623 feet and a coal (Bevier?) underlain by limestone at 641 feet.
Smithville—A churn drilling was recently made at Smithville
to a depth of 804 feet, stopping in white sandstone probably near the
base of the Coal Measures. The only coal found was at 475 feet, and
another drilling was made to investigate this. The second hole was
made by a churn drill to 450 feet and by a diamond drill to the bottom.
The record of the second hole, as furnished to the Survey, is as given
below. Correlations are merely tentative, as additional geologic work
is-to be carried on in the distriet. The coal appears to be at or near

the Bevier horizon.
Thickness. Depth.

Feet. Feet.
Drift clay, gravel at bottom. ... ... ... .. i 50 50
Kansas City limestone—
I 0 1= =3 o « 1< 1 10 60
L 1= 10 70
Limestone. .................. e e e 15 85
F 5 1= 15 100
58 Y= =1 oy« Y= 10 110
Fd 58 L= 10 120
55 1 =] o3 o L= 5 125
F T = 5 130
B« Y=o T o V= 30 160
Shale, black, “Slaty . ..o e 5 165
Limestone (Bethany Falls)............. .. i, 20 185
- Shale, black, “slaty ™ . ..o e e 15 200
Limestone (Hertha) ... .....o i irittinn i 5 205
Pleasanton shale— .
S, - ittt i e e e 110 315
Henrietta formation—
B e oo 1= 10 325
£+ Y (= P 5 330
B 0§ ' =Y o L= 10 340
B B - 20 360
B 58 ' 1= o3 o) « 1= J PP 10 370
F 3 o U< 15 385
‘Limestone. ... ... e 10 395
Cherokee shale—
D3 4T 43 438
ST 4 Lo 13 e .« L= S 4 442
Shale, light in lower half. ... .. ... . . . i 16 458
B34 1 <3 o) « L= 2 460
Shale, Hghti. o oottt it e e e 6 466
Shale, BlacK. ... .o e 5% 471%
COAL .t s 3 4743
1Ay, SARA Y e e o s v vt e ittt e e 4 478%
Shale, SaMA Y - ¢ v vt i et e e 93 488

CLINTON COUNTY.*

No coal has been mined in Clinton county. The surface rocks
are barren of workable deposits, and lie 500 to 600 feet above the Lexing-
ton seam, which is probably the highest workable hed. The Stanton
and Plattshurg limestones (see Lathrop drilling) outerop along many

*The coal in Clinton county is briefly described by Arthur Winslow, Prelim. Rept. on
Coal, Mo. Geol. Survey, 1891, pp. 103-104.
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of the streams and form the rock floor of the glacial drift over most
of the county. In a few places very thin streaks of coal outecrop, but
have no value. The dip is so slight that the depth of the workable
beds may, in general, be said to be dependent on the topography, though
an anticline, which crosses the county from northwest to southeast,
lifts the Lexington coal from 435 feet above sea level at Cameron to
535 feet above at Lathrop, through which it passes.

Drillings show the Lexington seam to be irregular in thickness
and distribution, but they are not sufficiently numerous to show over
how great an area it is workable. Coal below the Lexington has been
explored in but one drilling—that at Stewartsville, where the record
shows much limestone in the first 60 or 70 feet below the Lexington
horizon, a feature found also in Callaway, Johnson, and a few other
counties. The record at Lathrop may be considered typical of the beds
above the Lexington.

In the Stewartsville drilling there are 28 inches of coal in beds of
14 inches or more. As this drilling did not penetrate the lower hori-
zons known to be productive in Buchanan county and as the total
coal does not include the Lexington bed, whicly is certainly workable
in places, it may be conservatively considered that an average of 38
inches underlies the entire county. On this hasis the total original
tonnage is 1,521,216,000 tons.

DETAILED MENTION.

Plattsburg.—The depth to the various coal horizons is about the
same at Plattsburg as at Lathrop. It is 40 or 50 feet less in the larger
valleys.

Cameron—Three diamond drill holes have been put down near
Cameron, two in 1887. According to Winslow?! the- first started from
the bottom of a shaft 430 feet deep and went to a total depth of 601
feet. The record shows:

Thickness. Depth.

Inches. Feet.
36 . 450
14 544

6 565
12 586

- The second, drilled in 1887, recorded only 7 inches of coal at 648
feet, the bottom of the hole. Winslow says: ‘‘The diserepancies be-
tween these results are attributed, by the parties for whom the work
was. done, to careless drilling.”’

The third drill hole is east of town (S. E. 3 N. E. % See. 22,
T. 57 N., R. 30 W.) at about the level of the depot.

i +Winslow, Arthur, Prelim. Rept. on Coal: Mo. Geol. | Survey, i891. p. 104.
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SUMMARY OF THIRD CAMERON DRILLING.

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

3 s i 46 .... 46 ....
Limestone and shale (to base of Kansas City limestone).. . 359 .... 405 ...
Shale (Pleasanton)..........c.cuuieenennenenunnenennnnn 162 ... 567

Shale and limestone.......... ... ..t ininnaannn 20 ... 587

B 27 T 3 ... 590

Shale, dark. . ... ot e e 3 593 -
COAL (Lexington) ... vttt e i i 1 7 594 7
RO . o it e 2 596 7
Shale, dark. . ...t e e 3 ... 599 7
COA L. i e e R 7 6(C 2

Stewartsville—Following is the record of a diamond drill hole
begun at a lower level, both topographically and stratigraphically, than
the drillings at Cameron. The ‘‘rock’’ in the record is probably lime-
stone:

STEWARTSVILLE DRILLING (N. § N. E. { SEC. 20, T. 57 N., R. 32 W.).

Thickness. Depth.
. Feet. Inches. Feet. Inches.
5 i Y 169 2 169 2
Limestone and shale (to base of Kansas City limestone). .. 215 6 384 8
Shale, limestone and sandstone (with two 3-inch coal seams) 274 5 659 1
ROCK L it et e e 7 659 8
5 T LT = e 11 660 7
COAL (Bedford?) .« v e i viieiii et et e et e ea e . 6 661 1
Shale, gray . « o v vt ime ettt it et e et 4 3 665 4
COAL (BeVIer?) et ittt ittt ettt et ettt e e e 1 11 667 3
Clay, light...... e e ... 8 667 11
ROCK . ittt e e e e e e 1 . 668 11
Shale, gray, veryhard.... ... ... .. .. it 21 3 690 2
COAL (Teb0?) e it ittt it ettt et et e e e 1 33 691 5%
Clay, Hght. ..o ii it i it i ittt 3 3 694 6
5] B8 LT o O 5 694 11
ROCK . e 1 6 696 5
Shale and “roCK’ . ... ..o i i e e e 8 3 704 8
ROCK . o e 1 11 706 7
Shale, black. ... .. ..o e . 11 707 6
Shale, gray. ........... e 1 3 708 9
COAL. et e N 7 709 4
Shale, gray . . . .ottt e e 4 5 713 9
Shale and “ToCK™ . ... ... ittt ittt et 77 9 791 6

Lathrop.—Two prospect holes have been drilled at Lathrop. The
following was made in 1886 on a hill northwest of the Burlington depot
and about 10 feet above it:

LATHROP DRILLING. Thickness. Depth.

Feet. Feet.

Sofl and drift. . ... ... i i 50 50
Lansing formation—

Limestone (Stanton) . .........iiiiiuiiniinennnnnnnnaannnan 11 61
£ 4B L A PR 4 65
Limestone (Plattsburg) ... ..ottt ittt i et eeieann 25 90
S 5B A 28 118
53441 o« T O 1 119
33 (=2« o A 9 128
Limestone, hard. . . ...t i i e e 2. 130
Shale, SN . « ettt ettt et e e 25 155
Limestone, Bard. . .. ... ottt it i 1 156

S 2 : 20 176
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LATHROP DRILLING-—Continued.
Thickness. Depth.

Kansas City limestone— Feel. Feet.
ATIIESHOTIO . + o v e vttt et e e ettt 22 198
[ B 1 2 200
Shale, black, “slaty’ ... ... it e e 2 202
£ 0T - 16 218
541 o) o 1= PPN 9 227
CO10A, " FOIOW . ottt e e e e 1 228
Shale, TeA. ..t v it i e e e e e 4 232
Shale, PULPIE. .o vttt e e 8 240
B 50 LTy o) « X< PP 6 246
£ PN 19 265
B 23 T ) o T O 8 273
Shale, with layers of limestone. . ........... ..., 12 285
Shale, AarK. . o v iv ittt i e e e 16 301
7' T3« Y 25% 326%
Shale, DItUmMINOUS. ... oot i i e e i e 2% 329
[0} 152 L PP 1 330
B0 TS o) o S U N 24 354
Shale, black, “Slaty .\ v et ittt i 2 356
Shale, SANAY . o v v ee ettt et e e 7 363
05 ' =) T 5« V=Y 13 376

Pleasanton shale—

Shale, sandy, with streaks of coal......... ... ooy 5 381
[0 1 O _ 1 382
Shale, SANAY . « vt e s ente e e e 70 452
L 0 117 0= Y A PP 7 459
Shale, SANAY . oo ettt i et i e 8 467
SANASTONG . oot rn e it e i e 7 474
~ Shale, dark at top, sandy at Dase. ........coeviiireiiiiiann 19 493
Henrietta formation—
LAMeStONO . o oo v vt e e 2 495
Shale, with layers of limestone. .. .....oover i 21 516
Limestone, Bard. ... ...ttt iinireirra i 8 524
Shale, SANMAY . v vv it vt vr et e 14 538
LAmestone, NAT. ..o vvvr e e v ieeeer et 23 540%

Cherokee shale— °
“Clod"......... e et e a e 21 542%
COAL (Lexington).....cvvuveeunnnnnnnennns e 1% 544%
Fire clay and black shale. ........ ... 2% 546
79 Y 170 Y- Y R 7% 554

S LAMIOSHONO . . .t ae e e 3 557
Shale, darK BIUC. . . vvv i vt i ia it 5 562
LB 0TI . & v vt v e ee e it ie et e e 4 566
1) 0Y: Y - 6 572
Limestone. .................. L 7 579
Shale, blue...........ooeevnenn e eeee e 4 583
B0 o 7o 1< S AW 1 584
SANASEOMO . o v vt ot ve s i e e e 1 585
[ T - 4 589
BT Y70 - Y 14 603

This drilling stopped only a short distance above the horizon of
the Bevier and other coals that may be of value in this region. The
Lexington coal was found in a near-by drilling, whose record follows:

Thickness. Depth.
Feet. Inches. Feet. Inches.
Interval t0 SUIfACE. . . v v v e iinrennenracanasannsonas 575 8 575 8
LAMEStOMO . & o ot ot ve e e 9 .. 584 8
BT @) 1 s LAl R R 2 ... 586 8
LS Y R R 1 ..., 587 8
010 F. N 7 R R R I e 2 4 590 e
Fireclay.....ccovcvneivnnnnn e 1 6 591 6
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COLE COUNTY.*
AVERAGE ANNUAL PRODUCTION, 1901-1910..........2263 TONS,

A number of coal pockets have been found in Cole county, especially
near Centertown and Elston, where they attracted much attention at
an early date.

Considerable mining has been undertaken; yet it is safe to say
that more money has been spent in prospecting for coal than has been
made by mining it. Most of the deposits recently found gave only
slight surface indications of their presence. The only recent develop-
ment work has been at Hickory Hill and south of Elston.

Centertown.—Broadhead mentions a number of pockets worked
within a few miles of Centertown, chiefly north of the town. Nothing
is being done now; the most recent workings, according to reports of
miners, were: (1) on the Leonard farm about two miles north of Center-
town, where a pocket 200 feet in diameter, said to have consisted of 14 feet
of cannel above four feet of bituminous coal, was worked for three
years from a thirty-foot shaft; (2) the Bryant place, two miles north-
east of Centertown, where 20 to 30 feet of cannel was mined by strip-
ping and shallow shafting; and (3) on the Durham farm, 214 miles
north of Centertown, where a thirty-foot shaft reached nine feet of
bituminous coal.

Elston—Near Elston a large number of small pockets yielding
a few bushels to several hundred carloads each have been found and
exhausted. At present George Elston operates a fifty-foot shaft in the
creek bottoms a quarter mile southwest of Elston. Under 10 feet of
gravel and clay is said to be more than 40 feet of low-grade, light-weight
bituminous coal that contains much zine blende and breaks with irregu-
lar fracture.

One and one-half miles due south of Elston is the mine of S. and A.
Bandelier in a pocket 250 feet wide from east to west and somewhat
longer from north to south. The shaft is reported to have penetrated
the following strata :

-

Feet.
1. Clay, White. ... e e e e 20
2. BOME COBL. ¢ vt et ittt e e e e e e e e e e e e ' 4
3. Bituminous coal, SOft. . .. ...ttt e et .. 6
4. Shale, black, “Slaty’ . . ..ttt 10
5. Cannel coal, bottom Not reached. . ... oo vttt i e 59

The coal at the outer walls of the deposit dips 80° away from tlem,
but rapidly flattens and approaches horizontality near the center of

*Pockets known in earlier years are described by G. C. Broadhead (Cole Couhty: Mo.
Geol. Survey, 1873-1874, pp. 322-338). The topography is shown in the Jefferson City
and Tuscumbia quadrangles of the U. S. Geol. Survey.



MIssOURI BUREAU OF GEOLOGY AND MINES. VoL, XI, 2ND SERIES, PLATE VIIL.

Tig. 1. Bandelier channel mine, south of Elston, Cole county.

Fig. 2. Shale, upper part of coal pocket; Dustless Coal Co. pit, Hickory Hill, Cole county.
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the deposit. Surrounding the coal and separated from it by clay, are
limestones much older t\han the Pennsylvanian. The clay walls act
as a natural reservoir, and 6,000 barrels of water had to be pumped
out when the mine was sunk, after which water gave no trouble. The
coal mined is a very clean cannel, having a little pyrite and zine blende
near the outer walls; it cleaves readily parallel to the bedding, but
has no regular fracture in other directions. Rooms are made about 18
Teet wide and 35 feet high, no attempt being made to recover the coal
in the top and bottom of the pocket. A small steamhoisting outfit is
employed and most of the product is hauled to Elston and shipped to
Jefferson City and neighboring points. About 400 carloads have already
been shipped, and 45 more had been shot down and were ready for
shipment when the mine was visited in May, 1911.

Mr. Carney Collett reports that another pocket, containing at least
86 feet of coal under 12 feet of soil and shale, has been drilled on the
Stehlein farm, not far from the Bandelier mine. It is said to underlie
over an acre, as shown by other drillings made to the top of the coal
only.

Iickory Hill—The Dustless Coal Company has constructed a spur
seven miles long from Henley to its coal properties at Hickory Hill.
A prospect shaft is reported to have penetrated 82 feet 9 inches of
cannel coal bearing galena and zine blende, and drillings are said to
have shown a large pocket with its long axis southeast and northwest.
Outerops of limestone on at least two *sides of the shaft indicate a
number of small pockets rather than one of unusual dimensions. In
a pit at the shaft mouth 10 feet of soil and clay and 8 feet of cannel
are exposed. Pocket coal near Hickory Hill was worked in a very small
way for many years and is mentioned by Broadhead.

COOPER COUNTY.*

A large outlier of Pennsylvanian rocks, separated from the main
body in Howard county by the Missouri river valley, occupies the higher
lands on the north-central border of Cooper eounty; and typical coal
pockets are plentifully distributed throughout the remainder of the
region. The outlier is composed of the lowest beds of the Coal Measures,
including the section from the Lagonda shale and sandstone to the
Mississippian, and bears at least two rather persistent coal beds which,
however, are extremely variable in thickness and are not of great value.
These two beds, as exposed west of Boonville, have been ecorrelated by

- Swallow with the thick coal (Bevier) on Hinkson creek in Boone county

*The geology of Cooper county was first described by G.C. Swallow (Mo. Geol. Sur-
vey, First Report, 1855, pp. 86-87 and 187-190). The topography is shown on the Boon-
ville quadrangle of the U. 8. Geol. Survey. .
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and the thin seam (Tebo) next below it, a conclusion that appears to
be correct. Several unimportant coals occur below the Tebo. Follow-
ing is Swallow’s section taken on the Missouri river bluffs about one mile
below the mouth of the Lamine (See. 36, T. 49 N., R. 18 W.):

30 feet, slope—nearly all bluff (loess).

45 feet of brown friable micaceous sandstone.

2 1-6 feet of coal (Bevier).

10 feet, slope, covered by debris.

3 feet of compact gray and biue hydraualic limestone.
5 feet of bituminous shale.

3 (?) feet of coal (Tebo).

1 foot of bituminous shale.

45 feet, slope (to Mississippian).

.

© W NS ;w0

No. 5 of the above section is the most reliable marker in searching
for coal; it is an irregularly bedded fine-grained rock, weathering on
top to nodular forms, and in many places interstratified with clay or
shale. It is practically the only Coal Measures limestone in Cooper
county, and is easily distinguished from the Mississippian limestones
by its lack of the more crystalline and massive appearance, character-
istic of the latter.

In the above coal section both coal beds are much thicker than in
most other portions of the outlier; in the greater part of the area the
Bevier coal has been completely removed by erosion and the other beds
are too thin to mine. The following section was measured by M. E.
Wilson in Sec. 5, T. 48 N, R. 17 W., 3 14 miles west of Boonville:

Number. Feet.
5 0 0TS 7o) « - OGO 3
Shale, black, “Slaty . o o vttt e e e 6
Shale, Arab. .. ..o i e e it e e .. 5

[ I
Q
@]
>
[
3
o,
=3
2

‘When the county was visited in the summers of 1910 and 1911 no
mining was in progress. During the winters, however, small drifts
are operated in the Tebo hed about one-half mile south of Boonville,
where the following detailed section was measured by the writer on
the land of W. F. Allen:

Number. Feet. Inches
1. Sandstone, brown, weathers gray, thin-bedded..................... 3 e

Shale, gray, SARA Y.« ottt vttt ettt e ittt e e e e 10

Sandstone, Iike NO. L. ... ...ttt ittt ettt e 6

Limestone, dark bluish-gray, nodular. ...............c.ccuvinian. ..
Shale, CalCArBOUS, GlaAN oot v vt it e it ettt te e eee e emmeeiaaann
ConCeaAled. v ittt e e e e
Slate, DIaCk. . . i e e ..
Limestone, in thin ledge. . . .....ouueuiiinnennannn. [P e 7

Shale, dark drab and black. ... .....teun ittt iii e )
{COAL, 5 inches, '

—
HOWNK O

PPN ;P

=2}

190. Clay, 1 inch, 1 4
COAL, clean, light, 10 inches,

11. Shale, yellowish gray, sandy, black streak near base............... 13 ....
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Coal Measures pockets are exposed near the heads of streams and
along the river bluffs in nearly all the townships of the county. The
coal contained in these is both cannel and bituminous and in some
places is 80 feet or more in thickness. Some of the pockets contain
considerable coal and one on the river bluffs three miles west of Boon-
ville was extensively mined about 20 years ago,t yet it is improbable
that any deposits of this sort will ever prove of sufficient extent to
yield an adequate return on a large expenditure of money for mining
equipment.

Roughly estimated, there is probably an average of 14 inches of
coal in one bed over about 23 square miles, or three-fourths of the
area underlain by the Pennsylvanian outlier. On the basis of 1,800
tons of coal per acre for every foot of coal, there are, therefore,
31,000,000 tons of mineable coal in this area, practically none of which
has been utilized because of the thinness of the beds. In addition there
are at least 500,000 tons of available coal still left in coal pockets,
‘making a grand total of 31,500,000 tons in the county in beds of 14
inches or more. At the present time market conditions do mot justify
the exploitation of much of this thin coal; but there can be little doubt
that at some future time the latent fuel resources will have an im-
portant effect upon the industries of the county.

CRAWFORD COUNTY.*

A number of small coal pockets in southern Crawford county, be-
tween Sligo and Keysville, have been known for many years. Among
them may be mentioned those in the W. 14 See. 19, N. E. 74 8. E. %4
Sec. 21, N. E. 74 N. W. 14 Sec. 29, and N. E. 1 Sec. 30, all in T. 36 N,
R.4 W. The pocket in section 19 is described in notes by Winslow as
being 40 feet thick. Nasont discusses a V-shaped outerop of coal 8
feet thick that has been shafted 3 miles from Cook’s Station, on the
Sligo branch railroad. Most of these deposits have been worked at
irregular periods, but their slight extent and their erushed and dis-
turbed condition make most of them of doubtful value.

+Winslow, Arthur, Preliminary report on coal: Geol. Survey of Missouri, 1891, p. 170

*Shumard, B. F., Crawford County: Mo. Geol.<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>