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OFFICE OF THE GEOLOGICAL SURVEY,
Jerrerson Crry, MISsOURI,
November 14th, 1891.

To the President, Governor David E. Francis, and the members of the
Board of Managers of the Bureaw of Geology and Mines :
GunrLeMen: — I have the honor to transmit to you, herewith, a

preliminary rveport upon the coal deposits of the State. This report

embodies part of the results of such observations in the coal fields as I

have personally been able to make, during the past two years, in the

time which could be spared from the administrative duties of my position
and from the general direction of other work of the Survey. Though
thus necessarily of a preliminary and incomplete nature, I feel that it
will satisfy to a great extent a demand for inmediate information which
is made evident from frequent applications received at this office. In
the light of these considerations I trust it may meet with your favor,
and X, further, earnestly hope that it may prove of immediate benefit to
the important interests of the State to which it relates.
Very respectfully submitted,
Arrnur WiNsLow,
State Geologist.
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PREFACE.

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

Special effort has heen made to obtain and include all informa-
tion and results particularly relating to coal as were not obtainable at
the time the earlier surveys of the State were in operation and which are,
consequently, not included in the earlier reports. In order, however,
that this report might also be comprehensive, some of the observations
of the earlier surveys are included in part and others are often referred
to. Further, the writer has had access, in the preparation of the
report, to unpublished notes collected by Prof. G. C. Broadhead, and

)
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other members of former surveys, as is referred to on several of the
following pages. ‘

Of especial value in this report are the records of the various deep
shafts and drill holes which are included. These were furnished by
many different individuals, and, in each case where the results are
quoted, recognition of this assistance is expressed. With a few excep-
tions, the individuals and corporations of the State have generously
confributed such results in a free. public-spirited manner. The im-
portance of furnishing such records to the Survey, where they may be
kept on file for ready reference, cannot be too strongly emphasized.
Hundreds of such holes have been put down in the State for various
purposes, and from comparatively few of such are reliable results now
available. Such holes are generally sunk for a definite purpose and
when that end is reached it occurs to few that the results may still he
valuable for other purposes. But this is almost always the case.
Whether a thick coal bed be. encountered or not a good record estab-
lishes aseries of facts concerning the geology of the locality and is, hence,
valuable. For instance, the record though apparently barren of results
of economic value, may show that the drilling stopped in a certain lime-
stone, which, by comparison with a record obtained elsewhere, we know
is 20 or 50 feet, as the case may be, above a certain valuable coal bed.
Hence, from the study and comparison of these two records we are able
to predict the probable existence of workable coal within a short distance
of the bottom of the hole. Again, the hole may have penetrated rocks
which we recognize as below any coal in the State; in this case the
result is of general value in preventing further exploration helow this
depth. Only from the results of such deep drilling can the area of
available coal in the State he exactly determined and the limits of the
individual beds be defined, especially in those parts of the State where
the coal beds are deep beneath the surface. .

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

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

BY ARTHUR WlNSLOW .

CHAPTER I.::,
INTRODUCTION. TS

THE COAL MEASURES.

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

DISTRIBUTION AND TOPOGRAPHY.

Distribution. The geographical limits of the Coal Measure
rocks, or of strata carrying beds of coal of Carboniferous age, in
the State are outlined on the small map inserted at the end of this
report. Asis there seen,the whole western and northwestern por- Aveg of the Coal
tion of the State is occupied by these rocks. The general eastern
and southern boundary of the formation is a sinuous line running
from the northeastern to the southwestern cornerof the State.
Beyond this general boundary there are, further, isolated patches,
or outliers of the formation, which carry its limits still farther
east. The total area thus included is estimated to be about
23,000 square miles, distributed over 57 counties in whole or
in part.!
The Topography of t/ze Coal Measures. Topographically
the Coal Measure area is a plateau in which denudation has not T°p°;¥§§)elﬁanya
progressed very far. . It is the product of the action of erosion
upon a country of moderate elevation, composed of horizontal
strata of varying degrees of hardness, in a temperate climate
in which vegetation is abundant.

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

(19)
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The Missouri river traverses the area, from the northwest
to-ﬂle ’;G_}tﬁééﬁt :md divides it into two large but unequal por-
Principal rivéis.  £ions, that Horth Gf the viver being conblderablv the greater.
. This is the. only stream that can be considered nftvmab]e.
- : 'Jraade',twer dfr:the north, and Osage viver on the south are the
.. next largest and are 'used for purposes of local transportation.
; »,:'File'"M—xswmr. Iw.e::"has about reached its base level and
Baze levelling " Corrades ité -Shannel little, but is extending its flood plain
begun. by lateral degradation. The same may be said of the lower
courses of the larger streams which empty into this river. As
one approaches the head waters of these streams, however, the
declivity becomes greater, the flood plain narrower and corrasion
more and more active. Away from the immediate vicinity of
the larger streams the characteristic contour is that of a flat or
Suface & gently slightly undulating plain, bordered by gentle and sometimes steep
slopes along the drainage channels; in the immediate vicinity
of the larger streams the honzontal area on the sumynits, between
the depressions, is smaller and the slopes are steeper and longer.
Through Lafayette and Johnson counties, and along the Kansas
line, in Bates and Cass counties, mesa like hills are developed,
capped by resisting horizontal strata; but these are of only
oceasional occurrence. North of the Missouri river, and. for a
Glactal deposits few miles south of it, glacial deposits tend to soften the contour
soften the con- of the country, but do not obliterate its distinctive features.
Thus, in the immediate vicinity of the river, thick deposits of
Loess form a mauvtel over the surface, while, farther north, a
thick layer of silt covered sand and clay occupies the place of
the finer material farther south. These deposits round off the
ragged edges of the topography and, in places, make a level plain
where, in times past, there was a large valley; but the country,
as a whole, still preserves the character of an eroded plateau.
Topography ado- Lh€ topography may be considered as in an adolescent stage,
lescent and ma- p 1. Jering on maturity in places. The drainage channels are
' permanently and well established, but corrasion has not yet done
all it has to do over a large part of the area; only, perhaps,
along the valley of the Missowri river is there anything in the
topography suggesting that advanced stage in the erosion of a

country termed old age.
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“The difference between the extremes of altitude within the
Coal Measure area is about 600 feet. The elevation of the Mis-
souri river plain at Boonville, in the eastern bmdc;ﬂ “béingrabeut.
600 feet, while that of the uplands, in the northwe%tofﬁ bbznﬂr &t
the State is over 1,200 feet. The deneml elevatmn of the
country above the adjacent drainage levels is trom 10@ ti’\QVG\:{‘ G)G
feet. Along the marginal line of thQ Goal” Measures, fom
northeast to southwest, the following are- ‘dnu~ appmmmate -adkiE
tudes at successive points, on the summits "Setwean drc,ana.:r:," o
channels: Kirksville 975, Macon city 886, Mexico 798, Moberly
867, Fayette about 800, Boonville about 750, Sedalia 907, Clin-
ton 807, Nevada 870, Joplin 1,018. In the interior of the Coal
Measure area, the following are the altitudes at successive points,
located similarly topographically : Kansas City about 950,
Leavenworth about 1,000, Plattsburg, about 1,000, St. Joseph
about 1,050, and Maryville, about 1,200.

A
a

ng,e-of :.mtude.

LITHOLOGY AND STRATIGRAPHY.

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

The sandstones are of white, drab, yellow or reddish colors,
are generally fine grained and friable, and are often filled with
"specs of carbon and with impressions of leaves and stems,
especially along the stratification planes; mica is almost always
present. The sandstones are most abundant and prominent in
the eastern and marginal area of the Coal Measures, and they
there constitute a conalderable portion of the section. In the
interior, or central area, they are not prominent members,
though arenaceous shale is abundant, and it is frequently difficult
to say whether such material should properly be classed as a
shale or as a sandstone.

The shales are argillaceous, bituminous, arenaceous or calea-
reous, and frequently grade, by almost imperceptible degrees,
into sandstones or limestones; they are of black, drab, gray and, .
red colors. The shales preponderate by far over any of the
other classes of rock, are widely distributed and are about
equally prominent in all sections of the Coal Measures.

The sandstones.
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The limestones occur sometimes in massive beds, three and-
even more feet in thickness, are occasionally concretionary in
no.dgl.w fDstu, are sometimes laminated with uneven bedding

- pila:n Bt are ‘ﬂmost always of a fine compact texture ; they are
of drab célor and are readily distinguished from the white, coarse

:g,mlr*ed aemﬁ-rcuptallme limestones of the Lower Carboniferous.
Theh‘msmmsﬁ *The Timestonas * dre_ l_easx abundant over the extreme marginal
RS ‘area, and becq.x;n;s -mc»].e frequent and thicker towards the interior;

Y the.northiv*eaxern portion of the State they occur in successive
beds aggrecratmg twenty or more feet in thickness. Lime is here
very abundantly represented in all the rocks, many of the shales,
even the black bituminous layers, being decidedly calcareous.
As with the shales and sandstones, so with the shales and
limestones it is often impossible to class a rock positively as a

limestone or as a shale.

The coals are all bituminous, with the exception of certain local
deposits which approach cannel coal in character. The beds
range in thickness from one inch to about five feet. The coalsare
generally soft and pyritiferous, with selenite or calcite almost
always present, in thin scales, along the joint planes. They are
most frequently underlain by clay, which sometimes contains
stigmaria casts, and are generally immediately overlain by black
shales, frequently fissile, or by a gray or drab clay shale. Inthis
roof shale leaf impressions are found in places, but the localities
are few where such are abundant. Sometimes sandstone rests
directly uponthe coal, or a limestone cap rock is barely separated
from it by a few inches of clay or shale; but such instances are
exceptional. The coal beds are most abundant and are thickest
over the marginal portion of the Coal Measures, where they
occur near the surface and where they have been principally and
most extensively operated up to the present time. They seem
here, however, to be more irregular in character and distribution
than in the interior, so far as one can judge from the limited
developments which have been made in the deeply seated coals
of the interior region.

8t ratzgrap/e y. The Coal Measure rocks of Missouri are
arranged in a series of strata which have, generally, a slight
undulating, westerly dip, such that the uppermost rocks are at

,w

The coals.
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the surface in the northwestern portion of the State, and lower
rocks crop out along the margin to the cast. Thus. could we nggg})gl_oss-
cleave open the earth along the line running. fl’mm the - nmts-
western corner of the State eastward through the Coal Measures
there Would be exposed to our v1ew an arrangemeilt, offstrth,.

Fi16. 1. Ideal section illustrating the arrangement of strata in the Coal Measures
after “elevation and erosion.

The estimated maximum thickness of these Coal Measure
rocks is about 1900 ft. That is, to penctrate the entire section
of these strata at point F, (Fig. 1) in the northwestern corner
of the State, a shaft 1900 feet deep would be necessary. Kast-Total shickness
ward from such a point, the thickness of the underlying rocks
constantly diminishes, owing partly to the westward tilting of
the strata, above referred to, and partly to the conditions under
which these strata were deposited, which is hereinafter discussed.
Therefore the thickness of this formation at any point within the
area of its distribution may be anywhere from 0 to 1900 feet.!

-1 For the measurement of this total thickness, so deep a shdft has never
been sunk at any one point; but, through the influence of the westward dip of
the rocks, various strata are successfully brought to or near the surface at
npumerous points and, from a series of separate measurements of the
individual strata, or groups of strata, the general thickness is compiled. It is
ag if the distance between two floors of a house were determined by adding
together the height of each step of a fight leading from one floor to the other.
Were each and every stratum successively brought to the surface, and were
each stratum continuously of the same thickness and character, then this
method would furnish an exact means of determining the true section at any
point; but, unfortunately for its accuracy, some strata are probably nowhere
exposed at the surface and some vary both in thickness and character as they
are traced from point to point. Hence the method is recognizably a pro-
visional one, and, though often yielding good results when applied to limpited
areas they are always open to correction or substantiation in detail as develop-
ment proceeds.
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Thus, along its margin, the Coal Measure formation may be
considered to taper to a feather edge while in the extreme north-
»w%gs;%ﬂn ,"nmen of the State, it has an aggregate thickness of
rear ly 2 000 Favt Rid consists of more than 200 strata.

. gen On th,e basas Qf the figures given on p. 21 we have an elevation

”m

S5 'f a{_bout:%'l gqet«for the.ﬁoor of the Coal Measures at the margin
Jnear Sedalia, and,,m 't'b.e cxtreme northwest, the elevation of the
Fi}QOI"ssabouu)7auzua %60 feet; the consequent present slope of this
floor 431660 Feet in a distance of some 150 miles, which is equiv-
alent to about 10 feet per mile, or about one-tenth of one degree,
which is almost horizontal. The elevation of the surface of
Maryville is about 1200 feet, so that the thickness of the Coal
Measure rocks there, above the level of Sedalia, is only 300 feet.

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

Strata yers varia- may be; limestone beds fluctuate greatly in thickness or may be
hle. = N

Sandstones espe-

cially so.

present or absent in not widely separated localities. These con-
ditions are particularly prevalent over the marginal area, among
what have been considered the Lower Coal Measure rocks.
Swallow,! Norwood 2 and Broadhead 2 all refer to such variations
in sections, and they are encountered in mining operations, often
to an embarrassing extent. Of most conspicuously irregular
distribution are the sandstones of the marginal area. These
sandstones may be divided into two classes. First, there are the
regularly interstratified beds, ranging from two to ten or more
feet in thickness, which, though less persistent than the other
beds, can yet be recognized clearly as interstratified members
over considerable areas. Second, there are the great, massive
deposits of sandstone, sometimes exposed to a thickness of 50 or
60 feet without displaying any bedding planes. These may be
connected with the thinner interstratified beds, but where they
attain their characteristic development, they cannot be classed

1 Report Mo. Geol. Sur. 1853, p. 87.
2 Report Mo. Geol. Sur. 1873-74, pp. 200 to 215.
3 Report Mo. Geol. Sur. 1872, part II, p. 166 and elsewhere.
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as interstratified beds of the Coal Measures ; but, appdrently, are. ..

deposits filling channels which were eroded in the COwl ’\"%Iehs%u;e - R

strata presumably during the Coal Measure period.? T e o
The fauna of the Coal Measure rocks indicates theﬂem:;ten«ce“ 1

over the marginal area, in what have been texmed the Tagwer- -1
1M PR
Coal Measure rocks, of brackish and shallow- -Wd.tu"‘%;\\whlle, in C"“mm?;‘?““? RO

-~

-

PERO nn
N

the interior, among the rocks designated Upper Coals '\Iiaa;smeq, PR
marine forms are more abundant. There is nothing at all “pro=™ '
nounced in the fauna which would call for great priority of
deposition of the rocks of the marginal area over those of the
interior. ' ‘

_ THE PROUESS OF DEPOSITION.?2

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

1. That the marginal conditions were generally those of

brackish water, favorable for the formation of the coal gysential condi-

beds. ’ ﬂgﬁ? of deposi-

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

"8. That, during the process of depdsition, the strata from
the base to the top of -the Coal Meagures were, at intervals,
at or near the surface of the water, permitting the growth
of the coal flora and the accumulation of coal.

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

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

2 The following discussion of the process of deposition, as well as the
matter of the two preceding pages, is extracted from a recent communication

“of the writer's to the Geological Society of America. (Bull. Geol. Soc. Am.,
Vol.'3), to which the reader is referred for fuller treatment of the subject.
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. Accordmcr to views heretofore presented the Coal Measures
[ cxf M;xsaoﬁu have been separated into an Upper, a Middle and a
- " Lower (xrv1sﬁm, respectively 1317, 324, and 250 feet thick,! all
- -~-baving 4 slight dip a little north of west. The common concep-
kg -tmﬁ.aega);dlno“ these divisions, as well as those of the contiguous
e n e Jowa Coal M.easnms, is that they underlie each other successively,

nmx&‘gﬁ'ﬁ:;&émand ’e‘ﬁat, bnouid the strata of the Upper Coal Measures in the

tone™® UV opthWestern part of the State be penetrated by a shaft, the
members of the Middle and Lower Coal Measures would be
successively encountered. The reservation is generally made,
however, that some of the beds will probably thin out, disappear
or be replaced by others, so that exactly the same succession of
strata cannot be expected, though, whatever may be included
under the indefinitely applied term ¢ Formation,”’ is considered
to be continuous. The adjoining Figure 2 represents, in a
general way, the implied and commonly conceived idea of the
positions and relations of these divisions of the Coal Measures.
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FIG. 2. Diagram illustrating the commonly conceived positions of the
Coal Measure strata.

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

Strata origlnally  other, they must, on this interpretation, all have been deposited
as horizontal layers and subsequently tilted simultaneously into
the present position. Further, the existence of coal beds near
the base of this formation shows that even the lowermost strata
were accumulated near the surface, and, hence, to produce the
conditions generally pictured, would require a regional subsi-

! Report Mo. Geol. Survey, 1872, PartI, p. 6.
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dence of about 2,000 feet, equal in rate and amount over the
whole area, with which the process of deposition kept: x)acesﬂ'({q%*gegggugg
equally and exactly over every portion. An ideel réstération for. - -
to a horizontal position of these strata is represented i in Figuve .

3, and it is there apparent, at a glance, that, proceedw‘no‘q“‘*hlsﬂ

RSN 3
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Fia. 3. Same as Fig. 2, with strata in a horizontal pOSlthn

supposition, the portions, of at least the upper parts of the Coal
Measure formations, represénted could be only small remnants

of the whole, and that, with the indicated thicknesses, they
must once have spread over the higher Ozark region, as well as
over the area of lower rocks in northern Iowa. We cannot
believe such extension possible without, at least, some remnant Ozg";“‘goii‘“gfzagf
of these rocks being left over the territory where they are now ™
never found ; such hypothesns is opposed to the views which have
been advanced concerning the age and history of the Ozark
Uplift ; it is contrary to the authoritative and generally accepted
opinions concerning the original limits of the Coal Measures
both in Missouri and Iowa.! Such representation of the relation

and positions of the Coal Measure strata leading to conclusions
contrary to accepted views, it behooves us to attempt a presen-
tation of the results and of the process of deposition which
will be in harmony with the observed facts and well-substan-
tiated conclusions.

1 A more detailed statement of the reasons for not favoring the hypothesis of
early ‘great extension of the Coal Measures is contained in the Bulletin of
the Geological Society referred to on p. 25. A full discussion of the subject is
reserved, however, for the complete report on the Carboniferous.
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btm’tmo with the indisputable fact, as proved by deep drilling
AR ...ztmff--éhaftmcr in the western portion of the State, that at or near
‘fgg;lggjgf&f?“f the 'base~of ¢he Coal Measures here, are strata of shallow water
.,ouﬁ.u},.we must allow that the floor in the interior was. at the

. ‘hegzmmm of deposmon near the surface. We will assume next
. that submenb'@nte began over the central area of the Coal
‘»Me&sutgs “iotl that, as represented in Figure 4, the margin
’ "‘*‘ot“ tiie’ e‘u'ly Coal Measure sea or swamp, B, was well within
the present limits, A, of these deposits. As soon as this

T

F1G. 4. Diagram illustrating conditions preceding deposition of Coal Measure strata.

area became submerged, deposition over it would begin; but, as

all material is derived from or beyond the margin, the accumula-

tion during this stage or period would be thickest along the

margin and would taper thence gradually towards the interior, the

churacter of the material changing at the same time. The mar-

0o ot SroW ginal area would thus be the first to become a shallow water area,
outwards. - gpitable for the formation and accumulation of coal. As the
basin became gradually filled with sediment from the margin

towards the interior, the coal swamp would nlowly creep out hou-

zontally, until it covered the whole surface in a continuous sheet,

the coal barely unconformable with the underlying strata, which

were accumulated in slightly inclined positions. Figure 5 repre-

A
C

—

B

F16. 5. Diagram illustrating early conditions of deposition.

sents the resulting conditions provided deposition is continued and
subsidence is arrested. The number ot deposits cannot be taken
to represent, strictly speaking, so many individuai and separated
strata, as each one may be made up of a varying number of
layers of different materials; they simply indicate the limits



THE COAL MEASURES. 29

reached by the deposits in successive intervals of time. The
apparent dip and the consequent unconformity of the coal layer,
C—C, upon these underlying strata, is also much exaggerated
by the excessive vertical scale; if reduced to the natural scale
peither the dip nor the unconformity would be perceptible at
any one point. .
The natural result of such a growth of sediment is that a coal
bed will be thicker near the margin, where its accumulation

begins and continues longest, than in the interior, and the thick- Thicknoss and ox.

ness of the bed, at any one point, will depend upon the length AL
of time during which subsidence is arrested and the accumula- dence.
tion is allowed to go on. The coal bed may expand over the
whole area as is represented in Figure 5, and may .there
accumulate to a thickness of several feet and then be cut short
by a submergence to the point C, when another cycle of
deposition will begin, similar to the first.
Changes in the amount and character of the sediment supplied
at any time during such a cycle would cause corresponding
changes in the thicknesses and character of the strata. A rapid,
continuous, or-a frequently recurring subsidence would prevent
the accumulation of coal, or would allow of its formation only
over narrow marginal areas. A subsidence, after the coal bed
had expanded over a half or other fraction of the submerged
area, would fix a limit to that individual bed at such point, and Stratigaphlovart
it would be buried beneath the strata of the succeeding cycle of ations explained.
deposition. A varying rate of subsidence over different areas
would also affect the character of the deposits ; where the rate was
greatest decp water or marine conditions would be more prevalent,
and where the rate was slow shallow water conditions would
prevail generally and coal beds would be most frequent., If the
rate of subsidence over the interior is constantly greater than that
over the marginal area, the first formed and lowest beds would
gradually acquire a western dip, while the uppermost bed is hori-
zontal, and the aggregate thickness of the deposits would increase
towards the interior, although the thickness of an individual
stratum, ot of a heterogeneous deposit formed during any selected
interval of time, would diwminish, proceeding from margin into
interior. If subsidence were arvested along the margin and con-
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tinued in the interior, the deposits would taper to a feather edge
along this margin. On the other hand, if there is elevation
: along the margin and subsidence in the interior, the succeeding
S een®  deposits would taper out within what were previously the
marginal limits, and would abut against the underlying strata. If
subsidence is arrested in the interior and continued over the
margin, coal beds might be formed in the interior which are not
represented over the margin.

F1c. 6. Diagram illustrating final conditions of deposition.

Figure 6 is an ideal representation of what would result with

a certain sequence of events of the character suggested. At B

is a coal bed originally horizontal, which extended entirely

across a submerged area before subsidence set in again; at C is

another bed which extended, however, only a short distance
Dlustration of pro- D€TOTe being submerged; at A is a third coal bed which had a
tom, °1 3P Ionger period of growth than C, but which was also cut off by
a sinking of the strata. From the divergence of the lines, A

and B it is evident that the rate of subsidence was greater over

the interior than at the margin. Before the formation of the

bed, D, the margin, A, was elevated and the depression in the

interior continued, and these opposite movements were kept up

during the periods of accumulation of the strata E and F and of

those intervening between these. Figure 1, on p. 23, represents

the same group of beds after they have been elevated above the
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water, such that the upper beds are lifted above the extreme

margin. It is, of course, impossible to represent in any such dia-

gram the infinitely complex association, and the varied succession Detalls impossible
of strata which resulted from all the combinations of conditions

which probably prevailed during the deposition of the Missouri

Coal Measures ; but, always allowing for the great exaggeration

of thicknesses and of angles of dip and slope, Figure 1 will

probably suggest all of these.

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

a. How a moderate amount of erosion will suffice to pr oduce
the present limitations of the upper strata.

b. How coal beds are more abundant over the marginal area.

¢. How the interval between any two strata may be very
different at different points. .

d. That a columnar section, constructed from ountcrop meas-
urements of successively exposed strata from margin to
topmost layer, will not represent the succession of rocks
in such a section as at A in Figure 1.

e. That a coal bed may, at one point, immediately overlie ‘
strata which are widely separated from each other in ‘?&‘;’,‘Sﬁi‘éﬁf‘s f;‘;"“‘
some exposed section at another point, and, hence, that POt
two separated outcraps of the same coal bed may easily
be mistaken for outcrops of two different beds.

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

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

uQ
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Something like a true section of these Coal Measures strata
can ultimately be constructed by the present State Survey, after
all the many sections and records obtainable have been studied
and correlated. Until then we must proceed with extreme
caution, with the anticipation that all the intricacies of deposition
which the conditions herein referred to call for, may exist and
will have to be unraveled.! 4

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

1. Report Iowa Geol. Survey, 1858, James Hall. Vol. I, Part I, p. 135.

2. Report Iowa Geol. Survey, 1870, C. A. White. Vol. I, pp. 227, 250, 259.

8. The Stratigraphy of the Iowa Coal Measures, C. R. Keyes. Bull. Geol.
Soc. America, Vol. II, pp. 282, 284, 285. '

4. Report Ohio Geol. Survey, 1875, J.S. Newberry. Geology Vol. II, pp.
117, 166.

5. Report Ohio Geol. Survey, 1884, E. Orton. Economic Geology, Vol. V,
pp. 135, 137.

6. Stratigraphy of the Bituminous Coal Field of Penn., Ohio and West Vir-
ginia, by I. C. White. Bulletin No. 65, U. S. Geological Survey 1891, pp. 100,
181.

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

8. On the Alleged Parallelism of Coal Beds, by john J. Stevenson. Proc.
Amer. Phil. Soc., Dec. 18, 1874, Vol. X1V, No. 93, pp. 283 to 295.

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

The inference from these references is plain, that the explanation of the
general process of deposition in Missouri applies to other areas, and is
doubtless of wide applicabiiity, at least so far as the Coal Measure deposits
are concerned, and perhaps with regard to other formations.
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CHAPTER IL
THE COAL BEDS.

THEIR DISTRIBUTION AND CHARACTER.
The conditions restricting distribution — The conditions restricting availability.

No one coal bed in Missonri can be affirmed to be co-extensive
with the area of the Coal Measures and, within a still smaller area,
does any one bed possess those characteristics of thickness and
quality, or is it accompanied by the other conditions which go
to‘make it workable. The conditions of principal importance
restricting the distribution of Missouri coals may be classed as
follows: —

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

®

tinguishable in the existing topography.
4. The original limits of the individual coal basins and the
consequent thinning out of the beds towards their margins.

The conditions of importance restricting their availability
are: — .

1. Inadequate thickness of the coal.
2. A poor roof such that the process of mining becomes dan-
gerous, highly expensive, or both.

E‘.‘D

squeezing or-a partial erosion of the coal bed, giving rise
to what are known as slips, rolls, horse backs, clay seams
or faulty coal. '

. Inferior quality, such as renders it unfit for use.

. Excessive water, such as cannot be economically handled
by pumping. '

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

hoisting and pumping too great for profitable mining.
3

QU >
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THE CONDITIONS RESTRICTING DISTRIBUTION.

1. The effect of the eastward rise of the strata in restricting
the distribution of the coal will be readily appreciated from
consideration of what has been said and illustrated on p. 24 con-
cerning the westward dip of the strata and the successive out-
cropping of strata as one proceeds in that direction. Thus, as

5 East

=

. Illustration of dip.

Process of erosion.

F1G. 7. Diagram illustrating the *“ dip ”’ of coal beds.

illustrated in Fig. 7, a coal bed, I, penetrated by a shaft at a
point, A, will, by reason of the westward dip, rise to the surface
farther east at a point, B. Similarly a deeper coal bed, IT, will
crop out at a point, C, the distance between the points, A and B,
or the points, A and C, being dependent upon the depths at which
the coals ave struck in the shaft, at A, upon the general angle of
inclination or dip of the coal beds, and upon the relative altitudes
of the points, A, B, and C. Just where the outcropping line of
each or any coal bed, or its stratigraphic equivalent in the State
is or may be, is a question which cannot be determined without
the most detailed field work and the most careful scrutiny and
comparison of shaft and drill hole records.!

2. Erosion is that process of nature by which the surface of
the land is carved into valleys and hills and is gradually lowered.
Its principal agents are rain, snow, ice, wind and running
waters, their action is constant and their effects are everywhere

1 Such work is being prosecuted by the Survey in connection with the detailed
mapping and the results will be embodied in the resulting maps and accom-
panying reports. In the meantime the block map (Plate I.) at the end of this
report conveys some intimation of the stratigraphic limits of the coal beds and
suggests the possible relation between some of the beds operated at different
localities.
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observable. Viewed in a large sense erosion has had an
influence of the first order upon the distribution of the
coal, inasmuch as it has probably removed, during the
past ages, large portions of the Coal Measure rocks and the Bffects of erosion.
accompanying coal beds, as is shown in Fig. 1, on p. 23. But,
viewed in a narrower sense, the effects of land degradation
upon the distribution of coal, as exhibited in the existing
topography, are of importance only when the coal is near the
surface or when the difference in elevation between hill and

FIG. 8. Diagram illustrating the effects of eroslon.

valley is great. Of very common occurrence in Missouri is
such an instance as is exhibited in Fig. §, where the erosion
of a stream has carved a channel through the strata and the
associated coal bed so that the coal terminates or crops out petails of erosion.
in the hill-sides bordering the valley. The larger the stream the
wider the valley, and, as the stream proceeds from its source,
the valley tends constantly to widen so that, in some counties,
‘many square miles of coal have thus been removed. As if in
compensation, however, such process of erosion renders the
exposed coal beds easy of access and permits of their being
worked without shafting, by drifts. Such drift mining is
common in Macon, Randolph, Ray and Lafayette counties. It
is generally along the ecastern border of the Coal Measures
that this effect of the process of land degradation is most
apparent. ;

3. The presence of buried channels in the Coal Measures may
also be counsidered a result of erosion; inasmuch as this cause puried channels
originally produced the channels and established the limits of Meastres. "
‘the coal; but they are not readily recognized as such upon the
ground and are hence given separate consideration here.

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

FI1G. 9. Diagram illustrating buried channels of Coal Measure age.

present topography is there indicated. On the right hand side
of the sketch the sandstone is shown to be directly the extension
of a layer of sandstone interbedded with the other Coal Measure
rocks; while, on the left, it is made to appear as an independent
and superior layer to any other. Either condition may exist in
nature. Buried channels of this character have been recognized
in Johnson, Lafayette, Randolph and Monroe counties; they
have an important bearing)upon this distribution of the coal,
:nasmuch as they are in places over a mile wide and extend
lengthwise entirely across the counties. They doubtless oceur
in other counties and their distribution will be defined as the
detailed mapping of the Survey is extended. :



THE COAL BEDS. 37

The second class of buried channels are of {much later age
geologically and belonz to what is known as the Quaternary or
Pleistocene period; at least the material filiing them is of this
age. The channel proper may have been’in process of formation
ever since the close of the Carboniferous period. They differ Chiznels flled
from the first class of channels in that the filling material con-
sists of loose clay, sand, and gravel similar to that spread
generally over the surface of the surrounding country with which
it is contemporaneous in age. In Fig. 10 such a buried channel /

FIG. 10. Diagram illustrating buried channels of pre-Glacial age.

is represented. It is to be distinguished, further, from one of
the first class, in that the filling material is not a Coal Measure
rock and is never the equivalent of any one of’the 'members of
that formation, which may sometimes be the case with the first
class, asis alluded to on p. 36. Such channels occur north of the
Missouri river and are best developed in the dritt covered area \
of the northern portion of the State. They have been recognized Pistribution of
in Putnam, Sullivan and Linn counties, and doubtless occur
elsewhere. When encountered in coal mining the coal is cut off
abruptly, and, sometimes, the influx of water and sand is so
strong as to cause the abandonment of the mine. These chan-
nels, therefore, not only reduce the area of the coal but further
present obstacles to the operation of mining.
4. All coal beds have been deposited in basins ofjgreater or
less area and depth; they constituted, at the time of formation
of the coal, great lagoons or swamps in which the material for o, cnar nature
the coal beds accumulated. The margins of such a swamp, or ©f coatbeds.
shallow sea, constituted the limits of each coal bed and towards
these limits the coal gradually tapered to a feather edge. Fig.
11 illustrates this idea and shows the manner in which such a
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coal bed is subsequently covered by the succeeding deposits. In
the operations of mining, such a tapering coal bed is seldom, if
ever, followed to its extreme limits, but work is generally

F1G. 11. Diagram illastrating the lenticular nature of Coal beds.

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

THE CONDITIONS RESTRICTING AVAILABILITY.

1. Inadequale thicknessis a condition restricting the availability
-of a coal which will be readily understood with little explana-
tion, though just what thickness is inadequate is a relative and a
locally variable term. Coal beds vary in thickness from an inch,
or less, to many feet. In a region like Pennsylvania, where
beds 6 to 10 feet thick abound, a thickness of three feet has
been generally considered as little as can be profitubly mined.
In Missouri, however, three feet is nearer an average thickness
than under it, and beds as thin as eighteen inches are profitably
mined on a large scale. Any bed uniformly thinner than this
cannot ordinarily be considered available. About a fourth of
the annual production of coal in the State is from beds not over
two feet in thickness. Beds three and four feet thick are of
frequent occurrence, especially in Macon, Randolph, Henry and
Bates counties; but they are not so abundant nor so wide-spread
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as to make the two foot bed unworthy of consideration. Other
conditions léading to the mining of thin coal beds are enumerated
in the chapter on the Coal Industry, on pp. 45 to 46 of this report.
2. A poorroof renders mining both expensive and dangerous.
It the strata overlying the coal are of a loose friable material,
such as falls soon after the removal of the coal, or if the over- Fiects ofapoor
lying beds are fractured and crushed, large pillars of coal have
to be left to sustain this roof and much timbering becomes neces-
sary in both the rooms and entries. With a roof of a tough or
hard material timbering can, at times, be entirely dispensed
with. Difficulties in mining from a poor roof arise in Sullivan, :
Macon, Adair and Henry counties, but over a large portion of
the coal mining area in the State the roof is excellent and offers character of roofs
no obstacle to mining. The quality and condition of the roof is ™™ Stat
not regional, but often varies greatly within one mining district;
this is especially the case in Macon, Randolph, Boone, Clay and
Henry counties.
3. Disturbances are quite common in certain Missouri coal
beds and they seriously impair the value of the coal. They are
particularly noticeable in the mines of Audrain, Montgomery,
Boone, Caidwell, Adair, Schuyler and Clay counties. The
most common form of disturbance is that resulting from

Disturbances in
coal beds.

F1@. 12. Diagram illustrating roof “rolls * of Coal beds.

unequal pressure, producing partial faulting and crushing of the
coal. This is illustrated by Fig. 12. Sometimes such disturb-
ance extends entirely through the coal bed, elsewhere it only
slightly indents the roof; but almost always the coal under it is
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crushed and worthless, and the clay or coal on the sides of the
fault is highly polished. A somewhat similar effect is produced
when, through the action of erosion, hollows or channels have
been scooped out in the upper portion of the coal bed, and sub-
sequently filled by the material of the roof. This action some-
times noticeably diminishes the thickness of the coal, but it is’
distinguished from the preceding in that the coal is not crushed
and polished ; it is generally not so injurious in its effects as
the action last referred to.

4. An inferior quality of coal is generally the result of the
presence of an excessive amount of iron pyrites (¢¢ sulphur’’ )
or of an excessive amount of clay, shale or ash; or it may be due
to the fact that the physical character of the coal is such that it
(Jmpurities in crumbles or slacks readily on exposure. Pyrite in coals indi-

’ rectly produces slacking, causes spontaneous combustion, injures
it for the production of gas, causes clinkering of the ash, dam-
ages grate bars and boiler flues and produces a suffocating
smoke. Shale and clay diminish the amount of fuel in every
pound of coal and increase the amount of ash to be handled.
Al Missouri coals are bituminous, with the exception of the
cannels, which are found in local and small deposits. The bitu-

Character of Mis- minous coals have, as a rule, a high percentage of ash, as com-
souricoals.  payed with the best bituminous coals; they are comparatively
soft, suffering much from excessive handling or long exfosure,
and they almost always carry pyrite, either in lenticular or
nodular concretions or in thin plates between the joints of the
coal. The last, accessory, as stated, injures them for use
in the manufacture of illuminaling gas, though many of the
coals have an abundance of hydro-carbons of high candle power.
5. An excessive amount of water in a mine makes the cost of
pumping proportionately great, and it further embarrasses the
process of mining by making entries and rooms wet, necessi-
‘ tating constant expenditure in providing for proper drainage
Excessive water. throughout the mine. Missouri coal mines are not much trou-
bled by such excess of water, in fact, many of the mines are so
exceedingly dry that they are actually dusty.
6. Excesstve depth is entirely a relative term. The thicker
and the better a coal bed and the more favorable the surrounding

Erosion of coal
bed.
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conditions, the greater the depth at which it can be profitably

mined. Most of Missouri’s coal mines are less than 200 feet

deep. The Randolph shaft in Ray county is 420 feet deep to

the coal and is the deepest which is, exactly speaking, within the pepth of prost-
State. At Leavenworth, in Kansas, along the State line, how- able wining:
ever, a coal bed of anly 22 inches is extensively worked at depths

varying from 700 to 800 feet. This is, probably, near the limit

of depth at which a bed of good coal, of this thickness, with a

good roof, can be profitably mined, at least at the present date

and with the present condition of the coal industry.
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CHAPTER III.

THE COAL INDUSTRY.

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

THE COAL PRODUCTION.

The total production of coal in Missouri for the year ending
PIst asosss ° June 30th, 1891, was 2,650,028 tons, valued at 3,480,867 dollars.
tons: According to Bulletin No. 10 of the Eleventh Census, Missouri
ranks second as a coal producer among the States west of the Mis-
sissippi river, Iowa being first with a production of a little over
four million tons. Colorado is ranked next after Missouri, her
production being 2,544,144 tons, and Kansas is fourth with a
production of about 2,200,000 tons per annum. After these, no
- other of the western States approach Missouri in the amounts of
Mifr;%‘tné,fsefﬁ?sc}, coal produced. According to the same Bulletin Missouri ranks
Taign. ™ the ninth as a coal producer among the States of the Union,
Pennsylvania leading off with the magnificent figure of over
80,000,000 tons, Illinois being next with about 12,000,000 tons,
Ohio third with nearly 10,000,000 tons, West Virginia next with
over 6,000,000 tons, and then Iowa, Alabama, Maryland, and

Indiana preceding Missouri in the order given.
The amount of coal produced in the State is, thus, both abso-
lutely and relatively large. Its value is greater than that of any one
Coal value. other mineral product in the raw state, the production of lead
for the year ending June 30th, 1891, according to the State Mine
Inspector’s figures, being valued at $2,411,399, that of zinc at

$2.673,073, and of ironat $351,665.

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

! According to the figures kindly advanced by the State Mine Inspector.
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mine together nearly two thirds of the total amount and sixty
individuals and companies mine together about five-sixths-
of the total, leaving for 325 individuals and companies the
production of one-sixth.

The principal coal producers, in the order of the amounts of
their products, are: The Rich Hill Coal and Mining company,
the Western Coal and Mining company and the Lexington Coal
and Mining company, these three being under one management, principal coal
with mines in Bates and Lafayette counties; the Kansas and producers.
Texas Coal company, with mines in Macon, Ray and Linn
counties ; the Keith and Perry Coal company, with mines in
Henry and Bates counties; the Richmond Coal company with
mines in Ray county; Loomis & Snively, with mines in Macon
county; the Mendota Coal company, with mines in Putnam
county; the Interstate Coal and Mining company, with mines
in Randolph county, and the Randolph Coal company, with mines  °
in Randolph county.

THE MARKETS FOR MISSOURI COALS.

The conditions affecting the market of the coals west of the
Mississippi river are, in some respects, different from those in
the eastern part of the country. The Western Bituminous Coal
Field is surrounded on all sides by large expanses of country
destitute of merchantable coal.! These great areas with their area to.ne sup-
constantly increasing population and needs, must, under natural plied with cosl.
conditions, draw their supplies of coal largely from the mines
of Towa, Missouri, Kansas, Arkansas, Indian Territory and Texas.
These geographic conditions are illustrated in Fig. 13, which
shows the area of the Coal Measures in the respective States.
The area of workable coal is much more restricted, however,
especially in Kansas, Arkansas, Indian Territory and Texas,

1 In eastern Texas and southeastern Arkansas are large areas unlain by
lignites, or brown coals. These have been in the past, only of limited, local
use. Recent investigations, by the Geological Survey of Texas, have shown
that these lignites are equal in character to those which are widely used in
Europe. They will probably become merchantable in the future. That they "
will be extensively substituted for bituminous coals in the most important
uses of the latter, is, however, an expectation which does not seem at present
warranted.
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only a small portion of the Coal Measure areas there being pro-
ductive. East of these areas their coals are brought into
competition with the coals of Illinois, Indiana, Kentucky and
Competing areas. Ohio in the north, and with those of Tennessee and Alabama in
the south; even the anthracites of eastern Pennsylvania are sold
within the very limits of these western coal fields, on account of
their special adaptabilities. The natural facilities for transport-
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F16. 15. Sketch map showing the Coal Measure area
and the contiguous barren area ir. Missouri
and adjacent states.

ation provided by the Ohio and Mississippi rivers enable the
Influence of onto C0318 0f western Pennsylvania and of Ohio to compete very
andMiss.rivers. gyccessfully with the geographically much nearer western coals,
especially along the lower Mississippi. Further, through the
*distribution of railway lines and adjustments of rates, Illinois
coals force the competition line much farther west than

would seem possible from geographic considerations. Thus the
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territory affected by this competition to the east, is large,
and it will probably always be considerable, though subject
to variations.

Towards the west, however, there stretches a great area of
country in Nebraska, Kansas, Indian Territory and Texas, which
is not only destitute of coal, but which has, further, a sparse
supply of timber to answer as a substitute for such mineral fuel.
This is especially the case in Kansas, and its effects upon the
Missouri coal industry is important. West of this coal-barren
area -are the deposits of Dakota, Wyoming, Colorado and New Mukets to the
Mexico, which are to a certain extent competitors in the market
and which may become more so in the future. It is not to be
anticipated, however, that this competition with the coals of
Missouri and adjacent States will reach very far east, for the
latter coals are generally superior in quality to those farther
west, which are largely lignitic, and the supply of superior
coals in Colorado and New Mexico appears to be not more
than is needed to satisfy the home needs and the more im-
perative demands for coal still farther west.

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

In addition to the foreign market, bhowever, there is in
Missouri a good home market; one which is destined to increase
greatly in the future and which will always be a steady consumer
of coal and the most substantial supporter of the coal industry.
The coal fields of Missouri are not located in a mountainous,
rugged, or sterile country ; on the contrary they are in a country ™ "fnge >
of moderate elevation, with gently undulating surface, where
* bluffs and steep declivities occur only along the largest streams ;
a country with a most fertile soil in a well advanced stage of
cultivation. It is already well populated, a network of railways
traverses it, small towns are numerous and cities occur at short
intervals. These conditions furnish consumers for the coal at’
the very mouth of the mine, they cause small operations to be
numerous and to be profitably prosecuted, and they further
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permit the mining of coal for local uses under conditions which
would not be profitable for the general market. In addition,
these conditions furnish opportunities for obtaining labor, and
inducements for retaining it, which are entirely absent in many
coal mining regions.

THE USES AND ADAPTABILITIES OF THE COALS.

The uses of Missourt coals. The railways of the State
constitute, without doubt, the largest class.of consumers of coal.
Hence the greateét single use to which coal is put is for the
production of steam in locomotives; but, for manufacturing
purposes, a large amount of coal is also used in steam produc-
tion. Domestic consumption in stoves and furnaces ranks next
in importance. For the production of illuminating gas a few
coals of the State have been roughly experimented with, but
not with generally satisfactory results and very little of the coal
product is used for this purpose. Thus coal from the vicinity °
of Moberly has been used there at the gas works and, when well
purified, the gas from it was excellent, but the cost of purifying
it from sulphur was too great. The conal mined at the Hamilton
Coal Co.’s shaft in Caldwell county has been tested for gas pro-
duction and is reported to have yielded an abundance of gas, but
it would not coke in the retorts and, therefore, could not be
profitably used. The coal mined at Trenton, in Grundy county,
has also been tested with similar results. In Henry county are
several coals which have been used for gas production, with
reported favorable results. The thick coal bed south of Lewis
station is such a coal and also that from the Pitcher mine south
of Clinton. These coals have been used, not only in the imme-
diate vicinity of the mines, but have been shipped to remote
points in the State for this special purpose. The coal mined at
Minden, Barton county, also gives promise of being a gas pro-
ducer, inasmuch as coal from the same bed mined at Cherokee
and other points farther west in Kansas, is largely used for that
purpose.

No coal in the State, to the writer’s knowledge, is used for
coke manufacture. Partial tests have been made of a few coals,
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but the results were not encouraging. The coal from the Excel-

sior Coal and Coke Company’s shaft, at Higginsville, in Lafa-

yette county, was thus experimented with. The product was of

fair quality for domestic use, but was too weak and contained too

much sulphur for furnace use.
Concerning the adaptabilities of Missouri coals we know,

therefore, little even in a general way, and practically nothing in Little detail

a detailed and authoritative way. As steam producers we know kngwnofadapt-

that they are extensively used, but what their relative evapora-

tive powers are as co.mpured with each other we can say nothing

at present; and we are equally in the dark as to how they com-

pare, in this respect, with the coals of other States with which

they are brought into competition. We know that the same coal

burnt in different furnaces will yield very different results, and,

vece versa, that the same furnace fired with different coals pro-

duces different amounts of steam; yet we are unable to say of

the various Missouri coals in just what furnaces the best results

may be attained with each. We know that some coals are better

for steaming purposes, some for domestic purposes than are

others; but which are the best domestic and which the best steam-

ing coals of Missouri we cannot say. Gas coals and coke are

imported into this State from Pennsylvania and are sold here at

necessarily high prices. It is by no means improbable that theresrore accurate
. . . . knowledge de-

exist coals in the State which could be used more economically sirable.

for the purposes for which these coals are imported. It is, there-

fore, in the interest of both the owners of coal lands and the

producers of coal, as well as of the consumers, that the adapta-

bilities of the Missouri coals be first definitely established and

then that the various coals be applied to those uses for which

they are best suited.?

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



Estimate of ton-
nage premature
at present.

Need of definite
information.

48 PRELIMINARY REPORT ON COAL.

THE AVAILABLE COAL TONNAGE AND THE DURATION OF SUPPLY.

Estimates have been made in publications of past years of the
probable amount of coal in the State. Such estimates have
been made by assuming an average thickness of coal for the
whole area of the Coal Measures and then multiplying this thick-
ness into such area. This method does not commend itself for
further use, and, in general, we are of the opinion that the
attempt to make such an estimate in the past was altogether pre-
mature and would still be so now. We are not in a position to
make as much as an approximate estimate in this direction, even
were we to leave out of the question entirely the considerations
affecting the availability of the coal in the present and in the
future. The data necessary for such an estimate are the number
of coal beds, their respective thicknesses, the area underlain by
each bed, and the depth of each beuneath the surface. Some of
the principal causes restricting the distribution and availability
of Missouri coals have been described in the preceding chapter
of this report. To properly make such an estimate it is neces-
sary that we define the nature and extent of such limiting causes,
and this can only be done by the most detailed local work.!

The question of the distribution and of the amount of coal
in the State, is one which the State as a whole, as well as the
individual property owner cannot afford to neglect. Coal is,
probably, of all others, the most substantial of a State’s mineral
possessions. Every industry is dependent upon it and it is the
main spring of our Nineteenth Century civilization. In Great

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

Particularly important in this connection are the results of deep drilling in
the Coal Measures. As already stated, in the Preface, coal beds are not
continuous indefinitely and only by carefully comparing such drill records, as
is there explained, can the limits of the various coal beds be defined. Hence,
because of the direct bearing of such records upon this important question of
the coal tonnage of the State, we would here call the reader’s especial attention
to what is said in the Preface to this report concerning a suggegted means of
obtaining reliable results from such}drilling, and the value of these when
obtained.
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Britain, from the results oc carefully executed Geological Sur-

veys, estimates have been made by special commissions of the

amount of coal in the United Kingdom, over one foot in thickness

and situated within a depth of 4000 ft. beneath the surface.
An acre of ground contains for each foot of coal uuderlying

it about 1,700 tons. ~ With two feet of coal the tonnage per acre

is 3,400 tons.  With the methods of mining pursued generally

in the State, certainly not less than 2,500 tons of these 3,400 tons

could be marketed. This would be 1,600,000 tons per square

mile, and, thus, the product from a two foot bed of coal, over an

area of two square miles, would more than equal the present

annual production for the whole State. Or, in other words, at

the present rate of production, there is annually exhausted in

the State an arca of less than two square miles, and probably .. -~

much less, inasmuch as the coal under a large part of the jauaremilesox:

mining territory is three and four feet thick. The total area of 1

the Coal Measures in the State, as already stdted, is about 23,000

square miles. If only one tenth of this area be underlain by

available coal two feet thick, the supply will be sufficient to

furnish coal at the present rate of production for over a thou-

sand years. It is allowable to assume that a much larger area of

available coal exists; but, on the other hand, the rate of produc-

tion is constantly increasing and will doubtless continue to do so

for many years to come. Hence estimates of duration of supply

can never be anything more than approximate and provisional.

With the present indefiniteness as to the amount of eoal present,

even an approximate estimate cannot be presented. What is

abhove given is offered merely as a suggestion.

Tonnage per acre

THE VALUE OF COAL AND COAL LANDS.

The total value of the coal in the State must remain indeter-
minable until the question of the amount of the coal is settled.
With a coal bed two feet thick the value 6f the 2,500 tons of tonnage
available coal per acre, at $1.30 per ton, is $3,250. The value Pperacre
of the product of a square mile of such coal is $2,080,000. If
we allow a-profit of ten cents per ton, the net value of the coal
from an acre of such land is $250, and for forty acres of such

4
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and it is $10,000. The value of the coal contents of such land,
based upon the present market prices of the same substance, is
thus many times what the land is valued at for farming purposes.
Coal, however, is a possession which is not convertible until
excavated and transported to market, and, until this is done,
it represents just so -much capital lying idle in the ground.
Moreover, the coal of any one tract cannot be opened upon,
excavated and thus converted into ready money in a short time;
but the work will proceed slowly and the returns will come in
gradually from year to year. Thus, if a man own a property
of forty acres, of which, according to our calculation, the net
value of the coal is $10,000, and if he does not receive any of
this $10,000 until the expiration of fifteen years, then the
present value of his land is a sum, which, at compound interest
at current rates, will amount to $10,000 in fifteen years;
this at six per cent. interest will be about $4,160, or about
$100 per acre. The exact time when a man may receive the full
net value of the coal contents of his land depends upon many
indefinite factors, such as the growth of facilities of transporta-
tion, the demand for the product, ete. It is thus impossible to
give any one value per acre which will apply to all ceal lands,
even though their coal contents and the conditions under which it
occurs be similar. Considering the conditions affecting the coal
market already deseribed, and, considering further, the undoubted
prospect of a great growth of coal consumption in this and
adjoining States, it would seem, however, a well assured fact that
any and every large body of coal land may be made a profitable
producer of coal during the course of a few years. Coal rights
covering many square miles of land in the State have been
purchased at the rate of a few dollars per acre, the amount
seldom exceeding $5. In the case of a single large property,
only a portion may be operated at any one time, but a moderate
production from this portion, on a very small margin of profit
per ton, will yield many times 6 per cent. on the amount of the
original cost, not only of the area actually worked, but of a
large surrounding area also. Thus, the original cost of the coal
rights over ten square miles, at $5 per acre, is $32,000. If the
bed be only two feet thick and if the coal underlying only 40
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acres be removed per year, and sold at a profit of ten cents per
ton, the income would be $10,000, as above calculated, or about First oost re.
30 per cent. of the total original investment. On the basis of time.
these figures it is plain that the results of a few years work, and
the exhaustion of a very small fraction of the entire tract, will
suffice to return to the investor the total amount of the first cost
of the coal land. The net receipts after this w111 continue to be
large and will be clear profit.
Thus, the coal lands of Missouri would seem to be promising
fields for investment, even at rates much higher than have been
so far maintained. The statistics of shipments show that the
tendency is towards large operations by companies controlling
thousands of acres of lands. Pursued on this large scale
mining can be prosecuted undoubtedly much more economically
and larger markets can be reached. The coal can also be sold o )
) oal lands recom-
on a smaller margin of profit, which is a benefit to the consumer. mended for in-
The small operator is sometimes, if not generally, the sufferer
through such conditions; and, further, the small land-owner is
often, through lack of local competition, induced to part with
his land, or its mining rights, to the adjacent large owner and
operator at extremely low figues. Once the value of these coal
lands well established and their extent defined, however, wide
interest will be excited and strong organizations will be led into
keener competition for the possession of these lands than has
heretofore been the case. We may, therefore, look forward,
in the march of events, to a large increase in the coal industry
of the State, to profitable returns to those who invest their
money sagaciously in coal lands and in the support of the
dependent industry, and to an enhancement of the value of such
lands now largely held and used purely for agricultural ends by
private citizens of the State.
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CHAPTER IV.

A SYSTEMATIC DESCRIPTION OF COAL BEDS NOW
OPERATED.

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

1. CLARK COUNTY.

No coal mining is in progress in Clark county at present.
Mines have been operated during past years in the vicinity
Nooﬁ?fx?n&f&gy_ of Athens, in the extreme northeastern -corner of the county,

where the coal is reported to be between three and four feet
thick. Immediately north of this, in Van Buren county, Iowa.
at Farmington and other points, coals of this thickness have
been' and are worked on an extensive scale. Shumard® refers
to coal 18 to 20 inches thick operated in.the northeastern corner
Coad in Northeast, 0f the county and also to deposits of earthly cannel coal which
oceur to the east, beyond the limits of the Coal Measures. '

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

I Report Missouri Geol. Survey 1855-1871, p. 318



SYSTEMATIC DESCRIPTION OF COAL BEDS. 53

river, in the southeast quarter of section 1, township 55N., 8 W.
the thin coal bed of the following section was measured :

Ft.

5. Shale, black, fissile.

-

Coal, pyritiferous.

Fire Clay, pyritiferous.

Coal on Fox river

Shale.

Sandstone, ferruginous,
granular.

F1G. 14. Section of Coal bed
on bank of Fox river.

This bed has been mined elsewhere in the neighborhood and
is reported to reach a thickness of 22 inches. Whether this be
the extension of the Iowa bed, or not, cannot be affirmed ; it is
in a high degree probable that the distribution of the coal in the
county generally is much diminished by chanunels filled with e as s,
glacial material, inasmuch as a great mantle of drift covers all
of this country and, in the town of Kahoka, a drill hole, at the
pickle factory, passed through 163 feet of clay and gravel
before rock was encountered.

2. SCOTLAND COUNTY.

The same indefiniteness which exists in portions of Clark
county concerning the distribution of the coal, prevails in all of
Scotland county, no mines being operated here and the ‘wide
spread and thick mantle of drift effectlvely covering any natural
exposures. It is possible that a judiciously distributed series Of oosl indohnite.
drill holes would demonstrate the extension here of the coal beds
occurring in the adjoining counties, Davis and Van Buren, of
Iowa to the north.
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3. SCHUYLER COUNTY.
PRODUCTION IN 1891........ 280 TONS.

About three miles west of Coatsville, in the ravines tributary to

the Chariton river valley, coal is mined on a small scale for local

Coal at Brad-  USes, at a number of small pits. At Bradburn’s drift, near the

burn’s drift- - iddle of the north line of section 34 of township 67 N. 16 W.
the following section was measured :

Feet. Inches. )
Limestone, dark-colored (thicker in
4 places.)
61018 { Clay, slaty, (‘° Clod.””)
8 E Shale, black, fissile.
22 # Coal.
2to4 Clay parting.
15 Coal.‘
1 Shale, hard.
4 Coal.
16 t0 18 Fire Clay.

30-- :ﬁ:’:l:fq Limestone (“Bed rock.”)

F1G. 15. Section of coal bed
at Bradburn’s Drift.

This bed of coal is here ¢ faulted ** (see p. 39) to an injurious
extent, a very considerable fraction of the face being broken
Dy this action, causing much loss and dead work. The coal is
also reported to slack readily. The overlying limestone makes

a good roof, and, when the coal and intervening shale and clay
are removed, an entry of excellent height for all travelling

purposes is obtained.

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

Coal at Hilltown, . . . .
Towa. aggregate thickness is only little over three feet, but the coal is
less faulted and is harder. In the eastern portion of the county
denudation has removed this bed of coal, and the country is

covered by a thick layer of drift. Two lower beds described by
Lowerbeda. Norwood as occurring in Putnam county, may possibly extend

1 Report Mo. Geological Survey, 1878-74, p. 295.
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under this area;! but the work of the Survey has not been in
sufficient detail here for such prediction to be authorltatlvely
made.

4. PUTNAM -COUNTY.

PRODUCTION IN 1891........ 123,526 TONS.

The early production of coal in Putnam county was confined
to the eastern portion, where the coal cropped out in the hills
along the Chariton river and its tributaries. Here the same coal
as that described as worked near Coatsville, in Schuyler county, “agacies™
on the east side of the river, was widely operated. During late
years, however, the most active section of coal production has
been transferred to the line of the Burlington and Kansas City
railway which traverses the county near the center, in a direction
from north to south.
The Mendota mines, on the railway, near the north line of
State as well as of the county, are by far the most extensive.
Here the coal crops out in the hill-sides and is worked by several
drifts. Drift No. 1is the scene of largest operations at present. The Mendota
The following section of the coal bed and associated rocks was
measured hele :

Feet. Inches.
3 Limestone, * ("ap rock,” earthy,
weathers readily.
1+ Clayey shale, dmb (“ Clod.”)
1 Shale, black, fissile.
0 to 18 Shale, caleareous, black, tough
(* Black Bat.””)
20 . Coal, “ Top bench,” pyrites near top.
2to 3 =] Clay parting.
10 Bottom coal.
1 INSSNERSS Clay and pyrites.
1% ™| Coal (‘¢ Dutechman.”)
20 j\/j J Fireclay.
64 ;%: Limestone, Sump rock.

F1a. 16. Section of coal bed
at Mendota mines.

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

1 Opus cite, p. 299.
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are used. The roof is very good and there are few ¢ slips’’
or ¢« faults *’ in the coal, excepting in one drift (No. 4), where
the coal is fractured and pyritiferous in places. The coal is re-
ported to slack readily on exposure, though the amount of pyrite
Character of coal. (¢ sulphur’’) contained does not appear very great; selenite and
calcite films along the joints of the coal are, however, noticeably
abundant. Buried channels diminish the area of available coal
Buried channels, here very considerably, glacial drift being encountered, cutting
out the coal, in many parts of the workings.
On Blackbird creek, about two miles north of Unionville, coal
has also been mined and preparations are now being made for
Blackbird shatt. extensive developments at the Blackbird Coal Company’s shaft,
adjacent to the railway at this point. The shaft is 53 feet deep.
The following section of the coal was measured here :

Feet. Inches. )
Limestone, hard, gray. (Cap rock.)
3
6to8 — bh({a‘lg,lo(él'%))rey, gray, fossiliferous,
1 Shale, black, fissile.
.
20 to 22 § Coal.
1to3 Clay parting.
10 to 12 Coal.

Clay.

o

| Limestone.

e o plackind St >

The bed will be worked by pillar and room, without blasting.

The coal seems to be hard and contains no slips or faults, so far

Character of coal, 3 Was observed.gZ Pyrites occurs in lenticular layers parallel
with_the stratification, and selenite and calcite films are present
along the joint places.

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

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

observed:
’ Feet. Inches.

Biggey’s shaft.

= Shale, drab.

Limestone, drab, compact, earthy.

Shale, drab, clayey, (*“ Clod.”)

Shale, black, fissile.

W

Coal.

g Clay parting.
Coal.

7 7 \_:0/ ?; Clay.
Limestone.

F1a. 18. Section of coal bed .
at Biggey’s Shaft.

[ S

b

This coal is similar.in character to that at the Blackbird shaft.
The coal beds at Mendota, Blackbird and Biggy’s are, judging
from their characteristics, their topographic location, and the
nature and succession of the associated rocks, in all probability “™pego™ °f
outcrops of the same bed; and, for similar reasons, it is probable
that they are of the same as the coal mined west of Coatsville,
in Schuyler county. Two other coal beds were noticed by Nor-
wood,! in the eastern portion of the county, at depths of 103 and
125 feet below the Mendota coal, 24 inches and 18 inches thick Other coal beds:
respectively. Whether these beds exist elsewhere in the county
cannot be stated at present writing.
The distribution of coal in this county is noticeably restricted
in the western portion by the erosion of a pre-glacial drainage
system, which is now hidden by thick accummulations of glacial
drift. Evidences of a submnerged channel are found in the mines Restristions by
at Mendota, as already alluded to ; at Howland, some four miles
south of Mendota, a shaft and drill hole was sunk to a depth of
164 feet in clay and other glacial material ; at Unionville over

200 feet of similar material was penetrated by a shaft, and here,

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

5. SULLIVAN COUNTY.

PRODUCTION IN 1891... .... 560 TONS.

The most important coal development in Sullivan county is
at the county seat, Milan, where, during last year, a shaft
was sunk, in the valley,to a depth of 193 feet. It is located
between the tracks of the two railways which pass through this
town, and is equipped with a good steam plant. Three coal
beds were penetrated by this shaft, one at a depth of 81 feet,
another at 120 ft. and the last at 190 ft. The upper bed is 16
inches thick and is reported to be good coal; the middle bed is

chiefly black shale, though coal was reported at this point in the

drill hole sunk previously to the shaft, and about a quarter of a
mile northwest from it. The lowest bed is the one which it is
proposed to work and here the following section was measured:

Feet. Inches.
204 ) Shale, drab.
l1to2 Pyritiferous layer.
22 Coal.
jtol s Clay parting.

Shales.

P S gL v
The coal is hard, and has to be blasted down, but it appar-
ently does not slack readily. The bed is to be mined by the
pillar and room system. No faults were seen in the coal, and it
is probable that few will be encountered here. The roof is not

1 The distribution of these buried channels has an important bearing upon
the development of the coal industry of this, as well as other counties in this
portion of the State, and it will be an object of the Survey to outline them
during the progress of future detailed work in this region. For the present
nothing more can be attempted than the above brief allusion.
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very good, as the shale flakes off readily on exposure to the air,
and doubtless this will be the source of some trouble in mining.
This coal bed probably underlies the whole county, but whether
it is everywhere of workable thickness is a prediction which
present developments will not warrant attempting. Above the
mouth of the shaft, some 50 feet higher, another coal bed crops Overyins coal
out, according to Broadhead, in the hill-sides of the adjacent
country, within a radius of 2 or 3 miles, northwest and south of
Milan.* It is generally about 2 feet thick and has been worked
to a small extent for local uses.
In the southwestern corner of the county, on Locust creek,
another coal bed has been opened, about 18 inches thick, which Goal on Locust
may possibly be the equivalent of the upper bed struck in the — creek.
Milan shaft, though we have not sufficient data to substantiate this.
In the northwestern corner of the county, on Spring creek, two
beds of coal have been worked, which, according to Broadhead’s?
section are separated from each other by over 330 ft. TheCom on Spring
upper one is about 18 inches thick and is considered by him the =~ creek.
equivalent of the bed found in the hills about Milan ; while the
lower, ranging from 2 to 4 ft. in thickness, would, according to
this, be nearly 100 ft; below the Milan Coal.?

6. ADAIR COUNTY.

PRODUCTION IN 1891........ 17,110 TONS.

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

The workings at Danforth are a mile or so west of the river
and are in the lower coal bed. The characteristics of the coal
and the associated strata suggest the possibility that this bed is The Danforth
the same as that at the bottom of the Milan shaft, described on

1 Report Mo. Geol. Survey 1873-74, pp. 222-239.

2 Opus cite pp. 222-225.

3 Until detailed work is done in the county, nothing further can be said, in
reference to such correlation, other than that we are inclined to the opinion
that this lower coal belongs much higher up in the section, even above the
Milan coal. .
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p- 22, but further study is necessary before such an assertion
. _can be considered of much value. Itis operated by a steam
Possibly the Milan . .
ed, plant and the shaft is 50 feet deep. The following section of
the coal was measured here:

Feet. Inches.

Shale, arenaceous; drab and slaty
20

in plaees.

Coal.

1 Shale, pyritferous.
Coal.

G Danforin Shagt. %

The coal is very hard and contains streaks of pyrite. It is

Character of coal, mined by the pillar and room method and blasted from the solid,
as the underlying dlay is too hard to admit of ready mining.
The coal contains few if any faults and the face is comparatively
clean. The roof, though variable to a certain extent, is poor in
many places, the air current through the entries causing the
shale in the roof to flake off constantly. Work by the long wall
Gharacter of rooz, 0€thod is impracticable here on account of the character of roof
" and, further, the workings being near the surface, the amount
of water which would be admitted from above, through the
settling and consequent fracturing of the overlying shale, offers
another objection. This coal bed has been opened at other
points east of Danforth, nearer the river and farther north
through the country tributary to that stream,! but none of these
are known to have been in operation during the past year.

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

1 See Report Mo. Geol. Survey, 1873-74, p. 251 and 252,
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distance at something near 100 ft. A future careful study of
the ground and comparison of records will admit of a more
exact estimate later. The mine is opened by a drift, located on
a hill-side, some 50 feet above the level of the railway. The
following section was obtained here from the record of an air
shaft and from actual measurement:

Stahl coal mine.

Feet. Inches.
30 Clay and Shale. *
18to 24 Limestone (‘‘ Cap rock.”)
2 to 3 Clay, (* Clod.”)
18 to 24 Shale, black, fissile.
24 Coal.
1to3 Clay seam.
13 Coal.
i Clay.
3 Coal.
16 to 18 Clay.

184 “ Bottom rock.”

F16G. 21, Section of coal bed
at Stahl Drift. !

The coal is softer than that at Danforth, but is much faulted
and squeezed, probably as much as one-third of the face of the Character of coal
coal being thus injured. The roof is good and the long wall
method of mining is pursued, the coal being undermined in the
clay and wedged down from the top.
This coal has many features and associations in common with
that mined west of Coatsville, in Schuyler county, and at Mendota
and on Blackbird creek, in Putnam county; there is more than a gorrerations.
possibility, even from the meagre data at hand, that it is the same
bed. It has been struck and mined for local uses in past years
at other points in the northwestern part of the county,? and,

1 Report Mo. Geol. Survey 1873-74, pp. 252-254.
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though, probably, not extending far east and southeast of Stahl,
it must, nevertheless, cover a large area.

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

7. MACON COUNTY.

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

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

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

Feet. Inches. ‘“ Sandstone’ drab, capped by 12
feet of shale; becomes black and

16 harder near the coal.
26 to 27 FHANE i Coal, hard and bright with pyrites.
_i Shale, sandy and pyritiferous.
31018 =======13 (Generally about §in. thick.)
12 to 14 Coal.
24 t0 3 Clay.

Fi1G. 22. Section of coal bed at
Lingo Shaft, (upper bed.)

Another coal bed was struck some years ago, while shafting,



SYSTEMATIC DESCRIPTION OF COAL BEDS. 63

at a depthsof 30 feet below the above, and, of this, the following
section is reported:

Feet. Inches.
1 6 BE=== shalk.
12 Coal.
12 Shale or clay parting.
15 Coal.
25 Clay.

F16. 23. Section of coal bed at
Lingo Shaft, (lower bed.)

The coal of the upper bed is hard, appears to be of good
quality and exhibits little sulphur. The roof is only moderately
good, and necessitates heavy timbering in places; at times, in
the entries, the shale falls down as high as the capping sandstone, o soor.
leaving the roof of the entry in the shape of a rough, narrow,
gothic arch. Long wall mining is practiced, however, the coal
being cut under as much as five feet and then shot down with
small charges of powder. The mine is exceedingly dry, even
dusty. '

A few miles southeast of Lingo, on Rush creek, drifts have
been operated during past years, for local sale, in a bed of coal
the section of which indicates that it is probably the same as the
Lingo coal. This bed has also been opened, about a mile farther
south, on Dr. N. D. Stephenson’s land. Coal is also reported to
occur?! on the west bank of Muscle Fork, northwest of Lingo, but
where it belongs in the section cannot now be stated.

Bevier is about 15 miles east of Lingo and includes a group of
large mines, employing together several hundred miners. The
shafts vary in depth from 60 to 130 feet, and the character of Bevier mines.
the coal and the associated strata indicate that the coal bed is the
same as that at Lingo. The following section was measured at
the Kansas and Texas Coal Company’s shaft No.42. This shaft
is 100 feet deep, from the surface to the top of the coal:

Rush creek coal.

1 Report Mo. Geol. Survey 1855-71, p. 85.
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Feet. Inches.
s = 5| Shale, drab.
5 Shale, white, sandy.

37 Coal, hard with thin pyrite films.

13 e Shale parting.
‘ Coal.

15 to 18

Sandstone.

Soft clay.

¥I16. 24. Scction of coal bed at
Bevier Shaft No. 42.

18 60 20 |

The coal is very hard and does not appear to carry an
excessive amount of sulphur. The roof is peculiar, consisting
of a smooth, hard, white, micaceous sandy shale, often lithified.
On the southern side of the shaft little timbering is required,
while, on the northern side, the roof rock is an unevenly bedded

Character of coal sandstone, which sometimes cuts out half the thickness of
the coal. Elsewhere the roof is shaly, and, at the extreme
northern end of the works, it becomes very unsafe, requiring
much timbering, and often breaking down in large blocks.
Few slips or faults are found in this coal. It is mined by the
pillar and room method, the coal being blasted from the solid.

The Eureka shaft is in the immediate vicinity of Macon
City, about 1} miles west of the town, on the Hannibal and St.
Joe railway; it was quite recently opened. Five coal beds were
struck in this shaft, according to the shaft record, as follows:?

Eureka shaft.

SrcTION 1.
1. Ata depth of 263 ft occver e ivniianianan, 12’7 coal.
2. &« Bd ¢ i [N 187 ¢ .
3. « TAE < e e Cereeiee e, 241 4 (Operated)
4. « 1084 cuvine i iiraanaann vela 24 ke
5 “ 165 € vennnnennnns B P 487« (Operated)

1 This record was kindly furnished by Mr. E. D. Hillyer, the superin-
tendent.
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The mine is i)rqvided with a steam hoisting plant and the
shaft is well timbered. Two beds have been worked, 7. e., theEl‘llg’i}i;%hé}jfﬁ»‘
third one, No. 3, at a depth of 741 feet and the lowest at a
depth of 165 feet. Of the upper bed the following detailed
section was obtained :

Feet. - Inches.
Limestone, (“Cap rock,”) hard,
1to3 compact.
Shale or clay, drab.
4 (Average 2} feet.)
12 to 13 Coal.
1to2 Shale, black.
10 § Coal.
7z
9to 15 Clay, drab.

“ Rock.”

F1c. 2. Section of coal bed at
Eureka Shaft, (upper bed.)
The long wall method of mining has been used, although the
roof is not very good. The workings are very dry here. Of
the lower bed, No. 5, the following section was measured:

Lower bed.

Feet. Inches.
30 Shale and clay.
22 to 24 Coal.
6 to 60 Clay, drab, pyritiferous.
24 Coal, -

F arcka Shath, Clower beds"

The lower bench of this coal is said to thin out and the upper
to thicken in places. Pyrite, in the form of small, lenticular
balls, occurs in this coal to a deleterious extent, especia]lj' in
the lower bench.
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Along Patton creek, some two miles southwest of Macon City,
are numerous small coal mines, which have been worked at
intervals during many years past to supply local demands. The
coal crops out about 10 feet above the bottoms of East Fork
creek. It is about 18 inches thick and is overlain by some 6

Fatton ereck ol foet, or more, of black fissile shale, over which is again some 3
feet of limestone. The hurried inspection did not permit of
correlating this coal with any bed of the Eureka shaft, but this
will be done when the results of the past summer’s detailed work
are obtained.

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

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

Ardmore mines.

Feet. Inches.
_ Shale, sandy, white, hard, lithified
15 1 places.
4 to5 Coal.
1+ Clay.

Limestone, (sump rock.)

e o Been g oo
This is the old Mayfield drift. The coal is somewhere near 20
feet above the creek bottoms;'it is worked by the pillar and
Coal above drain-room method. The character' of the coal and of the associated
age strata lead one to believe that this bed is the same as that mined
so extensively at Bevier.
On Salt Fork, east of Macon City, there have been and are
several small coal pits, at and south of Carbon. At the bridge
Coal near Garbon- of the county road, just south of the Hannibal and St. Joe
railway, the following section was measured:
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Feet. Inches.
3 6

j;qu_—_F Limestone,

Shale, drab and buffish clay.

1to1}

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

Coal. . ’ Section at
Carbon.

10 Shales, drab, clayey.

Coal.
Clay parting.
Coal.

14+

Clay.

F16. 28, ie;cgf;xbgé'coal bed

The upper coal has been considered the same us that on
Patton creek referred to on p. 66, and this conclusion is prob-
ably correct. Other pits in this coal occur farther down the
Salt Fork, but were not visited.

A description of numerous coal openings in Macon county is
given by Broadhead in the report of the Missouri Geological
Survey of 1855-71, pp. 74 to 88, and some suggestions are
made as to the possible relationships of the different beds. Inp, ... .
1887 Mr. W. J. McGee, geologist of the United States Geolog- MeGee reports.
ical Survey, made a further examination of a portion of the
county and published a report,! in which he gives a description
of the topography, and an analysis of the stratigraphy. Recent
developments have, however, demonstrated that certain modifi-
cations are needed in his conclusions. These will not be
introduced here, but will be reserved until the results of the
detailed work recently prosecuted in the county are published.

8. RANDOLPH COUNTY.
PRODUCTION IN 1891........ 224,758 TONS.
Coal developinents in Randolph county are most active along

the lines of the Wabash and the Chicago and Alton railways,
west and south of Moberly; but over the entire northwestern

1 Notes on the Geology of Macon county, Missouri, by W. J. McGee, U. S.
Geologist. Trans. St. Louis Acad. of Science, Vol.V, No. 2, pp. 805-3 36.
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portion of the county, in the vicinity of Darksville, the coal is
Coa! near Darks- known to exist, and has been operated for local demands. Coal
rights here have been largely bought by coal companies.
Proceeding from north to south we find, in the hill-sides, three
miles northwest of Cairo, along the creek, in section 27, town-
ship 55 N., 14 W., several coal drifts, in one of which the
following section of coal was observed:

Feet. Inches.

~ Coal.

Coal near Cairo,
Clay parting.

Coal.

F1G. 29, Section of coal bed -
northwest of Cairo.

The parting is, in places, quite arenaceous. Another bed of
coal, about 16 inches thick, is reported in the hill-side, between 10
Same as ardmore ynd 20 feet above this lower one. The inference is that the lower
bed is the same as that mined at Ardmore and described on p. 66.
Three miles southwest of the last, in section 5, township 54
N., 14 W, the following section was obtained:

Feet. Inches. -
16 Shale, drab.
36 Coal.
'Swti(t’)n west of
Jairo.
2 to 12 Parting.
12 Coal.

F16. 30. Section of coal bed
west of Cairo.

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

Feet. ., Inches.
10 Shale, arenaceous.
42 Coal.
Coal on Chariton
creck.
2t06 Clay and shale parting. -
18 Coal.
{tos Clay.

F16. 31. Section of coal bed on
Chariton creek.

The upper bench of coal is considered the best for ordinary

purposes of combustion, but the lower coal is the harder here. Millman shatt.
At Thomas Hill, on Chariton creek, the same coal bed is

worked at the Millman shaft, some 30 feet below the level of

the creek. Here the following section of the coal was obtained:

Feet. Tnches.
24 Shale, arenaceous.
6 Shale, black.
30 Coal.
6 Clay parting. Section at
Thomas Hill,
18 Coal.
1 6 Clay.
Limestone.

F16. 32. Section of coal bed at
Thomas Hill.

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

* At Hunisville, some ten miles southeast of Thomas Hill, what coal at runts-
is, apparently, the same bed of coal is worked on a commerecial vite:
scale at a number of shafts, and also by drifts in the hollows.

The depths of the shafts are in the vicinity of 100 feet, and they
are generally located close to the- Wabash railway. The follow-



Representative
section at
Huntsville.

‘

Coal pyritiferous
and slacks.

Coal near Chari-
ton county line.
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ing section of coal, as measured at one opening, fairly represents
this bed as found at many points in this vicinity :

Feet. Inches.
25 Shale, drab.
8 Shale, black.

36 Coal.

2 to4 Clay or shale parting.
10 Coal.

6to 18 Clay.

Limestone.

FIG. 83. Sek:ﬁi:tr;‘t')ifilgf)al bed at

The coal is used chiefly for locomotive purposes. It is mined
by the pillar and room method. It contains a considerable
amount of pyrite and slacks readily on exposure. = The roof is
not very good. An overlying bed, 18 inches thick, is worked in
places, but it does not seem to be persistent, as it is not included
in several of the shaft records which were obtained here.

The continuity of the lower bed appears to be broken west of
Huntsville, but, near the west line of the county, in Chariton
county, what is apparently the same bed is operated on Asa
Gunn’s land, in section 81, township 54 N., 16 W. Here the
following section was obtained :

Feet. Inches.

15 to 20 Shale, arenaceous.

30 Coal.

18to 24 ?ﬁ% Shale, arenaceous, with plant re-
Z’Z_R.Ei-"_’ﬁ‘ mains. .

18to 24 Coal.

F16. 34. Section of coal bed at
Asa Gunn’s drift.

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

East of Huntsville, towards Moberly, there are some four
shafts along the Wabash railway, and others north of this road,
each about 100 feet deep, operating the four foot bed. The
character of the coal and the section here is essentially the same C‘S‘}L&“ﬁ;" g
as at Huntsville. Two upper coal beds are found, the first
generally about 20 feet above the four ft. bed and ranging from
15 inches to 24 inches in thickness. The other bed, 14 feet’
above the last, is about 18 inches thick. The last is generally
good coal and is occasionally worked. Immediately adjacent
to Moberly no coal is worked, and the indications are that it
has been eroded here and the resulting channel replaced by
sandstones and shales during the Coal Measure period, as
explained on p. 36.

South of Moberly there are no active coal mines nearer than at
Eliot, on the Missouri, Kansas and Texas railway, about 5 miles ®§f,5on °f
distant. Here there is a shaft of the Kansas and Texas Coal
Company 146 feet deep. The following section was furnished
by the superintendent.:

Feet. Inches. -
13 Shale.
48 €oal, without parting, Section at Eliot
shaft.
6t0 12 Clay.
Limestone.

F1G. 85. Section of coal bed
at Eliot.

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



Coal at Higbee.

Section’at Highee,

Coal south of
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Higbee is about four miles south of Eliot, at the junction of the
Missouri, Kansas and Texas and the Chicago and Alton railways.
A half mile west of this place is a shaft on the Wabash road,
176 ft. deep. Here the coal is reported to be 3% ft. thick and
over it two beds were struck, one 18 inches thick, 33 ft.
above the lower coal, the other 12 inches thick, 26 feet above
the last. The coal mined has here the following section -

Feet. Inches.
30 Shale.
33 to 36 Coal.
1t02 Clay parting.
6 Coal.
'8 Clay.
Limestone.

F1G. 36. Section of coal bed
at Higbee.
The long wall method of working has recently been introduced
here. ‘
Some two miles south of Higbee is the McDonald shaft, of the
Interstate Mining company, on the Missouri, Kansas and Texas
railway. This shaft is 110 ft. deep. The coal is operated by

Higbee.
the long wall method. The following section was obtained here :
Feet. Inches.
33 Shale.
30 to 42 Coal.
Section at
McDonald shaft] 2 Cln& parting.
8.to 10 Coal.
80 10 Clay.
Limestone.

F16. 37. Section of coal bed
at MeDonald shaft.
West and northwest of Higbee, this, and the overlying coal
beds, have been worked by drifts and shallow shafts, in the
hollows and ravines, to supply local demands. They are, at
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present, practically abandoned and only serve to indicate that
the coal area here is a wide one, including many square miles.!
At Renick, some five miles east of Eliot, on the Wabash rail-
way, are two shafts; one an old shaft, not operated at the time .\ . p. ik
of visit, the other a new shaft. The latter is 102 feet deep to
the bottom of the coal. The coal is apparently the same as that
mined at Eliot. The following section was furnished by the
superintendent here :

Feet, Inches.

15 Shale, gray.
30 Coal.
Section at Renick.
3 Clay parting.
18 Coal (best.)

F16. 33. Section of coal bed
' at Renick.
The coal contains a good deal of pyrite and is considered a
poor forge coal, though excellent for steaming purposes. Itc‘ff{hq“i?f%ﬁfff.
clinkers in burning, is soft and slacks readily on exposure.-

Mining is done by the pillar and room system.

9. BOONE COUNTY.

PBODUCTION IN 1801... .... 23,677 TONS.

Boone county is located on the margin of the Coal Measures
and the deposits of this formation are nowhere thick within its
limits. In the southern half of the county outerops of the Cinhere. o
Lower Carboniferous Limestones are frequent and the Coal
Measure rocks are not represented there.

Several coal beds are known to exist in the county, but, of
these, only one is extensively worked. This bed resembles very onv one bea
much the coal of Renick in Randolph county and is probably ;‘{?2’1‘;“1 exten-
the same. It is worked on a moderate scale and this chiefly ut

points along the Centralia and Columbia railway.

1 Their location and the limits of the coal beds will be shown on the
detailed maps of this area which were constructed during the past year and
which will soon be placed in the engraver’s hands.
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At Henry Station the Columbia Coal (Jo. has a shaft 112

voatatHenry  ft. deep to the bottom of the coal.

station.
section was measured :

Feet. Inches.

15
1to 2
32

Section at Henry

station. 1to2
4t0 6
15

At this shafi the following

Shale, gray.

Shale, with coal streaks.
Coal.

Clay parting.
Coal.

Fire clay.

Limestone.

F1G. 39. Section of coal bed

at Henry station.

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

Character of coal WOTK successfully even with the soft shale roof. The coal ignites

and roof.

spontaneously quite readily and, with the pillar and room method,

this gave much trouble ; but, with the long wall method, the gob
is packed so closely, by the settling of the soft roof, that the air
is excluded and no spontaneous combustion occurs.

At Brown Station the shaft is 165 ft. deep. An 18 in. bed of
impure coal, covered by 2 ft. of black fissile shale, was found
here, about 35 ft. above the lower four ft. bed. .

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

Shaft at Persinger fl'

Jt Pers om the coal into clay and was driven some 50 yards farther
south, in this clay, along the bottom rock, without striking the
coal again. The workings here doubtless passed into a now
buried, pre-glacial channel, such as have been described as
frequently occurring in the northern part of the State. Other
developments in this neighborhood show the existence of this

channel at other points.

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

was measured:
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Feet. Inches.
25

2 G

36

2

4t 6

to 14

Shale, gray.

Shale, black.

-Coal, streaked with

pyrite near the top.

Shale parting.
Coal.
Clay, drab.

Limestone.

Fic¢. 40. Section of coal bed
at Gooding shaft.

Pyrite was noticeable in this coal;

but, nevertheless, it i

used in forges in preference to other coals from this nemhbm-

hood.

Slips or faults in the coal are only occasionally found and the

roof is a good one.

Some 35 or 40 ft.

above this coal bed

Section at Good-
ing shaft.

The bed is worked by the pillar and room method Character-of coal,

another is reported to exist, about 18 in. thick which is said overlying bed.

to be very uniform in character.
about the s

Another, it is claimed, lies at
same distance below the bed worked.

- At the Benfield drift this same bed is worked, in section 28,
township 49 N., 12 W.; the section here is approximately the pengeia aritt.

~same, though the coal is a little thinner.
stream from this drift the lower bed appears to crop out.

Some 500 ft. down the

At the Kurtz drift, in section 33, township 49 N., 12 W., the

followmg section was measurced:

Feet. Inches.

36-4-

Shale, black.

Coal,

Clay.

Limestone.

FIG 41. Section of coal bed at

Kurtz drift.

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

Section at Kurtz
drift.



Mines near Cen-
tralia.
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About a foot from the top of the coal bed, a half inch band of
pyrite and shale was observed. Other drifts and shafts were
reported to be in this neighborhood, but they were not visited.
-In the vicinity of Centralia, near the north line of the county,
a thin coal bed is worked in several places. A few of these
localities were visited.
The G. M. Wiley shaft is about 30 ft. deep, located in the

middle of the northwestern quarter of section 84, township 52

Section at Wiley
shaft.

Coalnear Harris-
burg.

Coal near Stur-
geon,

N., 11 W. Here the following section was obtained:

Feet. Inches.
3 Limestone.
3 Shale, black fissile.
26 Coal.
8 Clay, “ mining.”

Clay with concretions.

F1c. 42. Section ot coal bed at

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

In the northwestern portion of the county, coal is dug for local
uses in the vicinity of Harrisburg, where it is three or more feet
thick. No openings in this bed were visited by tlie writer in
Boone county; but, just across the line, in Howard county, the
same bed was examined and measured and will be found
described under that county. South of Sturgeon a shaft was
recently sunk about 100 feet deep in which a bed of coal 3 feet
thick is reported to have been struck. From a comparison of
the sections it is probable that the coal at Harrisburg belongs
to the same bed as that worked in the vicinity of Columbia.
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10. CALLAWAY COUNTY.
PRODUCTION IN 1891 ....... 15,582 TONS.

Like Boone county, Callaway county is located on the margin
of the Coal Measures. The Lower Carboniferous rocks occupy
a great portion of the southern part and crop out along the ®%ieytroren.
valleys of the larger streams well up towards the northern Tine.
The Coal Measure rocks are scattered in patches and nowhere
attain a very great thickness.
The principal coal mining in the county is done in the
vicinity of Fulton, where a number of shafts and drifts are goalnearruion.
operated for the use of the town and for the locomotives of the
Chicago & Alton railway.
At A. Harris and Company’s shaft, on the railway, a mile or
so south of town, the following section was measured:

Feet. Inches.

6 Sandstone.
9 Shale, argillatious.
36 Coal. Section at Harris
shaft.

m Fire clay

FIG. 43. Section of coal bed at
Harris shaft.

The coal seen here is soft and will slack readily. A
_considerable amount of pyrite was noticed, disseminated o
through the coal in thin films. The coal at the other openings

in this neighborhood is approximately of the same thickness,

though it d]mmlshes in some places to one foot. The overlying
sandstone is, in places, very calcareous, approaching almost a
limestone. A limestone, over 10 ft. in thickness, occurs above

this sand-stone,. though separated from it by several feet of

shale. The fire clay beneath the coal is here of very excellent . fiecer ot
quality and is largely used in the manufacture of refractory
materials. The coal is mined very close to the outcrops of the

Lower Carboniferous Limestone, the Coal Measure rocks
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frequently projecting between these latter in long tongues,
separated from each other by hills of Burlington or other Lower
Carboniferous strata.

About three miles north of Calwood a bed of coal is operated.
to a very limited extent, which is probably the same as that

Oonl oot ¥ found at Fulton. In section 2, township 48 N., 9 W., on Jas.
Henderson’s land, the following section was obtained from a
miner:

SecrioN 2.
Feet Inches.

1. Arenaceous limestone................... Cesesenn .
2. Shale (black near bottom) ......ccoviiiiiia i, 3
3.¢Coale.ciann.... e Semeesrnseraceas sraranesascnnsnran 2 8

This coal cancot occupy a very extensive area, inasmuch, as
the Lower Carboniferous rocks crop out both east and northweqt
of this point. -

At Steplen’s store, on Cedar creek, in section 2, township 48
N., 11 W.,is the only other locality in the county where coal

Coalnear  Mining is systematically pursued. At this point a number of
Stephen’s store. - shufts and drifts have been operated. The following section,
measured at the Oldham shaft, represents the general character

of the strata here:

Feet. Inches.
21 Shale, dark clayey.
Section in Oldham 36 Coal.
shaft.
LI A w5 Fire clay.
23+ Limestone, dark, shaly.
" ‘

FIG. 44. Section of coal bed at
Stephen’s Store.

The coal is quite hard, but is reported to clinker rather freely

in burning. The position of this bed and the uassociation of

sameaspeq  Strata here suggest the [)l'opzlbility that it is the same as that
mined in Boone worked in Boone Co., described on pp. 74 and 75.

county.
A namber of isolated deposits or pockets of coal exist in the
southern portion of this county. The coal reaches in some a
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thickness of 40 or 50 ft. They have been worked in past years.
A description of such coal deposits is given at the end of this
chapter.

1II. MONTGOMERY AND, 12. PIKE COUNTIES.
PRODUCTION IN 1891........ 13,124 TONS.

MONTGOMERY is another county situated on the margin of the
Coal Measures ; in fact, only in the extreme northwestern portion coal only innorth-
are such rocks represented to an extent worthy of notice. The "™ “™¢™
Lower Carboniferous and underlying strata occupy the remainder
of the county. Coal mining is prosecuted only at Wellsville and
in the immediate vicinity.
The shaft of the Vandalia Coal Co., at Wellsville is 100 ft.
deep to the top of the coal. Here the following section was
measured :

Feet. Inches.

9 Shale, black fissile.
) Pyrite, (“sulphur.”)
20 Coal. © Section at Wells-

ville.

3 Pyrite.
10 Coal.

34 Fire clay.

F16. 45, Section of coal bed
at Wellsville.

The coal is worked by the long wall method; the roof holds
up well at the face, but, along the entries, it flakes off readily
as it settles down upon the gob. The mine is an exceedingly dry Character of coal
one. Much trouble is caused by the prevalence of shps and
faults which necessitate much dead work and cause a consider-
able loss of coal. Other shalts and a few drifts are operated
in this neighborhood on a small scale, chiefly to supply Jocal
demands. Whether this coal is the same as that operated in
Callaway and Boone counties, we are not at present prepared
to say. : '

In Pixe county, Coul Measure rocks occur in the southwestern o coal mined in
corner, limestones and shales of that age being frequently Pikecounty.
found. No coal interstratified with these rocks has, however,

-been discovered yet.



Lower Carbon-
iferous rocks
near the sur-

face.

Three shafts at
Vandalia.

Character of coal
and roof,

80 PRELIMINARY REPORT ON COAL.

13. AUDRAIN COUNTY.
PRODUCTION IN 1891..... .. 19,569 TONS.

In the eastern half of Audrain county the Coal Measure rocks
are very thin. The Lower Carboniferous Limestones oceupy
the extreme eastern portion, crop out along the larger streams
up into the area of the Coal Measures, and are further struck in
drill holes and wells at shallow depths within the area of these
overlying rocks. In the town of Vandalia, these lower rocks
oceur at a depth of about 100 ft., according to the record
of a drill hole put down there.

Coal mining is prosecuted in this county on a commercial scale
at Vandalia and Farber, and, for local uses, at several points
south of the railway between these points.

At Vandalia there are three shafts, viz.: Shaft No. 1, of the
Vandalia Coal Company, the shaft of the Audrain Coal Com-
pany, which closely adjoins the last, and Shaft No. 2 of
the Vandalia Coal Company, about one half of a mile farther
west. These shafts vary.in depth from 60 to 72 ft. The fol-
lowing is a section of coal measured in shaft No. 1, of the
Vandalia Co.:

Feet. ‘ Inches.

6 Shale, black, fissile with concretions

(“nigger heads.””)

Coal.

. Pyrite.
Coal.
Clay, shaly, black (‘‘mining.”)

10
<

[ BT

Fire clay.

F16. 46. Section of coal bed
at Vandalia.

A lenticular layer of dark, hard, calcareous rock, known as
s<black bat,” frequently occurs immediately over the coal,attimes
as much as one foot in thickness. The coal is worked here on the
long wall plan. The roof is excellent where there are no slips or
faults; but these are, unfortunately, quite abundant, so much so
as to cause abandonment of the work in some directions ; further,
the concretions in the shale overhead are abundant and impair -
the roof. The coal contains more or less pyrite or ¢ sulphur.’’
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The conditions are similar to the above in all the shafts here
operated.
At the Audrain Coal Company’s shafés the mining of the

fire-clay underlying the coal is carried on extensively. It is,,Jiredavat
excavated to a depth of 11 ft. The clay is of excellent quality shaft.
and is manufactured at the mine into fire brick. The fire-clay
is mined from under the coal, the upper 20 in. bench of the
latter being left as a roof.
At Fa:ber the shaft is about 100 ft. deep and here the
following section was measured:
Feet. Inches.
2t03 Shale, black, fissile.
1to3 Shale, black, pyritiferous.
20 Coal. Section of bed at
Farber.
i Pyrite.
8 Coal.

Fire clay, white.

F1a. 47. Sﬁc%xggbgi coal bed

The coal is here also extensively faulted, as much as one half
of the face being thus injured, according to the statement of the
mine boss. The long wall method of mining is used. The Coal fanited, xoof
mine is very dry and no trouble is given by water. The roof is
excellent and requires little propping. This mine is operated
by horse and gin hoist and the production is comparatively small.

South of Ladonia and Farber a number of shallow shafts and
drifts are operated, along the stream banks, to supply local’
demands. The section and the character of the coal at these pits
are substantially the same as have already been described for g ,; soutn of
this county, and the same prevalence of slips and faults, and Ladonia.
of the concretions in the overlying shale is found. These
conditions of the coal here make it necessary for caution to be
used in the selection of a site for a shaft, as the faulted
condition of the coal is less prevalent in some localities than in
others; it being probably universally present, but not always
to a sufficient extent to prohibit mining.

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

6
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Oldham shaft, located some four miles northwest of Thompson
Station; the coal here is said to be of good quality and to be
about 2 ft. thick. It was not examined by the writer. Broad-
head, in manuscript notes in the Survey office, refers to coal in
Coal near Mexico. the immediate vicinity of Mexico about 20 in. thick and
deseribes its occurrence at other points, north and south of that
place, about 2 ft. thick.
About one and one-half miles east of Centralia is another
smull coal shaft, about 25 ft. deep, in Whlch the following
section was measured :

Feet. Inches.
4 Limestone.
3 Shale, black, fissile.
Section near Cen-
tralia.
25 to 26 Coal.

1to 4 [EE=====! S8hale, pyritiferous.
Clay, shaly, hard, black.

FIG. 48. Section of coal bed
at Centralia.

The coal is worked by pillar and room, it is very hard and has
to be blasted. - It contains, apparently, little pyrite.
In the extreme northwestern portion of Audrain county no
coal mining is at present prosecuted to the writer’s knowledge,
Coal near Renick. Put it is reasonable to expect that the coal mine at Renick in
Randolph county, described on page 73, also extends under this
area.
14. RALLS COUNTY.

PRODUCTION IN 1891........ 614 TON=.

In Ralls county we have, in the extreme southwestern corner,

a small patch of the Coal Measure rocks, which are in extension

soloH Meneure | of the same strata found in Audrain county, and which spread
over the hills as a thin veneer. The Lower Carboniferous rocks

and lower strata occupy the central and whole northern portion

of this county, and the former are well exposed in the bluffs of

Lick creek in the vicinity of Perry, and along Spencer creek,

south of Madisonville.
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At Jas. Lambeth’s, near the middle of section 27, township 54
N., 6 W., is the eastmost occurrence of coal in this county. It
is found here, with the accompanying shale, near the summit
of a hill, and the aggregate thickness of the Coal Measure rocks sl at
cannot be more than 40 ft. The beds lie in a horizontal posi-
tion, and, beneath these, Lower Carboniferous rocks are ex-
posed along the creek dipping to the northwest, at an angle

of about 10 degrees. At this point the following section of
coal was measured:

Feet, Inches. Shale, black.
20 Coal.

3 Clay parting.
10 Coal.
Clay.

FI1G. 49;11;8%:;‘1)?&% ,g.oul bed

In the vicinity of Perry mining is prosecuted only on a very
small scale, a number of small coal mines being operated for
supplying the local demands. - These are located within a radius coal near perry.
of ' two miles of the town, on both sides of Lick creek. They
* invariably occur near the tops of the hills and above the creek .
bluffs, the Lower Carboniferous Limestones being prominently
exposed below.

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

SeotTIoN 3. FERT. INCHES.
Black 8Si1e SNale..enees aseessrnsinacnaecosasccscneess 6
COalenvrrsvonenens T TP E D 1 10
Dark Clay PArtiDg..oeeevrererniieeneraen i iaena. 2
COQLas enreaseasnsesaasereenesssosessssnnssonsserscscens 4t0 5
Drab clay shale........ D tieebeseeecresanerenssrsateraas 8
Black, flssile Shale. .o oveerine tieiiisiooannceenineans 1
COQLeeee sioasansossossassossnescsasesneasssaceases sesenny 1
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At J. A. Gallagher’s, in the southeastern quarter of section
12, township 53 N., 7 W ., the following section was measured:

Feet. Inches.
5 Limestoxéie, nodular,
7 concretionary.
b Limestone, compact, hard.

1
L]
5 % Shale, drab.

Section at 3
Gallagher’s.

Shale, black, fissile,

20 Coal.
Shale parting.
6 to 10 Coal.
Fire clay.

F16G. 50. Section of coal bed
at Gallagher pit.

This coal contains a good deal of selenite and calcite in thin

plates along the joints, and it slacks readily on exposure. The

_Coalsame as _ section and the characteristics of the coal and associated strata
mined in Audrain , . s . :

county. indicate that this is the same bed as the one more extensively

worked at Vandalia and other points in Audrain county.

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

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

15. Mo~NRrOE coUNTY has a small coal area. Coal Measure
rocks occupy the extreme southern portions, while north and
east of this they occur only in small patches in the hills, overlying

Coaég;)ggslgﬁfreathe Lower Carboniferous strata, which latter crop out in the
valleys and constitute the prevalent rocks in the county. In the
northeastern corner is a small patch, a part of a Coal Measure
area which extends into the southwestern corner of Marion, and
into the southeastern corner of Shelby county.

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

In the vicinity of Paris, about a mile and a half west of the
town, on the north side of the railway, is the Jackson drift.
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The coal is opened in 4 ravine about 60 ft. below the top of the
hill and, from the record of a shaft sunk in this vicinity, it is
probably not more than 40 ft. above the Lower Carboniferous
Limestone.. The record of this same shaft shows the existence
of boulder clay here, as much as 70 ft. thick on the hill-tops.
In such places it occupies the place of the coal. The coal is

about 18 in. thick. The following section was measured at the
drift ;

Coal near Paris.

Feet. Inches.
4

4

18 Clay and shale.

Section at
Jackson drift

—= Shale, black, not flssile

18 Coal.

Shale, dark, hard.

F16. 51. Section of coal bed at
Jackson drift.

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

In the vicinity of Madison, some twelve miles west of Paris,

- a number of coal pits are operated in a small way, principally
- south of the railway.
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The C. L. Butler drift is about two miles south of Madison,
on Elk Fork creek, about ten feet above the flood plane. The
following section was measured here:

Feet. Inches.

3 Limestone, brownish, hard.

1 Clay, yellow.

Shale, black, fissile.
Section at

18 Coal, with little pyrite.

Clay and shale.

10 Coal.

Clay.
o5 eer afon e
Another bed about 18 in. thick, is reported by Mr. Butler about
15 ft. below the last, in the bed of the creek. A comparison of
Three coalbeds this section with that obtained at Jackson’s drift, near Paris,
shows that the coals operated at the two points belong, in all
probability, to the same horizon.
John Branham’s coal pit is about a mile and a half south of
Butler’s, but was not visited by the writer. The coal here is
. reported to be of the same thickness.

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

Other coal pits, including Thomas’s, Todd’s and Hartgrove’s,
are reported a few miles north of Madisonville, at which points
the coal is of about the same thickness as that found south of the
town. Such ocecurrences are also noted in manuscript relating
to Monroe county by Prof. Broadhead, on file in the Survey
office. . :

16. IN SHELBY COUNTY, a thin seam of coal crops out at
several points in the southeastern corner. No pits are now

Garrett’s drifts.

#
Other coal pits.
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known to be operated, excepting a small pit a few miles north of
Shelbina.

Broadhead,? refers to a coal pit about two miles north of
Shelbina, and to another about six miles east of the same point 0gal near
where the coal is about 1 ft. thick. Of these the pits imme-
diately north of Shelbina were recently visited by the writer.

At James S. Barker’s pit, the following section was
measured: —

SecrioN 4.
FEET. INCHES.
1. Shale, dlack with bituminous layers..«eveeesseseesasans 2 Section ab
2. Shale, sandy, micaceous, dark drab. «-..eeveveoen SETTS 6 to 14 Barker's pit.
E TR 0 P 1 6 ‘

The coal is reported to vary from 6 to 26 inches in thickness.

It rises rapidly to the east, apparently. Other small pits occur

within a mile of this to the east and northeast, in which the coal is

said to be of about the same thickness. Abouta mile northeast of

the Barker pit is one on Mrs. Given’s land, in which bituminous Coal agea limited
coal, cannel coal and black shale, aggregating over five feet in e
thickness are reported to occur. The Barkel coal is at a level

not much above the bottom of Salt river to the north, and here

. Lower Carboniferous Limestones crop out in bluffs which rise

much above the level of the coal. They demonstrate that the

coal area is of limited extent here.

17. In MarioN counry, no coal mines in the regular Coal
Measures are at present kunown to be operated, but coal bedscOalnear
exist there over a small area, in the southeast corner and have MounroeCity.
been worked during past years. Such an opening is referred to
by Swallow,! about six miles northwest of Monroe City. The
coal exposed there was about 18 in. thick.

18. HOWARD COUNTY:.

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

1 Report Mo. Geological Survey 1855. Part I, p. 173.
2 MSS. Notes.
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Lower Carboniferous rocks are exposed in the hills and bluffs
and their outerops extend thence up the streams into the limits
of the Coal Measures.

A description of the general geology of Howard county,
including specific reference to the coal beds and their correla-
tions, is contained in the report of the Missouri Geological

descriptions of Survey for 1873-74, prepared by G. C. Broadhead and C. J.
Howard Co- Nrorwood. The occurrences of coal about Russell, Sebree,
Fayette, Boonsborough, Glasgow and Roanoke are noticed and
many sections are described which are not now accessible.

Coal is widely distributed in the county, but is of fluctuating
thickness. The principal developments, at the present date, are
in the vicinity of Russell, in the northeastern corner; in fact this
is the only point from which codl is mined and shipped on a
commercial scale.

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

Coal of
variable thickness

Feet. Inches.
Shale roof,
30 Coal.
Section at
Bain & Co.’s slope
13 Clay.
10 Coal.
6 to 10 Clay.

Rock (probably limestone.)

F16. 58. Section of coal bed
at Russell.
The same coal crops out and has been opened upon at other
points in this vieinity but is not operated at present.
In the immediate vicinity of Sebree no coal is at present
mined. Near Harrisburg, Boone county, recent developments
Coal near Sebree . . e
and Harrisburg. have heen made, which are referred to in the description of
Boone county, on p. 76.
The John T. Gilvin drift is about two miles west of Harris-
burg, and is located in the bottom of a hollow. Here the
following section was measured: ’
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Feet. Inches.
30+ Shale.
24 1
Goa Lower bed at Gil-
vin drift.
9 Shale, grey.
12+ Coal.

F1G. 54. Section of coal bed at
Gilvin drift (lower bed.)

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

Feet. Inches.
3 Limestone, “bell rock.”
3toh Shale, black and fissile

in lower portion.

Upper bed at Gil-

Coal. vin drift.

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

A shaft sunk on the hill top, about a mile south of the Gilvin
drift, penetrated the lower coal at a depth of 100 ft. A com-
parison of the sections leaves little doubt but that this lower bed
is the same as that operated at Russell.
In the vicinity of Fayetle coal is operated at several points, in
a small way, for the purpose of supplying local demands. The
bed most generally worked is about 18 inches thick, but thicker Coal near Fayette.
coal has been struck in places.
At Pierce’s coal pit, about two miles east of Fayette, the
_following section was obtained from Mr. Pierce:

Feet. Inches.
18 Limestone, coarse, gritty.
1 Shale, black, fissile.
Section at Pierce
shaft.
32 to 38 Coal.

FI1G. 56. Section of coal bed at
Piexce shaft.
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The shaft was filled with water at the time of visit and the
coal could not be actually measured.

The Elkin’s coal drift is close to Pierce’s and is situated
about 60 ft. above the latter. The following section was
nieasured here:

Feet, . Inches.

20 Limestone, compact.
27 Shale, black, fissile.
Sectionbofd Elkin’s
o 18 Ooal.

Shale, arenaccous.

Fiac. 57. Section of coal bed at
Elkin’s drift.

This bed is worked at a number of points in the neighborhood
and the coal is preferred to that of the lower bed at Pierce’s.
It is reported to exceed 18 inches in thickness at other points.
West of Fayette, no coal developments are now in progress.
Several abandoned localities, were, however, recently visited.
Harkleyand At the old Harkley coal pit, some 8 miles southwest of town,
everything is filled in and no measurements could be made. At
 A. Tatum’s, some eight miles west of Fayette, the same was
the case, but the coal here is reported by Broadhead to be from
24 to 33 in. thick. »
In the vicinity of Boonsborough, some three miles west of the
town is the old H. L. Brown pit, now the property of B. H.
Coal mear aoos" Tanner. About two fect of coal is exposed here in the bed of a
branch. It is said to have been dug into for a depth of 6 ft.
and not entirely penetrated. The coal and associated shale -
« have a dip here of ten degress or more N. W. and thele are
other evidences of much local disturbance.
In the vicinity of @lasgow, coal is reported by Broadhead,
in the bluffs, 20 in. thick, and this has been recently worked.
At Armstrong, between Glasgow and Russell, no coal mines
are operated. East of the town, however, on the head waters of
Coal near Glas- the various creeks, beds crop out and are worked at intervals.

sfosong.  The Briggs coal stripping is probably the most important of
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these. It is about.three miles due east of Armstrong. The
coal here is 30 in. thick and is overlain by shale. North of
Armstrong are several occurrences of coal which do not exceed
1 ft. in thickness, however.!

19. CHARITON COUNTY.
PRODUCTION IN 1891........ 1, 170 ToNS.
Chariton county is entirely underlain by the Coa] Measure

formation, yet very few coal mines occur within its limits.

Along the border line of Randolph county Asa Gunun’s drift
and a few other small pits are operated north of the Chicago &
Alton railway which have already been noticed in the description
of Randolph county on page 70 of this report. The two
abandoned coal shafts of Hammat and others on the railway,
south of Gunn’s drift, are also in Chariton county. These
mines are presumably in the Huntsville coal bed and the
probable extent of this bed over the eastern portion of the
county will be displayed in a forthcoming map and report of the
Geological Survey. ‘

About a mile south of Salisbury, on P. D. Vandeventer’s
land, a coal bed has been mined for local uses in past years, but
the drift was abandoned at the date of inspection and no meas-
urements could be made. The thickness of the coal is credit-

ably reported, however, to be about 18 inches.' At the same’

locality the owner of the land states that a drill hole was put
down and a lower bed of coal was struck at a depth of about
60 ft. beneath the upper one. This lower coal was composed

Coal near
Randolph Co.
line.

of two benches, each about two feet thick, separate by about goal on vande-

two feet of shale; or, in other words, the section is thought to
be similar to that at the Gunn drift, a few miles east, and
described on page 70. A well was subsequently sunk at this
point, but, before the coal was reached, work was stopped, and
hence the results of the drilling were not confirmed, so far as
the thickness of the coal is concerned. About 800 ft. north-
east of this, however, a shaft was sunk and the lower coal
ancountered at a depth of 50 ft. According to the owner’s

1 This northern portion of Howard county has been mapped in detail by the

Survey and full descriptions of the various coals will be contained in the
forthcoming report, and their relations will there be defined.

venter land.
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statement, however, a < horseback’’ was encountered here, and
the condition of the coal was not such as to permit profitable
mining. The unsatisfactory nature of these results prevents
their being of much value in determining whether the Hunts-
ville coal really exists under this and adjacent country. General
considerations lead one to favor this view, however.

In the vicinity of Brunswick are a number of small coal pits,
some of which are now operated for supplying local demands.
J. F. Cunningham’s pits are adjacent to the Wabash railway,
about two miles northwest of the town, the coal being about 15
ft. above the track. The following section was obtained here,

though the full thickness of the coal was not seen:
Feet. Inches.

Cunningham coal
pits.

(1to2 r‘\‘xﬁf Limestone.
| |
e
o=
2t038 =———"—=7| Shales, yellow, sandy.
2 Shales, black, fissile.
224 Coal.
6 to8 ==——=| Shale, hard, gray, ferruginous.

F16. 58. Section of coal bed at
Cunningham pit.

ThlS pit was formerly operated for locomotive use on the
adjacent railway.

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

In the northern part of the county, west of the Chariton river,
the coals operated atand in the vicinity of Lingo, Macon county,

doubtless occupy a considerable area here; they are described
ot Mireenng. on pp. 62 to 63 of this report. Similarly the coal operated at
Marceline in Linn county, described on pp. 94 and 95, undoubtedly
extends into this county and must underlie a large territory.
In the northeastern portion of the county, along Grande river,
Coal along Grande the coals described in the following pp. 107 and 108, as occurring
in Carroll county, in all probability extend into Chariton.

Other coal pits.
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20. LINN COUNTY.

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

Coal has been known to exist in Linn county for a number of
years. Some twenty years ago® Broadhead described a bed
about 20 in. thick, about four miles southwest of Laclede, and
also 10 in. of coal cropping out four miles southeast of Brown-_ ... ..
ing.2 Norwood in the same Vol., p. 263, describes coal 18 to coal
20 in. thick, some 2% miles northeast of Bucklin. From these
oceurrences, together with the facts of the record of a shaft and
drill hole at Brookfield, Broadhead defines three coal beds as
occurring in this county.

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

Feet. Inches.
50 Shale, drab.
16 to 18 Coal.
Section at Clark
1 Clay parting. shaft.
8 Coal.

Clay and shale.

F1G. 59. Section of coal bed at
Clark’s Shaft.

The coal is worked by the pillar and room system, the roof not
being of first quality. The coal is not good for forge uses, it
containing too much pyrite, but it is claimed to be an excellent
steam coal. Two coal beds were struck in this shaft at distances
of 63 and 84 ft. above the lower coal, they being respectively
14 and 5 inches thick.

Other shafts have been sunk in close proximity to these and
adjacent to the railway, but they were not, visited by the writer,
as they are operating the same bed and the character of the coal Shafer shaft.
is similar. This coal is also mined some three or four miles
southeast of Brookfield, at the Shafer shaft, which is about 160

ft. deep.

Ch‘aracter of coal.

1 Report Geological Survey, 1873 to 74, p. 261.
2 Qpus cite, p. 266.



" Shaft at St. Cath-
erine.

Glacial channel
encountered.

Bucklin drill hole.

Section at Marce-
line.

Overlying beds.
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At St. Catherine, about 5 miles east of Brookfield, mining of
coal has been prosecuted in the past years, but is not now 1n
progress. The coal worked was, probably, the same as that mined
near Brookfield and was similar in character, according to a
miner’sstatements. One of these St. Cutherine shafts was 140 ft.
deep. About 300 ft. east from the foot of this shaft the coal was
cut off and the entry passed directly into quicksand, which flowed
so rapidly into the mine as to cause its abandonment. The coal
hére had evidently been eroded, and the entry was driven into a
pre-glacial channel, such as have been previously described as
occurring in Putnam, Sullivan and other counties.

At Bucklin, some six miles east of St. Catheriue, near the
county line, a drill hole was put down some 350 ft.,and thereport
is that a coal bed 32 inches thick was struck at a depth of 200 ft.,
and that above this an 18 inch bed was found. Until more
reliable data can be obtained, these results must be accepted with
caution.

At Marceline is, however, by far the most important develop-
ment of coal in the county. It is in the extreme southeastern
corner, on the Santa Fe railway. The shaft is 185 ft. deep.
In it the following section was measured:

Feet. Inches.
16 Shale, drab.
26 Coal.
2 to3 Fire clay.

fie. ao'ustefltz:,?ge?lfnec? al ?ed
Above these beds two others were penetrated by the shaft, one
4 in. thick at a distance of about 55 ft. above the lowest,
and the other 14 in. thick, some 6 ft. above the last.! The
roof is not a very strong one; but the long wall plan of working
is followed" with success, and, along the entries, a portion of the
overlying shale is brushed down-up to a parting plane which

1 According to a record kindly furnished by Mr. Jno. R. Braidwood, Supt. of
Mines of the Kansas & Texas Coal Co.
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makes a remarkably smooth and unbroken cover. No slips or

faults were observed in this coal, but it appears to contain alarge Coal pyritiferons.
amount of pyrite; this is picked out so far as is possible, but,
nevertheless, gives some trouble in combustion. The indications

are that this bed is the same as that reported to have been struck

at Bucklin and that mined at St. Catherine and Brookfield, correlations.
though detailed examinations will be necessary before this can

be asserted with confidence.

21. LIVINGSTON COUNTY.

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

In Livingston county very little coal mining is prosecuted,
and the facts in possession of the Survey are not sufficient for
us to be able to express, at present, the possible relationship Distribution of
between the beds that are worked here and those operated on a
moreextensive scale in the adjoining counties. Coal occurs near
the surface and has been described in the earlier reports of the
Survey, in the vicinity of Utica, but it is only from 10 to 15 in.
thick.
A bed more worthy of consideration also occurs southeast of
Bedford, close to Grande river, where it is about 20 in. thick; it Coal on Grande
is, however, operated only to supply small local demands.
At the Cox mines, about six miles north of Chillicothe, is
perhaps the most noteworthy development of coal. Here there
are a number of drifts and small shafts. At one of the latter,
63 ft. deep, the following section was measured:

Feet. Inches.
44 g Shale, gray, argillaceous.
18 Coal. Sz%;%a at Cox. -
4to6 [VSU~voN Fire clay. .
5+ "J‘T’s_AT “Hard rock."”

F1G. 61. Section of coal bed
at Cox Shaft.

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

«



Coal thing out.

Chillicothe drill
hole.

Coal of uncertain
thickness.

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

About siz miles northeast of Ohillicothe are coal pits in which
the coal is reported to be asmuch as 28 in. thick. Itis, however,
not considered of so good a quality as that at the Cox niines.

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

with the following results:! .
SECTION 5.
1. At a depth Of 110 ft cvvveenunriimenaananns 16 to 20" coal
2. 186 €€ tuvnnennrenn e nns g
3. “ 160 € tuerrrieinaeenaeanns 197
4 “ BT5 6 tttaee i i 337«

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

22. GRUNDY COUNTY.

PRODUCTION IN 1891........ 28,983.

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

1 The above is.only an approximately correct record. It is prepared from
information kindly given the Survey by Mr. Stewart of Chillicothe.
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At Trenton the old shaft is 210 ft. deep and is located cl_oge, B ;'- LY
to the Rock Island 1axlway station. Here the following Eh.ct’i?a@':x: TR
was measured : A

Feet. Inches. i Wi
36 Shale. L

8 Limestone. o, A A

Shale, black.

10 to 12 Limestone, “ cap rock.” Section at Trenton
. shaft.
20 Shale, black fissile.
18 Coal.

o= e
12 pEs f‘zl,,‘\ Fire clay.
21

F16. 62, Section of coul bed
at Trenton.

Three other coal beds are reported to have been struck in this
shaft, two above the bed operated and one below. The first is
18 in. thick and is about 120 ft. from the surface. 'The secondis

Other coal heds
14 in. thick and is about 145 ft. from the surface. The third here.
varies from 6 in.to 2 ft. and is about 15 ft. below the bed operated,
according to the statement of the proprietor of the mine. The
bed is worked here by the long wall method, the roof being
excellent and requiring hardly any propping, either along the Oharastex of zoof
entries or at the face. It appears to be a hard and clear coal
and is reported to stand exposure well and to make few or no
clinkers in burning.

It is esteemed superior to the neighboring IOW‘L coals for
locomotive use. Between the black ahale and the coal there are
frequently layers of the so-called ¢¢black bat’’ (black.pieck pat
calcareous shale ) which often reach a thickness of three ft. and,
where this occurs, roof falls are frequent. The other, 18 in. coal
has been experimented with, but is found to be soft, slacking
readily on exposure.

A new shaft is being sunk by the Company about a mile south
of town. When visited, it had reached only the upper 18 in.

7
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- - -eoal. Some 30 feet of micaceous sandstone overlies this bed in
: lbf:th%hafts

Sufficient data are not at present at hand for us to be able to

"7 l:state what the exact stratigraphic relations are between the coals

Coal Measurés 566

put dowi-at-the bottom of the old shaft showed that the total

-7 - feet thick here.

worked here and those found in adjoining counties. A drill hole

;:’—thr(‘knesé of Coal Measure strata here is about 550 feet. Below
the bed operated, only one seam of coal was encountered, this

Northwestern
counties mnoun-
producers.

Coal beds not per-
sistent.

Careful drilling
necessary.

only 2 inches thick, and 110 feet deeper.

- THE NORTHWESTERN COUNTIES.

Including 23. Mercer, 24. Harrison, 25. Daviess, 26. DeKalb,
27. Gentry, 28. Worth, 29. Nodaway, 30. Atchison, 31. Holt
and 32 Andrew.

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

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

These counties are all immediately underlain by the upper
strata of the Coal Measures, which are characteristically barren
of coal. The lower strata can be reached only by deep shafts and
few are inclined, with the present incentives, to incur the neces-
sary expense of sinking them. Further, there is hardly any
room for doubt but that the coal beds, which are well developed
in the lower strata of the Coal Measures, along the border to the
east, do not extend under the entire area of the upper rocks;
thus, even if a shaft or drill hole be sunk to the requisite depth,
it is still a question as to whether a particular coal will be found.

We are, however, of the opinion that, over many portions of
these counties, where now no coal is operated. coal beds will
ultimately be found at depths. A carefully directed series of
diamond drill holes over this country would yield results of great

_value and any prospective deyvelopments should be preceded by

such drilling.
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21. In Mercer County, no coal is, at present, operated, ez = 273~
the knowledge of the writer. Prof. Broadhead, in manli*scz}iﬁt:: SR
notes of the Suzvey, refers to coal 6 inches to a footin thick- .
ness cropping out at various points, south, southeast and nozti ‘)f.cogLHe;;r
the town of Princeton, which was worked at a feW p]aces Fope Trmceten:

temporary local use at the time of his visit. el i RN ek

It is possible that the coal beds of Putnam county, 6 Lbeaeastg i BN
extend into this county: but it is further probable that the
distribution of all the upper strata of the Coal Measures here is
much restricted by the channels of the pre-glacial dramdge
system which are so abundant under this drift coveled portion”
of the State. '

22. In HARRISON COUNTY there isas great a dearth of readily
available coal, as in Mercer county; beds 2 to 4 in. thick, east of
Bethany, being the only ones of which we have any notice. A Bethany aril
diamond drill hole was put down a mile west of Bethany, in the hole-
bottom of the East Fork of Big creek, in 1885, to a depth of
650". According to the record furnished no coal over nine
inches in thickness was struck.! Some doubt is felt, however,
concerning the reliability of this record.

23. Daviess coUNTY has been credited with as little coal as
Harrison county. In the report of the Missouri Geological
Survey of 1873-74, seams a few inches in thickness, cropping
out in the vicinity of Gallatin and Winston, are the only beds
referred to. At Gallatin, a few years ago, a shaft was sunk to 2 ganatin arin nole.
depth of some 700 or 800 ft. No record of this shaft could be
obtained; but the results are reported to have been unsatisfac-
~tory, so far as the determination of the existence of workable
coal bed was concerned. At Winston, recently, a shaft was
sunk to a depth of 260 ft. Black shale was struck at the bottom
but complications with the contractor arrested further develop-
‘ments. The coals operated at Hamilton, in Caldwell county,
described on pp. 105, 106 of this report, in all probability underlie
the southern portion of Daviess county. How far north and how
far west they extend of a workable thickness, can be determined,
however, only by careful and systematic drilling. The results

Pre glacml chan-

Winston shaft.

1 From a record sent the president of the State University and furnished the
Survey by Prof. G. C. Broadhead. .
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- 17: & oorof the deep drilling at Cameron, later described on page 104,

: Canrefodﬁrlli“» -suggest that the coals thin out materially before reaching that
note- pomt tliough the discordance between the two records and the
i “‘obstractions attending the drilling diminish the welght of that

~eiidénce. .
L 241N DEKALB COUNTY, the only reference which we have to
L _~1he ems%:éﬁee of coal is of an outcrop of a bed three inches thick,
north of Union Star. The results of the deep drilling at
Coal near Union 2 .
Star. Cameron, described under Clinton county have also bearing upon

this county.

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

Drill hole at Gen- Was Visited. At Gentryville, a few years ago, a diamond drill
tyville: hole was put down to a depth of 500 ft. and the record shows that
a bed of coal 26 in. thick was struck, at a depth of 477 ft., and
another over it, only 7 in. thick at a depth of 383 ft.! During the
past year deep drilling has also been prosecuted at Stanberry.
Drill hole ;;_Stan- Nothing definite could be obtained from the company, here,
however, but it was intimated that the results were similar to
those reached at Gentryville. Another drill hole is in prospect
at this place.

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

No, record of coal fyture. Concerning the existence of the deeper coals this
' county shares the uncertainty existing in the other northwestern
counties.

27. Nopaway COUNTY is somewhat exceptional among the
others around it in that coal occurs near the surface and is
operated intermittently at a number of pits for local uses. The
locality of chief prominence in this connection is in the vicinity
of Quitman, in the western portion of the county. Two pits
were in operation here at the time of inspection.

Coal at Quitman.

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

Feet. Inches.

18 Limestone.
Clay, yellow.

Shale, black.

shale, yellow and drab.

Shale, black.
13 to 14 Coal.

¥ire clay.

w

F1c. 63. Section of coal bed at
Pierson’s Drift.

At Casinger’s shaft, 35 ft. deep, about a mile south of
Quitman, a similar section was measured. Coal occurs north of
Quitman along the Nodaway river, as far as City Bluffs post
office. It continues approximately of the same thickness as at
Quitman. Thin surface coal also occurs in the southwestern

" corner of the county, along Carbon and Whitecloud creeks. No
operations there were heard of, however, when the county and
this section was visited.

At Maryville, about the year 1888, a diamond drill hole was
sunk to a depth of one thousand feet in the search of deep coal.
The core of this hole was preserved at the county court house and
was examined and sampled by the writer this year. Only one
seam of coal is shown in the core, and this at a depth of 306 ft.
and only three inches thick. The record of the boring is exceed-
ingly valuable as affecting the question.of the existence of coal,
within the depth reached, this far west in the State.

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

Section at Pierson
drift.

Coal at other
points.

Maryville drill
hole.

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

29. I~ HorT counTy thin coal is found near the surface in the
vicinity of Forest City, but is, according to Broadhead (Report
1872) from 2 to 4 in. thick and, hence, is entirely unworkable. A
shaft anddrill hole were sunk to a depth of 650 ft., near Oregon,
over twenty years ago and the record is published in Broadhead’s
report on that county. According to this record the following
coal seams were encountered :

Coal near Forest
. cCity.

: SEcTION 6.
1. At adepth of 202 feet...ovevivrnenn s cinnn 18 inches of rotten coal.
2. ¢ 342 ¢ ..., e iensues 6 ¢ ‘e ¢t
Section at Oregon. 3. “ 872 ¢ ........ Ceree e 1 ¢ good “
4 ¢ 438 ¢ e iiiaaa 15 e “ “
5 € (573 PN 54 £ € ¢

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

30. ANDREW COUNTY is another non-producer of coal; a few
thin seams in the vicinity of Savannah and along Niagara creek

coslnear  Deing all that we have any record of. The beds in the vicinity

Savamnab.  f Qyvannah do not exceed five inches in thickness, according to
Broadhead, while the bed in Niagara creek is about 10 in. thick 2
and has been occasionally worked for local uses.

33. BUCHANAN COUNTY.

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

Surface coal.

1 Report Mo. Geological Survey, 1872, p. 871.
2 Report Mo. Geological Survey, 1873-74, p. 810.



SYSTEMATIC DESCRIPTION OF COAL BEDS. 103

‘report of 1872, p. 354, which reached a depth of 467 feet.
According to this the following coal beds were encountered:

SECTION 7.
1. At a depth of 125 feetiiierevevneieeiniineean .. 24 inches of coal.
2. ¢ 240 ¥ cieiieavesaseccniniees ees 18 . i Dril] hole at St.
3. “ 840 ¢ rvrerirnenns R e 10 8 Joseph.
4. i 370 “F  tiii s sereracansaneroans 30 L i

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

In the year 1884 a churn drill hole was put down a't St.
Joseph, by the Turner Coal Company to a depth of 1,308
feet. Black, bituminous shale was encountered in this drill
hole at depths of 122 ft., 184 ft., 229 ft., 338 ft., 361 ft"Dm}fs‘ngﬁtSt'
529 ft., 693 ft., 1,013 ft., and 1,083 ft. These beds varied in
thickness from one foot to seven feet, and it is possible that
some coal was associated with'them. Thin laminse of coal were
recognized at depth of 950 ft., and 1,083 ft. At a depthof 1,200
ft. limestone was encountered, presumably of Lower Carboni-
ferous age, and was drilled into to a depth of 108 ft.!

34, CLINTON COUNTY.

No coal mining is at present prosecuted in Clinton county and
the probabilities are that the only coal that can be obtained there
is at great depths. No surface exposures of coal are known t0 g . o con.
the Survey and, though the upper beds of Section 7 reported to .
have been struck in the drill hole of St. Joseph, in Buchanan
county, might be expected to reach the surface here, they have
not, up to the present time been located. ’

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

Other deep holes have been put down in this county, one at Hall’s station
among others. The Survey has not been able, so far, to gain possession of
reliable records of these, and until this is done judgment must be deferred as
to whether the Leavenworth coal bed was reached by these holes, whether it
extends this far north, and, if it so extends, whether it is of workable character
and thickness.
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At Lathrop, on the Hannibal & St. Joseph Ry., in the south-
eastern portion of the county two churn drill holes were put
down nearly five years ago, to depths of over 600 ft., for the
purpose of determining the existence or non-existence of coal.
In both of these holes only one coal bed was struck and this at
depths of 544 and 590 ft. The thicknesses as determined by
each of these holes was 15 in. and 28 in. respectively.!

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

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

SECTION 8.

Ata depth of 450 fteeeevenecinacnnnn. 36 inches of coal and shale.
¢ 544 ¢ i iiiiiaiiiaa 14« coal.
¢ 5656 ciiiiiiieienannann 6 < coal.
e 586 ¢ iiiiiiirieenea 12« slate and coal.

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

1 The driller’s records of these holes were furnished the Survey by Mr. A.
T. Staples, of Lathrop.

? The original notes of these drill holes were kindly placed at the dlsposal
of the Survey by Capt. S. H. Corn, of Cameron.
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35. CALDWELL COUNTY.
PRODUCTION IN 1891........ 22,661 TONS.

Coal mining is prosecuted in Caldwell county on a commercial yng near
scale in the vicinity of Hamilton, near the north line of the Hemittom
county. :

The Tom COreek shaft, of the Hamilton Coal company, is
located about two miles southeast of the town in a valley. The
shaft here is 800 ft. deep and, in it the following -section was

measured :

Feet. Inches.
20

4t05
6

C 12to 24

<1 ~ Limestone, “ cap rock.”
Shale, drab.
Shale, black.

Shale, drab.

Section at Tom
Shale, black, fissile. Creek shaft.
Coal.

Shale parting, black.
Coal.

12

10
1to3
15

12+ " Fire clay.

FiG. 64. Section of coal bed at
Hamilton Coal Co.’s Shaft.

The roof is poor and, in the northwestern portion of the mine
a brown bituminous sandstone replaces the shale and sometimes
reaches down into the coal. The black shale and the coal,B“;'ggﬂxfgg’gsﬂ;‘:éd‘
where this satidstone 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 ft. deeper, has been shafted to here. It is
19 in. thick and is covered by about 10 in. of black shale which Lowerbed.
. is overlain by drab shale. This lower bed is not much fauolted,
but is reported to contain a good deal of pyrite.
The Caldwell Coal Company’s shaft is about two miles east
of Hamilton, on the main line of the Hannibal and St. Joe Ry.
The extreme depth of this shaft is 472 ft. to the bottom bed of
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coal, and to the upper bed of the coal it is 365 ft. deep. Of

this latter the following section was measured in the shaft :

Feet. Inches.
’ Limestone, ¢ cap rock.”
18 to 20 "Shale, black, fissile.
10 Coal.
Section at Cald- 2t03 Shale, parting.
well Co.’s shaft. 5 Goal.
3 Fire clay.

F1a. 65. Section of coal bed at Caldwell
Coal Co.’s Shaft (upper bed.)

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

Of the lower bed the following section was measured :

Feet, Inches.

4 Shale, drab.

Shale, black, fizsile.

18to19 Coal.

Lower bed.

Shale, hard.

I8 O oat s Shat 1oms heqy dwell
The coal is harder here than in the other beds and seems to
be free from faults. At about 50 or 60 ft. below this lower
bed, the superintendent of the mine reports another bed of coal
about 12in. thick.
Which one, or whether any of the beds of these shafts repre-
Correlation with Sent the one struck in the drill holes at Lathrop or Cameron, in
Egtl'frg;%;la]:f‘d Clinton county, cannot be affirmed here; but, as the detailed
work of the Survey progresses we hope to be “able to establish
definitely such relationships. ' ‘

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

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

FeET. INCHES.

Limestone cap roCK e e cveeie cien e innaenarresaananaens 6

Shale, black fiSSIle.eereeineieriererensssenrosonaananns 1

107 ) P PP 8to 10
Shale parting about «..eveeerrnreeriaiiesiiariaeennaens 1

(075 e 16 to 20
L) 2

The close similarity between the section here and those of the
‘upper bed at the Tom Creek shaft and the Hamilton Coal Com-
pany’s shaft, leaves little doubt but that they are of the same
bed. Further, the details of this section, combined with the coal is the Lex-
facts of the position of the coal with reference to the Bethany ington bed:
Falls limestone, point strongly to the conclusion that the coal
is the same as that mined in Ray county to the south .and in
Lafayette county, or that it is the Lexington coal bed.

86. CARROLL COUNTY.

Carroll county, though underlain by Coal Measure strata over

its entire area, is, at present, not ranked as a coal producer.

No mines operating on a commercial scale exist here; develop- ... gevelop-
ments are confined to small pits worked to supply local demands, mentssma
A few occurrences of coal in this county are referred to on pp.

59 to 61 and p. 74 of the Report of the Geological Survey for

1872, Part II.

© In the wicinity of Little Compton, in the northeastern corner

of the county several coal pits are intermittently worked. Of
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these Ralph Farr’s is probably the largest. This consists of a
stripping which covers several acres, over which 10 or 15 ft. of
shale and clay have been removed for the purpose of reaching
the coal. The following section was measured at this point :

Feet. Inches.

2 Shale, black.

5 Shale, drab.

Coal.

Clay, hard, micaceous, sandy.

Fie. 6’1.I ‘%&?g%% 1(1)1fp ggg.l bed at

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

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

Feet. Inches.

4 Shale, black.

Coal.

Shale, dark, hard ferruginous.

FIG. 68. GSf::gg)rc;sgfal bed on
This bed of coal, according to barometer readings, is about 80
feet below the level of the coal at Little Compton, and belongs
probably to an underlying bed. Up in the hills, about a mile
west of this prospect drift, coal is reported to have been dug in
past years at a point of about the same elevation as the Little
Compton coal and is probably the same bed. '
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Near Miami station, in the southeastern corner of the
county, coal has been worked at several places, in the hill-sides
above the river bottom. The thickness of the bed generally o\ e ’
worked is about 18 inches. Another bed, 2 ft. thick, was station.
reported by a miner, to underlie this upper one, separated from
it by only 18 inches of shale. The opportunities for observation
did not admit of confirming this report, however. Sandstone of
great thickness occurs at White Rock quarry, close to this place,
which probably represents a channel deposit, such as is White Rock
described on p. 86. This undoubtedly diminishes the area of the
coal here. At the quarry, however, a coal bed about a foot
thick is reported to have been struck, in a shaft, at a depth of
about 20 feet below the foot of the bluff.

About seven miles southeast of Carrollton, on Wakenda creek,
are several small coal pits, of which a few were visited. At Carmton.
Hardwick’s mill is a drift in which the following section is
exposed:

Feet. Inches.
3tod Limestone, drab, hard.

4 Shale, drab.

18 Shale, black, hard.
Section at Hard-
wick’s mill.
20 to 28 Coal, thickness fluctuating.
8 Clay, sandy.

FIG. 08, Sectlon of conl bed at

The roof over the coal is here fairly good.

Glick’s drift is about a mile west of Hardwick’s, but the coal, |
as exposed, was only 10 to 15 in. thick and the roof is very
poor. It is said to thicken here, however, to 18 and 20 in, in
places.

In the immediate vicinity of Carrollton, west and northwest of
town, a thin bed of coal has been worked in a very small way. Coal 8t Carroll.
The bed is from 15 to 18 in. thick.. On the edge of town, about  ton.
70 ft. below the level of the court house yard, drill holes were
put down to a depth of about 300 ft. and passed into some 60
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ft. of Lower Carboniferous Limestone, showing that the total
thickness of the Coal Measure rocks beneath the summits here is
not much over 300 ft. Some 12 in. of slaty coal was encountered
at a depth of about 70 ft., and, again, about 5 in. of coal at a
depth of 240 ft.1 :

37. RAY COUNTY.

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

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

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

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

Feet. Inches.
18 Limestone.
15 Shale, black, fissile.
S Shale.
15 Coal.

FI16. 70. Sggttit;ns%; fgal bed at
This is undoubtedly the Lexington coal bed.
Immediately about chlzmond and between that place and
Lexington Junction, some seven companies and individuals mine
coal on a large scale. Over a dozen shafts and other openings

1 The record of this drill hole was furnished the Survey by Mr. S. M.
Wilcoxson of Carrollton.
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are in operation here, mostly adjacent to the St. Joseph branch
of the Santa Fe railway. The Shafts vary in depth from 50 to
100 ft. They all operate the same coal bed and no other over- Coalat Richmond.
lying coal bed is encountered in the shafts. The long wall
method of mining is generally followed, the roof being well
adapted to this.
At No. 10 shaft, on the west edge of town, the following
- section was measured. The shaft is 100 ft. deep:

Feet. Inches.
3t0 6 Limestone.
2 to 3 Shale (occasionally.)
4tob Coal.
lto2 Shale or clay. Section at
Richmond,
18 Coal.
14 to 20 S—=c=| OClay.
[ Z— ——
Limestone.

F1G. 71. Section of coal bed
at Richmond.

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

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

Feet. Inches.
T+ Limestone.
2 Shale, black, fissile.
22 Coal, upper bench of a Section at Swan-*
few inches occasionally. wick shaft.
104+ x| Clay.
Limestone.

F1G. 72. Section of coal bed
at Swanwick.

The coal is' mined by the long wall method. It is clean, hard
and brittle, with a little pyrite (sulphur), in thin films, and with

Character of coal.
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selenite along the joint planes. The roof is good, no timbering
being ordinarily required excepting at the face of work.
In the vicinity of Camden, near the southwestern corner of the
Coal in southwest ©0OUDLY, West of Richmond, are several large mines. No.8 shaft
ofcounty. 5 gahout two miles west of the town, and is operated by. the
Kansas and Texas Coal Co. (No. 30). Itis 80 ft. deep. The
following section was obtained here:

Feet. Inches.
6 Timestone.
9 Shale, black, (‘‘black slate.”)
Section at 1 Clay, pyritiferons.
Camden.
20 Coal, (no upper bench.)
1+ ? =| Olay.

Limestone.

F1G. 73. Section of coal bed
at Camden.

The long wall method of mining is followed.

Just west of the town are two shafts, on the edge of the river
bottoms, belonging to the Richmond Coal company. They are
both about 50 ft. deep. The section of the bed and of the
agsociated strata is about the same here as at No. 8. The long
wall method of mining is pursued here also.

388. CLAY COUNTY.

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

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

At Randolph, close to the Missouri river, about ten miles
northeast of Kansas City, two diamond drill holes were put
Sandolph il down to depths of over 800 ft. and one shaft has been sunk to a

holes. depth of about 400 ft. In one of the drill holes, at this point, the
following coals were encountered, according to the record, and,
so far as the shaft reached, their positions and thicknesses were
confirmed by the sinking of the shaft subsequently.

No surface ccals
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SECTION 9.

1. At a depth of 247 ft.......... eeeaeeas 9 inches of coal.
2 « 980 46 tiiernreeneensanen 10« L
d

3. « G876 i 2l & (operated)  “hamdolph.
4. “ 488 6 iiriiiien e 5« «

5. « 469 X it e e 4« “

6. “ 482 % Liiiietas ceenas 15« “

7. . B12 % iriernaeaenaaas 4« «

8. « BAS €6 i g o« «

9. ¢ BL4  verrervnnrennanans 10 68

At a depth of 700 ft. the Lower Carboniferous rocks were
encountered and penetrated for a distance of over 100 ft. It i rower carbon-
thus conclusively demonstrated that no coal beds exist at greater 'Merous#700f
depths here.!

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

Feet. Inches.
Shales, drab, somewhat arenaceous,
19 to 21 Coal.
6 1018 Clay, shaly. Se(f“l"'l‘, a% Rf%u-
olph shaft.
N 10 to 12 Shale, hard, caleareous. P ;

Limestone.

F1G. 74. Section of coal bed
at Randolph shaft.

The coal is in a horizontal position. It is hard and breaks
with a sharp and clear fracture, but is streaked with fine seams
of pyrite (sulphur) and shale, which are picked out, so far asCharacter of coal
possible, before shipping. It makes cinder in burning, but it is and zoo.
claimed that it will coke. The roof is poor, falling readily and
necessitating heavy timbering in the entries. A modification of
the long wall method of mining has been used. A good steam
plant is provided here and the mine is fitted for large shipments.

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

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

S
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diately above the last, is, similarly, about 280 ft. below the
Bethany Falls limestone. This distance corresponds closely

Randolph coal with the interval between that rock and the Lexington coal bed

beds

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

39. PLATTE COUNTY.

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

No important sur- ROTthwestern corner of the county, and the writer has reports of

face coal.

Leavenworth coal

unrer Platte
county.

such having been dug about four miles north of Weston. Sim-
ilarly, in the same volume, coal some ten inches in thickness, is
referred to as having been mined near Platte river ferry, about
a mile and a half southeast of Farley; more recent reports refer
to coal pits some three miles east of Farley, from which coal -
was hauled to Leavenworth in past years. Another occurrence
of coal near the surface is reported about nine miles southeast
of Platte City.

At Leavenworth, Kansas, immediately across the river from
Platte county, an extensive coal industry has sprung up
during recent years. ~Inasmuch as the coal operated here
undoubtedly extends under a large part of Platte county, the
results of the developments deserve consideration under this
heading. From the northern limits of the city to about six miles
south of it, there are four separate shafts, situated along the
river banks, each a little over 700 ft. deep and controlled by dif-
ferent companies. The southmost of these is the State mine
which is 713 ft. deep to the coal. About two and a half miles.
west of the last is another shaft 804 ft. deep. At the State mine
the following coals were encountered in sinking the shaft:!

1From the published record printed in pamphlet form.
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SecrIoN 10. .
At a depth of 511 feeteee.venannn.nn irere e ve.... 1 inches of coal.
¢ 512 ¢ iiiieiinen. eeee eeen teaer avees 2 « ¢ L
d eaven-

“ BT 4% iieeiienet e ceesaaane eensen . 8 ¢ ‘¢ R?g:sthoshaﬂ.

. ¢ 606 ‘¢ iiiiiiieniinan cecaiacsvectitona, 7 & ¢
e {3 L 10« ¢
“ TI8 ¢ tiiiiiiaaen . ....(bed operated) 21 ¢ “

At the Riverside mine, another bed of coal 16 to 18 inches
thick, is reported to occur about 22 ft. below the last one given
above. At the Leavenworth Coal Co,’s shaft, in the northwest-
ern corner of the town, several coal beds were struck [at still
greater depths, by shafting and drilling. The following record
of the work here was kindly furnished the Survey by Mr. John
E. Carr, the superintendent of the mine:

SecTtION 10a.
1. At a depth of 566 feet, in shaft...... 8 inches of coal.

Lower coal beds.

9. <« 597 ¢ 1z RPN § ¢ “

3. 113 617 ¢« ¢ convan 6 “ £

4. ¢ 639 = i R i «

5. 1 862 ¢« “ Ll 14 e “

8. ¢ 676 ¢ i ceeees 6 ¢ “

7. T 707 ¢ € L. 24 o ¢ (operated.)

8' [14 888 143 L 5 113 13

9. « 916 ¢ LS 13 ¢ ¢ (three seams.)
10. 7 992 <« € . 10« “
11. T 999 ¢ peee 26 ¢ «

12, ¢ 1029 ¢¢ in drill hole..28 14 ‘¢ (impure.)

13. « 1086 ¢« « (LS 5/ 6 ¢ (fossiliferous.)
14. « 1096 ¢ ¢ [T 1 13 ¢ .

15. 143 1127 ¢« 44 € .. 6 i «©

Total depth of hole is 1171 feet, and drilling stopped in sandstone.
In the Riverside mine the following section of the coal bed
operated was measured :

Feet. Inches.
31 Shale, grey.
4 Shale, black.
Section at River-
29 Coal. side shaft.
2108 Clay.

Limestone, concretionary.

F16G. 75. Section of coal bed
at Leavenworth.
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No,surface coal.

Lexington coal
here.

Randolph coal
here.
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This mine, like the others in this neighborhood, is equipped
with a complete steam plant and is operated on a large scale.
The coal is worked on the long wall plan, the roof being such as
to admit of this. The bed is undercut about 22 inches and the
superincumbent weight then splits it from the face. In the
entries the shale is brushed down for a height of about four feet
above the coul, thus providing an ample roadway at moderate
cost. The shale in these entries does not seem to flake off to an
embarrassing extent when exposed to the action of the air.
Between the coal and the shale there are frequently interposed
lenticular layers of ahard, black, calcareous shale ( ¢¢ black bat *”)
which causes some trouble in the process of mining. These
layers are as much as three feet thick, and taper to feather edges
from the center and outwards; they frequently cause falls of the
roof and necessitate careful timbering. The limestone beneath
the coal, has a very undulating and warped surface, so much so
that no clay remains, at points, between the limestone and the
coal, while closely adjoining this there may be as much as 8 inches
of elay. The coal is ordinarily about 22 inches thick, but it has
been known to reach a thickness of three ft. over limited areas.

40. JACKSON COUNTY.

No coal mining is at present prosecuted in Jackson county
and there is no probability that a thick, workable bed will ever
be opened there near the surface. Inthe western portion of the
county a thin layer, varying from one to five inches in thickness,
is reported to crop out in the hills, but it is of no economic
value. _

In the eastern portion of lhe county, the Lexington coal bed,
which is mined in Ray and Lafayette counties, must underlie the
county at moderate depths, but no developments are known
which demonstrate whether it is here in a workable condition or
not.

In the vicinity of Hansas Ctity, in the northwestern portion of
the county, the coal beds encountered in the shaft and drill holes
at Randolph, Clay county, (see p.113), may be expected at closely
corresponding depths. Indeed, coal beds have been struck in



SYSTEMATIC DESCRIPTION OF COAL BEDS. 117

almost all of the numerous deep drill holes which have been put -
down in and about Kansas City. Reliable records of many of
these are yet to be obtained by the Survey and, until this is done, Kansas Oity drit
it would be premature to attempt a correlation of the different
strata encountered in each. None of the results reached up to
this year have, apparently warranted an attempt at mining.

During last spring, however, a drill hole was put down south
of Kansas City, to a depth of about 600 feet, by the Kansas
City Clay and Coal company. Several beds of coal and fire
clay were encountered, but detailed and reliable information
concerning these could not be obtained by the Survey. The gecentsnatting
results appeared sufficient, however, in the minds of those °°Piterver
prospecting, to justify further developments and a shaft has
now heeu sunk on Blue river, about half a mile below the
mouth of Brush creek, to a depth of 400 ft. or more, to a coal
bed about 18 in. thick. The following section was measured
here:

Fegr. INCHES.

1. Limestone . ceveeinniasieieniine iees teeetiniasaenanan 4

2, Shale, GIay.eesceasrerrasrasstonanrossnacenivesianannns 1 6

8. Shale, DIACK . eveernirnniaier coeeirananeneees sor s 3to4

R o Y- T DN 18 to 20
ST 6 PPN 2

41. LAFAYETTE COUNTY.

PRODUCTION IN 1891........ 352,603 TONS.

Lafayette county is one of the principal coal producers of the
State. Along the river and the Missouri Pacific railway, mining
. . . RY T s . Important coa
is prosecuted principally in the vicinities of Lexington, Welling- " producer.
ton, Waterloo and Napoleon, while, in the interior, the openings
are along the Chicago and Alton railway, in the vicinities of
Corder, Higginsville and Mayview.

Several different coal beds are known to occur in this county.
Of these, what is known as the Lexington bed is, at present, of
greatest industrial importance. In the southeastern portion of
the county, however, in the vicinities of Concordia and Aullville, 1 e coal veds
an underlying coal bed, known as the Mulky bed, is worked and °perated:
is there of chief importance. Recently, what is presumably
- another lower lying coal bed, has been opened at Waverly.
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Again, at other localities, deep drill holes have been put down in
which thick coal beds are reported to have been struck; but the
results from such deep drillings at different places are conflicting,
and it will take a closer study than this article purports to be the
result of, a more careful sifting of facts, before the reported
results of such drillings can be reliably judged of.!

Tre LexiveroNn Coan Bep occurs under nearly the whole
western portion of the county, west of the longitude of Aullville.
East of Aullville it rises higher above water level and is found
only near the hill-tops in comparatively limited patches.
Hypsometrically it is in such a position that its outcrop is almost
always above the adjacent water level. It lies in a gently
undnlating sheet, with a slight northwesterly dip, which crops
out along a sinuous line on each side of the main drainage
channels.

At the Dover Coal Company’s drift, in the river bluff north
of Dover, the following section was measured:

Feet. Inches.
Limestone.
2% Top slate.
6% Top coal.
3 Clay band.
17% Bottom coal.
3 Dark clay, ¢ mining.”
2 4 Fire clay.
Limestone.

F16. 76. Section of coal bed
at Dover.

The drift is in the hill-side, about 75 feet above the level of
the railway. The long wall method of mining is pursued here

Oharacter of coal Successfully, though the roof is somewhat nrerruldr The coal

and roof.

is faulted and squeezed in places and contains pyrite, both in
nodules and in films along the joint planes. Along the entries
the bottom clay is taken up to obtain the requisite height.

! In the detailed maps and accompanying reports on Lafayette county, soon
to be published, all the information obtainable concerning these various coal
beds will be included. ‘
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At Corder, in the western edge of the town, is the shaft of the
Corder Coal Co. It is 90 ft. deep and is located immediately
adjacent to the Chicago and Alton railway.

Here the following section was measured :

Feet. Inches.
: Limestone.
163 Shale, black, fissile, with concretions.
16 Top coal. '
Section at Corder.
3 Clay band.
3% Bottom coal.
3 2 Fire clay.
Limestone.

F1a. 77. Section of coal bed
at Corder.

The mine is equipped with a steam plant and is operated on a
large scale. The long wall method of mining is pursued, the
roof being very good. The coal contains a good deal of pyrite

. . . Ghamcter of coal

and cakes and clinkers in burning. ¢ ROHh »? of the roof and  androof.
floor obstruct the mining in places. To obtain traveling way
along the entries the bottom clay is sometimes taken up and the
roof is generally brushed down.

In and about Higginsville there are ten or more drifts and
shafts operating the Lexington coal bed. Of these, the shaft of po0ul near
the Euxcelsior Coal and Ooke company is one of the most Higginsville.
important. It is located on the line of the Chicago & Alton
railway on the west edge of the town. It is 70 ft. deep and is
equipped with a steam plant. The following section was
measured here: ’

Feet. Inches.
Limestone.

Shale, black, fissile, with concretions.

[
@

Top coal. i
Smit and pyrite. Section of bed.
Coal

Clay band.
Coal.

Fire clay.
Limestone.

Yot
[ ubﬂ"gl*‘ o

F1G. 78. Section of coal bed
at Higginsville.
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" The roof is good and the long wall method of mining is
Character of coal. Successfully followed. The coal is pyritiferous but is compara-
tively clean otherwise. It cakes and clinkers in burning. The
coal was experimented with here for coking and, though a fair
Coking experi. Product was obtained, suitable for domestic use, it was too weak
ment. and had too much sulphur to be of value in the furnace. No
rolls or squeezes in the coal were noticed. Owing to the thin-
ness of the underlying clay, the roof has to be shot down to
make passage way in the entries.

About a mile east of Mayview, on the Chicago and Alton
railway, is the Strasburg shaft. This is 90 ft. deep and here

the following section was measured:

Feet. Inches.
Limestone.
12 Shale, black, fissile.
Section at May- 11 Coal.
. view. L Partin
4 Coal.
3 Clay, hard, dark.

Clay, soft, drab.

Limestone.

P1G. 79. Section of coal bed at
Mayview.

- The coual is mined by the long wall method, the roof being
Character of coal. good. It is pyritiferous, but not noticeably crushed or faulted
‘at the face. ' ‘
At Lexington and in the adjacent country are a dozen or more
different coal mines. Of these the Riverton drift No. 1, is
CoalatLexington. important and representative. It is located about a mile east of
the town, on the Missouri Pacific railway. The drift enters the
‘river bluff at about 15 or 20 ft. above the railway. The
following section was measured here:
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Feet. Inches.
6108
63
3 to4
2 t04
14 to 20
3
2
3

Limestone.
(S)ha%e, black, fissile.

oal.
Clay, shaly, black.
Coal.

Clay.
Coal.

Clay, pyritiferous.

Limestone.

F1G. 80. Section of coal bed

The long wall method of mining is pursued here, the roof
good. Rolls of the roof and bottom are frequentl.y Oharactor of coal
The coal is
In

being

encountered which cause some loss in mining.
pyritiferous and has clay seams which impair the product.
the entries the bottom clay is taken up, the roof being left

intact.

In the immediate vicinity of Wellington are some four coal
mines and, between this place and Lexington, and west of it to
Napoleon, are several others operating the same coal bed by

at Lexington.

shafts or drifts in the river bluffs.

The Wellington Coal Company’s shaft is in the town of
The shaft here is 40 ft. deep and in it the follow-

Wellington.
ing-section was measured:

Feet. Inches,
16

7

itoy

8

3

3

15 to 29

Limestone.

Coal.
Shale parting.

oal.
Ciay, shaly, black.
Coal

oal.
Clay, pyritiferous.
Limestone.

FiG, 81. Section of coal bed

at Wellington.

Shale, black and fissile.

121

The roof is good and the long wall method of mining is used.

The coal is somewhqt pvutlferous and

objectionable.

the partings are

Section at Lexing-
ton.

Coal near Well-
ngton.

Section at Well-
ington.
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Tre Murky CoarL Bep is developed exclusively east of
Aullville. West of this, drill hole records or other results of
deep explorations are too scarce, and the country has not, as
yet, been sufficiently studied for one to attempt to define the
distribution of this coal, or even to assert its existence or
absence over this area. The thickness of the Mulky bed, where
opened upon, is seen to be very nearly the same as that of the
Lexington bed. At three different openings, a few miles west of
Concordia, the thicknesses measured were respectively ; nineteen
inches, twenty-two inches, and twenty inches. At the Elling
shaft, nearly four miles west of Concordia, the thickness is
reported to be between twenty-two and twenty-four inches.

The Hresse slope is about four miles southwest of Concordia
and is one and a half miles south of the railway. The coal is of
good quality and has a large sale for local uses. Pyrite occurs
here in thin films, along the joint planes. The pillar and room
method of mining is followed though the roof is probably quite
good enough to admit of the use of the long wall method. No
squeezes or faults of the coal were observed. The following
section was measured here:

Feet. Inches.
2 L.imestone.
1 Clay, yellow.
[} 6 Shale, dark.
21 to 22 Coal.
Clay.

FiaG. 82. Section of coal bed
at Kresse slope.

At Waverly, in the extreme northeastern corner of the county,
a shaft was sunk last spring, adjacent to the Missouri Pacifie
railway, on the river bank, at a depth of 72 ft. A coal bed
about three feet thick was struck. In a shaft of the Waverly
Coal and Mining Company sunk since this discovery, for the
purpose of developing the bed, the following section was recently
measured:
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Feet. Inches.
10 Shale.
18 Shale, black, tough.
32 Coal. Section at
Warverly.
13to?2 Shale.
7 tos Coal.
Shale, sandy.

F16. 83. Section of coal bed
at Waverly.

The character of the roof seemed good so far as could be judged
from the limited exposure near the bottom of the shaft. The
coal is somewhat pyritiferous, but not more so than at many
mines in the county which are worked with profit. The estab- character of coal.
lishment of the existence of this coal bed added a new fact to
our knowledge of the geology of Lafayette county. As a result
two shafts have been sunk in this neighborhood in preparation
for regular shipments. These will be further referred to in the
report on the Higginsville sheet and the probable distribution of
this bed will be there discussed.
The coal area of this county is not continuous. This is due to
two causes. One is a cause at present in action and, though
extending back far into geologic time, is yet posterior to the
deposition of all the Carboniferous rocks in the county: namely, Effect of erosion.
the process of erosion along the lines of flow of the now existing
streams. But, in addition to what may thus be called the ero-
sion area of these streams, a sinuous strip of country destitute of
coal, can be traced on the map from the south line of the county,
near Tabo post-office, northwards, through Higginsville and Page
City to the river. In this strip, which in the vicinity of Higgins- g, 4st0ne
ville, is between one and two miles broad, no Lexington coal bed deposits.
is found. On the contrary, deep drill holes have been put down
hundreds of feet into the ground here and have struck nothing
but sandstone and shales. It has all the appearances of being the
site of an ancient river channel, eroded during some period of
elevation and aflterwards filled by deposits of sand and finer
material, during a subsequent period of submergence. Studies
prosecuted in Johnson county, in the extension of this line, go
to confirm this interpretation.

>
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42. SALINE COUNTY.

PRODUCTION IN 1891........ 7,981 TONS.

The Coal Measure rocks underlie nearly one half of Saline
county. From Lafayette county on the west quite a wide belt
of these rocks occupies the country on each side of the Chicago
and Alton railway and extends eastwards nearly to Marshall.
Between Marshall and the river, to the east, a narrow strip runs
north and south through Slater, and, in the vicinity of Sweet
Springs, in the southwestern corner of the county several patches
of Coal Measure rocks occupy the hill-tops. Between these areas
are the Lower Carboniferous limestones, which are qbundantly
exposed in the valleys and along the bluffs of the streams.

In the veport of the Geologlca] Survey, containing the results.
of work between the years 1855 and 1871, Saline county is well
described by Mr. F. B. Meek, on pp. 157 to 188. He there
refers to coal about Slater 18 to 20 inches thick, at Miami 18
inches, and about Blackburn 12 to 20 inches thick. He describes
some of the openings of that date in detail and gives several
valuable sections.

At present coal mining is prosecuted only on a small scale in
Saline county, to supply local demands. The principal develop-
ments in the past few years in the regular Coal Measures were in
the vicinity of Slater and Sweet Springs. Coal was mined at
other points from outlying deposits or pockets, but these will be
referred to later.

In the vicinity of Slater several coal pits have been operated
during past years, for local purposes. At the Copeland drift
some two miles southeast of town the following section was

measured :

Feet. Inches. Shale, clayey, drab replaced
11 = == by sandstone in piaces.

18 to 20 Coal.

54 Fire clay.

¥16. 84. Section of coal bed
near Slater,

The shale makes a poor roof. The sandstone is better in this
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respect. The latter is brown, friable and micaceous, and is as
much as 20 ft. thick. It is frequently present over the coal in Roof at Slater.
this neighborhood, often formingthe roof of the bed in such cases.
Though false bedded, in evidence of rapid flow, it is never
known to cut out the coal.
At the Thompson drift, a mile south, a similar section is
exposed, and pyrite in lenticular layers was observed here in
the coal.
The Hagner and Auer pits arve east of the Thompson pit,
about a mile distant. The coal at both is about 18 in..thick and
is overlain immediately by the friable sandstone, which is in CoLpits near
places quite shaly. In Slater, a drill hole was put down a few
years ago and this same bed is reported to have been struck at a
depth of about 120 ft., but it was thought to be thin and
pyritiferous.
In the vicinity of Sweet Springs several coal mines have been
operated during past years on a small scale to supply local go near sweet
demands. These are mostly southwest of the town, within a Springs.
distance of two miles.
The Marmaduke shajft is located about half a mile southeast
of Sweet Springs proper, on the hill-top, south of Rlackwater
creek, about 75 ft. above the creek bottoms. The shaft is 54
ft. deep. The following section was given by Mr. Henry
Marmaduke :

SkcTioN 11.
FeET. INCHES.

1. S0l and Clay..eeeer toneerinree. serneeneeenaneasonanas 8

2, Sandstone, white and reddish fxmble and micaceous. 4

3. Clay, shaly, bluish, clinking .....cevvv cevieiiiiennns 18 N

4. Limestone, earthy, clinking ““bell rock’.......... ... . 8 '~"°3,§§§§,?§*}{,‘““'
5. Shale, black fissile....... e e eare e aees s .17 6

6. Shale, black, bituminous with thin layers of coal...... 6

R 1 Y. ) S 29

8. Clay and black shale.

The coal contains a good deal of pyrite and slacks readily;
spontaneous combustion of the < gob’’ gives much trouble,
especially if the long wall method of mining is followed. The
shaft supplies the Sweet Springs hotel with coal and furnishes a
limited amount to the town.

Character of coal.



126 PRELIMINARY REPORT ON COAL.

South of Marshall, and generally throughout the southeastern
Coalpockets in  portion of the county, are numerous isolated pockets of bitumi-
Saline county.
nous and cannel coal. Some have been worked for many years
for local uses. One of these is described at the end of this
chapter.

In the vicinity of Grand Pass, in the northwestern corner of
the county, a drill- hole was put down this year, about a mile
west of the town, on the hillside, adjoining the Missouri Pacific
railway, and about 25 ft. aboveit and the Missouri river bottoms.

Drilling at Grand L D€ object was to determine the presence or absence of the coal
Fass. bed mined at Waverly, in Lafayette county. At a depth of 38
ft. a seam of coal 6 in. thick was passed through, and at a depth
of 50 ft. a seam 17 in. thick was reached. At the time of
inspection the hole had reached a depth of 151 ft. and no other
coal bed had been encountered. We are inclined to the opinion
that the Waverly coal is represented by the bed penetrated at a
depth of 50 ft., and thus that the bottom of the hole is well
below the horizon of that bed.

43. PETTIS COUNTY.

Pettis county, like Saline county, occupies a position on the
coal Measures  ©Xtreme margin of the Coal Measures, and, only in the westmost
onlyin west.  portion, do strata of this formation occur. Here they lie in
patches and prongs over the hill-tops, outliers of the great Coal
Measure area to the west.

During past years coal has been taken out at a number of
points in the northwestern corner of the county and along the
Missouri Pacific railway, in the vicinity of Lamonte and Dresden.
\fines at Lamonte L€ €02l described as occurring near Sweet Springs, in Saline
and Dresden.  oounty, extends into Pettis. In the report of the Geological
Survey of 1872, Part I, on pp. 162-165, descriptions are given of
the occurrences of coal at several points in the vicinity of Lamonte.
Of these, the Newport and Westlake mines seem to have been
most important. The shafts here were about 35 ft. deep and
the coal, which is reported to have been of good quality, was

from 27 to 30 inches thick.
These mines, were, however, all comparatively small affairé,
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the product of all being largely for local uses and the shipments

never reaching anything comparable with that of the larger coal

mines now operated in the State. During the past year no coal No coal mining.
mining has been in progress in this county of sufficient

magnitude to have been brought to our attention.

44. COOPER COUNTY.

' PRODUCTION IN 1891........2,200 TONS.

In Cooper county the area of Coal Measure strata is very
limited, being confined to a patch of a few square miles immedi-
ately about Boonville. In the report of the Geological Survey
for 1855 is a special chapter, by Prof. Swallow, on Cooper county,
accompanied by a small map. Inthis a number of coal openings
are described, including several in local deposits of abnormal
thickness. Prof. Swallow recognizes six regular coal bedsswalows report.
within the section of regular Coal Measures, one of which is 6
ft. thick. The accessible exposures at the time of his examina-
tion were not abundant nor good and he must thus have been led
into assigning to the regular Coal Measures a bed of coal which
belongs to one of the local or pocket deposits. Developments
since his time have failed to demonstrate the existence of any
continuous coal bed as much as 6 ft. thick. )

East and south of Boonville, within a radius of a few miles,
are the only coal mines in the regular Coal Measures which are
now operated. These include the Hutchinson shaft, 2 miles east,
and the Tucker, Hazell and Smith drifts about half a mile south Minesnear
of town. The coal in all of these is about of the same thickness,
varying from 14 to 20 in. and being generally about 15 in. thick.
It contains a good deal of pyrite and cannot be considered a first
class coal. It undoubtedly underlies the whole Coal Measure
area here, which includes perhaps a dozen square miles. A4¢
Hulchinson’s shajt the following section was measured:



128 PRELIMINARY REPORT ON COAL.

Feet. Inches.

: 6 Limestone, compact.
1 Shale, clayey, black.

6 Limestone, white, compact.
Section at : Shale, black, fissile.
Hutchinson shaft. 3 & ?
12 to 20 Coal, pyritiferous.
10 Clay.

Fi1G. 85. Section of coal bed
at Boonville.

Coal pockets are of very frequent occurrence in this county
and they have supplied a large amount of coal for local uses.
During the past year such isolated deposits have been operated
Oo%o%(;)ceﬁ?égiﬁny. near Bunceton, near Pilot Grove and about four miles west of
Boonville, in the river bluffs. Coal from the last point is shipped
over the railway to Kunsas City and other places. This deposit

is described at the end of the chapter.

45. JOHNSON COUNTY.

PRODUCTIONIN 1891....... -.10,530 TOXNS.

Johnson county, though underlain entirely by Coal Measure
rocks, is, at present, one of the small coal producing counties
of the State. Along the eastern border, the Lower Car-

Miningof past  honiferous rocks ave not far beneath the surface. In past
years coal was mined in this county on a large scale in the
vicinity of Montserrat, but these mines have now been aban-
doned for - over eight years. In the report of the State Geo-
logical Survey for 1872, Part II, reference is made to the
coal in the vicinity of Dunksburg, Knobnoster, Montser-
rat, Warrensburg and Holden and, in some instances, descrip-
tions of the mines and sections of the beds are given.!

1 During the past year detailed mapping has been prosecuted in
the county by the Survey and the results, together with an accompanying
report will soon be prepared for publication. In the meantime the following
notes will give a general idea of the distribution and character of the coals.
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An the northeastern corner of the county, in the vicinity of
Dunksburg are a number of small coal mines operated for
supplying local demands. They are mostly drifts, located not %% "gar Pmke-
far from the hill-tops, well above the valleys. The Serang’s, '
Park’s and Shank’s pits are such.
At Serang’s pit the following section was measured :

Feet. Inches.
i+ Shale, black, fissile, with hard,
calcareous band.
12 Shale, drab.
8 Shale and coal.
Section at
- 30 Coal. Serang’s pit.

Clay passing into sandstone down-
wards.

F1G. 86. Section of coal bed
at Serang’s pit.

At other pits in this vicinity the coal is of about the same
thickness and the section is similar. The coal is considered to
be of superior quality to that mined at Montserrat; to be
hard and not slack readily on exposure. Drilling and other
exploration has been prosecuted in this county, but few of the
results have been obtained thus far, by the Survey.

In the vicinity of Knobnoster coal is mined both east and west
of the town. About two miles east, on the old Knaus place, are o ,; ;car gnon-
several drifts and a shaft. In these the coal is about 30 in.  moster
thick. :

Above the coal is about four feet of shale, of which the lower
portion is black and fissile. Above the shale is limestone.

The Boyd shajt, about two miles south and west of the town,
is, however, the most important in this neighborhood. It is
connected with the railway by a switch and tramway, and coal
is shipped from here in car loadlots. The shaft is about seventy rne Boyd shatt.
feet deep and the coal is hoisted by a steam plant. The pillar
and room method of mining is followed here, the roof and coal
not being such as to permit the adoption of the long wall method.

The coal is somewhat pyritiferous. Towards the east it is

Prospecting here.



Section at Boyd
shaft.

Coal at Mont-
serrat.

Section Shaft
No. 1.
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reported to grow more shaly. The following section was
measured here:

Feet. Inches.

12 Shale, black.
1to2

Shale, soft.
45

Coal.

Rock, no clay.

F1G. 8751’.82&%?3115 ggfg?al bed

At Montserrat, five or more shafts have been sunk during
past years which were connected with the railway and from which
a large amount of coal was taken. Shaft No. 1 was one of the
deepest of these, it being located near the railway, near Mont-
serrat depot. In sinking this shaft the following coal beds were
encountered, according to the statement of the superintendent,
Mr. J. A. Gallaher.

SEcTION 12.
1. Atadepth of 20/ .ccveee e iananenes oo veeenans 12 inches of coal.
2. ‘ 65 eieiinnienneaa Ceeeseseseeenaeane 15 € “
3. b T8 i eesnae ceensvusensrsosssscannsas 8 ¢ ¢
4 ¢ 2 12 ¢ ¢
5 ¢ 109 teveeearaoasnrancnsane onnn saean 4 L ¢
6 6« 125 e iiiee it inensa e anisaas 48 t0 60 ¢ &

A drill hole was put down 85 ft. below this last bed, but no
deeper coal was encountered.

The lowest of these beds is the one generally operated here,
and it is locally known as No. 9. The topmost is known as No.
4, and is exposed in the railway cut east of the depot. The
other beds have intermediate numbers. The lowest bed is over-
lain by black shale similar to that at Boyd’s shaft. The pillar
and room method of mining was pursued here as it is at Boyd’s.

Character of coal. Clay occurs under the coal. The coal is reported to contain a

large amount of pyrite, which impaired its value, causing it to
slack readily and to ignite spontaneously. The lower 3 ft. of
the bed included the best coal and, in places in the mine, the
upper portion was thrown out. These are among the considera-
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tions which caused the abandonment of these mines, but, besides

these of the quality and extent of the bed, conditions of the coal C&uses of aban-
trade are reported to have contributed towards bringing about ™"

this result.

About a mile west of Montserrat is the May shaft, now
abandoned. This operated the same bed as that worked at
Montserrat. The shaft was about 60 ft. deep.

About five miles south of Montserral, are several small country
mines from which coal is dug and hauled to Warrensburg and
other points. The bed varies from 20 to 380 in. in thickness goam south of
and is considered a superior coal. These mines are worked ‘"¢
quite constantly and, though the haul to Warrensburg is a long
one, this is offset by the ready sale which the coal commands.

About four miles north of Montserrat, near the wagon bridge
over Clear Fork creek, are several pits and outerops of coal.

At one of the latter the following section was measured:

Feet. Inches.
12 Shale, black, fissile.
2 " Shaly clay, black.
34 Coal. Section on!Clear

Fork creek.

TG et Fork croek. o %

This coal is presumably the same as that worked at
Montserrat and called No. 9.

In the immediate vicinity of Warrensburg are several coal
mines operated in a small way for local sale. The bed at these
mines is about 20 inches in thickness. They are mostly small coal about Wer-
drifts, only intermittently worked. At Miley’s drift, which is rensburs:
located in a hollow, about a mile northeast of town, the
following section was obtained:

Feet. Inches.
7 Shale, drab, clayey.
20 Coal.
Section_af] Miley’s
1to?2 Clay. drift.
Limestone.

F1G. 89. Section of coal bed at
‘Warrensburg.



Coal pits near
Warrensburg.

Coal near Holden.

Not a coal
producer.

Section at Pleas-
ant Hill,

Drill hole at
Harrisounville,
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Other pits in this neighborhood are Henry’s, Evan’s and
Wood’s and in these the coal is of about the same thickness.
Some ten miles northeast of Warrensburg, north of Blackwater
creek, are Gilger’s and others coal pits, in which a bed of coal
20 to 80 inches thick is worked.

In the neighborlood of Holden, in the western part of the
county, are also a number of small coal pits in which the coal is
genera ly about a foot thick. An occurrence is described by
Broadhead, on page 191 of the report of 1872, where the coal is -
as much as 16 inches thick and, at other points, miners report
the bed to be fully 18 inches.

Away from the line of the railway, both in the southern and .
in the northern portions of the county, are other outcrops of
coal which have been inspected. They are, however, not of
sufficient prominence to merit description here, but this is best
reserved for the detailed report on this area. In the south-
eastern corner of the county the coals later to be described as
mined in the vicinities of Windsor and Calhoun, in Henry
county, undoubtedly extend into Johnson county.

46. CASS COUNTY.

Cass county is not a coal producing county, though 1t is
entirely underlain by Coal Measure strata. In the northeastern
corner of the county these are nearly 700 ft. thick. A drill
hole put down at Pleasant Hill to a depth of over 600 ft.
passed at least 50 ft. into Lower Carboniferous Limestone. In
this hole the following coal beds were encountered:

SeEcTION 13.
1. Atadepthof 193 ft.....oaannee 18 inches of dark shale with coal.
2. ¢ 211 ¢f it naanes 12 ¢ shale and coal.
3. ¢ 328 ¢ et 12 o« coal.
4 “ 360 ¢f eaniieaennn 18« good coal.

At Harrisonville a drill hole was put down to a depth of 505
ft. in search of gas, and here only one seam of coal mixed with
slate was struck at a depth of 292 ft., the whole aggregating
nabout 18 inches in thickness. It is not probable, however, that
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careful attention was given to the character of the strata passed
through in this drilling, inasmuch as this was aside from the
main object.

Occurrences of coal at the surface in the county are rare and
are hardly worthy of notice. In the neighborhood of Pleasant
Hill a seam two or three inches thick occurs and has been Surface coal.
encountered in shallow wells. About Strasburg, near the forks
of Big creek, Broadhead, in the report of 1872, reports a coal
bed about one foot thick, in the bed of the creek. South of this
near Gun City, another occurrence of coal of about the same
thickness is mentioned.

The proximity of workable coals in Henry and Bates counties,
lends color to the hope that some thicker bed may yet be
discovered in the southern and southeastern portions of this
county. Nothing more definite concerning such prospects can, Possibllities in
however, now be said by the Survey. After the detailed work soutbeast
in the southeast is’extended into this area more authoritative
predictions can be made. ‘

47. HENRY COUNTY.

. PRODUCTION IN 1891.... .. 144,139 TONS.

Henry county may be classed as one of the large coal pro-
ducing counties of the State. It contains over twenty coal
mines, many of which are constantly in operation. The larger
portion of the county is underlain by Coal Measure strata; but,
along the eastern border and in the southeastern corner, the Latge Coal ea.
Lower Carboniferous rocks reach the surface. Still farther
east, the Lower Silurian rocks are exposed in the bluffs of Grand
river and the Osage. The coal beds of the county are thus
characteristically marginal beds and, it is probably due to this
fact that they are, at least in some instances, of limited distri-
bution and have been formed, apparently, in estuary-like basins.
Several coal beds are recognized in continuous sections but FStaY deposits.
mining operations are chiefly restricted to two coal beds,
according to the common interpretation of the stratigraphy of
this county. These are what was called the ¢« Hydraulic Lime-
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stone *’ ! bed and the ¢ Jordan’’ bed. The indications are

“ Bydranlic Lime- that the implied correlation of exposures is in the main correct,
dan beds. but, whether it is so in all cases, and just what the position of
the one bed is with relation to the other cannot be stated by the

Survey at present, nor will an attempt be made here to define

the areas of the two beds. Detailed mapping is now in

Dggggg;’,,g. progress in this county, and, on the sheets resulting from this
work, and in the accompanying reports such detail will be
included.

In the report of the Geological Survey of the year 1872, Part
II, pp. 15 to 30, Prof. Broadhead describes a number of occur-
rences of coal in Henry county. Both north and south of

Broadhlesa;g'report, Windsor, in the extreme northeastern corner, outcrops of coal 2 -
and 3 ft. thick are referred to within two or three ‘miles of the
town. About two and a half miles east of Calhoun, at Henry
Neff’s, coal ranging from 2 to 3 ft. in thickness is reported.

The occurrence of coal at Munn’s mine, about four miles
southeast of Calhoun is described; the coal is there about 28
inches thick, and is considered to belong to the Jordan bed.:
Jordan’s mine is on Grand river, about four miles south of
Clinton. As this is the type locality, the following section of
the bed as given by Broadhead, is presented for purposes of

reference:
Feet. Inches.
15 Shale, blue and drab, flaggy.
4 oal.
1 Shale parting.
27 Coal.
Section at Jordan
mine, 1

Clay, blue, laminated.

[

Fire clay, blue.

Clay, arenaceous.

F1G. 90. Section of coal bed at
Jordan’s mine.

1 In place of this name, it being somewhat cumbersome and, further, as it
implies characteristics of occurrence which may not be constant, we propose
here as a substitute the geographic name of ¢ Tebo,’” from the developments
of this bed on Tebo creek. '
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In the vicinity of Calhoun, in the northeastern portion of the
county, several mines are now operated.
George’s pit, or stripping is about a mile north of the town
and furnishes coal for local uses. From the limited examination
which was made we feel unable to decide just where this coal George's pit.
belongs in the section of the Coal Measure strata here, but we
are inclined to think that it is not the ¢« Hydraulic Limestone’’
or ¢ Tebo’’ coal, later to be described. The following section
was measured at George’s pit:

Feet. Inches.
6 to 12 Coal.
4 Shale and clay.
2 Shale, black, fissile.
Section.
36 Coal.

F1c. 91. Section of coal bed
at George’s pit.

Park’s drift is situated in a ravine, about two miles west of
Calhoun. Here the following section was measured:

Feet. Inches.
12 to 18 Limestone, drab, hard, compact.
2t03 Shale, dark, tissile.
3 to12 Shale, calcareous, black, hard.
Section at Park
drift.
30 Coal.
3tol Clay, pyritiferous.
5t06 Coal. .
6+ Clay, dark, hard, shaly.

Clay, (““mining.”)

F1G. 92. Section of coalbed at
Park’s drift.
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The coal is clean, with a sharp cuboidal fracture. It is
reported to be highly esteemed in local use. No excessive amount
of pyrite was noticed. .
The Gedney shaft is about two miles southwest of Calhoun,
on the Missouri, Kansas & Texas Ry. The shaft is about 55
ft. deep. An 18 inch bed of coal was passed through at a
The Gedneyshatt depth of about 30 ft. At the bottom is the Tebo coal bed, of
which the following section was measured :

Feet. Inches.
Tto2 Limestone, (Cap rock.)
15 to 24 Shale, black, fissile, sometimes cal-
careous and hard in part.
Bection,
22 to 26 Coal. -
jto 1} Shale.
4tob Coal, shaly.
Ltu6 Clay, shaly, dark.
Fire clay. -

F1@. 93. :(S}Z(iltxixoel;r oSfbg(f)?.l bed at

This coal bed, as exposed here, and also at the Tebo company’s
shaft, at the Co-operative Coal company’s shaft and elsewhere
contains numerous thin, lenticular layers of shale which have to
be picked out before the coal can be considered of good mer-
chantable quality.

The mine is provided with a steam plant and shipments of coal
are made regularly to Sedalia and Kansas City. The long wall
method of mining is followed.

The Tebo Coal and Mining Company’s shaftis situated about
a mile southwest of the Gedney shaft, on the line of the railway,
It is about 40 feet deep. The section of the shaft is similar to
that at the Gedney shaft. The shaft is equipped with a steam
plant and is a regular producer. _

The Pigg drift is about a mile and a half west of the Tebo
company’s shaft, and is about half a mile north of the railway,
to which the coal is hauled on a tramway for shipment.

It is located on the bank of Little Tebo creek, about ten feet
above the creek bed. The Tebo coal is operated here. The

Character of coal.

The Tebo mine.

Pigg drift.
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roof is excellent and the long wall method of mining is followed.

Occasional ¢ slips’’ and squeezes occur in the coal bed, both

here and at other points where it is mined, which depreciate its . . .
value; there are fewer shale layers in the coal here, however, androof.
than at other points in the neighborhood, which is a circum-

stance in its favor. The following section was measured here:

Feet. Inches.

12t0 18 Limestone, (Cap rock.)

18 Shale, arenaceous and pyritiferous.

20 Shale, black, fissile, often partly

calcareous and hard.
Section at Pigg
drift. &

30. Coal, with 1 to 2 inch pyrites band

near middle.

Clay, dark, hard.
Fire clay, white, (“ mining.”)

Fr1G. 94. Section of coal bed at
Pigg drift.
Near Lewis station a shaft of the Cooperative Coal company,
“has been sunk to a depth of 67 ft., to the Tebo coal. The shaft
is about a quarter of a mile south of the railway and is connected
with it by a switch. Three coal beds are reported to have been
struck in sinking. The first was at a depth of about 20 ft. and
was 16 in. thick ; the second was at a depth of about 60 ft. and was S o
181n.thick; the third was theTebo coal at the bottom of the shaft,
and is here 30 in. thick. A detailed section of this shaft is given
on p. 62 of Bulletin No. 5 of this Survey, but we are inclined
to doubt its accuracy, in all particulars, as originally furnished.
South of Lewis station, running in a northwesterly and
southeasterly direction, is what appears to be a mnarrow coal
basin, in which what is distinctively known as the ¢ Lewis >’ or
<« Mammoth *’> coal bed is mined. The width of this coal basin, “Mammoth” coal

or trough, does not exceed a few hundred feet, while, in the
direction of its length, it has been operated for a distance of
several miles. In the center of the trough the coal bed attains
a thickness of 41 ft., while towards the sides it tapers to a
feather edge and dips towards the center, in evidence that the
present limits are the original limits and are not the result of



Sandstone floor.

Section at Evans
- stripping.
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erosion. This coal basin is underlain by a micaceous, ferruginous
sandstone which crops out beyond the limits of the coal basin.
A number of shafts and strippings have been opened in this coal;
but, owing to the narrow limits of the basin, operations are not
coutinued long at any one place.
At the Evans stripping the following section was measured:
Feet. Inches.

3to4 Shale, black, fissile.

48 Coal.

F1G. 95. Section of coal bed at
Evans stripping.

The coal is considered to be high in pyrite, but this is in such
a condition as to be readily separated from the coal.

North and west of Clinton are several openings in the Tebo
coal bed. Broadhead refers to such about four miles north and
west of town,on Britts’s and Munson’s land, in which the coal
varies from 25 to 30 inches in thickness. Grant’s and Sallee’s
pits-are also in this immediate neighborhood, and the coal is here
reported to reach 33 inches.

At Hartwell, about twelve miles northwest of Clinton, on the
Kansas City, Ft. Scott and Memphis Ry., is the Blevens shaft,
operating the Tebo coal. The shaft is about 35 ft. deep. The
following section of the coal was measured here:

Feet. Inches.
14 Limestone, (Cap rock.)
3 Shale, black, fissile, with hard cal-
careous layers at times.
32 to 34 Coal.
2 Shale, clay, black.

Fire clay.

F1G. 96. Section of coal bed
at Hartwell.



SYSTEMATIC DESCRIPTION OF COAL BEDS. 139

Another bed a few inches thick was struck in sinking the
shaft, about 10 or twelve feet above the lower one.

Near Garland, about 6 miles N. E. of Hartwell, on the
Kansas City, Osceola and Southern Ry., is the Foster Coal, . ...
stripping, which is also in the Tebo coal. Itis reported to be Garland.
nearly three feet thick here. (

West of this, north of Grand river, between the lines of the
two railways, are a few small coal pits, operating an overlying
bed, in a small way, for country uses. A description of these
will be deferred until the detailed report on this area is published.

South of Clinton, between it and Grand river are a numberof
small coal mines which are worked to supply the town with fuel.
Immediately south of the river is a large mine whichis connected
with the railway, and still farther south, in the vicinity of Deep-
water, are several shafts and strippings from which large O9}south of
quantities of coal are shipped. In fact, Deepwater is by far the
largest coal mining center in the county. All of these mines
operate the same bed of coal, which is known as the Jordan bed.

The Kinney slope is about two miles southeast of Clinton.

It is a small mine, from which the coal is hauled to town
for domestic uses. The Jordan coal is operated here. The
following section was measured:

Feet. Inches

6 % Coal.

Shale, argillaceous, lower portion
dark and fine grained.
oal.
Shale parting.
Section at Kinne,
Coal, slope. o

Sllaale, black.
(

ay.
Shale, argillaceous.

¥16. 97. Section of coal bed at
Kinney slope.

The shale overlying the coal here contains numerous plant -
remains and a large number 'of fine specimens have been obtained ~abundant.
here, by Dr. J.rH. Britts of Clinton, who has distributed them

"to many prominent paleontologists in the country.

The Pitcher shajt is about a mile and a half southwest of the

Kinney slope and is about three miles from Clinton. The same
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bed is operated here. The shaft is about 32 ft. deep, but, in the
hollows closely adjoining, the coal crops out at the surface and
is obtained by stripping. The section here is as follows:

Feet. Inches.
25 _ Shales, hard, bluish, sandy.
6 Sandstone, soft.
8 Shale.
2 Coal.
13 Shale, black.
24 Coal.
6 Shale.

Fie. 98.E§iiggig?£lfaggal bed at

The coal is of excellent appearance, and is in part very black,
lustrous and highly bituminous, with a semi-conchoidal fracture.

Several other openings, by shafts and strippings, have been
made in the coal in this immediate neighborhood and the
thickness and character of the coal is essentially the same in all.
Plant remains are also abundant and large collections have been
made from the strip pits here.

Wood and North shaft No. 3 is located near North station,
less than a mile south of Grand river. It is connected with the
Kansas City, Ft. Scott and Memphis Ry. by a switch about half
a mile long. The new shaft is 59 ft. deep to the bottom of the
coal. According to the record preserved by the superintendent,
a three inch bed of coal was struck at a depth of twenty feet.
At the bottom is the Jordan coal, 26 to 28 inches thick. The
interval between this and the overlying bed consists entirely of
shale, chiefly arenaceous; of this the lower two feet, immediately
above the coal, is argillaceous with thin laminge of coal. A
foot of soft clay directly underlies the coal. In the adjoining
old shaft both the pillar and room and the long wall methods of
mining have been used, but, with the latter method, the influx
of water through the fractured roof caused its abandonment.

The Noble shajft is about two miles west of North station.
The shaft is 65 feet. It is operated by a horse and gin. The

Jordan bed -occurs here also, and is over three feet thick.

Shales overlie the coal as they do in the Wood and North shaft,
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and the section is in all respects similar, with the exception that
the thin overlying coal is not more.than 80 ft. above the lower
one. The coal contains pyrite in thin, lenticular layers. It is
hauled to Clinton in wagons for steam and domestic uses.

Blair Diamond No. 2 shaft is'one of the important mines in :
the vicinity of Deepwater. It is located about a mile southwest Coal at Deep-
of town. The shaft is about 70 feet deep. The following fer
section was measured here:

Feet. Inches.
17+ Shale, blue, hard.
0to 7+ Clay, with shale in lenticular layers.
8 Coal.
2t03 Shale parting.
. Section at Blair
26 Coal. shaft.
1to2 Shale.
Clay.

F1G. 99. Sectio]glgfrch}lllagad at Deepwater,

The coual is considered to belong to the Jordan bed and the
same bed is worked at all the openings in this vicinity. TheJordan vea.
roof in the mine is poor and the pillar and room method of
mining is followed. Water seems to give much trouble, also, the
entries being very wet. The inferior character of the roof, over
much of the territory here, is a serious embarrassment to mining character of coal
operations ; in fact it makes the coal under some areas practi- and roof.
cally unavailable, inasmuch as the cost of keeping up the roof
is too great for the coal to be mined with profit.

The Keith and Perry shaft No. I is another important mine
in this neighborhood. Itis about a mile north of the Blair
‘shaft and, like it, is connected by a switch with the main railway
line. It is 60 ft. deep. The following section was measured
here:
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Feet. Inches.
20 Shale, arenaceous, hard (roof) fissile
1 Shale, dark drab.
6to8 Sandstone (occasionally.)
. 2 to 20 Coal
tion at Keith . al.
Ee:nd Perry shaft 2to 4 Shale, pyritiferous, with coal.
No. 1.
24 Coal.
6to 8 Shale, with coal.
12+ Clay shale.

F16.100. _Section of coal bed at Deepwater,
Keith & Perry shaft No. 1.

The roof at this point is excellent and the long wall method of

mining is followed. Water gives little or no trouble. The coal

Ch“’;‘,ﬁefoﬁf coal does not appear to be of superior quality, however. About
40 ft. above this coal bed another thin seam was encountered
while sinking the shaft.

Besides these shafts there are, about Deepwater, a number of
strippings from which a large amount of coal is taken. As
much as 20 ft. of overlying clay and shale is removed from over
the coal in such operations. '

The inferior roof, already alluded to, accounts in part for this;
for, as the coal cannot be obtained in places by underground

Stripping . work, stripping is carried to the greatest practicable depth. The
Boydson, Stephens and Dunlap strippings are all within a mile or
two of Deepwater. The thickness of the coal is generally about
3 ft., but it sometimes reaches 4 ft., and elsewhere contracts to
1 ft. A peculiar feature of this surface coal is the manner in
which it undulates, frequently dipping as much as 10° and causing

Coal undulating. the coal, at closely adjacent points, to be at noticeably different
elevations. In such cases it is generally thickerin the depressions
and is sometimes contracted to 1 ft., onthe summits of the rolls.

This would indicate that the coal was originally deposited upon
an undulating floor.

This coal is worked eastwards to Brownington, on the Kansas
City, Osceola and Southern railway.

Ooal sontheast of  Southeast of Deepwaler, south of Otter creek, stripping is
carried on extensively, and the coal is hauled thence in wagons.
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The bed here is of about the same thickness as at Deepwater, and
the conditions of mining are similar. '
Over the southwestern corner of the county, south of Grand
river and west of the Kansas City, Ft. Scott & Memphis railway, . soutn-
coal mining has been prosecuted in a desultory way for local sale. west.
No mines were in operation here at the time of inspection. The
bed worked is thought to be the Tebo, the same as that
described at Lewis and Hartwell.!

48. BATES COUNTY.

PRODUCTION IN 1891........ 726,273 TONS.

Bates county is the largest coal producer in the State. It is
entirely underlain by Coal Measures. According to the mine in-
spector’s report, there are over 30 mines in operation, producing
all the way from 500 to 50,000 tons per annum. The principal
- developments are in the vicinity of Rich Hill, Sprague, Hume Geperal distribu-
and Foster, in the southwestern portion of the county, and also
about Amoret, north of the Marais des Cygnes river, near the
Kaunsas line. Coal occurs, however, in other portions of the
county and has been worked at a large number ot points to
supply local demands. In the Report of the State Geological
Survey for the years 1873-74, pages 162 to 175, Prof. Broadhead Geologieal Report.
gives ageneral description of the occurrences of coal in the county, OHISTET:
together with a small map, showing the location of the individual
outerops and coal pits.?
In the southeastern portion of the county, as described in the
Report of 1873-74, coal crops out at several points. North of
Papinville, about three miles, is coal 18 in. to 20 in. thick. A %% ouinmest.
few miles south of Hudson, on Panther creek, are outcrops and

1 The mapping of the coal beds over this area is now in progress by the
Survey and when finished, we shall be able to publish more detailed results
concerning the character and distribution of the coals in this vicinity.

2 Little in the way of general description will be attempted here, in addition
to what is contained in that report, concerning the occurrences of coal away
from the localities where developments have been actively prosecuted during
the past few years. The limited time available for the preliminary inspection,
upon which the present report is based, allows a statement of only the general
facts. The detail can only be expressed as a result of such detailed work as is
now being prosecuted in Henry county adjoining Bates couuty to the east.
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openings on coal two to three feet thick. Just east of Lone Oak
is coal about a foot thick. These occurrences are thought by
Broadhead to represent two or three different beds, one over the
other. ’
Farther north, on South Deepwater creek, a few miles south
of Johnstown, coal over a foot thick is found. North of Johns-
town, on North Deepwater creek, coal also occurs of about the
Coal meas same thickness. Recent drilling about 7 miles west of Johnstown

Johnstown. - demonstrated the presence of two beds of coal. One of these
was 41 ft. thick, at a depth of 42 ft.; the other was 21 ft. thick,
at a depth of 82 ft. There is probability, however, that at least
a portion of what was considered coal was black shale, as the
drilling was with a churn drill and all of the material was finely
pulverized. The report merits further investigation. Still
farther north, near Mayesbury, on Cove creek, coal about 14
inches thick crops out, and is also exposed along the creeks west
of this, as far as the railway.

In the vicinity of Butler, there have been a few coal pits
working thin beds. One about four miles northwest of the
Coal near Butler. town operated a bed 30 inches thick. Some ten years ago a

churn drill hole was put down about half a mile south of the
town and in it, according to the record, seven coal beds were
struck as follows:

Near Mayesbury.

SecTION 14.

1. Atadepthof 109 ft..vveevinnniieniiinnnnnnens 8 inches of coal.
2 ke 128 4 ittt iieteensi e 6 e o,
3. e 185 4uiniiiieeniinnnennansannas 24 (U “
Record of Butler 4. ¢ 218 iiiiieiineiiaieaane aesana 8 L &
Drill hole. 5 ¢ 226 ¢ it iiiitire e iaiarananes 2 Ll ¢
6 e 240 CCeveeen i i et iae e 1 ¢ ¢
7 e 206 ittt ittt saennan 4 € &

This record necessarily removes the feeling of confidence that
N thick coal will be found in this immediate vicinity; but,
S oo considering the character of drill used, and also the. variable
nature of the coal beds of the region, it should by no means be

taken as conclusively settling the question.
About Adrian, in the northern part of the county, coal beds
Coal near Adrtan. Jess than a foot thick crop out' at several points. About a mile
and a half northeast of the town, Broadhead gives a section of



SYSTEMATIC DESCRIPTION OF COAL BEDS. 145

a shaft about 80 ft. deep in which 4 ft. of coal was struck.
There is some doubt, however, concerning the thickness of this
coal.
About six miles a little north of west of Adrian, a drill hole
was put down about nine years ago to the depth of over 350 Coal northwest of
ft., in which the following beds were struck, according to the

certified record.

SecTioN 15.

1. At a depth of 98 ft. vvuvvnrenivirececnenannn .. 8 inches of coal.

2. ¢ 112 ¢ ..., e emes seaseanes 2 o« ¢

3. « 155 ¢ viviienncannnens o saneeese 100 €€ [

4. G288 66 L iieiiieaiaa e 2 « e Bew‘ﬁoédﬂﬂ
5. ¢ 256 ¢ tiiiiiiiiieanaiianaaane vee. 8 “

6. ¢ F:52) L P veeeee 27 K ¢

7 « 846 4 ieiieeienenrianactsnaienen 5« €

About Rich Hill, within a radius of five miles of the town,
are more important mines than are in operation in the whole
remaining area of the county. These mines are all strip pits or coal about Rich
shafts and all operate, presumably, the same bed of coal. A i
description of a few will convey a good general idea of the
character of the coal bed in all.
The Martin stripping is on the southern edge of town and the
coal.is only from 5 to 10 feet beneath the surface. Here the
following section was measured:

Feet. Inches.
5to 10 Soil and clay.
15 to 18 Coal.
4+ Clay, shaly,
1to13 Shale, bituminous, often
hard and calcareous.
24 Coal. Section at Rick
Hille
i Pyrites. :
20 Coal.
jtol Pyrites.
15 Coal.

Shale, black, hard.

F1G. 101. Section of coal bed
at Rich Hill.

10



146 PRELIMINARY REPORT ON COAL.

At Reith and Perry shaft No. 7, a few miles south of Rich:
Hill, at the county line, the following coal beds were
encountered:

SecTION 16.
Record of Keith 1. Atadepthof 26ft ...oceevvanannnnt, ereeeannn .v-. 41in of coal.
and Perry shaft 9 13 69 ¢ iriinnnns A * B e
No' 7’ - .o .
3. “ 86 ¢ ..... e e e g o«
4. “ 108 56 tunn vat teen e eie e 51 ¢«

Near the middle of the bottom coal a thin band of pyrites is.
frequently found, but it is not persistent. At these mines, as
with those about Deepwater in Henry county, the coal bed.

Coal very undulates very decidedly and this, together with the circumstances

undulating: of topographic location permits the coal to be mined in deep
shafts or to be dug in strip pits, at closely adjoining localities.
The Keith and Perry shaft No. &, is about five miles north-
west of Rich Hill. It is 50 ft. deep. The following section was
measured here:

Feet. Inches.

4 Shale, black, homogeneous.

Coal, with }’’ pyrites, one foot' from
bottom.

Section at K. & P, 54

shaft No. 5.

Clay.

F1@. 102. Section of coal bed at Rich Hill,
Keith & Perry shaft No. 5.

This is undoubtedly the Rich Hill coal bed. A number of

“¢slips”” were observed in the coal here, some being merely

fractures, some being accompanied by faulting and some with
Onaracter of coal changes of roof. The bed undulates a good deal making
underground slopes necessary at times. The coal is generally

thicker in the depressions of such undulations. Shaft No. 6,

closely adjoining this, is now abandoned. The shaft here was.

246 ft. deep, and the record of the diamond drill hole put



down at this point shows the following coal beds to be present :*

1
2
3.
4.
5
6
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. At a depth of 81 ft.......

113

SECTION 17.

Y R
162 € tininiinennieeae s eereea. 12 6
190 6 ciniiiiie s e 10 «
199 €6 teieineiiiienariisscerncscceacas 18 ¢
214 ¢ i cese.ssresanae. ... 38 €

147

be semscssnsesassessssucnns 3 in. of coal.

113
({3
€«
13

{3

In the vicinity of New Home, some five miles west of the last,
a number of diamond drill holes have been put down. From
one of these the following results are taken:

1.
2
3.
4.
5
6

SECTION 18.

At adepth of B4 ft cveevensiiieiiiiiiiiiiinnnee.
s F:3 e ieeaiecaaneaes . 5«
U < R £ B
« 185 € tueiniennnnn eus [ S
“« 207 ¢4 tuiinennan veanann b ierecaiaeas 11 ¢
“ 255 ¢ ieiiinaann Pesersesiayriennenas 30 ¢¢

4 in. of coal.

13

Other drill holes put down in this immediate vicinity showed the
lowest, or Rich Hill coal bed to range in thickness from 20 to 50
inches. Inoneinstance,arecord shows only 4 inches of coal at the
proper depth; thisis, however, an exceptional and extreme case.

At Sprague, south of New Home, on the Mo. Kans. & Texas
railway, mining has been prosecuted by stripping a coal bed
which occurs here near the surface. . The bed is, apparently, not
the Rich Hill bed, but an overlying one, separated from it by an Coal at Sprague.

interval of about 250 ft.

It is probably the same as that termed

the Mulberry bed by Broadhead, in the Report of 1873-74.
Beneath this, other coal beds were encountered in a diamond
drill hole as follows:

1.
2
3.
4.
5
6
7
8

SeEcTION 19.

At a depth of 15ft ... .covvnnten creesmetacerenes 28 in. of coal.
f . [(IRLE
“ 187 % ceiieenninnn tereneaans L1160 s
“ L3 NPT PRPIS & ST
“ 4T ¢ tiiiiiins e ettt ieeeeeeiaas 11 ¢«
“ 287 % eiinicrecananss tevesresnarsans 12 ¢ e
“ Y4 S USROS I ST
“ 294 ¢ L i ee e aas g«

I The record of this drill hole as wel! as of many others in Bates and Vernon
counties, were generously placed at our disposal by the Keith and Perry Coal
company, through Mr. G. R. Sweeney, superintendent, and Mr. George H.
Copeland, driller.

Record of Keith
and Perry shaft
No. 6.

Record near New
Home.

Record near
Sprague.



Record south of
Sprague.
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Another drill hole closely adjoining, gave a thickness of 20 in.
7 and this is thought to be probably the equiv-

for the bed, No.
Other drill holes.alent of the Rich Hill bed.

Thls inferred correlation must,

however, be accepted with caution, as well as other similar
conclusions, until substantiated by detailed work.

About two miles southwest of Sprague, in section 18, a drill
hole was put down which yielded results abundantly confirming

those obtained at Sprague.

The work here was apparently

begun below the horizon of the Mulberry coal worked at Sprague,
the first given in the last record. The results are as follows:

1
2
8.
4.
5
6
7

113

. At a depth of 58

96
107
188
212
221
231

SecTION 20.

Tl veve e eecesseenses.ns sesesees Bin. of coal.
LR g
€ e esraesacsaccossresannat sonse 4 ¢ e
e itrenaseascrenonn e aaann g ¢«
€ i iee et teeerre e 12 ¢« «¢
Cl i teseseasesssacnancasossesans 10 ¢ e
113 99 6t I3

The last bed, No. 7, is probably the equivalent of No. 7 of
Section 19, or the Rich Hill bed.
At Hume, about 8 miles west of Sprague, the Mulbeny coal

is similarly worked by stripping.

As exposed some two miles

Coal near Hume. South of the town it is described by Broadhead as varying from

section at Foster.

20 to 34 inches in thickness.

A few miles north of the town,
on the headwaters of Walnut creek, it reaches 3 ft. in thickness.

At Foster, coal is stripped on a large scale, at several points.

follows:

The bed is in all probability the Mulberry coal.
measured at the Walnut Land and Coal Co.’

Inches. -

Soil and clay.

Shale, drab.

Coal.

Clay (?)

F16. 103. Section of coal bed
at Foster.

A section

s stripping is as
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Limestone crops out quite close to the coal stripping here,
and is well exposed in an abandoned railway cut. It probably
closely underlies the coal and undulates with it, which would
account for its being, in places, at a higher elevation than the Limestone uader
coal at adjacent points. The limestone is, apparently, about 6
ft. thick or more, has a very irregular fracture and contains a
good deal of chert and remains of the coral Chaeetetes. It is
immediately underlain by about two ft. of hard, dark compact
limestone, and under this is black fissile shale.
West of Foster, and south of the Marais des Cygues river, are
several other occurrences of this same coal bed, along Walnutcoalalon"wlﬂnﬂt
ereek and its tributaries. The thickness remaihs almost
constantly about 3 ft.
At Amoret, west of the Marais des Cygnes river, mining on a
large scale has recently been started. A coal bed, about 3 £t. 40, near Amoret.
tthlx, has been worked in this neighborhood for many years, and,
from its oceurrence on Mulberry creek here, it has been named
the Mulberry coal.
Shaft No. 1, of the Missouri Coal{and Construction Co. is
situated about a mile and a half south of the town. Work had
just been started here at the date of inspection. The shaft is
35 feet deep and, in it, the following section was measured :

Feet. Inches.
10 Shale, dark blue, hard, (good roof.)
24+ Coal.
18 to 30 Clay. Section at Amoret,
Rock.

F1G. 104. a?ezg%g&f coal bed

The coal, near the foot of the shaft, is much faulted and is
traversed by fractures which injure the roof.Z&In consequence if Coal faulted.
is reduced in thickness, in places, to 8 and 10 inches. At other
points, in the immediate vicinity, at old shafts, the coalisreported
to reach a thickness of 3 feet, and the roof is found to be uniform
and to require no propping. It is probable that the disturbed
condition seen in shaft No. 1, is only of local significance. -



Coal north of
Amoret. -

On_Miami Fork.

Variations in
-thicknessof coal
to be expected.

Geological Report

of 1873-74
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North of Amoret, for a distance of eight miles, along Mulberry
creek, and in the adjacent country, this coal bed has been opened
and worked for local uses at a large number of points. These
pits are described or referred to by Broadhead. The thickness
of the coal is generally in the neighborhood of 3 ft.

On the Miami Fork, northeast of Amoret, and east, between
that place and Butler, this coal is found at several points on the
creek. »

From the description that has been given, it will be apparent
that coal exists over a large portion of this county of workable
thickness. = It is also apparent, however, from the results of the
drilling given, as well as from the experience in mining here,
that the thickness of the beds is subject to great variation.
Thus, while in one portion of a forty acre tract the coal may be
of good thickness and in every way workable, in an adjoining
portion it may be entirely too thin for profitable mining. This
characteristic is a fact to be borune in mind in all prospective or
actual developments; the showing of a single opening or drill
hole should always be applied to the surrounding area with
caution and should be checked by additional investigation.
Thus, while on the one hand, the finding of a great thickness of
coal at one point is not a guarantee of an equal thickness over
the whole of any tract of land; on the other hand, the finding of
a much attenuated bed at one lecation should not be considered
a necessarily disparaging result for the whole surrounding
country.

49. VERNON COUNTY.

PRODUCTION IN 1891........ 64,303 TONS.

Vernon county is entirely underlain by Coal Measure rocks,
excepting in the extreme eastern portion, along the east fork
of Elm creek. It cannot, however, be ranked as a large coal
producing county. In the report of the Geological Survey for
1873-74 pages 119-154, is a chapter on Vernon county, con-
taining a description of the then known occurrences of coal,
similar to that on Bates county previously referred to. Notes
are there given descriptive of exposures and coal pits in nearly
every section of the county.
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At the time of inspection, the only locality in which noteworthy
-developments were in progress were at Carbon Center, near the
north line of the county; at Timbered Hill, a few miles farther
south; at Moundville, and in the southwestern portion of the
.county, near Milo and Sheldon.

At Carbon Center, the Rich Hill coal bed is operated in several
strip pits and a large amount of coal has been hauled away from
there for shipment. At G. S. Hoss’s stripping the following
section was measured:

Feet. Inches.
15 Coal.
2to4 Clay.
2to4 Shale, black, calcareous.
54 Coal.

F1G. 105. Section of coal bed at
Carbon Center.

West of this, in the direction of the railway, other similar pits
are opened in which the coal is of approximately the same
thickness.

In section 33, township 38 N., 31 W., about a mile south-
east of Carbon Center a drill hole was put down with the

following results :
SecTION 21.

1. Atadepthof 816 ..covvnenannnnn. .- 10 inches of coal.
2. “ 52 14 ¢ ¢
3. “ i1 S 40 « ¢ Rich Hill bed.

Other drill holes were put down closely adjoining this in which
the Rich Hill coal bed was encountered of varying thicknesses,
ranging from 5 ins. to over 40 ins. In the majority of cases,
however, it was about 3 ft. thick.

Coal openings-
visited.

Section at Carbon
Uenter.

Record southwest
of Carbon Center.
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In township 38 N., 32 W., about 5 miles west of Carbon

Center, two drill holes were put down which furnished valuable

and interesting results concerning the distribution and thickness,

Dxill holes west of of the coal beds. One, the eastmost, is located in the N. W. of
the N. W. quarter of section 26, the other, the westmost, is in

the N. W. of the N. E. of section 27 and they are, consequently,

about half a mile apart. The results are displayed in the

following plat:

Records.

No.1, 9in.coalat 21ft.% . o . . e 9in. coal at 92 ft.

; . g« o« g«

cE e s 10 . e« 126 «

N A < B TE e o« g
4 1e e o 1hg e

o

F1G. 106. Plat of drill holes west of
Carbon Center.

Both of these holes indicate a thinning of the Rich Hill bed
here, and the results of the two compared show a thickening of
the interval between Nos. 2 and 3, in evidence of an increase of
subsidence of the Coal Measures, towards the west as is referred
to on pp. 29 to 31. _

Along the Liille Osage river, and its tributaries, south and
west of the locality last described, are a number of outerops and

Coal glong Litlepits where coal has been worked for local sale. The exposed
beds are thin, however, ranging from 12 ins. to 15 inms. in
thickness.

Timbered Hill is opposite the mouth of the Little Osage
river, about four miles south of Carbon Center. Here several
shafts have been sunk and a large amount of coal has been
mined and hauled to Nevada. In one of these shafts the
following coals were encountered :

Coal at Timbered
Hill.

SecrIoN 22.
1. At a depth of 228t cvvne vinniiiininneninanaine, 12 inches of coal.
2. £ BBt iieeitienieeasaere e 18 ¢ b
3. o 60 ¢ ,... A 42 ¢ e
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The lowest coal bed is possibly the Rich Hill bed, and the
same as that mined at Carbon Center. If this be the case the
bed is considerably lower at'Timbered Hill than at Carbon Center Bed same as at |
which would call for a southward dip from the latter to the
former point. More detailed study is hnecessary, however,
before this can be reliably affirmed. The detailed section of
the bed here is as follows :

Feet. Inches.
10 to 14 Shale, black, fissile near bottom.
39 Coal, pyritiferous;band 1 to 13 in. Section at Tim-
thick near middle. bered Hill.

w

Shale, hard, black.
Clay.

F16. 107. Section of coal bed at
Timbered Hill.

The coal is hard and cannot be easily undermined with a pick,
but has to be blasted down.

South and east of Timbered Hill, at a number of localities, coal
has been worked in past years and is described by Broadhead
in the report above referred to. The reported thicknesses are, .-
from 18 to 20 inches. Mines have been operated here adjacent to  gast of Timber-
the Mo. Kans. & Texas railway, but none such were reported to be
in operation at the date of inspection and were, hence, not visited.

In the vicinity of Milo, south of Nevada is the Ferry coal pit.
Here some 10 ft. of cover is stripped from the coal, and it is dug
in an open cut. The bed is from 3 to 3} ft. thick. It lies
apparently, in an elongated basin, the longer axis running from
N. E. toS. W. The area stripped is from 200 to 300 ft. wide.
The bed undulates noticeably, being found at very variable .- -
depths within short distances. The overlying material is
generally a dark shale or clay, which makes a poor roof for
underground mining. Inplaces sandstone is found immediately
overlying the coal. South of this, half way to Sheldon, but west
of the railway, Broadhead describes the coalsat Maxwell’s 21 to
41 ft. thick, which probably belongs to the same bed.

About four miles southeast of Milo, on Little Clear creek and



Cargill pit.

Section near Milo.

Coal on Clear
Creek.

Cou]l near Mound-

Section at Hill
mine.
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adjacent streams, coal crops out well up inthe hills and has been
opened and worked at a number of points for local use. Of
these the Cargill pit was opened at the date of inspection, and
was visited. The following section was measured:

Feet. Inches.

Sandstone, thick bedded and flaggy.

Shale, with sandstone layers.

Coal.
Shale parting,
Coal.

Sandstone parting, not persistent.

Coal.
Shale, black, soft.

Clay, reddish, hard.

Fi1c. 108 nseg(;tiﬁ?lg'f coal bed

There are four pits here within a half mile of each other, all
operating this same bed. The roof is in some places of solid
sandstone. The coal countains pyrites and is not a good forge
coal. North and east of this point, near Montevallo and down
Clear creek, are other openings in coal beds ; these are, however,
generally not over 12 inches thick. They are referred to in the
Report of 1873-74.

At Moundville, in the southwestern part of the county, coal
is now mined and has been worked in the past for over twenty
years. Several coal beds occur here, but the area of some of
them appears to be quite limited. The limit of a thick coal
bed is aproximately defined in the Survey Report of 1873-74.

The Hill mine is situated on the summit of a low hill, in the
northern part of Moundville. The shaft is 25 ft. deep. Here
the following section was measured:

Feet, . Inches.

20 Shale, argillaceous, sandy in places,

fissile and black at bottom.

Coal.
Shale parting.
Coal.
Clay.

F1G. 109. Section of coal bed at
Moundville, (Hill mine.)
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This same coal is operated at several neighboring points
and also on the southwest edge of Moundville. Immediately coy near bound-
under the bottom clay shown in the figure, the following beds vitle:
are reported to occur and to have been dug through- by the
miners. They were not visible at the time of inspection.

SecCTION 23.

The Frank (?) pit is a stripping situated about two miles
southwest of Moundville. The following section is exposed

here:
Feet. Inches.

8

Shale, argillaceous, black
and hard, near bottom.

30 Coal. Section at Frank

mine.

Clay.

F1G. 110. Section of coal bed at
Moundville, (Frank mine.)

Under this the following additional strata are reported by the
owner of the land:

SECTION 24,
1. Clay and Shale.... cevvis coretreansiomretinaiennesneenons 10 ft
D61y T S R P P PR LT 12 ins
3. Interval (probably shile and clay)....oeeeiinriinnieieinnniis 30 ft.
4y QOQlevennerensaansocnaneesanne saenesensneansseensanaes oo 80 ins,

South of this mine, a distance of a mile or two, other beds of

coal are reported in the sides of the mounds which are higher
stratigraphically as well as topographically than the coal at

Frank’s. On the basis of the .information obtained here,

together with personal observation, Mr. G. E. Ladd, who g0 coni beds
collected the notes from this locality is led to conclude that b
there are in all, seven coal beds represented here, he correlating

No. 4 of section 24 at the Frank stripping, with the bed worked

2t the Hill mine. This conclusion should, however, be taken

as a working hypothesis rather than as an authenticated theory.



Coal on Drywood
creek.

At Clayton and
Deerfield.

Near Nevada.

Distribution of
coal.

Coal near Apple-
ton City. PP
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Southwest of Moundville, in the extreme southwestern corner
of the county, coal occurs on the West Fork of Upper Drywood
creek. Tt is quite thin, however, generally about a foot thick.

In the vicinities of Clayion and Deerfield, between the Mo.
Kans. & Texas railway and Marmiton creek, coal has been
struck and dug into at a number of points. North of Clayton it
is reported by Broadhead to be from 12 to 18 ins. in thickness,
and near Deerfield, as exposed at the Johnson and Farmer mine,
it is about 18 inches thick. Nothing was known to be in
operation here when inspection of the coals in the county was
made, and those localities, hence, were not visited.

" About Nevada,thin coal has been struck in the suburbs of the
town, but nothing of sufficient extent and thickness to be con-
tinuously or extensively mined, is known to exist. Heavy sand-
stone beds are developed in this neighborhood and they may
affect the distribution of the coal, as do similar beds in Lafayette
and Johnson counties.

ST. CLAIR COUNTY.

PRODUCTION IN 1891........ 3,866 TONS.

St. Clair county is underlain by Coal Measure strata in the
northwestern portion, and in the southwestern portion tongues
of these rocks extend into it from Cedar county. Isolated
patches also occur on the divides between the large streams.
Along the Osage and Sac rivers, Lower Carboniferous and Lower
Silurian rocks crop out; and, in the eastern and southeastern
portions of the county these are the prevalent rocks. The county
can, at present, hardly be classed as a coal producer, the mines
are small and scattered and the production small. The pros-
pects for the development of a coal industry in the northwestern
part of the county are good, however, when better means for
transportation are provided.

In the vicinity of Appleton City, in the northwestern corner of
the county, coal is worked in small country pits, to supply local
demands. The thickness of the bed is generally about 2 ft. and
it is immediately overlain by black, fissile shale.

A diamond drill hole was put down here about a year ago to a
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depth of over 600 ft. In this the following coal beds were

encountered:
SECTION 25.

1. Ata depth [of 20 fti.v.eeerenennnnnnnnn.. [ 12 inches of coal.

2. € 148 ¢ L iiie ittt it 16 ¢ e Appleton City
3. O U7 3 e T drill hole.
4. “ 227 ¢ iiiiien et ieae e, 10« “

- The first bed is probably the one worked about Appleton City
and, as previously stated, itis generally about 2 ft. thick. Hence,
the result given by the drill, in this instance, is below what is
ordinarily found.

At Krowles’ stripping, about a mile and a half southeast of )
Appleton City, the following section was measured:

Feet. Inches. -

1 Limestone, hard, dark,
i compact.

Clay, shaly, yellow

3 and drab.
Section at ,
Shale, black, fissile, Knowles’ strip-
20 brittle. . png.
18 to 20 Coal.
i Shale, hard.
4 Coal.

Shale, gray, hard.

F16. 111. Section of coal bed at
Appleton City.

The coal contains pyrite in nodules and lenticular layers, but
it is considered a good forge coal when these are picked out.

In the vicinity of Jolnson City, about ten miles southeast of

. . Coal near Johnson

Appleton, are a number of coal pits operated for country uses. City.

J. W. Carroll’s shaft is about a mile west of the post-office.
It is 40 ft. deep. The following section was measured here:

Feet. Inches.
15-20 Shale, drab, firm roof.
18 Coal.
1 Skale, Section at Car-
i3 Coal. ’ roll’s shaft.

Shale, hard.

Fi1G. 112. _Section of coal bed at
Johnson City.



Coals near
Johnson City.

Near Osceola.

Section at John-
son drift.

Character of coal.

Same as at
Johnson City.
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The coal here is pyritiferous and somewhat faulted. Other
pits operating what is presumably the same bed, in this neigh-
borhood, are Short’s, Allison’s, Reed’s and Hodson’s. The coal
is said to be thicker in some of these, reaching as much as 3 ft.
in places. This bed probably belongs to a lower horizon than
that worked near Appleton City. It is probably the same asNo.
2 in Section No. 25 on p. 157.

In the neighborhood of Osceola are several coal mines operated
on a small scale, some of which have been worked, off and on,
for over thirty years.

The Johnson drift (Watkins and Hoover), is such a one. It
is situated about four miles northwest of the town. The coal
crops out not far from the summit of a hill and is probably not
much above the Lower Carboniferous rocks which are exposed
in the river bluffs to the south. The folloewing section was
measured here :

Sandstone, friable mica-

Feet. Inches.
: ceous, thinly bedded.

6

Shale, dark, hard, fissile,

§ good roof.

Coal.
Shale parting.
Coal.

14

15

4t Shale, hard.

F16. 118. St(s‘tjzgigg B%fn cg;xilfggzd at Osceola,

The coal is pyritiferous, especially the upper bench, but it has
the reputation of being a superior forge coal. It is reported to
slack readily on exposure. The underlying shale is too hard for
cutting and the undermining is done in the coal. Several other
pits are operated in this immediate vicinity, and the thickness
and character of the coal is about the same in all. The section
and topographic position of this coal lead to the conclusion that
it belongs to the same bed as the coal last described, near John-
son City.

Dr. Bell’s coal shajft is about two miles east of Osceola, It 1is
about 15 ft. deep. The coal occurs in a small outlier of the
Coal Measures which occupies the summit of a hill, the lower
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portion of which forms the Osage river bluff, and consists of
Lower Carboniferous limestones. The following section was
measured here:

Feet. Inches.
64

Shale, dark, fissile, hard
near bottom.

Coal, thin pyrite seam

) Seectionm at Bell
23 near bottom. shaft. .

F1G. 114. Section of coal bed at Osceola,
(Bell shaft.)

Clay, shaly, soft, drab.

The coal has a somewhat uneven surface and is broken by
“slips’’ but these may disappear as excavation extends farther
under the hill.

At Vista, about five miles south of Osceola, on the Gulf
railway, are several coal mines from which coal is shipped by
rail to Kansas City and elsewhere.

At the Owen’s drift, the following section was measured :

Coal near Vista..

Feet. . Inches. Sandstone, hrown, mica-
6-8 ~ceous, thinly bedded.
24 Coal, pyritiferous.
t 'z
4 Shale, black, with coal. Seé’rt}?gf at Owen's

Coal, pyritiferous.

Shale, hard, drab, arena-
ceous, micaceous.

F16. 115. Saetc%?; :.f coal bed

Other mines about here are the Vannice and Dothett shafts.
In one of these coal as much as 4 ft. thick was seen, but it Was gyer mines.
subject to rapid change, owing to a waving of the sandstone
roof.

At Lowry City, north of Osceola, and at Taborsville, south
of Appleton City, coal is also mined. The reported thickness "
of the beds is about three feet. The coal in both cases is " O™
probably the same as that opeued at the Johmson drift west of
Osceola and in Carroll’s shaft near Johnson City.
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51. CEDAR COUNTY.

PRODUCTION IN 1891........ 1,264 TONS.

Cedar county contains only a very small area of Coal Measure
rocks and these are confined chiefly to the extreme western
portion of the county. Lower Carboniferous rocks occupy by
far the greater area, and, even in the western portion, the Coal
Measures are confined to the elevated areas between the larger
streams.

The Report of the Geological Survey for 1873-74 contains a
short chapter on Cedar county, which is accompanied by a small
map, the two embodying the results of obser vations by Profs.
G. C. Broadhead and C. J. Norwood. In this report an isolated
coal area, about & miles north of Stockton is described, in which

‘about 8 ft. occurs, which has been worked for local use. It lies

east of the Sac river, and the whole area is shown on the map to
be only about five square miles.

In the vicinity of Lebec, near the north line of the county, au
18 in. bed is also described; and farther west, about El Dorado,
a bed 12 ins. thick occurs.

In the neighborkood of Jerico, in the southwestern corner of
the county, coal varying from 8 ins. to 3 ft. in thickness is
described in that Report. At the present time, mining is still
prosecuted in this vicinity, at the Anderson, Cole, anlels and
Davis pits, where the coal is reported by the owners to be from
20 to 30 inches thick. This coal is, in all probability, the same
as that mined in the northwestern corner of Dade county, next

to be described.
52. DADE COUNTY.

PRODUCTION IN 1891 ....... 3,402 TONS.

The Coal Measures of Dade county occur in the northwestern
corner where they are confined, almost exclusively, to township
32 N., 28 W. They occupy here the hill-tops and ridges, and
the aggregate thickness is probably not much over 50 ft. Below
this the underlvmor Ferruginous sandstone, and Lower Carbon-
ferous limestones, occupy the lower lying valleys and extend



at

SYSTEMATIC DESCRIPTION OF COAL BEDS. 161

under the whole of the county. Only one coal bed is mined
Yere, and this generally by drifting. The Sharpe, Seaton,
MecGarvy and McClure are such, all located within an area a few Coal mines in
square miles. These were all visited by the writer; but there
are many others here which are either in operation now or have
been in the past.
At the Sharpe pit, the coal is about 30 ft. below the hill
summit. It has been stripped in the depressions, but is also
worked by a drift. The following section was measured here:

Feet. Inches.
Shale, dark, arenaceous, overlain by

10 5 feet sandstone.

4 Coal.

Y Shale.

Section at Sharpe
24 Coal. pit.

64 Clay.

Fia. 116. Sshicl&i)%n])c;fif%'oal ved at

The bed is worked by pillar and room, and is undermined in
the clay. It ranges in thickness up to 32 ins.

The sections of the coal and associated strata at the other pits
in the neighborhood are in all respects similar to the above, and
need not be especially described here. The coal appears to be
of excellent quality, containing comparatively little pyrite, It Oharacter of coal.
is somewhat fractured in places however, particularly in the
upper portion of the bed. At present it is worked exclusively
for local sale, being hauled in wagons to Lockwood and even us
fav as Lamar.

53. BARTON, AND 54. JASPER COUNTIES.

PRODUCTION IN 1891........ 64,259 TOXNS.

More than three fourths of the entire area of Barton county is
underlain by the Coal Measure strata. Only in the southwestern
corner of the county, along Muddy Fork of Spring river, are they Distribution, of
absent, and here the Lower Carboniferousrocks oceur. The total
thickness of the Coal Measure strata represented in the western
part of the county is estimated to be about 300 feet, but, east-

11
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wards, they grow thinner and finally taper out entirely along the
éastern border. Despite this great expanse of Coal Measures
the county is not a very large coal producer. It is only during
the last few years that coal mining on a large scale has been
started in the prairies, about Minden, near the Kansas line.
Inthe Report of the Geological Survey of 1873-74, some twelve
pages (100 to 112) are devoted to a description of the coal beds

Geological Report of the county. Accompanylno this is a small map showing the

Coal near New-

portand Milfoxd.

Coal about
Lamar.

Coal at Liberal,

location of the principal openings and outerops.

In the northeastern corner of the county, about Newport and
Milford, coal occurs which is probably the same as that
described in the northwestern part of Dade county. Thereported
thicknesses vary from 18 inches to nearly 3 ft., but other coal
only about 6 inches thick also occurs here. These coals are
worked on asmall scale for local sale. Thelimited time allowed
for inspection here did not pelrnlt of their being specially visited
by the writer.

About Lamar some thin seams of coal are worked for sale in
the town. About a mile west, near the hill-top on the west side
of Muddy Fork, a bed only a foot thick is reached by stripping,
though hard shale and sandstone overlie it. About 10 feet
below this is another bed of coal, which is creditably reported
to be 16 ins. thick, though the full thickness could not be
seen. 'At the pumping station of the city waterworks, on Muddy
Fork about two miles north of the town, coal 18 ins. thick is
reported to have been struck in the well. This is probably a
still lower bed than either of those above cited. South of the
town, on McCullum’s branch, a thin bed, about 14 ins. thick,
crops out and is worked for local sale. Thence, down Muddy
Fork to the county limits, and along its western tributaries, coal
varying from 8 to 18 ins. in thickness occurs at a number of
points and has been worked in a small way.

At Liberal, in the northwestern part of the county, coal has
been mined at G. H. Walser’s drift on a larger scale than at
any of the points in the county yet described. The mines con-
sist of drifts in the edge of the town of Liberal, connected by
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tramways with the railway. In the eastmost of these drifts the
following section was measured:

Feet. Inches.
7 Shale, hard, dark drab.
29 Coal, upper 3inches with
pyrite streaks. *  Section at Liberal.
34- Clay shale.

FIc. 117. Section of coal bed
. at Liberal.

The clay shale underlying the coal is hard and undermining
has to be done in the lowest three inches of coal, which causes just
that much waste of coal. About a quarter of a mile west is the cnaracter of clay

other drift. The roof is not so good here, a sandstone fre- “***°"
quently replacing the overlying shale, the sandstoune sometimes
occupying channel-like depressions in the coal. ‘
On the hill above this bed a drill hole was put down to a
depth of 20 ft., which penetrated the coal. In the valley about
50 ft. below the level of the coal another drill hole was sunk to
the depth of 135 ft. The distance from the top of the first hole
to the bottom of the second is thus in the neighborhood of 200
ft. The results of these two drill holes, so far as the occurrence
of coal is concerned, are combined in the following section.
. The record was kindly furnished by Mr. G. H. Walser.
SECTION 26.
1. At a depth of 18 f.t .............. 25 ins. of coal (bed worked)
2 « G0 % eevaarinnenets 4« o«
8 « 1054 tuvnvnninncnnn 6 % 9% ay between):
4. ¢ 107 ¢ oiovennann N “
A B Bl
7 “ T84 tuuaninnenens 2w
8. ¢ 178% teveenninnnnns 6o« :
9. « 196 ¢ uvnenann e g o«

About two miles north of Liberal coal about 18 ins. thick,
has been dug in the bed of East Fork of Big Drywood creek.
This is perhaps the equivalent of Nos. 3 and 4 of the last section.

Northwest of Liberal, on Big Drywood creek, south of Leroy the
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coal bed mined at Liberal occurs at a lower level and has been dug
on a small scale, at several points. It is here about 3 ft. thick.
South of Liberal, the Mo. Pacific railway follows very nearly
the eastward limits of the coal bed.
At Minden are three shafts within the State limits, from
\fines at Mindon. which coal is mined and shipped on a commercial scale. The
* Kirkwood shaft of the Wear Coal Co. is on the south edge of
the town. It is about 40 ft. deep. The following section of the
bed was measured here:

Feet. Inches.
18 & Shale, drab.

Shale, drab, fissile.

hale, black, fissile.
Coal, pyritiferous. ,

Section at Kirk
wood shaft.

& Coal.

Clay shale, hard.

Fie. 118. Section of coal bed
at Minden.

The coal is somewhat faulted as observed near the foot of

the shaft, and the bed was partially cut out in places by depres-

Oharacter of coal- i3,ns of the roof. The coal is mined by pillar and room and
is blasted down, the bottom clay being too hard for easy mining.

The State Line shayt, about a mile southwest of the last is of
about the same depth. The aggregate thickness of the coal is
reported to be 3 ft. The pxllar and room method of mining is
followed here also, but the bed is undermined by cutting away
the lowest few inches of coal.

This coal crops out within a mile southeast of these mines and
the roof becomes correspondingly poor, as the outcrop is
approached. Towards the west it dips deeper beneath the sur-
face and the same coal, as worked in Kansas, is thicker and has
a better roof.

At the Mo. Pacific shaft No. 1, about half a mile north of
the last described, the coal is nearly 100 ft. beneath the prairies,
is about 3 ft. thick and has a good shale roof. Here, further,

Coal outerops to
east.
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another coal bed, 6 to 10 inches thick, is reported to have been
struck about 40 ft. above the lower bed.

About six miles southeast of Minden, on a fork of Spring river
are a number of small coal pits which operated beds less than a
foot thick. These occurrences are of coal below the Minden ©%! 92 Spring
bed, and can probably be correlated with the thinner seams struck
in the drill hole at Liberal, as given in Secton 26, on page 163.

54. In JasPER CcOUNTY, south of the last, in the extreme north-
western corner operations in similar thin coal beds have been
prosecuted for local use. They are not of sufficient significance [ ... -
to deserve special attention here, and, as these are the only Jasper Co.
occurrences of coal in the limited area of the regular Coal
Measures of Jasper county, further reference to that county will
not be made here. The total production of the county for the
year 1891 was 633 tons.

55. ST. LOUIS, 56. ST. CHARLES AND 57. LINCOLN
COUNTIES.

55. St. Louls cOUNTY was, at one tume, deservedly ranked as
a coal producer, the coal being mined and hauled to the city of
St. Louis for sale. At present no coal is worked here, excepting N¢ mintog in St.
perhaps, incidentally to the fire-clay mining or intermittently for
immediate local use.

In the report of the Mo. Geological Survey for 1855, pp. 176
to 180, Dr. B. F. Shumard has given a description of the coals
and Coal Measures of this county, which is prepared from notes
taken when coal mining was actively prosecuted here. On the
small map accompanying the report the location of the various
coal pits is shown as well as the area of the Coal Measures. The
latter are in the northeastern corner of the county and occupy an
area of about 160 square miles. It is an isolated patch entirely
surrounded by Lower Carboniferous limestones. The coal open-
ings have been near the margin of the area, and were most
abundant a few miles southwest of St. Liouis. About 10 miles
north of the city coal pits have also been worked. The mines
south and west-of the city all worked the same bed. The aver-
age thickness was from 3to 4 ft., and, in places, reached 6 ft.,
and elsewhere dwindled to 2 ft. An 8 in. bed overlying the

Shumard’s report.



Coal north of St.
Louis.

St. Charles Co.
coal. .

Broadhead notes.

Section at St.
Charles.

Coal Measures in
Lincoln Co.

Potter’s report.

166 PRELIMINARY REPORT ON COAL.

main seam, and an 18 in. bed 20 ft. below it were recognized
here by Shumard. Shaleimmediately overlies the coal and under
it is a thick bed of excellent fire clay which is extensively used
about St. Louis. North of St. Louis and northeast, at Charbon-

‘niere, coal about 18 ins. thick has been worked.

In Sr. CuarLEs COUNTY the area of the Coal Measures does not
much exceed 10 square miles. Like the St. Louis area, it is an
isolated patch surrounded by Lower Carboniferous rocks. It
lies just west of the town of St. Charles. Coal has been worked
for local use within this area at several points near St. Charles:
all of the openings are presumably in the same bed. The thick-
ness of the coal varies from 13 to 30 ins., according to measure-
ments made by Prof. G. C. Broadhead, recorded in manuscript
notes in the Survey office. The following section measured near
the town of St. Charles is taken from these notes:

Feet. Inches.
28 Shale, dark near bottom.
28 to 80 Coal.
6 Fire clay.

F1G. 119. %ect(i}(r)lx;lrolgs(.:oal bed at

No mining is at present prosecuted here to the writer’s
knowledge. :

57. Ixn LINCOLN COUNTY the area of the regular Coal Measures
is not more than five square miles in the aggregate. These rocks
ocecur in separate patches on the crests of hills in the southeastern
corner of the county, between the Mississippi and Cuivre rivers.
Lower Carboniferous rocks immediately surround them. On
one of these hills a thin coal bed crops out and has been worked
for local use. The thickness varies from 15 ins. to 2 ft.

Besides this occurrence of coal there are numerous isolated
beds of coal in the county, generally known as coal pockets.
They, as well as the other coals in the county, have been
fully reported upon by Prof. Wm. B. Potter i it the Report -of
the Mo. Geological Survey for 1872, Part II, pp. 263-281.
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ISOLATED COAL DEPOSITS OR COAL POCKETS.

It is not the province of this report to enter into a description
of the many isolated deposits of coal which occur beyond the
margin of the Coal Measure arvea. With the coal beds so far
described a description of a section at one point is generally
applicable to the same coal bed over an adjoining area of some
considerable extent; with these isolated deposits a special Coalpockets not
.. . to be described
description of the details of occurrence in each case is necessary in detail.
in order that exact information may be conveyed. Such special
description, being chiefly of local value, is therefore, properly a
part of a detailed coal report on the special area contdining these
deposits. Their descriptions are therefore reserved till such
detailed reports are prepared. In the present article all that
will be attempted is to define the general distribution of these
coal deposits,and, by a description of a few typical examples, to-
explain their general characteristics.
Distribution of Coal Pockels.* Isolated coal deposits, includ-
ing, in a few cases, deposits of bituminous shale, are known to
occur in Clark, Monroe, Lincoln, Warren, Montgomery, Calla-
way, Colé, Moniteau, Miller, Morgan, Cooper, Saline, Pettis, “goca sackets.
Benton, Camden, St. Clair, Phelps, Dent, Crawford, Douglas,
Jasper and Dade counties, and probably occur in Marion,
Pike and Boone counties. In these counties, many occur-
rences have been already described in previous reports re-

1 For descriptions of these coal deposits in different counties of the State,
the writer is referred to the following State Geological Reports:
Cooper County, Report 1855, Part I, pp. 191-198:

Moniteaun ¢ ¢ € ¢« IT, pp. 112-113: and Report 1873-74, p. 340.
Warren £ ¢ 1855-71, p. 64.

Miller ¢ f “ p. 182.

Morgan ‘¢ £ i« pp. 149-152;

Saline “ ¢ é pp. 167-169; -,
Phelps ¢« “ « p 240-

Crawford ¢ L é“ pp. 255-256;

Clark Co ¢ e p. 318;

Lincoln .« ¢ 1872, Part II, pp. 264-281;
Cole « 4 1873-T4, pp. 323-324, 334-336;
Callaway ¢ ““ i pp. 338-340:

Jasper (L e ‘e p. 402.



168 PRELIMINARY REPORT ON COAL.
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ferred to in the foot note below. In addition such deposits

have been visited by the Survey during the past two years in

Morgan, Miller, Moniteau, Cooper and Saline counties. These
Coalpockets  Jast counties, with the addition of Cole, Callaway and Lincoln

counties are the ones in which coal pockets are most frequent
and most extensive. A description of a few occurrences recently
inspected here, will therefore, give a good general idea of the
nature of these very interesting deposits.

The Barnard coal pit, is in Miller county, north of the Osage
river, about three miles west of Aurora Springs. It is located
near the crest of a spur of the plateau which overlooks the Osage
river to the south, at the dividing line between the undulating
prairie country, drained by the Missouri to the north, and the
rugged, deeply eroded country drained by the Osage to the south.

The mode of occurrence of the coal here is well illustrated in
the adjoined sketch.

Pockets in Miller
Co.

Sketch at Barnar

pit.

F1c. 120. Sketch of coal deposit at the Barnard pit.

As is there shown the coal lies in the form of a basin of very
even curvature. Shales and clays are associated with the coal
and the whole series lies in horizontal beds of the Magnesian
Limestone series. Though the coal dips at a high angle at the
entrance to the mine and rapidly changes to a horizontal attitude,
no slips, faults, crushed coal or other evidence of disturbance

Coal in Magnesian R .
limestone. were noticed. The coal has been followed a distance of about
40 yds. from the mouth and is already assuming a reversed
dip to the west, so that it will reach the surface somewhat as
indicated by the dotted lines in the sketch. The total width of
the deposit, thus, probably does not exceed 80 yds. The follow-
ing section of the coal was measured here:
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Feet. Inches.
5 Shale, calcareous and fossiliferous.
7 Clay.
30 to 36 Coal, with seams of shale and clay
(left as a roof.)
Section atBarnard
22 Coal, bituminous. pit.
3to 10 Clay shale, pyritiferous.
26 Coal, bituminous.
2+ Shale, black with pyrite.

FIO T8 armard gy o

West of this, along the same topographic divide, other
oceurrences of coal in isolated deposits are frequent and they are
also struck in wells north of this line. Southeast of Versailles,
in Morgan county, is a group of these deposits, of which thePocmSmMmrgan
Stover bank is a member. The coal is here creditably reported ©e
to be 70 ft. thick, as proved by a shaft. It occurs on the side
of a hill of Magnesian Limestone, where it has been stripped
and drifted into. A face fully 20 ft. thick was exposed here at
the time of inspection. Similar deposits are worked in the
immediate vicinity of Versailles and also occur west and north
of that place.

The Simpson coal bank, is in Moniteau county, about ten miles
northeast of Versailles on the road to California. The conditions
of occurrence here are illustrated in the following sketch :

In Moniteau Co.

Sketch at Simpson
pit.

F1G. 122. Sketch of coal deposit at Simpson pit.
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The deposit is located on the foot hill of the valley of Barro
Fork, and has been exposed by the erosion of the valley. The
conlact with the limestone country rock is only seen on the
north side. The coal is of the cannel variety. Pyrite occurs
in sheets along the joint planes, and also in thin films in the
finer crevices where it is more difficult to remove." Zinc blende
occurs also in a similar manner.

The Missouri Valley Coal Company’s mine is in Cooper
county, adjacent to the Mo. Pacific Tailway, on the Missouri
river bluff, about four miles above Boonville. The coal liesina

Pocket in Coover trough excavated out of horizontal Lower Carboniferous Lime-

Sketeh at Mo.
Valley Coal Co.
mine.

Character of coal.

stone, the trough being about 100 ft. wide and of undetermined
length. It has been followed, however, for a distance of about
500 ft. in an east and west direction. The coal crops out in the
railway cut and its relation to the surrounding limestone is there
seen. Two shafts have been sunk on the hill-side ahove the
railway, and here about 22 ft. of coal was penetrated. The
total depth of the shaft is above 70 ft. = The following sketch,
taken in the interior of the mine, will illustrate the conditions of
oceurrences: ’

¥i1e. 123. Sketch of coul deposit of Mo. Valley Coal Co.

The coal is of the cannel variety, but contains a large percent-
age of ash. It contains small concretions of pyrite in places.
It is stratified, the layers lying horizontally in the middle, but
curving upward as they approach the limestone walls. Crushed
coal and clay with slickensides along these walls testify to con-
siderable movement here. The coal is immediately overlain by
30 inches of fissile shale, and above this is sandstone about 10
ft. thick.
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The Cordell codl shaft is at Napton, in Saline county. It is
located in a small hill adjacent to a stream. The position of the Pocket in Saline
Co.
bed and the character of the associated stmta is well shown in
the sketch below:

Sketch at Cordell
shaft.

Fi1G. 124 Sketch of coal deposit at Cordell shaft. \

The total thickness of the coal is claimed to be 22 ft. Of this
a portion about 8 ft. thick was being worked and was seen at
the time of inspection, both at the bottom of the shaft and at the
foot of the hill where the bed crops out. The shaft is 65 ft.
deep. The coal dips on the south side quite strongly to the
north, but soon flattens, as is shown in the sketch. The lower
bed is bituminous coal of excellent quality, while the upper is
reported to be a deposit of the bituminous shale and cannel coal.
The question of the possibilities and value of these local coal
deposits seems one destined never to be entirely settled in the
public mind. They have been described again and again in pub-
lic reports, and their limitations have been frequently defined.
Yet we sce constantly advertised the discovery of new coal fields
in the State in which the beds are of enormous thickness and Fossibilities and
of great extent. They have heretofore been overlooked by pockets.
Geological Surveys is an explanation offered; the report of
geologists of past years was wrong, is another, and ¢ coal
pockets >’ are myths created by careless examinations or malicious
intentions.© And so with all the sophistry of a ¢ boom’’ the
bubble is inflated, sometimes with knavish design, sometimes
from pure ignorant, sanguine enthusiasm, until, growing too Eyigserated
thin to hold together, it collapses. Collapses shalply and
decisively, leaving many maimed vietims; leaving vacuity and
barrenness where imagination had already pictured a teeming
industry; leaving blasted with a bad reputation a country which-
is, above all things, in need of honest substantial credit for those

Thickness of coal.

Bituminous.
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possessions which the glittering picture of the mammoth coal
has cast into insignificance.

That any one of these coal deposits will furnish enough coal to
warrant the building of special railway lines to it, there is
absolutely no probability; hardly will any so far known justify
the erection of an expensive plant for taking the coal out of the
ground. For local use in the country they have proved of no
small value in the past and will continue to do so in the future.
When located close to a railway, the product has also been
shipped to distant points with profit, thus furnishing some traffic
to the road. In some of the counties referred to, these coal
deposits are numerous and a line of railway passing through such
country would doubtless lead to their development. In such
instances they would be a source of considerable income to the
road, though probably of an intermittent character. They can
never be regarded as the principal inducement to railway
construction though they may, in cases, become incidental
inducements of considerable importance.



APPENDIX A.

NOTES ON THE MINING OF THIN COAL SEAMS
IN MISSOURI AND KANSAS.

BY ARTHUR WINSLOW, STATE GEOLOGIST
AND
LEO GLUCK, ASSISTANT.

The fact of the prevalence of thin coal beds in some parts of
the State has already been referred to in the preceding chapter
on the coal industry of the State. Some of the reasons why Reasons why
such beds can be worked with profit were there given. Itis e mned.
here proposed to describe the processes by which these beds are
mined, in order that their entire availability may be appreciated
and understood.

The data from which the following article is prepared are
derived chiefly from a study of the mines in Lafayette county,
Missouri, where the coal bed is about 20 inches thick, and from
an inspection of such at Leavenworth, where the coal is 22
inches thick, and at Osage City, Kansas, where it is only 14
inches thick ; these three localities being in the districts in which
such thin beds are most extensively operated.

For reference in connection with the various problems
incidental to this mining, the detailed sections of the Vvarious goal sections.
thin coal beds given in the preceding descriptions of mines are
referred to, especially those on pp. 115, 119 and 121.

The general system of mining adopted is the long wall method.

The prominent recommendation of this method is that it admits

of all the coal in the mine being excavated, none being lost in Bemmercation
pillars, as in the pillar and room method. Hence the amount of methed.

coal taken out in the former case, from any given area is greater

than in the latter case.

Localities studied.

(173)
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In the past the belief was general that a tough and somewhat
flexible roof was an essential condition for the successful use of
the long wall method. The conditions in Missouri and adjoining
States neces&tated however, a removal of this restriction and,
as mining progressed, a system of long wall working has
developed by which the coal is taken out from under compara-
tively weak and unstable roofs. We hence recognize a division
of the process of mining these thin beds into the following two
parts: '

First, where the roof is strong and flexible.

Second, where the roof is comparatively weak and brittle.

The former condition is, of course, the preferable one and,
under the latter conditions,- work cannot be prosecuted when
the roof is extremely soft and weak, and it is always more
expensive and somewhat more dangerous than with the first.
An essential condition, with either method, is that there be enough
material available, either from the roof or floor, to supply the
packing necessary for partially supporting the roof. This will
be better understood after the following description of the
methods of work is read.

The ideal location in these flat beds, where the question of
drainage is not the preponderating one, and when the system of
mining alone is considered, is at the center of the property, or,
more properly, in the center of the coal area.

METHOD OF MINING WITH A STRONG AND FLEXIBLE ROOF.

With the most approved practice, when the roof is strong and
flexible, the following is the general line of procedure when the

* mine is operated by a shaft.

From the bottom of the shaft four entries are driven in the
coal at right angles to each other for a distance of from 20 to
50 feet, this distance depending on the character and strength

Method of starting Of the roof, the depth of the coal beneath the surface, upon the

WOTK W
strong roof

nature of the underlying clay and also upon the anticipated
period of operation of the shaft. From the ends of these
rudimentary entries cross cuts are then driven connecting the
former with each other, as is illustrated in Fig. 125 on page 175.
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From the exterior sides of these cross cuts the coal is next mined
radially from the shaft, the main entries advancing with the face
and being kept open by.gob walls and packing. This process
continues until the face has advanced some 800 feet and until
the distance between the ends of each two adjacent entries is
about 1200 feet. When this stage is reached the face is still
pushed forward in the same direction as before, but instead of Mgthod ofadvane:
one entry being left open and packed, two are now left, which
radiate from the main entry, one on the right hand side, one
on the left hand side, each at an angle of 45° with the original
divection of this main entry. In the angle between these two
new entries a triangular gob wall is built, as a permanent pillar,
and beyond it the mining of the coal continuesas before. When
this has proceeded to'such a distance that the haul along the
face of the coal to the entries again becomes excessive, bifurca-
tion of the entries is again resorted to, although the angle at
- which the new entries separate from the original direction will
be different from what it was in the first case. A

Plan of mine with
a strong roof.

F1G. 125. Plan of mine operated by longwall method in strong
_ and flexible roof.
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The process continues until the limits of the property are
reached, unless the coal be at such a shallow depth that it is
more economical to sink a new shaft than to have a very long
underground haul. '
In illustration of the general process of mining above directed
the preceding outline sketch of the map of a mine operated by
Metnod illustrat- this method is presented in Fig. 125. The position of the shaft
and of the adjacent pillars will be readily recognized, the pack-
ing of gob is indicated by the irregular shading, while the face
of the coal is plainly shown by the black band surrounding the
whole.

METHOD OF MINING WITE A WEAK AND BRITTLE ROOF OR ‘‘ THE
ROOM >’ METHOD.

When the roof is comparatively weak, and brittle, a method
of mining is pursued which differs from the last described in that
less space is left between the advancing face and the packing
which follows it. Thus, while, in the former case, a track is

Difference of laid along the face between the entries, over which the coal is
weak roof. pushed in boxes, in the latter case no track is laid along the face,
but the coal iz removed directly along numerous subordinate
entries. By this means much less open space need be left at any
one time between the packing and the face, with consequent less

strain upon the roof.

The general mode of proceeding is as follows: From the foot
of the shaft entries are driven in opposite directions for a short
distance in the coal. As soon as a sufficient length of face is
exposed for mining operations to proceed, the coal is attacked on
both sides of the entry along the whole length. As the face

Methodof starting s dvances the waste material or gob is thrown behind and, at the
same time, ways are left with packed walls on both sides at inter-
vals of about 40 feet. With the best practice these passage ways
are run at right angles to the main entry. Between two passage
ways, along the main entry, walls of packing are carefully built.
The interval between two such is known as a room, and is
generally operated by one miner.
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The general plan of thus starting such work is shown in the
accompanying figure:

Plan showing
method of starte
ing work.

O longwall with S enkt and bxivie rast -

At a distance from the shaft of about 100 feet cross entries
parallel with the room ways, are started, on each side of the main
entry, which are kept open by packed walls continuously to the
limits of the workings.

Between these cross entries the rooms are continued in a

Plan of mine with
weak roof.

F16. 127. General plan of mine operated by longwall
method with a weak roof.

12
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direction at right angles to the main entry, while, beyond these
cross entries, rooms are now started parallel to the main entry.
Each room is made about 200 feet long and beyond this cross
entries are opened from which new rooms are started. This
method is more difficult to describe than the last. A study,

E%?;imﬁ%on of however, of the diagram on p. 177 will make the method of work
plain. The double broken lines there shown are entries, whereas
the single solid lines are roomways. Between these are the
packing and gob. The heavy black band around the margin is
the face of the coal. The object in having the various entries
and in not running the rooms to an indefinite length, is mani-
festly to limit the distance which the miner has to push his boxes
of coul, and to gather the various boxes into entries at frequent
intervals.

The two methods of work above outlined are both with shafts.
With drift mines the method of working is the same, only the
length of face subtends a smaller angle than with the shaft
mining.

DETAILS OF LONG WALL MINING.

Having now given a description of the general principles of
mining in these thin coal beds, we will proceed to a discussion
of the details. ‘

Methods of driving enfries. The method of entry driving in
these coal beds, varies with local conditions. :

As the coal bed itself is not sufficiently thick for a traveling
way to be confined to it, it is generally necessary to cut down

Methods of deriv- tR€ T0Of, or to take up the floor in order to acquire the requisite
ingentries. hejght. The section of such an entry is illustrated in the
following sketch. In the larger mines a height of about 6 feet

F1G. 128. Cross section illustrating the
manner of driving entries.
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is usually desired in the main entries. In the mines at Osage
City, however, the entry is cut only 4 feet high and 4 feet wide, 'o“éﬁﬁi‘%’??v“
but here the roof is a soft shale and gener ally falls down so that
a height of 6 to 8 feet prevails. The entry is driven narrow
here so as to prevent heavy roof falls. In the Leavenworth tLeavenworth.
mines the dimensions of the entry are 5 feet wide at the base, 4
feet at the top and 6 fect high. In Lafayeite county the height
of the entry is about 5 feet and the width varies up to 12 feet
with the double track entry; the roof here is self-supportingI® Lafavetie Co.
and there are not the same restrietions to the width of the entry
that prevail in mines with weaker roofs. In minor entries and
room ways, and also in very small mines where mules are not
used, very little roo! or bottom is tuken out and the height in
many cases is only about 3 or 4 feet.
Entry drivirg in the solid coal is only done at the beginning
of the work, through the pillar at the foot of the shaft. Beyond
this the entry work consists in packing the walls on each side,
brushing down the roof or taking up the floor and laying the
track. The method of doing this and the attendant cost vary
with different conditions. In the vicinity of Lexington the
entry is driven through the pillar by first undercutting the coal
to a distance of 18 or 24 inches and then shearing the coal on
each side of the entry to a corresponding depth. The rib of coal
thus left is then wedged down and removed. The coal bed here Details of entry
1s less than 2 feet thick (see Fig. 80, page 121) and, between
it and the overlying limestone 1oof rock, there are on]y a few
inches of shale. Hence, in order to acquire the requisite height -
for hauling in the entries, the clay underlying the coal is lifted to
a depth of 21 feet. In places, where there is more shale
between the cap rock and the coal, less of the underlying clay is
taken up, and the roof shale is brushed down. Elsewhere, asin
the Leavenworth mines, where there is no roof rock, but a large
body of shale immediately overlying the coal (see Fig. 75, page
115) the requisite height of entry is obtained entircly by
bru<hing the roof. Under conditions such as sometimes obtain
near Corder in Lafayette county, where the overlving shale
and the underlying clay are both thin, the roof rock is shot
down in part. This lifting of the bottom’clay, or brushing and
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shooting of the roof is necessary both in the entry beyond the
solid pillar as well as in the latter.

The cost of thus driving an entry varies with the different
conditions. In the vicinity of Lexington the removal of the
coal in the entry through the pillar costs about $5.00 a running

Cg°§tfg?fé§?ﬁr{my. yard. :l‘he lif.ting of the tough, hard bottom f:lay to a depth of
) 3 feet in entries costs about $2.50 per running yard. In the
vicinities of Corder and Higginsville, where the roof rock is
shot down to a height of about 3 feet, the cost is about $2.00 a

running yard.

At Leavenworth and about Osage City, where fissile shale

At Leavenworth overlies the coul, $1.25 a yard is paid for brushing down the

and Osage Citye roof, in the main entries, to a height of about 4 feet above
the coal. In the short room ways, in these mines, the miner
brushes down the roof to a height sufficient for man haulage,
without extra pay. Track-laying is done by the companies in
the main entries; and such props as are necessary there are also
furnished by the company. In the room ways the miner lays
the temporary track there used, and the company furnishes the
necessary material. '

Method of Mining Coal. The method of mining the coal is

Method of Mining eSSentially the same in both of the systems previously detined.
coal- The coal is undercut along the whole face, to a depth of about
18 or 24 inches, and is wedged down, or falls from the weight of

the superincumbent strata. These general conditions are illus-

F1G.129. Cross section illustrating the method
of mining coal.

trated in Fig. 129, adjoining. The practice is for a certain
length of face to be assigned to each miner and he is paid at a
fixed rate for the amount of coal which he gets out. The under-
cutting is done, in almost all cases, by hand, no machine cutter
having been successfully used in such mining in the districts.
examined.

Miner paid per
ton.
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In addition to the work of undercutting and wedging the
miner has, further, to load the coal and sometimes to push it to
the entries; to pack the gob, to keep his room way open and to Details of mining.
lay the track inthese room ways and to move it along as the face
advances. He, further, furnishes his lamp oil and all tools and
keeps the latter in repair. When props are necessary at the
face he puts these in place, but they are furnished him by the
company ready for setting. The undercutting is generally done
in the clay under the coal and is about 4 ft. high at the face,
tapering towards the end. Where the underlying material is
excessively hard, however, or where there is little or no clay the
cutting is done directly in the lower bench of coal. This is, of
course, objectionable in that it causes waste of coal. The length
of face worked by one miner varies from 20 to 60 feet, and the
length of cut per shift varies 10 to 40 feet, according to the
character of the underlying material, the thickness of the coal
and other minor conditions. A cut of about 20 feet is perhaps p.;uins of face
a fair average. With the strong roof, where a track is layed and out.
along the face, the distance between the face of the coal an1 the
gob packing is generally about seven feet, and this must be kept
c¢lear by the miner.

With the weak roof, where no track is layed along the face,
the space is generally not more than 3 feet. In Lafayette Co., Track space.
and in the Leavenworth mines, the miner is paid at the rate of
about 4c¢ per bushel ($1.00 per net ton) for the clean coal which
he mines. In the Osage district about a cent more per bushel
is paid in consideration of the thinness of the bed and the
consequent increased difficulty of mining.

Methods of building pillars and pucking gob. The method of
supporting the roof is different in the two systems described in pyjar buitdine
the preceding pages. Where the roof is a strong one a heavy and’ and gob packing.
well packed wall is carried along by the miner on each side of the
entries. Between these, continuous pillars, less carefully packed,
are carried along at right anglesto the face, as the work advances.

These pillars are built of the heavier and larger blocks of waste i strong rort.
material, and in between them the smaller and loose material is
shoveled.
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The plan of work above described is well illustrated in the
following Fig. 130.

F . AOKing with & stvong rook, 0 £

The distance between each pillar is generally about 6 feet, the
wall itself is usually about 2 feet thick and it is tightly wedged
with the roof at the top. The miner who works adjacent to the
entry builds the entry wall, generally without extra pay. The
difference between this wall and the others is that it is made of
the larger blocks, is more carefully packed and is built with a
smooth fuce towards the entry. The proximity of the miner to
the road head is thought to be a compensating consideration for
the extra work of building this wall; in some cases, however, a
small extra allowance of pay is made for this work. .

In mines with weak roofs pillars are carried only along the
entries and, in the room ways between these, props are placed in
rows running vertically to the face. In the Osage district of
Kansas each prop in such a roof is 18 in. apart and each row is 21
to 3 feet from the adjoiring one. As the work proceeds the
entry walls are built of the larger material and the loose mate-
rial iz thrown in around these rows of props. In the subjoined
figure this general plan of work is illustrated.

F1G. 131, Plan illustrating pillar work and gob
packing with a weak roof.

The method of hauling. In the larger mines hauling in the
entries is generally done with mules. They haul the coal in trips
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of several cars, the number being dependent upon the grades
encountered in the entries. In some large mines, where the
grades are very slight, or the coal dips towards the outlet, the Mcthods of
cars are run out singly by the miner, and this is generally the B
case in small mines. The capacity of the cars is generally about
one-half aton or less, they being small and low on account of
the limited working space. The track in the entries is generally
a light T rail, spiked to wooden ties. Where the track runs Charagter of
along the face, the rails are the same, but they are tied together
by iron bars. As the face advances the whole track is moved
forward by the miners. This track between two entries is not
connected at the middle, but has loose ends. As it advances
with the face, the distances between the diverging entries neces-
sarily increases and, to allow for this, additional lengths of track
are added from time to time The entry track and face track
are connected by a flat iron plate on which the cars can be readily
transferred from the one to the other. In some mines, where
the entry is wide,a switch is laid at each road head, where empty
cars or boxes are stored and full cars can pass each other.
Further, in mines with soft roofs, where the cars come from a
large number of different points, turnouts are provided in the
entries, where empty trips coming in can pass the full ones going
out. The transfer plate at the road head is not advanced with
each moving of the face track, but, generally, remains in the same
place for two or three days, the face track being curved back to Roof tracks with
meet it. Along the room ways, in mines with weak roofs, only weak roof.
temporary tracking is laid of wooden strips 13" x 3" in section.

In mines with strong roofs the empty cars are all run in
along the face track, to the various places of work, by the
¢« pusher,”” and arethen filled by the miner. After the cars are
filled they are removed successively from the face track to the
entry track by the pusher, beginning with the car nearest the yanster of cars.
entry. As each full car is removed an empty one to replace it
is brought in and is temporarily turned up off of the track so as
to allow the full ones beyond to pass by, as they are pushed out.

In mines with weak roofs the car is run to the end of each
roadway and is then loaded by the miner, who either shoves
each block of coal separately to the face of the roadway, or

Face tracks.
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slides it on small sled like buggies to such roadways and there
loads it on to the cars.

Methods of wentilating and draining. The system of
veutilation in these mines is extremely simple; in fact it is one
of the points recommending these methods of long wall work
that, when properly prosecuted, the mines are so easily
ventilated.

In some cases the entire fresh air current is carried from
the downecast shaft out one of the entries to the face, it is then
split to the right and left and carried around the whole face to
the end of the opposite eutry, along which it returns to the
upcast shaft. In other cases the air current is split at the
beginning, at the foot of the downcast shaft, and is then carried
in opposite directions to the face, where each current is again
split to the right and left. These currents then pass along the
face around a quadrant of a circle, where two from opposite
directions unite and pass back along one entry to the upcast
shaft. The entries which are off the line of the main currents
are generally cut off from these currents by brattices or doors,
and are generally ventilated by the occasional opening of the
doors or by the leakages through the brattices. In some cases
small side currents are kept up constantly along side entries
which are much used. ,

The draining of many of the mines, in which this system of
work is carried on, is a very simple matter, inasmuch as little or
no water accumulates in them. Where water exists it is drained
towards a sump located at a low point, and is thence pumped
to the surface. For drawing the water to the these sumps,
small ditches or drains are dug along the entries, and, in some
cases, small drain tile is used. A large amount of water in con-
nection with such mining is an especially serious objection,
inasmuch as it tends to weaken the roof, to soften the underlying
clay and to produce excessive settling and squeezing throughout
the mine.

Concluding remarks. The fact that, with the methods of
mining which have been de-cribed, all of the coal can be removed
from the ground, has already been referred to as the chief
recommendation. The ease of ventilation has also been referred

-
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to and the simplicity of the plan of work further recommends it

to use. It is desirable, however, in order that the best results

may be reached, that the work be prosecuted regularly and “Giieives’”®
uniformly, so that the face advance equally in all directions and
preserve approximately the shape of a circle. If this is not
done the coal will not split off freely at some points along the
face, while elsewhere it will split off before a sufficiently deep
undercut has been made. Further, unequal settling resulting
from this irregular work will produce inequalities in the floor
and roof, which become obstructions in hauling the coal along
" the face. A greater fracturing of the roof is also liable to result,
accompanied by all of the attendant difficulties. All of such
long wall mining, however, causes a greater or less fracturing of

the roof. On this account, it is not generally practicable to Di’r‘frcéﬁtg‘ﬁ'_az-oof
carry it on when the mining is near the surface, and when the fracens:
surface is a wet one. An excessive amount of water is

admitted to the mine in such cases. It can also not be practiced

~at a shallow depth when the overlying property isof great value,

for the reason that the effects of the settling may be transmitted

to the surface and cause serious damage.

A number of suggestions might be made in the nature of
improvements upon the methods of mining these beds, both in this Iprovements
State and in Kansas. Among these are the introduction of rope susgested.
and power haulage, and the use of machine cutters. In the
direction of rope haulage nothing has yet been done. The
reasons generally given, are that the properties worked are too
small and the amount of coal available too little to warrant the .. oionc 1o
introduction of an expensive plant. Further, the shallow depths rove haulase.
at which the coal is found in many places, makes it cheaper to
have frequent openings from the surface than to haul the coal
far underground, by power or otherwise. In the future, as the
industry develops and as the demand becomes greater and more
regular, some of the conditions will change, and improvements
in these and other directions will probably be made which will
lessen the cost of production. At the Mendota mine in the
northern part,of the State, where the coal bed is nearly 3 feet
thick, rope haulage is already successfully used, but here both
the pillar and room as well as the long wall method are practiced.

A regular face.
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Machine cutters have been experimented with to a limited
extent in Lafayette county, but not with success. The Harrison
machine was used. The chief reasons given for the failure
of the experiment are the lack of competent and willing labor,
and the excessive amount of refuse which the cutters made.
The coal bed here was only about 18 in. thick, however, and the
cutter took out nearly a foot of clay. This together with the
overlying shale which came down with the coal was more than
could be disposed of in the mine, and hence had to be hauled to
the surface at excessive cost. At the same Mendota mine in the
northern part of the State, in which rope haulage is practiced,
machine cutters have also been introduced and are successfully
used. We do not feel, at present, at all convinced that with
some form of machine especially adapted to these thin beds,
machine cutting may not be in the near future successfully
prosecuted.
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LIST OF COAL MINE OPERATORS IN MISSOURI.

ARRANGED ALPHABE1ICALLY BY COUNTIES.

From manuscript sheets of the report for 1891 of the State Mine Inspector,
C. C. Woodson.

ADAIR COUNTY.

Name of Mine Operator Post Ofiice Mine Located
or Company. Address. Near.
Desanko’s Mine...... «..o...... .... Kirksville.
Harriot BroS.eeeeeceree vevivennnnns Stahl...oeeeese eoee...Stahl.
Ledford, Joht.eoeve veivenanes D N “
Novenger,J. Boeeeeeiiiinriiiannenns € tiiiiiiiiiien ¢
Pennsylvania CoalCo..evve vennnnnn Kirksville..eeeeeen... *Stahl & Danforth.
Scotty D Cuvervnnnnrnnennnanneannes it Kirksville.

AUDRAIN COUNTY.

Audrain M’fg & Coal Co-vvernnnn .Vandalig, .ceeveveeens *Vandalia.
Day, Geo. Weurr i oviiinnininnannnes Laddonia....ceeeeees Laddonia.
Detienne, OWel...oeeresenns Ceenees Mt. Carmel...........Mt. Carmel.
Eastham, C. P........ Creencearavanes Laddonia... .........Laddonia.
Howartt, John...cvvveiriniiananann. Mt. Carmel...... «....Mt. Carmel.
Lynch, OWen..ceercarensncnns aenes Laddonia............-Laddonia,
Montague, James D...eeuevneniannns “ “
Oldham, Henry...c.eo.vvn. Ceenaaaeas Centralia...... ++.....Centralia,
RODHINS & MAthEWS.e e ve ceveveenes s WOrCeSter.oo. oo ... Worcester.
Vandalia Coal CO.uvnerinveerenrmnnee Vandalia....ce souses *Vandalia.
Wiley, Frank.....ccooeeeenseneee..Centralign. couee ot ....Centralia.

BARTON COUNTY.

Bacon, W. S.cetveeererceerroannanes Lamar-ceeece e -...Lamar.
Beeker, HENIY . oo vt veraenaanns TP vees U

Blocher, W. C.ioveevnnnnns e e....BEsrom........e......Esrom.
Boulware, P. G. & Couueveinennennnnen Liberalieesveesasenss Liberal.
Bristow & Kimballeeeeveesee evneee-LAMAT ceueaenuneiens Lamar.
Cameron, C. J..evanenneeen weeeve....Liberal...............Liberal.

* Employing ten or more men.
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BARTON COUNTY—Continued.

Name of Mine Operator Post Office Mine Located
or Company. Address. Near.
Carroll, Aveenvniiiiiiiiiienannianes S Ll .. f
Clark, Wilson...........cooooeen . Lamar. .. ... ceenaes ..Lamar.
Cole,M..covvn..... eeeas sessssasiann G .. [
Cox, ThomMAaS. veeveeneeeeareneaneaaaLiberaliveeeenne e .Liberal.
Davery Bros....ecevve.... cerecnans e eeelan. Ceenee ¢
Dixon, J. W. «.oviiiiiiaiiniiiina., Milford.....evv...... Milford.
Ferguson, J. C.......... Ceeeiieaaen .Nashville......oenn.. Nashville.
Foulk, Phillipesee coreenveanunnnnnns Liberal........... ....Liberal.
Gilmore, James W.e. oot venennnnnnn Sheldon....«.........Sheldon.
Gregory, Thos & SONS...vevveves ... Lamar...c.eeeeeannnes Lamar.
Hatfield, H. C..... S Liberal.eese.oee .=n-+o Liberal.
Hays, Basil D .veevunen. e heeeeeeaenen Lamar. ... ..........Lamar.
Jones, Wi.uveees vevnniiencnnnnannn. Verdella..oeecveennnnn Verdella.
Lavery BroS.eeeuiiee iieennienennnnnn Liberalic.oveeeive.. ..Liberal.
Laws,John.cve veerinaeninnninnnns. Beloitieeevenenennnnes Beloit.
Liberal Coal CO.vvveetveneninnnnannnns Liberalewveocveeannss *Liberal.
Lucas, M. H e iviiiriiennnennannnn Pedro.ceeee ceecvenns Pedro.
Mack, W. Lecveireniiiis Lor v oo LAMAT e e ceneneeannns Lamar.
Morgan, C. Huvvvrvrveernennanen vnnn Minden Mine......... *Minden.
Owens BanKk.veeeeeeenunenne iens e LAMAT e evan e envnnenn Lamar.
Parry, J. C..... cevas. weae [ L, ““ R
Perkins, John..-...... Gsesavisancsane Liberal.ceveieveeeonan Liberal.
Perry, W.H... .coiviiiiiiniie o Milford.eoeevenevennn. Milford.
Rowes, L.J..cvevunnne.. Ceeereaeaiea. Sheldon, Vernon Co..Sheldon.
Ryan, G. G.vvvriiiiiiiiinie e ~Milforde..eveiiinnann Milford.
Spear, M. M.eereeriniinnennciannnnnn Lamar.cee coeeeeaanes Lamar.
Spring, Mattie Bovees veneieneinnn .. L [
Stukey, Ephram........covvvenn vuan Beloit.oeoon.... cevees Beloit.
Sturdevant, J C.eevvvenrnnneinnnnann. Lamare..coceeeeeennsn Lamar.
Waite, C. Govvernrvnrnnnnnns . Pittsburg............. Minden.
Wear Coal Covevrnnnvnnrvnennnnnn.. .Minden Mine.........*Minden.
Whitsell, H. J.veu..... teesesensnasae Liberal...e.vonena... Liberal.

Wilson, JOhN Gueivrrviinnnennnnnnnne 6 iiiiiinnnnan. o8

BATES COUNTY.

Baldwin, L..... ceeens ctereeniraaenae Worland......... ...Worland.
Bruce, W..eoeevanaan.. cereeeranes Rich Hill.............*Shobe.
Caton, F. Huevveevnnnnnnnnnnn ceves-.Worland..... ....... Worland.
Farrar & Armstrong......... . Hume........ovvvvnnn Hume.
Funk, Benjamin -........... creeeiens 0 Liiiiiiee.. . Foster.
Hines Bros.......... ceer ereveen..oRich Hill...... ......Rich Hill.
Hocker Bros..... . e e et ieeesere e Amoret..............Amoret.

* Employing ten or more men.
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BATES COUNTY—Continued.

Name of Mine Operator Post Office Mine Located
or Company. Address. Near.
Hopkins, 8. W..oiviiiiiiiian ..., Rich Hill.............Rich Hill.
Hunt Bros........ Cerieeiee Creeeaas Weorland.......o..... Worland.
Jenkins Bank........vivvnviiienn ... Shobe,
Johnson, John.............. Ceeieenan Worland......... ... Worland.
Keith & Perry Coal Co..... ... ... Kansas City..........*Rich Hill.
Mace, W. H..oovvvvenniinnn. .. .....Foster......... e Foster.
Marting F. Moovvonvnn ceenen., e .Rich Hill............*Rich Hill.
Marting M. I.oevvieviiiiinnnan,, 860 0L [
Missouri Coal and Constr. Co........ Kansas City.oeeveennn *Amoret.
Lucas, W. W...covuv vt [ ««...Rich Hill........ ... *Rich Hill.
Pearson, Peter...............vovl... P *ol o w
Rich Hill Coal & Min. Co., No. 2....... ¢ ¢« S T
¢ ¢« Wethers, No. 3.veevviannnn. L R LU
¢ ¢« Graham, Thos , No.4....... e eeeae. ® o4 w
“ <« Barton & Cheney.ioeeevunna. L L]
Raney, Fo A.vvveenniiiiiniiiaan, Worland..... ....... Worland.
Robinson, D. L.veevniiiiiiiiiinnn. K i [
Seawell, J. W. &Couevevvvnnnnnanae, Kansas City......c.... Rich Hill.
Sein, Jay.eeeiveeiinr Lieiiiieaa... Rich Hill............. * b g
Skillman, Aceeerviveiiinieins oae FOSteT e vt e venevrannn *Foster.
Spencer, O, .vovueennnnn Cerieeieaiias Rich Hill............. Rich Hill.
Springer and Gardner................ Worland...ovviiannen *Worland.
Sullivan & Cheney..oeevevienrvann.n.. Rich Hill..ovoovvaenn. *Rich Hill.
Thurman, E. H.... ....... Ceensannss e (L
vance, J. Ac. ceeiiiiiiiiiiiie e Amoret.
Western Coal & Min. Co., No. 1...... FOStersieetrreenvanenn *Foster.
Williams, Frank &Co..ovveervvnnnan. Rich Hill.... ........ Rich Hill.
Wise, Jo Movveeeoiiaiiiiieinnnn,s .. * o w
Woodson & Woodson....... Ceeeeaa L T * au

BOONE COUNTY.

Benctield, B, Boovoeoiinciaiiia, Columbia..ee e rnnns *Columbia.
Blakemore, Thos. H.evovveriannnninnn Harrisburg.

Columbia Coal COveerrevrrennaenennn Columbiftesseeee coun .*Columbia.
Davis, Isaac...... cieessneanys veasene Brown’s Station......Brown’s Station.
Gaither, James W......oovoee tinis L LU « o
Goodding, W. A. & Co..cvvvivvnnn...Columbiae.ee vana,.enn *Columbia.
Gordon, T. S........ «

Gossett & Bro......... e eareseeaceas ¢«

Jones, Walter............ Cheeeaeeas Brown’s Station.

Kurtz, D. W.B......... cheerainsanes Columbia........ .. ..Columbhia.
Lowery, Ge0.eet vevinnnns ceaveranaae € e ceeees

* Employing ten or more men,
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BOONE COUNTY—Continued.

Name of Mine Operator Post Ofice Mine Located
or Compauy. Address. Near.
Mayer, D. A, & Bros..ceeeveeeeenns .Stargeon.......- .+...Sturgeon.
Peters, M. C..-evevvveneiennte. oo .Columbia..... P Columbia.
Quittier, Li.ceeeceienneiicinnnannanas i e ¢
Redifer & Edwards..... [ ....Centralia.coe.eveeenns *Centralia.
Short, J. B...ven ... caveacenaeen .+...Harrisburg........ ... Harrisburg.
Stidhame, W. A........ reenenaes .. ‘e ¢
Stone, James W..oooiaeiiaiianians Perche...... RN . Perche.
Wiley, Frank....oeieveeeeveeaea, -..Centralia.ocoeenennns Centralia.
Winterholter............ eeee vaess...Brown’s Station...... Brown’s Station.

CALDWELL COUNTY.

Caldwell Coal COunrernrnnneennneee o Hanilton.ees eue ... *Hamilton,
Hamilton Coal Co.eveer vceveeninnnne . L ¢

CALLAWAY COUNTY.

Bishop, R. L. & CO cvvvrnnniinniannnal FultoNeeeeeevioesnnns Fulton.

Ca~tle, WH.ovevaeavannann L R

Harris, A. & BroS.cecvereveennnnanns L N ®

Harris, John..cveveieriinninennnnas L ¢

Henderson, J. S..ceveevereraenianennn McCredie....... T

Halme=, Adolphus....cveeveaainnnn Fulton ceive i €

Grey, WI.ceeieeieeeneiaeiiennnnnnnn Stephen’s Store...... .Stephen’s Store.
Griswold, Warner..ocoeeeeeeneveneenn Guthrie....coeeeeeins Guthrie.
Lemers, Receveeeinennninninnninnnenn Fulton.eeeeeveennnnns Fulton.
Maycock, Sam’l .c.vviiniiennnnannn, 6 iiireciaienan &

Oldham, Wile.eoereeeernneeeeeennnn .Stephen’s Store..... .Stephen’s Store.
Smith, James..ceeeiieain. Seeereean Fulton..... «eeeewa...Fulton.

CEDAR COUNTY.

Anderson, W. O.cveivnneninnn.en ceaeederiCO ceceena et Jerico.
Cole, M. M. uorermrneneirennneennnans B rieivreeee el O
DanielS, Le€.oveernneeriinnieineennn L ceees K
Davis, A. Beverre i iiiiiiiiiinennns “ crasasancsirase ‘¢

CHARITON COUNTY.

Clark, Mathew.... vevueveennnnns ... Marceline, Linn Co...*Marceline.
Price, E. W.eoauaovnaan Ceeneaas oo .- Keytesville...ov.. oot Keytesville.
Stanton Bros........... caseenaen « +..Marceline,

* Employing ten or mor2 men,
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* Employing ten or more men.

CLAY COUNTY.
Name of Mine Operator Post Office Mine Located
or Company. Address. Near.
Randolph Coal & Gas Covvvvuvrenn.n .Kansas City.......... *Randolph.
COLE COUNTY.
Elston, F. & M. & Covvvrvvnninnnnnnns ElStOn.veeeevennnnns *Elston.
COOPER COUNTY.
Missouri Valley Coal & Mining Co....Boonville.... ........ *Boonville.
Fork, Bliceseeieeinuieniianineninnnn. Sylvania..... eens ..Sylvania.
Palmbury, A.......olt Ceeeeveniaiae Bunceton...eee voeunn Bunceton.
DADE COUNTY.
Leonard, A «coovvererieniannnni, ons Sylvania.......o.ooon. Sylvania.
McCluey, Robt..voeeeniianveann.. L 6
Riley, Jack..cvovr tieiiiii i, L cereees . ¢
Sharp, R. M.ovvrvine i iiiiiiviennn B e L
Shoemaker, J. K..oovvvvaninnn LoeesCedarville. oo vveenvnnn Cedarville.
GRUNDY COUNTY.
Grundy County Coal Co.vvvvunnnnn Trenton coveceeuernnn. *Trenton.
HENRY COUNTY.
Baldwin & Fonda.ceeeeieeennaneans Calhoun........ « .vees*Calboun.
Bodu, H. Hueov vivnvenenene ieneennns Clinton..... < «es. o *Clinton.
Cohen, S.Bireeruennenns eeireiaa. Sedalideereeeee cavnnn 4 ;
Co-operative Coal Co.vuvveveviinnnnn Lewis Station......... *Lewis Station.
Dunlap Coal Co.evevvvnnreiina ... Brownington......... Browaington.
Hobbs, H. Bevrrivianiiinnnnaannns .Deep Water..........*Deep Water.
Hurst, John..o.ovevevnaniiannes e L * ¢
Hurt, J. W oo oiiiie e ianieaaeee £ ieieae * (&
Kay Cod Covenvninnnneiunncnnnnans B e * (3
Keith & Perry ..o eevievuean. feeeiiaan Kansas City.......... * ¢
McFadden & Evans....oo.oev - ......Deep Water......... L w
Noble, H. Tevevvrvnrnaveensenienee.-Northeoos ovvvenoo . .. North.
Owens, B. Lievvreenaninmniiannannnns ClintoN . eaeeseene ouns *Clinton.
Pigg, D.B.C. & M. Co.evvnnnninnns .Lewis Stition........ *Lewis Station.
Tebo Coal Co-.-- -« reeeerieea e Lewis Station........ *Lewis Station.
Thompson, John & Co..vuveveen (o Brownington........ .*Brownington.
Woods & NOrth.oeeveervereannnes ven North.veeeesvanonsoo*North,

181
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JASPER COUNTY.

k)
Name of Mine Operator Post Ofiice JMine Located
or Company. Address. Near.

Williams, A. W...ovveviivn v Joplin,

JOHNSON COUNTY.

Boyd, Thos. H. &Co..vveevvene e .. Knobnoster...... ... *Knobhoster.
Ballock, D. A..... PP RN v..... Warrensburg.... .... Warrensburg.
Doffelmeyer, T. T........ Ceiieaeeae. e “
Evans, Jno.B...... veeene i L L
House,John.....ovieaiiiiaaiana.. ...Kunobnoster.... ..... .Montserrat.
Macrae, A. W......... PN vieee.. Warrenshurg......... Warrensburg.
Meiley, M. B.ivereoraeansnoanens cans & Ceeeaenne ‘
Marley Fitch & Harden. ..... [ .Montserrat......... .. Montserrat.
Murley, Joseph..... Cieraceseeacusnon ¢

ParK, JOND.ueeeevnneiniiiiennvnanians Dunksburg....c.....- Dunksburg.
Phillips, W eeeeainraneiinnnnn PR Warrensburg......... Warrensburg.
Serang, J. Seceveriiiaiiiiiaan ««...Dunksburg..... Ceeeas Dunksbhurg.
Strickland, G. Weeeeeoviiiieeronnnnn i . ¢
Warrensburg Electric L. Co..evvtnn.. Warrenshurg...... ... Warrenshurg.
Wood, B. Faveereeronnnarnnnannnens Warrenburg, ... .... Warrenburg,

LAFAYETTE COUNTY.

Bell & Greereceeecuvsssraaacnoseaas Lexington...... oo *Lexington.
Bolen Coal Co.  .... Ceeeeee meeaaes .Kansas City......... *Higginsville,
Bonanza Coal Co..... Ceeeesaaaans ...Higginsville.......... *Higginsville.
Bruce,J. Deveevvinnniivnenennee . Kansas City coee canen * e
Carter, Andrew....ceeeeeviaannnn. « .. Wellington....... «.... Wellington.
Clark, ThomasS..eeeeeennenunennnnn. Lexington.....c.co.-us Lexington.
Corder Coal & Coke Co...... e Corder «evevvnnnannn *Corder.
Dover Coal CO.uvvvervnnnnannennn. DOVEriiieeannnnnnnnn *Lexington.
Elling’s Mine..covvuevinninana. . «...Concordia....oeevennnn Concordia.
Excelsior Coal & Coke CO-vvvvnnnnnnn Higginsville... .. ..... *Higginsville.
Fitzgerald, S.J.cvevieeivenvininnnn, .« Aullville..... «eeeees.Aullville.
Gasaway, Lo A.eevienneniianiiveee .. Mayview. coee ceen ot *Mayview.
GUID & COvvertneeiiiiiiieiii e Higginsville.......... *Higginsvilie.
Graham, R.........cioooioneaon L Aullvilleaeeenineen *Aullville.
Haygood Coal Co--vevvnnennnnnnn ....Higginsville,......... *Higginsville.
Harlman, C. H........c.coviv ... Kansas City.......... *Waterloo.
Hoffman, Emil..c..ves vviiniieannn.. Higginsville.. ....... Higginsville.
Kelley Coal Co..-.. ieeitinesenstenan .Lexington............ Lexington.
Kist, Josepha.ocoeceve il € e “ee ¢

Krampt, Robt............. cerecienen Councordia.......v .. .Concordia.
Kresse, A.KF.......... e Wenediianae ¢ “

* Employing ten ot more men,
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LAFAYETTE COUNTY—-—Ctzntinued.

Name of Mine Operator Post Office Mine Located
or Company. Address. Near.
Lafayette Coal Co..ecvvavuvsion.. .. Lexington ... ........*Lexington.
Lexington Coal & Min. Co..e.uevnnnnn “ cervansaead¥ «
McCarty, C. Fuvveervnrnnninennens ....Corder.....+..0..... Corder.
McGrew, dJ. Coeevrnnnnn venees «+......Lexington.. .........*Lexington.
Macey, HENTY cevevrnvrnenennanns ....Kansas City..........*Lexington.
Missouri River Coal Co..ecvvvennnsn .Lexington..cceeuevnn. *Napoleon.
MoOrrison BroS..e-ceeeeee coeevoeeinns & vieeress ... Lexington.
‘Napoleon Coal & Min. Co............Napoleon.............*Napoleon.
‘0O'Malley, Andrew.. -ccoeeeee. v Lexington...... ......Lexington.
Powell, E.B..eveen et Cevresanseeses Higginsville......... * Higginsville.
Republican Mine..cooeveeevacennn.. .. «“ veeraenes S L
Rocky Branch Coal Co...... ceennes . LI * ¢
Seawell, J. M. & Co.vvvevnnnneniannnn Kansas Citye.eee.een- *Wellington.
‘Stealy & Fowler Coal Co..... eeeaes Higginsville........ne Higginsville.
‘Tate, Jno. W.eveeronn. e N * e
Walton, ThoS......ueee cereniesrenens Lexington..cees oven *Lexington.
Wellington Coal Co........ P Wellington -.... .o *Wellington.
Wilkes, S. E...... vereenierieeeeseei. . Higginsville..oouoon ¥ “
Winson CotlCOurnnentiareneaneasns .Lexington ........... *Higginsville.

LINN COUNTY.

|Clark Coal COo.eveveivrrerreneenanns .Brookfield......... ...*Brookfield.
House, Peabody & Co..ovvvnn caveres L e o ® ‘
Kansas & Texas Coal Co..vvevaesee..St Louis ..... e .*Marceline.
Schoeffer, Bernard....c. ceceeveeieees .Brookfleld....... .....Brookfield.

LIVINGSTON COUNTY.

Cox, Wo Aveenennnnns Ceeeraes N Chillicothe.«.........Chillicothe.

MACON COUNTY.

Bacheldor, George..... .. e e MACOD. e cves «oe..v. . Macon City.
Bevier Black Diamond Co.cecvee «tnn Bevier. .

Kansas & Texas Coal Co., No. 26......St. Louis ....vvevenn. Ardmore & Bevier.
Little Pittsburg........vceveevee .. . Lingo ..... ceeenaenen *Lingo.

Loomis & Snively..eeveeeeeveenoa . Bevierieaeio i vnnen *Bevier.

Qakdale Coal CO.vevernrerevaneess..St.Joseph...o...... . *Bevier.

The Macon Coal Co.eeuarneiennniennn MACON evevve cnnunnn *Macon.

Watson Coal & Min. Co.evveeninnnnnn BevieT. ooeeeeariansns *Bevier.

* Employing ten or more men.
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MILLER COUNTY.

]
Name of Mine Operator Post Office Mine Lccated
or Company. Address. Near.
Rusk, LOUWIS.ceveeiveeeneeaenaerenns EldOD.seesicsoconeaan Eldon.

MONITEAU COUNTY.

Kansas & Mo. Improvement Co.evcees Topeka, Kas.

MONROE COUNTY.

Hughes, Lad.eeeeeeerner oo eneenns Victor oo veveennansn Victor.

Vandalia Coal COoeevenrvinnnennnannnn Wellsville............*Wellsville.
‘Whitehead, Henry........ou.. PRI e * ¢

Stover Coal MineS...ce covvacrrennans VersailleS...even.nn.. Versailles.

Carlew & CO cccvvvenrnnnanennnnnnnns Quitman ......oeunen, Quitman.
8 5. e ) + PP it s e
Harris, Reuben...ccoeevieiinne.. e é¢
HoOlty Wl eveanieeiae i i e e ¢
Nelson, G. W..ovveinvnnn ivesisneana e i heees (]
Nichols, Joseph.e.vueeiii i cinas, L . L
Pearson, Sam’l......... Meserenasiase G e L
Pierson & CoO.evvvvnnnniieninnnannn. i eiie e o
Resenger, Wm ....ooinvneniiiinnnn.. CC e “«
Roberts, No...oooovien caiiiiiiis, e e e
Tarpley, Benjamin...........coooa.es. L £

Blackbird Coal Covevrninnnnn vevunnn Unionville............ *Unionville.
DeGarmo, G. E- - veveveiiinnnnnninnn B ievieeases L
Gorman, Pat....ooooo i, Dean, Jowa.......... Dean.

Lane & LOVE ceveeiinnit it vinnanan Unionville. .......... *Unionville.
Mendota Coal & Min. Co....vvvvvunnn. Mendota..me . couunnnn *Mendota.
"Pherigo, Martin.............. o0 ... Unionville ........... Unionville.

* Employing ten or more men.
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RALLS COUNTY.

Nam> of Mine Operator Post Office Mine Located
or Company. Address. Near.
Boulware, B. Lo veevei i iniians, Perry...oooveinininn. Perry. -
Evans, J. Soee e e L, [ -7
Russell, John......ooviiiniiiinan. L “
RANDOLPH COUNTY. DR
Burk, J. Seveerieieiiiiiii e Huntsville. .......... Huntsville, =" ».. >
Cooley, J. Muvere iaeiin e iieniaans 0535 o TN Cairo.
Edwards, S. Emanuel............. ...Huntsville........... Huntsville.
Elmore, T. Muveouercivniinvnnaniinnns ¢ sescacanes [
Enterprise Coal Co.evrvennennnnnn ...Renick:eiiiiaiiinn. *Renick. *
Fergerson, Allen............... ... Huntsvil'e............Huntsville.
Highee Coal & Mining Co........ ... Highee...ovvneeinnnn. *Higbee.
Interstate Mining Covevvvnvnnen nn e e aeeeas * o«
Jones, Geo. W...... ... Ceeeear s IMuntsville............ Huntsville.
Lowes, JOMeseeeersvieronannenannne B ieeeenenes é
Milburn, Joseph & Sons.............. Thomashill...........Thomashill.
Mitchell, W. E. & Co ..... -« .ooennn Huntsville...oovnanns Huntsville.
Osage Coal & Mining Co..cvvvinnnnnn. St. Louis +evevevenns Elliott.
Palson, John F.ooeevverannnnnen s CaITO eeeeeieinenens, Cairo.
Randolph Co. Coal Co...............Huntsville......... ... *Huntsville.
Rutherford, H. L. & Son............. L * 0
Williams, J. Beveveereeiiin i, Moberly........ .v.-«.Moberly.
RAY COUNTY.
Black Diamond. .. veeniaee iveravanas Richmond ......... .*Richmoad.
Bovard, Brown Coal Co...ovvvvinae Camden..............*Camden,
Buchlinger, Fred....oovove covennn coHardine..ooceeeeonee, Hardin.
Craven Coal Covenvrnnne e innnnn, Camden-...eeevuevnn. *Camden.
Darneal Coal Co.eenovviunianannns Richmond ... ........ *Richmond.
Dickson, H. Aveeever civiieiaans coGHardin s e aes Hardin.
Douglas & MOOTre...veevnn e nn «...Richmond....... .... *Richmond.
Hartwell, Arnold & CO...............Norborne, Carroll Co.*Hardin.
Hubbell Mining Co..vvvnnnn.. Ceeeaen, Richmond.........e.n *Richmond.
Hubbell, Hyatt & Hubbell...covoveen L P €
Huston,; Joseph.c.oecvueinrins cannns Hardin......... oo FHardin,
Kansas & Texas Coal Co......cnvneen St. Louis...-.........Fleming.
Kellenberger’s Mine........... ceveee. Hardin ..oceeeieevnn. Hardin.
McCorkendale, John...c...vovviennn Norborne, Carroll Co-Hardin.
Oshorn, Robert. «.-.coeviieenannn Hardineeer cveivenen. Hardin.

* Employing ten or more men.
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RAY COUNTY-—Continued.

Name of Mine Operator Post Office Mine Located
LTI or Company. Address. Near.
e 2 Phiips, Wil.ceueeinauetiiananiinns Norborne, Carroll Co.Hardin.

""" Piokeritg, Joseph, Coal CO..vvunn ... Richmond...e-veuee.. *Richmond.

Rankin, W. 0. & Co..................Lexington .......... *Richmond.
frortzetr R;Lcmnond Coal Co....... e, Richmond - veeveennn. Camden.
':»' —Scrlvens, W—m...... tisecisseecsas --. Norborne, Carroll Co.Hardin:

. « 3 113
Georgeville. ......... Georgeville.
Swanwick........unen *Swanwick.

SALINE COUNTY.

Alexander, Frank......... e eeaeee Arrow Rock.......... Arrow Rock.
AmeS, J. F oo it vere cennentanannas Slater.... ...........S8later.

Beard, W.N......... Ve amsersas sus L T TR P

Briggs, Isaac.cavveveerareeiiiinanan. O e, ¢

Hedgers, Wm. Teeeeeriinnnarannn.n. B eeere sereccenes s
Hodgkiss, Ed...vivann.n ctsissanenies Mount Leonard...... Mount Leonard.
Hunter, Barney..ceceeerveeveeernnnn Slater... ...oc.o..... Slater.
Marmaduke, H. H..vvvveevnnvaen e, Sweet Springs........ Sweet Springs.
Pittman, Esther........... ......... Cretcher... .........Cretcher.
Tennill, Jno. W.e.veveiviaiiii i Slater «.vvenenniaa... Slater.
Thompson, R. Peveevnen i a, L ¢
Vanbuskirk, A .......oceai il Cretcher weveeer.on..Cretcher.
Willburn Coal Co .................... Marshall..........nn. Napton.

SCHUYLER COUNTY.

James, W. Foovenrnnnnn tninannnnts Coatsville......... ..Coatsville.
Mock, T. J. & SonS......... e i iiiieenes “

SULLIVAN COUNTY.

Milan Land & Coal & Mining Co...... Milan.oeeencannvnnns, Milan.

ST. CLAIR COUNTY.

Bidder, F. M.vveieireiiennin cannnn, Osce0la - vvnvenennnn, .Osceola.
Chinn, John..... Parees R, Lowery City..... .....Lowery City.

Johnson, J. M.voveicnnennnnn e Taberville....ovvnn., Taberville.

* Employing ten or more men.



LIST OF COAL MINE OPERATORS IN MISSOURI. 197

ST. CLAIR COUNTY-—Continued.

Name of Mine Operator Post Ofice Mine Located -
or Company. Address. Near. _ ~ 2

Owen Coal Covvvnnnivniininenns. ou, Vista.eoeeanss ceeens Vista. B

Vannice, G Aveenieniiiiiii i, L cees 8

Watking, Wm............. e Osceola..... e, Osceola.

‘Wilson, R. B...... e ieessseaisenaas Taberville.c..voavnen, Tahérville.

SHELBY COUNTY. RO
Yost, W. Tooeiin oo Pansy....oeeeeeeenee. Pansy.
VERNON COUNTY.

Allen, B. Bovvnadieaninnien cevinnn Rich Hill..... e Carbon Center.

Brown, John & Bros...... cieeesiee... Moundvillesaeaneennn, Moundville.

Burke, C. Mueeeernnannneenioninn.n. \ZV 1S Walker.

Burton, W. Ceevrienniieianian i Bronaugh......cceeen. Bronaugh.

Crawford, C. Bueerier ienvneinnan. Walker.eeeooenvennn Walker.

Davis, JOSEPheeee vt vi e LN 6

Devere, J. M .ov cooiiiniiin e Moundville - .. cene .t *Moundville.

Dickson, Mine..e. ecovveeniasvinnnn, Nevada.erecoennniane. Nevada.

Downing, E. S.eevien i ceeoWalker.oeoiieianiaa Walker.

Every, Milton...... et aaas LN ‘e

Finley, Livereerveaanarancenenannan. Nevada.

Franks, A. Heoeoerovvieeiieneeeon. .. Moundville......... ..Moundville.

Gill, Jo F eeeenveneiee savinnenanans L NN “

Green, EAWArd. e veees covevanannes Bellany.....+.« .... . -- Bellany.

Gonterman, W. Geeeievnennenrs une Sheldon....«.........Sheldon.

Hightower,J. Heevvrvriann wuenn oWalker.eveseeconnenn Walker.

Hill, Willis Dveaver oo v veveeeeeooo. . Moundville. ... ...... *Moundville.

HO88, G Srveveerniiiainnnnieieinn Nevadd.e-vveeeennn.. Carbon Center.

Hunter, B. Novereeaeeriieiienianss Walker.e.rannn. Ceeees Walker.

JONDSONS e aveanare tiaasanaeaniannnns 6 i, “

Larkin, W. E..ccevoeovenns vveeene.. Bronaugh..co.oenen. Bronaugh.

LAND & COvvveveverervenasnsnannass..Nevada.

Lueas, J. Ceeeeveeerenananens oo -o.Bronaugh....c....... Bronaugh.

MoOre, JODN vee veee caeanranronnnaia. Moandyville ...... ...Moundville.

O'Bryan, Wm. & Co.veeenvnnne. Ve Carbon Center....... *Carbon Center.

Pope, S. Ouerrececenveiirnonnnconnns (T

Potter, Sam’l..cveeevee vanen aninnnn Walker....... vestaan Walker.

Powell, W. S. Coal COvvvnnvennnen. . Moundville oo eennnne Moundville.

Prewitt, W. H..... esevanee shesnvennn Walkereeee ser coonoe Walker.

Robinson, W.Deeeeeenresverevonn ... Moundvillee.ooeneenns Moundville.

* Employing ten or more men.
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VERNON COUNTY—Continued.

Je ;' s Nume of Mine Operator Post Ofice Mine Located
P : 5 or Company. Address. Near.
’ ’ Sal‘e’man, Te Buvevreroeneneonnsnannes Carbon Center. ...... *Carbon Center.
Seawell, J. M. & Co........ Ceeeeeenns Kansas City...c.oe...® ‘-
E;’ AN Smgsh" POl eeevevnnrrenunnienenann. Bronaugh............Bronaugh.
Sl Lo FoTEERG - B C.&W.Toouennnnnn. oo MilOeeneennrnranennn, Milo.
Wi lo‘bt"z}”, 35 PR P Walker.....ceee... .. Walker
cre, ;Xradq_n,,;f’A" ............ L

: * Employing ten or more men.
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For such purposes it can then be obtained at a price specified below,
until the'edition is exhausted.

BULLETIN NO. 1. Price $1.00.

ConTENTS: Administrative Report, by Arthur Winslow, State geologist,
18pp.; The Coal Beds of Lafayette County, by Arthur
Winslow, State geologist, 8pp.; The Building Stones, and
Clays of Iron, St. Francois, and Madisen: Counties, by G.
E. Ladd, Assistant geologist, 23pp.; The Mineral Waters
of Saline County, by A. E. Woodward, Assistant geologist,
15pp.; A Preliminary Catalogue of the Fossils occurring
in Missouri, by G. Hambach, paleontologist, 15pp. 8vo.
Paper. 85pp. 2 cuts. Jefferson City, April, 1890.

BULLETIN NO. 2.

CONTENTsS: A Bibliography of the Geology of Missouri, by F. A.
: Sampson. 8vo. Paper. 158 and XVIII pp. 810 titles.
Table of Contents, author and subject indexes. Jefferson

City, December, 1890.

BULLETIN NO. 3. ‘

CoxTENTS: The Clay, Stone, Lime, and Sand Industries of St. Louis
City and County, by G. E. Ladd, Assistant geologist
80pp. The Mineral Waters of Heury, St. Clair, Johnson,
and Benton Counties, by A. E. Woodward, Assistant
geologist. 8vo. Paper. 101pp. 4 cuts, 2 maps. Jefferson
City, December, 1890.

BULLETIN NO. 4. :

CoNTENTS: A Description of the Lower Carboniferous €rinoids from
Missouri, by S. A. Miller. 8vo. Paper. 40pp. 5 plates.
Jefferson City, Fehruary, 1891.

BULLETIN NO. 5.

ConTENTS: The Age and Origin of the Crystalline Rocks of Missouri, by
Erasmus Haworth, 37pp.; Notes on the Clays and Building
Stones of Certain Western Central Counties Tributary to
Kansas City, by G. E. Ladd, Assistant geologist, 43pp.
8vo. Paper. 87pp. 5 plates, 5 figures. Jefferson City,
. July, 1891.

BIENNIAL REPORT of*the State Geologist, transmitted by the Bureau of
Geology and Mines to the Thirty-sixth General Assembly.
Small 8vo. Paper. 53pp. 2 small diagrams. Consists of
an historical sketch of the progress of geological work in
the State, and of a report of progress. Jefferson City,

December, 1890.
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