
GEOLOGICAL SURVEY OF MISSOURI. 

Page 

" 
" 
" 
" 
" 

" 
" 
" 
" 

ARTHUR WINSLOW, STATE GEOLOGIST. 

21, line 
31, " 
41, " 
441, ,, 

52, " 
75, '' 

ERRATA. 

21 from top, for "specs," read specks. 
21 " " after "at," for "A." read F. 

3 " " for'' R<ty," read Clay. 
4 " " after " deepest," insert operated. 

18 " " forl8to20inches,read15tol8inches. 
9 " " and in marginal reference, for "Ben­

field '' read Benefield. 
82, " 15 " " for'' mine," read mined. 
87, foot note 1, for "page 173," read page 180. 
91, line 9 from bottom, for " ,.;eparate," read separated. 
93, " 6 " top, for" 20," read 26. 

" 102, foot note 1, for "page 371," read page 373. 
" 110, line 18 from top, for "Finney," read Tinney. 
" 165, " 21 " " after" 1855," insert Part II. 
" 196, " 2 from bottom, for" Lowery," read Lowry. 
'' 209, " 28 " top, for ".Hellyer," read Hillyer. 

NOTE.-The above corrections should be made in the book at once, to guard against 
the possible loss of this slip. 

j.•', :~! .*'!.'.. • "M ~ ". 

ii.:~ ._:· :: j "' :- .; L ~ 
-: 



GEOLOGICAL SURVEY OF MISSOURI. 
ARTHUR WINSLOW, STATE GEOLOGIST. 

A PRELIMINARY REPORT 

ON '!'HE 

COAL DEP08lTS OF lVIISSOURI 
..:S-s?: 7c!5' .A46 9 

~'IWM 

FIRLD WORK PROSECUTED DURING THE YEARS 

1890 and 1891. 

WITH 131 ILLUSTRATIONS. 

BY 

ARTHUR WINSLOW, State Geologist. 

PUBLISH.ED BY 

THE GEOLOGICAL SURVEY • 

. JE~'l!'1£RSON orrY, 
NovgMJ)Ell, 189\. 



Nl.XO~-JO~"ES PRl~TING Co., ~12 PINE ST., ST. Loms. 



BOARD OF MANAGERS. 

Governor DAVID R. FRANCIS, 

Ez-ojficio Pi·esident of the Boa,·d, Je;(f'et•son City. 

G. C. BROADHEAD 

WM. B. POTTER 

,J. H. BRITTS. . 

W. O. L .. JEWETT 

STATE GEOLOGIST. 

COLUMIUA. 

ST. Louis. 

CLINTON. , 

SHELBINA. 

ARTHUR WINSLOW JEFFERSOX CITY. 

(S) 



ASSISTANTS. 

PERMANENT ASSISTANTS. 

F. L. NASON, assistant geologist. 
Specfolties: Iron and Manganese. 

.J. Tl. ROBERTSON, assistant in 
Zinc nnd Lead u.iork. 

E. H. LONSDALE, assistant i11 
Cia!f and BnUdin[! Stone work. 

T. B. MARBUT, aicl. 

C. R. KEYES, paleontologist. 

C. :F. MARBUT, as~istant in 
chrwge of .deta'ile!l mapping. 

LEO GLUCK, assistant in 
Goal wm·k. 

l\f. C. SHELTON, aicl. 

S. R. MANN, secretary. 

SPECL\L AND LOC.U, ASSISTANTS. 

EHASMUS HAWORTH, 
Specialty: Petrog1·aph!f. 

C. H. GORDON, 

J.E. TODD, 
Spec'ial a.ssistant in the Qu<lteniary. 

H. A. WHEELER, 
Special assistant {n the Coal Fields. Special!!!: Ercperhnental Clct!J tests. 

E. M. SHEPARD, PAUL SCH\YEITZER, 
Local as:sistant in fiJ'eene count!f. Spealaltu: :iffn.e~·al. TVaters. 

E.W. NEWTON, 
Local assistant ln Poll.: couut,11. 

(4) 



OFFICE OF THE GEOLOGICAL SURVI<JY, } 

.JtWffJ<;Rf\ON CITY, l'IIISSOURI, 

November Hth, 18Dl. 

To the Pres·1:de11t, Gm,ernot Drwhl R. Fmncis, and the members of the 
Boa,1·cl of Maiwgers of the B1wecm of Geology unrl Jlfines: 
G1<mTL1·:~rnN: - I have the honor to transmit to yon, herewith, a 

preliminary report upon the coal deposits of the State. This report ... 
emhoclies pa,rt of the results of such observntions in the coal fields as I 
have personnlly been able to make, during the past two years, in the 
time which could he spare1l from the administeative duties of my position 

ancl from the general direction of other work of the Survey. Though 
thus necesstirily of a preliminary and ineomplete nature, I feel that it 
will satisfy to n. great extent ii, demand for immediate information which 
is nm.de evi<lent; from frequent u,pplieations received at this office. In 
the light of these eonsideratious I trust it may meet with your favor, 
mid I, further, earnestly hope that it may prove of immediate benefit to 
the important internsts of the i':ltate to which it relntes. 

Very respeetfully submitted, 
AR'l'IIUR 'WINSLOW' 

8tate Geologist. 
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PREFACE. 

The following report relating to coal in Missouri is prepat·ed 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 diffe~·ent coal beds is only brietly touched upon; such 

descdptions 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 as a result of this detailed work. Ftll'ther, the discussion of the 

~daptabilities of the coals for steaming purposes, for domestic use, for 

the production o.f coke or for illuminating gas is not entered into here, 

as this discussion can be attempted only after the analytical ancl experi­

mental work 011 these materials is completed. The results of this 

work should ultimately be published in :t complete report upon the 

coals and the Carboniferous of the State, and in such report should 

be incluclecl 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 conditious 

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 eAist. 
Special effort has been made to obtain and include all informa­

tion and results particularly relating to coal as were not obtainable at 

the time the earlier surveys of the State were in operation 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, ancl 
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8 PllEFAC I•:. 

other membe1·s of fol'mer RutTeys. as is referrecl to on several of the 
following pages. 

Of especial rnlue in this repol't are the records of the va.rious deep 
;;,hafts aud drill holes which are iliclncled. These were furnished hy 
many different individuals, and, iu 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 haYe generously 
contribute(l such results in a free. public-spirited manner. Theim­
portauce of fnmishing such records to tlte SmTey, where· they may be 
kept on file for ready reference. cannot be too strongly emphasized. 
Hundreds of such holes have been put down iu the State for nu'ious 
purposes, and from compamtirnly few of such are reliable results now 
:;wailable. Such lloles are generally sunk for n. de!iuite purpose and 
when that end is reached it, occurs to few tha,t the results may still he 
valuable for other purposes. But this is almost rtlwa.ys the case. 
'Vhether a thick eoal bed be encountered or not :1 good record estab­
lishes a series of facts coneerning tbe geology of the localit.y and is, hence, 
valuable. For instance, the record though apparnntly barren of results 
of economic value, may show that the drilling stopped in a cert.a.in lime­
stone, which, by comparison with a record obtained elsewhere, we know 
is :W or 50 feet, as the case may be, ahoYe a certain valuable coal bed. 
Hence, from the study and comparison of these two_ records we are able 
to predict the prnbable existence of workable coal within a short distance 
of the bottom of the hole. A.gain. the hole may have penetrated rocks 
which we recognize as below any coal in the State ; in tllis ease the 
result is of general value in prewntiug further exploration jJelow this 
• lepth. Only from the results of sueh deep drilling can the area of 
available coal in the 8tate be exactly determined and the limits of the 
individual beds be defined, espeeially in those parts of the State where 
the coal beds are deep beneath tlie surface. 

The reason why records of va.Jne are not always attainable is. how­
ever, not only because of negligence on the part of those immediately 
interested to presen·e them, nor yet beeause of refusal to contribute 
t.hem. 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 haying sufficient knowledge of lithology or geology to he able 
to accurately descrihe and record the deseriptions of the rocks Hrny 
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 triekery and bad 
faith on the part of the driller towards those in ·whose service he was 



supposed to be working. The uncertainty attending such work has thus 

bronght 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 unfortn1mte, for such work can and should he prosecuted by every 

progressive community in the coal regions which is anxious to determine 

the existence of coal beds ancl 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 oHlcial 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 nnhesit:ttingly usecl, a.nd will be entirely comparable. To any 

pl"ivatfl iw1ividual or community desiring to have a deep drill hole sunk, 

t.he Survey could arrange to recommend reliable men whom the 

imlividual or community can employ to do t;he work of <hilling; second, 

it; could supervise this work, and last it could furnish an official state­

ment of t,he results of this dl'illing. 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. Tlrn.t this would be, in every way, a liberal 

offer, cannot be disputed. In addition to securing reliable results, the 

individua.l would, by tllis means, be put in possession of a report, which 

would be, as j(; were, negotiable. Being of an official nature, from an 

impartial somce, others will place faith iu it aud will invest money ou 

its authorit;y, for purposes of actual development, where they would 

uot do so, were tho 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 accmnubted an inYaluahle mass 

of material from whieh it would be possible to outline, with a. high degree 

of accuracy, the general limits of ea.ch and every coal bed in the t\tate. 

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 conditiou of ex~wt knowledge is worthy 

of our serious efforts. · 
In the prcparntion of this report the writer is inclebtetl to members of 

the Survey for fielcl notes ancl for assistance in the office. Thus, from 

Mr. Gluck' s 1iotes part of the material for the rnmarks on Lnfayette and 

,Johnson counties was obtained; from Mr. C. F. l\fa.l'lrnt's notes material 

relating to lfandolph, Howm·d, Hay and Ca.Id well counties, and, from Mr. 

C. H. Gordon's, acldit.ional material relating to Randolph county. The 

notes for the appendix on the methods of coal mining were almost 

eutirely collccte<l by Mr. Gluck, under the writer's direction, and the 
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illustrations for the report were all prepared by the former. For assist­
ance in preparing the manuscript for the printer, acknowledgment is 
due Miss S. R. Maun, the efficient secretary of the Survey; ancl 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. \Voodson, 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 apprec!ated. 

ARTHPR \VINSLOW. 

State Geologist. 
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THE COAL DEPOSITS 
BY ARTHUR WINSLOW. 

CHAPTER 

INTRODUCTION. 

THE COAL MEASURES. 

Dl&ttrlbution and Topography- Lithology and Stratigraphy-The Process of Deposition. 

DISTRIBUTION AND TOPOGRAPHY. 

Distribution. The geographical limits of the Coal Measure 
rocks, or of strata canying heels of coal of Carboniferous age, in 
the State are outlined ou the small map inserted at the end of this 
report. As is there seen, the whole western and northwestern por- .Area of the Coa.l 
tion of the State is occupied by these rocks. The general eastern Meames. 

and southern boundary of the formation is a sinuous line running 
from the northeastern to the southwestern cornet: 'Of the State. 
Beyond this general boundary there are, further, isolated patches, 
or outliers of the formation, which carry its limits still farthe1· 
east. The total area thus included is estimated to be about 
23,000 sqmtre miles, distributed over 57 counties in whole or 
in part.1 

The 1'opography of tlte Uoal J.lfeasu1·es. Topogl'aphically 
the Coal Measure area is a plateau in which denudation has not Topofi:fe~~~ny a 

progressed very far .. It is the product of tb0. 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. 

l 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 ai·e of details, 
includtng some slight extensions of the areas in some of the border counties. 
The detailed work of the present Survey has not progressed far enough yet for 
a more exact map to be attempted; but so far as o~servation has gone up. to 
the present time it in every way re11.ects credit upon the early and provisional 
delineation of the 11.rst Geological Survey. 

(19) 
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The Missouri river traverses the area, from the northwest 

·-tp:~1f ~q~~lfst ,and divides it into two large but unequal por­

Pr!nclpal ri'lers:- €ions, tbat'noi"'t-li of- the river being considerably the greater. 

: .Thia .i~ .tAe. PJ;lly stream that can be considered navigable. 

. • ; :d.i1:tfid.li s:lv.~r~qii~he no!'!h, and Osage river on the south are the 

-::: }:".·:._next largest and ~1~~ ~s.~.d for purposes of local transportation. 

·. :.·_: ! ;~.f:te-·:M.isson,it.:'i~v.e.: --bas about reached its buse level and 

. • ~brr;Af-a.i it§ "·61;a;u~el little, but is exte~ding its flood plain 
Base levelling 

begun. by lateral degradation. The same may be said of the lower 

course;; of the larger streams which empty into this river. As 

one approaches the head water.s 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 

snrtdace_a gently slightlv undulating plain, bordered hv gentle and sometimes steep 
nn nlt1tmg plane. " • ' 

slopes along the drainage channels; in the immediate vicinity 

of the larger streams the horizontal area on the sum;nits, between 

the depressions, is smaller and the slopes are steepei- and longer. 

Through Lafayette and- Johnson counties, ana along the Kansas 

line, in Bates and Cass counties, mesa like hills are developed, 

capped by resisting horizontal strata; but these are of only 

occasional occurrence. North of the Missouri river, and. for a 

few miles south of it, glacial deposits tend to softeri the contour 
Glacial deposits 

soften the con· of the country, but do not obliterate its distinctive features. 
tour. 

Thus, in the immediate vicinity of the river, thick deposits of 

Loess form a mautel over the surface, while, farther north, a 

thick layer of silt covered sand and clay occupies the place of 

the finer material farther south. These deposits round off the 

ragged edges of the topography and, in places, make a level plain 

where, in times past, there wns a large valley; but the country, 

as a whole, still preserves the character of an eroded plateau. 

Topography ado· The topography may be considered as in an adolescent stage, 

~~~nt and ma· bordering on maturity in places. The drainage channels are 

permanently and well established, but corrasion has not yet done 

all it has to do over a large part of the area; only, perhaps, 

along the valley of the Missouri 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 bqrdl';(~:}l~j.bg~a~~!ft. 

600 feet, while that of the uplands, in the norti1~,e~fr1'.ri ~i>l·n~i:- C:i" , 
the State is over 1,200 feet. The gen~ral elevation of the 

country above the adjacent drainage levels is fro~1~i0t11~:o~'~~ 200: 
feet. Along the marginal line~ of tb~',_ G,Qal ~ 1vU~sh~'e;~, fr~hl: , ,:' -;~,: · 

th t t th t th f 11 . · ' · .~ , , , . \ . , :R;i.01£,ev':f i;1t1tude. 
nor eas o sou wes , e o owrng are, ;.:n,<j,' a1~pt·c;ix1n;i8.;t~ .a ... ~n~: ~: · ,-:. " 

tudes at successive points, on the summits 'b'<3fvl~t1 :qi4,ina~~:"'' 

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 ::;imilarly topographically: Kansas City about 950, 

Leavenworth about 1,000, Plattsburg, about 1,000, St. Joseph 

about 1,050, and Maryville, about 1,200. 

LITHOLOGY AND STRATIGRAPHY. 

Litholog7,1. 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 grnined and friable, and are often filled with 

· specs of carbon and with impressions of leaves and sterns, 

especially along the stratification planes; mien, is almost always 

present. The sandstones are most abundant and prominent in The sandstones. 

the eastern and marginal area of the Coal Measures, and they 

there constitute a considerable 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 calca­

reous, and frequently grade, by almost imperceptible degrees, 

into sandstones or limestones; they are of black, drab, gray and T'· h 1 
~ 

ue s a es. 

red color~. 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. 
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The limestones occur sometimes in massiv(l beds, three and· 
even more feet in thickness, are occasionally concretionary in 
nolipl:u- ·fo:vn}s, are sometimes laminated with uneven bedding 

•. ~ •fl!• e " t_.., "•e; : 
,.. "~an~~ bu~':sJ·e.nlfuo~t always of a fine compact texture; they are 

of drab color an"d. are readily distinguished from the white, coarse 
~~~iii~a~:~e9).~~j~talline limestones of the Lower Carboniferous . 

• ::• ·•• :Tiie·'Iiille~tCin8~ 'a):e l~~~ abundant over the extreme marginal 
The lflllest.q,nps~. d b • •. • ·<:J?··: d h' k t d th ' t · ··: :.·:: .m~ea, an ec{\rp.e•PlOf~.5.requent an t IC er owar s em er1or; 

··: i i~\f tl1~ii.°~·th~iferb'1)ortion of the State they occur in successive 
beds ~ggreg~ti;1g 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. 

The coals are all bituminous·~- with the exception of certain local 
deposits which approach cannel coal in character. The beds 
range in thickness from one inch to about five feet. The coals are 
generally soft and pyritiferous, with selenite or calcite almost 
always present, in thin scales, along the joint planes. They ure 
most frequently underlain by clay, whfoh sometimes contains 
stigmuria casts, and are generally immediately overlain by black 
shales, frequently fissile, or by ii gray or drab clay shale. In this 
roof shale leaf impressions are found in places, but the localities 
are few where such are abundant. Sometimes sandstone rests · 
directly upon the coal, or a limestone cap rock is barely separated 
from it by a few inches of clay or shale; but such instances are 
exceptional. The coal beds are most abund:int and are thickest 
ovet· the marginal portion of the Coal Measures, where they 
occur near the surface und 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. 

Stratigmpliy. The Coal Measure rocks o'f Missouri are 
arranged in a series of strata which have, generally, a slight 
undulating, westerly dip, such that the uppermost rocks are at 
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the surface in the northwestern portion of tho State, and lower 
rocks crop out alonO' the maro-i.n to the east. Thu&~ could we Genert1;l cross-

i""') o - ,.,, .,"",., ·~· ~ , .. ,," _. ,._ ~. section. 

cleave open the earth along the line runni.r!g~ N.m:g.- :j;!11?'-1191't~::- _ 

westem corner of the State eastw:ud through the Coal Measures 

there would be exposed to our view an arrangq:n.'l'!J~'t-0f'-~tnit~,= 
somewhat as is represented in the adjoi~}JJ?? Fi;g'.;j 1·>·>-. -:,. ,: ;--.: 

. , . 
"r· 

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

The estimated maximum thickness of these Coal Measure 
rocks is about 1900 ft. That is, to penetrate the entire section 

of these strata at point F, (Fig. 1) in the northwestern corner 

• 0 '• ..,,., .. 

of the State, a shaft 1900 feet deep would be necessarv. East- Total thickness 
• abom lillll• feet. 

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 fonnation at. any point within the 
area of its distribution may be anywhere from 0 to 1900 feet. 1 

1 For the measurement of this total thickness, so deep a slutft has never 
been sunk at any one point; but, through the iuflueuce of the westward dip of 
the rocks, various stmta tire successfully brought to or near the surface at 
numerous points and, from a series of separate measurements of the 
individual strata, or groups of strata, the general thickness is compiled. It is 
as if the distance between two floors of a house were determined by adding 
together the height of each step of a fight leacling from one tloor to the other. 
Were each and every stratum successively brought to thf! 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, Rome strati1 are probably nowhere 
exposed n,t the su'rface 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 lilpited 
areas they are always open to correction or substantit1tion in detail as deYelop­
ment proceeds. 



24 PRELDIINARY REPORT ON COAL. 

Thus, along Hs margin, the Coal Measure formation may be 
considered to taper to a feather edge while in the extreme north­

··Jr~JtJ:~ :~!a.~,;jefr 9f the State, it h~,,; an aggrngate thickness of 
_., f1"' ... 6 '.'.. , r ., .... II 0\ f!" ' 

nearly 2,000 re'tlt afid. consists of morn than 200 strata . 
• ,.. Dn.ti\.e)J3,.Sis..Q£ the figures given on p. 21 we have an elevation 

·".. ~ :~f:fl,~~,l~~~Crl !Je.tifor tl~e..fioor of the Coal Men,sures at the margin 
·::· -~·: .•. near Sedalia, and,.i¥.1.-tb.e:.extreme northwest, the elevation of the 

s1°1;e 0ii:~~&·:·1iffi.5oi··~t.' '°2' bout: }5~t{,; .. :~.· 7.oo feet; the consequent 1)resen t slo1)e of this 
... -111 deereC.• .. ., ... • .. - '\ • .. • "•"'" · 

floor i.s·i6S-0 rt:i"et 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, aboue the level of Seclalia, is only 300 feet. 

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

~trata :'_e1ry varia- may be; limestone beds fluctuate greatly in thickness or may be 
IJ e. 

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, 1 X or wood 2 and Broadhead 3 all refer to such variations 
in section;;:., and they are encountered in mining operations, often 
to an embarrassing extent. Of most conspicuously irregular 
distribution are the sand::>tones of the marginal area. These 

S I t sandstones mav be divided into two clas:;es. First, there are the 
filll s .ones cspem ' .., . 

cially so. regularly interstratitied beds, ranging from two to ten or more 
feet in thickness, 1vhich, though less peesLstent than the other 
beds, can yet be recognized clearly as interstratified member:::: 
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 heckling planes. These may be 
connected with the thinner interstratified beds, but where they 
attain their characteristic development, they cannot be classed 

i Report Mo. Geol. Sur. 1855, p. 87. 
2 Report Mo. Geol. Sur. 1873-1!, pp. 200 to 215. 
3 Report 2\fo. Geol. Sur. 1872, part II, p. lfll) and elsewhere. 
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as in terstrntified beds of the Coal Mea,sures ; but, apparen,tjy:,, ~we~'- , , , 

deposits filling channels which were eroded in the Co~l Thl~l{"'~·}:~\: ~·/ 
strata, presumably during the Coal Measure periocl.'l ~ ",,.•' '' • ·· · ' 

The fauna of the Coal Measure rocks indicates the;~:x:i.~t(·mc~,·,_,: ::·:: 

over the marginal area, in what have been t~1:med 1:M.~ ~~,;:er-3 : .. : ;\: ,. 
Coal Men sure rocks, of brackish and shallow'- ~v-at'e.t·e-; . while, in coafa~~~~~~\--.\, • • 

the interior, among the rocks designated Upper\)6~);'~i~~~.ire~f;:l: · \-:\ \\···· .· 

marine forms are more :1bundant. There is nothing at :tll '}:iro..:' ' 

nounced in the :founn which would call for great priority of 

deposition of the rocks of Hie marginal area over those of the 

interior. 
'J'HJ<J l'IW<..:rnss OF DEPOSITION. 2 

From a conriideration 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 he offered. 

1. That the marginal conditions were generally 

brackish wa.ter, favorable for the. formation of 

beds. 

those of 

the coal Essential condi· 
tions of deposi· 
tion. 

:.?. Tlmt mnrine and. deep water conditions were more fre­

quent over the cent.ral a,_ea, permitting the deposition of 

thiek berfa of limestone. 
· :L Tlud;, during the process of deposition, the strata from 

the base to t.11e top of .t.he Coal 1\Ieasnres were, at intervals, 

at Ol' neae the surface of the water, permitting the growth 

of the coal llora and the accumulation of coal. 

4. Tlmt at least some of the strata were deposited in an 

exactly horizontal position. 

1 These ch:tnnel deposits arc in places a 1~1ilc or mort> wide and ~pparently 

200 or more feet thick; they limit slmrply the coal beds and the other regularly 

deposited strafa. 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 detenniuec1, ancl 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 :=mndstone of pre-Coal Measure age, really belongs 

to this formation. 
2 The following cliscussion of the process of deposition, as well as the 

n;iatter of the two preceding pages, is extracted from a recent communication 

of the writer's to the Geoloii;ical Society of A1nerica. (Bull. Geol. Soc. Am., 

Vol. 3), to which the reader is referred for fuller treatmt:nt of the subject. 
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. .According to views heretofore pl'esented the Coal Measures 
"··.f ~~f:"-.~~ iJi:isoj,;1.ri have been separnted into an Upper, a Middle and a 

· Lower~ afvi~ro1.1, respectively 1317, 324, and 250 feet thick,1 all 
: :·:: : :·-.hfil;;V:~~g; ~~light dip a little north of west. The common concep-

.. .- .. ; :·; : __ : · .. :B_~ia.:o.·~g:iiding these divisions, as well as those of the contiguous 
.:/!.·:.. Iow·a Co~l M.eaB~tls, is that they underlie each other successively, 
·:ir"ce:ttJ~~a-ev~~'s.nd :tf1~~; :i;'ii&uid the strata of the Upper Coal Measures in the 

Measure di V'i"; • • • •• • • 1 } h sions. • · "b.oz·thwestern part of the State be penetratec by a s rnft, t e 
members of the Middle and Lower Coal Measures would be 
imccessively encountered. The reservation is generally made, 
however, that some of the beds will probably thin out, disappear 
or be replaced by others, so th11t exactly t.he 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 divioions of the C(Jal Measures. 

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

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

str:~~i~~i,ff~1~11Y other, they must, on this interpretation, all have been deposited 
as hol'izontal 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-

1 Report J\fo. Geol. Survey, 18i2, Part I, p. 6. 
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dence of about 2,000 feet, equal in rate and amount over the 
whole area, with which the process of deposition 4ept~:p~~ 1i1.i~.i;~~:ice of 

·~ -;, .. ,. " ~., ..,," "'~ ~v"' f~t...-called equally and exactly over every portion. An id~!l"'n·e.etol'alion for.· • - -
to a horizontal position of these strata is represented -!1!-.f !g,t~\·~. __ : : : ·-: 
3, and it is there t~pparent, at a glance, that, p~~~~edi~-g-~~:~\l!f):_;~-~~ .·· .. -

----- ----~- >"_:-- ... - ~-'--~~\::~\~-------~---- <· i)~)f ~o ·=~- • .. • 
. -. "' ~ 

l<'IG. 3. Same ns l<'ig. 2, wltlt Atratn in a horizontal position. 

supposition, the portions, of at least the upper parts of the Coal 
Measure formations, represented could be only small remnants 
of the whole, and that, with the indicated thicknesses, they 
must once have spread over the higher Ozark region, as well as 
over the area of lower rocks in northern Iowa. We cannot 
believe such extension possible without, at least, some remnant 0~W~n~0!\m~:a~~ 
of these rock:> being left over the territory where they are now ures. 
never found ; such hypothesis is opposed to the views which have 
been advanced concerning the age and history of the Ozark 
Uplift; it is contrary to the authoritative and generally accepted 
opinions concerning the original limits of the Coal Measures 
both in Missouri and Iowa.1 Such representation of the relation 
and positions of the Uoal 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. 

l A niore 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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, . • ,Pt~1rting with the indisputable fact, as proved by deep drilling 
·.,; ':.".; ;~··. im1:·iliafting in the. western portion of the State, that at or nen.r 

,,,,.,... .. :6" •'"11>"~. "' .. ' . 
~riltane,\l'liascofthe bas"e."of '1:he Coal Measures here, are strata of shallow water 

shailO'W \\"tlter 

orig~i:·:; ::· •• o.i:ig;\D:·~.'~~ must allow that the floor in the interior was, at the 
··,. ! /: : .. :· .. :.ti:o~jnpjiig of dfil.position, near the su 1·face. We will assume next 

<::. ·):: .. ,... that su~llJ.GJ.'f!.'s:n~.e began over the central area of the Coal 
........ ·'." • "" " ,!':>. •• 1· b d . F. h . 
··::';!::· ~·::·~eii~~~~~-..a~t tat, as represente rn <1gure 4, .t e margm 

• : '•.·()f••tH:~· e;rly Coal Measme sea or swamp, B, was well within 

the pl'esent limits, A, of these deposits. As soon as this 

--------~h 

b'IG. 4. Diagram mustrating 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 gradual I y towards the interior, the 
character of the nrnterial changing at the same time. The mar-

coaI beds .grow ginal are•1 would thus be the :first to become a shallow water area 
fron1 nutrgu1 ' (. - ' 

outwards. suitable for the formation and accumulation of coal. As the 

basin became gradually filled with sediment from the margin 
townrds the interior, the coal swamp would slo~ly creep out hori­
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-

c 

FIG. 5. Diagmm illustrating early conditions of deposition. 

sents the resulting conditions prnvidecl deposition is continued and 
subsidence is arrested. The number o± deposits cannot be taken 

to represent, strictly speaking, so many individual and septt'r:ited 
strata, :is each one may be made up of a varying number of 
layers of different materials; they simply indicate the limits 
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reached by the deposits fo successive intervals of time. The 

apparent dip and the consequent unconformity of the coal layer, 

C-C, upon these underlying strata, is also much exaggerated 

by the excessive vertical scale ; if reduced to the natural scale 

neither the dip nor the unconfonnity would be perceptible at 

any one point. ' 

The natural result of such a growth of sediment is that a coal 

bed will be thicket· near the margin, where its accumulation . 

begins and continues longest, than in the interior, and the thick- '.l'l~~~~ng:~~~~g;a_ 
.. f th b 1 t . t 'll d 1 } l l dependant upon 

ness o , e ec, a any one pom , w1 epenc upon t 1e engt 1 rate of snl.lsi-

t. t" l · l · l · b ·a · t l d ·h · I dcnee. o 1me c urmg w uc l su s1 ence 1s arres .ec an. t e accumu a~ 

tion is allowed to go on. The coal bed may expand over the 

whole area as is represented in :Figure 5, and may , there 

accumnln,te 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 charactel' of the str<~ta. A rapid, 

continuous, 01" 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 01· other fraction of the submerged 

area, would fix a limit to that individual bed at such point, and 
Stratigraphic vnri· 

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 deep water or marine conditions would be more prevalent, 

and where the rate was slow shallow water conditio1rn 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 urea, the first formed and lowest beds would 

gradually acquire a western dip, while the uppermo;;t bed is hori-

zontal, and the aggregate thickness of the deposits would increase 

towards the interior, although the thickness of an individual 

stratum, or of a heterogeneous deposit formed during any selected 

interval of time, would diminish, proceeding from margin into 

interior. If subsidence were anested along the mai·giu and con-
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tinned 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 

;:;uab;~~~ft~g1:,nu deposits would taper out within what were prnviously 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. 

FIG. 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 arett before subsidence set in again; at C is 
another bed which extended, however, only a short distance 

musrratiouofprc•- before being submerged; at A is a third coal bed which had a 
iieo'i;'. of depo,i- longer period of gl'Owth 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 margi1't, A, was elevated and the depression in the 
interior continued, and these opposite movements were kept up 
during the periods of accumulation of tbe strnta 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 ahove the 



'l'HE COAL :MEASURES. 31 

watel', such that the upper bed,,; 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 Details impossible 

• to represent 
of strata which resulted from all the combinations of conditions 

which probably preva.iled during the deposition of the Missouri 

Coal Measures; but, always allowing for the great exnggeration 

of thicknesses and of a.ngles of dip an(;l 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 a.mount of erosion will suffice to produce 
the present limitations of the upper strata. 

b. How coal beds tlre more abundant over the marginal area. 
c. How the iuterval between any two strata may be very 

different at different points. 
d. That a colnmn::ir section, constructed from outcrop meas­

urements of successively exposed strata from margin to 
topmost layer, will riot represent the succession of rocks 
in snch a seetion as at A in Figure 1. 

e. Tha,t a coal bed may, at one point, immediately overlie 
l · l ' l l t l f . . l th . Conclusion>< from strata w nc l are WI! e. y separa ec rom eac i o . er m hypothesis of 

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

two separn,ted outcrops of the same coal bed may easily 
be mistaken for outcrops of t,wo 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 heels encountered at the base by drilling 
in the i1iterior may be of earlier age than these marginal 
beds. 

g. That the arenaceous character of the marginal deposits 
is an essential attribute of their location and not one of 
their age, and that sandstone, shale or limestone may be 
prevalent among the upper or lower beds 0f the Coal Meas­
ures according as they were marginal, shallow water, or 
marine portions of the deposit. 
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8ornething like a true section of these Coal Measures Rtrata 
can ultimately be constructed by the present State Survey, after 

A tru<;. s~ction n all the many sections and records obtainable have been studied 
poss1bil!ty of the 
future. and correlated. Until then we must proceed with extreme 

caution, with the anticipation that all the intricacies of deposition 
which the conditions herein referred to call for, may exist and 
will have to he unraveled.1 

'II 

l The phenomena from which the hypothesis of deposition al>ove outlined is 
tleduced 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 alr~ady referred to, in Vol. 3, Bull. Geol. Soc. 
of America, and a mere referenee to the various publications cited from will 
suffice here. These are: -

I. Report Iowa. Geol. Gurvey, 1858, James Hall. Vol. I, Part I, p. 135. 
2. Report Iowa Geo!. Survey, 1870, C. A. ·white. Vol. I, pp. 227, 250, 25H. 
3. The Stratigraphy of the Iowa Coal Measures, C. R. Keyes. Bull. Geol. 

Soc. America, Vol. II, pp. 282, 284, 285. 
4. R'::port Ohio Geol. Survey, 1875, J. S. Newberry. Geology Vol. II, pp. 

117, 166. 
5. Report Ohio Geol. Survey, 1884, E. Orton. Economic Geology, Vol. Y, 

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 Alleghauy Mountains, by J. J. 
Stevenson, Ph. D. Trans. Amer. Ly. of Nat. Hist. of N. Y., Dec. 16, 1872, \yol. 
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. XIV, No. 93, pp. 283 to 295. 

9. The Structure of Coal Beds, by J. J. Stevenson, 1878. Chap. XXI, pp. 
283 to 303. Report K. K. K., Ligonier Valley, Secoud 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 applicability, at least so far ;ts the Coal Mea,;ure deposits 
M"e concerned, and perhaps with regard to other formations. 
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CHAPTER II. 

THE COAL BEDS. 

THEIR DISTRIBUTION AND CHARACTER. 

The conditions restricting distribution -The conditions restricting availability. 

No one coal bed in Missouri can be affirmed to be co-extensive 
with the area of the Coal Measures and within a still smaller area workableare'.'ofa 

' ' coal bed limited. 

does any one bed possess those characteristics of thickness and 

quality, or is it accompanied by the other conditions which go 
to "make it workable. The conditions of principal importance 
restricting the distribution of Missouri coals may be classed as 

follows: -

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

the existing topography. 
8. The presence of buried channels, of various ages, indis- Condl.t!on~ re· 

· · h bl · tl · · h str!ctmg d1str!. 
tmgms a em 1e ex1stmg topograp y. bution. 

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 then· availability 

are: -

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

gerous, highly expensive, or lioth. 
3. Disturbances which have produced faults or have caused a conditions re· 

squeezing or , a 1)artial ·erosion of the coal bed givinO' rise stricting avail-
' o ability. 

to what are known as slips, rolls, horse backs, clay seams 
or faulty coal. 

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

by pumping. · 
6. Excessive depth, such as makes the cos.t of shaft sinking, 

hoisting and pumping too great for profitable mining. 

3 
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THE CONDITIONS RESTRICTING DISTRIBUTION. 

1. T/ze effect of tlte eastward rise of tlte strata in restricting 

the distribution of the coai 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 

--+ East" 

FIG. 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, II, will 

crop out at a point, C, the distance between the points, A and B, 

. IUustrationofdip. or the points, A and C, being dependent upon the depths at which 

the coals are 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.1 

2. Erosion is that process of nature by which the surface of 

Process of erosion. the land is carved into valleys and hills and is gradually lowered. 

Its principal agents are rain, snow, ice, wind and running 

water,;, their action is constant and their effects are everywhere 

I Suell work is being prosecuted by tlle 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 encl of this 

report con>eys 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, inaemuch as it has probably removed, during the 
past ages, large portions of the Coal Measure rocks and the Effects of erosion. 

accompanying coal beds, as is shown in Fig. l, on p. 23. But, 
viewed in a narrower sense, the effects of land degradation 
upon the distribution of coal, as exhibited in the existing 
topography, are of importance only when the coal is neat· the 
surface or when the difference in elevation between hill and 

FIG. 8. Diagram illustrating the effects of erosion. 

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

in the hill-tside.~ bordering the valley. The larger the stream the 
wider the valley, and, as the stream proceeds from its source, 
the valley tends c0nstantly to widen so that, in some counties, 
"many square mile;; of coal have thus been removed. As if in 
compensation, however, such process of erosion renders the 
exposed coal beds easy of access ancl 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 eastern border of the Coal Measures 
that this effect of the process of land degradation i5 most 
apparent. 

3. The v1·esence of budecl channels in the Coal Measures may 
also be considered a result of erosion; inasmuch as this cause B1iried ch,1nnels 

originally produced. the channels and established the limits of k!e;~t~re~~al 
. the coal; hut they are not. l'cadily recognized as such upon the 
ground and are hence ~iven .-eparate consideration here. 

Two classes of such buried channels may be distinguished. 
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Channels lilied 
with sandstone. 

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 Wtlter flowing 
upon their surfaces; thus ravines und broad valleys could have 
been fornled dul'ing short periods. A sinking of the strata 
would cause a renewed submergence and all loose an<l 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. In Fig. 9, 
an attempt is made to represent a section through such a buried 
chttnnel, now filled with sandstone. Its independence of the· 

Distribution of 
:eueh. 

FlG. 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 laye1· to any other. Either condition may exist in 
nature. Buried channels of th'is character have been recoo·nized e. 
in Johnson, Lafayette, Randolph and Momoe cnunties; thev 
have an important bearino;Jupon this distribution of the coal, 
;nasmuch as they are in places over a· mile wide and extend 
lengthwise entirely across the counties. They doubtless occur 
in other counties and their distribution will be defined as the· 
detailed mapping of the Survey is extended. 
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The second class of buried channels are of {much later age 
geologically and belong to what is known as the Quaternal'y or 
Pleistocene period; at least the material filling them is of this 
age. The channel proper may htive been'.in process of formation 

· h J f h C b ··f · <l 'Tl l'ff Channel& filled ·ever smce t e c ose o t e .. ar om erous per10 . my c I er with drift. 

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

FIG. 10. Diagram illnstratlng bnrled channels of pre·Glacial age. 

is represented. It is to be distinguished, further, from one of 
the :fil'st class, in that the filling material is not a Coal Measure 
rock and is never the equivalent of any one orthe ;membe-1:sof 
that formation, which may sometimes be the case with the first 
dass, as is alluded to on p. 36.. Such channels occur north of the 
Missouri river and are best developed in the drift covered area 
Qf the northern portion of the State. They huve been recognized Distr:~~~~on of 

in Putnam, Sullivan nnd Linn counties, and doubtless occur 
el&ewhere. When encounterecl in coal mining the con! is cut off 
.abruptly, and, sometimes, the influx of water and sand is so 
strong as to caui;e the abandc;mment of the mine. These chan-
nel~. therefore, not only reduce the area of the coal but further 
present obi;tacles 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 coai, great lagoons or swamps in which the material for Lenticular nature ., 
the coal beds accumulated. The margins of such a swamp, or of coal beds. 

shallow sea, constituted the limits of each coal bed and towards 
these limits the coal gradually tapered to a feather edge. Fig. 
11 illustrates 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 

FIG. 11. Diagram illustrating tlie lenticnlar 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 thickne,;:s of 20 
and more feet while the arm of the basin may be only a few 
acres. Such deposits have apparently accumulated in ravines or 
sink holes in the Lower C:trboniferous and lower roek:.:, which 
existed before and during the Coal Measure period. 

THE CONDITIONS RESTRICTING AVAILABILITY. 

I. Inadequate t!dckness is a condition restricting the availability 
·of a c0al whieh 'vill he 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, 'vhere 
beds 6 to 10 feet thick abound, a thickness of three feet has 
been generally considered as little as can be profitably mined. 
In Missouri, however, three feet is nearer an average thickness 
than under it, and beds ns thin as eighteen inches are profitably 
mined on a large scale. Any bed uniformly thinner than this 
cannot ordinarily he 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 occmTence, especially in Macon, Randolph, Henry and 
Bates countie"; hut they are not so abundant nor so wide-spread 
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as to make the two foot bed unworthy of consideration. Other 
conditions leading to the mining of thin coal beds are enumerated 
in the chapter on the Coal Industry, on pp. 45 to 46 of this report. 

2. A poo1' roof renders mining both expensive and dangerous. 
If the strata overlying the coal are of a loose friable material, 
such as falls soon after the removal of the coal, or if the over- Effect~0°t/i>oor 
lying beds are fractured and crnshed, large pillars of coal have 
to be left to sustain this roof and much timbering becomes neces-
sary in both the rooms and entries. vYith 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 ovel' a large portion of 
the cot1l mining area in the State the roof is excellent and offers Character of roofs 

b l t .· , Th l't l l" . f tl f . in the State. no o stac e o nrnung. e qua i y anc cone it10n o ie roo is 
not regional, but often varies greatly within one mining district; 
this is especially the case in Macon, Randolph, Boone, Clay and 
Henry counties. 

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

FIG. 12. D!agl'am Illustrating roof "rolls" of Coal beds. 

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

Disturbances in 
coal beds. 
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crushed and worthless, and the clay oi· 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 sorne-

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

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

Impurities in crumbles or slacks readily on exposure. Pyrite in coals indi-
coals, and effects. l d l k. w b · · · 

rect y pro uces sac mg, causes spontaneous com ust10n, lllJLUes 
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. 
All Missouri coals are bituminous, with the exception of the 
cannels, which are found in local and small deposits. The bitu-

Character of Mis· ruinous coal.s have, as a rule, a high percentage of ash, as com-
sourl coals. pared with the best bituminous coals; they are comparatively 

soft, suffering much from excessive handling or long ex~osure, 
and they almost alway:'% 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 illuminating gas, though many of the 
coals have an abunda110e of hydro-carbons of high candle power. 

5. An excessii•e amount of wate1· 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. Excessive depth is entirely a relative term. The thicker 
and the better a coal bed and the more favorable the surrounding 
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conditions, the greater the depth at which it can be profitably 
mined. Most of Missouri's co.al mines are less than 200 feet 
deep. The Randolph shaft in Ray county is 420 feet deep to 
the coa,l and is the deepest which is, exactly speaking, within the Depth of. _profit· 
' L · S . h able m1mng. 8tate. At eavenworth, m Kansas, along the tate hne, ow-

ever, a coal bed of only 22 inches is extensively worked at depths 
varying from 700 to 800 feet. This is, probably, near the limit 
of depth at which a bed of good coal, of this thickness, with a 
good roof, can be profitably mined, at least at the present date 
and with the present condition of the coal industry. 
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CHAPTER III. 

THE COAL INDUSTRY. 

The coal production - The coal market - The uses and adaptab!lltles of the coals - Tlle 
available tonnage and duration of su11ply- The value of coal and coal lands. 

THE COAL PRODUCTION. 

The total pl'oduction of coal in Mii:>souri for the year ending 
PiJiif u2~a~h~o~s of June 30th, 1891,1 was 2,650,028 tons, valued at 3,480,867 dollars. 

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

Missouri second 
west of 1Iiss., 
ninth in the 
Union. 

CoalTalue. 

385 operators. 

other of the western States approach Missouri in the amounts of 
coal produced. According to the same Bulletin 1Y1issouri ranks 
ninth as a coal producer among the States. of the Union, 
Pennsylvania leading off with the magnificent figure of over 
80,000,000 tons, Illinois being next with about 12,000,000 tons, 
Ohio third with nearly 10,000,000 tons, West Virginia next with 
over 6,000,000 tons, and then Iowa, Alabama, Maryland, and 
Indiana preceding Missouri in the order giveu. 

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

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

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

· [ · · B l L f · l 1.,,. l producers. wit 1 mm es rn ates mv. a ayctte counties; t rn \.ansas m1l 

Texas Con] company, with mines in Macon, Ray and Linn 

counties; the Keith and Perry Coal company, with mines in 
Henry nnd Bates counties; the Richmond Coal company with 
mines in Ray county; Loomis & Snively, with mines in Macon 
county; the Mendota Coal eompany, 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. 

THM l\IARKETS FOR l\IISSOURI 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 Wes tern Bi tu mi nous Coal 
:Field is surrounded on all sides by large expanses of country 

destitute of merchantable coal.1 These great al'eas with their Area to be sup-

1 · · l · cl 1 l l plied with coal. constant y increasmg popu at10n an neel s, must, um er natura 

conditiorn=i, drnw their supplies of coal largely from the mines 
of Iown, 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 wm·kable coal is mueh more restricted, however, 
especially in Kansas, Arknnsas, Indian Tenitory and Texas, 

i In rnstern Texas and southeastern Arkans;1s are large areas unltiin 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 arc equal in character to those >vhich 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, au expectation which cloes 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 speoial adaptabilities. The natural facilities for transport-

FIG. IS. Sketch map showing the Coal l\Ieasure area 
and the contlguons barren area in. Missouri 

and adjacent s.tates. 

ation provided by the Ohio and Mississippi river.s enable the .. 
Inftuence of Ohio coals of western Pennsylvania and of Ohio to compete very 

andMtss.rivers. successfully with the geogrttphically 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 bas, further, a sparse 
supply of timber to answer as a substitute for such mineral fuel. 
This is especially the ca.se in Kansas, and its effects upon the 
Missouri coal industry is important. West of this coal-barren 
area ·are the deposits of Dakota, "'\Vyoming, Colorado and New l.'ifnr\~~ssi~ 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 Uolorado an~l 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 wel:lt. 

Thus the coal-barren. area surrounding the Western Bituminous 
Coal Field;;; 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 forei~n market, however, there is in 
Missouri a good home market; one which is destined to increase 
greatly in the future and which will always he 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, 

l "I h · b · 'l'he home•marke ruggec , or ster1 e country ; on t e contrary t ey are rn a country large. 

of moderate clev::ition, with gently undulating surface, where 
bluff,; and steep declivities occur only along the lttrgest 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 consmners for the coal at· 
the very mouth of the mine, they cause small operationB to be 
numerot1.s 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 Missoiwi coals. The railways of the State 
constitute, without doubt, the largest class.of consumers of coal. 

Coals used for H th t t . 1 t h" h l . t . f tl steam_ing and ence e grea es smg e use o w 1c coa is pu is or ie 
domestic p n r · d . f · · 1 · b f f · 
poses. pro uction o steam rn ocomotives; ut, . or manu uctunng 

purposes, a large amount of coal is also used in steam produc­
tion. Domestic consumption in stoves and furnaces rank;; 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, hut the cost of purifyin~ 
it from sulphur was too great. The coal mined at the Hamilton 

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

it would not coke in the retorts and, therefore, could not be 
profitably used. The coal mined at Trenton, in 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 heen 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 
No coke mauuf,;c- • 

tured. coke manufacture. Partial tests have been made of a few c·oals, 
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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. 

Goncernfog the adaptabilities of Missouri coals we know, 
therefore, little even in a general way, and practically nothing in 1,ittle detail 

n detailed and authoritative way. As steam producers we know ~~mr~~.rndapt­
that they are extensively used, but what their rdative evapora-
tive powers nre as cO'mpared 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 
hurnt in different furnace::; will yield very different results, and, 
uioe ve1·sa, that the same furnace fired with different coals pro-
duces different amounts of steam; yet we are unable to say of 
the various Missonri coals in just wh:1t furnaces the best results 
may he attain eel with each. We know that some coals me better 
for steaming purpose::;, some for domestic purposes than are 
others; but which are thG 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 there More accurate 

. I . ~ h lo.:! l . h Id b 1 . ll knowledge de· exrnt coa s m t e ..:itate w 11c cou e usec more econom1ca y sirable. 

for the purposes for which these con,ls 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 cons1il111ers, 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 

1 The Geological Survey has already collected a large number of coal sam­
ples, aud the res~1lts obtained from the nnalyses of these, together with those 
which have been previously made, will furnish data. for a preliminary classifica­
tion of the coals of tile Stnte. After this work is clone it is proposed to under­
take exhaustive tests 011 a working scale of the representative coals, including 
boiler tests for cvaporittive power, attrition tests for resist;mce to handling, 
and also teHts.1 of the coking and gas making qualities, where such seem advisa­
ble. Only by such working tests can sn,tisfactory resulti:; be obtained whereby 
the merchantable value of a coal ean be determined. The results of this work 
are to be embodied in n future report. 
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THE AVAILABI,E 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, ancl, in general, we are of the opinion that the 

Estimate of ton- attempt to make such an estimate in the past was altogether pre-
~ffi~ls~~~~atnre 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 beneath the surface. Some of 

the principal causes restricting the disteibution 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 det!tiled local work.1 
The question of the distribution ttnd 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, 

Ni:1o~i~~~fo~'.te 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 cletailed map­
ping of the Geological Survey. This has already covered a large area in the 
coal fields. In the reports accompanying these maps, estimates of the available 
coal in the respective areas will be included. 

Particulttrly important in this connection are the results of deep drilling in 
the Coal Measnres. 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 sugge~ecl 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 underlying 
· . Tonnage per acre 
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. Thi:s 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 area of less than two square miles, and prnhably Less than two 

much less, inasmuch as the coal under a large part of the ~i~~t:dt'\1~~s0e;: 
mining territory is three and four feet thick. The total area of any. " 

the Coal Measures in the State, as already stated, is about 23,000 
square miles. If only one tenth of this area be underlain l.Jy 
avaifable coal two feet thick, the supply will he 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 
:wailable 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 he anything more than approximate and provisional. 
With the present indefiniteness as to the amount of coal present, 
even an approximate estimate cannot he presented. What is 
above given is offered merely as a suggestion. 

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 6£ the 2,500 tons of value of tonna~e 
available coal per acre, at $1.30 per ton, is $3,250. The value peracre. ~ 
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 i" $250, and for forty acres of such 

4 



Value of coal 
lands. 
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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 represent::; 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 

value dependent of forty ucres, of which, according to our calculation, the net 
~¥id1u[ii~;.0f 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 pet· 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 
inde:finite factors, such as the growth of facilities of transporta­
tion, the demand for the product, etc. It is thus impos;;ib1e to 
give any one value per acre which wiil apply to all CG>al lands, 
even though their coal contents and the conditions under which it 
occurs be similar. Considering the conditions affecting the coa1 
market already described, and, considering further, the undoubted 
prospect of a great growth of coal consumption in this and 
adjoining States, it would seem, however, a well assured fact that 
any and every large body of coal land may be made a profitable 
producer of coal during the course of a few year;,. 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 

At present rates a se1dom exceedino· al> 5 In the Ca<"e of a si1wle hrae property moderate pro - o ~ • -;, o ( o ' 
duction will l t• b d · b d yield good re- on y a por 10n may e operate at any one tune, ut a mo crate 
turns. production from this portion, on a very small margin of profit 

per ton, will yield many times 6 per cent. on the amount of the 
original cost, not only of the area actually worked, but of a 
hnge 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 he only two feet thick and if the coal underlying only 40 
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acres be removed per year, :md sold at a profit of ten cents per 
ton, the income would be $10,000, as above calculated, or about First de~sthrs 

turne m s Ou 

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 tlfter this will continue to be 
large and will be clear profit. 

Thus, the coal lands of Missouri would seem to be promising 
fields for investment, even at rates much higher than have been 
so far maintained. The statistics of shipments show that the 
tendency is towards large oper11tions by oomp:rnies controllint 
thousands of acres of lands. Pursued on this large scale 
mining can be pro;;;ecuted undoubtedly much more economically 
and lanret· markets can be reached. The coal can also be sold 

~ Coal lands rcc()m· 
on a smaller mar.rin of 1)rofit, which is a benefit to the consumer. mended for in· 

'"' vestment. 
'l'he small opcrntor i'l sometimes, if not generally, the sufferer 
through such conditions; and, further, the small land-owner is 
often, through lack of local competition, inuuced to part with 
his land, or its mining rights, to the adjacent large owner and 
{>perator at extremely low figues. Once the value of these coal 
lands well established ~tnd their extent defined, hc~wever, wide 
interest will be excited and strong organizations will be led into 
keouor 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 incl'ease in the coal industry 
.of t.he State, to profitable returns to those who inve:>t their 
mdney Mgaciously in coal lands and in the support of the 
dependent industry, and to an enhancement of the value of such 
lands 110\V 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 NO\Y 
OPERATED. 

The coal mining industry of the State has its gi·eatest develop­
:ibent in what may be called the border counties of the Coal 

coal mining area. Measures; or that portion in whicli the middle and lower CoaI 
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 succes8ive openings will be indicated where 
possible. 

l. CLARK COUNTY. 

No coal mrnrng is in progress in Clark county ::tt present. 
Mines have been operated during past years in the vicinity 

No mining in f A h · h h f h Olm:k county. o t ens, m t e extreme nort eastern corner o t e 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. Shumard1 refers 
to coal 18 to 20 inches thick operated in .the northeastern corner 

coal in Northeast, of the county and also to deposits of earthly cannel coal which 
occur 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 

1 Report Missouri Geol. Survey 1855-1871, p. 3IS. 
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i·iver, in the southeast quarter of section 1, township 55 N., 8 W. 

the thin coal bed of the following section was measured : 

Ft. 

5. 

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

Shale, black, fissile. 

Coal, pyritiferous. 

Fire Clay, pyritiferous. 

Sb ale. 

Sandstone, ferrugluous, 
granular. 

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 

Coal on Fox river 

county generally is much diminished by channels filled with Li;f!~~;\03:p1:isita. 

glacial m*tterial, inasmuch as a great mantle of drift covers all 

of this country trnd,. in the town of Kahoka, a drill hole, at the 

pickle factory, passed through 1()3 feet of clay and gravel 

before rock was encountered. 

2. SCOTLAND COUNTY. 

The same indefiniteness which exists in portions of Clark 

county concerning the distribution of the coal, prevails in all of 

Scotland county, no mines being operated here and the . wide 

spread and thick mantle of drift effectively covering any natural 
I . .bl h . a· . l a· 'b t d . f Distribnt.ion. of 

exposures. t is poss1 et at a JU ic10us y 1Str1 u e senes o coal indefinite. 

drill holes would demonstrate the extension here of the coal beds 

occurring in the adjoining counties, Davis and Van Buren, of 

Iowa to the north. 



Coal at Brad­
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3. SCHUYLER COUNTY. 

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

About three miles west of Goatsville, in the ravines tributary t<> 
the Chariton river valley, coal is mined on a small scale for local 
uses, at a number of small pits. At Br-adbt~rn' s d1·ift, near the 
middle of the north line of section 34 of township 67 N. lG W. 
the following section was measured : 

6to18 

8 

22 

2 to4 

15 
1 
4 /.r ........ - ~ ',1... 

16 to 18 ~ ~ ~ ~ ) -:: i 
I...,,' l 

30+ 

Olay, alaty, ("Clod.") 

Shale, black, fissile. 

Coal. 

Clay parting. 

Coal. 
Shale, hard. 
Coal. 

Fire Olay. 

Limestone(" Bed rock.'') 

FIG. 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 
by this action, causing much loss and dead work. 1'he coal is 
also reported to slack readily. The ovel'lying limestone makes 
a good roof, and, when the coal and intervening shale and clay 
are removed, an entry t'f excellent height for all travelling 
purposes is obtained. 

This bed of coal is considered by Norwood 1 to be the same i1s 
that mined· a few miles north, at Hilltown, Iowa; here the 

Coo.I at Hilltown, t th" k · 1 l'ttl h f t b t th . 1 .. Iowa. aggrega e 1c ness is on y 1 e over t ree ee , u e coa is 

Lower beds. 

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 
Norwood as occurring in Putnam county, mny possibly extend 

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

4. PUTNAM ·COUNTY. 

PRODUCTION IN 1891 .... ,,, .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, 0~~~eJ~~~g~~1 

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 Burlingfon and Kansas City 
railway which traverses the county near the center, in a direction 
from north to south. 

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

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

Feet. 

3 

l+ 

Inches. 

o to 18 

20 

ES::'~:i::::e Limestone, "Oap rock," earthy, 
~~~gj- weathers readily. 
1:::: Clayey shale, drab ("Clod.") 

Shnle, black, fissile. 

Shale, caleareous, black, tough 
("mack Bat.") 

Coal," Top bench," pyrites near top. 

2 to 3 Olay parting. 
10 Bottom coal. 
1 Olay and pyrites. 

l! r; . ...r\.1/ r'" Coal('' Dutchman.") 
I')"\.::::-.... t .I ~' 

20 I,~; j-;-\ Fireelay. 
: .r" l. "' \,--:. 

l:;;i::;~::::::i"1 Limestone, Stunp rod<. 

Frn. 16. Section of con! !Jed 
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 

• 
i 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 Blackbinl creek, about two mile:; north of Unionville, coal 
has also been mined and preparations are now being made for 

Blackbird shaft. 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 h~re : 

Feet. 

3 

;j 

Inches. 
Limestone, hard, gray. 

u to 8 Shale, clayey, gray, 
("Clod.") 

Shale, black, fissile. 

-~o to 22 Coal. 

lto 3 Clay parting. 

10 to 12 Coal. 
1\.1'."-...._.-:: 

'- ~ ' 
JJ '\ j.f\. 
!~._1,~,0 Olay. 
~ $ '""l} ... ~ 
ff_~ ...... ~---\ . , . 

s Limestone. 

FIG. 17. Section of con! bed 
at Blackbird Shaft. 

<Cap rock.) 

fossilifenms, 

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. as was observed.I. Pyrites occurs in lenticular layers parallel 
with)he stratification, and selenite and calcite films are present 
along the join(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 mil~ soutl1east of Unionville coal is,. and has been 
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worked at a number 'J~ small drifts and shafts, for local sale. 
At P t . k .B. ' 1 f th f 11 . • f th 1 Biggey's shaft. 

a nc ~ 1ggey s s rn t e o. owrng sect1011 o e coa was 

-0bserved: 
~'eet. Inches. 

===-=-- Shale, drab. 

12+ 

12 

~ Shale, drab, clayey, ("Clod.") 

Shale, black, fissile. 

2 
12 

Coal. 

Olay parting. 
Coal. 

!•'IG. 18. Section of coal bed 
at Biggey's Shaft. 

This coal is similar.in eharacter to that at the Blackbird shaft. 

The coal beds at Mendota, Blackbird and Biggy's are, judging 

from their characteristics, theil' t<ipogrnphic location, and the 

nature and succession of the associated' rocks, iu all probability Corrg~J!~n ot 

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 Schuyle1· county. Two other coal beds were noticed by Nor-

wood,1 in the eastern portion of the county, at depths of 103 and 

125 feet below the Mendota coal, 24 inches and 18 inches thick Other coal beds. 

respectively. v\Thether these beds exist elsewhere in the county 

.cannot be stated at present writing. 
The tlistribution 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 snbmerQ:ed channel are found in the mines Restri~tion1s.fot.y 
u glaciarl 1 i 

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 wus penetrated by a shaft, and here, .. 
J 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 .1 

5. SULLIVAN COUNTY. 
PRODUCTION IN 1891 ••••... 560 TONS. 

Tl1e most impo1·tant 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 puss 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 a.t 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 
miJe northwest from it. The lowest bed is the one which it is 
proposed to work and here the following ·section was measured: 

Feet. 
20+ 

2 

. 

Coal. 

Clay pal'tlng. 
Coal with thin pyritiferous layers. 

Clay. 

FIG. l!t. Section of coal bed 
nt Milnn Shaft. 

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

Cb~racterof c<ial. 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 overlK!a'.I' coal 

out, acco1ding to Broadhead, in the hill-sides of the adjacent 
country, within a radius of 2 or 3 miles., northwest and south of 
Milun.1 It i::! generally about 2 feet thick t~nd has been worked 
to a small extent for local uses. 

In the southwestern c01"ne1· of the county, on Locust creek, 
another coal bed has been opened, about 18 inches thick, which 

Coal on Locust 
may possibly be the equivalent of the uppel' 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 pave been worked, which, according to Broadhead's2 

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

upper one is about 18 inches thick ai.1d is considered by bun 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 neuly 100 ft. below the Milan Coal.3 

I 

6. ADAIR COUNTY. 

PRODUOTION 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 aud west 

· of the Chariton l'iver. 
Tile wo1·kings at Danf01·tlz 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 sugg:est the possibility that this bed is The I!anforth 

"-'' · ro1nes. 
the same as that at the bottom of the Milan shaft, described on 

i Report Mo. Geol. Survey 1873-74, pp. 222-239. 
2 Opus cite pp. 222-225. 
s 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. It is operated by a steam 

Possibly the Milan • · f 
bed. plant and the shaft is 50 feet deep. The followmg seC't1on o 

the coal was measured here: 

Feet. 

20 

3 

29 

2 to 4 

10 

Coal. 

Shale, pyritferous. 
Coal. 

FIG. 20. Section of coal bed 
at Danforth Shaft. 

The coal is very hnrd and contains streaks of pyrite.' It is 
oi.aracter of coal. mined by the pillar and room method and blasted from the solid, 

as the underlying clay is too hard to admit of ready miuing. 
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 wnll 

@haracter of root. method 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 comequent 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 ,1 but none of these 
are known to have been in operation during the past year. 

The coal mine at Stalll, 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 inclinecl to place the 

1 See Report Mo. Gto1. Survey, ~8i3-74, 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 

t . t 1 t Th · · db d "f 1 . Stahl coal mine. exact es ima e a er. e mme 1s opene y a ri t, ocated 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 : 

B'eet. Inches. 

2 to 8 

18 to 24 

18 to 24 

24 

l to 3 

13 
~ 
t 

16 to 18 

181-

Limestone (" Cap rock.'') 

Olay,(" Clod.") 

Sbiile, black, fissile. 

Coal. 

Olay seam. 

Coal. 
Olay. 
Coal. 
Clay. 

" Botton1 rock." 

Fm. 21. Section of coal bed 
at Stahl Drift. 

The coal is softer than that at Danforth, but is much faulted 
an<l squeezed, probably as much as one-third of the face of the Character of coal 

and roof. 
coal being thus injured. The roof is good and the long wall 
method of mining is pursued, the coal being undermined in the 

clny and wedged down from the top. 
This coal has many features and associations in common with 

that mined west of Coatsville, in 8chuyler county, and at Mendota 

and on Blackbird creek, in Putnam county; there is more than a correlations. 

possibility, even from the meagre data at hand, that it is the same 
bed. It has been struck and mined for local uses in past years 
at other points in the northwestern part of the county,1 :ind, 

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 Jeet deep, is re­
ported to have been entirely in glacial material. 

7. MACON COl)NTY. 

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

Macon county is one of the most important coal producers in 

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

The shaft of the Little Pittsbw·.r1 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. 

16 

2i to 3 

Inches. 

26 to 27 

12to H 

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

Coal, hard and bright with pyrites. 

Coal. 

t::::c::C::::I Limestone, (earthy.) 

]'IG. 22. Section of coal bed at 
Lingo Shaft, (upper bed.) 

Another coal bed was struck some years ago, while shafting, 
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at a depthi of 30 feet below the above, and, of this, the following 
section is repotted : · 

Feet. Inches. 

11 Shale. 

25 

12 Coal. 

12 Shale or clay parting. 

15 Coal. 

Clay. 

FIG. 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 r9of' is only moderately 
good, and necessitt1tes heavy timbering in places; at times, in 
h . . . Character of coal 

t e entries, the shale falls down as high ni;i the cappmg sandstone, nnd roof. 

leaving the roof of the entry in the shape of a rough, narrow, 
gothic arch. Long wall mining is practiced, however, the coal 
being cut under as much as 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 itldicates that it is probably the same as theR h k 1 . us cree con . 
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 
occur1 on the west bank of Muscle Fork, northwest of Lingo, but 
where it belongs in the section cannot now be stated. 

Bevim· is about 15 mile.~ 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 ofneviermine~. 
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: 

i Report Mo. Geol. Survey 1855-71, p. 85. 
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Feet. 

8 

.5 
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37 

ll 
13 

18 to '20 

Coal, hard with thin pyrite films. 

Shale ·parting. 

Coal. 

Clay. 

Sandston<'. 

FIG. 24. Section of coal bed at 
Bevier Shaft No. 42. 

The coal is very hard and does not nppear 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 ]s an unevenly bedded 

Cb~~~~t~~if. coal sandstone, which sometirnes 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. 

Eureka shaft. 

Tlie 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: 1 

SECTION 1. 

1. At a depth of 26! ft ....•...............•...• 12" coal. 
2. " 54' " ••••••••••••••••••••••••• 18" '' 
3. 
4. 
5. 

" 
" 
" 

74~ " ............ ' ..•.......•. 24" " 
108 " . • . . . . . . . . . • . . . . . . . • . ... 24" " 
165 " ....•.....•..•..•••...•. .48" " 

(Operated) 

(Operated) 

1 This record was kindly fnrnished by Mr. E. D. Hillyer, the superin­
tendent. 
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The mine is "provided with a steam h9isting plant and the 
shaft is well timbered. Two beds have been worked, i.e., theEureka~b·hndft, upper e . , 
third one, No. 3, at a depth of 74j feet and the lowest at a 
depth of 165 feet. Of the upper bed the following det~iled 
section was obtained : 

Feet. Inches. 

1 to 3 

12 to 13 

lto2 
10 

~---~ 

Con!. 
Shale. blnck. 
Coal. 

~'IG. 20. Section of coal beJ at 
Eureka Shaft, (upper bed.) 

The long wall method of mining bas been used, although the 
. d h 0 r.ower bed. roof is not very good. The workrngs are very ry ere. f 

the lower bed, No. 5, the following section wa~ measured:. 

Feet. Inches. 

SO Shale and clay. 

22 to 24 Coal. 

6 to 60 Clay, dralJ, pyrltiferous. 

24 Coal. 

FrG. 26. Section of coal bed at 
Eureka Shaft, (lower bed.) 

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 t.his coal to a deleterious extent, especiallj, in 
the lower bench. 

5 
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Along Patton m·eek, some two miles soulhwe:;t 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 

Patton creel< coal. f t f bl l fi 'l h 1 · h" h · · 3 . ee , or more, o ac >: ss1 e !3 a e, over w ic is ngam some 

Ardmore mines. 

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

Tlte A1·dmore 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! 

. Feet. 

15 

4 to 5 

l+ 

2+ 

Inches • 
Shale, sandy, white, hard, lithified 

m places. 

Coal. 

Clay. 

1-'--.,.........,~7 Limestone, (snmp rock.) 

FIG. 27. Section of coal bed at 
Ardmore, (.Drift 26.) 

This is the old Mayfield drift. The coal is somewhere uear 20 
feet above the ereek bottoms;_ it is worked by the pillar and 

coal above drain· room method. The character' of the coal and of the associated 
age. strata leau one to believe that this bed is the same as that mined 

so extensively at Bevier. 
· On Salt Po1·lc, east of Macon City, there have been and nre 

several small coal pits, nt and south of Carbon. At the bridge 
Coal near Carbon. of the county road, just south of the Hannibal and St. Joe 

railway, the :following section wns measured: 
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~'eet. 
3 

l to l~ 

5 

JO 

1+ 

Inches. 
6 

8 
l to 2 

4, 

Limestone. 

Shale, drab and bullish clay. 

Shale, 1Jlack, fissile, with bands of 
black ftint. 

Coal. 

Shales, dralJ, clt1yey. 

Coal. 
Olay parting. 
Coal. 
Clay. 

FIG. 28. Section of coal heel 
at Carbon. 

67 

The upper coul ha::; been considered the same as that on 
Patton creek referred to on p. 6(), and this conclusion is prob­
ably correct. Other pits in this coal occm· 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 f'uggestions are 

Section at 
Carbon. 

made as to the possible relationship,; of the different beds. Ill Broadhead and 

1887 Mr. W. J. McGee, geologist of the United States Geolog- McGee reports. 

ical tiurvey, made a further examination of a portion of the 
county and publi,;hed a l't'port, 1 in which he gives a description 
of the topography, and an analysis of the stratigraphy. Recent 
developments have, however, demonstrated that certain modifi-
cations are needed in his conclusions. These will not be 
ii1troduced 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. 

()oal developments in Randolph county are most active along 
the lines of the Wabash and the Chicago and Alton railways, 
west and sot;tth of Moberly; hut over the entire north western 

I Notes on the. Geology of Macon county, Missouri, by'"· J. McGee, U.S. 
Geologist. Trans. St. Louis A.cad. of Science, Vol. V. No. 2, pp. 305-3 IO. 
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Coa' near Darks­
vme. 

portion of the county, in the vicinity of Darksville, the coal is 
known to exist, and has been operated for local demands. Coal 
rights here have been largely bought by coal companies. 

Coal near Cairo. 

P1·oceeding from no1·tlt to soutlt we find, in the hill-sides, three· 
miles northwest of Cail'O, along the c1·eek, in section 27, town.­
ship 55 N., 14 W., several coal drifts, in one of which the 
following section of coal was observed: 

Feet. Inches. 

24 

6 

12 

Coal. 

Clay parting. 

Coal. 

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

· s~ctlon west of 
Cairo. 

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

Feet. 
16 

IneheR. 
Shale, drab. 

36 Coal. 

2to12 Parting. 

12 Coal. 

:FIG. 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 adjace11t ceeek bottoms. At one of these the following 

section was obtained: 
Feet. ., Incllcs. 

10 

Ho 5 

42 

~ to G 

18 

Sha.le, arenaceous. 

Coal. 

Clity and shale parting. 

Coal. 

Clay. 

~'IG. 3.1. Section of coal bed on 
Olw.riton ereek. 

The upper bench of coal is considered the best for ot'dinary 

Coal on Clrnritoi; 
creek. 

Purposes of combustion, but the lo wee coal is the harder here. llr·ii 1 .1.t 1 mans w. -. 

At Thomas Hill, on Chariton creek, the same coal bed bi 
worked at the Millman shaft, some 30 feet below the level of 

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

Feet. 
24 

Inches. 
Shale, 11renaceous. 

6 Shale, black. 

30 Coal. 

fl Clay parting. 

IS Coal. 

Umestone. 

FIG. 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 ~ound here. 

Section at 
Tilomas Hill. 

At Huntsville, some ten miles southeast of Thomas Hill, what Co:il at Hnnts-

is, apparently, the same bed of coal is worked on a commercial ville. 

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 rail way. The follow-



Representative 
section at 

Huntsville. 

Coal pyr!tiferous 
·· 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. 
25 

Inches. 

8 

36 

2 to 4 

10 

6 to 18 

Shale, drab. 
Shale, black. 

Coal. 

Clay or shale parting. 
Coal. 

Llmestone. 

J,'IG. 33. Section of coal bed ut 
Huntsville. 

The coal is used chiefly for locomotive put·1wses. It is mined 
by the pillar and room method. I~ contains a considerable 
amount of pyiite and slacks readily on exposure. · The roof is 
not very good. An overlying bed, 18 inches thick, is worked iu 
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 lowe1· 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 hi operated on Asa 
Gunn's land, in section 31, township 54 N., rn W. Here the 
following section was obtained: 

Feet. Inches. 
15 to 20 

30 

IS to 24 

18 to 24 

Shalt>, 11rcn11ceous. 

c .. 1t1. 

Sh:ile, arenaceous, with plant re­
mains. 

Coal. 

Clay. 

FIG. 84 .. Section of coal bed at 
Asa Gun n's drift.i 

Another bed of coal is report~d to have been dug into here on 
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the hill-side, about 50 ft. above the lower coal. South of this 
point, on the Wabash railway, are two sh:.tfts, 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 
h t f th l d th . h . t• ll th Coal west of c arac er o e coa an e section ere is essen 1a y e same ~roberly. 

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, nnd the· indications are that it 
has been eroded here ancl t.he resulting channel replaced by 
sandstones and shales during the Coal Measure period, as 
explaine~ on p. 36. 

Sott~lt of Mobe1'ly there are no active coal mines nearer than at 
Eliot, on the Missouri, Kansas and Texas railway, about 5 miles c~~~~~~1;~ of 

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

Feet. 
13 

Inches. 

Shale. 

4.8 Coal, without parting. 

6to 12 Clay. 

Limestone. 

FIG. 35. Section of coal bed 
at Eliot. 

This coal is thought to have less ash and pyrite than that at 
other mines in the neighborhood. ~t 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 nbove the last and is from 8 
inches to 15 inches thick. 

Section at Eliot 
shaft, 



Conl at Higbee. 

Section:at Higbee. 

Ooal south of 
Higbee. 

Section at 
McDonald "h:tftj 
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Higbee i{J about fou1· mUes sou tit of .Eliot, at the junction of the 
Mh!souri, 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. 

30 

Inches. 

Shale. 

33 to 36 Coal. 

lto2 Clay parting. 
6 Coal. 
8 . Clay. 

Limestone. 

FIG. s~. Section of coal bed 
ht Higbee. 

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

Some two miles south of Higbee is the McDonald 1::1haft, of the 
Interstate Mining company, on the Missouri, Kansas and Texas 
railway .. This shaft is 110 ft. deep. The coal is operated by 
the long wall method. The following section was obtained here: 

Feet. 
33 

Inches. 

Shale. 

30 to 42 Coal. 

2 Clay parting. 
s;to IO Coal. 

8to10 Clay. 

Limestone. 

FIG. 37. Section of coal bed 
atMcD011aldshatt. 

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

overlyiug coal 
shafts, in the 
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 miks.1 

.At Renick, i::lome five miles east of Eliot, on the Wabash rail-

way, are two shafts; one an old shaft, not operated at the time 00,,1 at Renick. 

of visit, the other a new shaft. The latter is 102 feet deer 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. 
IO 

Inches. 
Shale, gray. 

30 Coal. 

3 Olay parting. 

18 Coal (best.) 

~·w. 3d. Section of coal bed 
· at Renick. 

Section at Renick. · 

The coal contains a good deal of pyrite and is considered 11 

poor fori:i;e coal, though excellent for steaming purposes. It coal "oft and 
pyrltlferous. 

clinkers in burning, is soft and slacks readily on exposure.· 
Mining is done by the pillar 11nd room SJ:slem. 

9 • . BOONE COUNTY. 

PBODUCTION IN 1891. . . . •.. 23,577 ·l'ONS. 

Boone county is located on the margin of the Coal Measures 
and the deposits of this formation are nowhere thick within its . 
• • Coal ~I ensures · 

hm1ts. In the southern half of the county outcrops of the thin here. 

Lower Carboniferous Limestones are frequent and the Coal 
Measure rocks are n?t represented there. 

Several coal beds are known to exist in the county, but, of 
these, only one is extensively worked. This bed resembles \1ery 0 01y 0 " e bed 

much the coal of Renick in Randolph county and is probably :i~~f;.d exten· 

the same. It is worked on a moderate scale and_ this chiefly at 
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 constructecl durin!!: the past year and 
which will soon be placed in the engraver's hands. 



Coal at Henry 
station. 

Section at Henry 
stutiou. 
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At Hem·y Station t!te Oolumbia Oolil Uo. has a shaft 112 
ft. deep to the bottom of the coal. At this shaft the following 
section was measured: 

~·eet. 

15 
I11ches. 

1 to 2 

32 

I tu 2 
,1 to 5 

15 

Shale, gray. 

Shale, with coal strenks. 

Coal. 

Cl:i.y part.iug. 
Con!. 

Fire clay. 

Limestone. 

FIG. 39. ;;<ection of coal bea 
at Henry station. 

The coal is somewhat soft, slacks readily r1nd 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 work 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 tronhle; 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 com bu.-tion occurs. 

At B1·own Station the shaft is l()f} 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 Persinge1· Station, which is some ()0 ft. lower than Heury 
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 

Shnfts~;~~~~inger from the coal into clay nncl was driven some 50 yards farther 
south, in this clay, along the bottom rock, without striking the 
coal again. The working . ., here doubtless passed into a now 
buried, pre-glacial channel, such as have been described as 
frequently occurring in the northern part of the Stitte. 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 vV. 
This shaft is about 60 ft. deep, and here the following section 
was measured: 
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l!'eet. 
25 

Inches. 

6 

36 

2 
4 t•• 6 

8 to 14 

Shale, gray. 

Shale, black. 

·Oonl, streaked with 
pyrite near the top. 

Shale parting. 
Ooar. 
Olay, drab. 

T.lmestone. 

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

75 

Pyrite w11s noticeable in this coiil ; but, nevertheless, it is 

used in forges in preference to other conls from this neighbor-

Section at Good­
ing sh:i.ft. 

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

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

roof is a good one. Some 35 or 40 ft. nbove this coal bed 

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

to be very uniform in character. Another, it is claimed, lies at 

about the same distance below the bed worked. 

At tlte Benfield d1·ift this smne bed is worked, in section 28, 

township 49 N., 12 W. ; the .section here is approximately the Benfield drift . 

. same, though the coal is a little thinner. Some 500 ft. down the 

13tream from this drift the lower bed appears to crop out. 

At tlte Kurtz 111-ift, in section 33, township 49 N., l:i W., the 

following sec(ion was mea,,:urt·d: 
' 

Feet. Inches. 
Shale, black. 

36+ Ooal, 

11! 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. 
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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 an<l 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, 
Mines nellr Cen- I · l b d · 1 h tmlin. a t 11ll coa e is wor rnd in several places. A few of t ese 

Section at Wiley 
shaft. 

localities were visited. 
Tile G. JJ!I. Wiley shaft is about 30 ft. deep, located in the 

middle of the northwestern quarter of section 34, township 52 
N ., 11 vV. Here the following section was obtained: 

Feet. 
3 

3 

Inches. 
Limestone. 

Shale, black fissile. 

26 Coal. 

8 Clay," 1nining." 

Clay with concretions. 

FIG. 42. Section of coal bed at 
Wiley shaft. , 

The coal is undermined here and wedged down. It is sold 
for local uses and is claimed to he a good forge coal with little 
pyrite. This same bed, which is, in all probability, distinct 
from the one already described as mined in the county, is 
worked in a small way, nt a nm;nber of points in the vicinity of 
Centralia and has been struck in several ~ells in that 
neighborhood. 

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

Coai:n~~~g~urris- thick. No openings in this bed were visited by the writer in 
Boone county; but, just across the line, in Howard county, the 
same bed was examined and measured and will be found 
described under that county. South of Sturgeon a shaft was 

CoalnearStur- recently sunk about 100 feet deep in which a bed of coal 3 feet 
geon. thick is reported to have been struck'. From a comparison of 

the sections it is probable that the coal at Harrisburg belongs 
to the same bed as that worked in the vicinity of Columbia. 
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10. CALLAWAY COUNTY. 

PRODUCTION IN 1891 .... , .. 15,582 '1'0NS. 

Like Boone county, Callaway cnu~ty is located on the margin 
of the Coal Measures. The Lowel' Carboniferous rocks occupy 

a great portion of the southern part and crop out along the c~~~~rg;~~~~. 

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

The principal coal mining in the county is done in the 

vicinity of Fulton, where a number of shafts and drift~ are Coal nearFnlton. 

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

At A. Hm·i·is and Company'il shaft, on the railway, a mile or 
so south of town, the following section was measured: 

Feet. Inches. 

6 Sand•tone. 

36 Coal. 

Fire clay 

Ji'iG. 43. Section of coal bed at 
Harris shaft. 

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

Section at Harris 
shaf't. 

t f . t' d d' · t d Coal soft and 
considerable amoun o pyrite was no ice , 1ssemma 6 pyriti.ferous. 

through the coal in thin films. The coal at the other openings 
in this neighborhood is approximately of the same thickness, 
though it diminishes in some 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 sepnrated from it by several feet of 

shale. The fire clay beneath the coal is here of very excellent exl~mnc~i;r,1~f1ty. 
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 
Carhonifernus strata. 

About th1·ee miles noi·tlt of· Oalwood a bed of coal is operated. 
to a very limited extent, which is probably the same as that 

OoalnearOal· f d Fl I · h' N 9\H J wood.· oun at u ton. n sect10n 2, towns 1p 48 ., ,, ., on as." 

Coal near 
Stephen's store. 

Section in Oldlmu1 
shaft. 

S.nme u.., Ued 
mined in Boone 

t•ountv. 

Henderson's land, the following section was obtained from a 
miner: 

SIWTIO:>' 2. 
Feet Inches. 

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

This coal cannot occupy a very exte11sive urea, inasmuch, as 
the Lower Carboniferous rocks crnp out both east and northwest 
of this point. 

At Stephen's storn, on Ueila1· ci·eek, in section 2, township 48 
N., 11 ,Y., is the only other locality in the county where coal 
mining is syste~atically pursued. At this point a number of 
shaft,, and drifts have been operated. The following seetion, 
measured at the Oldham shaft, n•presents the general character 
of the strata here: 

Feet. Inches. 
21 Slwle, dnrk clnyey. 

:l6 Coal. 

8 Fire clay. 

Limestone, dark, shaly. 

F'IG. 44. Section of coal bed at 
Stephen's Store. 

The coal is quite hard, hut is reported to clinker i:ather freely 
in burning. The position of this hed and th() association of 
strata here suggest the probability that it is the same as that 
worked in Boone Co., described on pp. 74 and 75. 

A number of isolated deposits or pockets of coal 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 coul deposits is given at the. end of .this 
chapter. 

11. MONTGOMERY AND, 12. PIKE COUNTIES. 

PRODUCrION IN 1891 ••.••••. 13,124TONS. 

. MONTGOMERY is nnother county situated on the margin of the 
Coal Measul'eS ; in fact, only in the' extreme northwestern portion l 'oal oulyin north-

! ·· k d · I f • Th wcstorn corner. :tre sue i roe s repre;;ente to an extent wort 1y o notice. e 
Lower Carboniferous and underlying strata occupy the remainder 
of the county. Coal mining is prosecuted only at Wellsville :~nd 
in the immediate vicinity. 

T!te sltaft of the Vandalia Goal Oo., at Wellsville is 100 ft. 
deep to the top of the coal. Here the following section was 
measured: 

li'eet. 
2 

34 

Inches. 
Shale, black fissile. 

2 Pyrite, ("SUIJ!hllr.") 

20 Coal. 

t Pyrite. 

10 Con!. 

F1reclay. 

FIG. 45. Section of coal bed 
nt W ellsvllle. · 

8~\'tion at Wells­
ville. 

The coal is worked by the long \Vall method; the roof holds 
up well at the fa~e, b;t, along 'the entries, it flakes off readily 
as it settles down upon the gob. The mine is an exceediuglv dry Character of coat • . • • and roof. one. Much trouble is caused· by the prevalence of slips and 
faults which necessitate much dead work und cause a consider­
able ·loss of coal. Other shaftt-! and a few drifts are operated 
in this neighb01·hood on a small scale, chiefly to supply Jocul 
demands. Whether this coal is the same as that operat<•d in 
Callaway and Boone counties, we are not at present prepared 
to say. 

IN P1KE county, Coal Measu1·e rocks occur in the southwestern . . · No coal mined in corner, limestones and shales of that age being frequently Pike county .. 

found. No coal. interstratified with these rocks has, however, 
·been discovered yet. 
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13. AUDRAIN COUNTY; 

PRODUCTION IN 1891. ....•. 19,569 TONS. 

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

J,ower Carbon- the extreme eastern portion, crop out along the larger streams 
~~r~~s threo ~~:up into the area of the Coal Measures, and are further struck in 
face. drill holes and wells at shallow depths within the area of· these 

overlying rocks. In the town of Vandalia, these lower rocks 
occur at a depth of about 100 ft., according to the record 
of a drill bole 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 . 

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

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

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

Peet. 
6 

Inches. 

20 

~ 
8 
2 

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

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

E:'ire clay. 

PIG. 46. Section of coal bed 
at Vandalia. 

A lenticular layer of dark, hard, calcareous rock, known· as 
'' bla~k bat,'' frequently oceurs immediately over the coal, at times 
as much as one foot in thickness. The coal is worked here on the 

Character of coal 
and roof. longwall plan. The_roof i8 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 Audmin Goal Company's 8hafts the mining of the 
fire-clay underlying the coal is carried on extensively. It isAul~~1~<g~~1ado.'s 
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 Farbe1· the shaft is about 100 ft. deep and here the 
following section was measured: 

Feet. Inches. 
2 to 3 Shale, black, tiss!!e. 

1 to 3 

20 

Shale, black, pyritiferous. 

Coal. 

Pyrite. 
Coal. 

Fire clay, white. 

~'rn. 47. Section of coal bed 
at E'arber. 

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

Section of bed at 
Farber. 

mine boss. The lon<Y wall method of minin<Y is used The Coal faulted, roof 5 <°' • good. 
mine is very dry and no trouble is given by water. The roof is 
excellent and requires little propping. This mine is operated 
by horse and gin hoist and the production is comparatively small. 

South of Ladoni"a and Farbei· a number of shallow sbafts and 
drifts are operated, along the stream banks, to supply local. 
demands. The section and tbe character of the coal at these pits 
are substantially the same as have already been described for Coal south of 

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

of th~ 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 mile~ northwest of Thompson 
Station; the coal here is said to be of good quality and to he 
about 2 ft. thick. It was not examined by the writer. Broad­
head, in manuscl'ipt notes in the Survey office, refers to coal in 

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

Ab011t one and one-half miles east of Centralia is another 
small co9.1 shaft, abont 25 ft. deep, in which the following 
section was measured: 

Feet. Inches. 

4 Limestone. 

Section near Cen­
tralia. 

25 to 26 

lto 4 

Coal. 

Shale, pyritlferous. 

Olay, 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 t!te extreme nortltwesten1. por·tion of Audmin county no 
coal mining is at present prosecuted to the w1·iter's knowledge, 

coal near Renick. but 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 TONS. 

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

CoaIMeasure of the same strata found in Audrain county, and which spread rocks in patches. 
over the hills as a thin veneer. The Lower Carboniferous rocks 
and lower strata occupy the central and whole northern portion 
of this county, and the former ure 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 Ja.<1. Lambetlt's, near the middle of section 27, township 54 
N., 6 W., is the eustmost occurrence of coal in this county. It 
is found here, with the accompanying shale; near the summit 
of a hill, and the aggregate thickness of the Coal Measure rocks 
cannot be more than 40 ft. The beds lie in a horizontal posi­
tion, and, beneath these; Lower C:lrboniferous 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: 

~'eet. Inches. Shale, black. 

20 Coal. 

i Olay parting. 
JO Coal. 

Olay. 

FrG. 49. Section of coal JJed 
at Lambeth's. 

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

Coal at 
Lmnbeth's. 

supplying the local demands.· These are located within a radiuRcoalnearPerry. 
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 Uarboniferons Limestones being prominently 

expose<1 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 bra.nch in the 
southwestern hnlf of section 23, township 54 N., 7 W. 

SECTION 3. 
FEET. INCHES. 

Black fissile shale ........•..........•...•..•....... ~.... 6 
Coal ..••. ~ •.••.•.. .' •....••. .•....•...•.. ·..•••••. •• . . . • 1 10 

Dark clay parting ............................... · . . . . . . . . 2 
Ooaz.............. •. • . . . . • .• . . . • • •• • • . . . . . . •• . •• • • •• •. . • 4 to 5 
Drab clay shale ..•..... : •... • ... · ..•.• · · .. ·• · · . •. · · · · ·. • 8 
Black, fissile shale ............ · ........... ······........ I 
Coal ••.• .•••.•.••....••.•••••• · .••.•..•• · •• • • • • •••• • · . . • 1 
Fire-clay ............................................... . 



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

Feet. 
5 

1 

3 

Inches. 

20 

6 to 10 

Limestone, nodular, 
concretionary. 

Limestone, compact, hard. 

Shale, drab. 

Shale, black, fissile, 

Coal. 
Shale parting. 
Coal. 
Fire clay. 

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

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

Coal same as section and the characteristics of the coal and associated strata 
mined in Audrain • • • • 

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

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

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

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

Coal measure area the Lower Carboniferous strata which latter cro1) out in the very small, · ' 
valleys. and constitute the prevalent rocks in the county. fo. 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 a ravine about 60 ft. below the top of the 
hill and, from the record of a shaft sunk in this vicinity, it is 
probably not more than 40 ft. above the Lower Carboniferous · . 
L . . Coal near Pans. 

1mestone. The record of this same shaft shows the existence 
of boulde1: clay here, as much as 70 ft. thick on the hill-tops. 
In such p!aces it occupies the place of the coal. The coal is 
about 18 in. thick. The following section was measured at the 
drift: 

Feet. 

4 

4 

4 

Inches. 

Clay. 

Limestone, hard, clinking. 

18 Olay and shale. 

Shale, black, not :dssile 

18 Coal. 

--= Shale, dark, hard. 

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

The coal is somewhat pyritiferous and the bed varies in thick­
ness, often thinning to less than a foot, through a lowering of the 
roof. .Another coal bed, about a foot thick, is reported by Mr. 
,_Jackson at a distance of about 6 ft. below the upper one; but it 
was not seen by the writer. About two miles east of Paris, on 
what is known as the Evan's T1·act, a shallow shalt was sunk 
about two years 1tgo in which coal was struck which is reliably 
reported to have been 7 ft. thick, two feet of which was a so­
called cannel coal. The shaft was filled with water when visited 

· by the writer. A specimen of the " cannel coal" found there 
proved to be a bituminous &bale. 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. 

Section at 
Jackson drm 

'!!he "Evans" 
shaft, 



Section at 
. Butler drift. 
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The 0. L. Butier 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. Inche~. 

8 Limestone, brownish, hard. 

12 

18 

10 

Clay, yellow. 

Shale, black, fissile. 

Coal, with little pyrite. 

Clay and shale. 

Coal. 

(.)Jay. 

FIG. 52•. Section of coal bed 
at Butler drift. ' 

Another bed about 18 in. thick, is reported by Mr. Butler about 
15 ft. below the last, in the be<l of the creek. A comparison of 

Threecoalbeds h" • · h h b · d J k ' d "f't P · .here. t is section wit t at o tame at ac son s r1 , nea~ ar1s, 
shows that the coals operated at the two points belong, in all 
probability, to the same horizon. 

John B1·anham's coal pit is about a mile and. a half south of 
Butler's, but was not visited by the writer. The ~oal here is 

. reported to be of the same thickness. 
Gar,·ett's coal pits are about two miles south of Middle 

G tt' d Grove. They are, at present, abandoned and no mt-asui·ements arre s rifts. 

• Other coal pits. 

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 thicknef!s as that found south of the 
town. · Such occurrences ttre also noted in manuscript relating 
to Monroe county by Prof. Brnadhend, 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 
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known to be opernted, excepting a small pit a few miles north of 
Shelbina. 

Brnadhead,2 refers to a coal pit about two miles north of 
Shelbina, and to another about <>ix miles east of the same point 0ii::eY~f:a. 
where the coal is about 1 ft. ·thick. Of these the pits imme-
diately north of Shelbina were recently visited hy the writer. 

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

SECTION 4. 

1. Shale, black with bituminous layers .•..... .•.•••..•..••. 
FEET. INCHES. 

2 Section at 
2. Rhale, sandy, micaceous, dm•k drab • ............. ·.· .•• · 6 to 14 Barker's pit. 

3. Coal ..••..•..........•.................•... ·········· 6 
4. Clay, white . . . • • . • . . . . . • . . . • • . • . . ................... · 

The coal is reported to vary from 6 to 26 inches in thickness. 
It ri':les 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 abDut the same thickness. About a mile northeast of 
the Barker pit is one on Mrs. Given'l:l land, in which bituminous Coal nrea limited 

I 1 1 .J l . , f . here. coa , canne coa anu blaek s rnle, aggregatrng over five eet Ill 
thickness are reported to occur. The Barket· coal is at a level 
not much above.the bottom of Salt rivee to the north, and here 

. Lower Carboniferous Lime~tones crop out in bluffs which rise 
much above the level of the coal. They demonstrnte that the 
coal area is of limited extent here. 

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

Coal near 
exist there over a small area, in the southeast corner and have llluuroe c:ty. 
been worked during past years. Such an opening is referred to 
by Swallow,1 about six miles northwest of Monroe City. The 
coal exposed there was about 18 in. thick. 

18. HOWARD COUNTY, 

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

1 Report Mo. Geological Survey 1855. P.trt I, I'· 173. 
2 MSS. Notes. 
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Lowe!' Carboniferous rocks are exposed in the hills and bluffs 
and their outcrops extend thence up the streams into the limits 
of the Coal Measures. 

A description of the general geology of Howal'd. county, 
including specific reference to the coal beds and their correla­
tions, i~ contained in the report of the Missouri Geological 

desc~fr!"H~~s of Survey for 1873-7 4, prepared by G. C. Broadhead and C. J. 
Howard Co. 

Norwood. The occurrences of coal about Russell, Sebree, 
Fayette, Boonsborough, Glasgow and Roanoke are noticed and 
many sections are described which are not now acces::>ible. 

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

l bc1°at1hofk in the vicinity of Russell, in the northeastern corner; in fact this var a e 1c ·ness 

Section at 
Bain & Co.'s slope 

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

Bain and Company's slope is situated in the town of Russel I, 
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: 

Feet. Inches. 

30 

I! 
10 

& to IO 

Shale roof. 

Coal. 

Clay. 
Coal. 
Clay. 
Rock (probably l!mestone.J 

FIG. 53. Section of coal bed 
at Russell. 

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

In tlle immediate vicinity of Seb?·ee no coal is at present 
mined. Near Harrisburg, Boone county, recent develor)ments Coal near Sebree ~ 

and Harrishnrg. have been made, which are referred to in the description of 
Boone county, on p. 76. 

T!te John T. Gilvin d?·i;ft is about two miles west 
burg, and is located in the bottom of a hollow. 
following section was measured: 

of Harris­
Here the 
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Feet. 
30+ 

Inches. 
Shale. 

24 Coal. 

2 Shale, grey. 

12+ Coal. 

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

89 

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

Feet. 
3 

3 to 5 

Inches. 

~ 
Limestone," bell rock." 

-- Shale, black and fissile 

~ 
in lower portion. 

20 Coal. 

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

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

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

Lower bed at Gil· 
vin drift. 

Upper bed at GH· 
v!n drift. 

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

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

following section was obtained from Mr. Pierce: 

Feet. Inches. 
18 

32 to 38 

Limestone, coarse, gritty. 

Shale, black, fissile. 

Coal. 

FIG. 56. Section of coal bed at 
Pie:f<.'e shaft. 

Section at Pierce 
shaft. 



Section of Elkin's 
bed. 
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The $haft was filled with wuter at the time of visit and the 
coal could not be actually mea:mred. 

The Elkin' s coal drift is close to Pierce's and is situated 
about 60 ft. rrbove the latter. The following section was 

measured here: 

l!'eet. Inches. 
20 Limestone, compa(lt. 

27 Shale, IJlack, fissile. 

18 Coal. 

Shale, 11rc1111ccous. 

Fro. 57. Section of coal bed at 
Elkm'~ drift. 

This bed is worked at a number of point;; in the neighborhood 
and the coal is preferred to thut of the lowce 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 localiLies, were, however, recently visited. 

¥:;;:.~e:i:i~~~. At the old Harkley coal pit, some 8 miles southwest of town, 
everything is filled in and no measu1·ernents 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 near Boons· Tanner About two feet of coal is exposed here in the bed of a borough. • 
branch. It is said to have been dug into for a depth of 6 ft. 
and not entirely penetrated. Tbe coal and associated shale 
have a dip here of ten degress or more N. W. and thern are 
other evidences of much local disturbance. 

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

At A1·mstrong, 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. 
gow aud Th B · l t ' · · b bl h · f Annstron&-. e r1ggs coa s r1pprng is pro a y t e most 1mportant o 
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these. It is about three tililes due east of Armstrong. The 
coal here is 30 in. thick and is overlain by shale. North of 
Armi;trong nre several occurrences of coal which do not exceed 
1 ft. in thickness, however.1 

19. CHARITON COUNTY. 
PRODUCTION IN 1891. ....... l,l70 TONS. 

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

Along lite bo1·de1· line of Randolph county Asa Gunn's drift 
and a few other sniall pits are operated north of the Chicago & 

Coal near Alton railwa,y which have alrnady been noticed in the description Randolph co. 
line. 

of Randolph county on page 70 of this report. The two 
abandoned coa.1 shaft$ 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 
Geo logic:i l Survey. 

About a mile south of Salisbury, on P. D. Vandeventer's 
land, a coal bed has been mined for local uses in pa;.t years, but 
the drift was abandoned at the date of inspection and no meas­
urements could be made. The thickness of the coal is credit­
ably reported, however, to be about 18 inches.' At the same' 
locality the owner of the land states that a drill hole was put 
down and a lmver bed of coal was struck at a depth of about 
60 ft. beneath the upper one. This lower coal was composed 
of two benches, each abont two feet thick, separate by about coal on vande-

f. f l 1 . h d h t' . h ht t venter land. two ~et o srn e; or, rn ot er wor s, t e sec 10n rs t oug o 
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-
e~1st of this, however, a iihaft was sunk and the lower coal 
ancountered at a depth of 50 ft. According to the owner's 

i This northern portion of Howard county has been mapped in detail by the 
Survey and full descriptions of the various coals will be contaiued in the 
forthcoming report, and their relations will there be defined. 
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statement, however, a "horseback" was encountered here, and 
the condition of the coal was not such as to permit profitable 
mmmg. The imsatisfactory 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. 

Cunningham 
pits. 

Jn the vicinity of Brunswick are a number of small coal pits, 
some of which are now operated for supplying local demands. 

coal . 
J. F. Cunningham's pits are adjacent to the VV abash railway, 

Other coal pits. 

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: 

1''eet. Inches. 
1 to 2 Limestone. 

2 to 3 Shales, yellow, sandy. 

2 Shales, black, fissile. 

22+ Coal. 

6 to S Shale, hard, gray, ferruginous. 

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

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

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

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

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

Marceline in Linn county, described on pp. !:!4 and 95, undoubtedly 
extends into this county and must underlie a large territory. 

Jn the n01·theastern portion of the county, along Grande river, 
CoalalongGrandethe coals described in the followincr pp 107and108 as occurrincr 

river. · o · ' 0 

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

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

Coal has been known to exist in Linn county for a number of 
years. Some tw~p.ty years ago 1 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-Distribution of 
ing. 2 Norwood in the same .Vol., p. 263, describes coal 18 to coal. 
20 in. thick, some 2t miles northeast of Bucklin. From these 
occurrences, together with the facts of the record of a shaft and 
drill hole at Brookfield, Broadhead defines three coal beds as 
occurring in this county. 

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

Feet. 
50 

Inches. 

16 to 18 Coal. I Shale, drab. 

i Clay parting. 
8 Coal. 

Clay and shale. 

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

Section at Clark 
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 mies, 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 Ch.araeter ot coal. 

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, bnt they were not visited by the writer, 
as they are operating the same bed and the character of the coal Shafer sbaft. 
is similar. This coal is also mined some three or four miles 
southeast of Brookfield, at the Shafer shaft, which i~ about 160 
ft. deep. 

l Report Geological Survey, 1873 to 74, p. 261. 
2 Opus cite, p. 266. 
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At St. Oathe~·ine, about 5 "miles east of Brookfield, mining of 

Shaft at St. Oath- coal has been prosecuted in the past years, but is not now rn 
er!ne. h · d 

progress. The coal worked was, prohably, the same as t at mme 
neur Brookfield and was similar in character, according to a 

miuc>r's statements. One of these St. Catherine shafts was HO ft. 
deep. About 300 ft. east from the foot of this shaft the coal was 
cut off and the entry passed <lirectly into quicksand, which flowed 

so rapidly into the mine as to cause its abandonment. The coal 
here had evidently been erode<l, and the entry was driven into a 

Glacial channel 
encountered. pre-glacial channel, such as have been previously described as 

occurring in Putnam, Sullivan and other counties. 
At Bucklin, some six miles east of St. Catherine, near the 

county line, a drill hole was put down some 350 ft., and the report 

B kl d . 1 is that a coal bed 32 inches thick was struck at a depth of 200 ft., 
nc in rill ho e. 

Section at Marce­
line. 

and that above this an 18 inch bed was found. Until more 
reliable data can be obtained, these results ro u:-t 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 southeai:;te:rn 
corner, on the Santa Fe railway. The shaft is 185 ft. deep. 
In it the following section was measured: 

Feet. Inches. 

W Shale, drab. 

2 to 3 

26 Coal. 

Fire clay. 

FIG. 60. Seetlon of coal bed 
at Marceline. 

Above these beds two others were penetrated hy 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.1 The 

overlying beds. roof is not a very ~trong one ; but the long wull plan of working 

is followed' with success, and, nloug the entries, a portion of the 
overlying shale is brushed down• up to a parting plune which 

1 According to a record kindly furnished "Qy 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 a large Coal pyr!tiferons. 
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, oorrelattons. 
though detailed examinations will be necessary before this can 
be a:5serted 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 or 
between the beds that are worked here and those operated on a coal. 
more extensive scale in the adjoining counties. Coal occurs near 
the surface and has been described in the earlier reports of the 
Survey, in the vicinity of Uticth 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; itCoi_ilonGrande river. 
is, ho\vever, 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 

5+ 

18 

4 to 6 

-=--..._ ~ Shale, gray, arg!llaceoas. 

Coal. 
Fire clay. 
"Hard rock." 

FIG. 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 

Section at Cox 
shaft. 



Ooal thins out. 

OhllJicothe drill 
hole. 

Coal of uncertain 
thickness. 

Surface coal. 

96 PRELIMINARY REPORT ON COAL. 

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

excavations have failed to find coal. 
About six rniles noi·theast of Chillicothe are coal pits in which 

the coal is reported to be as much as 28 in. thick. It is, however, 
not considered of so good a quality as that at the Cox mines. 

Deep drilling bas 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 27 5 ft. 
with the following re1'ults:l 

SECTIO~ 5. 

1. At a rl<;pth of llO ft . . .. . . . . . . . . .. . . . . . . . . 16 to 20" coal 
2. ,, 136 '' . . .. . . . . . . . . . . . . . . . . . . .. 8'' ,, 

3. " 160 " .. . . .. . . .. .. . . . . . .. .. . 12" " 
4-. " 275 ,, .......... ~ ........... . 33" ,, 

The bottom bed was the one for which the shaft was sunk, as 
the 33 in. thickness was first obtained from drilling, but, when 
reached by the shaft, according to the report of parties who 
were interested in this sinking, the bed proved to be of very 
variable thickness. A sandstone roof was found over the coal, 
of so undulating a character that it frequently almost cut out the 
coal entirely and, 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. 

PRODUCTIO~ IN 1891 ........ 28,983. 

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

r The above is only an approximately correct record. It is prepared from 
information kindly given the Survey by Mr. Stewart of Chillicothe. 
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At Trenton the old shaft is 210 ft. deep and is lo0ated cl~~.::: :\ :::~.:.., 
to the Rock Island railway station. Here the following s~ct~\: ~ ·.: ··.: •• : ~ " .., . . . 
was measured : " •• 

Feet 
36 

s 

Inche~. 

8 

10 to 12 

20 

18 

12 

Shale. 
Limestone. 

Shale, blnck. 

Limestone," cap rock." 

Shale, black fissile. 

Coal. 

l!'!re clay. 

l!'JG. 62. Section of colll bed 
at Trenton.· 

Three other coal heds are reported to have been struck in this 
shaft, two a hove the bed operated and one below. The first is 

Section at Trenton 
shaft. 

18 in. thick and is about 120 ft. from the surface. ·The second is Other coal beds 

14 in. thick and is about 145 ft. from the surface. The third here. 

varies from 6 in. to 2 ft. and is ahout 15 ft. below the bed operated, 
according to the statement of the proprietor of the mine. The 
bed is worke'J here by the long wall method, the roof being 
excellent and requirin<Y hard! v any I)roppincr, either alon<Y the Character of roof 

,.., • o e and coal. 
entries or at the face. It appears to be a hard and clear coal 
and is reported to st and exposure well and to make few or no 
clinkers in burning. 

It i:,; esteemed superior to the neighboring Iowa coals for 
locomotive use. Between the black shale and the coal there are 
frequently layers of the so-called " black bat" (black" Black bat."· 

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 foun<l to be soft, slacking 
readily on exposure. 

A new shaft is heing ,;unk 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 tbis bed in 
~ ' ! ; • · ·' ·_: :~}~i:-;th.'0shafts . 

. St1ffi.C.iE>nt data are not at present at hand for us to be able to 
.. . : :~: :~:~'t•tt~ what the exact ~tratigraphic relations are between the coals 

.· Co~l-Me~s~res 5G6 w~i;ked he:re and those found in adjoining counties. A drill hole 
· feet thick here. . ·. 

-· · · .. . ·.. . _ pu_t .d_own·.:zJ .. · the bottom of the old shaft. showed that the total 
~ ··· ~ ~_ili?t"}f1Y~SS'l~of Coal Measure strata here is about 550 feet. Below 

... the bed operated, only one seam of coal was encountered, this 
only 2 inches thick, and llO feet deeper. 

THE NORTHWESTERN COUNTIES. 

Including 23. Mercer, 24. Harrison, 25. Daviess, 28. 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 

Northwestern 
~~~g!~:rs~on· 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 

coal beds not per· few are inclined, with the present incentives, to incur the neces-
sistent. 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 

carefal drilling diamond drill boles over this country would yield results of great 
necessary. . value and any prospective <le,velopments should be preceded by 

such drilling. 
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21. IN MERCER CouNTY, no coal is, at present, operated.,~a :·- :. :> .. _ 
the knowledge of the writer. Prof. Broadhead, in mal!,tf~cfip"£: ~ ;: ---~ -- ; 

notes of the Survey, refers to coal 6 inches to a foot In thick- . . . . ~ 

ness cl'opping out at various points, south, southeast and no:i:~M~ i>'foci;~~e~ :. >: 
the town of Princeton, which was worked at a fe}~ plac~G-1or··:?,,;nceton: __ -;_·:·-: 

temporary local use at the time of his visit. \",·-.:: .-. _ .--:· __ :_:~· _- --_. 

It is pos5ible that the coal beds of Putnam county, fo tlfif\a3~i ~-- ~) :· 
extend into this county: but it is further probttble that the 

distribution of all the upper strata of the Coal Measures here is 

much restricted by the channels of the pre-glacial drainage P1;~fs~aeial ehan­

system which are so abundant under this drift covered portion· 

of the State. 
22. IN HARRISON COUNTY there is as great a dearth of readily 

available coal, as in Mercer county; beds ::! to 4 in. thick, east of 

Bethany, being the only ones of which we have any notice. A Bethany drill 
hole. 

diamond drill ho1e was put down a mile west of Bethany, in the 

bottom of the East Ifork of Big creek, in 1885, to a depth of 

650'. According to the record furnished no coal over nine 

inches in thickness was struck.1 Some doubt is felt, however, 

concerning the reliability of this record. 
23. DAvrnss 9ouNTY has bern credited with as little coal as 

Harrison county. In the repor·t of the Missouri Geological 

Survey of 1873-J4, 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 aGallat!nd:r!llhole. 

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-
Th I d H .1 . C Id ll Winston shaft. 

ments. e coa s operate at am1 ton, m a we county, 

described on pp. 105, 106 of this report, in all probability underlie 

the southern portion of Daviess county. How far north and how 

far west they extend of a workable thickness, can he determined, 

however, only by careful and systematic drilling. The results 

1 From a record sent the president of the State University and furnished the 

Survey by Prof. G. C. Broadhead. 
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• -._; ::~ :'·. ;·:_of .the deep drilling at Cameron, later described on page 104, 
• cairfet~bi;111 _, ·; :'i{~gge8t that the coals thin out materially before reaching that 

•.• -h~Ie. po iii£, tlra.ugh the discordance between the two records and the 

:· ::-. ff :-·f 3 f(;~:<:o~~fsictions attending the drilling diminish the weight of that 
__ .. ·· · ·"'·elv~d'~nce. 

• ::::/.-:: ...• _ .. ~A;.~ hrD~_.KALB COUNTY, the only reference which we have to 
· ·: ·::,: : ~b,;e,_~ifstetice 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 

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 1 

tryvme. hole was put down to a depth of 500 ft. and the record :,.hows that 
a bed of coal 26 in. thick was struck, at a depth of 477 ft., and 
another over it, only 7 in. thick at a depth of 383 ft. 1 During the 
pa~t year deep drilling has also been prosecuted at Stanberry. 

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

26. vY ORTH 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 

No1~e.W~~t~~;.0a1 future. Concerning the existence of the deeper coals this 
county shares the uncertainty existing in the other northwestern 
counties. 

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

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

1 The record of this hole has been kindly furnished the Survey by Mr. E. E. 
Ennis of King City. 
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At Pierson's drift, about a mile southeast of the town of 

Quitman, the following section was measured: 

Feet. 

2 

Inches. 
18 Limestone. 

6 Clay, yellow. 

9 Shale, black. 

18 :;hale, yellow and drab. 

12 Shale, black. 

13to14 Coal. 

~·ire clay. 

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

At Gasin,qe1:'s shaft, 35 ft. deep, about a mile south of 

Quitman, a similar seclion was measured. Coal occurs north of 

Quitman along the Nodaway river, as far as Uity 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 diamqnd 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 hom;;e 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.-0f the existence of coal, 

within the depth reached, this far west in the State. 
28. ATCHISON C.:>UNTY bas no coal mines. Broadhe:id, in the 

report of 1872, refers to coal having been prospected for in the 

southeastern part of the county, near Langdon, and Swallow 

found 8 in. of soft coal in the northeastern corner. A:-; already 

affi1·med by Broadhead there is little probability that coal of work­

able thickness, within accessible dPptbs, 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. 

Maryvlll e drill 
hole. 

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

29. IN HoLT COUNTY thin coal is found near the surface in the 
vicinity of Forest City, but is, according to Broadhead (Report Coal near Forest 

. city. 1872) from 2 to 4 in. thick and, hence, is entirely unworkable. A 

Seetlon at Oregon. 

Coal near 
Savannah. 

Slll'faee eoal. 

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

SECTION 6. 

I. At a depth of 20~ feet ..................... 18 inches of rottE?n coal. 
2. " 342 " ........... : . • .. • • • • . 6 " " " 
3. " 372 " • • • • . . • • . . • . . ·• .. .. • • 1 " good " 
4. " 438 " ..................... 15 " ,, " 
5. " 651 " ..................... 54 " " " 

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

30. ANDREW COUNTY is another non-producer of coal; a few 
thin seams in the vicinity of Savannah and along Niagam creek 
being all that we have any reco1·d of. The beds in the vicinity 
of Savannah do not exceed five inches in thickness, according to 
Broadhead, while the bed in Niag:1ra creek is about 10 in. thick 2 

and has been occu.sitmally worked for local uses. 

33. BUCHANAN COUNTY. 

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

1 Report Mo. Geological Survey, 1872, p. 871. 
·2 Report Mo. Geological Survey, 1873-74; p. 310. 
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report of 1872, p. 354, which reached a depth of 467 feet. 

According to this the following coal beds were encountered: 

SECTION 7. 

1. At a depth of 125 feet... .. . . • . . . .. . . . . . .. . .. . .. . 24- inches of coal. 

2. " 240 " .......................... 18 " " 

3. " 340 " .. .. . .. • . . • . • • • ......... 10 " " 

4. " 370 " .......................... 30 " " 

He suggests, what is very probable, with reference to these 

reported beds, that bituminous shale may be included in the 

thicknesses given. 
In the year 1884 a chum drill hole was put down at St. 

Joseph, by the Turner Coal Company to a depth of 1,308 

feet. Black, bituminuus shale was encounterec.1 in this drill 

Drill hole at St. 
Joseph. 

hole at depths of 122 ft., 184 ft., 229 ft., 338 ft., 361 ft., Dr!llholeatSt. 
Joseph. 

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 Jamin re of coal were 

rec9gnizedat depth of 950ft., and 1,083ft. At a depth of 1,200 

ft. limestone was encountered, presumably of Lower Carboni-

ferous age, and was drilled irito to a depth of 108 ft. 1 

34. CLINTON COUNTY; 

No coal mining is at present prosecuted in Clinton county and 

the probabilities are that the only coal that can be obtained there 

is at irreat de1)ths. No surface exposures of coal are known to, f 1 
~ t:iur ace coa • 

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 l1ave 

not, up to the present time been locate<l. 

i 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. 



Dril1 holes at 
Lathrop. 

()ameron drill 
holes. 

Unsatisfactory 
results. 
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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. 1 

Thi,; coal bed must underlie a considerable area and it can 
possibly be made use of late1-. Lathrop is located at a high 
point in the county and the bed can be reached in other places 
where it is considerahly nearer the surface. 

At Came1·on, 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. 

At a depth of 450 ft............ . . . . . . 36 inches of coal and shale. 
" 544 " .................. 14 " coal. 
" 565" .................. · 6 " coal. 

" 586 '' .................... 12 '' slate and coal. 

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

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

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

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

Coa~ mining is prosecuted in Caldwell county on a commercial Mining: near 

scale m the vicinity of Hamilton, near the north line of the Hamilton. 

county. 

The Tom Oreek shaft, of the Hamilton Coal company, is 

located about two miles southeast of the town in a valley. The 

shaft here is 300 ft. deep and, in it the following ·section was 

measured: 
Feet. Inches. 

20 Limestone, ueap rock.'' 

4to5 Shale, drab. 

6 Shale, black. 

12 to 24 Shale, drab. 

12 Shale, black, fissile. 

10 Coal. 

lto3 Shale parting, blaek. 

15 Coal. 

12+ Fire clay. 

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

The roof is poor and, in the northwestern portion of the mine 

a brown bituminous sandstone replaces the shale and sometimes 

Section at Tom 
Creek shaft. 

reaches down into the coal The black shale and the coal Bitnminous bnd-
• ' stone In r<!O'f. 

where this sandstone occurs, contain a great amount of bitumen 

which exudes in drops. This coal bed is broken by many 

faults and slips which seriously increase the cost of mining and 

limit the extent of the workings. 

A lower bed, 110 ft. deeper, has been shafted to here. It is 

19 in. thick and is covered by about 10 in. of black shale whichr..owerbed. 

is overlain by drab shale. This lower bed is not much faulted, 

but is reported to contain a good deal of pyrite. 

Tile OaldweU Ooal 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 4 72 ft. to the bottom bed of 



Section at Cald­
well Co.'' abaft. 

Lower bed. 

106 PRELIMINARY REPORT ON COAL •. 

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

Feet. 

3 

Inches. 

18 to 20 

10 

2 to 3 

15 

Limestone, " cap rock.'' 

Shale, black, :dasne. 

Coal. 

Shale, parting. 
Coal. 

Fire clay. 

Limestone. 

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

Of 

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

Of the lower bed the foll.owing section was measured : 

Feet. 
4, 

Inches. 

12 

18 tol9 

Shale, drab. 

Shale, black, fissile. 

Coal. 

Shale, hard. 

FIG. 66. Section of coal bed at Caldwell 
Coal Oo.'s Shaft (lower bed.) 

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

Which one, or whether any of the beds of these shafts repre­
correi.tton with sent the one struck in the drill holes at Lathrop or Cameron, in 

·oameron and Cl" · ffi h ' Lathrop coals. mton county, cannot be a rmed ere; but, as the detailed 
work of the Survey progresses we hope to be ·able to establish 
definitely such relationships. · 

.A.t E ingston, near the center of the county, a shaft has recently 
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heen sunk about 240 ft. deep to a bed of coal which is reported 
27 in. thick. Whether this coal is the same .as either of the Shaft at Kingston. 

Hamilton beds, cannot be confidently stated at present by the . 
Survey. 

At Cowgill, near the south line of the county, on the Chicago, 
1\Jilwaukee 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 :i:t a depth of about 85 ft. Hence this Shatt at Cowgill. 

coal is about 240 ft. below that rock. The shaft .was not in 
operation when visited, but the following section wasAObtained 
from ;.\fr. Gray, of Cowgill, who superintended part of the work 
here and who is familiar with the details: 

FEET. INCHES. 

Limestone cap rock; ............... ; • . . . . . . . . . • . . . . . . . . 6 
Shale, black fissile. . • . . • . . . . . . . . . . . . • . • • . . . . . . . • . . . • . . . 1 · 
Coal.................. . . . . .. . .. . .. . • • ..• . . . . .. . . .. .. . . 8 to 10 

Shale parting about ................•...• , . . . . ... . . . . . . . 1 
Coal................... . . . . • • . . . . . . . . .. . . . . . . . . . . . . . . . . 16 to 20 
Clay ..••..••••••••.......•.... '......................... 2 

The close similarity between the section here an<l 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 co~! with reference to the Bethany ington bed. 

Fall8 limestone, point strongly to the conclusion that the coal 
is the same as that mined in Ray county to the south .and in 
Lafayette county, or that it is the Lexington coal bed. 

36. CARROLL COUNTY. 

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

ments a.re confined to small pits worked to supply local demands. ments sma 

A few occurrences of coal in this county are refe.r1 ed to on pp. 
59 to 61 and p. 74 of· the Report .of the Geological Survey for 
1872, Part II . 

. In the vicinity of Little Compton, in the northeastern corner 
of the county several coal pits are intermittently worked. Of 



Farr's coal pit. 

Section at Little 
Compton. 

Coal near 
Bedford. 

Coal on Gra.nde 
river. 

Two coal beds. 
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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 measurnd at this point: 

Feet. Inches. 

2 

5 

Shale, black. 

Shale, drab. 

Uoal. 

Clay, hard, mieaceous, sandy. 

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

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

Feet. Inches. 

4 Shale, blaek. 

-~ Shale, dark, hard ferruginous. 

FIG. 68. Seetion of eoal bed on 
Grande river. 

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

· described on p. 36. This undoubtedly diminishes the area of the quarry. 

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 Oa1·1·ollton, on Wakenda creek, 
nre several small coal pits, of which a few were visited. At 0i~gffton. 
Hardwick's mill is a drift in which the following section is 
exposed: 

Feet. 

3 to 5 

4 

8 

Inches. 

iii Limestone, drab, hard. 

Shale, drab. 

18 ·shale, black, hard. 

20 to 28 Coal, thickness :lluctuat!ng. 

Olay, sandy. 

FIG. 69. Section of coal bed at 
Hardwlck's mill. 

Theo roof over the coal is here fairly good. 

Section at Hard· 
wick's m!ll. 

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 tlte immediate vicini'ty of Oarl'olllon, west and northwest of 
town, a thiu bed of coal has been worked in a very small way. 

• • • Coal at ca.rroll-The bed is from 15 to 18 m. thick.. On the edge of town, about ton. 

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

Drill hole at Oar· h . S • f l 1 t d rollton. not muc over 300 ft. ome 12 rn. o s aty coa was encoun ere 

Lexington coal 
bed mined. 

Section at Sater 
shaft. 

Coal near Rich· 
mond. 

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 Cttrroll 
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 n01·tlteastern portion of t/1e county is only one opening 
of importance, namely, the Sater Shaft, located between George­
ville and Finney's Point. This shaft is 14() ft. deep to the coal 
and exposes the following ~ection: 

Feet. 

13 

IncheR. 

Limestone. 

15 Shale, black, fissile. 

6 Coal. 
2 Shale. 

15 Coal. 

FIG. 70. Section of coal bed at 
Sater sbait. 

This is undoubt~dly the Lexington coal bed. 
lrnmediat,ely about Richmond, 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 5.0 to 
100 ft. They all operate the same coal bed and no other over-CoalatRiehmond. 
lying coal hed 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. 

3 to 6 
2 to 3 
4 to 5 
l to 2 

18 

14 to 20 

Limestone. 
Shale (occasionally.) 
Coal. · 
Sb ale or clay. 

Coal. 

Clay. 

I,imestone. 

FrG. 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 Swanwiclc, 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. 

7+ 
Inches. 

2 

22 

10+ 

Limestone. 
Shale, black, fissile. 

Coal, upper bench of a 
few inches occaslona.Uy. 

Clay. 

Limestone. 

FIG. 72. Section of coal bed 
a.t Swanwlck. 

Seetlon at Richmond, 

Section at Swan - • 
wick shaft. 

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



112 PRELIMINARY REPORT ON COAL. 

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, nem· the southwestern corner of the 

coal In southwest county, west of Richmond, are several large mines. No. 8 shaft 
of county. is about two miles west of the town, and is operated J:?y. the 

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

Section at 
Camden. 

No surface coal. 

Randolph drill 
holes. 

Feet. Inches, 

6 J,lmestone. 

9 
l 

l!O 

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

Coal, (no upper bench.) 

Clay. 

Limestone. 

FIG. 73. Section of coai bed 
at Camden. 

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

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

38. CLAY COUNTY. 

PRODUCTION IN 1891. • ., .... 8,289 T.ONS. 

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

.At Randolph, close to the Missouri river, about ten miles 
northeast of Kansas City, two diamond drill holes were put 
down to depths of over 800 ft. and one shaft has been sunk to a 
depth of about 400 ft. In one of the drill holes, at this point, the. 
following coals were encountered, according to the record, and, 
so far as the shaft reached, their positions and thicknesses were 
confirmed by the sinking of the shaft subsequently. 
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SECTIO::'> 9. 

1. At a depth of 247 ft ................... \l in::hes of coal. 

2. " 280 " ...................... 10 " " Record at 
3. " 387 " .... ····· .......... , 21 " " (operated) Randolph . 

4. " 433 " , ........... ······ .. 5 " " 
5. " 469 " .................... 4 " " 
6. " 482 " ................... 15 " " 
7. 

" < 
512 " ....................... 14 " " 

8. " 543 " fl " " ............. ······· .. ,_ 

9. " 614 " . .... " ............... JO " " 
At a depth of 700 ft. the Lower Carboniferous rocks were 

encountered and penetrated for a distance of over 100 ft. It is Lower oaroon-

h l · 1 d 1 l b d · t t iferous at 700 ft. t ua cone us1ve y demonstrate t mt no coa e s exist a grea er 
depths here. 1 

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

was made here : 
Feet. Inches. 

S-ha1es, drab, somewhat. arenaceous. 

19 to 21 uoal. 

6 to IS Olay, slwly. 

10 to 12 Shale, hnrd, calcareous. 

Limestone. 

FIG. 74. Section of coal bed 
at Handolph shflft. 

The coal is in u horizontal position. It is hard and breaks 
with a sharp and clear fracture, but js streaked with fine seft,ms 

Section at Ran­
dolph shaft. 

of pyrite (sulphur) and shale, which are picked out, so far as Character of coal 
"bl b f 1 . . I k . d . b . b . . and roof. poss1 e, e ore s npprng. t ma ~es cm er 111 urnmg, ut it is 

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 bel1>w that rock. The bed numbered 2, imme-

1 Th.e records of these drill holes were obtaiuecl through the courtesies of 
Mr. L. J. Talbott, of Kansas City, the prnsideut of the company. 
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diately above the last, is, similarly, about 280 ft. below the 
Bethany Falls limestone. This <listance corresponds closely Correlation of • 

Randolph coa 1 with the interval between that rock and the Lexmgton coal bed 
beds. "l f · in Lafayette and Ray counties ; further the deta1 s o the section 

here and the natm:e 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 niade to thin coal seams about 9 in. thick, in the 

No importantsnr. northwestern corner of the county, and the writer has reports of 
face con!. 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, fro1n 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 Leavenwm·tl1, Kansas, immediately acros~ the river from 
Platte county, an extensive coal fodustry has sprung up, 
during recent years. Inasmuch as the coal operated here 

L~~r~;v~1~~~ecoal undoubtedly extends under a large part of Platte county, the 
county. 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 :1 

1 From the published record printed in pamphlet form. 
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SECTION 10. 
.At a depth of 511 feet ................................ . 

" . 512 " · ............................. . 
" 575 " ............................. .. 

" 
" 

606 " 
670 ,, 

I inches of coal . 

2 " " 
8 " " 
7 " "· 

10 " " 
" 713 " •••.•••••••••• ·: •. (bed operated) 21 " " 

ReeordofLeaven· 
worth shaft. 

At the Riverside mine, another bed of coal 16 to 18 inches 
thick, is reported to occur about 22 ft. below the last one given 
above. At the Leavenworth Coal Co,'s shaft, in the northwest­
ern corner of the town, several coul beds 111ere struck (at still 

d h l h . . d d .11. Tb f ll . d Lowerooal beds, greater ept s, )y s altrng an r1 mg. e o owrng recor 
of the work here was ·kindly furnished the Survey by Mr. John 
E. Carr, the superintendent of the mine: 

SECTION lOa. 
1. At a depth of 566 feet, in shaft .••••• S inches of coal. 
2. " 597 " " ••.•••• 12 " " 
3. " 617 " " ....... 6 " " 
4. " 639 ... " ...... 6 ·~ " 
5. " 662 " " • •• -. •• 14 " " 
6. " 676 " " •••,••• 6 " " 
7. " 707 " " •••••• 24 " " (op('rated.) 
8. " 888 " " ....... 5 " " 
9. " 916 " " • •• •• •• 111 " " (three seam~.) 

10. " 992 " " ••••• 10 " " 
11. " 999 " " ...... 26 " " 
12. " 1029 " in drill hole •. 28 " " (impure.) 
13. " 1086 " " " •• 12 " " (fo'ssiliferous.) 
14. " 1096 " " " .. 5 " " 
15. " 1127 " " " .. 6 " " 

Total depth of hole is 1171 feet, aud drilling stopped in sandstone. 

In the Riverside mine the following section of the coal bed 
operated was measured : 

Feet. Inches. 
SI Shale, grey. 

Shale, black. 

Coal. 

2 to 8 Clay. 

2 Limestone, concretlonary. 

FIG· 75. Sect1011 of coal bed 
at Leavenworth. 

Section at River­
side shaft. 



llfi PRELIMINARY REPORT ON COAL. 

This mine, like the others in this neighborhood, is equipped 
with a complete steam plant and is operated on a large scale. 

llietbo<l of mining. 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 split" it from the face. In the 
entries the shale is brushed down for a height of about four feet 
above the coal, 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 a hard, black, calcareous shale ("black bat") 

Obaracterjof coal 
~and roof. 

No.surface coal. 

Lexington coal 
be re. 

Raudolpb coal 
here. 

which causes some trouble in the proces"' of mining. These 
layers are as much as thl'ee feet thick, and ta;)er to feather edges 
from the center and outward.<; they frequently cause falls of the 
roof and necessitate careful timbering. The limestone beneath 
the coal, has a very undulating and warped surface, so much so 
th:tt no clay remains, at points, between the limestone and the 
coal, while closely adjoining this there may be as much as 8 inches 
of clay. 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 thnt a thick, workable bed will ever 
be opened there near the sul'face. In the western portion of the 
c1iunty 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 tlie eastern pm·tfon of the 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 Kansas City, in the northwestern portion of 
the county, the coal beds encountered in the shaft and drill holes 
at R!lndolph, Olny county, \seep. 113), may be expected at closely 
e •rrespondiug depth~. Indeed, ccnd beds have been struck in 
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almost all 0£ 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, Kans1h80 fi!:V drill 

it would be premature to attempt a correlation 0£ the different 
strata encountered in each. None 0£ 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 Recent 8 hafting 

It d ffi . l . h · <l f th on Blue river. resu s appeare su ment,, 10wever, rn t e mm s o ose 
prospecting, to justify further developments and a shaft has 
now been sunk on Blue river, about ha\£ a mile below the 
mouth 0£ Brush creek, to a depth of 400 ft. 01· more, to a coal 
bed about 18 in. thick. The following section was measured 
here: 

F~;JTIT. INcHgs. 

1. Limestone.................. .. . . .. .. .. .. . . .. . . .. . .. . .. 4 
:!. Shale, gray........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 6 

3. Shale, black...................... . . . . . . . . . . . . . ....... 3 to 4 
4. CoaJ................................................... 18to20 
5. Clay................................................... 2 

41. LAFAYETTE COUNTY. 

PRODUCTION IN 1891 ........ 352,603 '£0NS. 

Lafayette county is one 0£ the principal coal producers of the 
State. Along the river and the Missouri Pacific railway, mining 
· l · · 11 · h · · · · f' L. · t W ll' Importantcoa 1s prosecutec prmc1pa y m t e v1c1mbes o exmg on, e mg- producer. 

ton, Waterloo and Napoleon, while, in the interior, the openings 
are ttlong the Chicago and Alton railway, in the vicinities of 
Corder, Higginsville and Mayview. 

Severnl different coal beds are known to occur in this county. 
0£ these, what is known as the Lexington bed is, at present, of 
greatest industrial importance. In the southeastern portion 0£ 
the county, however, in the vicinities of Concordia tmd Aullville, Three coal beds 

an underlying coal bed, known as the Mulky bed, is worked and operated. 

is there of chief importance. Recently, what is presumably 
another lower lying co::tl bed, has been opened at ·w averly. 
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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. 1 

THE LEXINGTON COAL BED occurs under nearly the whole 
western portion of the county, west of the longitude of Aull ville. 

Distribution of E·lSt of Aullville it rises hi()"her above w·1ter level and is found Lexington coal. ' o ' · 

Section at Dover. 

only near the hill-tops in comparatively limited patches. 
Hypsometrically it is in such a position that its outcrop is almost 
always above the adjacent water _level. It lies in a gently 
undulating sheet, with a slight northwesterly dip, which crops 
out along a sinuous line on each side of the main drainage 
channels. 

At thp, Dove1· Coal Company's d1·ift, in the dver bluff north 
of Dover, the following section was measured: 

Feet. Inches. 

2 

3 

4 

Limestone. 

Top slate. 
Top coal. 
Clay band. 
Bottom coal. 

Dark clay;" mining.'' 

Fire clay. 

Limestone. 

FIG. 76. Section of coal bed 
at Dover. 

The drift is in the hill-side, about 7 5 feet above the level of 
the railway. The long wa11 method of mining is pursued here 

Character of coal successfully, though the roof is somewhat irregular. The coal 
and roof. ' f It d d d · l d . ' b h . is au e an squeeze rn p aces an contams pyrite, ot In 

nodules and in films along the joint planes. Along the entries 
the bottom clay is taken up to obtain the requisite height. 

I In the detailed m.aps and accompanying reports on Lafayette county, soon 
to be published, all the information obtainable concern.ing these various coal 
beds will be included. 
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.At Oorde1', in the western edge of the town, is the shaft of the 

Corder Coal Co. It is 90 ft. deep and is located immediately 

adjacent to the Chicago and Alton railway. 
Here the following section was measured: 

Feet. Inches. 

3 

Limestone. 

16' Shale, black, fissile, with concretions. 

16 Top coal. 

Limestone. 

FIG. i7. Section of coal bed 
at Corder. 

Section at Corder. 

Tile mine is equipped with :i steam plant and is operated on a 

large scale. The long wall method of mining is pursued, th.e 

roof being very good. The coal contains a good deal of pyrite 
• • . Character of coal 

and cakes and clinkers rn burmng. " Rolls" of the roof and and roof. 

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 coal near 
• ' • H!gginsvill e. 

the Excelsior Coal and Ooke company 1s one of the most 

important. It is located on the line of the Chicago & Alton 

railway on the west edge of the town. It is 70 ft. deep and is 

equipped with a steam plant. The following section was 

measured here: 
Feet. Inches. 

23 

Limestone. 

Shale, black,ftss!le, With concretions. 

Top coal. 
Smut and pyrite. 
Coal. 
Clay band. 
Coi1l. 
Fire clay. 
Limestone. 

FIG. 78. Section of coal bed 
· at Higginsville. 

Section of bed. 
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The roof is good and the long wall method of mining is 
Character of coal. successfully followed. Tbe 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 
Product was obtained, suitable for domestic use, it was too weak Coking experi-

ment. and bad too much sulphur to be of value in the furnace. No 

Section at May­
view. 

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 
ill;ake passage way in the entries. 

About a mile east of J.11ayview, on the Chicago and Alton 
railway, is the Strasbiwg dwft. Thi;; is 90 ft. deep and here 
the following section was measured: 

Feet. Inches. 

11 
' .j 
H 

Limestone. 

Shale, black, tissi!e. 

Coal. 
Partin 
Coal. 
Olay, hard, <1ark. 

Olay, soft, drab. 

Limestone. 

Pw. 79. Section of coal bed at 
Mayview. 

The coal is mined by the long wall method, the roof being 
Character of coal. good. It is pyritiferous, but not noticeably crushed or faulted 

at the face. 
At Lexington and in the adjacent country are a dozen or more 

different coal mines. Of these the Rive1·ton drift No. 1, is 
Coal atLexington. important and representative. It is located about a 1nile 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 mearrnred here: 
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·Feet. Inches. 

6 to 8 

3 

61! 
3 to 4 
2 to 4 

14 to 20 
! 
2 

Limestone. 
Shale, black, fissile. 
Coal. 
Clay, sbaly, black. 

Coal. 
Olay. 
Coal. 

Clay, pyritiferous. 

Limestone. 

FIG. SO. St•ct!on of coal be<l 
at Lexington. 

The long wall method of mining is purwed here, the roof 

Section at Lexing-
ton. -

being good. Rolls of· the roof and bottom are frequently 01 1 ar:~~e~0~~.coa1 
encountered which cause some loss in mining. The coal is 
pyritiferous and has clay seams which impair tbe product. In 
the entries the bottom clay is taken up, the roof being left 
intact. 

In t!ie immediate viC'inity of Wellington are some four coal 
mines and, between this place and Lexington, and west of it to 
Napoleon, are several othel'S operating the same coal bed by coaI1~~~u~veu­
shafts or drifts in the river bluffs. 

Tlte TiVelz.ington Ooal Uompany' s shaft is in the town of 
Wellington. The shaft hero is 40 ft. deep and in it the follow­
ing'section was measured: 

Feet. Inc!1ee. 

]Ii 

i 
i to~ 

~ 

~ 
3 

15 to:;~~ 

Limestone. 

Shale, black and fissile. 
Coal. 
Shale parting. 
Coal. 
Ci:iy, shaly, black. 
Coal. 
Clay, pyritiferous. 
Limestone. 

FIG. SI. Section of coal bed 
at -"~ellington. 

The roof is good and the long 1Yall method of mining is used. 
The coal is .somewhat pyritifrrous and the partings are 

objectionable. 

Section at Well­
ington. 



The l\Inlky coal 
bed. 

0011! at Kresse 
slope. 

Section at J{resse 
slope. 
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THE MuLKY COAL BED is developed exclusively east of 
Aullville. West of this, drill hole records or other results of 
deep explorations are too scarce, and the country has not, as 
yet, been sufficiently studied for one to attempt to define the 
distribution of this coal, or even to assert its existence or 
absence ove1· 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 beLween twenty-two and twenty-four inches. 

The Hi·es.~e 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 
methoJ of mining is followed though the roof is probably quite 
good enough to admit of the use of the long wall method. No 
squeezes or faults of the coal were observed. The following 
section was measured here : 

Feet. 
2 

6 

Inches. 

ii 
Limestone. 

Olay, yellow. 

6 Shale, dark. 

21 to 22 Coal. 

Clay. 

FIG. ~2. 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 Pacific 

coalatWaverly. 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: 



SYSTEMATIC DESCRIPTION OF COAL BEDS. 123 

Feet. 
10 

Inches. 
Shale. 

18 Shale, black, tough. 

32 Coal. 

li to 2 Shale. 
i to S Coal. 

Shale, sandy. 

FIG. 83. Section of coai bed 
at Waverly. 

The character of the roof seemed good so far as could be judged 

from the limited exposure near the bottom of the shaft. The 

coal is somewhat pyritiferous, but not more so than at many 

Section at 
Waverly. 

mines 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 bee11 sunk in thi~ neighborhood in preparation 

fol' regular shipments. These will be further referred to in the 

report on the Higginsville sheet and the probable distribution of 

this bed will be there discussed. 

The coal area of this .county is not continuous. This is due to 

two causes. One is a cause at present in action aud, though 

extending back far into geologic time, is yet· posterior to the 

deposition of all the Carboniferous rocks in the county; namely, Effect of erosion. 

the process of erosion along the lines of 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 mnp from the south line of the county, 

near Ta ho post-office, northwards, through Higginsville and Page 

City to the river. In this strip, which in the vicinity of Higgins- Sandstone 

ville, is between one and two miles broad, no Lexington coal bed deposits. 

is found. 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 afterwards filled by depo&its 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. 

PRODUCTIO:N" 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 Mnrshall. 

Distribution of Between Marshall and the river, to the east, a narrow strip runs 
Coal i.\Ieasures. h l th h h SI d . h . . . f S t 

l\feek's report. 

Section at Slater. 

nort ~me sou t t'oug ater, an , m t e vicm1ty o wee 
Springs, in the south western corner of the county several patches 
of Coal Measure rocks occupy the hill-tops. Between these areas 
are the Lower Carboniferous limestones, which are abundantly 
exposed in the valleys and along the bluff:> of the streams. 

In the report of the Geological Survey, containing the result.s 
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 inehes thiek, at Minmi 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 year:'! in the regular Coal Measures were in 
the vicinity of Slater nnd Sweet Springs. Coal was mined at 
other points from outlying deposits or pockets, but these will be 
referred to later. 

In the vicinity of 8late1· several coal piti! have been operated 
during past years, for local pmposes. At the Copeland drift 
some two miles southeast of town the following section was 
measured: 

Feet. 
11 

Inches. 

lS to 20 

Shale, clayey, drab. replaced 
by sandstone in p;aces. 

Coal. 

Fire clay. 

FIG. 84. Section .of coal bed 
near Slater. 

The shale makes a poor roof. The sandstone is better in this 
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respect. The latter is brown, friable and micaceous, and is as 
much as 20 ft. thick. It is frequently present over the coal in Roof at Slater. 

this neighborhood, often forming the roof of the bed in such cases. 
Though false bedded, in evidence of rapid flow, it is never 
known to cut out the coal. 

At the Thompson drift, a mile soutb, a similar section is 
exposed, and pyrite in lenticular layers was observed here in 
the coal. 

The Hagner and Auel' pits are 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 coakf1{~;,ear 
places quite shaly. In Slater, a drill hole was put down a few 
years ago and this same bed is reported to have been stmck at a 
depth of nbout 120 ft., but it was thought to be thin and 
pyritiferous. 

Jn the vicinity of Sweet Sp1·ings several coal mines have been 
operated during past years on a small scale to supply local coal near sweet 
demand,;. These are mostly southwest of the town, within a Springs. 

distance of two miles. 
The Marmaduke slwft is loc:tted. about half a mile southeast 

of Sweet Springs proper, on the hill-top, south of Blackwater 
creek, about 75 ft. above the creek bottoms. The shaft is 54 
ft. deep. The following section was given by Mr. Henry 
Marmaduke : 

StWTION 11. 
FEt<:T. INCHES. 

1. Soil and clay.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8 
2. Sandstone, white and reddish friable and micaceous... 4 
3. Clay, shaly, blui;h, clinking ........................ 18 
4. Limestone, earthy, clinking" bell rock".......... . . . . 8 
5. Shale, black fissile...... . . . . . . . . . • . . . . . . . • . . . • . . . . . . • . 17 
il. Shale, black, bituminous with thin layers of coal. .... . G 
7. Coal ....................... ·: ....................... . 29 
8. Clay and black shale. 

Record of Marma· 
duke shaft. 

The coal contains a good de;tl of pyrite and slacks readily; 
spontaneous combustion of the "gob" gives much trouble, 

.._ . ~ . . , ., Character of coal. 
especially if the long wall method of mming rs followed. lhe · 
shaft supplies the S1Yeet Springs hotel with coal aud furnishes a 
limited amount to the town. 



Coal pockets In 
Saline connty. 

126 PRELIMINARY REPORT ON COAL. 

South of Ma1;"hall, and generally throughout the southeastern 

portion of the county, are numerous isolated pockets of bitumi­

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 Gmnd Pass, in the northwestern corner of 

the county, a drill hole was put down this year, about a mile 
west of the town, on the hillside, adjoining the Missouri Pacific 

railway, and abont 25 ft. above it and the Missouri river bottoms. 

D .11. t G dThe obJ"ect was to determine the presence or absence of the cord 
ri mg a ran 

Pass. bed mined at \Vaverly, in Lafayette county. At a depth of 38 

Coal Measures 
only in west. 

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 i:;. represented by the bed penetrated at n 

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 

extreme margin of the Coal Measures, and, only in the westmost 

portion, do strata of this formation occur. Herc 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 rail way, in the vicinity of Lamonte and Dresden. 

Mines at Lamonte The coal described as occurring near Sweet Springs, in Saline 
and Dresden. county, extends into Pettis. In the repol't of the Geological 

Survey of 1872, Part II, on pp. 162~165, descriptions are given of 

the occurrences of coaJ at several points in the vicinity of Lamonte. 

Of these, the Newport and Westlake mines seem to have been 

most important. The shafts here wel"e t=tbout 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 affairs, 
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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 prngress 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. In this a number of coal openings 
are described, including several in loeal deposits of abnormal 
thickness. Prof. Swallow recognizes six regular coal bedsswanow's 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 Srnith drifts about half a mile south Mif;gn~lft~. 
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. At 
Hutchinson's shaft the following section was measured: 



Section at 
Hutchinson shaft. 
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Feet. 

1 

3 

10 

Inches. 
6 Limestone, compact. 

Shale, clayey, blaok. 

6 Limestone, white, compact. 

Shale, black, fissile. 

12 to 20 Coal, pyrltiferous. 

Clay. 

FIG. 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 loctll use$. 
During the past year such isolated deposits have been operated 

Coal pockets in B P'l G d b f ') ·t f 
cooper county. near unceton, near 1 ot rove an a out our m1 es weis o 

Boonville, in the river bluffs. Coal from the last point is shipped 
over the railway to Kansas City and other places. This deposit 
is described at the end of the chapter. 

45. JOHNSON COUNTY. 

l'RODUCTION IN 1891. •.... ; .10,530 TONS • 

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

1111n;~~r~~ past boniferous rocks are not far beneath the surface. In past 
years coal was mined in this county on a large scale in the 
vicinity of Montserrat, but these mines have now been aba.u­
doned for· over eight years. In the report of the State Geo­
logical Survey for 1872, Part II, refernnce is made to the 
coal in the vicinity of Dunksburg, Knolmoster, Montser­
rat, Warrensburg nnd Holden and, in some instances, descrip­
tions of the mines and sections of the beds are given.1 

1 During the past Jear detailed mapping has been prosecuted iu 
the county by the Survey and the results, together with an accompanying 
report will soon be prepared for publication. In the meantime the following 
notes will give a general idea of the distribution and character of the coals. 
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In the n01·t'1easte1·n conm· of the county, in the vicinity of 
Dunksburg are a number of small coal mines operated for 
supplying local demands. They are mostly drifts, located not coal :n~~~f.11nks­
far from the hill-tops, well above the valleys. The Serang's, ' 
Park's and Shank's pits are such. 

At 8erang's pit the following section was measured: 

Feet. 
i+ 

Inches. 

12 

30 

Shale, black, Jlssile, with hard, 
calcareons band. 

Shale, drab. 

Shale and con!. 

Coal. 

Olay passing Into sandstone down­
wards. 

FIG. 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 

Section nt 
Serang's pit. 

be of superior quality to that mined at Montserrat; to be P . 
• • . . rospectmg here. 

hard and not slack readily on exposure. Drillmg and other 
exploration has been prosecuted in this county, but few of the 
results ha.,'.'e been obtained thus far, by the Survey. 

In the vicinity of Knobno8ter coal is mined both east and west 
of the town. About two miles east, on the old Knaus place, are coal near Knob-

several dt'ifts and a shaft. In these the coal is about 30 in. noster. 

thick. 
Above the coal is about four feet of shale, of which the lower 

portion is black and fissile. Above the shale is limestone. 
The Boyd shaft, about two miles south and west of the town, 

is, however, the most important in this neighborhood. It is 
connected with the railway by a switch and tramway, and coal 
is shipped from here in car load lots. The shaft is about seventy The Boyd shaft. 

feet deep and the coal is hoisted by a steam plant. The pillar 
and room method of mining is followed here, the roof and coal 
not being such as to permit the adoption of the long wall method. 
'.rhe coal is somewhat pyritiferous. Towards the east it is 



~ection at Boyd 
shaft. 

Ooal at Mont· 
serrat. 

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

Feet. 
12 

Inches. 

l to 2 

45 

Shale, black. 
Shale, soft. 

Coal. 

Rock, no clay. 

FIG. 87. Section of coal bed 
at Boyd shaft. 

At Montse1·1·at, five or more shafts have been sunk during 
past years which were connected with the railway and from which 
a large amount of coal was taken. Shaft No. 1 was one of the 
deepest of these, it being located near the rail way, near Mont­
serrat depot. In sinking this shaft the following coal beds were 
encountered, according to the statement of the superintendent, 
Mr. J. A. Gallaher. 

SECTION 12. 

1. At a depth of 20' ................................ 12 inches of coal. 
2. " 65'. .. . . . . . . . . . • . • . . . . . .. . . .. . . . . . . . 15 " " 
3. " 78'. . . . . . . . • . . . . . . • . . . . . . . • . . . • . . . • 8 " " 

4. " 94! •••.•••••••••••••••.••••••••••••• 12 " " 
15. " 109' ..................... ., ......... 4 " " 
6. " 125'.. . . . . . . . • . • • . . • . . . • • • . • . • • 48 to 60 " " 

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

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

Charactm· 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 thro>vn 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~~~:i~~t a~rn· 
trade are reported to have contributed towards bl'inging about mines. 

this result. 
About a mile west of Montserrat is the May shaft, now 

aba:ndoned. This operated the same bed as that worked at 
Montserrat. The shaft was about 60 ft. deep. 

About.five miles sonth of Montse1·1·at, are several small country 
mines from which coal is dug and hauled to Warrensburg and 
other points. The bed vuries from 20 to 30 in. in thickness Coal south of 

d · 'd. d · l Th · · l d Montserrat. an is cons1 ere a superior coa . ese mmes are wor re 
- quite C!mstantly and, though the haul to Warrensburg is a long 

one, this i::; offset by the ready sale which· the coal commands. 
About /om· miles no1·tlt of Montserrat, near the wagon bridge 

over Clear Fork creek, are several pits and outcrops of coal. 
At one of the fatter the following section was measured: 

Feet. Inches. 

34 

Shale, black, fissile. 
Shaly clay, black. 

Coal. 

FIG. SS. S~n of coal bed at 
Clear Fork creek. 

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

In the immedictte vicinity of Wari·ensburg are several coal 
mines operated in a small way for local sale. The bed at these 

Section on:Ciear 
Fork creek. 

mines is about 20 inches in thickness. They are mostly small coal about war­

d1·ifts, only intermittently worked. At Miley's d1·ift, which is rensburg. 

located in a · hollow, about a mile northeast of town, the 
following section was obtained: 

Feet. Inches. 

20 

1 to 2 

Coal. 

Olay. 

Limestone. 

FIG. 89. Section of coal bed at 
Warrensburg. 

Section atJMiley's 
drift. 



Ooal pits near 
Warrensburg. 
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Other pits in thfa 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 30 inches thick is worked. 

In the nei,qhbodwod 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 

DoaI near Holden. Broadhead, on page 191 of the report of 18 72, where the coal is 
ns much as 16 inches thick and, at other points, miners report 
the bed to be fully 18 inches. 

Not a coal 
producer. 

Section n t Pleas, 
ant Hill. 

A way from the line of the rail way, 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 
re::;erved 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 it is 
entirely underlain by Coal Measure strata. In the northeastern 
corner of the county these are nearly 700 ft. thick. A drill 
hole put down at Pleasant Hill to a depth of over 600 ft. 
passed at least 50 ft. into Lower Carboniferous Limestone. In 
this hole the following coal beds were encountered: 

SECTION 13. 

1. At a depth of 193 ft ............ 18 inches of dark shale with coal. 
2. " 211 " . ~ .......... 12 " shale and coal. 
3. " 323 " ............ 12 " coal. 
4-. " 360 " ............ 18 " good coal. 

At Harrisonville a drill hole was put down to a depth of 505 
ft. in search of gas, and here only one seam of coal mixed ·with 

01i~r~fs1gu~\ne. slate was struck at a depth of 292 ft., the whole aggregating 
nbout 18 inches in thickness. It is not probable, however, that 
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<lareful attention was given to the character of the strata passed 

through in this drilling, intismuch 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 :t sea1n two or three inches thick, occurs and has been Surface ooat. 

encountered in shallow wells. About Strasburg, near the forks 
of Rig 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 NothinO' more definite concerninO' such prospect!'\ can Possibilities in 

• ..., e " ' south and 

howeve1·, now be said by the Survey. After the detailed work southeast. 

in the southeast ia ·extended into this area more authoritative 
predictions can be made. 

47. HENRY COUNTY. 

PRODUCTION IN 1891 •••••• 14!,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 underlnin by Coal Measure strata; but, 

along the eastern border and in the southeastern corner, the L8i!:s~~ area. 
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 ma1·ginal beds and, it. is probably due to this 
fal't that they are, at foast in some instances, of limited di:;tri-
bution and have been formed, apparently, in estuary-like basin~. 
Several coal beds are recoO'nized in continuous sections but Estuary deposits. 

0 

mii.:iing operations :ire chiefly restricted to two coal beds, 
.according to the common interpt·etation of the stratigraphy of 
this county. These are what was called the "Hydraulic Lime-
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stone " 1 bed and the " Jordan " bed. The indications are 
"~~~~a,;i1~~k~~: that the implied correlation of exposures is in the main correct, 

dan beds. but, whether it is so in all cases, and just what the position of 
the one bed is with relation to the other cannot be stated by the 
Survey at present, nor will an attempt be made here to define 

Detailed 
mapping. 

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

Broadh1i~~.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 hnlf miles east of Calhoun, at Henry 
Neff's, coal ranging from 2 to 3 ft. in thickness is reported. 

Section at Jordan 
mine. 

The occurrence of coal at Munn's mine, about four miles 
so nth east of Calhoun is de:;:cribed; the coal is there about 28 
inches thick, and is considered to belong to the Jordan bed. 
Jordan's mi'ne 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 purporns of 
reference: 

Feet. Inches. 
15 Shale, l>lue and drab, fiaggy. 

2 

4 
l 

.,­_, 

Coal. 
Shale parting. 

Coal. 

Clay, blue, laminated. 

Fire clay, blue. 

Clay, arenaceous. 

FIG. 90. Section of coal bed at 
Jordan's ,mine. 

I In place of this name, it being somewhat cumbersome and, further, as it 
implies characteristics of occurr~nce 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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Jn the vicinitv Qf 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 Uoal Measure strata here, but we 
are inclined to think that it is not the " Hydraulic Limestone" 
or " Tebo " coal, later to be described. The following section 
was measured at George's pit: 

Feet. Inches. 

2 

6 to 12 Coal. 

Shale and clay. 

Shale, blaek, il•sile. 

36 Coal. 

FIG. 91. Section of coal bed 
at George's pit. 

Pm·k' s drift is situated in a ravine, about two miles west of 
Calhoun. Here the following section was measured: 

Feet. 

2 to 3 

Inches. 

12 to 18 Limestone, drab, hard, compact. 

Shale, dark, :tissile. 

3 to 12 Shale, calcareous, black, hard. 

30 Coal. 

ltto 1 Clay, pyritiferons. 
5 to 6 Coal. . 

6-t· Clay, dark, hard, shaly. 
Clay, ("mining.") 

FIG. 92. Section of coal bed at 
l'ark's drift. 

Section. 

Section at Park 
drift. 
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The coal is clean, with a sharp cuboi<lal fracture. It is 
reported to be highly esteemed in local use. No excessive amount 
of pyrite was noticed. 

The Gedney shaft is about two miles rnuthwest of 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 Gedney shaft. depth of about 30 ft. At t!Je bottom is the Tebo coal bed, of 

Section. 

which the following section was measured: 

Feet. Inches. 

15 to 2{ 

22 to 2fl 

~to l& 
4 too 
l tu 6 

Shale, black, fisslle, sometimes cal­
careous and hard in part. 

Coal.. 

Shale. 
Coal, s haly. 
Clay, shaly, dark. 
Fire clay. 

FIG. 93. Section of coal bed at 
Gedney Sh:ift. 

This coat bed, as exposed here, alld also at the Tebo comp•my's 
shaft, at the Co-operative Coal company's shaft and elsewhere 

Character of coal. contains numerous thin, lenticular layers of shale which have to 
be picked out before the coal can be considered of good mer­
chantable quality. 

The Tebo mine. 

Pigg drift. 

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

The Tebo Ooal and .Mlning Oornpany's shaft is situated about 
a mile southwest of the Gedney shaft, on the line of the railway. 
lt 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 prodllcer. 

T/1e Pigg di-£jt 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 
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roof is excellent an:l the long wall method of mining is followed. 

Occasiom1.l " slips" and squeezes occur in the coal bed, both 

here and at other points where it is minf\d, which depreciate its Oh t f 1 arac er o coa 

value; there are fewer shale layers in the coal here, however, and roor. 

than at other points in the neighborhood, which is a circum-

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

Feet. Inches. 

12 to 18 

18 

20 

30 

6 

Limestonr, (Cap rock.) 

Shale, arenalleous and pyritiferons. 

Shale, black, fissile, often p:irtly 
calcareous and bard. 

Coal, with l to 2 inch pyrites band 
near middle. 

Olay, dark, hard. 

Fire clay, white,(" mining.") 

FIG. 94. Section of coal bed at 
Pigg drift. 

Nea1· Lewis station a shaft of the Cooperative Coal company, 

has been sunk to a depth of ti7 ft., to the Tebo coal. The shaft 

is about a quarter of a mile south of the r'.Lilway and is connected 

with it by rt switch. Three coal beds are reported to have been 

struck in sinking. The first was at a depth of about 20 ft. and 

Section at Pigg 
drift. 

· h · , Section ut Lewia 
was lG 111. t ick; the second was at a depth of about GO ft. and was station. 

18 in. thick; the third was the Tebo coal at the bottom of the shaft, 

and is here 30 in. thick. A detailed section of this shaft is given 

on p. 62 of B11lletin No. 5 of this Survey, but we are inclined 

to doubt its accuracy, in all particulars, as originally furnished. 

South of Lewis station, running in a northwesterly and 

southeasterly direction, is what appears to be a narrow coal 

basin, in which what is distinctively known as the " Lewis " or 

"Mammoth" coal bed is mined. The width of this coal basin, "Mamig~~~" ~oal 

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 4t 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 aml are not the result of 
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erosion. This coal basin is underlain by a micaceous, ferruginous 
Sandstone floor. sandstone which crops out beyond the limits of the coal basin. 

Section at Evans 
stripping. 

Coal north of 
Clinton. 

Section at Hart· 
well. 

A number of shafts and strip pings have been opened in this coal; 
but, owing to the narrow limits of the basin, operations are not 
continued long at any one place. 

At the Evans sti-ippiitg the following section was measured: 
Feet. Inches. 

3 to 4 Shale, black, fissile. 

48 Coal. 

FIG. 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. 

3 

14 

32 to 34 

Limestone, (Cap rock.) 

Shale, black, fissile, with hard cal­
careous layers at times. 

Coal. 

Shale, clay, black. 

Fire clay. 

FIG. 96. Section of eoal bed 
· at Hart\vell. 
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Another bed a few inches thick was struck in sinking the 

shaft, about 10 or twelve feet above the lower one . 

.Near Garland, about 6 miles N. E. of Hartwell, on the 

Kansas City, Osceola and Southern Rv., is the Foster Coal 0 1 
~ an~ 

stripping, which is also in the Tebo coal. It is reported to be Garland. 

nearly three feet thick here. , 
West of this, north of Grand river, between the lines of the 

two railways, are a few small coal pits, operating an overlying 

bed, in a small way, for country uses. A description of these 

will be deferred until the detuiled 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 which is connected 

with the rail way, and still forth er south, in the vicinity of Deep-

water, are several shafts and stripping::> from which large 0~A~f~;~ 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 sai{rn bed of coal, which is known as the Jordan bed. 

The Kinne:IJ 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: 

10 

3 
~to 1! 

!O 

3,to 6 
1.to 2 

Shale, argillaceous, lower portion 
dark and fine grained. 

Coal. 
Shale parting. 

Coal, 

Shale, black. 
I lay. 
Shale, argillaceous. 

l!'IG. 97. Section of coal bed at 
Kinney slope. 

Section at Kinney 
st ope. 

The shale overlying the coal here contains numerous plant 
, Plant remains 

remains and a large number of fine specimens have been obtained abundant. 

here, by Dr. J.~H. Britts of Clinton, who has distributed them 

to many prnminent paleontologists in the country. 
The Pitchei· shaft is about a mile and a half southwest of the 

Kinney slope and is about three miles from Clinton. The same 



Section at Pitcher 
shaft. 

Shaft at N Orth 
station. 

Character of coal 
and roof. 

Noblg shaft. 
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bed is operated here. The shaft is about 32 ft. deep, but, in the 
hollows closely adjoining, the coal crop::i out at the surface and 
is obtained by stripping. The section here is as follows: 

Feet. Inches. 

25 . Shales, hard, bluish, sandy. 

6 

6 
8 
2 

l:l; 

24 

Sandstone, soft. 
Shale. 
Coal. 
Shale, black. 

Coal. 

Shale. 

JfIG. 98, Section of coal bed at 
Pitcher shaft. 

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 <:Jonl 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 
mad.e from the strip pits here. 

Wood anr.l Nm·th 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 Hy. by a switch about half 
a mile long. The new shaft is 59 ft. deep to the bottom of the 
conl. 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 laminre 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, hut, with the latter metho<l, the influx 
of water through the fl.·actured roof caused its abandonment. 

The Noble shaft is about two miles west of North station. 
The shaft is 65 feet. It is operated by a horse and gin. The 
Jordan bed ·occurs here also, and is over three feet thick. 
Shales overlie the coal as they do in the Wood and North shaft, 
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and the section is in all respects similar, with the exception that 

the thin overlying coal is not more. than 30 ft. above the lower 

one. The coal contains pyrite in thin, lenticular layers. It is 

hauled to Clinton in wagons for steam and domestic uses. 

Blair Diamond No. 2 shaft is one of the important mines in 

the vicinity of Deepwater. It is located about a mile southwest coal at Deep­

of town. The shaft is about 70 feet deep. The following water. 

sect10n was measured here: 

Feet. l'lcbes. 

17+ Shale, blue, bard. 

0 to 7+ Olay, with sh11le iu lenticular layers. 

s 
2 to 3 

26 

I to 2 

Coal. 
Shale parting. 

Coal. 

Shale. 

Clay. 

FIG. 99. Section of coal bed at Deepwater, 
Blair shaft. 

The coal is considered to belong to the Jordan bed and the 

Section at Blair 
shaft. 

same bed is worked at all the openings in tbis vicinity. The Jordan bed. 

roof in the mine is poor and the pillar and room method of 

mining is followed. Water seems to give much trouble, also, the 

entries being very wet. The inferior character of the roof, over 

much of the territory here, is a serious embarrassment to mining Character of coal 

t . . f t "t k th 1 d t' androof. 
opera 10ns ; m .ac 1 ma es e coa un er some areas prac i-

cully unavailable, inasmuch as the cost of keeping up the roof 

is too great for the coal to be mined with profit. 

Tl1e Keith and Pen·y sltoft No. 1 is another important mine 

in this neighborhood. It is about a mile north of the Blair 

·shaft and, like it, is connected by a switch with the main railway 

line. It i::; 60 ft. deep. The following section was measured 

here: 



Section at Keith 
,_ and Perry &haft 

No. I. 

Character of coal 
and roof. 

Stripping 
extensive. 
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~'eet. Inches. 

20 Shale, arenaceous, hard (roof) fissile 

Shale, dark drab. 

6 to 8 Sandstone (occasionally.) 

2 to 20 Coal. 
2 to 4 Shale, pyrltiferous, with coal. 

24 Coal. 

6 to s Shale, with coal. 

12+ Olay shale. 

FIG. 100. Section of coal bed at Deepwater, 
Keith & Perry shaft No. I. 

The roof nt this point is excellent and the long wall method of 

mining is followed. 'Vater gives little 01· no trouble. The 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 shnft. 

Besides these shafts there are, about Deepwater, a number of 
strippings from which a large amount of ·coal i:;; 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 

work, stripping is carried to the greatest practicable depth. The 

Boyd son, 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 renches 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, nt closely adjncent points, to be at noticeably different 

elevations. In such cases it is generally thickerin the depressions 

and. is sometimes contracted to I ft., on the summits of the rolls. 
This would indicate that the coal was origimtlly deposited upon 

an undulating floor. 
This coal is worked eastwards to Brownington, on the Kansas 

City, Osceola and Southern railway. 
Coal southeast of '-Yoidheast o+' Deepwate1· south of Otter creek strippino- is 

Deepwater. /J • '.I ' • · o 

carried on extensively, and the coal is hauled thence in wagons. 
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The bed here is of about the same thickness as at Deepwater, and 
the conditions of mining are similar. 

Over the southwester·n cor11e1· of tlte county, south of Grand 
river and west of the Kansas City, Ft. Scott & Memphis railway, 
coal mining has been prosecuted in a desultory way for local sale. 
No mines were in operation here at the time of inspection. The 
bed worked is thought to be the Tebo, the same as that 
described at Lewis and Hartwell.1 

48. BATES COUNTY. 

PRODUCTION IN 1891. ....••. 7~6,273 TONS. 

Bates county is the largest coal producer in the State. It is 
entirely underlain by Coal Measures. According to the mine in-
spector's report, there are over 30 mines in operation, producing 

Coal in South· 
west. 

all the way from 500 to 50,000 tons per annum. The principal 
develo1)ments are in the vicinity of Rich Hill S1nacrue Hume General distribu-. • , ' o ' tion of mines. 
and Foster, in the southwestern portion of the county, and also 
about Amoret, north of the Marais des Cygnes river, near the 
Kansas line. Coal occurs, however, in other portions of the 
county and has been worked at a large number of points to 
supply local demands. In the Report of the State Geological 
Survey for the years 1873-74, pages 162 to 17 5, Prof. Broadhead Geological Report. 

. l d . t" f b f I . h or is1s-14. gives a genera. escr1p 1011 o t e occurrences o coa rn t e county, 
together with a small map, showing the location of the individual 
outcrops and coal pits. 2 

In the southeastern po1·tion of the county, as described in the 
Report of 1873-74, coal crops out at several points. North of 
P . "11 b h ·1 . 118. 20 - th' k ACoallnthe apmv1 e, a out t ree m1 es, 18 coa m. to rn. IC • soathwest. 
few miles south of Hudson, on Panther creek, aee outcrops and 

r 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 an<l 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 a.way 
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 i.;; based, allows a statement of only the general 
facts. The detail can only be expressed as a result of such detailed work as is 
now being prosecuted in Henry county adjoining Bates county to the east. 



Coal near 
Johnstown. 
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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 
same thickness. Recent drilling about 7 miles west of Johnstown 
demonstrated the presence of two beds of coal. One of these 
was 4! ft. thick, at a depth of 42 ft.; the other was 2! ft. thick, 
at a depth of 82 ft. There is probability, however, that at 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 meritl:l further investigation. Still 
farther north, near Mayesbury, on Cove creek, coal about 14 

Near Mayesbnry. inches thick 0rops out, and is also exposed along the creeks west 
of this, as far as the railway. 

In the vicinity of Butle1-, 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, ,:even coal beds were 
struck as follows: 

Record of Bntier 
Drill hole. 

SECTION 14. 

I. .At a depth of 109 ft ......................... .. 
2. 
3. 
4. 
5. 
6. 
7. 

" 
" 
" 
" 
" 
" 

128 " ............•....•.•....... 
185 " .••.••..•.................. 
213 "...... • • • • • • • . • • • • • • • ••••• 
226 " ........................ .. 
240 "...................... . . . • 
296 ''· .....•......•..•..•.••..•• 

8 inches of coal. 
G " " 

24 " " 
8 " 
2 " " 
5 " " 
4 " " 

This record necessarily removes the feeling of confidence that 
thick coal will be found in this immediate vicinity; but, 

Significance of 
record. considering the character of drill used, and also the. variable 

nature of the coal beds of the region, it should by no means be 
taken as conclusively settling the question. 

About A.d1·ia11, in the northern part of the county, coal beds 
Coal near Adrian. less than a foot thick crop out at several points. About a mile 

and a half northeast of the town, Broadhead gives a section of 
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a shaft about 30 ft. deep in which 4 ft. of coal was struck. 
There is some doubt, however, concerning the thickness of this 
coal. 

About six miles a little north of west of Adrian, a drill hole 
was rmt down about nine years aao to the depth of over 350 Ooal northwest ot 

o Adrian. 

ft., in which the following beds were struck, according to the 
certified record. 

SECTION 15. 

1. At a depth of 98 ft .........•..........•.•.•.•. 8 inches of coal. 

2. " 112 " . • • . • • . • . . . . . • • • • •••.•.•• 2 " " 
3. " 155 " ......................... . 10 " " 

2 " " 4. " 2133 " ..... ···-· . ..... ... ...... 
8 " " 5. 256 " ······ ..... ..... ..... ... 

27 " " G. " 321 " ······ ..... .... .. . ..... 
~ " " 7. " 346 " . . . . . . . . . . . . .. .. ... ...... 

About Riclt Hill, within a radius of five miles of the town, 
are more important mines than are in operation in the whole 

Record ot drill 
hole • 

remaining area of the county. These mines are all strip pits or Ooal. about Rich 

l l Hill. 
s rnfts and all operate, presumably, tie same bed of coal. A 
description of a few will convey a good general idea of the 
character of the coal bed in all. 

Tlte Martin stripping is on the southern edge of town and the 
coaL is only from 5 to IO feet beneath the i,urface. Here the 
following $ection was measured: 

Feet. Inches. 

5 to 10 

1 to l! 

15 to 18 

24 

& 

20 

~to 1 

15 

Soil nnd clay. 

Coal. 

Olay, shaly. 

Shale, bituminous, often 
hard and calcareous. 

Coal. 

Pyrites. 

Coal. 

Pyrites. 

Coal. 

Shale, black, hard. 

FIG. 101. Section of conl bed 
at Rich Hill. 

10 

Section at Rici! 
Rill. 



Record of Keith 
and Perrv shaft 
No. 7. 

Coal very 
undulating. 

Section at K. & P. 
shaft No. 5. 
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At Keith and Perry shaft No. 7, a few miles south of Rich 
Hill, at the county line, the following coal beds were 
encountered: 

SECTION 16. 

I. At a depth of 26 ft . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 4 in of coal. 
2. ,, 69 ,, .. .. . . . .. . . . . . . .. . . . . . . . . . . . . . . . . . . 9 ,, ,, 
s. ,, 86 ,, . • • . . . . . • . .• .... . .. ... ... . . • . . . . . . • 8 ,, '' 
4. ,, 103 ,, ........................................ 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. 
undulates very decidedly and this, together with the circumstances 
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 Pen·y shaft No. 5, is nbout five miles north­
west of Rich Hill. It is 50 ft. deep. The following section was 
measured here : 

Feet. Inches. 

4 Shale, black;homogeneous. 

54 Coal, with Ji" pyrites, one foot' from 
bottom. 

Clay. 

FIG. 10-2. 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 
fracture:::, some being accompanied by faulting and some with 

Character of coal chanaes of roof. The beil undulates a aood deal nrnkina and roof. o o o 
underground slopes necessary at times. The coal is generally 
thicker in the depeessions of such undulations. Shaft No. 6, 
closely adjoining this, is now abandoned. The shaft here was 
246 ft._ deep, and the record of the diamond drill hole put 
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down at this point shows the following coal beds to he present :1 

8ECTIO:-< li. 
l. At a depth of 31 ft...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3 in. of coal. 
2. " 74 " .... ..... .... . ... ········· . ~ ...... 5 " " 
3. " 162 " ....... ..... ····· 
4. " 190 " .... ...... .... .... 

" 199 " 

....... ........ 12 

············ 10 
" " 
" " 
" 

Record of Keith 
and Perry shaft 
No.6. 

5. .... ........ ... . ... . .............. 18 " 
6. " 214 " .... .... .... •oo•o.o•oO . .... .... 33 " " 

In the vicinity of New Home, some five miles we:;t of the last., 
a number of <liamond driH holes have been put down. From 
one of these the following results are btken: 

SECTION 18. 

1. At a depth of 34 ft ............................•... 
2. 
3. 
4. 
5. 
6. 

" 
" 
" 
" 
" 

51 " ..........•..•.................. 
99 " ...•.••..•••.••.••..••••..••.••. 

185 " .•••. '...... • ••••..•••..•.•...• 
207 " .•••.••••••.•••.••...•••.•..... 
255 ,, ................................... . 

4 in. of coal. 
5 " " 

13 " " 
4 " " 

11 " " 
30 " " 

Other drill holes put down in this immediate vicinity flhowecl the 
lowest, or Rich Hill coal bed to range in thickness from 20 to 50 
inche;;. In one instance,a record shows only4 inches of coal at the 
proper depth; this is, 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 surf'ace. The bed is, apparently, not 

Record nenr New 
Home. 

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 term<'d 
the Mulberry bed by Brnadhead, in the Report of IS73-74. 
Beneath this, other coal beds were encountered in a diamond 
drill hole as folJows: 

1. 
2. 
3. 
4. 
5. 
6. 
7. 
s. 

At a depth of 

" 
" .. ~ 

" 
" 
" 
" 

15 ft 
92 " 

137 " 
222 ,, 

247" 
267 " 

271 " 
294 " 

SlWTIO.N 19. 
28 iP. of coal. 

6 " 
11 " 
13 " 
ll " 
12 " 

18 " 

8 " 

" 

" 
" 
" 
" 

i The record of this drill hole as well as of many others in Bates and Vernon 
counties, were generously placed at our clisposal by the Keith and Perry Coal 
company, through Mr. G. R. Sweeney, superintendent, and Mr. George H. 
Copeland, driller. 

Record near 
Sprague. 
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Another drill hole closely adjoining, gave a thjckness of 20 in. 

for the bed, No. 7 and this i:> thought to be probably the equiv­

Other drill holes. alent of the Rich Hill bed. This inferred correlation must, 

however, be accepted with caution, as well as other similar 

conclusions, until substantiated by detailed work. 

Record aouth of 
Sprague. 

About two miles southwest of Sprague, in section 18, a drill 

hole was put down which yielded results abundantly confirming 

those obtained at Sprague. The work here was apparently 

begun below the horizon of the Mulberry coal worked at Sprague, 

the first given in the last record. The results are as follows: 

SECTION 20. 

1. At a depth of 58 ft ....•......•.•................• 5 in. of coal. 

2. '' 9G '' .. • .. • .. .. • • • • • • • .. .. • • • • • .. • .. • • • . • • .. • • 6 '' '' 

3. 
4. 
5. 
6. 
7. 

" 
" 
" 
" 

107 " 
188 " 
212 " 
221 " 
231" •... ····~··· ................... . 

4 " " 
8 " 

12 " " 
10 " " 
:?2 " " 

The last bed, No. 7, is probably the equivalent of No. 7 of 

Section HJ, or the Rich Hill bed. 
At Hume, about 8 miles west of Sprague, the Mulberry 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 

20 to 34 inches in thickness. A few miles north of the town, 

on the headwaters of V\7 alnut creek, it reaches 3 ft. in thickness. 

"•)Ction at FostEr. 

At Foster, coal is stripped on a large scale, at several points. 

The bed is in all probability the Mulberry coal. A section 

me:isured ·at the Walnut Land and Coal Co.'s stripping is as 

follows: 
Feet. 

6 

6 

Inches. 

Soil and clay. 

Shale, drab. 

36 Coal. 

Clay(?) 

Frnc 103. Section of coal bed 
at Foster. 
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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 Lin:F1;;"st;e~eco~I.der 

coal at adjacent points. The limestone is, apparently, about 6 

ft. thick or more, bas a very irregular fracture and contains a 

good deal of chert and remains of the coral Uh(J3teles. It is 

immediately underlain by about two ft. of ha1·d, dark compact 

limestone, and under this is black fissile shale. 

West of Foster, and south of the Marais des Oygnesrivel', are 

several other occurrences of this same coal bed alono- vValnutCoaialongWalnut 
' ~ :creek. 

ereek and its tributaries. The thickness remaitis almost 

constantly about 3 ft. 
At .Amo1·et, west of the Marais des Cygnes river, mining on a 

large scale has recently been started. A coal bed, about 3 ft. Ooul near Amoret, 

thick, has been worked in this neighborhood for mnny years, and, 

from its occurrence on Mulberry creek here, it has been named 

the Mulberry coal. 
Shaft No. 1, of the Missouri Coalrand Construction Co. is 

situated about a mile and a half south of the town. Work had 

ju~t been started here at the date of inspection. The shaft is 

35 feet deep and, in it, the following section was measured: 

Feet. Inches. 
10 Shale, dark blne, hard, (good roof.) 

24-r Coal. 

18 to 30 Olay. 

Rock. 

FIG. 10!. Section of coal bed 
at Amoret. 

Section at Amoret. 

The coal, near the foot of the shaft, is much faulted and is 

traversed by fractures which injure the roof.Jain consequence it coal faulted. 

is reduced in thicknes5, in places, to 8 and 10 inches. At other 

points, in the immediate vicinity, at old shafts, the coal is reported 

to reach a thickness of 3 feet, and the roof is found to be uniform 

and to require no propping. It is probableJhat the disturbed 

condition seen in shaft No. 1, is only of local significance. · 



Ooal north of 
Amoret.· 

On.Miami Fork. 
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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 genera!Jy in the neighborhood of 3 ft. 

On the JJiiami Fm·k, 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 wol'kable, in an adjoining 

vfh~~;;~s~~fsco~ portion it may be entirely too thin for profitable mining. This 
to be expected. characteristic is a fact to be borne in mind in all prospective or 

actual developments; the showing of a single opening or drill 
hole should always be applied to the 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 betl at one location should not be considered 
a necessarily disparaging result for the whole surrounding 
couutr,y. 

49. VERNON COUNTY. 

PRODl'CTION IN 1891. ••..••. 64,303 TONS. 

Vernon county is en ti rely underlain by Coal Measure rocks, 
excepting in the extreme eastern portion, along the east fork 

, of Elm creek. It cannot, however, be ranked as a large coal Geological Report . 
of1S73-74. producmg 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 neady 
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 'l'imbered Hill, a few miles farther 
sonth; at Moundville, and in the southwestern portion of the 
county, near Milo and Sheldon. 

At Carbon Center, the R.ich 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. Boss's stripping the following 
section was measured: 

Feet. Inches. 

2 to 4 

2 to 4 

15 Coal. 

Olay. 

Shale, black, calcareous. 

Coal. 

FIG. 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 TV., about a mile south­
east of Carbon Center a dl'ill hole was put down with the 
following results : 

SECTION 21. 

1. At a depth of 31 ft . • .. • . .. • . . . . .. .. 10 inches of coal. 
2. 
3. 

" 
" 

59 ,, • • • • • • • • • • • • • • • • • 14: ,, " 
68 '' • . • •• .•• ... • • .. • . ... 40 '' " Rich Hill bed. 

Other drill holes were put down closely adjoining this in which 
the Rich Hill coal bed was encountered of varying thicknesses, 
ranging from 5 ins. to over 40 ins. In the majority of cases, 
however, it was about 3 ft. thick. 

Ooal openings 
visited. 

Section at Carbon 
Center. 

Recor.J. southwest 
of Carbon Center. 
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In townsliip 38 N., 32 W., about 5 miles west of Carbon 
<Jenter, two drill holes were put down which furnished valuable 
and interesting results concerning the distribution and thickness, 

D0rmbhole0ewetstof of the coal beds. One, the eastmost, is located in the N. W. of ar on en er. 
the N. W. quarter of section 26, the other, the westmost, is in 

Records. 

the N. W. of the N. E. of section 27 and they are, consequently, 
about half a mile apart. The results are displayed in the 
following plat : 

No. I, 9 In. coal at 2 ft.;J 

u 2, 2 u: ''" " 113 u 

H 3, 9 U ''" (,' 137 U 

" 4J 14 " u '4 152 u 

I I J _______ ji 
~--~----
t-- =-~ ~ -=---± 

FIG. 106. Plat of drill holes west of· 
Carbon Center. 

9 in. coal at 92 ft. 

8 " 112 " 

10 " •' '' 126 H 

12 CC 135 H 

Both of these holes indicate a thinning of the Rich Hill bed 
here, and the results of the two compared show a thickening of 
the interval between Nos. 2 and 3, in evidence of an increase of 
subsidence of the Coal Measures, towards the west as is referred 
to on pp. 29 to 31. 

Along the Little Osage 1·ive1-, and its tributaries, south and 
west of the locality last described, are a number of outcrops and 

Coal (l~:/e.Littlepits where coal has been worked for local sale. The exposed 
beds are thin, however, ranging from 12 ins. to 15 ins. in 
thickness. 

Tiniberecl Hill is opposite the mouth of the Little Osage 
river, about four miles south of Carbon Center. Here several 

Coal at Timbered 
Hill. 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: 

SECTION 22. 

1. At a depth of 22 ft ... .. . . . . . . . . . . . . . • . . . . . . . . . . 12 inches of coal. 
2. " 38 " • .. • • • • . . • . . • • • • • • . • • • • • • . . • . 18 " " 
3. " 60 " • • • . • • . . . . • .. . • . .. • . • • • • • . • . 42 " " 
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The lowest coal bed is possibly the Rich Hill bed, and the 
same as that mined at Carbon Center~ If this be the case the 
bed is considerably lower at~Timbered Hill than at Carbon Center Bed same as at 

J Carbon Center. 
which would call for a southward dip from the latter to the 
former point. More detailed study is necessary, however, 
hefqre 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, pyritlferous~band I to l! In. Section at Tim. 
thick near middle. bered Hill. 

2 Shale, hard, black. 

Olay. 

FIG. 107. Section of coal bed at 
Timbered Hill. 

The coal is hard and cannot be easily undermined with a pick, 
but has to he 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 0 1 ti d oa son i an 
from 18 to 20 imhes. Mines have been operated here adjacent to ;gsiJ:i!i: 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 tlte vicinity of JJiilo, south of Nevada is the Ferry coal pit. 
Here some IO 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 1ies 
apparently, in an elongated basin, the longer axis running from 
N. E. to 8. W. The area stripped is from 200 to 300 ft. wide. 
The bed undulates noticeably, being: found at very variable 0 1 M"l 

- oa near lo. 
depths within short distances. The overlying material is 
generally a dark shale or clay, which makes a poor roof for 
underground mining. In places sandstone is found immediately 
overlying the coal. South of this, half way to Sheldon, but west 
of the railway, Broadhead describes the coals at Maxwell's 2j to 
4j ft. thick, which probably belongs to the same bed. 

About fou1· miles southeast of J.lf ilo, on Little Clear creek and 



'Cargill pit. 

Section near Milo. 
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adjacent stl'eams, coal crops out well up in the hills and has been 

opened and worked .at a number of points for local use. Of 

these the Cargill pit was opened at the date of inspection, and 
was visited. The following section was measured: 

Feet. Inches. 

4 

12 
l to 2 

9 

2.to 18 

9 
3 to 4 

Sandstone, thick bedded and fiaggy. 

Shale, with sandstone layers. 

Coal. 
Shale parting. 
Coal. 

8andstone parting, not persistent. 

Coal. 
Shale, black, soft. 

Clay, reddish, har<l. 

FIG. 108 Section of coal bed 
near l\lilo. 

There are four pits here within a half mile of each other, all 

operatfog this same bed. The roof is in some places of solid 

sandstone. The coal contains pyrites and is not a good forge 
coal. North and east of this point, near Montevallo and down 

-con! on Clear Clear creek, ure other openings in coal beds; these are, however, 
Creek. generally not over 12 inches thick. They are referred to in the 

Report of 1873-74. 
At JJfoundville, in the southwe,.;tern part of the county, coal 

is now mined and has been worked in the pnst for over twenty 

years. Several coal beds occur hel'e, but the area of some of 
Coal near Mound- them appears to be quite limited. The limit of a thick coal 

ville. 
bed is aproximately defined in the Survey Report of 1873-74. 

Section at Rill 
mine. 

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 

6 
i 

24 

6 

Shale. argillaceous, sandy in places, 
fissile and black at bottom. 

Coal. 
Shale. parting. 

Coal. 

Clay. 

FIG. 109. Rection 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 coal nearMound­

under the bottom clay shown in the figure, the following beds ville. 

are reported to occur and to have heen dug through, by the 

miners. They were not visible at the time of inspection. 

SECTION 23. 

1. Coal •........ • .......................•.•..•............... 10 ins. 

2. Clay.............................. ... . . ... . . . ... . .. .. . . .. 2 " 

3. Coal.. . ...................•.......................•...... 20 '' 

The Frank ( 9) pit i;; a stripping ~ituated about two miles 

southwest of Moundville. The following section is exposed 

here: 
E'eet. 

8 

Inches. 

30 

Sbale, argillaceous, black 
and hard, near bottom. 

Coal. 

Clay. 

FIG. 110. Section of coal bed at 
:Moundville, (Frank rnine.) 

Under this the following additional strata are reported by the 

owner of the land: 
SECTIO~ 24. 

1. Clay and Shale ........................................... 10 ft. 

2. Goal ....................................................... 12 ins. 

3. Interval (probably sh 1le and clay) ........................... 30 ft. 

4. Coal .......................... ........................... 30 ins. 

South of this mine, a distance of a mile or two, other beds of 

coal are reported in the sides of the mounds which are higher 

stratigraphically as well as topographically than the coal at 

Frank's. On the basis of the i11formation obtained here, 

Section at Frank 
mine. 

together with personal observation, Mr. G. E. Ladd, who seven coal beds 

collected the notes from thi<> locality is led to conclude that here. 

there are in all, seven coal beds represented here, he correlating 

No. 4 of section 24 at the Frnnk stripping, with the bed worked 

P..t the Hill mine. This conclusion should, however, be taken 

as a working hypothesis rather than as an authenticated theory. 



Goal on Drywood 
creek. 

At Clayton and 
Deerfield. 

Near Nevada. 

Distribution of 
coal. 

Coal near Apple­
ton City. 
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Southwest of Moundville, in the extreme southwestern corner 
of the county, coal occurs on the \'Yest Fork of Upper Drywood 
creek. It is quite thin, however, generally about a foot thick. 

In tlte vicini'ties of Ulayton 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. N0thing 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 bas 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 :.\1easure strata in the 
northwestern portion, and in the southwestern portion tongues 
of these rocks extend i11to it from Cedar county. Isolated 
patches also occur on the divides between the large streams. 
A.long the Osage and s,w rivei·s, Lower Carboniferous and Lower 
Silurian rocks crop out; nnd, in the eastern and wutheastern 
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 tlte 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 
eucountered: 

SECTION 25. 

1. At a depth :of 20 ft; ..........•................. 12 iocbes of coal. 
2. " 148 " . • • • • • . . • . • • . . . . . • • . • . • • . . • . I 6 " " 

3. " 17 5 " • • • • • • • • • • • .. • . . . • • . • • • . .. . • (j " " 

4. " 227 '' .................................. 10 ,, " 
The :first bed is probably the one worked about Appleton City 

and, as previously stated, it is generally about 2 ft. thick. Hence, 
the rnsult given by the clrill, in this instance, is below what is 
ordinarily found. 

At Ilnowles' stripping, about a mile and a half southea;it of 
Appleton City, the following section was measured: 

Feet. 

1 

3 

Inches. · 

20 

18 to 20 

Limestone, hard, dark, 
compact. 

Clay, shaly, yellow 
ancl drab. 

Shale, black, fissile, 
brittle. 

Coal. 

Shale, hard. 
Coal. 
Shale, gray, hard. 

FIG. lll. Section of coal bed at 
Appleton City. 

The cqal contains pyrite in nodules and lenticular layers, but 
it is considered a good forge coal when these are picked out. 

Appleton City 
drill hole. 

Section at 
Knowles' strip­
ping. 

In the vicinity of Johnson City, about ten miles southeast of 
• • Coal near Jobnso11 

Appleton, are a number of coal pits opera.ted for country uses. Crty. 

J. W. Oar·r·oll' s shaft is about a mile west of the post-office. 
It is 40 ft. deep. The following section was measured he1·e: 

Feet. 

15-20 

Inches. 

~~·· ,o 

Shale, t!rab, firm roof. 

Coal. 

Shale. 

Coal. 

Shale, hard. 

FIG. 112. Section of coal bed at 
Johnson City. 

Section at Car­
roll's shaft. 



Con!~ near 
Johnson City. 

Near Osceola. 

Section at John· 
son drift. 
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The coal h,ere is pyl'itife1·ous 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 as No. 

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 d1·ift (Watkins and Hoover), is such a one. It 

is situnted about four miles northwest of the town. The coal 

crops out not far from the summit of u hill and is probably not 

much above the Lower Carboniferous rocks wbich are expo$ed 

in the river bluffs to the south. The folkwing section was 

measured here : 

Feet. 
. 6 

8 

Inches. 

u 
l 

15 

Sandstone, friable mlca­
ceous, thinly bedded. 

Shnle, dark, hard, fissile, 
good roof. 

Coal. 
Shale parting. 

Coal. 

Shale, hard. 

FIG. 113. Section of coal bed at Osceola, 
(Johnson drift.) 

The coal is pyritiferous, especittlly the upper bench, but it has 

the reputation of being a superior forge coal. It is reported to 

Character of coal. slack readily on exposure. The underlying· shale is too hard for 

cutting and the undermining is done in the coal. Several other 

pits are opei·ated in this immediate vicinity, and the thickness 

and character of the coal is about the same in all. The section 

Same as at 
Johnson City. 

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 shaft is about two miles enst of Osceola.. It is 

about 15 ft. deep. The coal occurs in :t small outlier of the 

Coal Measures which occupies the summit of a hill, the lower 



SYSTEMATIC DESCRIPTION OF COAL BEDS. 159 

portion of which forms the Osage river bluff, and consists of 
Lower Carboniferous limestones. The following section was 
measured here: 

Feet. 

6+ 
Inches. 

23 

Sbal~. dark, fissile, hard 
near bottom. 

Coal, thin pyrite seam 
near bottom. 

Clay, sbaly, soft, drab. 

FIG. 114. Section of coal bed at Osceola, 
(Bell shaft.) 

The coal has a somewhat uneven surface and ii? broken by 
" slips" but these may disappear as excavation extends farther 
under the bill. 

Seetion· at l:lelt 
shaft. 

At Vista, about five miles south of O:>ceola, on the Gulf 
'l l · f l · l l . h' d b Uoal near Vista. ra1 way, are severa coal mmes mm w ne i coa IS s lppe y 

rail to Kansas City and elsewhere. 
At tl!e Owen's <frift, the following sectio.n was measured : 

Feet. 
6-8 

Inches. 

24 

4 

10 

Sandstone, hrown, mica­
ceous, thinly bedded. 

Coal, pyritiferous. 

Shale, black, with coal. 

Oonl, pyritiferous. 

Shnle, hard, drab, Rrena· 
ceous, micaceous. 

FIG. 115. Section of coal bed 
at Vista. 

Other mines about here are the Vannice and Dothett shafts. 

Section nt Owen'•· 
drift. 

In one of these coal as much as 4 ft. thick was seen, but it was Other mines. 

subject to rapid change, owing to a waving of the sandstone 
roof. 

At Low1·y Gity, north of Osceola, and at Tabors>' ille, south 
of Appleton City, coa] is also mined. The reported thickness 
f h b d · b b. f Th l · b I · Coal near L'owr'IZ· o t e e s 1s a out t ree eet. e coa m ot 1 cases is City. • 

probably the same as that opelled at the Johnson cli·ift 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 observations by Profs. 

Broadhead and G. U. Brondhead and C. J. Norwood. In this report an isolated 

Norwood report. coal area, about 8 mile~ 1w1·th of Stockton is described, in which 

about 3 ft. occurs, which has been worked for 1ocal 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 

Coal nearLebec. 18 in. bed is also described; and farther west, about El Dorado, 

a bed 12 ins. thick occurs. 

::<ear Jerico. 

In the neighborhood 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 Anderwn, Cole, Daniels and 

Davis pits, where the coal is reported by the owners to be from 

20 to 30 inches thick. This coal is, in all probability, the same 

ai' 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 

Distribution of 32 N., 28 "\V. They occupy here the hill-tops and rid0<Yes, and 
coal. 

the aggregate thickness is probably not muc.h over 50 ft. Below 

thi::i the underlying Ferruginous sandstone, and Lower Carbon­

ferous limestones, occupy the lower lying valleys and extend 
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under the whole of the county. Only one coal bed is mined 
'rere, and this generally by dl'ifting. The Sharpe, Seaton, 
McGarvy and McClure are such, all located within an area a few coal mines in 

Dade Co. 
square miles. These were all visited by the writer; but there 
are many others here which are either in operation now or have 
been in the past. 

At tlte 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. 

10 

6+ 

24 

Shale, dark, arenaceous, overlain by 
5 feet sandstone. 

Coal. 
Shale. 

Coal. 

Olay. 

FIG. 116. Section of coal oed at 
Sharpe Drift. 

The bed is worked by pillar and room, and is undermined in 
the clay. It ranges in thickness up to 32 ins. 

'I'he sections of the coal and associated strata at the othe1· pits 
in the neighborhood are in all respects similar to the above, and 
need not be especially described here. The coal appears to be 

Section at Sharpe 
pit. 

of excellent quality, containing comparatively little pyrite. It Character or coal. 

is somewhat fractured in places however' particula!'ly in the 
upper portion of the bed. At present it is worked exclusively 
for local sale, being hauled in wagons to Lockwood and even as 
far as Lamar. 

53. BARTON, AND 54. JASPER COUNTIES. 

PBODUCTION IN 1891. ....... 64,259 TONS. 

More than three fourths of the entire al'ea 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 D~~l~ution of 

absent, and here the Lower Carboniferous rocks occur. The total 
thickness of the Coal Measnre strata represented in the we.stern 
part of the county is estimated to be about 300 feet, hut, east-

11 
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wards, they grow thinner and finally taper out entirely along the 
eastern border. Despite this great expanse of Coal Measures 

coal Mining of the county is not a very larire coal producer. It is only durin.!r 
recent date. ~ ~ 

the last few years that coal mining on a large scale has been 
started in the prairies, about Minden, near the Kansas line. 

In the Report of the Geological Survey of 1873-74, some twelve 
pages ( 100 to 112) are devoted to a description of the coal beds 

Geo!og!caJ Report of the county. Accompanying this is a small map showing the 
of 18,3-14. I . f l . . l . d ocahon o tie prm01p~l openrngs an outcrops. 

In tlie no1·theastern co1•ne1· of the county, about Newport and 
Milford, coal occurs which is probably the same as that 
described in the northwesternpartofDade county. Thereported 
thicknesses vary from 18 inche':J to nearly 3 ft., but other coal 

Coltl near New- 1 b 6 · h l · k 1 · 1 'l'l I port:.mdlllllford. on y a out me es t 11c - a so occurs 10re. iese coa s are 

Dolt! about 
Lamltr. 

Coal at LilJeral. 

worked on a small scale for local sale. The limited time allowed 
for inspection here did not permit of their being specially visited 
by the writer. 

About Lamar some thin seams of coal are worked for sale in 
the town. ' About a mile west, nenr the hill-top on the west side 
of Muddy Fork, a bed only a foot thick is reached by stripping, 
though bard 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 eifher 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 thfokness occurs at a number of 
points and has been worked in a smaU way. 

At Liberal, in the north western part of the county, coal haEi 
been mined at G. H. "\'\"'" alser' 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. 

3+ 

29 Coal, upper B inches with 
i;yrite 8treaks. 

Clay shale. 

FIG. 117. Section of coal bed 
at Liberal. 

The clay shale underlying the coal is hard and undermining 
has to be done in the lowest three inches of coal, which causes just 

Section at Liberal. 

that much waste of coal. About a quarter of a mile west is the Character of clay 

{Jther drift. The roof is not so good here, a sandstone fre- and roof. 

quently repiacing the overlying shale, the sandstone sometimes 
occupying channel-like depressions in the coal. 

On the hill ahove this bed a drill hole was put down to a 
depth of 20 ft., which penetrn,ted the coal. In the valley abo1it 
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. 

8H:CT!ON 26. 

1. At a depth of 18 ft .............. :!5 ius. of coal (becl worked) 
2 '' HO ~' ................ 4 " " 
3. " 105" ............ _ ... (i " "1 between)· (clay 
4. " 107" . .......... ••• 12 " ,, 1 

5. " 1 J(i ,, .............. 10 " " 
6. " 12'!)- ,, .............. -· ~ 3 " '~ 

7. " 108"' . ................ ~ " " 
8. " 178" . ............... (; " 
n. " 196" ······· .......... 8 " " 

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 tl'.).e last section. 

Northwest of Liberal, on Big Drywood creek, south of Leroy the 

Drill lrnle at 
Liueral. 
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coal b_ed 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 

. which coal is n1,ined and shipped on a commercial scale. The 
Mmes at Minden. K. k . 

Section at Kirk 
wood shaft. 

· u· wood shaft of the ."Wear Coal Co. 1s on the south edge of 

the town. It is about 40 ft. deep. The following section of the 

bed was measured here : 

Feet. 

18 

3 

3 

Inches. 

Shale, drab. 

Shale, drab, fissile. 

12 Shale, black, fissile. 

3 Coal, pyritiferous .. 

30 Coal. 

' Olay shale, hard. 

FIG. 118. Section of coal bed 
at Minden. 

The coal is somewhat faulted ns obs'erv0d near the foot of 

the shaft, and the bed was partially cut out in places by depres-
Oharacter of coal. • f th f Th 1 · · d b 'l] d l 

. sions o e roo . e coa is mme y p1 ar an room anc 

Coal outcrops to 
east. 

is blasted down, the bottom clay being too hard for easy mining. 

The State Line shaft, about a mile southwest of the last is of 

about the same depth. The aggregate thickness of the coal is 

reported to be 3 ft. The pillar and room method of mining is 

followed here also, but the bed is undermined by cutting away 

the lowest few inches of coal. 
This coal crops out within a mile southeast of these mines and 

the roof becomes correspondingly poor; as the outcrop is 

approached. Towards the west it dips deeper beneath the sur­

face and the same coal, as worked in Kansas, is thicker and has 

a better roof. 
At tlle 2110. 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, 
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another coal bed, 6 to J 0 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 c~~~~r~ Spring 

bed, and can probably be correlated with the thinner seams struck 
in the drill hole at Liberal, as given in Seeton 26, on page 163. 

54~ IN JASPER COUNTY, south of the fast, in the extreme north­
we.stern corner operations in similar thin coal beds have been 
prosecuted for local use. They are not of sufficient significance 0 lM . · 

.. ~ oa easures in 
to deserve special attention here, and, as these are the only .Jasper 0°: 
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. Lours COUNTY was, at one time, 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'Lg~\'~10~.in st. 
perhaps, mcic}entally to the fire-clay mining or intermittently for 
immediate local use. 

In the report of the Mo. Geological Survey for 1855, pp. 17G 

to 180, Dr. B. F. Shumard has given a description of the coals 
and Coal Measures of this county, which is prepared from notes 
taken when coal mining was actively prosecuted here. On the 
small map accompanymg the report the location of the variou:; 
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. Louis. 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 3 to 4 ft., and, in places, reached 6 ft., 
and elsewhere dwindled to 2 ft. An 8 in. bed overlying the 

Shumard's report. 
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main seam, and an 18 in. bed 20 ft. below it were recognized 
here by Shumard. Shale immediately overlie:; 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 ST. CHARLES CouNTY the a,rea of the Coal Measures does not 
much exceed 10 square miles. Like the St. Louis area, it is an 

stc~a~~rles 00·, 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
nes1:1 of the coal varies from 13 to 30 ins., according to measure-

Broadhead notes. ments made by Prof. G. C. Broadhead, recordo<l in manuscript 
notes in the Survey office. The following section measured near 
the town of St. Charles is taken from 1 hese notes: 

Section at St. 
Charles. 

Coal ~!ensures in 
Lincoln Co. 

Potter's report. 

l!'eet. Inches. 

FIG. 119. Section of coal bed at 
St. Charles. 

No mrnmg is at present prnsecuted here to the writer's 
knowledge. 

57. IN LINCOLN COUNTY the area of the regular Coal Measures 
is not more than five square miles in the ag~regate. These rocks 
occur in separate patches on the crests of hills in the southeastern 
corner of the count.)', between the i)fississippi 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 iu* the Report -0f 
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 area. With the coal beds so far 
described a description of tt 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 coal pockets not 

to be described 
description of the details of occurrence in each case is necessary in detan. 

in order that exact information may be conveyed. Such special 
description, being chiefly of local value, is therefore, properly a 
part of a detailed coal report on the special area containing the~e 
deposits. Theil' descriptions are therefore reserved till such 
detailed reports are prepared. In the present article a11 that· 
will be attempted is to define the general distribution of tlH'se 
coal deposits, and, by a description of a few typical examples, _to, 
explain their genernl characteristics. 

Disfribution of Ocal Pookets.1 Isolated coal deposits, includ­
ing, in a few cases, deposits of bituminous shale, are known to 
occur in Clark, Momoe, Lincoln, Warren, Montgomery, Calla-

o I ,, l\1 't • M'll ' M 'O'a C S• l' Pett1's Connties contain-way, o e, l om e,1u, r I ei, 01 0 n, ooper, ,1 me, , ingcoalpoekets. 

Benton, Camden, St. Clair, Phelps, Dent, Crawford, Douglas, 
Ja-;per and Dade counties, and probably occur in Mttrion, 
Pike and Boone counties. In these counties, many occur-
rences have been already described in previous reports re-

r 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. 191-193: 

Moniteau " 
Wturen 
Miller 

" 
" 

Morgan " 
Saline " 
Phelps " 
Crawford " 
Clark " 
Lincoln 
Cole 

,, 

" 
Callaway " 
,Jasper " 

~ 

" " " II, pp. 112-113: and Report 1873-74, p. :i40. 

" 1855-71, p. 64. 

" " p. 132. 

" " pp. 149-152; 

" " pp. 167-169; 

" " p 240· 

" " pp. 255-256; 

" " p. 318; 

" 1872, Part II, pp. 264-281; 

" 1873-74, pp. 323-324, 334-336; 

" " pp. 338-340: 

" " p. 402. 
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ferred to in the foot note below. In addition such deposits 
have heen visited by the Survey during the past two years in 
Morgan, Miller, Moniteau, Cooper and Saline counties. These 
last counties, with the addition of Cole, Callaway and Lincoln 
counties are the ones in which coal pockets are most frequent 
and most extensive. A description of a few occurrences recently 
inspected here, will therefore, give a good general idea of the 
nature of these very interesting deposits. 

Tile Bamard coal pit, is in Miller county, north of the Osage 
t·iver, 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. 

FIG. 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 Magneslan 
limesto1,1e. 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. 

5 

2+ 

Inches. 
Shale, calcareous and fossiliferous. 

7 Clay. 

30 to 36 Coal, with seams of shale and clay 
(left as a roof.) 

22 Coal, l.Jit.uminous. 

3 to 10 Clay shale, pyritiferous. 

26 Coal, bituminous. 

Shale, black with pyrite. 

FIG. J~l. Section of coal [Jed at 
the Barnard pit. 

West of this, along the same topographic divide, other 
occurrences of coal in isolated deposits are frequent and. they are 
also struck in wells north of this line. Southeast of Versailles, 

Section at Barnard 
pit. 

in Morgan county, is a group of these deposits, of which thePocketsinMorgan 
Stover bank is a member. The coal is here creditably reported co. 
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 In Moniteau co. 

of occurrence here are illustrated in the following sketch: 

:B'1G. 122. Sketch of coal deposit at Simpson pit. 

Sketch at Simpson 
pit. 
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The deposit is located on the foot hill of the valley of Barro 

Fork, and has been exposed by the erosion of the valley. The 
contact 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 .llfissoul'i Valley Goal. Company's . rnine is in Cooper 
county, adjacent to the Mo. Pacific railway, on the Missouri. 
river bluff, about four miles above Boopville. The coal lies in a 

P'li';~et in Uoopertrough excavated out of horizontal Lower Carboniferous Lime­

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 an<l we;;t direction. The coal crops out in the 
railway cut and its relation to the surrounding limestone is there 
seen. Two shafts have been sunk on the hill-side above the 
railway, and here about 22 ft. of coal was penetrated. The 
total depth of the shaft is above 70 ft. · The following sketch, 
taken in the interior of the mine, will illustrate the conditions of 

Sketch nt ~lo. 
Valley Coal Co. 
n1ine. 

. 
occurrences: 

];'1G. 123. Sketch of coal deposit of illo. 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 

Character of coal. curving upward as they approach the limestone walls. Crushed 

coal and clay with «1lickensides along these walls testify to con­

siderable i~ovement 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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11/te Ooi·dell coal shaft is at Napton, in Saline county. It is 
located in a small hill adjacent to a stream. The position of the 
bed and the character of the associated strata is well shown in 
the sketch below: 

p;·· 

FIG. 12-1 Sketch of coal deposit at Uordell 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 

Pocket in Saline 
Co. 

Sketch nt Cordell 
shaft. 

the time of inspection, both at the bottom of the shaft and at the Thickness or coal. 

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 Bituminous. 

reported to be tt deposit of the bituminous shale and cannel coal. 
The question of the possibilities and value of these local coal 

deposits seems one destined never to be entirely settled in the 
public mind. They have been described again and again in pub­
lic reports, and their limitations have been frequently defined. 
Yet we see constantly advertised the discovery of new coal fields 
in the State in which the beds are of enormous thickness and Possibilities and 

value of coat 
of great extent. They have heretofore been overlooked by pockets. 

Geological Surveys is an explanation offered; the report of 
geologists of past years was w.rong, is another, and " coal 
pockets" are myth13 created by careless.examinations or malicious 
intentions.• And so with all the sophi::1try of a. " boom" the 
bubble is inflated, sometimes with knavish design, sometimes 
from pure ignorant, sanguine enthusiasm, until, growing too E~~fi~.~~r!:~ 
thin to hold together, it collapses. Collapses sharply and 
decisively, leaving many maimed victims; 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 
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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 
groun<l. For local use in the country they have proved of no 
small value in the pa:;t 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 do'=1btless 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. 
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NOTES ON THE MINING OF THIN COAL SEAMS 

IN MISSOURI AND KANSAS. 

BY ARTHUR WINSLOW, STATE GEOLOGIST 

AND 

LEO GLUCK, ASSISTANT. 

The fact of the prevalence of thin coal beds in some parts of 

the State has already been referred to in the preceding chapter 

on the coal industry of the State. Some of the reasons why Reasons why 

l b l b • l d "th fi th . I . thin coal beds 
sue 1 · ec s can e wor rn w1 pro t were ere given. t JS are mined. 

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 fromL 1_. d. a 
ocn 1t1es stu ic . 

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 various coal sections. 

thin coal beds given in the preceding cle;;criptions 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 R~i!~~~e,~~:fttion 

pillars, as in the pillar and room method. Hence the amount of methcd. 

coal taken out in the former case, from any given area is greater 

than in the latter case. 
(173) 
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In the past the belief was general that a tough and somewhat 

flexible roof was an essential condition for· the successful use of 

the long wttll method. The conditions in J\1issouri and adjoining 

States necessitated, however, a removal of this restriction and, 

as mining progressed, a system of long wall working has 

developed by which the coal is taken out from under comparn­

tively weak and unstable roofs. We hence recognize a division 

of the process of mining these thin beds into the following two 

parts: 
First, w!tere the roof is strong and flexible. 
Second, whe1·e the i·oof is comparatively weak and bi·ittle. 
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 ttfter the following description of the 

methods of work is read. 
The ideal location in these fiat beds, where the question of 

drainage is not the p!'eponderating one, and when the system of 

mining alone is considered, is at the center of the pl'.Operty, or, 

more properly, in the center of the coal area. 

METHOD OF l\IINING WITH A STRONG AND FLEXIBLE ROOF. 

·with the u.10st approved practice, when the roof is strong and 

flexible, the following is the general line of procedure when the 

mine is operated by it 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 

Methokdofstartingof the ro.of, the depth of the coal beneath the surface, upon the 
wor· with 
strong roof. nature of the underlying clay and also upon the anticipated 

period of operation of the shaft. From the ends of these 

rudimentary entries cross cuts are then driven connecting the 

former with each other, as is illustrated in Fig. 125 on page 175. 
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lf rnm the exterior sides of these c1·oss cuts the coal is n,ext mined 
radially from the shaft, the main e~tl'ies 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 entrie-, is 
about HOO feet. When this stage is reached the face is still 
pushed forward in the same dire~tion as before, but instead of M~~~~~g:.aavanc· 
·One entry being left open and packed, two are now left, which 
radiate from the rnl1-in entry, one on the right hand side, one 
on the left hand side, each at an angle of 45° with the original 
direction of this main entry. In the angle between these two 
uew entries a triangular gob wall is built, as a permanent pillar, 
and bevond it the minh10' of the coal continues as before. When • 0 

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 fil'St case. 

FIG. 125. !'Ian of mine opernted by longwall method in strong 
and flexible roof. 

Plan of mine with 
a strong rooL 
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·The process continue8 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 

Method mustrat· this method is presented in Fig. 125. The position of the shaft 
ed. 

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 WITH 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 alon 0o- the face between the entrie::;, over which the coal is 
method witb a 
weak roof. pushed in boxes, in the latter case no track is laid along the face, 

but the coal is 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 Jess 

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 n short 

distance in the coal. As soon as a sufficient length of face is 

exposed for mining operations to proceed, the coal is attacked on 

both sides of the entry along the whole length. As the face 

M~:g;k~of starting advances the waste material ot· 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. "Tith 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: 

~'IO. 126. Plan showing method of starting work 
by longwull with a weak and brittle roof. 

At a distance from the shaft of about 100 feet cross entries 
parnllel 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 moms nre continued in a 

FIG. 127. General plan o! mine operated by longwall 
method with a weak roof. 

l:J 

Plan showing 
method of start• 
ing \VOrk. 

Plan of mine with 
weak root. 
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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 
entriPs are opened from which new rooms are started. This 
method is more difficult to describe than the last. A study, 

E~~b~~~~'.00 of however, of the diagram on p. 177 will make the method of work 
plain. The double broken lines there slwwn are entl'ies, whereas 
the single solid Jines are roomways. Between these are the 
packing and gob. The heavy black band around the margin is 
the face of the coal. The object in having the various entries 
and in not running the rooms to an indefinite length, is mani­
fe:;tly to limit the distance which the miner has to push his boxes 
of coal, and to gather the various boxes into entries at frequent 
intervals. 

The two methods of work above outlined are both with shafts. 
·with drift mmes the method of working is the same, only the 
length of face subtends a smaller angle than with the shaft 
mining. 

DETAILS O~' 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. 

JJ£ethods of driving entn'.es. 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 
wny to be confined to it, it is generally necessary to cut down 

Methods of deriv· the roof, or to take up the :floor in order to acquire the requisite 
ing entries. height. The section of such an entry is illustrated in the 

following sketch. In the larger mines a height of about 6 feet 

FIG. 128. Cross section illustrating the 
rnnm1cr of driving entries. 
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is usually desired in the main entries. In the mines at Osage 
C't h I · . . Dimensions at 1 y, owever, t 1e entry 1s cut only 4 feet high and 4 feet wide, Osage city. 

but here the roof is a. soft shale and generally falls down so that 
a height of 6 to 8 feet prevails. The entry is driven narrow 
here so as to prevent heavy roof falls. In the Leavenworth At Leavenworth. 
mines the dimensions of the entry are 5 feet wide at the base, 4 
feet at the top and 6 feet. high. In Lafayette 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-supportinginLafnyetteCo. 
and there are not the same restrictions to the wi<lth of the entry 
that prevail in mines with weaker roofs. In minor entries and 
room ways, and also in very :;mall mines where mules are not 
used, very little roo~· or bottom is takt'n out and the height in 
many cases is only about 3 or 4 feet. 

Entry driviPg in the solid coal is only done at the beginni~g 
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 condition::;. In the vicinity of Lexington the 
entry i,; 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 
thu~ left is then wed()'ed down and removed. The coal bed he1·e Det~il.sofentry o dnvmg. 
is less than 2 feet thick (see Fig. 80, p:1gc 121) and, between 
it and the overlying limestone roof rock, there are only u few 
inches of :;hale. Hence, in order to acquire the requisite height 
for hauling in the entries, the clay underlying the coal is lifted to 
a depth of 2t feet. In places, where there is more shale 
bl'tween the cap rock and the coal, le;.s of the underlying: clay is 
taken up, and the roof shale is brusherl down. Elsewhere, as in 
the Leavenworth mines, whern there is no roof i;ock, but tt large 
body of shale immediately overlying the.coal (see Fig. 75, page 
115) the requisite height of entry is obtained entirely b,v 
bru ... hing the roof. Under conditions such as sometimes ohtain 
near Corder in Lafayette county, where the overlying shale 
und 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 thu'S 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 
Costofentry 1 Th l"f. f ht l l lb I d I -f 

driving in Lafay• yarc . e 1 tmg o t e oug i, rnrc ottom cay to a ept l o 
ette co. 3 feet in entries costs about $2.50 per running yard. In the 

vicinities of Corder and Higginsville, where the roof rock is 

shot down to a height of about 3 feet, the cost is about $2.00 a 

running yard. 
At Leavenworth and about Osage City, where fo:::ile ~hale 

overlies the coal, $1.25 a yard is p:ti<l for brushin~ down the 
At Leavenworth · 

:rncl Osage City. roof, in the main entries, to a height of about 4 feet above 

the coal. In the short room ways, in these mines, the mine1· 

brushes down the rollf 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 neces,.;ary there ;,re abo 

furnished by the company. In the room way,.; the mi11er lays 

the temporal'y track there used, and the company furnishes the 

necessary material. · 

1l'Iet/w(Z of 1l1:ining Coal. _ The method of mining the coal is 

:Uethod of :\lining essentially the same in both of the systems previously defined. 
coal. The coal is undercut along the whole face, to a depth of about 

18 or 24 inches, and is wedged down, or fall,, from the weight of 

the superincumbent strata. These general conditions are illus--

Miner paid ve= 
ton. 

FIG. 12H. Cross section illustrating the method 
of mining coaL 

tralCll in Fig. 129, adjoining. The practice is for a certain 

length of face to be assigned to each miner and he i;; paid at a 

fixed rate for the amount of coal whic~1 he gets out. The unclel'-­

cutting is done, in alniost all cases, by hand, no machine cutter 

having been "5ucces::;folly used in such mining in the districts. 

examined. 
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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 Detaih of mining. 

lay the track in these room ways ai1d to move it along as the face 
advancei;. He, further, furnishes hi" lamp oil and all tools and 
keeps the latter in repair. When props are necessary at the 
face he puts these in place, but they are furnished him by the 

company ready for setting. The undercutting is generally done 
in the clay under the coal and fa about 4 ft. high at the face, 

tapedng 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 val'ies 10 to 40 feet, according to the 
character of the underlying material. the thickness of the coal 

an1l other minor conditions. A cut of about 20 feet is perhapsL~ngths of race 

a fair average. With the strong roflf, where a teack is layed amt c.nt. 

along the face, the distance between the face of the coal an•l the 

gob packing is generally about seven feet, and this must be kept 
dear by the miner. 

With the weak roof, \".here no track is lnyed nlong 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 rnte of 

ahoul 4c per bushel ($1.00 per net ton) for the clean coal which 
he mines. In the Os11ge 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 pilla1•s and packing gob. The method of 

supporting the roof is different in the two systems described inPmar buildillg 

the preceding pages. Where the roof is a strong one a heavy and and gobpacl.."iug. 

well packed wall is carried along by the miner .on each side of the 
entries. Between these, continuous pillars, less carefully packed, 
are carried along at right angles to the face, as the work ndvances. 

The;;;e pillars are built of the heavier and larger blocks of waste w1,11 strong ronf. 

material, and in between them the smaller and loose material is 

shoveled. · 



Plan with strong 
roof. 
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The plan of work above described u; well illustrated in the 
following Fig. 130. 

t ~· 1- ·I • ·-,• 

FIG. 130. Plan iilnstrnting pillar work and gob 
packing with a strong roof. 

The diotance between each pillar is genernlly 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 walls. entry builds the entry wall, generally without extra pay. The 
difference between this wall und the others is that it is made of 
the larger blocks, is more carefully packed and is built with a· 
smooth face towards the entry. The proximity of the miner to 
the road head is thought to be a compensating consideration for 
the extra work of building this wall; in some cases, however, a 
small extra allowance of pay is made for this work. 

In mines with weak roofs pillars are carried only :tlon~ the 
e11tries and, in the room ways between these, props are placed in 
rows running vertically to the face. · In the Osage district of Pillars and props • · • • . • 

with weak roof. Kansas each prop rn such a roof IS 18 m. apart and each row is 2~ 

Plan witb weak 
roof. 

to 3 feet from the atljoiPing one. As the work proceeds the 
entry walls are built of the larger material and the loose mate­
rial i::; thrnwn in uround these rows of props. In the subjoined 
figure this genernl plan of work is illustrated. 

FIG. 131. Plan illustrating pillar work nnd gob 
packing with a weak roof. 

Tlte method of hauling. In the la1·ger mines hauling in the 
entries is generally done with mules. They huul 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 sli!!ht, or the coal dips towards the outlet the ~M.ho'.Is of 
....... ' hauhno-. 

cars are i'un out singly by the miner, and this is generally the " 

case in small mines. The capacity of the cars is generally about 

one-half a ton or less, they being small and low on account of 

the limited working space. The track in the entries is generally 
a liO'ht T rail spiked to wooden ties Where the track runs Ohat-.icter of 

o ' • tracks. 

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, additionnl lengths of track 

are added from time to time The entry track and face track 
F:wc tracks. 

are connected by a fiat 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 oars come from a 

large number of different points, turnouts are provided in the 

entries, where empty trips coming in can pass the fnll ones going 

out. The iram;fer 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 k . 1 ._. ltoom trac .. s wit 1 

meet it. Along the room ways, in mines with weak roofs, only weak roof. 

temporary tracking is laid of wooden strips lt" x 3" in section. 

In mines with :>trnng roofs the empty cars are all run in 

along the face track, to the various places of work, by the 

"pusher," :ind are then filled by the mine1·. After the cars are 

filled they are removed successively from the face truck to the 

entry track by the pusher, beginning with the car nearest the Transfer of cars. 

entry. Ar:; each full car is removed an empty one to replace it 

is brought in and is temporarily tmned up off of the track so as 

to allow the full ones beyonrl 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 



Ventilatin;r and 
draining. 

Courses of air 
currents. 

Draining1.very 
simple onl.m­
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slides it on small sled like buggies to such roadways and there 
loads it on to the cars. 

J.1fetlwds of venalating and draining. The system of 
ventilation 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 case;,; the entire fresh air current is carried from 
the downcast shaft out one of the entries to the face, it is then 
split to the right and left and carried around the whole face to 
the end of the opposite entry, along which it returns to the 
upcast shaft. In other cases the air current is split at the 
beginning, at the foot of the downcast shaft, and is then carried 
in opposite directions to the face, where each current is again 
split to the right and left. These currents then pass along the 
face around a quadrnnt 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 cmrents 
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 bp1ttices. In some cases 
small side cm·;ents are kept up constantly along side entries 
which are much use<l. 

1 he dm.infng of many of the mines, in which thi:> system of 
work is carried on, is a very simple matter, inasmuch as little or 
no water accumulate::; in them. vVhere 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 tls it tend,; to weaken the roof, to soften the underlying 
clay and to produce excessive settling and squeezing throughout 
the mine. 

Uoncluding 1·emarks. 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 ea:<e of ventilation has also heen referred 



NOTES ON MINING THIN COAL SEAMS. 185 

to and the simplicity of the plan of work further recommends it 

to use. It is desirable, however, in order that the best results 
· b h d th h d 1 1 d Conditions to be 

may e rP-ac e , at t e work be prosecute regu ar y an observed. 

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 PU~ciently d~ep A rcguim·face. 

undercut bas been made. Further, unequal setthng resultmg ' 

from this inegular work will produce inequalities in the tloor 

and roof, which become obstructions in hauling the coal alollg 

the face. A greater fracturing of the roof is also liable to result, 

accompanied by all of the attendant difficnlfo~s. All of such 

long wall mining, however, c11uses a greater or less fracturing of . . . 
tl f 0 h. . . ll . bl D1th<mlt1e.> 

1e roo . n t IS account, it IS not genera v pract1ca e to throug~ r0of 

carry it on when the mining is near the surfac~, and when the fracturn:g. 

surface is a wet one. An excessive amount of water is 

admitted to the mine in such cases. It can al:00 not be practiced 

at a shallow depth. when the overlying property is of 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 heels, both in this 
""· Improvements 

State and in Kansas. Among these are the introduction of rope ouggested. 

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 Objections to 

introduction of an expensive plant. Further, the shallow depths rope ha.nhl~e. 

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 otherwi,;e. 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 mnde 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. 
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Machine cutters have been experimented with to a limited 
extent in Lafayette county, but not with success. The Hardson 
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 nnd are successfully 
used. vVe 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. 

ARRL'i:GED ALPHABEIICALLY BY COUNTIES, 

From manuscript sheets of the report for 1891 of the State Mine Inspector, 

C. C. Woodson. 

ADAIR COUNTY. 

Na11ie of .Mine Ope..ator Post Office Mine Located 

or Company. Address. Near. 

Desauko's Mine..... . . . . . . • . . . . • . . . Kirksville. 

Harriot Bros ....................... Stahl ................. Stahl. 

Ledford, John....... . . .. . . . .. .. .. .. " . ... . • .. .. .. .... " 

Novenger, J. B........... . .. . .. . • .. . . " • .. . .. .. . . . .. • .. " 

Pennsylvania Coal Co. . . . • • . •.•..... Kirksville ..•......... *Stahl & Danforth. 

Scott, D. C .................. ~ ..... ~.. '' ............. Kirksville. 

AUDRAIN COUNTY. 

Audrain M'fg & Coal Co .............. Vandalia ............. *Vandalia. 

Day, Geo. w ........................ Laddonia ............. Laddonia. 

Detienne, Owen ...................... Mt. Carmel. .......... Mt. Carmel. 

Eastham, 0. P ....................... Laddonia... • ........ Laddonia. 

Howartt, John ....................... Mt. Carmel ........... Mt. Carmel. ' 

Lynch, Owen. .. .. . .. .. .. .. .. • . .. ... Laddonia ............. Laddonia, 

Montague, James D .• ;.. • .. ... . .. .. .. " .. .. .. .. .. .. " 

Oldham, Henry •...••......•.••.•...• Centralia ............. Centralia, 

Robbins & Mathews ..........••.•...• Worc~Stl•r ••...••••.. Worcester. 

Vandalia Coal Co .................... Vandalia ............ *Vandalia. 

Wiley, Frank ......................... Centralia....... .. .•• Centralia. 

BARTON COUNTY. 

Bacon, W. s ........................ Lamar ............... Lamar. 

Beeker, Henry....................... " ....... .... .... " 

Blocher, W. C ........................ Esrom ............... Esrom. · 

Boulwtire, P. G. & Co .................. Liberal. .............. Liberal. 

Bristow & Kimball .................. Lamar ............... Lamar. 

Camero~, C. J ....................... Liberal. .............. Liberal. 

* Employing ten or more men. 
(187) 
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BARTON COUNTY-Continued. 

Name of Mine Operator Post Office .Aline Located 
01' Company. Add1·ess. Nem'. 

Carroll, A. . . . . • . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . • . " 
Clark, 'Vilson ..........•... ·: ......• Lamar ............... Lamar. 
Cole, M............ . . . . . . . . . . . . . . . . . . " . . . . . . . . . • . . . . " 
Cox, Tho:nas ........................ Liberal.. ............. Liberal. 
Davery Bros............. . . .. . . . . . . . " .......... · · · · · " 
Dixon. J. W ........................ Milford .............. Milford. 
Fergu~on, J. C ....................... Nashville ............. Nashville. 
Foulk, Phillip ....................... Liberal.. ............. Liberal. 
Gilmore, James ,v ................... Sheldon .............. Sheldon. 
Gregory, Thos & Sons .............. Lamar ............... Lamar. 
Hatfield, H. C ....................... Liberal. .........••..• Liberal. 
Hays, Basil D ....................... Lamar ............... Lamar. 
,Jones, Wm ......................... Verdella ............. Verdclla. 
Lavery B1·os ......................... Liberal ............... Liberal. 
Laws, John .......................... Bi;loit ................ Beloit. 
Liberal Coal Co ...................... Liberal ............... *Liberal. 
Lucas, M. II ........................ Pedro ............... Pedro . 
. Mack, ,V, L ...................... Lamar ................ Lamar. 
Morgan, C.H ........................ Minden Mine ......... *Minclen. 
Owens Bank ......................... Lamar ............... Lamar. 
Parry, J. c. ... .. . .. . . .... .. .. .. .. .. " . ... .. .. . .. . ... " 
Perkins, John ........................ Liberal. .............. Liberal. 
Perry, W. H ......................... Milford ............... Milford. 
Rowes, L. J .......................... f'heldon, Vernon Co .. Sheldon. 
Ryan, G. G .......................... Milford .............. Milford. 
Spear, M. M ......................... Lamar ............... Lamar. 
Spring, Mattie B.... .... .. .. . . . . . .. . " .. .. .. . •. .. .. . . " 
Stu key, Ephram...... .. .. .. . . . .. . .•. Beloit ................ Beloit. 
Sturdevant, JC ...................... Lt1mar ............... Lamar. 
Waite, C. G ......................... Pittsburg ............. Minden. 
Wear Coal Co ....................... Minden Mine ......... * Minden. 
'Vhitsell, H. J ......... ,, ............ Uberal. ............. LHJernl. 
'Vilson, John G...................... " . . . . . . . . . • . . . . "' 

BATES COUNTY. 

Balclwiu, L .......................... Worland ............ Worland. 
Bruce, W ............................ Rich llill ............. *Shobe. 
Caton, F. H .......................... Worland ............ Worland. 
Farrar & Armstrong ................. Hume ........•....... Hume. 
F11nk, Benjamin .. . .. .. .. . . . . ... . .. .. . . .. . . . . . '' .................. Foster. 
Hines Bros...... . .. . . . .. .. ......... Rich Hill ............ Rich Hill. 
Hocker Bros .....•. · ................... Amoret ...........•.. Amoret. 

• Employing ten or more men. 
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BATES COUNTY-Continued. 

Name of .liine Operator Post Office 1'1ine Loc1>tell 
or Company. Address. .Year. 

Hopkins, S. W ....................... Rich Hill ............. Rich Hill. 
Hunt Bros ........................... Worland .......... " .. vVorlancl. 
J cnkins Bank ........................ Shobe. 
,Johnson, John ....................... Worland ............. Worlancl. 
Keith & Perry Coal Co..... . . . . .... Kansas City .......... *Rich Hill. 
!\face, IV. H ......................... Foster ............... Foster. 
Martin, l!'. M ....................... Rich Hill ..........•. *Rich Hill. 
Martin, :H. ·K.... . . . . .. . . . . . . . . .. . . . . " " . .. . . . . . .. • " " 
Missouri Coal and Coustr. Co ........ Kansas City .......... *Amoret. 
Lucas, W. W ...... c .................. Rich Hill ........... *Rich Hill. 
Pearson, Peter ....................... " " .... .... ... * " " 
Rich Hill Coal & Miu. Co., No. 2 ....... " " ... ........ * " " 

" " Wethers, No. " " " * " " o ..... .... .... . ........... 
" " Graham, Thos , No. 4 .•••••. " " ..... .... ... * " " 
" " Barton & Cheney ............ " " ........... * ,, H 

Raney, F. A .......................... Worland ............ Worland. 
Robinson, D. L...................... " .. . . . . .. . . .. " 
Seawell, J. W. & Co .................. Ktwsas City .......... Rich Hill. 
Sein, ,Juy.... . . . . .. . . . ............ Rich Hill ............. * " " 
Skillman, A ......................... Foster ............... *Foster. 
Spencer, O ........................... Rich Hil! ............. Rich Hill. 
Springer and Gt1rdner ................ Worland ............. *Worland. 
Sullivan & Cheney .................... Rich Hill. ............ *Rich Hill. 
Thurman, E. 11.... .. . .. . . . . . . . . .. . . " " .. . .. . . .. .. . " " 
Vance, J. A ......................... Amoret. 
Western Coal & Min. Co., No. I ...... Foster ................ *Foster. 
Williams, Fmnk & Co ................ Rich Hill ............ Rich Hill. 
Wise, J. M.. .. ... .. ...... ..... .... ..... .. '' ~' .............. * '' '' 
Woodson & vVooclsou.. . . . . . . . . . . . .. . " " ............ * " " 

BOONE COUNTY. 

Bentfie'.cl, B. B ..................... Columbia ............. *Columbia. 
Blakemore, Thos. H .................. Harrisburg. 
Columbia Coal Co ................... Columbia ............ *Columbia. 
Davis, Isaac ......................... Brown's Station ..•.•• Brown's Station. 
Gaither, James W............ . . . . . . " " " " 
Goodding, W. A. & Co ............... Colmnbia ............. *Columbia. 
Gordon, T. S........ . . . . . • . . . . . . . . . . " 
Gossett & Bro ........ .,. . . . . . . . . . . . . . " 
Jone~, Walter ....................... Brown's Station. 
Kurtz, D. W. B ...................... Columbia ............. Columbia. 
Lowery, Geo.... . . . . . . .. . . . . . . . . . . . " ........... .. 

* Employing ten or more men. 
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BOONE COUNTY-Continued. 

Name of .Vine Ope1·ator Post Office Jl.fine Located 
or Oornpatty. Address. Near. 

Mayer, D. A. & Bros ...............•. Sturgeon ............. Sturgeon. 
Peters, M. C ...•.•..•............... Columbia .......•..... Columbia. 
Quittier, L...... . . . . . . . . . . . . . . . . . . . . " . · · · · · · · · · · · " 
Redifer & Edwards ................... Centralia .••.......... *Centralia. 
Short, J. B ..•.•....•.•..•.....•...•. Harrisburg ........... Harrisburg. 
Stidhame, W. A... . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . " 
Stone, James W ..................... Perche ..............• Perche. 
Wiley, Frank ....•.................. Centralia ............. Centralia. 
Winterholter •....................... Brown's Station ...... Brown's Station. 

CALDWELL COUNTY. 

Caldwell Coal Co .....•.....•........ Hamilton ..•..••...... *Hamilton. 
Hamilton Coal Co .................. . " .................. * " 

CALLAWAY COUNTY. 

Bi:: hop, R. L. & Co ..•............... Fulton •...••....•.... :Fulton. 
Ca-tie, Wm.... . . . . . . . . . . . . . . . . . . . . . . " . . . . . . • • • .. . . . • " 
Harris, A. & Bros.. . . . . . . . . . . . . . . . . • " ..•............. * " 
Harris, John.... . . . . . . . . . . . . . . . . . . . . " . . . . . . .. . . . . . . . . " 
Henderson, J. S . ..................... Mccredie. . . . . . . . . . . . . " 
HQlme.:, Adolphus ...... ................. Fulton. . . . . . . . . . . . . . . ,. 
Grey, Wm ...•....................... Stephen's Store ....... Stephen's Store. 
Griswold, Warner ...........•....... Guthrie .............. Guthrie. 
Lemers, R .....•....•..........•.•.•• Fulton ............... Fulton. 
1\Iaycock, Sam 'l . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . " 
Oldham, Wm .......................• Stephen's Store ...... Stephen's Store. 
Smith, James ...•.................... Fulton .....•......... Fnlton. 

CEDAR COUNTY. 

Anderson, W. o ...................... Jerico ............... Jerico. 
Cole, M. l\:I...... . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . . " 
Daniels, Lee................................. '' " 
Davi:::::, A. B........ .... . . ... . .. .. .. ... . . . • . • . . • .. '" " 

CHARITON COUNTY. 

Clark, Mathew.... . ................ Marceline, Linn Co ... *:VIarceline. 
Price, E. W .•.•.•......... , ...•••..• Keytesville ...•... , ... Keytesville. 
Stanton Bros ..•.................•..• Marceline. 

*Employing ten or 1110:-:- men. 
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CLAY COUNTY. 

Name of Mine Ope1•ator Post Office Min-e Located 
or Company. Address. Neai·. 

Randolph Coal & Gas Co, ...........• Kansas City .......... *Randolph. 

COLE COUNTY. 

Elston, F. & M. & Co ................. Elston ............... *Elston. 

COOPER COUNTY. 

Missouri ValLiy Coal & Mining Co .... Boonville ............ "Boonville. 
Fork, Eli ............................ Sylvania ............. Sylvania. 
Palm bury, A. . • . • . . . • . • • . . . . • . . .. . .. Bunceton ............ Bunceton. 

DADE COUNTY. 

Leonard, A ........................ Sylvania .............. Sylvtlllia. 
McCiuey, Robt...................... " .. .. .. .. .. .. . " 
Riley, Jack....... ............. ..... " .. .. ...... ... " 
Sharp, H. M.... .. .. .. .. .. . . . ..... ... " .. ...... ..... " 
Shoemaker, J. IC .................... Cedarville ............ Cedan·ille. 

Gll.UNDY COUNTY. 

Grundy County Coal Co ........... Trenton .............. *Trenton. 

HENRY COUNTY. 

Baldwin & Fonda .................... Calhoun .............. *Calhoun. 
Bodu, H. H ......................... Clinton .............. *Clinton. 
COI1en, S. B.· .... ................... ... Sec1alia ..... .......... * '' 
Co-operative Coal Co ................ Lewis Station ......... *Lewis Station. 
Duuhtp Coal Co .........•.•.........• Brownington .......•. Bl'ownington. 
Hobbs, H. B ........................ Deep Water .......... *Deep Water. 
Hurst, John......................... " ......... * " 
Hurt, J. W.......................... " .... · .... ·" " 
Kay Cod co......................... " .......... * " 
Keith & Perry ........................ u::ansas City ........... * '' 
Mc Faclden & Evans: ................. neep Watt:r . .......... * 1 ' 

Nuble, H. T ......................... North ................ North. 
Owens, B. L .......................... Clinton .............. *Clinton. 
Pigg, D. B. C. & M. Co ............... Lewis Stltion ........ *Lewis Station. 
Tebo Co:tl Co ........................ Lewis Station ........ *Lewis Station. 
Thompson, John & Co ..••.•......... Brownington ......... *Brownington. 
Woods & North .................. · ... North ................ *North . 

• 
*Employing ten or more men. 
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JASPER COUNTY. 

Post Office 
Address. 

Williams, A. W ..................... Joplin. 

JOHNSON COUNTY. 

J!iue Located 
.1..Vear. 

Boycl, Thos. H. &Co ................• Knobnoster .......... *Knobhoster. 
Bullock, D. A. ••••••••••••••••.••.•••• Warrensburg ........ Warrensburg. 
Doffelmeyer, T. T.. .. .. .. .. .. .. .. . . . " · · .. · .. · · " 
Evaus, Jno. B.............. . . . . . . . . . . " · · · · · · · · · " 
House, John ......................... Kuobnoster .......... Montserrat. 
::lfacme, A. W ........................ Warrensburg .... , .... \Varrensburg. 
:.\feiley, M. B............. . .. . . . " · · ... · .. · " 
l\Iarley Fitch & Harden ....•.•.......• Montsermt ..........• Montserrat. 
l\Iurley, Joseph...................... " 
Park, John ........................... Dunks burg ........ , .. Dunks burg. 
Phillips, Wm .....•..................• Warrensburg ......... Warrensburg. 
Serang, J. S ......................... Dunks burg ........... Dunks burg. 
Strickland, G. vV...... .. .. .. . .. . . . . . " .. . . .. .. .. . . " 
Warrensburg Electric L. Co .......... Warrensburg ........ Warren~burg. 
\Vool1, B. F ..•••...•.•.•............ Warrenburg, ........ Warrenbnrg, 

LAI<~A YETTE COUNTY. 

Bell & Greer .....•.................. Lexington ............ *Lexington. 
Bolen Coal Co. . .................... Kansas City., ....... *Higginsville, 
Bonanza Coal Co .................... Higginsville .......... *HigginsYille. 
Bruce, J. D ......................... Kansas City .......... * " 
Carter, Andrew ..................... , Wellington ............ \Vellington. 
Clark, Thomas ...................... Lexington ............. Lexington. 
Corder Coal & Coke Co ............... Corder .............. *Conler. 
Dover Coal Co... . . . . . . .. . . . . . . . . . . Dover ................ *Lexington. 
Elling's Mine....... . . . . . . . . . . . . . ... Concordia ............. Conconlia. 
Excelsior Coal & Coke Co ............ Higginsville .......... *Higginsville. 
Fitzgerald, S. J ...................... Aullville .............. Aullville. 
Gas:nmy, L.A ....................... Mayview ............ *Mayview. 
Gunn & Co .......................... Higginsville .......... *Higginsville. 
Gmham, R .......................... Aullville ............. *Aullville. 
Haygood Coal Co ............ · ..•..... Higginsville .......•.. *Higginsville. 
Harlman, C. H ...................... Kansas City .......... *Waterloo. 
Hoffman, Emil ....................... Hil!ginsville.. . ...... Higginsville. 
Kelley Coal Co ....................... Lexington.: .......... Lexington. 
Kist, Joseph......................... " . . . . . . . . . . • " 
Krampt, Robt ....................... Concordia ............ Co11c0rdia. 
Kresse, A . .I:!'.... . • .. . . . . . . .. . . . . .. • " . .. . • .. .. . . " 

* Employing ten o'r more men. 
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LAFAYETTE COUNTY-Continued . 
• 

.Name of Mine Operator Post Ojjice Mine Located 
or Company. .Add1·ess. Near. 

Lafayette Coal Co ..••.••.••• ; ••.•••• Lexington .••.•••..•• *Lexington . 
. Lexington Coal & Min. Co............ " ........... * " 
McCarty, C. ·F ........................ Corder ................ Corder . 
. McGrew, J. c ........................ Lexington ........... *Lexington. 
Macey, Henry ....................... Kansas City .......... *Lexington. 
Missouri River Coal Co .•••...•••..•• Lexington •.••....••.. *Napoleon. 
Morrison Bros.... • • .. .. . • .. . • .. . .. • " ............ Lexington. 
Napoleon Coal & Min. Co ............ Napoleon ............. *Napoleon. 
·O'Malley, Andrew ................... Lexington ............ Lexington. 
Powell, E. B ......................... Higginsville ••••..•. ·"' Higginsville. 
Republican Mine...... .. . . .. . • • . . . • . . " ......... ,>to " 

:Rocky Branch Coal Co.. . . . .. • .. . .. .. " .......... * " 
Seawell, J.M. & Co., ................ Kansas City .......... *Wellington. 
·Stealy & Fowler Coal Co .•...•..•... Higginsville.... . . . . • • Higginsville. 
'Tate, "Jno. W........ .. .. .. .. .. .• .. • • " .......... * " 
Walton, Thos ........................ Lexington...... .. .•. *Lexington. 
Wellington Coal Co .....•..•.••••.... Wellington •••..••... *Wellington. 
Wilkes, S. E ...................... ' .. Higginsville .......... * " 
Winson Co:1l Co ..................... Lexington ........... *Higginsville. 

LINN COUNTY. 

'Clark Coal Co ....................... Brookfield ............ *Brookfield. 
House, Peabody & Co .. . . . . .. . • . .. . . . " ............ * " 
Kausns & Texas Coal Co ............. 8t. Louis ............ *Marceline . 
. Schaeffer, Bernard .................. Brookfield ............ Brookfield. 

LIVINGSTON COUNTY. 

-Cox, w .. A ••••••.••........••••..... Chillicothe ••••..•.•.. Chillicothe. 

MACON COUNTY. 

"Bacheldor, George ................... Macon .... '. ........... Macon City. 
Bevier Black Diamond Co ..•..••.... Bevier. 
Kansas & Texas Coal Co., No. 26 ...... St. Louis .. ". .......•. Ardmore & Bevier. 
Little Pittsburg ....................... Lingo ............... *Lin11:0. 
Loomis & Snively .................... Bevier ............... *Bevier. 
·Oakdale Coal Co .................... st. Joseph ........... *Be>ier. 
The Macon Coal Co .................. Macon .. . .. • . .. ..... *:Macon. 
Watson Coal & Min. Co .............. Bevier ................ •Be¥ier. 

* Employing ten or more men. 

13 
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MILLER COUNTY. 

Name of J.fine Ope·rator Post Office -~fine Located 
or Company. Address. Near. 

Husk, Louis ......................... Eldon ...•....•.•..... Eldon. 

MONITEAU COUNTY. 

Kansas & Mo. Improvement Co .•....• Topeka, Kas. 

MONROE COUNTY. 

Hughes, Lad ........................ Victor ............... Victor. 

MONTGOME.RY COUNTY. 

Vandalia Coal Co .................... Wellsville ............ *Wellsville. 
Whitehead, Henry .................. . " ............ ··* " 

MORGAN COUNTY. 

Stover Coal Mines ....•.............. Versailles ............ Versailles. 

NODA WAY COUNTY. 

Carlew & Co ......•................. Quitman ............. Quitman. 
Dixon............................... '' ..... ....... '' 
Harris, Reuben ..................... . " " 
Holt, Wm .......................... . " " 
Nelson, G. W ............ • ......... . " 
Nichols, Joseph .................... . " 
Pearson, Sam'! ...................... . " " 
Pierson & Co ....•................... " " 
Resenger, Wm ..................... . " " 
Roberts, N ... ...........•.......... " " 
Tarpley, Benjamin .................. . " " 

PUTNAM COUNTY. 

Blackbird Coal Co........... . ...... Unionville ............ *Unionville. 
DeGarmo, G. E..................... " ... . . . . .. . . . " 
Gorman, Pat ......................•. Dean, Iowa .. , ........ Dean. 
·Lane & Love ....................... Unionville ........... *Unionville. 
Mendota Coal & Min. Co ............... Mendota ............ *Mendota. 

·Pherigo, Martin...... .. . . . . . . .. . ... Unionville ........... Unionville. 

* E1nploying ten or more men~ 
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RALLS COUNTY. 

Nam· of J!ine Opemtor Post Office Mine Located 
or Company. Address. Near. 

Boulware, E. L ..................•... Perry ................ Perry. 
Evans, J. ~-................ . . . . . . . . ,, . . . . . . . . . . . . . .. . . ,, 

Rn~sell, John........................ . .. . . .. . . .. . . . •. " 

RANDOLPH COUNTY. - ......... .. 
"'"' .. - ",.<!!' ... "' ~-"' "''"' : 

Burk, J. S. · .. · ..... ~ ............... Huutsville ............. Huntsville: *,...,~ ;,..,, .... 
Cooley, J. :\I. ........................ Cairo .•............. Cairo. 

Edwards, S. E1rninuel ...............• Huntsville ........... Huntsville. 
Elmore, T. i\f............. . . . . . . . . . . . " . . . . . . . . . . " 
Enterpr:se Coal Co .................. Renick; .............. *Renick. 
Fergerson, Allen ................... Huntsvil'e ..........•. Huntsville. 
Higbee Coal & Mining Co ........••.. Higbee .............•. *Higbee. 

Interstttte Mining Co................ '' .. ... . .. . . .... " 
.Tones, Geo. W ....................... Huntsville ............ Huntsville. 
Lowt•s, John........................ " . . . • • . .. .. . . " 
Milburn, Joseph & Sons .............. Thomnshill ........... Thomashill. 
Mitchell, W. E. & Co ............. Huntsvi!le ........... Hunts>ille. 

Osage C(rnl & :\fining Co ...........•.. St. Louis ••..•...... Elliott. 
Palson, John F .....•..............•. Cairo ................. Cairo. 

Ranclolph Co. Coal Co ............... Hunts>ille ............ *Huntsville. 
Rntherfortl, H. L. & Son............. " ........... * 
Willit1rnH, J.B ....................... Moberly .............. Moberly. 

HAY COUNTY. 

Black Diamoml ...................... !Uduuond .......... *Richrno:.icl. 
Boviml, Brown Coal l'o .............. Camden .............. *Camden. 
Buchlinger, Freel ..•.••.............. Hardin ..•. , .......... Harrlin. 
Craven ('oal Co ....................•. Camden .............. *Camden. 

Darneal Coal Cu ................•... Richmond ............ *Richrnoncl. 
Dickson, II. A.... . . . . ..........•... Hardin . . ... . . . . . . . .. Hardin. 
Dougllt.; & Moore .................... Richmond ........... *Richmond. 

Hartwell, Arnold & Co .........•..... .:sroi·borne, Can·»ll Co.*Harcliu. 
Hubbell Mining Co ................... Richmond ............ *Richmond. 

Hubbell, Hyatt & Hubbell........... " ............ * " 
Hu:;ton, Joseph ..................... Hnrdin ............... *H:trdin. 
Kansas & Texits Coal Co ............. St. Loui.; ..........••. Fleming. 
Kellenberger'~ Mine ...........•...... Hardin ..• ; .......... Hardin. 
McCorke"ndale, John ................. Norborne, Carroll Co. H:irdin. 
Osborn, Robert. ......•............. Hardin.... . ......... Hardin. 

*Employing ten or more meiL 
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RAY COUN'l'Y-Continued. 

Name of M'ine Ope1'ator Post Office ,lfine Located 
• .•, , • , 01· Company. Add,.ess. Nea,.. 

~-. °.'; :--; §hilii).?S, Wm .••.•................... Norborne, Carroll Co.Hardin. 
"' ' •• • '.Picl,eri:Gg, Joseph, Coal Co .......... Richmond ............ *Richmond. 

Rankin, W. 0. & Co .....•............ Lexington ........... *Richmond. 
:··. ·:: ·:: :i:B:cfuond Coal Co ................... Richmond ........... Camden. 
~.: ;_.; ·· :&:ri~ens, W.ID· ...................... Norborne, Carroll Co.Hardin. 

Sicke!s;. Wn:t ::_: . . .. . . . • . . .. . . .. . . . . . . " " " 
: :'Zl~:te1:-&·-cv: ......................... Georgevi!le .......... Georgeville . 

• . : ·.Wilita1ns, R. J. Coal Co .............. Swanwick ............ *Swanwick. 

SALINE COUNTY. 

Alexander, Frank ................... Arrow Rock .... ' ..... Arrow Rock. 
Ames, J. F .......................... Slater ............... =::later. 
Beard, W. N..... .. .. .. .. . . .. .. . . .. . " ................ * " 
Briggs, Isaac........................... '' . . . . . ... . . .. . .. . . .. '' 
Hedgers, Wm. T...... . . . . . . . . . . .. . . . " .. .. . .. . . .. .. . . " 
Hodgkiss, Ed .............•.......... Mount Leonard ...... Mount Leonard. 
Hunter, Barney ...................... Slater ............... Slater. 
Marmaduke, H. H ................... Sweet Springs ........ Sweet Springs. 
Pittman, Esther.... . . .. . . . . ........ Cretcher... . ........ Cretcher. 
Tennill, Jno. W ..................... Slater ............... Slater. 
Thompson, R. P.... . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . . " 
Vanbuskirk, A ...................... Cretcher .. ' .......... Cretcher. 
Will burn Coal Co .................... l\farshalJ. ............ Na pt ou. 

SCHUYLER COUNTY. 

James, W. F ....................... Coatsville ........... Coatsville. 
Mock, T. J. & Sons.................. '· ........... . 

SULLIVAN COUNTY. 

Milan Land & Coal & Mining Co ...... Milan ................ Milan. 

ST. CLAIR COUNTY. 

Bidder, F. l\L ........................ O:;ceola .............. O:;ceola. 
Chinn. John ......................... Lowery Ci1y .......... Lowery City. 
Johnson, J.M ....................... Taberville ............ Taberville. 

*Employing ten or more meu. 
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ST. CLAIR COUNTY-Continued. 

Name of llline Op~rator Post Ojflce Mine Located 

or Company. Adcfress.· Near. 

Owen Coal Co. . . . . . . . . . . . . . . . . . . . . .. Vista ................ Vista. ' 

Vannice, GA........................ '' . .•... .. .. . ..... " 

Watkins, Wm ........................ O;;ceola .............. Osceola. 

Wilson, R. B ........................ Tabervi!le ............ Tab,i;,.:Ym.e. 
-_ ~-· .; ? -(I -

SHELBY COUNTY. 

Yost, W. T ..... · .. ··· .............. Pansy ................ Pansy. 

VERNON COUNTY. 

:~ "!, 

- " ~ :: ., 

• Allen, R. E ..... ; .. .. . .. . . . . ........ Rich Hill ...... , ...... Carbon Center. 

Brown, John & Bros ........... ' ..... .Moundville ........... Moundville. 

Burke, C. M ......................... \Valker .............. Walker. 

Burton, W. C.. . . . . .. . .............. Bronaugh ............. Bronaugh. 

Crawford, C. B ...................... Walker ............... Walker. 

Davis, Joseph ....................... " .............. " 

Devere, J. M .. . . ................. Moundville .......... *Moundville. 

Dickson, Mine .... , .................. Nevada ............... Nevada. 

Downing, E. s ...................... Walker ............... Walker. 

Every, Milton................... . .. . " .. . . .. . .. .. .. .. " 

Fir!ley, L ............................ Nevada. 
Franks, A. H ........................ :\found ville ........... Moundville. 

Gill, J. F .. . .. . . .. .. . . . .. .. .. .. .. . . " .. .. . .. .. . " 

Green, Ed ward . . . . . . .. . .. .......... Bellany ............... Bellany. 

Gonterman, W. G ... • . . . .. . . . . . .. .. Sheldon ..• : .......... Sheldon. 

Hightower,J. H .................... Walker ............... Walker. 

Hill, Willis D...... .. . .............. Moundville .......... *Moundville. 

Hoss, G. s .......................... Nevada ............... Carbon Center. 

Hunter, E. N ........................ Walker ......... ·' .... Walker . 

• Tohnsons. . . . . • . . . . . . . • . • . . . . . . . . . . . . " . . . . . • . . . . . . . . . " 

Larkin, W. E ....................... Bronaugh ............ Bronaugh. 

Linn & Co ........................... Nevada. 
Lucas, J. c.......... . . .. .. .. . . . . .. Bronaugh ............ Bronaugh. 

Moore, John ......................... Moundville ......... Moundville. 

O'Bryan, Wm. & Co ........... .' ...... Carbon Center ....... *Carbon Center. 

Pope, S. 0 .............. · · · ·. · · · .. · ·. " 
Potter, Sam'l ...................... Walker .............. Walker. 

Powell, W. S. Coal Co ............... :v.roundville ........... Moundville. 

Prewitt, W. H .••....•............... Walker ............. 'iValker. 

Robinson, w. D ..................... Moundville, .......... Moundville. 

* Employing ten or more men. 
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VERNON COUNTY-Continued • 

" ·'' '·Name of Mine Operator Post Office 
r ...... E ~ .. ~; ." ~· Company. Address. 

f' ~- f" .- - ' If' f' r '" 

'.Sii.rE!!Ilau, -J, B ....................... Carbon Center. . ..... *Carbon Center. 

.Mine Located 
Near. 

Seawell, J. M. & Co ..................... Kansas City ...... ·· .......... * '· 
':"'',C:c ')3~t~lir Peter ......................... Bronaugh ............ Bronaugh. 
~· .. : :,.• :·,Te1'~~,:B. c. &·w. T .................. Milo ................. Milo. 

\Yright. JJ:ii. ~ . ..: .................... Walker .............. 'iValker. 
~1'."aoe'Il':::r-.··K:'... . . . . . . . . . . . . . . . . . . . . . " . . . . . . . . . . . . . " 

... :~ .. ~--·:',.~;··.-Iii·· f 

~ .,• , 

*Employing ten or more meu. 
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