
THE COAL MEASURES OF THE UN 
[PIATES S I and X H ] 

BY PROF. C. H. HITCHCOCK, HANOVER, N. H 
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^ T - ^ H E observations made by American Geologists establish the fact of a fourfold 
division of the Carboniferous series, viz,: i. The lowest, sandstones and conglom-

-^- crates known as the Waverly sandstones of Oliio, Marshall, Napoleon, and 
Michigan groups of Michigan, Catsldil of New York, the Vespertine of Pennsylvania, 
the Knobstonc of Kentucky, etc. 2. Mississippi group, or Carboniferous or Mountain 
limestone. This is supposed to be the equivalent of the Umbral red shales of Pennsylvania 
and Virginia. 3. Millstone grit, or a scries of sandstones and conglomerates, the Scral of 
Pennsylvania and Virginia, the Conglomerate of Ohio, etc, 4. The Coal Measures. Tt 
is from this upper division that the chief supply of our coal is derived. In some regions 
there arc said to be good workable beds below the Millstone grit; and in such cases they 
are included in the lower division upon the map. 

There is considerable diversity of opinion in respect to the minute subdivision of the 
Coal Measures, Hence, the map will show only a division in two parts, the upper and 
lower. The line of demarcation in the Appalachian basin is the Pittsburgh bed or its 
supposed equivalent In the Illinois and Missouri basins the dividing line cannot be 
synchronized with the same horizon, but the division is. a natural one. 

A glance at the map shows the coal to be grouped in the foil fitting natural basins. It 
will be interesting to compare these Coal Measure areas with the limits of the entire 
Carboniferous System as given in the General Geological Map of the United States. 

M$®f England Basin. 
Anthracite Basins of Pennsylvania. 

Appalachian Coal Field. 
JWieklgan Basin. 

Illinois Basin. 
Missouri Basin, 
Texas Coal Field. 

T H E NKW ENGLAND BASIN. 

This lies In Massachusetts and Rhode Island and is estimated to cover 750 sq. m. 
The coal is a plumbaginous anthracite, used to advantage in some smelting furnaces. Per­
haps eleven different beds exist; and as seen at the Aquidneck Mine, 
Portsmouth, % I., their maximum thickness is 23 feet. In a sketch 
of the Rhode Island part of the field, printed in the Proceedings of 
the American Association for the Advancement of Science for r86o, 
I estimated the whole thickness of the Coal Measures at 6,500 feet, 
and the Coal Measures proper at 2,500 feet. According to Les-
quereux the plants from this field correspond with those of the 
Salem and Mammoth Anthracite and the lower Frecport Bituminous 
beds in Pennsylvania. 

T H E A^THFACITE BASINS OF PENNSYLVANIA.. 

The statistics prove these to be the most important in the 
country, yet they occupy a very insignificant space upon the map, 
They are usually divided into three groups, 

Square Milw-

The first, Southern or Schuylkill Basin aod Mine Hill, . 146 
The second, Middle or Shamokin, 50; Mali an oy, 4] ; 

and Lehigh Basins, 37, 
The third, Northern,or Wyoming and Lackawanna Basin, 

128 

472 

The first and second of these basins are shown upon an enlarged 
scale near the bottom of the map. [Plate XIT.] . 

Originally these basins must have formed part of a single coal 
field, which by later elevating forces has been extensively folded, the 
character of the coal changed from bituminous to anthracite, and the 
strata broken into fragments through fractures and erosion. This h 
shown by the similarity in number, succession and thickness of the 
beds of coal in the several parts; also by the constancy of the 
character of the conglomerate forming the floor of the Coal Measures, 

FLff. l i s s section nf rhc ecu] tlr-ata iit Poitsville. Pa„ marie by Daddow an J fiannsp, Wc 
i r e under obligJUinnE !o O. Afpletom nnd Co. nf Mew Yoik, {of 1 lie privilege d copying il from 
their elnctroiypc in Jajjjes Macfiulsne's tTcajtisc -upon TTie Coal Region:; of America. ^ h it™ 
lowest b« l . it HOI wnsJAe<i, ft, or [he Buck Mountain, ia a TPTy ijuuOiCiOl bed, 25 to 30 font 
thick at PlyfliOMlh, a3ld in some of (he Leili^l) basins. The third snam, (;, is nvl usually l i k ­
able. D, (he Slctdraore or Wharton, Is frfim a l o ' i s feet Illicit aiul valuable. E is (lie Mam­
moth, the largest and best of all the ATIthrati!e coal-beds, fram 12 to 70 Ti?ft thick ; but its bust 
size Is about 30 feel, 5ta in the Lehigh WsiriR, producing muie coal than when at it* maiimuLii 
ELSE. Jn pJirls r>1 tlie Mshanoy Laslp it is 70 or 8.0 fr^l [hick. This bcri is bald lit COfres^onrl 
-with the upper bed of (tie I after bituminous cml measure;;. F is Supposed to be ihc equivalent 
Of the Hxall sedans L" (he. barren meaSuf ns, and G,oi the Pflmrcse, may represent [lie J\i UKLIUI JJJL 
and Ciimbe/land beds in [he AplMlaolifan Field. The tipper anthracite heils <ll)Ove H may 
correspond to the Red si one, Rewickly, and Wayne slung beds in other Suctions. 
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The obtaining of exact information respecting the amount of coal in any basin is at 
present impracticable. If we know the area in square miles and the thickness of the beds 
along a given section, the multiplication of the area by the thickness should give the 
precise number of cubic feet in the field; but the bods vary so much thai all such esti­
mates must bo regarded only as approximate. The estimates that follow are those based 
upon the best attainable information. 

Prof H. D. Rogers reports that the first Coal Field contains an average thickness of 
100 feet of coal, and that the second and third carry about 60 feet; the general average of 
all three coming to about 70 fe?t, Daddow and Bannan enumerate 14 beds at Pcittsville, 
having the maximum thickness of 205 and the mini mum of 60 feet; while the accompany­
ing strata vary from 2,175 to 82c feet in thickness. There is no end to the details respecting 
the anthracite basins which are contained in the Geology of Pennsylvania, by 1L D. 
Rogers, 1858; Coal, Wood, and Oil, by S. H, Daddow and lienj. Bannan, 1866 ; and the 
Coal Regions of America, by James Macfarlane, 1873. 

APPALACHIAN COAL FIELD, 

This basin comprises 59,10;; sq. m. and i= situated in the States of Pennsylvania, 
Maryland, Ohio, West Virginia, Virginia, Kentucky, Tennessee, Georgia, and Alabama. 
Reckoning by States, tlie areas are distributed as follows : 

Square Miles. 

Pennsylvania (H. D. Rogers) T 2,302 
Maryland ( P T, Tyson), . . . . . . . 550 
Ohio ( j . S. Newberry) . ro.ooo 
West Virginia and Virginia (W. 15. Rogers), . . T: 6,000 
Kentucky (Joseph Lesley), . 8,983 
Tennessee (James M. Safford), . , - . - . . . , 5 , 1 0 0 
Georgia (H, D, Rogers), , . . . 170 
Alabama, rough estimate from map,. . . . . . , . 6,ooo 

Several peculiarities in (he structure fjf this basin are SNggested by an inspftctior. of the map, i. I t is nv.Kh 
broader over it,4 tiorlhcru are^., contracts through Teuncsatde and Northern AfaJjSms,-bift fcsp&ims considerably at 
its termination in Alabama., though by no trie-Vis co such an extent as in West Virginia and Ohio. 2. ' llie pecu-
I tar bnstti structure is best seen in tbe northern hn]f; wliMt the tipper tne:istircs are v.-holly wauling sovjilt of West 
YirgiLiia, save aminutc portion in Alabama. 3, Considered in cotuieci.onwiih its elevation aboi-e the sea, nearly 
die whole of ihe Appalachian Coal area is an cld-atcd plateau, 2,000 feet above the-sea it) Tennessee, lhs 
principal depression lying atong tbe Ohio Rtvef below Pittsburgh. 4. The northern and western edges ha^-e 
suffeied greatly from denudation. The sm?il[tiCSa of tltC scale prevents (he perfect, renresentatttjin of (h^s outline, 
hcit tlie niimerotjs if-nhited patches in Northern IVnnsylvfinn, whicit ^"crv once connected together, indicate 
forcibly tlie immense amomU of loss (his basin has sustaitied. T;ie absence .of mncEi of this r;tggedness alnng 
tbe eastern border illustrat'ei die fact of the operation of different forces in thai region. There have been 
extensive upthrows stud downthrows along tbe e:tEti:rn border, shown on tin; map in (lie rirtrrov*' b:tnd of older 
rocks in southeastern Ken Hick y. Terhaps on account of these oscillations of level the coal baa disnppeared 
froin immense areas in Virginia, Ton ncsace, Georgia, and Alabs.i«a. Thetiarrov; li:ies of lower Carboniferous 
rOeks in Virginia, on (he General Geological Map [Plate XI ] , raayinrJietite the former cay tern extent of lliouual the re. 
5, The bitidin ia Eubdii'idcd by iriinor undulations which are of the greatest consequence in :bc ioeation cf mines, 
Mncb remains to be done in tracing out tbcse folda ; but T Will mention those that are well known. They :o"C 
the tnos'. marked m Pennsylvania, wberti they arc eight in number. Kirs: is the small l.lroad Top basin, 'I'he 
extent of ihis and the otliec snb-basius can be best comprehended by refeiiing to the Uencral Geological Map, 
where the tower Carboniferous rocks arc not sC|.iaraled from the Cnal Measures. The second is the Cumberland 
basin of Maryland. Though connected direetiy with a projection from tbe great b.̂ -sui to t'ie wesi_, it is not 
quite certain that the contiection is. through the upper division. b!ut there is a distinct iinticlirifll ttxis along 
tbe angle of the bend, separating the second from the third b^sin. The third basin, eornirionlv called the 
"First in Geological treatises, enmrnences with the small area east n\" Wil]iams|iort, known as Maboopeny moun­
tain passes somewhat south of west toward Snowshoc and then southwesterly fntei Maryland, beiii£ ttivided a^airi 
by the ridge lying partly in Pennsylvania. 3:1 d partly in Maryland. Tlie fourth bssin begina wiili tlie JtaruUty and 
Mefntyre regions, parses to the small patches iti the great bend of ibe north branch of the Susquehanna and 
continues ir|i the west branch. This basin may be traced southwesterly to the east of ihe long pink ridge called 
Laurel Hill, and upon it MTC situated the figures ^44 in Pennsylvania, and 50 in West Virgin\?„ The fifth basin 
commences at Blossburgh, may be traced by unciil^lions of the lower strata to connect with a much shorter 
spur from (he mahi hasin and passes down "to the sotitbwcst side of the Taiinel Jlitl Range into West Virginia, 
l l i e sixth basin cannot be traced by names npjn otir map, but it commences on lhc Tioga Ilivfcf in New Vot^, 
crosses- tbe P, and E. R. K, Lhrec railesabv^e binporiiLin, and terminates at Lhe Kiskiminetas River two and one half 
miles from its mouth, Tbe seventh basin commences with the tsincthport outlier, passes lo kidgway atid crosses 
Ihe Alleghany just above the great bend between the large letters L and Jf On the map, pointing towards 
Pittsburgh. The eighth basin is said tu oeeupy the rest of the Coal Measures lying to the west of those 
enumcrated, These u^dulat^us ba\re not yet been Identified in West Virginia und Kentucky, I'ossibly rbe 
anticlinal axis at the Kanawha salines m^y corrcS|.iond with tiie Laurel Hill ndge spoken of above. Their dis­
tinctness in the north may be ex plained by the seemingly greater exposure there to the plicaimg fo:oes. 

The Ohio River runs through the most depressed portion of the whok basin. Tt 
may be reinarked that a very narrow exposure ED!" the lower measures follows the Ohio 
both at the northern and southern limits of the upper group, This is occasioned by rhe 
liver erosion. 

In Tennessee an anticlinal axis divides the area into two basins. Its course is indi­
cated by the extension northeasterly from Alabama of the narrow white strip west of the 
Tennessee River. 

In Alabama there arc four basins. First is the Coosa field, the long narrow strip cross­
ing the Coosa River, with the small area nearly reaching to the Georgia line Second, the 
Caha^iyha, a. narrow club-shaped areaj extending farthest south of any. This is supposed to 
be on the same line with the long trough terminating at Chattanooga. Thirdj is the eastern 
border of the great expanse to the northwest known as the Black Warrior field, and con­
necting with (.he eastern basin in Tennessee. Four Lb, the balance of the coal in Alabama 
may be comprised in one basin. The dips are highly inclined to the east in the first 
basin, but show less evidences of elevation and disturiKince in proceeding northwesterly. 
These facts are compiled from statements furnished by R. P. Rotluvell and j . M. Safford. 



T H E COAL MEASURES OF T H E U N I T E D STATES. H 

A few details concerning the character of the Coal Measures m different parts of the 
Appalachian Field now to be presented, will illustrate their subdivision minutely, as well 
as lhe amount of coal present. 

H. D. ROGERS' SYSTEM or COAL MEASURES OF PENNSYLVANIA FRO^I MERGES TO 

GREENE COUNTIES. 

COMPARISON OF UPPER COALS, BY J. J. STEVENSON. 

A L L E G H A N Y RIVER. 

I .—LOWER COAL MEASURES. 
No. 

[ Conglomerate and TionesUi sauds tuue . , , . 
3 S la t e ftnei sha l e . . , • . 
3 Cetl A, Bntek-Alit . 
4 S la te an d s h a l e . . . • , . • 
j Qvl B, C/an'ex, Biv-u&fitg, efc . 
6 S la te a n d shale 
1 FcTfifcrujS ILniestOne r  

3 Jitikrslitttt and /reverr -
9 SJmls and sandstone 

l o Caul C, Kiftomiijsj*, . - , , . , - . , . •. 
T j 51am a n d shal e , , . 
i j Frerport, DjiiLar or Coo [erfed sandsttmc. 
13 &>ttl 13, /jiwer Frxrpwi . . . , - -
14 Shale a n d sand Eton* . 
r? LimestonE 
16 Fire-clay ond shale , -
17 Cool E, ~?jfi>tr frefport 
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No. 
45 Shale ; , . 
49 Flaggy sandstone . . . 
50 ShaJo 
£r Upper Limcslonc . . . 
52 Sandstone and shale 
53 Soft shale 

Foci 

2 0 

TQ 

S 1 

PITTSBURGH REGION. 

TI.—HAKEEM MEASURES. 

[9 Sha le . . . . . . . » 
Irj Million tag sandstone . . „ . . . , . . . , , 
20 (3& .F, JTiS Ltik . , i 1 
21 Thick sliale 
22 Slaty sandstone . 
a 3 ReJ and rjlue shale, PirlK burgh 
=4 C m i / G , . . . -
25 Time s t o n e . . . . . . . , . 
16 Olive slaV1 and buff shflle.. , * , , * 
tj L'jfonicr .Hand Kf £>i ie 
4g Ucd m a r l y a l i i t le . , 
3 9 Shale a n d slftly sartdStone, 
34 LiinKslone. 
31 Red and blue shales 
32 Buff shales , , . . 
33 Vc l ldhvond p u r p l e s h a l e . 
34 Limestone 
3 ; R E I J and ye l l ow shale . . . , 
36 L i m e s t o n e . . .̂  
37 Sha,ls a n d HandstO:)e , , .-; , 
j 5 Limcstu"nc 
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Total feet, 1,115 242 

WASHINGTON AND GREECE COUNTIES. 

IV.—UPPER BARKM.* GHOUP. 

Tutal feet, 87j 481 

MONQNGAHELA RIVEJi. 

TIL—UPPEK COAL JMEASUEES. 

39 Cett! H, Pittsburgh.. J to 
40 Bi'Orfn shale . . . . . . • . 
41 ffisy slaiy sand* tune . . . . . . 
43 Shales , , . , 
43 I.imcstonc (LLc Lisl) . . 
41 Ulack calcareous shale, sometimes si feet c o a l . . . . 
45 Slaly s^ndsloac 
4(1 b l a c t slalc 
47 Limestone. 
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)£ Vellow ?od bruwri slia's 
5<j Gray an J Ijf Oivit sandstotie. 
57 Blue frialls shale. , 
;6 CsmL 
55 Soft Mue shals 
60 Limestone - -• 
61 Soft T>| ue slwle , . . 
6 ; LJtncstoue, lliree l a y e r s . . , . . . , , 
(J3 H!ue and ye l l ow shale 
04- S a n d s t o n e , in t h r e e Layers . , , 
65 i-!roWD &ttd Wue shale , . . . 
fin t l d . . , , . H  
67 Itrowpand hi no a hal e , . „ , , , , . , . . . . , , , , 
6S Sandstone 
65 Cio^ 
JV Rutf shale. , H . 
JI LimusiDne 
72 Buff shale 
73 Gray micaceous sandstone , 
74 buff slTiilje, 1 
75 Gray rnlctceons sanrifiione , . , 
7C Ye l low m i c a c e o u s sha le . . , H r , H , , . . . . . 
77 Sha les a n d s a n d s t o n e . . . . . . . . . . . . . . . . . 
7S P l a g u y s and stun e s . . . . . 
7fj n i n e srnd bun7 shades, th in . . . . . . . . . . . . 
3o G>a/ f&t itir&ts 
ii Blue shales a n d S a n d s t o n e s . . v > 
%2 LinniiHtDHLe 
33 Thiu bedded sandslone 
£4 i l u l c a])d limestiMifl 
t>5 Civil 
6(j H a r k g r a y shr.lc 
?7 L i m e s l o n c . , , 
6S Slja l.(j a p d 1 ami flitled s a n d s t o n e . . . . . . . . 
89 L i m e s t o n e 
y> (J&il tifH iiitfus , 
o T Lim e s ronc . . , 
qz Gvav s a n d s t o n e and s h a l e . . -. 
g3 Ye l luw, bliuu, a n d brown shale 
94 LimesrDne, thin 
g j G r e e n micaceous suuid s t o n e , , . . . . . . . . 
06 Dark tjriy san dstun E 
97 Blue, uuri, and uKve sliale - . -. 
98 Llmeslone 
99 Dark calcareous slat t 

100 Gray snd buF stndstoue •, 
X6I Bl ink 
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Total feet, 2,1069 9V4 

S^CTIO^7 OF THE COAL MEASTJRFS IN OKTO, UY J, S. NEWBERRY 

I.—LOWEK. COAL MpA^'niia. 
No. 

[ 
3 
3 
4 
5 
ft 

7 

Wnfcily 
Conglomerate. . . 
Shale , 
Fi re -c lay 
foil-! JVa. 1 (A), Briar Hill or Block Coal 
Shale J 
Sandstone .SO 

% Shale , ^ 
9 Chi! A'A E, sen?rally thin 1 

10 Shale and sandstone , 
11 Fire-clay •• n 0 
r s Ceei NIL 3 (\i) ; ^ 2 
13 Blue or Icrri [CTLIU s I i]]iestO]ve , . <., -
14 5h'i!a and sandstone < JO 
I j Fi re.elay '. < i 
rrj Ctw! A'tf. 3d, local 3 
17 Shale a n d s a n d s t o n e -
i j F i re -c lay 
i g Cbsl AV>. 4 (C, K manning;) 
j o G r a y ! i i a e S t M C . , , , 
s i Shaic and s a n d s t o n e 
2a Fire-clay, locally hard cla.7 -
z j Ceni ATp. 5 (D, Lovrer Trccpcrl) 2 
34 Sbale 
2_- Limestone -, 0 
s6 Fire-cLfty.., -
47 f W Nc. -5 (E, Upper Freeuort) 4 
28. Gray Shale 5 
29 Uahonitig sands tone . . , . 30 

Total feet, 085 

B A M E N MtAbt;E7:e, 

100 
3 0 

3 
4 

1 0 4 0 
'' 7 0 

, 3 
• 3 
. 2 0 

1 Limeslonc 
2 Fire.el ay 
3 f W A's. 7 
4 Sandstone and shale 

30 
" 6 

75 
" 12 . 

" 4 
4 

" SO 
3 

" 3 
so 
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•' 6 
" 6 
" 6 0 

4 
" 4 
" S 

i 
" 7 
" 20 
" 3o 

10 
3 
J 

5° 

*t 

N t . 
5 Fire-clay/. 
6 dvil Ne. la (F> 
7 S h a l t 
& Sliale a n d EandslClie 
5 Fire-clay , 

10 Ceai No. th (G). , L . . . \ " 
t l Shi i i 1 " 
12 Crmoidrtl limestone z " 
13 Sliale F, . - . 5 " 
14 Shale and saridslone * 
15 Limestone. »-> 4 " 
iC F i r e - c l a i r , , r , . . , . . . , . 

I to 
3 " 

50 " 

FesL 
I 
6 

1 0 

IfTO 

3 

4 
17 
a 

10 
no 
3 0 

3 

Tolitl feel, î t>4J 359 

Upr ra COAL. MEASURES, 

17 CoalNe. 8 (H, Pittsburgh) 4 
18 Black shale 2 
t<} Lime stone 30 
20 Fire-clay , , 
ST Cvttf Ne. <i , 
22 Sandstone , . . . , . - ,3$ 
23 Flre-cl?y, 
24 Cet'l Ai?, TO * . . , , , . *HH i. 3 
2 i Sandstone - , - ,<• 
36 Limestone -
27 Sandstone aad sbale . , 
23 Fire-clay , ,<• • , . . , , , . 
39 Gw! Nn- 11 i. 
30 Sandstone ^nd shale , , a . 
31 CJXII IV#, 13 1 
32 Sandstone and shale 
33 Caillfv. 13 - I 
3d Sandstone 
35 Limestone 

Total feet, 1,455 
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WEST VIRGIMA SECTION", BY W, B. ROGERS, ABRIDGED. 

Mo. 
I tO 

7 
6 

LG^'EJI COAI. GROUP. 
Fact. 

* Shales and srudstorics, , . , , , , .",*... .46 lo 64 
Ctai A, frinirile. 
Sandstone and shale. 
Cual B. 

^ 

9 10 13 Sandstones , shatc^ l imestone , iron o r e . 

14 
15 
10 

1.7 
15 
19 
zo 

CaeJC. 
Shalt 
G j f f / i ? , fr l i ibic 3}^ 
Shide 30 
Csal Et lllln . , . -
Shale , - 5 
Mahoning sandstone ,60 

Total feet. 

BARKER MEASURES. 

S T to 20 Shale, s a n d s t o n e , 
30 Cdfii Ft p o o r . . . . 

limestone. 

y 
1 

' 3 
12 

' 4 
'40 

1 
11 ft 
" 70 

a99 

1.44 

No. Fec i 
31 to 33 Sliales and sandstone , 53 

34 t W ' f i , Slaty a^ to 3 
3 j to JLS Sha]es,con£lomerates,sands(on.es,lLmcstoncs 201 

jg Gxtig i a 
40, 41 Lirnestoiie Jtiid shales . , . .-H id 

Total feet, 7ig 4*0 

UhPEfl COAJ. GHOCP. 

42 Oiaiff (Pittsljureli), i j l o o j 
43, -f.-i Sbale and limestone 32 

45 Osfcf/, Jt'&JstSiie 3 " 4 
^rj to ^z Shale, limestone, and sandstone 3* 

53* f in/ 7. Scwickly . . . _ . . . j \ 
;4 to 65 Shiilcs, sandstones, nfid I i m e s t o n e s . . . . . . . , a n 

66 LV/^Wavncsburg , and t^vosmallci scams. 7J 
€7 , r5S Sha lc i a n d " s a n d s t o n e * , 20 

Total feet, 1,029 3-IU 

OHIO. PENNSYLVANIA. WEST VIRGINIA. 

Coal XIII. Top at Waynesburg. ? 
Coal XII. Middle at Wayncsburg. ? 
Coal XL Waynesburg. Waynesburg. 
Coal X. Union town. ? Not present 
Coal IX. Not present if (< 

Coal VII Ic. JT. J-L " casl side of basin. 
Coal VI lib. SewicMy, Sewickly. 
Coal Villa. Redstone. Redstone, 
Coal VIII. J Pittsburgh. Pittsburgh. 

TEKNESSEL COALS. 

Through the kindness of Prof J. M. Safibrd we arc enabled to present further details 
of the distribution of the coal-beds in Tennessee in the small map annexed. 
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F t c . 2 , — D I V I S I O N S O F T H E L O W E R COAL M E A S U K F S is ' fzHNtssEE, 

A plain lino 
A doLiHt ILut 

A Linssul Hue 

• iinliuitirt Ihi: Immdiirj of tbi: lowest, uifidba* tirtlis float WVawnw, 
11 " 9i)(<;ropfiL tbs^a,.iiH.o1ffiuic;CoaJ,B.upiw!?*!3b>he-Laalej's 

bed B of Fi;uusT[T*iLni. 
1 - ' Ll npperriart t)L llit Utwtt CaalM-Basnnea, 

The outline of the Coal Measures is indicated by a simple line, and it will be found 
to correspond essentially with the delineation upon our map. Within this is a dotted line 
agreeing with the outcrop of the main Sewanee coal. This is regarded as the equivalent 
of Lesley's bed 11 in Pennsylvania; and the area between the dotted and outer border 
lines is placed under the conglomerate underlying the usual Coal Measures. These lower 
beds arc not developed so extensively in the States farther north. 

T H E MICHIGAN BASIN. 

The Michigan Basin has an area of 6,700 square miles, with 123 feet of measures, and 
eleven feet (maximum) of coal. In the center the coal is thickest, thinning out to nearly 
the thickness of paper around the edges. The facts are derived from the reports of Prof. 
A. Winched, and the map from a geological sketch of Michigan in the recently published 
Topographical Atlas of that State. 

T H E ILLINOIS BASIN. 

The Coal Measures of the Illinois Basin occupy about 47,188 square miles, in the 
States of Illinois, Indiana, and Kentucky. Some authors think the beds of coal in this 
basin arc the equivalents of corresponding ones in the Appalachian field. It Is claimed by 
some that the two fields were connected together at the time of their formation, their sub­
sequent separation being due to erosion. Our small map shows that the lower part of 
the Carboniferous is continuous from one basin into the other, but the delineation of the 
Coal Measures themselves indicates a wide gap between the two areas, even where they 
approach nearest to each other in Kentucky. 

D r . J . S. Newber ry shows conclusively t h a t the Silurian rocks m Sou the rn Ohto Constituted a mounta inous 
rlctge long before t he Carboni ferous era, a n d th inks i t c lear lhat t he coals could never have been uni ted in Ohio. 
M i . LescuiereuK e n d e a v o r s t o s h o w l i y a thorough compar i son of plan 's , tbut several b e d s ean b e identified in 
b o t h har.ms b y their o rganic r emains . O r s . N e w b e r r y a n d Dawson dissent from his conclusion.^ o n p a J c o n l o g ­
ical g r o u n d s . 

Mr . Lcsquere tur m a d e use of t he stratigraphies*! facts col lected by Major S. S, L y o n , ass is tant of Prof D-
D . Owen, S t a t e Geologist of K e n t u c k y , and drew a compara t ive section of t he m e a s u r e s isi Pennsylvania , Ohio , 
K e n t u c k y , e t c , prjfr.ttng out t he b e d s that seemed t o b e cquiva 'unt in bo th fields. T h e r e we re difficulties in the; 
ma tch ing of the palcontological a n d s t ra t igraphica l work which lead t o a new investigation, and 3 fault w a s 
discovered in Major Lyon ' s section. I t is lo the cred i t of Lesquercux ' s theory that ii sugges ted the ex is tence 
of e r rors which htul not heei* suspected b y the field geologis ts , while the first a n a o u n c c m e n t of the equivalency 
was compel led to a s sume the cor rec tness o f ' l b e s t ra t igraphical work. Never the less , t he theory is ra the r unpop­
ular /with Amer ican Geologis ts . 

I n this field t he beds cf coa.1 are no t so thick as in t he Appalach ian , though their n u m b e r is about the same. 
T h e t h i cknes s of the measures is a l so great ly r educed , while the l imestones are more a b u n d a n t , thus giving 
ev idence of different cond i t ions of formation. ThcsM? difference's are intensified in t he Missouri field, s a w that 
t he measu re s are a lmost us th ick as in t he eas t . T h e COEIIS themselves are a lso more tint to b e impure , while 
the re is a n a b u n d a n c e of good workable beds , as shown by the s ta t is t ics of product ion . 

Indiana.—The measures in this State occupy 6.500 square miles, contain twelve beds 
of coal with an aggregate thickness of 40 feet above the millstone grit, according to Prof. 
Cox's Section. The division of lower and upper corresponds to the "eastern and western 
^oncs " of. the reports. The former occupies about 450 square miles. The coals are non~ 
coking or free-burning, and are generally known as the " block coal" because it comes out 
in square pieces, the bed being traversed by a multitude of joints or seams. It is found 
to be very valuable in the smelting of iron, and is largely used for this purpose. 

The western zone is by far the most extensive, and the coals arc of good quality and 
considerable thickness. The irregular outlines of these divisions were specially furnished 
us for our map by Prof. Cox. The following is his Section, taken from the Report for 
iS ;o : 



H T H E COAL M E A S U R E S O F T H E U N I T E D STATES. 

CONNECTED SECTION OF THE COAL MPASUKES IN INDIANA, EY E. T COS, 

LOWER PART. 
a, in. 

Shales and ihin Coal , , T  
Measures , 47 
<A>/*1 A T 3 
Measures , . . , . . , 20 
Cea! H , , . . . . . , , . , , , , . , , 3 
.Mil lstone O r i ! . , , , . . , , . . . . . . . S65 
CaulJ'.rhird b l r j c k , , . 4 
M e a s u r e s . , . 33 
Cat! £7, second b lock 4 
M e a s u r e s . . . . 17 
CM-ll r 
JJeasurcs . . . . , , 13 
Cea! / , main LI tick , , . . - . - . 4 
Measures , ifj 

UFPEE PAHT, 
ft. in . 
2 Ceel % ,. .m 

Measures. . . . 17 
Crel K. 5 
Measures , . . . 40 
tW J : , . A 
Measures . . , 40 
L W I.. 
M e a s u r e s . 
Cast Hi... 
M e a s u r e s , 
Con! _<v\... 

3 
41 

3* 
4 

Measures 45 

Total feet 659 5 

Illinois.—Tbe measures in this State occupy 36,800 square miles, are 600 feet thick, 
and contain ten beds of coal with at) aggregate thickness of 38 feet. The workable coals 
belong to the lower division. In the section the beds are numbered from below upward. 

LOWER SERIES: 

No, r ranges from two lo three feet in thickness. 
!No. 2 ranges from two to five. 
Xo. 3 ranges from three LO four feet, and is tacal in its development 
!N"o. 4 has "been seen only at Cuba, where it is four and one-half feet thick. 
No. 5 is almost universally developed, and is extensively worked. It varies from throe to nine feet in 

thickness. 
No. 6 is much like 5 in its development and valuable qualities, varying from ihree lo seven feet in thickness. 
'.the five seams of the upper series range from a few inchss to two feel in thickness, and are of scarcely any 

practical value. The limits of the. upper part were furnished specially for the map by A. H . Wc-rthcn, State 
Geologist 

Usually a coal basin displays its lowest beds upon all sides, and the lower measures 
extend beneath the upper, with greater thickness in the middle. The Illinois basin shows 
certain peculiarities in its structure varying from the normal type. It nay be seen partly 
by reference to the smaller general map, At the south cud the underlying strata are of 
Carboniferous age, just older than the Coal Measures to the north in Illinois; these are 
outcrops of the Devonian and Silurian, the lower members of the latter system adjoining 
the Carboniferous on the north side of the field. The upper Coal Measures rest upon 
Silurian rocks in Northern Illinois instead of the lower Coal scries. It would appear, 
therefore, that there must have been a gradual sinking of the land to the north during the 
age of the Coal Measures, and the newer beds have been brought successively into direct 
contact with much older formations. Our map exhibits the lowTcr division upon the east 
and west sides of the upper, but not on the north. There is a somewhat similar state of 
things in Western Kentucky. 

Kentucky,—In Western Kentucky this field occupies 3,888 square miles, according to 
Major S, S. Lyon's survey. A revision of the vertical column, by E. T. Cox, makes the 
measures 612 feet thick, including the millstone grit. There seem to be nine beds of coal 
in this area, having the following thicknesses respectively, commencing with the lowest, 
two, four, three, two-and-a-half, five, two-and~a-balf, five, two, and three feci; making 29 
feet in all. The reports of Kentucky need to be studied with great care, since they were 
prepared before the discovery of serious errors in their sections. Several of the beds are 
repeated In consequence of the presence of a fault on the Ohio River near Henderson, 
arid hence the number of beds are given in the reports as twice their proper number. Our 
map shows the boundaries of the lower division, as given by S. S. Lyon cxpresslv for us, 
while the line of the upper measures has been drawn by a comparison of the statements 
in the reports with the facts sent in for Illinois and Indiana, We shall soon have reliable 
maps of this State from the Survey now in progress under the direction of Prof. N. S. 
Shaler. 

T H E MISSOURT BASIN, 

This is the largest of all the Coal Fields of the country in territorial expanse, amount­
ing to #4,343 square miles, thotigh thinner and with fewTcr beds of coal than the Appalachian, 
The lower division occupies all the eastern border, while the higher portions are situated 
upon tbe western side and pass beneath Per mo -Carboniferous, and Cretaceous strata. The 
territory has been very little studied. 

Jowat—The Coal Measures of Iowa are divided by Prof. C. A. White, State Geologist, 
into three parts, each about 200 feet in thickness. The area of the lowest division is 6, TOO 
square miles, of the middle, 3400, and of the upper, 8,500, in all 18,00a The lowest is 
the most important for producing coal, and occupies the eastern border of the tract, as 
shown upon our map, The middle and lower divisions arc grouped together as the lower 
member upon otir map. 

LOWER DIVISION. Thickness 
Nos. ft. in. 

Sandstones and stales, two or ihree- workable 
beds, aboul - , • -*<*} 

Nos, ft. in. 
17-32 Shales , s a n d s t o n e s , l i m e s t o n e s J JS 

33 Csci, M a r s h a l l , . , , . , , , , . , . . , . 20 
34-41 Sha l e s , c lc . . , r 55 

43 Cfla!, L y c n s d a l e , , . . . , . . 3 
4 3 . 4 4 Shales , . . . . 14 

Uj'j 'wt D I V I S I O N , W I N T I R S E T S E C T I O N . 

a - J L i m e s t o n e , e t c , , , , T , . B4 
6 CceiJ iB 

" - l O L i m e s t o n e s , c lays . Carbonaceous sha les , - e tc - . , - 94 

MJJ.DIX DIVISION. 

I—3 Shal Cs, 1 imus tonos , e ie , - . 43 
4. GKSI, Laccna 30 

5-7 San J s t u n t s and sha les , , 40 
S Can!, Pan ora „ I 

9-1% Sha les , etc «. 36. S 
16 Coal, Wheeler . 15 

As the lower di vi si cms extend beneath the higher, it is probable that the whole L 8,000 
square miles arc to be regarded as workable territory. 

Missouri.—According to G. Q B rod he ad, State Geologist, the Coal Measures cover 
an area of about 23,100 square miles in Missouri. He divides the series into three parts, 
as in Iowa—the upper, or barren measures, occupyirig 8,406, the middle 2,000, and the lower 
12420 stjuare miles. Upon our map the middle and lower divisions of Brodhead are 
called the lower member, and upon the map the attempt has been made to make others 
correspond in distribution with the cor responding member.s in Iowa. 

The aggregate thickness of the upper division is 137 feet, including about four feet 
of coal in two seams of one foot each, and a few streaks. Tire middle division is 324 feet 
thick with seven feet of coal, including two workable seams of 21 and 24 inches, a third 
of one foot wTorked under favorable circumstances, besides six scams of extreme thinness. 
The lower division is from 250 to 300 feet thick, embracing five workable beds, varying 
from one-and-one-half to four-and-one-half feet each in thickness, and thin scams between 
six and eleven inches, besides unimportant streaks—in all, 13 ft. 6 in. The total thickness 
is therefore near 1900 feet of Coal Measures and 24 ft 6 in. of coal. 

The following is a condensed vertical section of the Coal Measures, as drawn up by 
the State Geologist, only the numbers of the strata are reversed so as to make this conform 
to the list already given for other States. 

No. 
1 {33) Coal, clay 10 inci tes af base , . 
2 Measures 
3 Oris!. . . 
4 Measures.. 
4 CM! 

6 M e a s u r e s 
1 Cms! , 
A M e a s u r e s . . . , . . . , . . , 
9 Cans . i; 

19 Measures . , . . . , . . . 
I I Coat. 
13 Measures , 
J3 GMI 

r4 Measures-
IS C i u / . . • 

Ifi 

rS 

Measures. 
CMI. 
Measures. 

19 deal , 
20 Mcasu r e s . 
51 Cash, , , . 3 ft. (Lex ing ton . ) 
52 Measures . 70 fE. 
33 Ctnt!. , , L foot. 

L O I V K E D I V I S I O N . 

TUckilcftK, Lisculiii-. 
a ft- Ra l l s , A u d r a i n , St. L o u i s , 5l. Cha r l e s and M o n t g o m e r y , H e n r y 

13 '' and Johnson, 
*T In. Mawn, Henry, and Johnson, 
I I ft. Maeori, 

,•*'-<) ft.5 iii. Randolph, Boone, CalLa-way, Johnson, Henry, Vernon, Biles, 
4<S ft, Ada i r , Sul l ivan , P u t n a m , -A(id[alp, and Macon, 

a " H c n i y . 
4 " 
5 In. Johnson . 

IS ft. J 

I fl. S in. J o h n Sen, 
IS ft. 
7 in- Johnson. 

52 fl. 
. 11 -t. (Wai-rensburgh.) Johnson, Hwrj, Chariton. 

MIDDIX DIVISION 
. 50 to go ft. 

71 [11. •• Lafaycttoi, Johnson, Carroll, and Livingston. 
14 ft. 
7 in- Lafayelle an d Ray. 

3&ft. 

34 Measures. 
?S C W . . . . . . 
76 (7) Measures. 

164 ft. 
3 L". 

370 ft-

Lafayette, Jehnson, a ad Ray, 

Cass , J o h n s o n , Lafayei te , L iv ings ton , O m n d y . 

P l e a s a n t Hi l l , M i s s o u r i City, and Pr ince ton , M e r c e r Coun ty . 

U r r E E D I V I S I O N . 
2? CiW, 10 in . 
S3 M e a s u r e s 2D7 ft. 
£9 C i u : / , . , , . , . . . . , 13 in, 
30 M e a s u r e s 392 ft. 
31 Ctat. 12 in . 
3 3 ( 1 ) M ( H s u r e s , , . - , . , . . . , . . , , , 3 ^ ft-

P l a t t e Coun ty , 

Andrew, Buchanan, DeKalh, Geutiv, Tlatte. 

Holr, W, part of Nodaway and uocthyardly. 

Nebraska-.—The area marked Carboniferous in this State, upon Dr, Hay den's map, 
measures about 3,600 square miles. The outcrops belong entirely to the upper of the 
three divisions of Iowa and Missouri; all geologists agree that it is not likely to afford any 
good workable beds of coal. Beds of the thickness of six, eleven, fifteen, and twenty-two 
inches, arc reported from different counties. The coal is usually inferior, hut may be used 
in the neighborhood to some advantage in the absence of all other fuel, but good workable 
coals are yet to be discovered in Nebraska. They may yet be found at considerable depths. 

Kansas.—Prof Swallow estimates the area occupied by the Coal Measures in Kansas 
at 17,000 square miles. The same three divisions occur here as in Iowa and Missouri, but 
we have not the means of separating them upon the map. The rocks dip slightly to the 
northeast, and consequently the upper unproductive division is the One most largely 
developed. 

The elaborate section of the Coal Measures given by Prof. Swallow shows 22 different 
seams of coal, varying from a few inches to seven feet in thickness. Ten am over a foot 
thick. The measures amount to 2000 feet in thickness, being made up of more than 80 
different scams of limestone. 

St'MMAitv O F S W > I . I I J V / S S U C T I O N INT A S C E N D I N G O E D E H . 
No. ^ TTilcknfag. 

I Linvcr Oirinntf/ivas Formattim . . , , . l a o f e e t . 
3 Lotver Caul serai, con t a in s 2,\ layetSj five beds coal . , , 353 " 

(1) 6 lo 10 inches, (i) 3 Toet. (3! s to + incties. {4} a lo 6 iuches, (5) g to 7 feet. 
3 Fori Scott Mcrib senrr, 7 layers , coal bed 2 f t .o in , -23 '< 
4 F#ft Sietf leriei, IS l aye r s , ! m ) c o a l s c a m s , f i i n . a n f J i 6 L n , , 142 " 
5 Pwuet limttteis rfn'fj, -̂  l a s e r s , 6 inches coal , , . , . . 112 " 
fi Alamit d<! Cfffics ess! serilT, a j layers , 4 scams coat , . 303 " 

{i) 2 to ̂  feet- (2) I foot to 2 U. 6 in . (3} I it, S in . to 2 fr. n in . (4) 2 inches , 
j WtU rath wits, 11 l aye r s , coal I j o j i nches . . . . . . . , „ , . 23B " 
t, Spring, rvik strits, n layers , tivrj searr.S t o a l . 0 In. 10 I foot, a n d 4 to S i n c h e s . 63 " 
() Cave rock stries . . , , . . . , . ; 75 " 

10 Sfantci: Umtitck? scries, 5 layers , coal 12 to 30 Ind i e s 74 " 
11 Cheteitsft iiswstcsc series, l o layers , , , , 7cj ™ 
IS Uj>p£r Ceo! Mecsitrer, efj layers . 3 s c a m s coal, I lo 3. a n d 4 to 10 inches 39I " 

Indian Territory.—The Coal Measures arc made to cover as much as 13,600 square 
miles upon the map. Little is known of the coal outcrops. The officers of the Missouri, 
Kansas! and Texas R. R. Company find good banks of coal at several places along their 
line several feet thick. 

Arkansas.—There are two beds of coal in Arkansas beneath the millstone grit, 
according to D, D, Owen and Lcsquereux, They are each four or five feet in thickness. 
Owen estimates the area occupied by the coal-bearing rocks in this State at 12,000 square 
miles. Macfarlane states it to he 9,043 square miles. 

TEXAS BASIN. 

According to A. R. Rocsslcr in the:. " Almanac," the measures occupy 6,ooo square 
miles in this State Our map is copied from one furnished by him. B. if, Shumard esti­
mates the thickness of the measures at 300 feet. S. B. Buckley says there are from two to 
four seams of coal at Fort Belknap, and six miles further north another five feet thick. 
This field may be the continuation of the Missouri, as the space between them, along the 
valley of Red River, is occupied by newer and overlying formations. 

At'isi?na.—Near Camp Apache, Mr. G. K, Gilbert of the expedition under the direc­
tion of Lieut. G. M. Wheeler, reports a bed of coal belonging to the true Carboniferous 
series. Two other examples are mentioned by Prof. Blake. 

TRIASSIC COIL. 

The map does not extend far enough west to allow of the delineation of Rocky 
Mountain areas underlaid by beds of lignite. The outcrops of a later coal are shown in 
Virginia and North Carolina. The best known is the Chestcrlicld County field near Rich­
mond, Va,, estimated at ISJJ square miles. Coal was mined here before the opening of 
collieries in any other part "of the countiy. The thickness of Lhe beds vary, the largest 
being at the Creek Pit, where ^2 feet of clear coal arc contained in a thickness of 58 feet. 
The two other Tr iage areas in Virginia arc not known to contain beds of coal. The most 
southern one in North Carolina is known as the. Deep River Basin, containing 5 beds, 
having a thickness of three, one, three, two, and four feet respectively. It is known to be 
30 miles in length with a width of 12 to 14 miles. The other is the Dan River field, 
about 40 miles in length and from four to seven miles wide. The coals arc less promising 
than in the other held. 

There are other Triassic areas in the field of the map, but they arc not represented, as 
no coal of any consequence is known to occur in them. 




