THE CO&l. MEASURES OF THE URKITER-SFATES.

[PLATES XI and XIL]

BY PROF. C. H. HITCHCOCK, HANOVER, N. H.

£ IIE obscrvations made by Amenican Geologiste cstablish the fact of a fourfold

division of the Carboniferous series, vie: 1, The lowest, sandstones and eonglom-

crates known as the Waverly sandstones of Ohic, Marshall, Napcleon, and
Michigan groups of Michigan, Catskill of New York, the Vespestine of Pennsylvania,
the Knobstone of Kentucky, ete. 2. Mississippl eroup, or Carboniferous or Mountain
limestone, This is supposed to be the equivalent of the Ulmbral red shales of Pennsylvania
and Virginia. 3. Millstone grit, or a scties of sandstones and conglomerates, the Scral of
Penmsylvania and Virginia, the Conglomerate of Ohio, ete. 4. The Coal Measures. Tt
is from this upper division that the chief supply of our coal is derived. In some regions
there are 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 1n respeet to the minute subdivision of the
Coal Measures. Hence, the map will show only a division m two parts, the upper and
lower. The line of demarcation in the Appalachian basin is the Pitcshurgh bed or its
supposed equivalent. In the Ilfinois and Missauri basins the dividing linc 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 following natural basins, Tt
will be interesting to compare these Coal Measure areas with the lmits of the entire
Carboniferous System as given in the General Geological Map of the United States.

New Fnpgland Basen.
Anthracite Basins of Pennsylvani.
» Appatachion Coal Field,
Mickigan Basin.
FHifinots Deasin.
Mrssourt Bests,
Texas Coal Iecld.

Tar New HExgranp Basiy.

This Hes in Massachusetts and Rhode Island and 15 estimated to eover 750 5q. m.
The coal is @ plumbaginous anthracite, used to advantage in some smelting furnaces,  Per-
haps cleven different beds exist; and as seen at the Aquidneck Mine,
Portsmouth, R L, their maximum thickness 1s 23 feet.  In a sketeh
of the Rhode Tsland part of the field, prinied in the Proceedings of
the American Association for the Advancemcent of Science for 1860,
I estimated the whole thickness of the Ceoal bMeasures at 6,500 fect,
and the Coal Measnres proper at 2,500 feet.  According to Les
querenx the plants from this field comespond with those of the
Salem and Mammoth Anthraeite and the lower Frecport Bitaminous
beds in Pennsylvania, -

Mameaceaton

mnd Etse of
Cirdl Therdu
Cuad Mumprrees,

TIiC ANTHRACITE Basing or PENNSYLVANTA.

T'he statistics prove these to be the most important in the
couutry, yet they oceupy a very insigmilicant space upun the map,
They are usually divided into thrce groups,

Square Miles.
The first, Southern or Schuylkill Basin and Mine LI, . 146
The sccond, Middle or Shamokin, 50; Mahaooy, 41;
and Lchigh Basing, 37, . - - 2 5 . 128
The third, Northern,or Wyoming and Lackawanna Basin, 198
472

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

Originally these basins must have formed part of a single coal
field, which by later clevating forces has been extensively folded, the
character of the coal changed from Lituminous {o anthracite, and the
strata broken info fragments throngh fractures and erosion,  This 15
shown by the similadty in number, succession and thickness of the
beds of e¢oal in the several parts; also by the constancy of the
character of the eonglomerate forming the floor of the Coal Measures,

Fig 1 is 2 gection of the coal sirate ut Poutsville, Pa., made by Daddaw and Baanan, We
are under obligations to T Appleton and Ca. of Mew York, for the grivilege of copring it from
their sloctrotppe in Jwnes Machslmne's freatise vpon The Coal Regiond of America- A, the
lowest bod, s not worked, B, or the Duck Mawntain, s & very Loportwnl bed, 25 (o 30 fect
thick at Plymonth, and i sonee of (he Leligh basins,  The third seam, O, is not usually work-
alle. D, she Skidmore or Wharton, 18 fram 4 to’12 feet ihlcls, and waloable, E s the Mam-
modh, the largest wod best of all the anthoacits coal-beds, from I2 Lo Jo fent thick | bot its bust
size 1s about 30 feet, 28 inothe Lohigh basing, preduciog mose <ozl than when at its maxidioo
glzc. T paris of the Mahanoy basln it is yo or 8o for) (hick.,  This bed is caid 1 casfespond
witly the upper bed of the lofeer bituminons coal meusures, F is sulbpossd 1o be the conivalent
of the small seams [n the barren measures, and 5, or the Pifmrese, may represent the Pitsbugh |
and Curberband bede in the Appalachian Ficld, Tlhe wpper acthracite beds above H may
correspond to the Redstone, Sewickly, and Waynesburg beds in other Buctions,

| Figy 1, —Abnmacmsd Syeats

Ty

The obtaining of exact information respecting the amount of coal in any basin is al
present impracticable. I we know the area in square miles and the thickness of the beds
along a given section, the multiphcation of the area by the thickness should give the
precise numher of cubic feet in the field; but the beds vary se much that all such esti-
mates must be regarded anly as approximate, The estimatcs that follow arc those based
upon the best attainahle information.

Prof H. D. Rogors reports that the first Coal Pield contains an average thickness of
100 feet of coal, and that the second and third carry ahout 6o feet; the general average of
all three ¢oming to about 7o fest, Duoddow and Bannan cnumerate 14 beds at Pottsville,
having the maximum thickness of 203 and the mimmurm of 6o fect; while the accompany-
ing strata vary from 2,175 to 20 fect 1o thickness.  There is no and to the details respecting
the anthracite basins which are eontained in the Geology of Pennsylvania, by LI L.
Rogers, 1858 : Coal, Wood, and Oi], by & H, Daddow and 13enj. Bannan, 1866 ; and the
Coal Regions of Amernica, by James Macfarlane, 1873

APraLacHiaxy Cosr FiELn,

This Lasin compriscs 3g.1035 sg. m, and i situated in the States of Penmsylvania,
Marvland, Ohio, West Virginia, Virginia, Kentucky, Tennessee, Georgia, and Alabama,

Reckoning by States, the areas ave distnbuted as follows:
Sguate Miles

Penmsylvamia (H. D. Rogers), . . . . . . . .« . 12302
Maglnd (P YoTwon) ©. 2 « o & =2 v s e s 550
Ol s Newhetied, . o  « 3 = 5 2 & & & 10000
West Virginia and Virpinia (W, B. Rogers), . T I v . TBooo
Eeptuckv {JosephiTgalevw), =0 < < & & & % o a Bofs
Tennessce(James M. Safferdd), . ., - . o . o, o . gm0
GepgindH L et 5 50 & e w om o= % & 4 e
Alabama, rough estimate from map, . A ; . : : 3 . 6000

Several peenliaties in the shueture of this basiv are sngecsted by an inspection of the map. 1. Tt is mmch
broader over its nosthern aren, contracts through Tenncssee and Northern Alabams, It expands considlerably at
its temnination in Alabams, thotgh by wo weans o such an extent as in Wes! ¥irgima and CGhie. 2, The peaci-
lar bosin structure is best sean in the northarn hadf § while the upper meusnres are whally wanting south o West
Virginia, save a minute portion in Alabama. 3. Considered in connection wilh its elevation above the sea, nearly
the whole of the Appalachian Cweal area is an cleévated platean, 2000 foct above the sea in Tennesser. the |
prigeipal depréssion ying along the Chic River below Pittsburgh, 4. The norchern and westarn edges have
suffered preatly from denudation. The smallness of the stale prevents the perfece representation of this culling,
Lt (he mimerous isolated patches in Northern FPenpsylvania, which were once cotivecled together, indicate
forcibly the tmense amount of loss this basin has sustained. Tie absance of much of this raggedness alang
the eastern border lustrates Lhe fact of the operation of dilferent forces in that region, There have heen
cxlensive vpthrows aod downthrows along the eastern border, shown oo the miap in the narrew bund of older
racks fu southeastorn Kentueky, Isthaps on account of these oscillations of [zvel the coal has disappeared
(renn immense areas in Virginia, Tennosser, Guorgia, and Alabama.  The parrow Hues of lower Carhantlerous
racks in Virginia, on the General Genlomioal Map [Plate XT], muy indicate the foreer custern esteat of thegoal thera,
5. Tha busin is subdivided by minor undulations which are of the greatest consuquence in the weation of mines,
Much Temains to be dona jo traciog oot these folds ; bul T will mention those that ave well known,  They ure
the wast marked in Pennsylvania, where they are cight in number.  Firse is the soall Beoad Top bugin,  The
extent of this and the other sub-basing can be best comprehended hy referrdng w the Genoral Genlozical Map,
swhere the lower Carbonifirous racks ar: nol separated from the Coal Measures. The zecond is the Cumberlaml
basin of Marpland. Though counectad dircetly with & prajection from the great basin to the west, it is uot
quite certaln that the convection i through the upper divisiun, But chere s a distinet anticlingl uxis ulong
the angle of the bend, scparaling the second from the ihird hasin, The third bagin, commanly ealled the
Firel in Geological meatises, commeances with the small area cast of Williamsport, known as Malioopeny muoun-
tain passes somewhat south of west toward Snowshac and then southwesterly inbo Marylied, heing divided again
by the Adge Iying partly (n Pennsylvania and partly in Maryland, The fourth basin buging with the Barcluy and
Melutyre repions, passec to the small patches in the great hend of 1he north branch of tha Busqoeharna and
coutinues s the west branch, This hasin may be naced southwestetly to the east of the long pink vidge called
Laurel Hill, and upon (L yre siliaied rhe figases 244 0 Penpeylvania, and go in West Virgioiz. The fifth basin
commences at Blossburgh, may be traced by undulalions of the lower strata 1o counect with a vaoch shorter
spur from the main basin and passes down to the southwoest side of the Lanrel 1L Bange into West Vitzinia
The gixth basio cannol be traced by vames npan eur map, but it commences on the Tioga River in New Yori,
crosses the I and E. R. R, theee miles sbove Ewporium, and terminates at Lthe Kiskiminezas River too and ene balf
miles from its mouth, The seventh basin cemmences with the Smethport outlier, passcs (o Rideway 2ud crosses
the Alleghany just above the great hewd between the large lerters E and N oo the map, peinticg towards
Fittshorgh. The eighth basin i= suid to oceupy (he rest of the Coal Measares lying o the west of those
enumerated,  These sndulations have wet yet been identificd in West Virginia and Kenticky, Possibly the
anticlinal axis at the Kaaawha salines may ¢oreespontd with the Laurel Hill idge spoken of abowe, Ther dis-
lingtaess in the north may be axplained by the seemingly greater exposure there (o the plicaling forees.

The Ohio River runs through the most depressed portion of the whole basin, Tt
may he remarked that a very narrow exposure of the lower measures [ollows the Ghio
both at the novthern and southern limits of the upper group,  This is seeasioned by rhe
TivEr erosion.

In Tennessee an anticlinal axis divides the area into two basms.  Iis course is mdi-
eatcd by the extenston northeuasterly from Alabama of the narrow white strip west of the
Tennessce River.

In Alabama there arc four basins, First is the Cesse ficld, the long narrow strip cross-
ing the Coosa River, with the small arca ncarly reaching to the Geormia line,  Second, the
Cakazebe, 2 narrow club-shaped area, extending farthest south of any. This is supposed to
Le oo the same line with the long irough terminating at Chattancoga. Third, is the eustern
border of the great expanse to the northwest known as the Blacé Harvior field, and con-
necting with the eastern basin in Tenncssee.  Fourlh, the balance of the coal in Alabama
may he comprised in one basin, The dips are highly inclined o the east in the fist
basin, but show less evidenees of elevation and disturbance in proceeding northwesterly,
These facts are compiled from statements furnished by R, P. Rothwell and ], M. Safford.




A few details concerning the character of the Coal Measures in different parts of the
Appalachian Field now to be presented, will illustrate their subdivision minuiely, as well

as the amount of coal present.

. D Rooers SysteM or Coar Mrasures of PennsyLvania rroM MERCER TO

THE COAL MEASURES OF

Greene COUNTIES

ALLEGHANY RIVER,

I—Lower Coar KM EASUEEY.
No. Feel,

t Conglommerate and Tivoesta sandstong., .. (... .50 10 60
2 Blave and shald .. covceenny cnventendpnassinies 5 K5
R SR T NS e e e L
¢ Sla(_eﬁmfs!ulc.....”..u.“..u...... eiacpdean 25
£ Cpal A, Dlarion) Blostliateh %0, 0 vs ivimvsnmaarss 5% 4
G Slatc and shalt. . .oy 0 -iciaaeraraa i r e 50
7 Forriferous Homesiong o vy q-oron voippieciinie 1%
B Hakectone ond frewore. .o Saspvainancsiipeiey g0 B
g Shulz and sabdstone, ...o- oo

TO Coad €, KTHOMBING o vavnre naitn ey vaspns

17 Slats and shale.. ..., ==l 55 K,
g2 Freeport, Dunlar o Contorted sandstone, ... .. -50 " E0
e R T S L e R R S e 3

PR L

i

Shale :md sandstone. . ...
15 LiMEstone (ooeien e

16 Fire-clay and Mt e S A e
17 Coii B, Upper Ereebort. v vuwiosravivnenisriiiin, 3% 6
a2

PITTSBURGH REGION,

TI—DaxerEN 3EA3URES.
tq Shale.. e R W W R A R 2
Ig Ma!-::mngsmdﬁenc,“... ..... s o= A a8
LT e b R e R e e S E P A T Lo b

2f Thick s]tale- -
a2 Sh SARASIONg. (o 30
219 Red and hlne shale, F'ulaburg!t i i e 20
= {!’"f"f;v.hu.t-t.uﬂ‘-a-....r‘”..»q‘;,u..‘...,< T
25 TIMESOND . vilacsniiariasarainsiaeirnremaas=assa 2
26 Olive slato and buff ¢hale. ..o 0 ar-tnirsnnn- e 100
27 Ligonier sandstone. . .. ... ... - B RN 0
25 led raarly shale. oo ccia it e e bied
2g Shale ang shl}rsandsmnc e e 1%
20 LIimestine. .« -ovniotsntrintiaaa i ininasanea 3
AT Red 300 DILE SHATER . -« cevnvsnnsmsmseanaerernin 4
42 Budl shales. e vvuis IE
53 Yollow and purple s.'tule.... R e o AT ne E4}
31 LIrmestone. .. -ivovaora-innas AT e S 2
4% Hed and )‘G“Q\? Bl e F= s - Iz
30 TAMESTONE Ly qisrsinrnaciniamrnr v benaraan s J 5
37 Shalo and SanGEIONE < v eeic iy taarranaiasian a0
i Gl e I RN S R e i 25

Tuta) fert, 873 481

MONONGAHELA RIVER.
TIL—Urrkr Coal DEASURES,

A0 Coutl B, PRrbMpl o civiciie daleenii b iinie Bt 4
A0 Brpie BRRlE, G e ki s e )
41 Gray Q'talvﬁzndﬂmm‘.........ﬁ..h....‘,A..,.. 25
£2 SHhATES .. v 0o cavas i e n s im i raertan i ey 20
43 1 Amestone e BESL)  ue-rnrqrnapa-sasninininan 14
44 Black enlearecus shale, somernmes 2} oot w’{i e B

a8 Slaty saodsione, . o R e
A Black Slate v iaincan e a fpraadasans 5
47 LINestopg. i cie i i esirasnansvansaan

Eiw =t

WASHINGTON AND GREENE COUNTIES.

IV —Urren BaRrxy Groye,

32 Vellow and brown shala, oo ciiannanarnas e
56 Gray and Lzcwn sandstone. . ...-voon. - 95
5g Blue feiablesbmba . . 2 e T e 7
e P (O SO N 2z
59 Sofi Blue shale, coaw--cr coiriiitria it 3
0 LINEStONe sovasrsvntasrtadrrenasmmmavasinaany 4
61 SoftBlue shale..eiecrennn 4
G2 Limestone, thres ]1}cr=‘.....,.‘...........4.... 4
63 Bhie apd yellaw shala. 5, couqpeapaniebeciaais 10
6y Sandstone, in three layers . o ol anniaaanains 29
6 Browpand Bloeshale L o iiiiicininmmanrenn, 14
5% Drown and hlng shaig, cvosrsmienaiarsnisns,ons 4
BN AR S S sl e S Vi a e e e 20
By doal - s b A A R MY 1
VAL T e S R T G T Ea]
S BT T R R A R R S R 3k
22 Bl shall o aviiaiin s ann s u nie s f e s o 0
%3 Gray micigeons SAndstOne. . orruarsnian sanaan XTI fX 14
74 Bufl SUlE. dnennrainrissarnaids-nqaiiyyiaions sk “ 20
7% Gray mlceois SENOSIONE (. vastaqsrsissssnnnss I4
76 Yellow micacenus shale ..o v otansiniienans I3
9 aliales and SAACSTOTE, v q - s p e ko b man biiosons 5z
28 Tla B G L i ek e b b 13
nq Mluc and buff shales, thin cuceemies voiiaes £
e T T T T T S e o) 4
41 Blue shales and andstones. c oo vevssar-ariann + 4%
L E Tl e e P e S R B 3
4 Thio beddeld san0stone. .. oo v airaer —on - vn s 015 10 25
Bg Slinle a0 BIMESIORE: v v n o cava comn sy e ws 13
e T e e R v e R G T 1
BG Dark grap shale ., ... e A3 12
2 LIMESIONE < i iisen san= e i S oy awas z
33 Shalo apd Inminated CARAEIONE. - s e sseiaranes 1=
T B T S MR e R e S S 3
s Lol ton dmeliar. Lo nl iy T
g1 Limestene. ., .00 - ... }
0z Gta; sandstone -md chale.. 32
g3 Yellow, blue, and brown S e b 27
%LJmc%tunt E}Jm,.. N e e et i

45 Groen Micsceons SUTHEIONE 2 veres ~raer s riran

SeoTion oF THE Coal Mzeasures 1N OuIo, v¥ J. S NEwBERRY.

I—Lower CUdan Mpasyrks,

Ma, Fusl
EAVARETIR. ol e s e e e A e A
2 Congloniratie. (. o0 civaesnriasseriqiantianaaa 1ca
it [ S e S e T padEvd e na 20
4 Fire.ciay . e 3
5 Cond A1 [J'lj,Bri?ﬁi BT or Hlock C0al.ee s ... &
Fr SRR e o 5 TR e e 3 et Pzt e e e 5 Al &0

7 Sandstont . eeeeiin- .---uu-.-u-----------da!‘tlI U omg
z!-*?ha!c B TR R I PRSI a0
o Cad Ao, 2, ponerallrthin. oo issi e 0 TR B

10 Shale and sandstonz
18 Firdela¥ ooovsa-

abdaal® mamEsRsw AL gl E Ry

(A 2
SiamsrEaEEE EEETasrEEfiTEaaaw

Y% Cocé i 'wfgfli - e e e o L
14 Blue or ford P [ S 4
T4 Shatg and sandstone, oo e aiysiiaaiiitaans 1o ' i
F5 PIrE-Clay i icueaesnvnisavasacuiinirh-s sxnsriagan 3
i e e L S e e S
17 Shale and sandsione. . - canvaiamms ciianiannn 2a
12 Fimclay.‘... riaaav R aa N el s 5
1g faal Ao 4 (G, hlltaamna'} A SIS L
20 bra'p'hm.c-cm‘tc..u...-.u.-..‘-“---.....,--.. g
2t Shale aned SONdStONG - - iievann i aniinmnaay-s-a20 Y HD
2% Fice-clay, logally hard clay.. ovicciiaiiannaee- El
28 £3a8 No, 5 (D, Lower Freeportls cosvvensrrenanes 3 4 4
S BHalE s e s sl R 5L
LT B Lot a1 1 B R S e e Je e E e =
26 Fire-clep, ., .i-- e o g e 4
27 {oai Ao, 5 (E, Upncr F‘:‘tepart} s e RO, e
28 Gray 3ha1e .......... e e R e S
zg Mahoning eanx:lawae..,.....u-,.u badln b e 0= B
Total fect, 085
BARREN MEALCERE,
T IR b e e R S e A e e ) TR
EI 1y P e e D 3
3{?94,‘-\\‘}7 iy .‘.,....¢,...,.....,.0" $
q *,a.ndswncand f-h:u-.' ANy Eva s caa e nmienre . B0
Wrst Viecixia SECTION, BY
Lowes Codn GRoUR
b [ Foet,
Ite 2 Shales amd sapdstencs, .‘.-.‘..H...;‘-u-:lﬁ Lo G4
SR o T 5 ) RN PSR e § S ’Bi
7 SandStone And ShalG. s« o <esurvsesiepeesin
R R T e Wk e e K
q la 13 Bandstomes, shale, limestone, fon Ate... .. Al {:;r
S e e e S S S S it
: BRATE e s 12
g Logi I3, f!hb]t: ,”.‘.H,............‘...3} "
Bl v e simren B e o Limm s w i e SRS A At
r.é Lot e, o e L I
T e e e e L T e e e LN e
20 Blaloning sandstone <u.-.-csaicianp--anifo ‘jn

Total B2t v ey temapracarsinansis

DARERER MEASURES,

27 1o 20 Shaie, sandetone, LiMostone, -« ...vianis
30 Fme’f" FUGE s e aban b rhdtansatnnnpunaisan 1

K. Fort
0 T e e o R o e R i s A g b 1%,
49 bhgg';ﬁandﬁlone e e (i (R NEse i e z0
BELPEAIE = oy kb oy A Wb e i A e mi A Ta
£y Lipper LIMCAOne . i Ui o b easarm s sirms i in 3
gz Sandstane and shale (.. aaoiaiaai i dicai e KL
R e e S e e e A g
Bq Giaf £, WimpmesBarmgo oo cilociin i daesaion —anan 4
‘ Total feel, L1185 a42

ot Dark gra san&*:tunc“.....,.. S E I e S 1#
oy Blue. buft, snd slive shale, oo quqennicoina -t 13
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Urrer Cosr MEASUERES.
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W, B. Rogers. ABRIDGED.
L, et
31 1ri 33 Shalee sl sandston® .. .ccoeiirivrrioanss 57
CE A B0 e 1 (e L -
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40, 41 Limesione 2ud Shales. . cee s sens casansenns 14
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43, 41 Shale and Hmestone. coviiaviovenancannsns
45 ESEAT R e Lol MU I S R 3 o 4
4610tz Shale llmes(om., and sandEIone. 2 aw e 3!
83 G 5§ Sewicklp.oo.oiaoio P PR 34
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&7, 64 Shaler and SADASIONEE. . vess s sy asiansn 20
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THE UNITED STATES

Coxparison oF Urrer Coals, 8y I. J, STEVENSON.

OHIO, PENNSYLVANIA. WEST VIRGINIA,
Coal X1II. Top at Waynesburg, 7
Coal X11. Middle at Waynesburg. "
Coal X1 Waynesburg, Waynesburg.
Coal X. Uniontown. ? Not present
Coal X, Nof present. ¥ s
Coal VIIIc " " “  *past side of basin,
Coal VIIIh, Sewickly. Sewickly,
Coal V11la Redstone, Redstone,
Coal VIIL Pittsbutgh. Pittsburgh.

Texwessee Coals

Through the kindness of Prof J. M. Safford we arc cnabled to present further details
of the distribution of the coal-beds in Tennessec in the small map annexed,
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Fio. 2 —Divisions oF THE Lower Cosn MEASURFS 18 I'ENNES:EE.
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The outline of the Coal Meazures s indicated by a simple ling, and it will he found
to correspond cssentially with the delineation upon our map. Within this is 2 doited line
agreeing with the outcrop of the main Sewanee coal. This is reparded as the equivalent
of Lesley’s bed B in Pennsylvama; and the area between the dotted and outer border
lines is placed under the conglomerate underlying the usual Coal Measures. These lower
beds are not developed so extensively in the States farther north.

Trae Micuorgax Basin.

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

Tue Irnixor DBaziv

The Coal Measures of the Illinois Basin occupy about 47,188 square miles, in the
States of Ilhnois, Indiana, and Kentucky, BSome authors think the beds of coal in this
basin are the equivalents of corresponding ones in the Appalachian ficld. It is claimed by
sotne 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 1s continuous from one basin inta the other, but the delineation of the
Coal Mcasures themselves indicates a wide gap between the two areas, even where they
approach nearest to cach other in Kentucky.

Dr. J. & Newberny shows conclusively that the Silurian rocks in Southern Obio constituted a mountainous
ridee long before the Carboniferans era, and (hinks it clear that the coals could naver have been united in Ohio.
Mr, Lesquerenx endeavors to show by a rthorough comparison of plants that several beds can be identified in
bath hasins by their organic remains. Dirs, Newherry and Dawson dissent from his conclusions, an paleontolog-
ical grounds.

ng_ Losguerenx made use of the stratigraphical facts collected by Major 8. 5. Lyon, assistant of Prof. Tr.
D. Crwen, State Geologist of Ketucky, and drew a comparative section of the measures in Fennsylvania, Ohm,
Kentucky, €tc., poining out the beds that scemed 1o be equiviient in both fields, There were di culties in the
maiching of th.;g paiconruiagimi and '!trat!g'mphlr:’ﬂ werk which lead to a new mvesngatmn, and a fault was
discovered in Major Lyon’s section. It (s to the credit of Lesquereux’s theory that It suggested the existence
of errors which bad not baen suspected by the ficld geologists, while the first announeement of the equivalincy
wag compelled to assume the correctness of the stratigraphical work.  Nevertheless, the theory is vather unpop-
ular with American Geolopists.

In this ficld the beds of coal are ot so thick as in the Appalachian, though their number Is about the same.
The thickness of the measures is also greatly reduced, while the limesiones are more abundant, thus giving
evidencs of different conditions of formation. These differences are intonsified in the Missouri field, save that
the measures are almost as thick as in the enst.  The coals thamselves are also mors apt to be Impure, whily
there is an abundance of pood workable beds, as shown by the statistics of production.

Jndinna-—The measures in this State occupy 6,500 square miles, contain twelve beds
of coal with an aggregate thickness of 4o feet above the milistone grit, according to Prof.
Cox's Section. The division of lower and upper corresponds to the “eastern and western
zones” of. the reports, The former occupies aboul 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 jron, and is largely usced for this purpose,

The western zone is by far the most cxtensive, and the coals are of good quality and
considerable thickness, The fregular sutlines of these divisions were specially fumished
us for our map by Prof Cox. The following is his Section, taken from the Report for
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B4 THE COAL MEASURES OF THE UNITED STATES.

ConngcTED SECTION 0r tHE Coal Mrasures 18y Inpiana, 5y E T, Cox
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Zlinors—The mcasures n this State occupy 36,800 square miles, are 600 feet thick,
and contain ten beds of coal with an aggregate thickness of 3R fect.  The workable coals
belong to the lower division. In the section the beds are numbered from below upward.

LowER SERIES.

No, 1 ranges from twp Lo three feet in thickness.

No. z vanges from two to five,

No. 3 ranges ftom three o fout feet, and is local in its develapment

No. 4 has been seen only at Cuba, where ic Is four and one-half” feet thick.

No. 5 iz abmost universally developed, and i5 exlensively worked. It varies from three to nine feet in

thickness,
No. b is much like 5 in its development and valuable gualitfes, varping from three (o seven feetin thivkness.

"The five seams of the upper series range from a few inchss to two feel &y thickness, and ave of seavcely any
practical value, The limits of the upper parl were furnished specially for the map by A H. Worthen, State
Gealogist.

Usually a coal basin displays its lowest beds upon all sides, and the lower measures
¢xtend beneath the upper, with greater thickness in the middle, The Illinois basin shows
certain peculiaritics in its structure varying from the normal type, It may be seen partly
by reference to the smaller general map, At the south cnd the underlying strata are of
Carhoniferous age, just older than the Coal Measures to the north in [inois: these are
outcrops of the Devonian and Silurian, the lower members of the latter system adjoiniog
the Carboniferous on the worth side of the field. The upper Coal Mcasures rest upon
Silurian rocks in Northern Illinois instend of the lower Coal serics. [t would appear,
therefore, that there must have been a gradual sinking of the land to the north during the
age of the Coal Measurcs, and the newer beds have been brought successively inio direct
contact with much older formations. Our map exhibits the lower division upon the east
and wesl sides of the upper, but net on the north.  L'here is a somewhat similar state of
things in Western Kentucky.

Kentucky—In Western Kentucky this ficld acoupics 3,888 square miles, according to
Major 8. 8. Lyow's survey., A revision of the vertical column, by E. T. Cox, makes the
meuasures 612 feet thick, including the millstone grit.  There scem to be nine beds of coal
in this area, having the following thicknesses respectively, commencing with the lowcest,
two, four, three, two-and-a-half, five, two-md-a-half, five, two, and three fect making 29
ieet in all. The rcports of Kentucky need to be studied sith great care, since they were
prepared before the discovery of serious crrors in their sections. Several of the beds are
repeated in conseytience of the presence of a {ault on the Ohio River ncar Henderson,
arid hence the number of beds are given in the roports as twice their propernumher.  Our
map shows the boundaries of the lower division, as given by S 8. Lyon expressly for us,
while the Tme of the upper measures has been drawn by a comparison of the statements
in the reports with the facts sent in for Illines and Indiana, We shall soon have reliable
maps of this State from the Survey now in progress under the direction of Prol N. 8,

Shaler.
Tue Mrssourt Basin, 4

This 18 the largest of all the Coal Thelds of the country in territonal expanse, amount-
ing to 84,343 square miles, though thinner and with fewer beds of coal than the Appalachian,
The lower division oceupies all the gastern bordcr, while the higher portions are situatcd
upon the western side and pass beneath Permo-Carboniferous, and Cretaceous strata.  The
territory has been very litile studicd.

Jfowa—The Ceal Measures of Iowa are divided by Prof. C. A, White, State Geologist,
into three parts, each about 200 feet i thickness  The arca of the lowest division is 6,700
syuarc miles, of the middle, 3,400, and of the upper, 8,500, n all 18,000, The lowest is
the most important for producing coal, and occupies the eastern border of the trace, as
shown upen our map, - The middle and lower divisions are grouped together as the lower

member upon our map.
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As the lower divisions extend heneath the higher, it is probable that the whole 18,000
square miles are to be regarded as workable teritory.

Missonri—According to G. C. Brodhead, State Geologist, the Coal Mcasures cover
an area of about 23,700 square miles in Missouri. He divides the series into three parts,
as in Iowa—ihe upper, or barren measures, cccupying 8,406, the middle 2,000, and Lhe lower
12,420 square miles. Upon our map the middle and lower divisious of Brodhead are
called the lower member, and upon the map the attempt has been made to make others
correspond 1n distribution with the corresponding members in Towa.

The apgregate thickness al the upper division is 137 feet, including about four feet
of coal in two seams of one foot each, and a fow streaks  The middle division is 324 feet
thick with seven feet of coal, including two workable seams of 21 and 24 inches, a third
of one feot worked under favorable circumstances, hesides six seams of extreme thinness
The lower division 15 from 250 to 300 feet thick, cmbracing five workable heds, varying
from one-and-one-half to four-and-one-hall feet cach in thickness, and thin scams between
six and eleven inches, besides unimportant streaks—in all, 13 It 6 in.  The total thickness
is thercfore near 1goo feet of Coal Measures and 24 fe 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 yeversed so as to mmake this conform
to the list alrcady given for other States.
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Nebraska~—The aren marked Carboniferous in this State, upon Dr. Hayden'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, cleven, fifteen, and twenty-two
inches, are reported from different counties. The coal is usually inferior, but may be ased
in the neighborhood to seme 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.

Ransas—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 Jowa and Missourd, but
we have not the meauns of scpurating them upon the map.  The rocks dip slightly to the
bortheast, and conseguently the upper unproductive division 15 the ome most ]ar_gely
developed,

The elaborate section of the Coal Measures given by Prof Swallow chows 22 different
seatns of ceal, varying from a few inches to seven feet in thickness. Ten are over g fool
thick. The measurcs amount to 2000 feet in thickness, heing made up of maore than 8o
different scams of limestone,
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Indian Tervitory—The Coal Measures arc roade to cover a8 much as 13,600 squarc
rmles upon the map, Little is known of ehe ¢oal outerops. The officers of the Missour,
Kansas, and Texas R, R. Company find good banks of coal at several places along their
linc several fect thick.

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

Texas Basmv.

According to A. R, Roessler in the * Almanac,” the measures occupy 6,000 square
miles in this State. Our map is copied from oue furnished by him.  B. V', Shumard esti-
matcs the thickness of the measures at 300 feet, S B, Buckley savs 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 Missourl, as the space between them, along the
valley of Red River, is occupied by newer and overlying formations,

Ayizong—~Near Camp Apache, Mr G, K, Gilbert of the expedition under the dircc-
tion of Licut. G. M. Wheeler, reports a bed of coal belonging to the true Carboniferous
series.  Two other examples are mentioned by Prof. Blake.

Triassic Coan

The map does not extend far enough west to allow of the delineation of Roeky
Mountain areas onderlaid by beds of lignite.  The outerops of a later coal are shown in
Virginia and North Carelina.  The best known is the Chesterficld County ficld near Rich-
mond, Va, estimated at 183 sqoarc miles. Coal was mined here before the opening of
collierics in any other part of the countyy, The thickness of the beds vary, the largest
being at the Creck Pit, where 52 feet of -clear coal arc contained in a thickness of 58 fect.
The two other Triassic areas in Virginia are not known to contain beds of coal.  The most
southern one in North Carolina is known as the Teep River Basin, containing 5 beds,
having a thickness of thiee, one, three, two, and four fect respectively. It is known to be
30 miles in length with a width of 12 to 14 miles, The other is the Daan River field,
about 40 miles in length and from four to scven miles wide, The coals are less promising
that in the other field.

There are other Triassic arcas in the ficld of the map, but they arc not represented, as
no coal of any consequence is known to occur n them, ;






