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ART. XVII.-On the COOl Measures of (Apt Breftm, N. B., wiIh a 
&ctwn,' by J. P. LEsLEY.' (CommunICated by the author.) 

THE following section was obtained in August, 1862, from the 
cliff's between Lingan and Great Glace Bays, on the east coast 
of Cape Breton, from sixteen to twenty miles east of Sydney. 
Part of it was made out by means of a rope and ladder let down 
from the up{>er edge of tlie cliff's, where these overhung the sea, 
or occupied lDtervals between the short sand and gravel beaches. 
At the upper limit, which is a]so the northwestern end of the 
section, a square headland projects into the Gulf of St. Law­
rence, along the axis of a £ynclinal basin with sloping sides or 
40 or 50 dip. From this headland southeastward, the section was 
made out by an examination of each layer as it emerged from 
the sea, past the mouth of Little Glace Bay (where the new 
harbor is constructing, under the skillful and energetic direction 
of Captain William P. Parrot, Civil Engineer, of Boston, Mass.) 
and as far as to the mouth of Great Glace Bay. 

• Peet. 
Soft ehales with a hard belt at the bottom, 

Theee rocks cap the square headland 
projecting into the Gulf of St. Law- ~~~==~ 
renee between the Burnt Head and Lit- ' 

20 

tie Glace Bay. They are the highest 
Coal-measure rocke of thie baein, and 
perhaps the highest Coal·meaeures BOUth 
of Sydney Bay. The <'lift's are about 
(orty feet high, and exhibit a remarkable 
contour, caricaturing the human face in 
profile, by meane of the overhanging 
ledge of hard 18ndrock at the bottom 
of the mllllll, aDd about half-way of the height of the cliff. See wood­
cut (II). 
Bed eil$le belt: red and green 10; red 10; green 2; red It; green 

i; red Iti green li,- - - - - ~ - - 2'1 
Fire clay, the upper 6 feet crowded with email nodules of carbonate 

of iron; middle 2 feet eandy; lower 6 pure, - - - -
Bed ehale 2 feet, over 2 feet of fire-clay, under which runs the out­

crop of a plate of carbonate of iron, from 4: to 8 inches thick, 
for hundreds of yards along the face of tbe cli~· ~ -

Shales, with three black streaks, like the outcrops of coal bede, but 
mere diecolorations of the shale : layers of small nodules of iron 
occur in the lower 10 feeti the loweat 2 feet are fire-clay, 

Sandetone clift's 8 feet, over sandy shales 6 feet, - -
Coal; good; on fire-clay paeeing down into, - -
Sandstone 6 feet j genuine black elate 2; fire-clay 8, 

12 
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, Re~nted (with many cbange. and additioDi by the author) from the ~ 
ing. of llu -", .. meCIA PlI"-pllicGl &x:uty. 
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Slate e1ifli; the top rock of the great coal bed; varying iD compact­.)1", but aen&;a1ly a homogeDeous mau of flaeJylevigat.ed aDd 
foliated Mudy mud, - ~ - • - - • - 40 

Coal; the Hub Vein; alate 11-, 10ft. coal 11-, IOlid 4, hard 1, 8 
or thie, only lilt foot i. good workable coal, on the coat; bot it in­

creuea w.tward, and with the ()million oC eighteeD inch. poorer top 
coal, yield. from .ix to leven feet of ~ body coal. It. i. on tbie bed 
that the principAl mines of tbe Glace Bay Company are .iLoated, allip­
mente, until lately, baving beel) madll from a long pier projecting into 
the II8&, or iD an opel) road.Lead by ligbtera. Now, a railroad a mile 
Jong, on a .ixty foot .ummit, laod. the coal upoo a long wbarf occupy­
iog the north lide or an artiBcial barbor, conlltructed out of the BhaUo .. 
Lit.tle Glace Bay, The old dril\-worb into the bed bave been abAodoned 
OD account of the inflowing of the tide, and Dew worb by a Ilope hay. 
beeD commenced a quarter of a mile iDland.-Tbe floor of tbe bed it 
Dot well aeel), being ooyered by the ruinl occasioned by the firiDg of the 
olift' coal, ill the last sentury, by the Freach, after the rail of Louiabu'l, 
and the ceIIioD of Acadia to the UriuM governmeDt. The miDen report 
'he .. J!d.toDe. De,t to be described, .. lying immediately beneath the ao.J. 
Sandrock futt of the JQooldl of planta, Dl06t1y lteme, oDly oeeaaiou-

alit blackened, - - - - - - - • - 20 
Thil mau of building ltooe is a rare exhibition (or these Coal-meaaurea.. 

It forms the long point on which the pier il builL Ita thickneea could 
Dot be exactly determined, becaulle, like all the very landy deroa'tI of Lb. 
section, it ill falae-bedded aDd variable. I~ is as true here .. 10 the great 
Coal-measures of tbe Uoited SLt.tea that thll principal mUleS o( aand­
.tone are reaerved for the lowelt partl of tbe formation. Tb. great aand­
rocks of Oape Bretoo uoderlie all the productive Coal-measorel, ad are 
MeO around Sydoey. 
Canoel coal bed. Thill i. 00 true canoel but. coal abale, compactly 

foliated, bi$'hly bituminoue, burlling w.lI. but with much ..ft, aod 
erG.ded WIth flah-lOAlea and minule sbeill. It varies, aud lOme­
tim. raw thul; cannel, 8 inohea; bilumiDoUl coal, 8 iDchea; 
clay, 1+ iDoh; bitumiDoUl coal, 3 inches, - - - • 1+ 

Fire-clay, ~ • 8 
OaDnel coal, .. above, + 
Fire-clay, • 2+ 
Sandstone clift' rocD 8 feet, over "Ddy .halea 11 feet, - - 26 
Cannel coal. or jet black alate. IOmetim. growing compact Jib 

cannel, but nowhere aeeo u a true coal, but rather a black fire­
clay, one inch thick. witb a fe" iacbea or black .Iate aboye aDd 
below it; plenty of fish acales, but DO feroe, - - - - + 

Fire-clay 8; laudy clay 3, sbaly 8. pure cUly .f, blackish abalea st, 
10ft olay 2,......oray rull of ball. p8A8ing an eigbt. inch plate or imp 
ore,-I8ndy .balea 6, loA 3t. dark 10ft 1';'1O~ gray 8, - - .46 

Sandstone ahaIea 2, gray .hal. 6, blackiab 1. gray B, mRwve w88th- \ 
ering flaky 9, .. udy ftaky 8, "Ddy cliff shales 11, blaokiab 10, 
Nnefy clift' abalea 15, Nudy Ihal. 20, clay descendio, into aand-
.teD .... l. ID thia lut oceun hair aD inch or coal, 82 
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Top alate, 8 
Coal; IOmetimes black slate with two inches of coal, i 
Fire-cJay, - - - - - - - - - - 6 
Shales: blackish lOA " gray 2, with poor IAndy ball ore i, gray', 

aandatone fiinty 1, fire-clay, compact below, 6, IAndy shales 6. yel-
low 6, I'ay 0, 10ft landy gray 12, 10ft shaIN (nipped out) 6, falae­
bedded land,. sbales, bard at top, 101\ at bottom, 17, - - 6Si 
This great. IDMII of undstone, thrown up at a steep angle, not by any 

general structural movement., but by original oblique depoaition. haa here 
reaist.ed the wearing IlCtion of the waves, and left a curious and inst.ruo­
tive promontory. The maaa begins at. the bottom with 3 inches of pure 
clay, under which is an inch of 
Cannel coal which bunis well and is full of ftsh acaIea. 
Shalea, soft yellow, ClOnoretionary, c1ayalatea '1, harder 1, gray 2t, 

with iron nodules along ita baae, gray', 10ft blackish band i, 
aandy foliated 3, top clay I, gray, blackish i foot, - lSi 

Cannel coal, or flaming alate i. - - - - 1 
Bard wle t. coaly matter half an inch, hard landy shales 3, com­

)*l1re-clay8,- - - - - - - - - 11 
Th .. are t.he lowest rocks seen before reachin~ Little Glace Bay en­

trance, in the low banb, which fan off suddenly Jnto the deep channel 0' the bay. A slight. break in the section takes place here; it cannot 
he more t.ban a few feet. The sect.ion commences again at the summit 
of the headland projecting from the south side of the bay, and runa 
thence unintenuptedly to the mouth of Great. Glace Bay. 
Sort measures under the aoil, - 10 
Coaly top slate. inches, bituminous coal • inches, - - - i 
Saadrock variable 1, green ell,y with bones of aand i, flre-clay 2, 

more compAct 2, more landy, becoming landstone, 2, compact. 
laudrock with thin fI~unes '1, - - - - - 1'+ 

Shale fire clAY 3, in pencds " aandy compact Si, in pencils 6, aandy 
Ui, crumbling " 86i 
The profile of thia maaa is ODe of singular architectural beauty. See 

woodcut. (p. 179), (R). 
Sandrock 8, blackish shales and flre-claya " land rock m&88ive 10, 

landy fire-clay 2, sbaly IAndstone with siK iDCh couraes '1f, dark 
ualta '1i, flags 3, gray top shales It, - - - - - '8i 

Bitumino8s slatea with one inch of cannel in the midst, 1 
Shale fire-alay 1, Andy 1, sandstone 2, landy 11, flre-clay 6; the 

wbole forming elifii beetling o,er the breakers (woodcut. 0), - 201-
Coal. Barbor .eiD, - • - - - - - - 6 

Wrought by the inhabitants for manv years in aD entry from the 
beach. A Dew opening haa been made OD tbe outcrop where it. c~ 
to lhe northwest side of the harbor below the Dew bridge. 
Shales foliated. ander wllich lies a plate of carbonate of iron three 

inches thick, sometimes breaking up into balls, - - - at 
Coals, with a centre streak or jet, perhaps Clharacterlstic of the bed, 

for it appears again in it at. the new bridge, - - - - t 
Bhal-. red, green, yellow '1t, hard clay lanilstone i, clay shale 6, 1'+ 
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Coal. Regular bed of bitumiDGUs coal, - - - - - 51 
Sandy thales, foliated j then coaapact j thea in half inch layen 28, 

I&ndatone then undy thales 10. - " 38 
Shales, gray, blackilh outaide, 5, thaly ftre-clay10, - - - IS 
Sandltone, greenilb, 8, contorted 8 j the local fal&&beddiDg h .. 

formed the point, and, like one or two otJter expoaure8 aloo&, this 
C08IIt, would throw a geologiat completely oft' the track, leading 
him to IUPpoae the country infeated with high dipa and fiwltl; 
whereas, cu:eCuI inltrumentation h88 demoDltrated an .tnordi-
narily quiet.lll1d regular condition of thing&, - "- - - a 

Fire-clay 2, lhalea gray, green, harth 4, gray, green 5, aoft gray 20, 31 
Sandrock in thr.ee equal layen, - - - - • - 8 
Sort ftre-clay; top Ilate with .odulea of ore, . 10 
Coal half an inch, black alate lix inche&, - i 
Fire-clay, pRl!Sing furtber on into red, green and yellow Ihll1ea j then 

IAndy 8, falao-bedded thal. 12, ferrupoUl ftre..clay i, hard 
blackilb Ilatea 8, - - - - - -. 518 

Sandltone; green, rough, ahaly, paaing into urk"lhalea 12, beauti­
Cully false-bedded, aca110ped. in all directionl like the bloch and 
Caces of No. X (Upper Deyonian) at the viaduct of the Cone­
maugh, in Cambria County, Pennlylvania i-thin lDMIiye &and-
ltone 8 feet, 18 

Shale&, yeUow undstone at top, becoming yellow thai. 8Dd then at 
bottom black, - - - - - - - - - 20 

Carbonate of lime aad iron, a tight blue bed, - Ii 
Sometimea It feet thick, but will not average more than 10 01' 11 

inche&. It forml a long reef into the 108&, in the exact line of the distant 
headland. AI a BOIitary lpecimen of this kind of rock in thil eection, 
it. il all the more important to have it carefully traced inland. It nata 
on a green fire-clay Cull of nodulea of ore, .. large .. filberts and walnnta, 
oxydiled on the IUrfaoe. 
Blackish top Ilate, under which il a"carbonaceoUlltreak, - - 3 
Shal811 <at the top I&ndltone balll a foot thick), yellow, theD green 

and full of nodulea of ore 11, 80ft ftre-clay I, yellow, then .. ndy, 
then clayey, theD fire-clay 8, blackiah fire-clay, then gray 10, - 30 

Coal, - 1I 
Fire-clay 2. with nodulea of ore 2, blue ahalea 8, fire-clay full of nod­

ulea 88 large .. cbeatnutl; the appearance of theae fire-c1ays, 
crowded with nodulea of iron ore, U very Itriking; their gnarly, 
knobby outcropa form long reaftl vilible by linea of breakerl far 
out to aea.-Clayl of VarioUi thadea 12. blue black t, red, yel-
low and green, - - - - - - - - - lSi 

Sandstone, false-bedded, then in layerl 12, becoming clayey 4, blue 
ftre-clay 5, - - - - - - - - - 21 

These are the taRt rocks seen at the north side of the mouth 
of Great Glace Bay. The whole thickness of rocks measured 
is as ibllows:-

North of Little Glace Bay, 471 feet}. all907 
South " u " "486 IC In • 
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Beneath these rocks lie formations of cla,. (including coal beds. 
one seven or eight feet in thickness), which form tbe west end 
of the long line of sea cliffs running out eastward from the 
Great Glace Bay bar. A measured section was made of these 
cli1f-rooks also, which I propose to give at another time. It re­
peats a certain portion of the section given above, with inter­
esting variations. 

Our section of 907 feet of rock, commences at the headland in 
the centre of the synclinal and runs along the coast southward. 
Commencing at the same headlana and running along tbe coast 
westward, a similar section may be obtained of tbe same rooks as 
they rise from the synclinal in tbat direction at the same low dip. 
Such a section would be from Cadougan's Creek, which corres­
ponds to Little Glace BaYt to the mouth of Lingan Bay, which 
In like manner correspondS to Great Glace Bay. Many interes­
ting variations in the metals would ap~ from such a compari­
son. While the general regularity and parallelism is remark­
able, there are numerous minor irregularities; some fine instances 
of false bedding and local deposition; lenticular masses of sand 
separating adjacent mud-rocks; passages of shales into sand­
stones, and fJ&Ce verBG; gradual coalescing of scattered nodules 
of clay iron-stone into solid plates, or their gradual pervading 
of a thick bed of fire-clay, hardening it into so refractory a rook, 
that its outcrop forms a reef far out to sea. Instances occur of 
of the splitting of coal-beds. The Lingan bed, for example, has, 
on the sea-shore, a clay parting of half an inch, which in a quar­
ter of a mile inland, thickens to nine inches; and then, in four 
hundred yards of gangway continued inland, thickens to nine 
feet, throwing the upper member of the bed entirely beyond the 
workings. I In this we bave probably the explanation of tbe 
difference between the abandoned Bridgeport Ded, on the south 
shore of Lingan Bay, and the Lingan bed on tbe north sbore, 
separated by a wide and gentle anticlinal j tbe Bridgeport bed 
being but 7 feet thick, while the Lingan bed is 9. 

The described section embodies the productive Coal-measures 
of the east end of CaRe Breton, witb five workable beds of coal, 
one of wbich can hardly be called workable in this area, what­
ever may be its character in others. In Mr. Brown's section of 
the North Sydney Coal-measures, there are enumerated, indeed, 
thirty-tour coal-seams j but only four are said to be of workable 
thickness: Cranberry Head, S'8 feet i interval (measuring down­
wards) 280 feet i Lloyd's Cove, 5-0 j interval 7S0 feet j Main 

• The Oook Vii,., at Broad Top City in P8DIIS)'IYlUlia, haa a uodrock parting two 
reet thick, between two t foot IMide of coaL At the ~t heading of the long 
drift. this rock. after first dluppeuiag. laYing the bed of eoal 8 feet thick. ... m. 

. _d to t8D fee' of tour. rock, betwe8D two 8 iDcb beda of..t. This iaereue 
of teD feet tabe place WIthout crush iD a diataaee of 0Dl1 three or four 1ard& 
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Seam, e'9; interval 400 feet; Indian Cove, '·8. Yr. Brown's 
whole section extends to a depth of 1860 feet, or along 5000 
yards at a dip of 7° to the N. 60° E. 

Mr. Brown "concludes from the best information in his pot­
le88ion that the ~Ul:ti,,'e Coal-measures exceed 10.000 feet," but 
I saw nothing In Cape Breton to justify the sUllposition. He 
grants that, II owing to several extensive dislocations, it is im· 
possible to aacertion their total thickness with any degree of 
accuracy." I can ooly su~gest, with deference to his long ex­
perience and acknowledged skill, that the structure of the east 
coast of Cape Breton has not been regarded from a right point 
of view, inasmuch as the coal· beds bave been represented as 
membe1'8 of one area, dipping broadside into the waters of the 
gulf; whereas, in fact, along that coast, the,y occur with alternate 
northeast and southeast dips, formiog a senes of basin-ends, the 
bodies of which lie aide by side submerged beneath the galf. 
The same four or five workable beds, inclOsed in the same one 
or two thousand feet of productive measures, appear on shore at 
the west end of each of t.hese basins. As the nip is commonly 
gentle, viz: from , 0 to 8°, the basins sometimes coalesce i but in 
one instance at. least, that of Cow Bay, the MJuth dips are ~o, 
and the basin is sharp and narrow. greatly resembling the end 
of one of the anthracite basins of Pennsylvania. As at Sydney. 
and again at Glace Bay, so here at Cow Bay there are but four 
workable coal·beds in about 1500 feet of productive measures, 
and they are, no doubt, the Glace Bay beds.' 

SIr William Logan, Sir Charles L'yell, Prot Dawson, and other 
geologists who have described the Coal-measures of Nova Scotia 
and New Brunswick, agree in assigning to them an almost in· 
credible thickness. "The entire section of the Joggins," writes 
Sir William Logan, II contains 76 beds of coal and 90 distincc 
Stigmaria underclays," with 1124 bituminotlS limestones," in "a 
vertical thickness of 14,570 feet." 

When we anal'yze the ei~ht divisions into which this immeDIMJ 
mass has been distinguished, we find them thus constituted: 

Boa. I, 2. Sandstones and ahalea i driftrtreea aDd erec\ ala-
mites, - 226'1 feeL 

No. 8. Sandstones; ooa) shales; underclafl!i 22 coal-beda, U3 ... 
No ••• Sandstones aDd shales, gray; bituminous limestones; 

45 coal-beds; shells and fiah-acales, - - - 2538 II 

No. 5. Sandstones and shales, red; carbonized plant&, - 1081 .. 

• '!'be combined thiclm_ of ~ Lower. Middle, aad Upper Coal....-. u 
cletermiDeci by IIr. Jukee, ill South S&aft'ordebire, EDl{laad, is 1810 r.e&. The thick­
.. of the productiYe Coal-m_ .... of Leiceatenhare do. DOt eKeed 2100 feet. 
ID IIIOIt ~ of the ~ aathracite buiDa, 2000 feet would be a fair a~_ ... _ ~ 
Weetem Virginia aad P8lllll11YBDia, aad ill. the deel*' paN of dMr ....-ppr 
VaIle, ...... 11100 teet. 
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Ii o. 8. Saudatonee, I; abales; bituminous JimaioDe; 8 coal-
beds; abella and fteb-ecalee, • • 1240 feet. 

Noe. 7, 8. Sandstones, conglomerat., abales, nodular lime-
atoDes, two beds of gypeum; lemaiDS of plaote, - 2308 " 

Inte"al, 300 " 
Maaive limestone with Prod. Ly,lli and other Lower Car­

boniferous fOSlil1. 

It is very evident that the Sydney, Glace Bay, or Cow Bay 
aection of less than 2000 feet of productive Coal·measures, can 
represent but barely one of th~ divisions, and that it. must be 
either No. S, or No.4, or No.6. Sir William Logan adds, in 
his J'e8um~ that" Nos, S, 4,0, and 6,' contain the equivalents of 
'he productive Coal· measures of Pictou and Sydney, and, in part, 
of the sandstones which separate them from the LOwer Carbonif­
erous series." Prot DawsoD describes minutely his own section 
of "2819 feet of the central part of the Cool Format.ion,"· in 
aJ>p!OflChing which, after deacribing the lower parts, I he says: 
U We have now, after paasing over beds amounting altogether to 
'he enormous thickness of 76S6 feet, reached the.commencemen, 
of the true Conl·m .. .asures.'" By the true Cbal-mefUUre8 he means, 
therefore, Division No.4 and tbe lower part of Diyision No.8, 
embracing leas than 8000 feet of measures and containing but 
fOlu coal·beds which can be called workable, tbe rest being from 
one inch to eighteen inches thick. In descending order we have: 

Nine small seams in a tbicko(1118 of measures or - - 838 feet. 
Main coal aeam, 3'6; "p,nting, 1'8; coal, 1'6, a. 

Tbree minute seams in an inte"al or - '15 feet. 
Coal, '3; clay, 'S; Queeo'a vein, 1'9; shale, 4'4; coal, 1'0, 8. 

Teo small .eams (largest 1'2) in an ioteryal or· - '182 feet. 
Coal, wit.h tbree clay partiogw, - - - • 2f. 

Tbree amall seama in an interval of • 108 feet. 
Coal, 6. 

Tbree Iman Mama jn aD iDlerval (If - 17 reet. 
~~ ~. 

Inte"al of 32 reet. 
Coal aDd bituminous sbale, • 6. 

Eleven amall seama in an iote"al of - • 1168 feet. 

The a8pect of tbill section resembles tbose on the east coast of 
Cape Breton, where Modiole and fish.scales are also abundant. 

The Albert or Pictou sec. ... ion is said also to conCllin buL five or 
six seams of coal, two of which are of unusual thickness, as 
follows; From tbe lIurface, down the Success Pit, 78 feet j Main 
Coal, Sl}'U f«3et tbick; Interval, 157 feet j D~ep seam, 24:'9. 
Both these coal·beds, however, are far from presenting solid facea 

• »a_', Acadia, p.17S. • p,l.,.,. 
, Delcribed in Proc. GeoL ~ So 1-42 • 

• p, 12'1. 

.Ax. JOUK. SoL-8I1OOJID 8UD11f VOL XDVI. No. I1P1.-hrr., 11111. 
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of coat On the contTary, they are built up, like the SO snd 80 
foot coal·beds of the Anthracite region of Pennsylvania, or 
many layers separated by underminin~. The peculiarity here 
is that these separations are plates of Ironstone, not more than 
six inches thick, instead of being la,ers of fire-clay, coal·slate, 
or sandstone. The structure is certamly peculiar, and convinces 
us of the quietness of deposit and of the long-continued stability 
of the sea·level. . 

But inasmuch as the 60 foot coal at Mauch Chunk, on the 
Lehigh, is identifiable with the Low Main or Mammoth bed of 
the Pottsville Basin to the west, and of the Beaver Meadow, 

. Hazleton, Buck Mountain, and Wyoming Basins to the north or 
it, and through tbem with still smaller and separated beds fur­
ther off iu the Mahanoy and Shamokin Basins, and even with 
the bituminous basins of the Allt"ghany Mountains,-there can 
not be, (J pritw~ a reasonable grou nd for doubt, tbat the 25 and 
40 foot beds of Pictou are identifiable with 5 and 6 foot beds 
of New Brunswick on the one side, and with the 8 and 9 foot 
beds of Sydney on the other.' 1.'he paleontological nnity of the 
Low Main coal of the Pittsburg region with the Low Main coal 
of Eastern Pennsylvania is no longer a matter of discussion. 
The structnral eviclence also is coincident and precise. Yet, 
wider intervals of Devonian and Silurian denudation are to be 
bridged by the theoretical connection "'tn, than are called for 
between the coal areas of the British Provinces. The general 
bordering of the sea·coast with coal·beds, and the long and par­
allel stretches of Carboniferous rocks through ihe interior, are 
aU cogent arguments for the continuity of the original coal 
areas, and therefore Cor the contemporaneity of the remaining 
portions of the coal·beds. As the same coal·beds which DOW' 

cap the highest mountains of the Alleghanies in Northern Penn­
.ylvania, and have been swept away over wide intervals of 
Devonian valleys between them, descend all!lO into the depths 
beneath the beds of the lowest valleys drained by the Swatara, 
the Schuylkill, the Lehigh, and the Susquehanna North Branch, 
80 I have no dOllbt the coal·beds, whose edges we now see only 

• To ilIastrate in a stin more Itrildng milliner this separation 01 a large bed into 
181'.,.1 .maller on.., one baa Dilly to emmine Mr. Juk .. •• dncriptioa of the 'l'hiek 
_I of Dudley, in Engllllld. "which, formiog at that place _lOUd MaID ten.,.,... 
in tbicknl!lll, becom .. split up into IIiM distinct aeams hl the iutercalation ol 420 
INt of strata OYer tbe northern area of the coal· field. 'nle Main coal of the 
Warwicksbire al'd la IJ!lit lip, _rding to Mr. Howell, into fiN heds by ItO f"t 
of iater'felling .trata. rbe Main _lor Moira is noticed by Mr. Hull .. a third 
inunce. {See Hull'. Paper on tbe CarbonireroUl Strala Dr EuglRnd. voL xTiii. 
No. 76. Quar. Jour. (}eol. 8oc •• p. 189.) Mr. IMqllereux. in iliA Report on the East 
Xentuelry Coal Field. in the fourth yolume of Owen's State Reporltl, p. 880. ~,... 
wbat be conaidera suftlcient eTidenee of a similar breaking up or the Low Main Coal 
of tbe Pittsbnrg a .... into tbree. This is precisely tbe normal numbor 01 large bed. 
into wbicb the great Mauch Chunk Dr Mammoth Bed separat.. throughout the 
Pott ... i11e-'lamaqua Buia. 
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along the sea-shore of Nova Scotia, or on the sides of the inte­
rior low lands, did once ride over the tops of its metamorphio 
Devonian mountains, whose summits, crowned with cli1fs, oppos­
ing anticlinal and synclinal di~ remind the Pennsylvanian 
geologist, at every view be takes of them, of those mountains on 
which the coal still lies in fragmentary patches in his native State. 

Wbat, tben, are the thousands of feet of rocks included in 
Divisions Nos. 6, 6, 7, and 8 of Logan's great section? In 
other words, the 7680 feet over which Dawson climbed to reach 
the bottom of his "true Coal· measures ?" 

What, I ask in reply, are those wide stretches of low, rolling, 
arable country, witli a red shale soil, which the traveller sees 
8preading around all the productive coal areas of Cape Breton 
and Nova Scotia, especiaIly the latter? To the geologist from 
the West they aWord familiar scenery. He can hardJy persuade 
himself, sometimes, that he is not riding through Lykens or Lo. 
enst or Catawissa or Trough Creek Valleys in Pennsylvania, 
over the chocolate· colored soils of No. XI.' Tbis formation, 
5000 feet thick around the southern Anthracite coal· fields, be­
eomes, indeed, thinner and thinner northwestward, until it is but 
600 in t.he Alleghany Mountains, and not more than 60 beneath 
Pittsburg. But alon~ its thickest line it extends from Alabama 
to New Jersey, a ~ thousand miles. It would not be surpris­
ing, then, to see It stretching another thousand miles further in 
the same direction, and spreading undiminished around t.he coal 
arena of Nova Scotia. 

Division No.6 of Logan's section consists of red shales and 
sandstones chieBy, 2012 feet thick. There is no reason why thi. 
should not be the representative of Formation No. XI,. or of its 

UPlfitl: objected that Division No.6 is in fact a coal svstem 
with nine beds of coal and numerous bitumlnous limestones, 
the objection becomes an additional argument for tbe identifica. 
tion. For we see in this No.6 the reproduction, at this immenl8 
distapce, of the Lower or False Coal-measures of Virginia, 
where a productive coal system underlies the chocolate shalea of 
Formation No. XI, and not only reappears, with workable beds, 
in Eastern Kentucky and Middle Ten~ but projects itself, 
jn a recognizable shape, through Western Indiana nearly ~ 
ChiCAgo, and through Middle Pennsylvania nearly to the Dela­
ware River. In fact, Lesquereux pronounce. the whole coal of 
Arkansas to belong to this lower system. It may therefore, very 
well be found in force in Nova Scotia. Tbroughout Divwion No. 
6 no bed of respectable size is mentioned. It is an early and 
imperfect system. 

• The numben or Formation .. UMd in lb ... pages, are lboee origIn.n,. Uted In 
tile Reporta or the Geo)ogicallarveyl 01 PlIIDIYlYallla IIId Virgiaia. Pnif. Bopra 
bu eiDee thea giVID &hem. 
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The chief objections to the hypothesis above lRJ8tained will 
come (1) from t.be absence of any general representative for the 
Millstone grit or Great. Basal conglomerate of t.be True Coal· 
measures; (2) from t.he lub-position of Divisions 7 and 8,2308 
feet of sanda. pebble-rocks, and limestones; and (8) from \be 
presence at a still lower dept.h of what seems to be tbe genuine, 
massive, Sllbcarbonifdrouslimeston8. To break the full force of 
these objections, I can only remark, (1) that the Pictou coal·basin 
1uu a massive conglomerate under its productive Coal-measnres, 
wbile elsewhere no one formation of the whole Paleozoic Sys­
tem is 80 variable and unreliable and unidenti&able as Forma­
tion XII, t.he Great. conglomerate, technically 80 called i (2) tbat. 
Nos. 7 and 8 may be identified with Formation X j and (3) that 
the Subcarboniferous or Arcbimedes limestones of the Western 
United States not. only have been subdivided into five separate 
formations in the Valley of the Mississippi, but wholly thin 
away and disappear before crossing the SChuylkill and .Lebigh 
Rivers on tbeir way to Nova. ScotiA. Therefore, although the 
False or Lower ConI-measures of Virginia and Southwestern 
Pennsylvania are overlaid by limestones with Subcarboniferous 
f088i1S, tbe connection, aa to limestone, is entirely cut away be­
t.ween them and the Nova Scotia deposits, so that tbe massive 
gypseous limt'8tones of Nova Scotia may be at any assignable 
lower level. Tbis argument is rendered all the more forcible 
by tbe fact tbat gypsum is unknown in the United Slates, ex-

, C8pt in one or two anomalous positions, apJ»&rently conDected 
with the Lower Silurian limestones, and in i.he clo8ed basin or 
Michigan. . 

BeDea~h the red abale Formation No. XI, we have, in the 
lOutheastern ranges of the Appalachians, nearly three miles' 
'bicknell of sedimentary de~ts, separable everywhere into 
three great forma.tions: No_.x.. white sandstone, 2000 fee~ No. 
IX. red aandstone, 6000 feet, No. VIII, green and olive sbale, -
8000 feet; the white sandstone including rarely a tbin bed of 
conglomerate bere and there, and traces of coal-plants and "yen 
thin coal-beda; the red sandstone ~ng downwards into red 
shale, and often alternating llinty sandrock with mll.88ive mud­
rocks even in the upper part; and the olive ahale becoming 
near the base of it rocky, aod even mouotainous in the region 
of the J uniatat wbere a system of tbin coal-beds was also devel­
oped in the midst of the sandstone and shale. The white sand­
aLone of No_ X becomes, in the Alleghany Mountain belt, Jess 
than 800 feet thick, and is tbere characterized by thin-bedded 
!lDd "fery irregularly CJ'088-bedded sandstones of a peculiar green­
ub tlDt and harsh" rough fracture, weathering to a surfaoe sprink­
led v.:ith small rea dots of p8roxyd of iron. 

It 18 not too much to say tbat a geologist well accustomed to 
&heae formations, along their great Appalachian belts of DlOUJl-
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tain and vaney, stretching from the Appalachicola and Alabama 
Rivers in the Soutb, to tlie DelawlU'8 and Hudson in the Nortb, 
cannot fail to recognize them and diat.inguish them an1-where. 
The tout en.mble or facia of each is lui genm,. F088lls may 
eame in afterwards as a satisfactory confirmation j but the eye 
has already determined the respective formations. Even in the 
West, where Formation IX has dwindled, like Formation XI, 
to an insignificant one or two hundred feet, and scarcell_ sepa­
ntee tbe green sands of X from the green sholes of VIII, the 
characterist.io features of t.he t.hree formationi, although modified 
and harmonized by tbe preponderance of tbe argillaceous ele­
ment, are still in sufficient contrast to be recognized when fairly 
leen. 

To an eye thus trained amon, the broad outcro{>'J of the 
Lower, Middle, and Upper Devoman of the Appalachians, it is 
evident that the mountains of Cape Breton and the hills of 
Nortbern Nova Scotia, surronnding or intervening beLween the 
already-mentioned red sbale borders of the coal areas, are com­
JJOS8d of these formations. True, the anticipation of finding 
tbese formations has a telldency to warp the JudF,ent and de­
lude tbe eye, especially wben tbat anticipation IS baaed upon 
such a probability as tbis: tbat a mass, three miles thick and 
a thousand miles long, will maintain its tbickness (and of course 
its topographical height and geographical breadth) at least as far 
along the prolongation of its isometric axis (to use Mr. Hull'. 
new and much-needed term), as will such minor formations u 
tbe Coal over it or tbe Upper Silurian limestonps under it. In 
other words, if analogies between the Nova Scotia and tbe 

• United Statee coals compel us to consider them synchronic, it 
not originally conterminous j and if the Clinton f088ils of New 
York, and even the Dyestone" iron ore of Pennsylvania, Ten­
nessee, and Wisconsin, be found at Arisaig, and along a well­
defined outcrop in the direction of 'fruro; surely tbe Second 
Mountain, LitLle Mountain, Orwigsburg Mountain, and Summer 
Bill, upon tbe Schuylkill River, must be represented by the 
Antigonish Mountains of Nova Scotia, and by the Sydney_and 
St. Peter's Bange in Cape Breton: and tbis, wbether the Nova 
Scotia Carboniferous rocks or Subcarboniferouslimestones be de­
posited upon the Devonian conformably or unconformably. The 
Province is in fact a wide belt of mountains partially sub­
merged; and may have been to some extent in the same condi­
tion at the beginning of tbe Coal erL In the Antigonish Hills 
we may have principally Formation VIII, while in the coun~ 
south.or tbe uke Bras d' Or we may have tbe full seriee of V lll, 
IX, and X. The Arisaig formation, witb f088ils once thought by 
lIalland Lyell to be Hamilton and Chemung, and now consid-

.. Deleribed br Da".., P. '1, IIlPplemeDtur _pier to .4 ..... ~. 
AIrpI&, lBIO. . 
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ered by Hall and Dawson to be indisputably Clinton, although 
overlaid and concealed along most of its extent by apparently 
Donconformable Coal measures, gives us a fixed lower limit for 
the so-called metamorphic hill country of the Provinoe, 'W hieh 
makes this hill country necessarily Devonian, or FormatioDS 
VIII, IX, and X. Even if we object to the term Devonian, 
and permit the paleontologists to carry down the tenn Carbon­
iferous, or the term SubcarboniferouR, step by step, so as to in­
chIde first, Format.ion X, perhaps ri~htly, and then the genuine 
Old Red IX, and even, as the effort IS in the Western States, to 
include Formation VIII down to its black shale beds with coal, 
the change of term will not change the lithology,-the moon­
tains of Nova Scotia must still be the representatives of the 
Catskill, Mohantongo, Terrace, and Alleghany Mountains of 
New York and Pennsylvania. 

The eye can hardly be mistaken in the features of the road­
Bide banks between Anti~~ish and Merigonish; tbe road defiles 
through bills of VIII. .~ually certain is it that the outcro~ 
on the road from St. Peter s to Sydney are of the reddish and 
greenish rocks of IX and X. The road for forty miles winds 
along the lake shore, and in and out of ravines descending from 
a group of parallel mountains of tbese formations, made parallel 
by a system of parallel anticlinal and synclinal curves which 
issue from tbe lake and throw the mountain dips to the north 
and to the south alternately, at angles from 6° to 46°. Great 
rib-plates of 6inty sandrock rise to the summit and fonn tablets 
with broken cliftB upon the outcrop side, fine objects seen thus 
against the sky. The monntains at the head of the east arm of 
tlie lake, and tbose on its northern side forming the peninsula, • I 

come down upon the shore in the same style, and belong to the 
same system. On t.he south Bide of Mire Bay, in the ravines 
east of the Gabarus road bridge, there is no mistaking the aspec& 
of masses of slates of No. VIII standing at 46°; nor can one 
be convinced that he is not riding through a forest grown on a 
soil of IX, as he is whirled over the fine old road from Mire 
bridge w Louisburg, although the highest elevation of the pIa-
leau is but 860 feet. 

Whatever impression the Devonian and Subcarboniferous sed­
iments of Nova Scotia and Cape Breton may make upon a geol­
ogist from the Middle States, certainly his wonder wiU be piqlled 
~y striking analogies between the exhibitions of the workable 
Coal-measures at two such distant places as Sydney and Pitts­
burg. The resemblance is more than general; it has special 
points. 

At Pittsburg there are about a thousatM feet of ConI-measures 
(to the top coal), with a great bed 8 or 10 feet thick near the 
top, a 6 foot bed half way dowD, two small workable beds in 
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the lower half of the column, and. a large bed (4 to 8 feet) Ai 
the bottom. 

At SIdney (Glace Bay), in like manner, there are about a 
tbousand feet of Coal-measures, with an 8 or 9 foot bed towards 
the top, a 6 toot bed half way down, two smaller bede in the lower 
half of the column, and a 7 or 8 foot bed near the bottom. 

At Pittsburg, as at Glace Bay, the upper 18 inches or 2 foot 
of the high Main coal is rejected. 

At Pittsburg, as at Glace Bay, the middle 6 foot coal (Upper 
Freeport of the Alleghany River and Cook Vein of Six :Mile 
Run) is famous for its solid face and excellent quality. 

No one should admit that such coincidence:t fnrnish a demon. 
stration of identity. But it must not be overlooked that the 
beds of the Pittsburg area have been traced and identified from 
end to end oC areas wit.h a diameter, in all, of over a thousand 
miles, even across the denuded interval of Central Kentucky. 
The expectation may, therefore, be pardoned, not 88 an amiable 
enthusiasm, but 88 a logical inference, that when the fossil 
groups of the individual beds of Cape Breton shall have been 
thoroughly studied by .Lesquereux and other competent bot· 
anists, their identification with the beds of tbe West may be 
made somewhat more than possible. The zone of sediment, 

• when taken along its isometric axis, is equal enough over CI 
priori incredible distances. Logan and Hunt and If urchison 
are finding the Quebec group ana the Huronian and Laurentian 
systems in Scotland and Scandinavia, not by fossils, but bI 
aspect. No one doubts the extension of the Millstone grit and 
the Mountain limestone of England to Penns,lvania. Why 
should the remarkably homogeneollS and contmuous Flora of 
anyone of the immensely outspread beds of the United States 
DOt be homogeneously continuous to Rhode Island, New Bruns-
wick, and Cape Breton? ' 

One remarkable feature, however, in this resemblance oC the 
two coal columns at Pittsburg and Sydney, must not be forgot­
ten. I refer to the maRS of red shales wliich cap the Glace Bay 
section. A similar deposit occurs, at a fixed horizon, widely 
spread over Western Pennsylvania, but bmealh, not above, the 
High Main coal. 

Not. Oft Mr. Luky" Paper 0,. 1M Coal-mtfUtlf'll of Cape Briton i by 
1. W. DAWSON, Principal of MeGill College, Monlreal.u 

The new facts and general considerations on the Nova Scotia 
coal-field contained in Mr. Lesley's paper, are of the hjghest inter­
est to all who have worked at the geology of Nova ScoLia. I think 
itm;r duty, however, to take exception to some of the statementa, 
whlch, I think, a larger collection of fllots would have induced 

11 Tbie DOte .... read by Pror_r LeeI.,. before the A--" PbiloIopIdnlSo­
cielJ, aacI it publlahed ill the IIID8 Dumber 01 ita ProceediDp. . 
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Mr. Lealey bimlelf to modify. My objections may be _ted 
11Dder the follo"ing heads. 

(1.) It. is ecarcely safe to institute minute comparisons between 
&he enormously developed Coal·measures of Nova Scotia, and 
&he thinner contemporary deposits of the Wesl, any more than 
it would be to compare the great marine limestones of the period 
at the West, with the slend8r representatives of the part of ~e 
group to the eastward. 

(2.) There is the beet evidence that the Coal·measures of Nova 
Scotia never mautled over tbe Devonian and Silwian hills of 
the Province, but were, on the contrary, deposited in more or 
lea aeparate areas on their sides. 

(8.) Anyone, who bu carefully compared tbe Coal-measures 
of the Joggins wit.b tbose of Wallace and Pictou, must be con· 
vinced of the booelesanesa of comparing individual beds, even 
at this comparatively small distance. .A fortio,..,~ deailed com­
parisons wit.h Pennsylvania and more distant localities must (ail. 

(4.) I do not think that an]' previoll8 observer bas supposed 
&hat the coal-measures of Eastern Cape Breton represent t.be 
whole of tbe coal format.ion of Nova Scotia. The" Upper 
Ooal-measures" of my paper on Nova Scot.ia are certainly want­
ing, and probably the S,aney coal·field exhibits no beds bigher 
tun the middle of No.4 of Logan's section at the Joggins. . 

(5.) The whole of the coal-beds at the Joggins belong to 
the Up~ and JlUldk Coal·measures. It. is quite incorrect to 
identify No.6 of Logan's ~eotion with the Lower Coal·measures. 
These do not occur at. the Joggins, but ore found in Nova Scotia, 
18 in Virginia and Southern Pennsylvania, at t.he base of the 
system under t.he marine limestones. The Albert beds are t.he 
equivalents of t.hese Lower measures, and not of the Pictou 
ooa1. In my paper on the Lower Carboniferous Coal-measures 
(Journal of Geological &c~t!l of LorultJn, 1858), will be found a 
summary of the structure of the Lower Coal-measures, as sbown 
at Horton B1utF, and elsewhere. 'fbe term "t.rue-Coal-measures," 
q.,oted by Mr. Lesh~y, does not mean in mT description, the 
Middle Coal-measures, but merely that part 0 them holding the 
workable coal-seams. 

(6.) Whatever may be the value of Mr. Lesquereux's applica­
tions of the fossil flora to the identification of coal-seams in the 
West, I am prepared to state, as the result of an extensive series 
of observat.ions, still for tbe most part unpublished, tbat in Nova 
Scat.ia, the flora is identical througbout the whole enormous 
thickness of the Middle Coal·measures, and t.hat the ditrerences 
obAervable between different seams are attributable rather to 
difr~rence of station and condit.ions of preservation, tban to lapse 
of time. It is, indeed, true, 18 I have elsewhere explained, that 
the uaemblages of species in the Lower, Middle, and Upper 
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Coal·meuures may be diatiDguiabed j but witbin tbese groupe 
tbe dift"erences are purely local, and aiford no means for the 
identificatiou of beds iu distant places. 

(1.) I do not desire to offer any opinion on tbe questions raised 
by BOme American geologists, as to tbe extension of the term 
Carboniferous to tbe Ohemung groUpj but I know u certain 
&em, tbat the Bora of tbe Lower Coal-measures, under tbe marine 
limestones and gypsums of Nova Scotia, is wbony Oarboniferou, 
and tbat tbe.fl,oi-O, on wbich alone I consider myself competent to 
deCide, of tbe Ohemung of New York, as now unde1'8tood by 
Professor nail and others, and also of the groups in Pennsyl. 
vania named, by Bogers, Vergent, and Ponent (/ IX and X of 
Mr. Lesley). is u decidedly Devonian, and q uita distinct from 
that of tbe Oarboniferous period." 

For Mr. Lealey's ability as a stratigraphical geologist, I bave 
the highest 1'e8pectj and, with reference to tbe prel!l8nt su~ject., 
would merely desire to point out tbat he may not have poeseseed 
a suftlcient number of facta to warrant some of bis generaliza­
tions, on which in the meantime I would, for tbe reasons above 
stated, desire geologists to 8118pend their judgtTlent. 

J. W. DA.WSON. 
1laGU1 00D.p, lIODtnal, I'ebrlary 18th, 18el.· 

Mr. Leale! remarked tbat he read this commnnication of his 
friend, Dr. J. W. Dawson, with great pleasure, as it would 
prevent any mistake about the nature and importance of the 
CJiscussion, and any undue weight being attaclied to his own 
suggestions; that no one was more convinced than himself that 
there could be no excuse for dogmatism where so little was 
known, and, tberefore, that he had intended rather to suggest 
than to defcnd those opinions expressed in his paper, whicli bad 
drawn down 80 earnest and valuable a caveat from so high a 
source. To defend tbem would require long and systematic 
researcbes on tbe ground, if, even then, the too easily accepted 
present standpoint of paleontology would not hide tbe truth 
from view behind immovabJe obStacles. So long as apparen& 
specific ident.ity in organic forms continues to tie accepted as 
the supreme test of stratigraphical horizon, discord is inevitable. 
When paleontology is pre~ared to return under the mild do­
minion of her mother, htbology, wbich she bas at leallt one.halt 
re~udiated, geology will advance more rapidly in her work. 

Dr. Dawson's first objection is a begging of the very ques· 
tion, wbether the Ooal-measu1'e8 of Nova Scotia are II enormously 
developed." That, in one spot of the eart.h's surface like Nova 

IS See paper on DeYCIIIIID l"lora of Eutem America, QuGr. Jour. (hoi. Bot. 
Loftti., November.lSeS. Abo lAw J_ul, Kay, 1888 . 

.Ax. Ion. lIoL-bcoJru 8DDI, VOL XXXVI, No. IM.-bPr., 1_ 
25 
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&otis, and tbat too midway between the great coal areas of 
Amenca aDd thOle of Europe, wherein the tbickDe. of Coal­
measures proper range from 2000 to 5000 fee*- if they eYen 
aL&aiD the latter size, there should be aD aDomalOD8 depoejt of 
26,000 feet, is iDcredible." What the great Bohemian paleon­
tologist, bI uDemD$' iDstiDct, mid to us after our thirty YaN 
war over the TacoDlO system, til., mwt he G mutake IOmftO~ 
I must repeat to thOle who 80 "eDormouilly develop" the Nova 
Scotia Coal-measures. And my intention in the par:r on Noya 
Scotia coal was oDly to suggest one formula on whlch tbe error 
mi~ht be diacllased. I distinctly repudiated the mfety of insti­
tuting "minllte comparisons." My comparison of the ~ 
Breton coals and the column at Pittsburg was carefully 
in the most general manner, and the resemblance called a coin­
cidence. But the nlue of the comparison remains; for it affords 
a De~ argument in favor of the family liIunm of th08e parts of 
the genefal Coal-measllres of different COIlDtriea, which have a 
right to the specifio title of "productive coals." The argument 
also remaina good, that, if 2000 feet of Coal-measures in Mi8l101lri 
can be recognized in 2000 feet of Coal-measures iD KeDtucky, 
Virginia, and Eastern PeDnaylvania, tbe very same system of 
bedS, bed for bed, beiDg demoDstrated first by stratigraphy, and 
then by }:)aleoDtology (and such is the fact), why not in Nova 
Scotia 7 EveD grant.ing (8) that. sllfficient skill and care aDd 
opp!>r~unity combined have hit.herto failed to identify the coals 
of the Joggins wit.h thOse of Wallace and Pictou, t.here is still 
hope at the bottom of the box. Before Lesquereux uDdertook 
the study of the slack-heap at the miDe's mouth, our own 
ideDtificatioD of iDdividual beds was very imperfect, aDd the 
search for a complete system of ideDtification bad beeD aban­
doned wit.h the same sense of hopelessness. But how is it now? 
There certainly may be special difficlllties in Nova Scot.ia; 
there are such at Pott.sville, and in Michigan j bllt they are ex­
ceptiona which prove the rille, inateaci of affording an a fortiori 
argument against it. 

I have no dOllbt that some of the Coal-measures of the British 
ProviDces may have been "deposited in more or less se~rated 
areas on the sides of the Devonian and Silurian hills,' as Dr. 
Dawson says (2). But I confess to a complete scept.icism of 
the great extent which bas been assigned to this unconform­
ability of the Coal-measures upon t.he lower rocks; first, be­
cause most. or the Island of Cape Breton, and much of the 

.1 We haYI received. note from Dr. naWllOll, written arter he bad eeen tbe 
.bo .... remarb of Prof. LeAley, in which be .. ,. he lIe"er claimed any such thick­
D_ .. 26,000 feet for the Coal·_rea p:opt'r of N Oft Scotia, bat that the actual 
m_rementll of Sir Wm. LogaD. earef'lIl1y reriHd by hlm...,lr, gaye at one II'­
the iruly8ll0nD0UI tblck_ uf n_rlyl0,o00 feet, _ Lbat it i. to this t~" 
r ___ apply. See O.WIOll'. Aea4iG1l (JeoIog" pp. 11'1 and 1'l'l.-EDe. 
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surface of Nova Scotia and New BraDswick are ooafeMedl1 
unstudied and almost unknown; IeCOndly, becauae the incredi­
ble thickness aasigned to the Coal·meuureB.throws doubt upon 
the positioos asaigned to the nonoQOnformable horizoos; thirdly, 
because t.he coal·beds themselves Bud almost vertical in man, 
places round the shores; fourthly, because the mountains Of 
Nova Scotia, with apparently OODCormable Carboniferoua lime­
stone&, have apparently an Appalachian strUcture and ~ 
have suft'ered vast denudation, exhibit clift' outcrops and section 
ratineB, and may jut 88 well have carried coal upon their origi­
nal backs, 88 we caD prove that our Tll8IIeY, BlaCk Log, Nesco­
pee, MahODing, Butralo, TWIC8roJ'8; Brush, and other Siluria 
and Devonian mountains did. There is an immense non-eon­
formable chasm in the column west of the Hudson River, and 
the Catskill Mountains over it have no coal upon their back.; 
but the coal comes in regularly enough on them at the Lehigb,. 
(a lese distance tban from Sydney to St. Peters, or from Pictou 
to Windsor,) and the uncon!ormability in the Upper Silurian 
and Devonian h88 already disappeared. 

Dr. Dawson's fourth objection would be good, if I had really 
"SIlPposed the Coal·measures of eastern Cape Breton to repre­
sent the whole of the Coal-measures of Nova Scotia." But l 
only suggested tbai they may be the equivalents of the system 
ofr.roductive <l>al-rMcuuru,- that is all. Between the Mononga­
he a and the Ohio, our column of productive coals is capped by 
aaother of barren shales aad soft sandstones of unknown "height, 
by one estimate SOOQ feet tbick; and part of this column may 
represent the so-called Permian measures, which, in Kansu, cap 
conformably the Coal~measures. Having no knowledge of the 
fossils, I have no desire to oppose the conclDBioDl of Professor 
DawsoD, 88 to the part of the column of the Joggius to which. 
the Glace Bay coals apply, but hope that his accurate handling 
of them will secure 'lOme certainty about it,. It W88 the group­
ing of the beds, and not the f_1s, which I wished to bring 
into prominent. notice; becauae the doctrine of isolated basina, 
when unfounded, or overapplied, is as injurioDB to lithological 
truth, 88 the careless identification of 8urface aspect may at any 
moment prove to paleontology. I willingly leave to accom· 
plished paleontologists, like Professor Dawson, the discuBSion of 
the grand generalization embodied in his sixth objection; but I 
may be perolitted to believe that it has had its birt.h in the 
doctrine of isolated basins, and that the two must stand or fall 
together. It also seems to me to involve radical ioconsistencies; 
for, if I comprehend it, it asserts, 1. That the flom of the wbole 
coal-meaaure8 (25,000 feet 1) is identical; that is, the vertical dis­
tribution of eacb and all the plants is complete from the bottom 
to the top. 2. That, nevertheless, there are differences obeerq-
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ble between ditrerent coal·beds. 8. That t.hese are attributable 
ratber to difference of s&at.ion and conditione of preaerntion, 
than to lapee of time; t.hat is, if we could take the bed&, each 
one in its whole extent, and its fOl8iIe in t.heir original condition, 
there would, after al~ be no dift'erences obeervable between dif· 
ferent seams. 4. Tbat. groups or usemblages of s~es in the 
Lower, Middle, and Upper CoaJ·measuree may Devenheleea be 
distinguisbed; t.bat is, while each and every species may be 
fOund 00088ioually in all parts of t.be column from bottom to 
lOp, yet. t.bis bappeos in sucb a mauner .. to group aome or them 
more abundantry, or in cer&ain peculiar proportions in t.be Lower, 
others in the Middle, and otb.en in tbe Urper portions of it.. 
6. That, after alJ, bowever, tbese groups are not. persistent, but. 
dH'"r at different localities, and are .. wortbless as t.be specifio 
forms themselves for t.be ident.ification of a single bed in more 
tban one place.-Js it possible t.hat. aU t.his has been made out., 
or C<ln be made out, except in a couutry of horirDntol Coal·meas­
ures, well opened for st.udy, where t.be stratification can be estab­
lished beforehand, and the range of t.he foRsils be made certain "I 

In conclusion, I would say, tbat tbe want of clearly defined 
and applied names is a drawback to such a discUll8ion. 'l'be dis­
"OIIion is, in fact, initioUy one or names, viz: bow far down tbe 
Dame Carboniferous must be carried; what are the Lower Coal. 
measures, &c. But, in the end, it is a question of vital importance 
to the value of the paleontological Impnmatur upon stratigrapb. 
ical and struct.ural deduct.ions from field work. Is t.he discovery 
of specific forms to keep all our geological niWWJu:r: in a per­
~tual mirage-flicker? Are "e never to ~know, from da1 to day, 
wbether we are at work in Devonian or Carboniferous, In Trias, 
or Liu? Wby not. at. onoo obey t.he marriage law of t.he weaker 
!leX, and give up our names for our lords? Let geology forget. 
the virgin nomenclature of her youth, and rewrite her boob 
with luch t.itles for her ohapt.en as these: " The Spiriferifel'Ous 
formation; The Lepidodenariferous formation; Tbe Lower 1'he· 
codont; The Middle Baoulitej Tbe Upper Pt.erodact.ylian for. 
mat.ion. Wby bas this not already been done? Simply be­
Gause it. cannot be done. No paleontologist h .. yet been bold 
enough even to propeR it. Yet, as I believe, the 26,000 feet of 
Ooal·meaaures in t.he British Provinces will be found to be one of 
the many unconscious realillatlOna of this idea, wben no one can 
be found to tlOJninate it openly. The whole Paleozoic system, at 
ita tbickest place, in sout.heast Pennsylvania and middle Vir· 
ginia, is but. 85,000 feet. It is not unreasonable then to IV!/!Pt, it 
Dot to affirm, t.bat the vast column of ao-called Coal-measures in 
Nova Scot.ia will take in all that. part of the Paleozoio columa 
wbich has furnished coal, and that. is from the top downward. 
nearly to tbe Upper Silurian. 
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