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In tlese ilote, nothiig lire is nimaed aI than tu plresent a few tacts of interest ta
memier. of lthe aiining Society unacquainted with the geology of the district. For
fillier details refetence may bc ade t blb's repsorts for the Geological Survey (rom
1S7a tu I75, fromi w hich they are a cotsdnCsei alstract, tu lthe "l Cualtields rt Cale
lireton '" lI Mr. Richard luown, one of the pionecer geologists of Nova Scotia, for'
tterly mtan'ager of the Sydney mines and tailter of the present manager and of the
Governnicat Geologist of New South Wales, to Rutherford's "Coaibielas of Nova
Scostia," D.wson's " Acadian Geology," llow's " Mineralogy," Gilpin's " 'Mines of
Nova Scotia," Ilell's al Mining NManual," Reports of the Departmtent of Mines for
Nova Scotia, Church's Minerai and to papets in the transactions of various
minsing and scientitic societies by Professors L.este), Lytan, llrown, Raoutedge and
oteir aibservers %%ho have described alte production of coal frot the yield in 1758, by
the sitiiliest atpliances, of 30Do chalirons for tite use of tie garrisons aI Louisiturg
and 1 lalifas l the coiplex modern lrocess tiescribeti nI thiis maeeting of the Society.

This the maaost valtable and mtaost extensive coal tield in Nota Scotia, known and
worked for more than two hundred cars, extends frot 'Mira liny to Cape Dauphin, a
distanc tif thirt% tso tmiies, leing lioanuled on the north and east i lte Sea ; il ias
leen, estaimatedl ta- contain a lanl ar'ea of abuat fifty -sesens sqluare muiles, colured as coal
mîeasres and11 malîtacingtIhe 1838 teet of 'tr. Ioba's als and reparts, or about two
hundrleal ba1uare liles wi ith the lu%% et seamts tf the iiilsltte grit, suime af whicih are in
places t workabe site, and a large sea area ; lut titere as tite usual uncertainty of
such estiaamates.

Thlt dlitrict is intersectei b> bays and harbors atffurling fite rock sectionis in cliffs
which rise frot twenty tu one hutdired feet above sea level. Tite cai seamas lie in
four bains-the Cow liay, Glace lIay, $ydney I larbor and liras d'Or basins-.separ-
ated by tihrce aniticlinals. Oui the eas tley are lost in the saga, on tte West, thrustt

again,t tie Laurentian rocks ut St. Ann's leuïtain ba a great fauat. The carboînifer.
ous stata in these biasins have bcn s luie by Mr. l3rown into fotr distinet for-
iations - the carboniferous congloterate, carboniferous limsestone, mtillstone grit and

prollticaîve coal hmeasures.
Tte tirst inaludes the beds of .nglomerate, usually ted, fond along the foot of

lthe Coseath Ilills. Tte carbliniferoius /irnestone, welîl expofsel at Sydney l'oint,
Point Edwmaad naid Kelly Cove, comiprises thick beda, of red and gray argillaceousslale
nsd muicaceoits sansltone, beds of black and gray limestone with traces of galena atd
copper pyrites, 'itan laers rf gypsum lure not mtaare than fi% e tet thick and unimi-
portant, but largel) îrurkel in othter pgortions of the p:tsince. On the shore of Sydncy
liarbur, a lititle above the Soutia Bar il underlies tite mailitone grit and termtinates ai
n faul ntear the imoutl of Freshwiater Creck, assuieal tu lie a dowmblrow to the soutih.
w fest of abut 9cu feet. Trunks of trees, fi-remains and shell<, indicating brackish
water lift., ar ,fodttii a tihree-anda-a feet lied of calcarco-bituminous shale near
Sydne> Point and Puint Eduard. These rocks wtithi the conglomterate nue estimated
ly alr. Rblîlb ol have a thickness of 4637 fret. liteneatI temt lithe ignteous natd
amtetnamorphic rti.i s oIf Itle Casheath I liill, above tiea, lte ailstone grit, separated
by a band of siliceous iematite.

Tac .1///t:ae Gril, %bout 4000 feet tIhick. i weil ep oe an the onads frot
Sydney tao Cot' liay and Mira liay on iulararie Island, along tiae siores of Sydney
larbor andi% clewiere. In tite uestern portion of the bieldt il consiks tof an alantost
unbrokenu eries of leds of gray and rusty coatrse andstaine. with gre.tt quantities uf
vegetaleib t ls, witl occasional irr.'guainr patches of nrgillaceous shale and coal ;
whinerei, inaie eat rite formation conains thicker and more regular beils of argil.
laceous shiale, w% it a iatrel iredosimin.ance of rel shale and sanadlone. and seamts, of
coal. one tf w% hicha at least is of waorkal>e rdimension, and uality. In this castern
section are the Cal Brirk seam tf t foot 6 inches, the Tracy seat of 4 feet 1 in. and
lthe Roundta Island seatu of feet, willi smataller layers. Among these beis on lte sec-
tion at 'Mira liay are e.hibitel changes boath in colar and in ,sential mineral charac.
tersnA. .\ strautan cofsisting aI one place of co.arse gray sadtstonse is frequetsly
fouind when frllowed to no great sIstance, cather on the sku or to) rite dip, to bc te.
placcd by rel sadistone or l rei air gray argillaccous shale. Such replaceets are
frequent aio in tite lbedis of the coal imeasures. Ttunks and rouots tf paroistrate trees
are sOmletunetys found convertel mo black crystallbne carianate of iron. No bleaes of
iîtmestonea were otIserve in the Nt'ara liay section attl carbotacc aia' tles are estretely'
rare an witere found consskt ltt tiasl of the coal seanis of tiis formation of scry thin
bedls comat;wed.ai aliinost entirely if tie atted atl pyrat:ed lenes ait Canotaur.

At tle North 1lenad of Cow fiay, Ite latest rocks eisel Iy the anticlinal in
bold clatis up anii, of une huandred feet hgh, rsebtle h lie red, purile and green shales
at sandstones of Maa llav. Some of tthesant oes fortamiacuous features in Ithe
physicial geography of th isdtietc, cotnstmtiltng higha rages a crotned witi large luose
llocks. Westward froa this poaint the itulitone gril rcks are no wthere fouid on the
Open Atlantic coasi until reaching Cape Dauphin . Tite% form% rte iird Islands of tie
uest as flaev fori Flint Islîati at ithe castearn nd oi the ditrici. 'ite fornation
appena to tiui l tSoo feet at Kelly Lova, while on Mhra liay i tIs 5707 feet. On tIhe
west sidle of yney liarbor il includes lthe ingrahiami seam, tuo feet thick ; on the
cast side a the lraser or Mulits sent 6 ft. 4 in. tIhick, and nea'nr Icl'hIec lircol a
lenticular layer of argiliaceuts shale and linderclay, migne feet hight, constituting a
mintia:re coal bain. To the asward ticre are ite senais from t Il. 7 in. ta, a it.
ilhick below thte Lorny sntam: Ots the Cow u'ay roand ai the minrsectiaon of Fitzîpatrick
irook, a scan t fti. to in. thick ; t hile iaotihr, the .cCr.ts scni lias ben workel on

tIhe Miira raid bv> lte 'Messrs. Cossiand others.
775 Ci/ .leiaures.-Th3e lutnalary fine lctien the mnillstone grit and tIhe so.

called plrodltctitc muensmters, altougih important in an ecunoic point of viciw, Isa
saomuwhat arbtilfrry tae and miay bc regardledl more as a asatter of convenirnce than as
of gehilgical imota3iatntsce. As ithe tuler bd are eut off Iay the sea, te entire dhick-
nessi nou lhere reparesentedl. The productive ruai mateasutres, ns defintedi by 'Mr. Bruown
nud Mtr. Rob, inclsde argiliaccous and arencaus ushales, for the musost part gray, rel
and grcen mtar, sandstone, underclay, limsessone, black shaies and casai, a thickness of
about sS4o teet, ft uwhich frot forty to tifty feet arc coal and fifteen fee limeson'e,
one set of <eams running through the district. The coal contains mnore combustible
satter lias tie l'ictou coal and a smutaller proportion of ash but a greater amount of

sul phur, i.cing at most of the collieries less nclinei tian nt thle Pictou and Cnuer-
latta mines, anal ticretfore, as stated y a'Mr. I'oolc, not subject to hie samte proportionale
waste in vorking and screeninsg.

Siaies constitte amore titan one liait of tie total thickncss of the cai measurcs.
Tue argillaccous saluies no dout originally consisted of faite nud, lte darker shades
being due to tie Iresence of carbonimita vegenble remusains; some of the beds contain
mucth pyrite and ncarly ail arc charged itit clay ironstone in thin regular laycrs or in
sphseric.1 o ellipsoidlal nodultes or concretion,. The shales contain a vast variety of
(ossil plant', chietly ferns, their nus delicate and fragile fronds and stems icing
bcautifulily pareservedl helten tise lanmin:'. 31lany t runk.s aif cet andl praostrate siHallrrire
with the:r si4',maria torts attached and groAing into tie coal scans arc almi found,
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the largest nearly five feet in diatmeter, the sark being converted into coaly mnatter and
lie interior now consisting of sandstone, carbonate of iron or argillaceous shale. The
filuting of the stets is often beautifuilly preserved and firequently the lea scars are
visible. Occasionally the change of argilitceous shale into arenaceous shale or sand.
stone is so sudden as to give the beis the appearance of being fautted.

rite red and green maris arc argillaceous, of considerable thickness, distributed
througiout ail parts of the carboniferous series, sedoin containing fossils.

Numcrous beds of santistone constitute the most prominent, thickest ant mtost
persistent ieniers of this series of strata and somedtines form the roof of the coat
seamns. They are usualiy of considerable thickness up to forty or fifty feet, coarse and

blyi towards~ their base and sometimes assume the character of congiomerates, failse
bedin being prevalent in the thickter andi coarser grainedi strata wich are generaiiy

charged with casts ut plants and tuch carbonized vegetabie mnatter in conditions whiclh
point to depusition in trubled waters, the brunis, stems and leaves having evidentlybeen drittedi trom a distancekand confuasedlyi mixedt together. Many ut the sandistone
bedls are calcareus ; a lbed ot this diescripstaon at Lloyd Cove near Sydney Mines, fur.
nisheda specinst of the footprints ut a landi attimal, prov'ing that it was deposited an a
flat tidaU estuary.

Undrerclays occur immeîdiately benseath every cual sean, anti bed oftcarbonaceuas
shale. They are for thc mot part aluminous anti siliceous, form good tireclays and
are copîiously chargedi with thec rootas-and innumserabale rootiets, uf stgmanafrcoues
which const.tute the most distinctise feature ofthese laeis; they merge by insensible
gradations mo the lbeds upon acisch they rest anti are generally fullof ironstune
nudules. They vary i thirness trous a few inches ao eih or ten but their sze
andl richnes in vegetable remains, appears tu bear nu proportion to te suie or pursty
of the accopanying coal seams. The toots spread themiseaveshorizontally in the beds
and soneties intertwine; they are often flattenei and converted into sandstone.
The rootlets are generally in a carbonized state antd penetrate the bed an ail directions,
but chietly downwards, as if tu pîrue tihat they occupy the positions in which they
ortgnally grew.

Thse hiestones are dark-gray or black, vary frot hait an inch to two fcet and ag-
gregate about fiftten feet in t hicknes, are renarkltuy persistent but disappear or thn
out towards the eastern and western estremtiies of the field. Thtey occupy a definmte
horizon and are rich in fossils identical with those found at the Joggins, consisting of
Naiadites, Spiror/ais, Cyt/ere, with scales, leeth, spines and coprolites of ganoid fishes.
The fish remaims arc a:enerally cuatedi with and sumetimes entircly replaced b)y iron
pyrites, andi the linestone shows cone-in.cone structure.

Tise black shales are sonetines of the nature of cannel or pass into bituminous
lianestone charged with fossil shells and plants; more frequently, however, they are
soft and Iamimated, seem to lie entirely maade ui of the anattei leaves of Cos dastes con.
verted into mineral charcoal ant amay be tegardeti as coarse coais. Many of the work-
able coal seaenis enclose layers or bands of such thate, and also sonctimes pyritous
bands which tendtu tdieteriorate ithe coal.

Taking the average of aIl the sections measured, the total nuiber of seanms in the
productive mensures ls twenty.four, ot hich six are thtece fect utr uipwards an thickness ;and the total average thickness of ctul may be stated nt forty.six fees. The siniuarity
andi persistency of the seams over great areas is sety tearkable althougha iocal varia.
lions arc trequent. There is, therefore, nl great uncetainty in regard to the cluival-

ency t the various samts at different pints. In establising this there have toa ie
taken into account te qulitly of the coai, the isimion and ciaracter It lte various
)artings or lunds f shaly iatter, the inerai and fossii characteristics and the thick.
nes uf tise stratabetween the seas, as well as (he mannet in which the fulds and
uandulations have affectedi the gcnerai structure.

In a tew instance te cai seams are spliby the gradual thickening ftheir ar-
giliaceous psartings. Somaetimtes seamas whaichs are of wotrate thaickntess andl good

naity ai une place become unavailable t nin o grea distarce, In the Biockhouse
senam at Cow llay anti tise Victoria seama at Sydney iiarborr, curious te'dge-shaped
amasses ut rock simaiar tu tisat overlying the coal inttrupt tise continuity ut the cal, as
describted lby r. John Ruthberfrd.

Tie cieat rt cleavage ut tise coa coincides wih tha joints ottheaccompanying
sislstones anl is mast pronunent where te strata have been subjectedl to the greatest

ecu. The coal seamts are for it se miost part overaid b>y a slratum.ft argiliaccous
siale, very trequatently characteriedt aby lte occurrence of erec t sems ot Sigi/,aria,
often trotam t an to three tee o in diameter Sad in oae case tsearly ive feet, the spreading
toots of tie trees restiag upo the uippe surface uf tue coai. Instead of the usual tout
sa ites, te coal ir often tolowed lby sat sto e anad a bed <i andstone ls ansu't in.
variabaly foud l overlie the roof shales aI nu reat distance above the coal. 1any
inatesting detailis l regaraiuie o the occurrence of itees lnltese strata are o ie
foianro l ta tur. lirown's writings naalj a nd in son's Acadian Gelogy.

.Sru,dinae /a'ss u inhe Cs/le/d. -. \long the sea coast thse threce anticlinal anti
tour synclinal fit s are well iposedri t lur te tward slose of tlie strata front tise s
caules the coai measurcs li the latter to rapidly an oui inlasd, leaving large portians

f tise coal seamtas o lec whrked beueath ite sen, s ate Syydney and Victoia mnes.
Ter Cot' Bay Basn. -Tse seams ut this basin have beena exposusedi baoth bly natu.

raI antifartiicial mseans un bhlA soies ut Cosw Iiay. Tis ge breathi o e basina
at thne'shinre, let ween tue outtcross ut the lowest seia, dos ot escea tawo tiles and

ane tir and i dimanistcs gradtually nlan uanti it lutinae at a point about six
oitales roa lte shote, asrrovedby several crop.pils nsand borehsoles un the varioua s
seais. Tie cIal seams oT tis and tollowing basis are given la the tabaular view.
On tie Soutish Icenmtite ou t lower sea us cr du ot anl ar cut off y ltie ocean,
thuzs consiaating the castcrn extrenity of the coaltaclil as exposed on land. In ail the
sections ai Cow iay calcarcous natter is very sparingly distributed, a reiarkable ex.
ccption to the gencral nule in this coalfield. Oa the South licad the coal seans are
mnuih more split up by bay and shale bands, yct the total quantity of coal, the approx.
imate distances hetwcen the scamîts anl .thieir geoigrathical lolsion in relation to tihcir
strke appear tojustify the eqîuivalcncy noted in Mr. lRoblbl's sections. Tise rocks un'
deriying the Long ltcai:h senas lelng to the mttilistone grit. ln the centre of the
basin are the Illockhouse and Gowrie mtines, on the sout sidle the South Ilcad
colliery.

7Te C/ace Bay Bas.in.-The axis separating this from the Cow Iay lIasin skirts
the northern siore of Cow liay at Cape l'ercy or North Head, the opposite dips being
visile in the precipitous cliffs. In striking contrast to the Cow Bay basin thai of
Glace lhay la wîde and bas uniforly gentie ips on th sides; and includes 6o fect
of strata overlying the h -iest beth of that lusin, among which occurs tie lub scam,
tise highesat waorkabale cati seanm la this disttrict. Tise attitudte ut ail aise seams la the
Gace liay basin, extending for a length of abut twelve miles, la a striking proof of
tise genera regularity of depouit anl absence ut faults wih charactetize tiis district ;
but tie section shows considerable thinningof the lcds hetween the several coal seams
as thsey are traced westwari. The mst importan t cannel toatound la this ild lies
twentydvte a Hu seans, is l t . thick, underlined by 9 inches of
ordmaary bitumino.us coal and by t t. 9 inches ut coal, cay and caubonaccous shale la
cleveni Iandis; attempts have bseena madie to work il as il conatains 30.07 pet cent. of
volatile combustible malter, 44.42 tixer carbon ana 24.68 as. la tse Pelan seamnt,
a.a distance ut halit a aile from the shorf, la tise main level tise ol liridgepot
ine, a shale parting bas incased lo twenty.egt fcet. Tie Rosa sta at and near

thc Blridgepour t shorte is only 2tt. 8 in. ln thickness, while aI he Emery mine, not
quite two miles andl a hait ta tie eastward, it averages 5 ft. 3 la.


