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PREFACE 

This volmne i" complementary t.o i he aheaclv issued report on oil 
and gas in western Canada. The section in the earlier report dealing with 
the prin ciplrs of oil formation and accumuiai ion has been repeated with a 
fe,,· additions and chnnf!;c's. 

It. is now srvrnh· Yrnrs si11ce the fired, ,,·ell was chilled on Black 
creek at the prrseni ~ ii (~ 01· Oil Nprings, Larnhton count>·, Ontario, and 
t he d i:-;covr'n' of oil at Prtrolia follm,·ed soon afterwards. Since that time 
man>· oil fi eldR have hee11 dis(·overcd in souihcrn Ontario, but Oil Springs 
and Pdrolia, the oldest of all ihe field s, arc still i hr largest produ cers of 
oil. Ontario also has a wonderful record of natural gas production and 
explorai iorn; for this valuable product coniinu io mcci, ,,·ith some success. 

East of Ontario there is 011l:r one producing oil and gas field , the Stony 
Creek held near ::Vfoncton, Ne,,· Bruns,,·ick. This field has, for many 
years. supplied natmal gas to a thriving comm uni t>· and there is reason 
to believe this supply can he conlinuccl for man>· years to come. Stony 
Creek area presents many complexities of geologi cal strncture and strati
graph>· and it i;; believed ihc gradual solution of t he many geological 
problems in i hi s arra will not only enrich the scie nce of geolog>' but will 
point the way io successful exploration for oil and gas in other parts 
of Ke,,. Brun:-;,,·ick and Nova Scotia. 

"O il and Gas in Eastern Canada" is a corn11ilai ion of data from many 
rnurces . l\Iuch lwlpl"ul in fo rmation has ])('en received from Colonel R. B. 
H::nknce<s, Xatural Gas Commisc;io11cr of 011iario, and from Dr. J. A. L. 
H encler:<on and i:iia fT ol' the :\cw Brnnswick Gas and Oilfields, Limited. 
T,,-o \\·reks were c;pcnt in ihe aut umn of Hl28 with Dr. Hendernon and 
\V. A. Dell of ihc C:co logical SurV('>·, reviewing the geology of .:\Ioncton 
aren, :\ew Bnrnc;\\·ick, and .:\fr. Bell has contributed part of the report 
dealing ,,·iih thic; n1Tn. C'onLributions to the report have a lso bce11 made 
by Dr. W. N. D>·er of the Ontario D epartment ol' .:\Lin es and h:v G. \V. H. 
)[ ormnn of ihe ( ;eological Smve>·· To these gentlemen, as \1·cll as oi hers 
who ha Ye roni rilrni cd helpful advice, ihe author wishes to acknmdedge 
his inc1 ebic d1m~;; . 

The pre;;eni report is in a sense an i1n·enior)· of availahle data. This 
stock-inking will, it i~ hoped , sc1Te as a baf;i;; l"or new rese:uch and inc1icat2 
the lines alo11g which ihi ;; l'houlcl proceed. 





Oil and Gas in Eastern Canada 

-----------

CJ L\PTElt I 

ORIGIN A~D ACCUMULATION OF OIL AND GAS 1 

OlUOl:\ OF PETlWLEU.:\[ 

The ongrn of pd ro lrum is discussrd in almost rYN~' i rxt hook on 
petrolrum geolog~· an d, iherrforr, onl» a hrirf outline of the suhj ect. nred 
be giYen here. There arc a numhcr of throrirs an d these may he grouped 
into t \\"O major t: la;;scs : (l ) inorg::\,lliC; and (2) organic. 

INOJW.\:.llC' T ll!';O IUFJS 

It has been suggest.e el ilrnt \\"aicr aci. ing on metallic carbides in the 
earth migh t produ ce hydrocarhons. The olJjcctions to t his thcor» arc 
clearly prese nted h>· ~1 igand \\"ho sfatcs: 
" Th e existc11 rc of improliahly large q11:rntitics of metallic carbid es, within :lC<"cs;; i11 t he 
earth, would be required, if 011ly to su fli ec for orig i11:it ing t he a mount of petroleum \\"hich 
has been produced, as t he a moun t of metalli c carb ides dcmarnlcd i~ very grc:1L in pro por
tion to the petroleum t hat c:1n lw produced from t hem. Furthermore, the circumstances 
that lnrgc deposits of bitumen or petroleum arc on ly found in the stratified rocks, that 
t he dc•posits fo 11rnl in the stl':lta of younger age predominate, a nd lhc1t very frequently 
barren porous beds arc i11terealaled in the pctroliforous hrds, or the strata subj acent to an 
o il sr riP~ do not- contain petroleum , all lend to co nstitu te evidence contra ry to the sup
position of deep-sea ted origin." 

There arc ~llso other theo ri es hascd on chemi cal rract ions hctwccn 
various suhstances, h ut in most cases the ohjections to these theories arc 
so co 11 vi11ci11g to t he fie ld gcologi::;t, that they arc clii-;missed hy him as being 
highly improbable. 

cmc:.uoc T11J<J0 1t m s 

Theories ol' organ ie orig in assume that petroleum is formed h» hio
chemi cal, geochemical, a ud geophysical age nts acti ng on plant and an imal 
detritus huricd in sc'd imcnts. Thero iR mu ch fidcl evidence to support this 
assumption, and in the lahornio ry pet roleum is readily fo rm ed h~, t he 
di stillai ion of ce rt a in a nim al and plani remain s. Some diffe rence o[' 
opinion ex ists regarding the character of 1.ho maierial from whi ch tlw oil 
is supposn l 1.o he deriYed; in all prohnhil iiy 1.hr materials a rc not 1.hc ,;;unc 

1Tcxt books on petroleum geology: "Oil Findinp;, n b:-,· E. If. Cunningham Craig; "Practieal Oil Geology," 
by D. Jl agar; "Geology of Petrolcu r11, " hy \\·. II . l~mmons ; "Outline~ of the Occurrence and Geology of P etro
leu m," by I. A. Stigand; "Popular Oil Geolog:·;," by \ "ictor ZiL•µ;lcr; "The Geology of P etroleu m nnd .:\aturaJ 
Gas," by E. R. Lillo.'·· 
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for different kinds of petroleum. Amongst other substances the fo llowing 
ha Ye been suggested: (l ) marin e a nimals such as m olluscs, corals, etc., 
and, possibly, fish remain s; (2) marine plant and animal micro-organisms 
such as diatoms, alga\ and protozoa (fornminifera); (3) marine plants 
such as fu coicls, etc .; and ( 4) terrestrial plants . 

~ince in most cases oil is associated wit h marine strnfa or can he shown 
to ha Ye possibly migrated from marine strnfa, ii. ma>· he 1. hat salt water 
influenced the changes undergone hy the source mate rial before it \1·as 
dcerl>· en1.oml >ed in 1.hc sediments. r\.11 erobic bacteria \\"Ork best in 1.hc 
presence of salt watrr. Th e>' dcstrO>' 1. he cellu losc of plani s, lcaYi11g i he 
waxy and fa Hy mater ials, and t hese arc the substances that giTc rise to 
oi l according i o some' cxponcnts of the organ ic th em·>·, ihe matcriab being 
spores, alg~, and fatt>· and resin ous matter . 

. \ ccording to Hae :1 

'':'l l icroscop i(" ll"Ork 011 shales as8ociale<l 11·ith oil deposits has sl1011·n the presence of 
an unknown, ri (" h, dark, organic, ulmohumi c groundmass. llivrrs and 
st reams acL as the c-onc-cntraLing agents for m illions of tons of organi c material , 11·hich 
are later incorporated into marine or inland lake deposits. l3>- subseq uent pressu re. heat, 
or catalytic :1g;e11ts, the organic material is convcrLcd i11to petroleum". 

EYiclcnce has been brought forward to support t he view that petro
leum forms from each of the so urce materials suggested . In ce rtain cases 
the closc assoc iation of possible som cc material s with 1.hc pet roli fcrous heels 
seems to offer a lmost conclu siYe evidence of origin. For example, t he 
p resence of a n n.huncbn ce of diatoms and formninifera in 1.he Eocene of 
California led Arnold to conclude that the oil in th e overlying ::\Iiocene 
was derived from them. In other places the association of coal with 
petroleum has giYen rise to t he suggestion t hat the petroleum as well as 
the coa l has heen derived from terrestrial vegetation, but, as pointed out 
hy Siigaml, it may he that it is marin e vegetation ihat is involved for 
"it is undC'l" shallow 1rntcr conditions such as on li ttoral or estuarine tni.cts or in basins, 
that pctro li frrous str::tLrt have rn osL frequently been formed. J<'urtbcrmorc, series of strata 
containing petroleum often exhibi t evidence of former land surfaces the presence of "·hi ch 
must h,n·c been preceded and fo llowed by extensive shallow wutcr comli t ions and shifLing 
tidal regions; this would be more particularly significant in the case of formations con
tain ing successions of coal and lign ite scams . . . . . . \1·hiclt indicate secular osci lla
tions centr ing about sea-level." 

'"'uch con ditions on 1.iclal flat s arc frl\'ourablo for 1.he gro\\·Lh of marine 
Yegctation that possihly may haYe heen the so m ce of pet roleum in such 
cases. 

Diffcrences in Lhe composi1.ions of lhe source materials llecessari ly 
mean differences in compositi on of the pctrolcum formed from them. 
Changes in ihe corn])Osilion of petroleum may arise sub::-cqucnt to form
ation as a resul t of fdirntion clming migration and of inicraciions lwi.\,·een 
the petroleum and substances in the fo rm ations through which it has passcd. 
There ma)· he losses due 1.o natmal di stillation and the e:::cape of t he lighter 
Yolatile materials. Thus t he petroleum found in an oil fie ld may differ 
quite \1·iclely in composit ion from the petroleum as fir :.;i. formed, a fact. 
that nrnkcs it w 1T difficult to dctcrminc the character of 1.he material 
from \1·hich the oii has been cleriYed . 

1n.~1e, Colin, C. : "Organic ~laterials of the Carbonaccou~ Shalcs"; Am. Ass. Petroleum Geologists, vol. YI, 
Xo. 4, pp. 340-341. 
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ACCUl\IULATIOX OF OIL AND GAS 

There are t\\·o opposing conception::; regarding the time of formation 
uf oil from organic debris. The first, sponsored hy .:\Iurray Stuart 1 and 
other geologists, is to the effect thnt the organic materi al \\·as converted 
into oil prior to its hurial. The oil is believed to adhere to clay particles 
for which it has great affinity and, later, to be squeezed out in to the more 
porous rocks cl ming the con1:iolida l ion and deformation of the enclosing 
slrala. The second concep tion is lhat the source material of oil is acted 
on by anaerobi c bacteria an d a sub!Slancc called kcroge11, lo\\· in oxygen, 
results. After burial of lhis substance oil is formed from it hy heat and 
prcRsmc during !he consolidation or dcfonnalion of the enclosing scdi
men ls. T he kerogcn, acco rding lo this Yie\Y , ii::i only an in tcrmecliatc 
product bcLwcen the organ ic source material and Lhc pet roleum, and certain 
physical an d chemical changei::i arc necessary before it is transformed to 
pctrnleum. Ilmdcy~ has demonstrated <'Xpcrirncn tally that petroleum 
is not formed by shearing presi::im cs in oil-shalcs and concludes thaL "temper
ature is b>· far lhc more important agent in promoting the conversion of 
bituminous material in rocks to oil. " 

Regardless of how or \\·hen the oil is formed, sin cc the source maLerials 
arc \ridely dist ributcd through the co n Laining sedimen Is, the oil when 
first formed must also be wideh· disseminated. In order that oilfields 
may result, the oil must collect in pornus strata within limited areas. 
l\fany geologists believe that oil collects near where i I was generated, 
others, as for instance', Rich, 3 bclieYe that large quantities of oil formed 
during mountain building may haYe, nt least in par t, moved a long distance 
from its point of origin. 

GRAYI'T'ATIOXAL ' l' rT EOR1 OF ACCU:\CUL . .\.TIOX 

If \rn lcr, oil , and ga.3 arr placccl in a closed vcRscl they lend to arrange 
themselves accordin g lo their specific gravities, the gas, the lightest on 
lop, lh c oil below i t, and lhc water at lhc bo ttom. This ten den cy wa& 
long ago recognized as havii1g operated \\·here oil \\·as fo11nd in domed-up 
sl rala in lhc . \ppalachian :111 cl Ontario areas, bu t it is no\\· 11nderstood 
lhat though gravity lends lo en.use a rearrangement of the gas, oil , and 
\ra lcr after they haYc arrived al n place where accumulation occurs, yet, 
gravitational force alone is not sufficient Lo cauRc a migration of oil from a 
source rock to a poro11s rcscrYoir rock. It has been shmn1 b>· various authors 
that capi llarity, dcfonnativc moYemenls i.n the car lh"s crust, the movement 
of water, and the moYement of gas all in011ence the migration of oil. 

CAPILLARY 'l'l I EOHY OF ACCL":\I"CL.\'l' IO N 

If a clcnn glass lube of fine bore is dipped iiilo \\·ater, the \rnter rises 
inside Lhe lube to a higher level than lhc surface of the external water. 
This le.nclenc>· of liquids lo C'ntcr minute openi11gs or i1orcs, such as is 
illustrated hy a glaRs lube or hy ll1c absorption of \rntc r h>· blotl ing paper, 
is lhc result of capillary act ion. 

1Stuart , .\lurrny: "The Gcolo!!:-,· of Oil, Oil-Rhale. nnd Coal." 1!120. 
' lfawlc;·, J.E.: Am. Ass. of Pel. Gcol.. ,·ol. 13, >:o. 4. p. 365 ( 1929) . 
3Rich, John L.: "GenC"rntion of Oil by Geologic D i,.tillation during ~fountain Building"; .\ m. Ass . of Pet. Gcol., 

vol. 11, Ko. 11, pp. JJ30-1149 (1927) . 



Expo rim en tal cvidcn cc lccl M cCoy1 to believe that capillarity is the 
main force causing oil in a water-satmated sand to migrate , Lhus making 
possible the accumulation of oil in reservoirs capable of retaining it. 
Washburnc2 has stated that, "since water has about th ree limes the surface 
tension of crndc oil , capillary action mus t exert a bout three times as much 
pull upon ii.. The amoun t of the capi llary pull varies inversely as Lhc 
diameter of the pore. H ence the co11s lant tendency of capillari ty is to 
draw 1rnter, rather than oil, into lhe fines t openings, displacing any oil or 
gas in the latter. " Shale contain ::; much smaller pore space:; than sand 
and consequently any slow flow between shale and sand would clriYc oil 
from the fin e pores in the shale and concentrate it in the coarser pores of 
the sand . Sin ce gas is not drm» n in to capillary openings by lhc action of 
surface tension and there is no capill a ry resistance lo its movement, it 
is much more readily conccn trated iii the coarser pores Lhan oi l. It is 
possible, accordinp; lo \Vashburn :> , where there is no flow between shale 
and sand , that the force of capillarity a lone would be sufficien t to draw 
enough water int o Lhc shale to displacc the oil and to concentrate it in Lhe 
coarser pores of the sand. In wa te r-free rocks , oil , lJccause of capilla rity, 
1rnuld be dram1 int o the finer pores and he11cc the resul t would te11cl to be 
diffusion rather than co ncentration. 

Th ere arc limits to t he siz es of pores in which capillarity can act. In 
pores greater than 0 · 508 mms. in diameter t here is no capillary action in 
the case of pure water . The minimum diameter , according to \Yashburn e, 
is more un cer tain, but i::; usual\>· plaecd at 0·0002 mm,:;. ln such small 
openings it has been shown3 that t he adh cRion is so great that it overcomes 
the capillary force. 

Though in t he ease of small pores t he capillary attract ion of \rntcr is , 
thcoretil'all>·, three times as great a'i t hat of oil , certain condit ions may 
greatly modify this force. The eapillary action of mttcr in a pore having 
a t hin film of oil is Hot ncarl>' as great as in a pore that conta in s no oil , 
therefore, wh ere irater is moving into a finely porou s bed and cliRplacing 
oil originally in ihat hod , the capillar>· fo rce C'xerted by the water is Hot t hree 
times that of oil. "Cnder such conditions t he force of capillarity will not 
be nearly as effect ive in concentrat ing oil in t he coarser pores as migh t be 
supposed. 

llYDRAU LI C T JIE OHY O F AC Cu:vn·LATIOX 

Expcrirnenta.l stuclicR h>' l\ f ill s4 led him to helicvc that capillary 
ad justments bct \recn oi l and water in sat urated strata arc rcstrietcd tu 
short lateral ranges and that wid e movemen ts of oil due to such forces arc 
t he exception rather t han t he rule. H c c·ondudcd t hat t he up-dip migrat ion 
of oil and gas 1111clcr the JWO])Ltlsivc force of t heir buoyancy in water, as 
well as t he migration of oil either up- or dO\rn-dip caused b)· hy draulic 
currents, is among t he primary facto rs influ enl'in g the aC"c unrnl at ion of oil. 
The movement of oil under the ad ion of currents is wh at has !Jcen termed 
t he hydrauli c theory of oil and gas a c·c umulat ion. 

• ~ ! cCoy , A.\\".: ··;:;ome EIT~els or Capillarity on Oil .\ ecu mulation"; Jour. or C eo!.. rnl. 24, :\o. 8. pp. 7D8-805 
(1916). 

:? \\"as hburnc, C . \\'.: "The Capill ary Concentration of Gas and Oil'' ; Trans . . .\m . I ns t . .:\l in . E ng .. \·ol. 50. pp . 
830 ( ID14 ). 

3JohnRton and .·\d ams: Jou r. of Gcol., YOI. 22, pp. 1- 15 ( 19 14 ). 
•.\li lls, H. \ ·an .-\ .: "Experimental S tud ic~ of ~ubsurfacc llelation~hips in Oil and Gas F ield s"; Ee. Gcot. , 

\" OJ. 15, pp . 398-42 1 ( !n20 ). 



Thi,; them·,- \1·as developed by :\Iunn L and a general statcmen t regard
ing it \l'aS published b~- Hic:h ~ \rho states: 

"Th e principal cause or the migration of oil :rnd gas is t he mo1·enH'11t of underground 
11·atcr which c:1rriPs " ·ith it minute globuks of ni l :md bubbles of g:ts, poss ihl.r as fast as they 
are formed . .\.c(•u mulat ion l'l'Stilt.s frnm the selective segrcgnl ion of oil arnl gas, which on 
account of their buoyancy a l\\'ays tend to \\'Ork their 11·a)' 11p11·:1rd as they arc caniecl 
along and arc caught an d rct:tinccl in :mticlinal or other suitable traps. 

ThP naturp of t.hc trnp necessary to ('a use :tr(·umulati011 dPJ)('nds on the rate of move
ment of the 1rn t Cl' :u1d correspo ndinir text m e of t he ~nmls or o t hCl' rnedi inn t hrnugh which 
it riows. \\'licrP the s:<ncls arc porous and then' is a strnng h:-·dr:rnlir head :l sharp ant i
cline with large l'losur(' is 11 ecPssa1·y to retain the oi l; in fact whpre thp movempnt is 
cspeciall.r rnpid, even such :t st ru cl11rc ma1· lie in:tdcquate. \\'here the s:rnds arc fine and 
the w:1tpr movl'll l0nt is slo11·, slight strnrtural and texlurnl Yariations :ll'P Pnough to rtrrcst 
the movement of the oil and gas. l 'ndc'r such conditions hroad, Hat a nt iclin es with very 
li tllP closure, tl'1T:1ces, or cYen minor flattenings of the regional dip, arc enough lo cause 
accumulation." 

. \. r·r·ording to this theory any condition \1·hieh retanl s the m0Y e1ncnt 
of undergrnund 1rntcr carrYing globules or hubhlcs of oil and gas, 11·ill tend 
to bring about the ac·c·11mubtio11 of the oil and gas. ~ul'h retarding con
clitiom;, al'('Orcling to Fil'h , may \Jp <Lssumed to be present: (1) in antidinal 
traps, (2) 11· hcrp the i-;izc of rnck J)Ol'CS clecrcases, and (3) 11·hern a dcercase 
in the rate of \vater movements is caused under l'ertain conditions. Hich 
points out that where oil ancl gas arc c::uried to an aulidine. the buoyancy 
of oil and gas in the \rntcr becomes effeet ive ancl, as a result , they tend to 
rise to the top of the structure and to become comentralcd there. In 
cases 11·herc the regional clip dencases in amount, giving rise to a terrace 
structure, there 11·ill he a slo11·i ng do1n1 of the movement of the circubting 
solutions, ancl this may be suffil'ient to cause an acn1mulation of oil and 
gas 11·ithout any reYcrsal of clip. A change from a rclatiYely porous 
rock to one of ]pss porosit» will aim cause at least a partial stagnation, 
allowing the oil and gas to accumulate in the more porous rock, as 11·hcre 
a sane! lens is smTou11clecl by lei's pcrvious parts of the same stratum. 
It is probable , in sueh eases, that capillarity plays a considerable part in 
the aceumulation of the oil and gas in t he rod: with larger pore spaces. 

:'tiills and Hich2 cleduecd from experiments that a strong 11·ater move
ment t hrough an anticlinal trap might cany a long ll'ith it all the oil and 
gas, allo11·ing no opp01 tunity for t hem lo collec:t in the top of the trap. 
1\Iorcover, a strong water flow thrnugh an antidinal trap in 11·\ii('h there 
has alrcacl)· been some aceumu lalio11 of oil and gas might flush away the 
accumulated oil ancl gas or, if only a partial flushing resulted, the oil 
11·ould probably extend farther down the dip on the Ice side of t he anticline 
than on the side bY which t he water entered. ·wh ere the 1l'ater movement 
is slow, the oi l an~l gas 11·oulcl first l'Oncentrate in the crest of the trap and 
later additions \\'(Jllld he on the side from \rhich the \Yater c:ornes. These 
two C:lses explain why in some inc;tancrs the division het11·ccn oil and 
water is no t at tlw s:rnH' level on thP hYo flanks of an oil pool. 

1)funn, :.\Ialcolru J.: "The .\ nticlinal and Hydraulic Theories of Oil and Gas .\ccumulalion"; Ee. Gcol., vol. 
4, pp. 509-529 (1909). 

2Rich, John L.: ":.\foving Underground \\'atcr as u Primary Cause of the :.\ f igration and .\ ccumulation of Oil 
and Gas"; Ee. Gcol., ,·ol. 16, pp. 347-371 (1921). 



ACCC.\lULATION D U E 'ro DEFOR:\IATIVE :'l!OVJ.;:IIE:\ TS 

As pointed out by Lilley,t the "compacting of c;0climents thrnugh 
in creasing static pressure plays an important role in causing the reclnct.ion 
of pore spac0 in sediments and thus is directly r0sponsible for the initia,
tion of movements" of contain ed fluids or gases. As a result of e:qwri
meni s canied out in ]928, Beckst rom and Van TuyP came to the conclu
sion that "compaction is h>' far the most important caus0 of migration 
of oil from shale into porous reservoirs" . C0ri.ain authors believe movement 
is started hy cliffrrcnr0s in pressure clue to varying amounts of cliasirophi sm 
from place to place, a lthough other!' r0ganl this as but a minor factor in 
moYerncnt. 

ACCU.\IL'LA'l'IO"' OF OIL AS RELATED TO i\10\' E.\IB.":'l' OF GAS 

(bs has the property of diffusion , hu t is not drawn into capillary 
openings b:· smf'acc tension and hence there is no capillar:· res istanc0 to 
it s movenwni s. It thus moves through pore spaces in rocks with mu ch 
greakr eas0 than oil. Gas is so luble in oil in proport ion, roughly, to the 
pressure exerted. The pressmc cr0akd hy gas in the oil and the buoyan cy 
given io i lw oil h>' the dissolved gas arc hoth factors in t he movement of 
oil. Absorbed gas also tends to 1011·er t he viscosit:v of the oil and especially 
so if the gas forms minute glohn lcs. .\.ccorchng i o l\ [ills3 "the escape of 
gas "·ith entrain0d oil through fissm es has been an important factor in 
the migration ancl accumulation of oil in man:v faultecl areas . Compress0d 
gas is i.he propulsive force hy wh ich oil generally moves to produ cing wells.'' 

STffGCTURAL FEA TUHES OF OIL POOLS 

Oil and gas accumulations arc associated with various structural 
fcatmes. 4 The strnctures of the field s of eastern C:cnacla arc indicated in 
some detail on later pages, and in thi:; place, therefore, only a g0ncrnlized 
consideration is given to the subject, omitting all rdcrell ce to types of 
structure not yet recognized in Canada. 

AK'l'ICLI.'<AL OR DO.\lED STRUC1'URE 

An anticlin0 is an arch-like or dome-shaped fold. If th0 angle of clip 
of the t wo sides or limbs is the same ancl in opposite clireci.ion s, the fold or 
anticline is symme1 ri cal. .Any marked departure from this condition 
produ ces an aS)'rnmetrical fold (See Figure J ), and names have be0n applied 
to cliffrren t variations from the ideal form. A donw is a sp0cial form of 
anticline in which the hcds clip away from the crest in all clir0ci ions or 
quaquaversal fashion (See Figure 2). 

R egarcllcss of the various theories ac!Yancecl to account for the accumu
lation of oil and gas, it is general!:, ag1wcl that one of the commonest 
st rn ctm cs in \\'hich oil and gas arc found is the aniicli110. In orcln that oil 
and gas ma)· accumulate in any anticlinal st ructme certain condition s arc 

' Lilley, E . ll.: "The Geology of Petroleum and X atu ral Gas," 1928, p. 201. 
' Becks trom, R. C., nnd Van Tuy! , F. 1\1.: Am . A'5. of Pet. Gcol., vol. 12, Ko. 8 (1928 ). 
3~lill s , R. \'an. A.: "~1atural Gas as a Factor in Oil .\[i .r;ration and Accumulation in the Yi cinity of Faults"; 

Am. Ass. of Pet. Gcol.. Yol. 7, Pi» 14 -21 (1923) . 
•Clapp, Frederick G.: Bull. Gcol. Soc. Am., YOI. 28 (19 17). 
Emmons, II'. 11.: "Geology of Petroleum," p. 123. 
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Jiigure 1. (.\Her L. C. Uren). Simple a. :vrnmetrie anticline "·ith oil-hearing strata (~ho\\'11 
in solid black) rMchcd by three \\'ells (Xos. 1, 3, and 4). The strata on t he left dip 
more steeply than the stmict on the right, and t he dip of the axial plane changes 11·ith 
depth as sho\\'n by the curving line C.:-l r. 

- · - Linear 
sect/on 

Figure 2. (.\fter L. C . rren). Dome structure illustrated in plan and vertical sections; an 
oil-braring stratum (sho\\'n in solid black ) is depicted in the vertical sections and the 
area underlain by it is shom1 on the plan. 
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essential. (1) There must h<' a pctroliferous strntum from which oil and 
gas can he cleriYed. It is thought that oil and gm; fo rm from organic 
materials and originai C', rC'spectivcly, as small globuks and lrnblJle.s . 
ThC'se must collect if a pool or oil or gas is to form :1Jl(l, no matter "·hat 
explanation is aclopiccl as i he cause of movC'ment, it is :1greec1 that there 
must lie migration of t he oil mid gas to points where strnc·tura l conditions 
allow t heir accumulatio11. (2) There must lie a poro118 horiwn into \Yhich 
ancl along \Yhich the oil and gas may migrate and lie colleckd in pools of 
commercial size. ::.Iigration for the most part must take pbc-e through the 
pore 8pace of t he roc-k8 an cl the rock of t he :-;tn1dural resC'rvoir must be 
suffi c·iC'11tly porous to hold :1 large amoun t of oil and gas if an oil fi eld is 
to lie formecl. The arnomit of oil ancl gas at an)· point 11·ill ckpc11cl, among 
ot lwr things, on the amount of oil and gas av:1ilalilc. on the size of t he 
reservoir, an d on its cfficienc;.· a8 a retainer of t he oil and gas. The ilize 
of t he reservoir will , in tum , depend on t he size of the stn1etnre an d t he 
degree of porosity of the strata. (3) There must lie an impervious cap 
to iwevent 11pwanl dissipation of the gas and oil after arriva l in a struc
tun1ll)' favourable rcserYoir. A highly suitable cover for an oil resc1Toir is 
a fine-grained, wet s l1a le. It has been ealculated1 that :1t a depth of 1,500 
fret the fo rce necessary to make oil migrate through a wet shale (openings 
0 ·O l mic-ron) is about -1- ,000 po1111cl s per square inch and, therefore, that 
t here cou ld be no migration of oil through such a shale. 

In a symmetrical anti elin e under ideal conditions, the arrangement of 
gas, oi l, and salt water in a porous stratum acting as a rcsen ·oir is as fo l
lows: t he gas occms on the crest of the folcl , t he oi l underlies t he gas and 
occurs in the limbs of t he folcl, ancl the r--alt water underlies lhe oil. This 
a rrangement is such as would result from gravitational segregat ion. So 
Rymm ct ri cal a disposition of thC' gas, oil , and wak r docs not usually obtain 
in nature' . The antic line may not he of sYmmct ri cal form and otlwr factors 
goYerning accumulation nut)~ a lso lack s:rmrnetr~', wilh the result , for in
stance, that the oil may he largely con centrated in one lirnh of a fo ld . 
Furih errnore, in many oil fi elds the high 1wcssure c; revealed in the early 
stages of production indicate ihat mu ch of the gas nrnst be absorbed in 
the oil. As is the case in a numher of Canadian gas field s a st rn cl ure 
may contain gas and sali wate r, but no oil. The lack of oil in such cases 
may he clue to the fact that gas is mu ch more mobile than oil and conse
quC'nlly may rnoYe much far! lwr from its place of origin or may pass through 
bedR c;o fin C' ly porous as to hold hack any oil. Other C'xplanai.ions of the 
absence of oil might he given, as , for example, that metamorphism has 
proceeded to such a stage that only gas may he prese nt. llegarclless of 
what the explanation may be the fact remain s that many gas fields yield 
only " dry" gas which shows no evidence of assoc iated oil. 

SYN CLINAL STRGCT U RE 

.\. syncline is a tro ugh-l ike fold. If a porous strat um in surh a fold 
contains oil and gas, but no water, the gas will t end i o rise along the limb 
of the S)'nclin e and to segregate at the crest of the succeed ing anticline, 
whereas the oil will tend to sink to the bottom of the clownwarp or syn
cline, the moYements in both cases being due to grnYity. Such occurrences 

1_\JcCoy, Alex.\\".: "Princi1>les of Oil Accumulations"; Jour. of Geol., vol. 2i, p. 258 (1919). 



of oil in sYnclinrs are known in Ca11ada, but arc rxcrptional. It is prob
able that the m0Ycme 11 t of oil und er ihe influence of gravity alone is 
relatively weak , because other forces, particularly that of capillarity in 
a fine-grained stratum, arc much stronger. The action of capillarity 
a lone in a waier-frce sand, is 011c of diffusion rather than concentration, 
hut , actinp; in conj unction with gravity, there might he some concentration, 
cspccialh· in 1 he case of a porous stratum having relat.iYely easy channels 
of rn oYcment t hrough large pores where the force of capillarity would be 
small. It is prnlmble, howeYcr, that irrcgularit iPs in t he charact er of the 
pore f'paces in a s:rnd would tend to make concentration relatively incom
plete. 

It has al ready hPen stated that capilla ry attract ion in the case of 
pores within ilw critical limits of size is three times as great for water as 
for oil and for this reason water 1Yill penetrate t he fin er parts of a sand 
and for ce oil to the coarser parts. This, probably , is t he controlling factor 
goYerniag the accumulation of oil in t hose parts of a porou s stratum where 
the pore spa cefi are largest. These coarsely porous parts of a stratum usually 
haYe il'l'egular forms, pinch out lateraJl:v, and arc in gcucral lens shaped 
(See_Fiirure :3) . \rhcrc gas and oil arc concentra ted in such coarser sand 

Figure 3. (. \Jtpr L. C. l·rcn ). Lenticular deposits. Lenses of ('oarsc sand in oi l-liraring 
shalps St' ITC as local crnirrs of concentration. 

lensc:-, the~- may he under high pressure. It has hcen suggested that the 
presf'ure ma»- he clue to capilbrity, hut t his iclra has been refu ted hy Wash
burne.1 Pm,f'ihl:-' i t is partly clue to hydrostatic 1wess11rc which in many 
gas and oil fields is nearly cctuallcd by t he gas and oil pressure. Sand 
10nses containing oil and gas may occur without any relation to other 
structural features. Since most such lenses arc il'l'egular; the gas and oil 
collect in lhe higher part s, as in anticlinal strnctures. 

I\Yashburne. C. \\" .: "The Capillary Conccnlration of Gns and Oi l"; Trans . Am. Inst. :\lin . Eng., vol. 50, p. 852 
(1914 ). 

344qt}---~ 
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TERRACES 

A local flattening of the strata in a region othenrise charnclerizecl by 
a uniform clip gives the Le rrnce structure (See Figure 4). ·where \rnter 
carrying along wilh it oil a nd gas is moving up the clip and where ,1 the 
movement is 
"so slow that, assisted by the gravity component of buo~·anl' \", it is little morC' than able 
to move the oil wi.th it , the flattening at U10 down-dip edg:e of :t terrace might be eno ugh 
to arrest the rnovemenL of tbc oil and gas and start an accumul:ltion . This 
pool 1Yould grow from accretions added on Lhe down-dip side and in time might extend for 
a considerable distance down t he dip from the edge of the terr:tcC'. l n general a terrace 
should be able to cause oil accumulation only where the movemen t of the rock fluid s is 
cornparativel.v slow, so that slight obstacles suffice to arrest the moYernent of the oil 
globules." 

Figure -!. Terr,1ce strud ure; an accumula tion of oil is ~h01rn (solid black) . 

John son nncl Huntle,v2 in discussing the te1.T~1cc s trncturc nssume that 
\\·here therr is a gravilat ioi1al separation of oil aml gas thrm1gh waler there 
is a criLical gradirill \rhich will allo\\· oi l and gas to accumu lale. \Yhere 
the clip rxceeds in amount the critical gradient, th e oi l :rncl gas \\·ill he 
canied up th e dip , but \rhere the dip falls below the crilical gradient 
the oil and gas ,,·ill Lenci Lo accumulatr. It is staled, h<rn-c'ver, that " i t. is 
difficult to ascertaiJL the nitiral gravilalional gradient hrc\ll!S(' of t\ro 
variables: ( a ) degree and Lypes of poro;;it:,·, and (b ) direction and effectiYe
ness of tlw currcnL \rilhin the reserYoir"; Lhe c·unent is considered as 
general ly f10\\·i.11g up dip. The Lerrace, thcsr authors believe, must abo 
be wide. ollH'rn·i-:c the oi l and gas may rsrape up the dip. These and other 
factors han' lrd John son an d Huntley lo regard Lerrares as of low rank 
among fa\·ourahlc strnctures and rspeciall y so since slruclurcs LhaL appear 
as Lrrraces on the surface may he ahsenl al deplh. f-'mall folds on a tenace 
strnrture, ho\\·ev.:r, offer fayourable eondit ion s for accumulation, since 
Lhey combine the anticlinal fold with the terrace sLrncLmr. 

1Rid1, John L.: "rndcrground \\·atcr as o. Prim ary Cause of the :\li~ration and .\ ceumul:tt ion of Oil nnd Ga:>"; 
Ee. Geol., rnl. Hi. :\o. G, p. 355 (1921 ). 

1ohnson, RH., :ind .!Juntl ey, L . G.: "Text llook Oil :ind Gas Production," p. 72, IU IG. 
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FAULTED STRUCTURES 

Earlier views thn.t faulLecl slructures were not favournble for the 
:1ccumulation of oil n.nd gas have bee n grcally modified by Lhe discovery of 
m:rny highly productive faulted slructures and cerLain inves tigators have 
conclll(lrd that in some field::; Lhe accumulation of petroleum has occurred 
a:-; a result of faulting. It has been st.atec\L that "fau lting is associated with, 
and probably is, the contro lling st ructural feature of all the oil fields in the 
relatively fiat-lying beds of Lhe Uulf Coastal plain, from the Lower Cre
taceous up lo the Plioccne." Faulted structures affording oil production 
:ire also knO\rn in man>· other oil fields, especially Lhe Rocky ::\fountain 
fields, \\·her<' the accumulaLion is thought to be closel>' rcbtecl to the 
fa11lling. Hich2 has pointed out that loo much emphasis ma)· be placed 
on faulLing ancl that alLhough it may be beneficial in some in slances it 
m:t)· he deciclely detrimental in others by providing a ch:rnncl of escape 
for oil and gas that \1·oulcl have been retained i11 an anliclimtl sl rncture. 
::\Iills3 sta tes that: 
"The esc:1pe of w:iter through n:1lurnl p:tssages, such as fault fissures, has induced wide
spread h>'drnulic currcnh through the beds to11·:ml these points of diminished pressure, 
and lhesc water currents, pl11s buoyancy, have contributed hrgcl.v toward t,hc migrntion 
of oil to favonrnble rock entrapments in the vicinity of tlw faults. The propulsive fo rce 
of expanding gas has been one of the contributing c:rnses for the hydr:1ulic currents. 

Paradoxic:1l as it, m't>· se!'m, Lh<' ese:lp<' of gas with entr:tined oi l through fissmes has 
been :m important factor in t hr migrntion and a('f'umulation of oil in man,· faulted areas. 
Compre~scd g:1s is the propubi,·e forec h>· \\·hich oil generally moves to producing \\·ells. 
lL is abo one of the propubiYP forces by whieh oi l has moved with or even a head of water 
under comli t ions of differcnli:tl pr!'ssure brought about by faulting. 

The concomitant formation of g'ts and oil, together with the difTusion of absorbed 
gas under high pressure t.hroughout the underground water and diss!'minated oil, are 
assumed to have preceded the proc·cssPS herein outlined and haw' made ti1C'm possible . 
. \bsorh!'d gas tends to 101\'l' r tlw viscosity '1s well as the specific gr:wit.v of t, he oil, especia lly 
where t lw absorbed gas expamls sufficiently to form minu te bubbles \1·ithi11 the oil. Again 
under the propulsive force of \Yater cu1TenLs alone, the oil lends lo move less readily Lhan 
the watN, as exemplified h.\' llw formation o[ water cones aro und producing \\·ells, but 
where there arc considerable proportions of rapidly expanding gas, t he o il is propelled 
ahc,1d of th<' miler. Thcrp arc, of course', limiting conditions beyond 1\·hich the folding 
a nd fraeluri11g, or e\·cn the eros ion of pet roliferous strata, have permitted the excessive 
loss of oil and g:1s. There' arc a lso eornliti011s under \Yhich faulting has r:rnsed barriers to 
migration . wlH'r<' oprn fiosures culling dcPply buried p!'trolif!'rous heels have 
formed cknrnels for the migration of oil, gas, and water and have then becomr scaled 
suflic·i('11t I.\· to retain a part, of the oil a11d gas in the reservoir roC'b, the )1l'OCetises herein 
outlined h:l\"e evident I>· funct ionrd. During tlw more' or lrss rxtpnsi\•e move
ment~ of oi l, gns, and water toward prod1winµ; \1-C'lls, the g:is :md oil tend (,o segr!'g:Ltc 
,1bo\·c thl' watl'r into fa\"Olll':tli l.\· s itu:ltl'd parts of th!' s,rnds. This bas bl'C'll tNmcd induced 
~<'gr!'galion. ] (,is mildly analogous (,o \1·hat happens 11·hen ha rd or lit hified strata ro11tain
ing uns!'grl'µ;:1tccl gas, oil, :rnd mcl.l'r under pressu re at'<' fractured hy faulting or fiRsuring . 

. \not lw1· illlportant a n:ilogy hc'l.11·r'l'll the deep-seated dTl'ds induced by oil and gas 
wells :md the cf'fcets of fault inµ; is the deposit ion of praetically t h<' s:1111r minNals in I.he \YC:ils 
nnd in till' n:tl ur,1] fii'sures. ( ':df' itP, barite, :md gypsum, \1·itl1 inclusions of wax.\" h>'dro
~:1l'iJons, accumulate' in such quantitil's in thl' \\·e lls of the .\pp:tl:tchi:m and :\lid-continent 
fields :1s to cause serious produrt ion troulil<'s. C':tlc-ite, g>·psuni. and w:tx.Y hydrocarbon~ 
occur in the 11,lllll'al fisRures Putting pptrolifl'rous strata in m:u1y firlds. Th e origin of both 
t.\"JW:i of dcposit.s, those in the \\'Clls and UHJ'e in the ro('k fisrnrcs , c·:rn \)(' tra<'Pd to the 
esrap<' of wat!'r, gas, and oil from prtrnlifNous strata. 

1Pr:Ltt, \\". E. , and LahC'C', F . lL : "Faultill!; and Pctrolpum .\ c:eumulat ion al :'lll•\ia, Tpxas"; Bull. .\111 . . \ ss . 
Pet. Gcol.. ml. 7. Xo. 3. p. 2:31 ( 192:ll. 

:n.ich, John L. : "The l--lydraulic Theory of Oil )ligration"; Dull. .\in . . \ss. of PC't. Gcol.. ,·ol. i, >: o. 3, p. 222 
(1023). 

J_\li ll:-:. R. Y:rn . .\.: ".:\alural Ga_..; ns :t Factor in Oil .\ligrat ion and Accumulation in the \ 'i c·ini ty of Faults"; 
.\m. Ass. of Pel. Gcol., rnl. i, pp. H-21 (102:J). 

:H inG-2! 
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\YheTe the gas originally accompnnying the oil and \Yater (primar:v· ga~ has escaped 
through the fissures, the accumulated oil may be practically devoid of gas. . . 
But where considerable gas under high pressure accompanies oil in faulted and fissured 
structures it seems probable tluit th is gas is either primary gas retained by the early sealing 
of the fissures, or t hat it is secondary gas \\'h ich formed in, or migrated to, the entrapment 
after the fissures were sealed. It is possible that both phases of gas ac('umul::ttion are 
represented in many structures. That there has been an enormous escape of g:1s incident 
to the migration and accumulation of oil in most fields is indicated by the high concentra
tion of salts in the waters associaterl with the oil. Thi s concentration ha' 11ndo11litedly 
been brought :d>out through the removal of \Yater vapo111· in escaping gasc.'<." 

Discu:-;sing the question as to why all the oil and gas doc~ not escape 
from faulted areas before the fissures are sealed, :.'Iills write;:: 

"The question might just as well be asked: \Yhy docs all the oil not flow from a pro
ductive sand through the \\'ells that tap that sand? In both cases, the flo"· ceases \\·hen 
the propulsive force becomes inadequate to propel the oil to the smfacc. Let it be remem
bered that under ordinary conditions of recovery, about 80 per cenL of the oil originally 
contained in a productive sand may, and probably does, remain underground "·hen an 
oil field is abandoned. As is the case with wells, the complete escape of oil through open 
fissures has probably failed largely because of dissipated gas pressures, "·hC'l'cas the final 
retention of the oil is due to the sealing of the fissures before the gas pressures in the vicinity 
of the faults have again built up through regional adjustments." 

Fault fissures may be sealed by the minerals mentioned by :.Iills and 
also by tar or asphalt . It has been shown1 that sulphate waters react with 
oil, the sulphates being reduced by the hydrocarbons of the oil or gas to 
sulphides and the oil and gas in part being oxidized. Hydrogen sulphide 
thus formed is readily oxidized to give sulphur which is quite soluble in 
petroleum. The high sulphur content of some oils may be in part at least 
accounted for in this way. As sulphate "·aters arc much more common 
near the surface than at depth, this action is probably greater near the 
surface and as the lighter oils arc changed into heavier oils by this action, 
and as evaporation and oxidation also take place near the surface, the oil 
may be changed to tar or asphalt and thus seal the a\·enuc of escape. 
According to Pack2 "the effect of the deeper waters on the oil is not so 
extensive as that of surface waters, but it is evident none the Je:-;s, for in 
place after place (in the 8unsct-:.1idway field) "·here walcr is found in the 
oil sand a deposit of Lar or heayy oil separale:s lhe portion of the !'and 
occupied by oil from that occupied by water." It is thus eYidcnt that in 
this case even at depth Larry materials can effectively seal off a channel 
of escape for oil. 

P01W8ITY OF RESERYOIR ROCE.:-; 

The commonest rocks acting as reservoirs for accumulations of oil 
and gas arc porous sandsLonc,.;, and clolomiLcs or dolomitic limcsLones. 
Other rocks arc noL of so groat importance, although in some fields oil 
has been produced in quan Li Ly from crevices in shalcs. 

The porosity of a snnclsLonc depends on a number of factors, as for 
example the shape of the sand grain s, the manner in which they arc packed, 
the variation in size of the individual grains, and the amount of cby or 

1Jl.ogers. G. S .: "The Sunset-,lidway Oil Field. Calif "; u.,.;.c.::;. Prof. Paper 117, l\ll 'I . 
Pack, R. \\'.: "The Sunsel·'liclway Oil Field, Calif."; U.S.G.S. Prof. Paper !JG, 1920. 
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silt or of calcareous or siliceous cement between the sand grains (See Figure 
5) . If the grains arc uniform in size and shape, the amount of pore space 
is the same no matter ho\v small or large the grains may he, provided they 
are packed in the same fashio n. · If the grains arc large there will be a 
comparatively small nmnber of lmge pore spaces, if the grains are small 
there will be a large number of small pore spaces, but the total amount of 
pore space will be the same. 'Nhere the grains are arranged in the most 
compact manner, the amount of pore space is about 25 per cent of the whole 
volume: "·here the grains are arranged so as to give the maximum pore 
space this amounts to nearly 50 per cent of the whole.1 As has been pointed 
out by Johnson and HunLley:2 

"A distinction should be made between the t heoretical porosity of a rock and its effP.ctive 
porosity. O\\·ing to the fact tbat in many rocks a considerable proportion of the pores do 
not cornmunieate, even t hough the theoretical porosity may be high, the yie ld (of oil) is 
necessarily ,-ery 1011·. A rock with very small pores cannot be drained of its oil content 
even though such pores communicate, because of friction and \\·here gas or water is also 
present bee a use of capillarity." 

c 

B D F 

G.S.C. 

Figme 5. (.\.ftcr E. R. Lilley). Some types of rock textures and structmes that affect 
porosity. A: sedimentary deposit of grains "·ell sorted according to size, interstices 
comparatively large, degree of porosity high . B: sedimentary deposit of grains 
poorly sorted acco rding to size, interstices comparatively small, degree of porosity 
low. C : sedimentary deposit of grains well sorted according to size, t he grain s them
selves porous, the interstices comparatively large, degree of porosity very high. D: 
sedimentary deposit of grains well sorted according to size, the comparatively large 
interstices reduced in size by deposition of mineral matter, t he porosity diminished. 
E: rock rendered porous \J.v presence of fissmes produced by solutions. l •': rock 
rcndcrccl porous by presence of fractures. 

Thus, although a fine-grained sand may have as much porosity as a 
coarse-grained sand , its effective porosity may be very small and in some 
cases may cnn be nil. As already indicated, if the grains of a sand are not 
uniform in shape and size, the smaller grain s may fill part of the spaces 
bcL\\·ecn the larger grains and consequently redl!l:c the porosity. Silt 
and clay or materials cementing the sand grains will also diminish the 
amount of pore space. 

1Slichter, C. S.: "Theoretical lll\·cstigalion of the ~[otion of Ground \fatcr'"; U .S.G.S . 19th Ann. Rept .• 
pt. 2, p. 305 (189D ). 

' Johnson, R. ll., and lluntlcy, L. G.: "Principles of Oil and Gas P roduction,'" p. 34, 191G. 



K ext to porous sands, dolomites and dolomitic limcsLon cs form the 
most important reservoirs for oil and gas. 

Analyses, published by Orton, 1 of rock from different parts of the 
Trenton formation first drew attention to the fact that in the Trenton 
oil fields of Ohio the oil is associated with dolomite. Pieces of reservoir 
rock, dolomite, blown from the 'vells, are very porous, whereas the compact 
limestone wi th a low magnesium content holds little if any oil and gas. 
It has been thought that the porosity of the dolomite is clue lo its formation 
from limestone, since in the change of a relatively pure limestonr to dolomite 
a shrinkage of as much as 12 per cent may take place. The view that the 
porosit~· is wholly clue lo clolomitization >ms questioned by Phinney2 

because " chips and larger masses thrown out 0f the " ·ells by the force of 
gas show that even "·here the rock is hard and cornpacL .3ntall cavities are 
scaLLered throughou L in su ch a manner as to suggest that a part of its 
subsLancc had been removed by solu tion." It is now generally known that 
porous limestones and dolomites in certain cases furnish su ita bl e rcse1Toirs 
for ve ry large amounts of both oil and gas. 

Dolomite forms in several ways, '3 as for example by: (1) deposition, 
(2) replacement, (3) leaching. Twcnhofel concludes that: 
"lJnleRs the eiwironmental ro ndilions in the seas of the geologic past " ·ere greatly difforrnt 
from what tll('~· arc at prcse11t, there is little possibility that th e dolomites 11·r rc formed by 
primary organic or cliPmical deposit ion. On the other hand , sediments \Yhich originally 
were d<>posited on the sea floor as calcium carbonate, or "·ith calcium carho1iatc as the 
most important constituent, arc known to have become dolomitir.cd a fc,,. feet belo11· the 
surface. The high content of magnesium carbonate arose eitlwr from leach 
ing or rrplaccment of calcium ca rbonate. 

It has been commonly assumed that in the formation of dolomite by repl:"tcrmrnt, 
there is an increase in the porosity of tlic rock formed" 

and i hat i he reaction involvrs: 
".\. shrinkage of 12 ·30 per cent in volume. ;\[any dolomites a re porous and cavernous, 

mid this d1:1raclcri stic has brcn assumed to be typical of all dolomites and to have arisen 
through replacement after solidification. JTo\\"cvcr, many dolomite,; have morr than the 
rcquirrd porr spacr, while otlwrs, in cssrnti:1lly horizontal positi011s, liavc less than 0 · l 
prr crnl. lt is difficult to explain these variations as due to rrplacemrnt :done. Hhclls 
11·hich havr undergone partial or compkte rrplaccmcnt by dolomite in numerous instances 
sl1ow no decrease in voJumr, and it is obvious that field obsrrvations do not support the 
vie,,· that dolomitization invoh·es a decreasr in volume. Although it has not been proved 
lh:1t the po'"osit>· of some dolomites is due to replacement it is probable that a part of it 
ma~· arise in this way, hut there is a v:1rict~· of other factors "·hich arc determinants of the 
por space, among which arc the physieal characters of the particles composing the original 
calcitr sediments, thr cernentation, tlw leaching subsequent to deposition, and the pressure 
to whieh the sediments \Yerc suhjrctcd. 

Onr feature in the clistrihution of dolomites which is of interest is the fact that the 
occurrence or dolomite very frrqu cn tly is regional rather than local. " 

Accorcliug to Hmrnrd4 porous limestones may he clas,,ifi.erl according 
to the origin of their porosity as follows: 

(1) Limestones with primary porosit~r 
(a) Chalk 
( b) Oolitic limrsto nc 
( c) Primary crystall ine dolomite and limrstonc 
( d) Coral reefs 

•Orton. Edwnrd: Geol. SurY., Ohio, YO!. G, pp. 103-105. 
'Phinney, A . J.: "The Natural Gas Fields of Indiana"; U.S.G.S., ll th .\nn. Rcpt., p. 658 (1889). 
3Twenhofcl. H ., and Collaborators: "Treatise on Scdirnentation," 1926, p. 257. 
• l l_ownrd, \\". Y.: "A Classification of Limestone Resen·oirs"; Bull. Am. A ~s. Pet. Gcol., YOI. 12, Xo. 12, p. 1155 

{ 1928). 
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(2) Limestone with secondary porosity 
(a ) Limestone associated with former erosion surfaces 
(b) Limestone with porosity developed as a result of mineralogical 

changes 
(3) Fractured limestones 

(a) Strongly jointed lim estone 
(b) Limestone fractured as a result of crustal movement 
(c) Limestone fractured as a result of mineralogi cal changes 

According to this author limestones wit h primary porosity ra rely form 
oil rese1Toirs, and limestones in whi ch t he porosity has developed below 
an erosion Rmface probably form " fully 95 per cent of the known limestone 
rese rvoirs.'' 

An un co11formity represent s a hreak in sedimentation and m ay or 
may not represent a period of time during which t he already deposited 
Red imen ls were su bjeded to erosion. It is thought t lrnt secondary por
osity may cl eYelop in limest ones as a result of leachin g and solution cl uring 
a period of e rosion , the porous h oriy;on s b eing confined wit bin t h e dep t h 
of groundwater penetration. 

According to Beal and Le" ·is :1 

" :\Iany geologists nnd engineers engnged in es timating, by the use of porosit>·, t he oil 
content of sa nds in t he l\lid-continent fie ld orJinarily use a fac tor of 17 ~ per rent. 
The porosity of t he ordinary oil sand in Cali fornia is usually t aken as about 25 per cent , 
undo ubtedly a low figure, since sands as loose ns t hose generally average 3G per cent or 
more in porosity . Porosity in the .Appalachin n field is estimated at 10 to 12~ per cent, but 
actually prod uc ti rn por tions of th e sands p roli:dJ!y average at least 15 per cen t." 

HELATIO::\ OF OIL PRODUCTION T O GAR PHERf-rcm_;; 

T he am oun t of oil recoYcred from oil ::;ancls hy ordi11 a r>· mcihocl s is 
h>· no m ea11 s t he total am ount in t he Rand. Som e estinrnics place t h e 
n'cove r)' at only 10 to 20 pe r cent. The a mount recovered " depends 
main) )· upon t he porosit )' and size o f t he pore::;, upon the aYailahle energy 
with in ihe sand fo r expelling ihc oil from t he pores o f t he san cl, and upon t he 
cffi eicn c)· of i hi s energy." The ga::; di sso lved in t he oil 1111der pre::;sm e is 
t he ma in fo rce th at expels oil from a sand , a lthough gravitat ion and waicr 
pressure a rc important in some in si an ccs . The failme of a well to produce 
more oil , even though only JO i.o 20 per cent of t he oil in the smicl has been 
ext ract ed , is not, a ccordin g to Beal and Le" ·i::;, t.he result of exha ust ion of 
i hc oil, hut is due to t he <'xh a 11 stion of t he gas associated \1·ith t he oil. 
Th e conservation of gas in co nn exion wit h p rodu cing wel ls is t hus o f vital 
impori a 11 ce. 

Heal and Le\1·is Im Ye di seussecl the effect of gad pressure 0 11 p rod uci ion . 
nncl t he fo llo\1·ing ::;t atrmcnts a rc m ainly hasecl on t heir treatment of t h e 
i=: ubjec:i. Sinee t he amount of gas tha t can be cli sso lw d in the oil is p ro
p or t iona l t o t he pressm c, " douhling t he pres::;m c, the refo re, douhles t he 
quant ity of absorbed gas a nd hen ce ihe energy, bein g the pressure mult i-

1 Bea l, Carl 11 ., and Lewis, J. 0.: "8ome P rinciples Go\·erning the Production of Oil \\"el ls" ; 1.7 .::>. Bur. of 
) l ine,, nu ll. 19~. p . 7 ( JD21 ). 
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plied by the gas Yolumc, is quadrupled. The cxpulsive energy thus in
creases as the square of the pressure, provided there is enough gas asso
ciated ·with the oil to saturate the oil at the existing pressurc. " ~omc of 
the gases present arc condcnsiblc at the higher pressures ancl t hus go into 
solut ion as liquids. The effect in the field is that the expu bivc energy 
may in crease at eYcn a greater ratio Lhan the squa re of t he pres,.;urc. It 
is essentia l, therefore, in the hcst interests of t he life of an oil field, that an 
amount of gas as small as possibl e he used to proclu cc each hal'l"d of oil. 
If large quantities of gas arc allowccl to escapc freely in the in itial stages 
of production it is obvious that the recovery of oil \\·ill be mu ch les:-; than 
the possible maximum. 

In many fields the gas pressure is about equal to the h~·clrostatic 
pressure, a condition that has hccn cxplainccl1 by t lw "fact that t he weight 
of water in the rock pores resis ts the slow outward moYcment, and t ha t 
cquili brium is established when the outward pressure is cq ual . . . . . 
to the hydrnstatic head. " There arc many in st ances ho,1·cyer , where the 
gas prcssurc is mu ch in excess of t he theoretical hydrostatic pressmc and 
'Vashburnc believes this excess of pressure may be "assigned in general to 
greater freedom of communication underneath t he sane! . . . . . to 
locally more active ascent of rock fluids from any cause, or to greater 
resistance above the sand. " Pressures lower then the theoretical hydro
static pressure may , on the other hand, be "assign ed to the opposite causes, 
or to leakage, or to dryness of parts of the overlying rock." As proof of 
the origin from below of pressures in excess of the theoretical h~rclrostatic 
pressure 'Vashburnc cites2 the fact that such excess pressures arc most 
common in areas where fracturing is prevalent. Also, excess tcmpcratures 
in oil fields, excess of chlorine in associated waters, and the abundance of 
helium in some deep wells, poin t to the same conclusion. It has been 
shown that capi lbry pressure under certain conditions is quite large, but 
" Tashhurnc believes since therc is n o change in Yolumc in capillar)· move
ment that capillarity itsclf could not produce any great pressure in an oil 
sand. 

lrnLATION OF OIL PRODl;CTIOX TO THE SPECIFIC 
ORA YITY OF THE OIL 

A hci1V)' oil hcing more viscous t han a light oil requires morc energy 
to expel it from the pores of a sand. ~in cc in any rcscrYoir t herc is only a 
certain amount of a\·ailahlc cnerg:v clue to tJ1c gas prcssme , it follows, 
therefore, other factors being equal , that there \1·ill he a la rger ultimate 
recover)' of the oil if it is light than if it is heavy. For the ;;~unc reaso n 
the initial flow of oil from a sand is likely to hc sma ller if t he oil is heavy 
than if it \1·erc light. The general tendency, ho,1·cve r, for an oil well prn
clucing heavy oil, is to decline less rnpidl)' than one prnducing light oil 
under similar conditions. 

1\Ynshburnc, C. \\".: "The Capi llary Concentration of Gas and Oil"; Trans. Am. ln:st. +\fin . Eng., Yol. 50, 
p. 857 (1914). 

•Op. cit., '" 856. 
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RELATIOX OF OIL PTIODL.7CTION TO SPACIKG OF WELLS 

The rela(.ion ,:hip o[ production to spacing of wells has been discussed 
by Beal and Le\\·is, t and they point out t hat the closer t he spacing of wells 
the greater the ultimate rccoYcry o[ oil. The gas absorbed in the oil is the 
propulsive force driving the oil to a well and for each reservoir only a 
certain amount of cncrp;:v is aYailable. The energy clue to the gas prcssme 
may he dissipated in driving cithcr a small amom1t of oil a long distance 
or a largc amount of oil a short distance. It is desired , of course, to ohtain 
the maximum possible l'eCO\'f'l')' of oil and it is obvious that this end \\·i ll 
host hr accomplishr cl where the cnrrgy is usrcl in <lriYing a large amount 
of oil a short distance, or in othcr \Yorcls where the spacing of the \\·ells is 
close. Thorn arr, nat mally, limits to the close spacin g of wells and for 
each ficld there is a ccrtain spacing ·which is t he most economical. 

'Heal, C. lI., and Lc" io , J. 0.: LS. Bur. of \lines, Bull. l!14, p. 25 (1921 ). 
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CHAPTER II 

PHYSICAL FEATURES, STRATIGRAPHY, AND STRUCTURAL 
GEOLOGY OF SOUTHERN ONTARIO 

PHYSI CAL FEATL.7RES 

The part of Ontario lying between lakes Ontario, Erie, and Huron, 
and extending cast ward to about the vicinity of Kingston comprisc8 the 
\\·estern part of \\·hat has been termed the St. La\\Tence region (See Fig
mc 6) . lL is underlain hy almost horizontal Pal::eozoic strata and its 
general lcYcl character contrasts greatly wi th the more rnggecl topography 
of the Canadian Shield \Yhich form s iti:; northern bound ary from the v icin ity 
of E:in gston to the southern encl of Georgian bay. T o the cai:;t, between 
Kingston and Brockville, a sou them proj ection of the C'anadian Shield 
crosi:;es SL Lawren ce river. East of this proj ection the ~t, . Lawrence 
region is again underlain by flat, P ahcozoic scdimc n ls. 

The known oil and gai:; fields of Ontario arc confin ed wi thin the more 
\YCsLcrl y divii:;ion and thi s consis ts of two areas, a western highland aJ!Cl an 
eastern lowland, cliYidcd by t.hc northcasterly facing Xiagara c;:;carpmcnt 
(See Figure 6) LhaL s tretches from Niagara river at Qucenston around the 
west encl of bkc Ont ario at Hamilton, ex tends n orlh\\·eslcrl>· lo Brncc pcn in
su la hct\\·cen lake Huron and Ueorgian bay, and reappears to the n orth
\\-etiL in ~Ianitoulin and adjoining island:; in lake Hmon . The Niagara 
escarpment is an erosional feature and O\res il i:; formation and prcse rYation 
to the fact lhaL iL ii:; capped by rclaL ivcly hard, r csistan t limestone and 
dolom ite (of Xiagara age) OYcrl y ing cai:;ily eroded, sof t shales. The 
heels clip in lo Lhc cscarpmen L and the wea Lhering mrny of the soft c;halcs 
at Lhc base undermin es the upper hard layers, these break off in large 
h!o('ks and the abrupt ri se of the e:;carpme11t fronL i:; preserved as i t slowly 
relrcals \\·estwarcl. T he 1\iagara escarpmen t is a trnc eucsLa. 

The lowland nor th of lake Ontario rises genlly norlhm1rd from Lhc 
lake' shore. It- commences at E.ingsLon , it s north boundary passing gracl 
u all>" mrny from Lhe lake i11 a nor Lhwcslcrly direction, the wid th in creasing 
from ZC' ro at I\:ingsLon to almost 100 miles between Lhc " ·csL end of lake 
Ontario at the 1\iagara escarpment ancl l\ficlland on the north boundary 
aL C:eorgian b ay. The escarpmen t at the west encl of lake On tario aL 
H amill on ri ses abruptly from an eleva tion of 400 fecL at the base to 650 
feeL al the crest and eleva l ions somc\Ylrnt higher a re r each ed aL some dist
ance souLh of the edge. At various places alollg the escarpment, which 
trends norlhwesterly, there is a c;harp rise of about 300 fret and an elevat ion 
of 1,706 feel is reached on the top of the highland in t he vicinity of Dundalk 
in Grey county 10 miles \rnst of the cscarpmcn t face, although the eleva
tion in front of the escarpm ent is only about 1,000 fret . . \. t Colling\\·oocl, 
Lhe escarpment is on ly a short distance from Georgian bay with an cleva-
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tion of 580 feet and the Lop of "l3luc moun tain" on top of the highland 
in Collin gwood Lownship has an clcYation of 1,655 feet . The escarpment 
follows the cast side of Bruce peninsula to i ts north encl where it forms 
cliffs which rise abrup tly from the shore fo r a height of 300 feet. The same 
steep front characterizes the cast and north 8horn,; of ::\fanitoulin and 
adjacent islands. 

The highest part of the upland smfacc is found sou th ancl west of 
Collingwood where clcvatiom; of from 1,600 to 1,700 feet occur. The 
surface, hm\·cver, slopes soulhwcsLcrly to the levels of bkcs Huron (578 
feet) ancl Eric (571 feet). 

The \Yholc of the sur face of southwcsLcrn Ontario has been glaciated 
and is, for the most part, covered by a mantle of glacial materials consist
ing of gravel moraines and boulder clay. lL is thought that in the region of 
the Great Lakes Lhe ice advanced and retreated five Limes and one in tcr
glacial period was sufficicn tly lon g for the deposition of ahou t 400 feet 
of interglacial beds in Toronto area. The ice-sheet removed the soil and 
weathered rock formed during Lhc long period of erosion prior to lhc advance 
of Lhc ice, and widely distributed boulders of Prccambrian rocks over Lhe 
whole of the glaciated surface. Previously formed stream valleys were 
filled with glacial debris and the Great Lakes in their present fo rm did 
not originate unLil Lhc drainage, after the final retreat of the ice, had 
become adjusted to the new topography. From borings that have been 
maclc and from a study of glacial materials in reference to the underlying 
rock surface, i t is now known Lhat an old, buried channel extends from the 
\'irhirpool rapids on Niagara river to flt. David on the Niagara escarpment. 
Eviclcn tly at one time the ancestral Niagara river flowed over the escarp
mcn t aL St. D avid and during a long period of time the fa lls gradually 
retreated an cl a gorge was produced similar in character to the present 
gorge helm\· Xiagara Falls and which intercepts th is old go rge al the Whirl
pool on N ia gara river, in fact the \Vhirlpool is due to erosion of lhc present 
river in the glacial debris filling the old channel. An other old river channel 
occurs between Barrie and Toronto.t \\'ells bored in the glacial and inlcr
glacial materials filling this old channel reach great depths. Some of lhe 
depths recorded are: Barrie 280 feet., Hichmond Hill 400 feet., Newmarket 
265 feet, Bradford 330, and one well 2 miles \\"es t of Thornhill reached a 
depth of 650 feet before the underlyin g rock was ci1eounLercd . The 
lasL-mcJl tioncd \Yell \rns drilled at an elevation of 650 feet, so tlrn,t lhe 
bottom of the glacial and in tcrglacial materials is now at sea-level or 246 
feet below the leYcl of lake On Lario. It is obvious, therefore, that at the 
time this old channel was fo rmed the region stood higher than at present .. 

The glacial drift that covers the bedrock has a variable thickness 
and hence the present topography doc:,; not exp ress the relief of the under
lying rock smfacc nor docs i t show any relationship to the underground 
structure. The glacial drift conceals the underlying rock over a great part 
of both lhc upland and lowland, but; many streams have cut through the 
surface cover and, especiall:v where the rock fo rmations are fairly massive 
and resistant limestones, many good sections arc Go be fou nd. 

iColcma.n , :\. P.: Lniv. of Toronto f=; tudics , Biological Series ~o. 21, 1922. 
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St. Lawrence region \Ycsbrnrcl from I\.ingston at the cast encl of lake 
Ontario is underlain by scdimcn tary i:;Lrata ranging in age from Ordovician 
to late D evonian (See Figure 6) . T he straLa, in general, have a low, souLh
wcsterly clip, so thaL proceeding i:;ou Lh\rni:iL younger formations appear 
at lhc surface and each fo rma lion occupies a belt of counlry striking 
northwcst and sou thcas l. The olclcsL of these sediments were deposiLcd 
in a Hca thaL advanced from the sou Lh OYcr a surface formed of P rccmnbrian 
rock and having a, relief lhal, presumably, was of much lhc same character 
as Lhat of the Canadian f:lhicld of Loday. In certain parts of Korth America 
Lhc close of Lhc Precambrain was followed by the deposition of Cam
brian sediments, but apparently thr Cambrian seas did no t exten d in to 
southern Ontario \\·est of the Frontcnac axes, as no C':1mbrian beds have 
been recognized Lhcrc and the in coming seas of early Ordovician time 
deposited a basal series of coarse san dstones or arkoscs composed of mater
ials derived from the underlying Prcrmnbrian rock;; . As the surface on 
\Yhich Lhcse ma lrrials \\·ere clcposit ccl was Ycry irregular, it \ms inevitable 
thaL Lhc Lbickncss of this basal mcmbrr should be highly variable an d from 
well records it is known to range from lcs.3 than 1 foot to 75 feet. In 
Simcoe distri cL, where these basal beds arc exposed, Johnston1 has sLatcd 
Lhat they pass up,rnrcl " in to reel and green shalcs with intcrcalcatcd lenses 
of Lhin beds of sancl :sLonc ancl occasionally Lhin beds of fin e-grained lime
stone." The beds arc 
"frequen tly absent on the sides and tops of ridges or domes of t he crystalline rocks. 

. . . The sandstone and shalcs arc best developed in b11sins bct11·een ridges of the 
cr ystaliinc rocks where thcY occasionallv kwe a maximum thickness of abo ut -10 feet. 
Tiicy arc local in character 'and derivation and evidently represen t t he old soil covering 
of the Prccambrian rocks so mc1d rnt sorted, real'r:mged, and rcccmcntecl and it seems 
probable that they represent Lhe iniLial, neur-~ hore deposit of t he ncxL succeeding formation." 

In norLh\Yest ..'.'\cw York ::;Lale ca.st of the soul hern extension of the 
Frontenac axis from Canada, Lhe basal fomrnLion of the Pal~ozoic is the 
P otsdam sandstone of Cambrian age. This in many cases has been con
fused \\'ith the basal arkosc ancl san dstones of the sou thwcs tcrn peninsula 
of Ontario, but all ava ilabl e evidence seems to show that the Potsdam 
sea came from Lhe south ancl t hat though i t in vaded Canada cast of the 
FronLenac axis, iL did not extend \\·est of it . 

K car Kings( on, aL the \\'est edge of the l''ron tcnac axis, the basal 
sandsto nes have been named the H,iclcau bccls.2 They have been included 
by Eincllr 3 in the Pamrlia formation whi ch in this area consi,;ls of about 
40 feet of lim cst0l1c:;, a hoYc ;j feet of sanely calcareous heels carrying quarlz
itc pebblr,; ancl Hma ll boulders up to one fool in diameter. The lime
stones have a fine, C'\'C'll lrxl ure arnl in part show rnul'h srn1-crackin g, 
indicating; shal lo,,· 1rnkr deposition. .\ s the ::;ea gradually encroached 
over the region wcsL of Eing,;ton, sands and arkoscs cont inued to be 
dcposiLccl on t be Prccamhrian surface along the advancing shoreline, but 
the)· arc not ncccsf'a ril>· of thr same age aH Lhe lilholog;ically similar bed':> 
in the l\:ingston nrca, in fact the:;e basa l Randsloncs and a rkoscs consliLu tc 
" ·ha t has been called a tangential fo rma tion. 

'Johnston,\\'. ,\.: Ceo!. Sun·., Canada, Rum. Rcpt. 191 l. p. 25·1. 
' A 111 i, JI. ~l.: Gcol. i:ioc. Am., ,·ol. X lll. pp. 51i- 18 (1902 ). 
31',ind lc , E . .:\L: "Tile Ordo,·ician Limestone of tbe Kin~s ton Arca"; Ont. Bureau of .. \li nes , \ "Oi. XX\', pt. 3, 

p. 40 ( 191G ). 
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The Black Hivcr group in N cw York :; tat0 has he0n there defined 1 

as in cluding in ascending order, the Lowvillc wiLh the Leray member, the 
'Vatcrtown, and the Amstcrclam2, the latter only present in the east. 
According to Kindle the Lowville with the Leray succc0cls the P am elia 
in Kingston area, but the \Vatcrtom1 is a bscnl. In Simcoe area, the 
basal sandstones and shalcs and closclv associated lime.stones arc overlain 
by the Lowvillc a bove \Yhich lies the Coboconk limestone whi ch is co tTc
latcd with lhc Leray of N ew York. The Coboconk id about 35 feet thick 
and the upper pmt is characteri zed b>· a great abundan ce of chert. Che rt 
is evidently a prevalent feature of this formation and occnrs iu lwd s assigned 
to the Leray at Kingston , as well as in tlw t>'PC s0ction in Xcw York state. 
Black HiYer st rata \1·ith basal a rkose heel s lie on ihe Precamhrian in 
:'.\fanitoulin Island region :tnd it is evicl0nt , iherdor0 , that a belt of Black 
RiYer si rata stretches a ll the way from Kingston westward along t he 
northem 0dge of the region. 

The Bl:tck Hiv0r strata dip g0nilY souihwestward and p n,ss bcne,tth 
lim0sto11 0s of Trenton n,p;e n,nd these, lik<' the Black HiYer strata, form n, 
h elt strcichinp; from Kingston on lake Onta rio to Geo rgian hay a nd :tppear
ing also on l\Ianiioulin island. The Tr0nton consists o f lim0sto nes with 
sha ly partings. These li.m0stonr,.:, as indi cated h)' bore-hole records, 
extend westward and so u1 h\1·ard h0neat h tlw )"Otmp;r r strata of t he pen
in sula ar0;t l)" ing h etwe0n lak0s Huron a nd Eri0, hut in t his a rea iL is not 
poss ible from the drill r0 cords to dist inp;uish hrtween t he strata of t he 
Trenton and t he Black RiYcr groups whosc combined t hickness in t he 
Esscx-Ecnt a rea a ppears to be as murh as 500 fcet . 

At one timc thc \1·hole se ries of limcsto ncs ah oYc t he Black HiYcr 
ancl bencath a succeedinp; assemblage of black sh a lcs, was consiclcrecl to b e 
Trcnt on and the O\'c rlying sha les \l"C re callccl utica. R aymond 3 p;aYe t he 
name Cobo u rg formation to an uppc r part of i hc lirn csto nc sc ries . This 
same fo rmat ion h as hecn recognizccl" at C'ollingwoocl on Georp;ia n ha)" 
a ncl prcsumahly cxtencls in a conlinuou s belt from there cast,nncl to Co
hourp; and on cast a long t hc shor<' of lake Ontario. l <'o r a number of 
rca::;ons t he C'ohomg limcstone is 11 0\1· co nsiderccl to hc of Utica age. 
Th us t hc t hi ck J imesi one scri cs pcnc1 rnt ccl hy many lJorc-h oles in the 
southwest iw nin sula of Ontario and customarily repo riccl as Trcnt on proh
ah l.1· includes not only Bl nck HiYc r linwstones in t he lowc r part hut lJ't ica 
limcstoncs i 11 thc upper par L. 

Th<' Cohourg limcsto nc, -10 rnil cs (':tst of Toronto , is O\'crlain h>· dark 
or nearly black shales wi1 h thin lirnc;:;to nes hclo ngin p; to the Collingwood 
formation. Th<'sc hC'<ls, \1·it.h oYcrlying dark sh:dcs constituting the 
Glouccstcr fo rm at ion , cxt.cncl n ortlrn·csi 11·anl to t h<' foot of G-;'orgian hay 
whcre, hmYC\'er , t hc Colling,1·oocl is larp;cl>' limcstones.5 The l\rn forma
tions arc of l -1 ic:i ap;c a nd the da rk shalcs arc commonly rdcrrecl to as 
Utica shnlcs. Thcy disappcar wcst.\1·md lic low a yo un p;c r SC'l' ics of p;n'v 
sha l c.~ 11·ith 1 hi n intcrheds of sand :-;t 011 0, former ly known as 1 he IT udson 

'Cushin!!':. H .P., F:lirC'hild, If. L .. Hucde111ann, R .. :-'111ith, C. Jr. , jun.: ''Geolo~:• of tht• Thou~and hlands 
Ilegion": :-<. Y. ::it:tle .llu,. Bull. Xo. 1-J.j, p. 85. 

:!Cushing, H . J'., and H.ucdcmann, I{.: "Geology of :--: aratoQ;a :-iprinf!:~ and \ 'ic·ini1:•": Bull. ·.\~.Y. ~tatc .\[us. 
Ko. J(i9, IUl4, p. -1.; . 

. I /so 
Cu~hing, H. f '.: "Lowt•rPalreozoi<" Hocks of -:\Tew York"; .\m . Jour. ~ci., \·ol. X.\.XI, p. in ( \!)\I ). 
"Raymond, P.: Gcol. C'un-., Canada, .\l us . Bull. Xo . 3 1. p. l ( 1921 ). 
•Parks. I\'. A.: Ho;-. C'ol'. Canada, scr. l V, rnl. XXl l , p . .J(i (1928). 
•Parks, \\' .. \ .: Roy. ::'oc. Canada, \'Oi. XX !f, >CC'. 11", p. -lti (1928). 
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River group, and to \l·hich Focrstc-1 applied t he name Lorraine, a name 
introdu ced lon g ago to designate related strata in K cw York state. Owing, 
hmYeYcr , to difficul ties encoun tered in correlating these fltrata in Ontario 
with t hose of t he K ew York section , Parks2 introduced the name Dundas 
formation for t he:;e grey sha les overly ing t he Ut ica in T oronto and Geor
gin,n Bay m('as. The Dund as formation has been divided into four nw mhers 
which from lO\\·est to higlw:;t me as follows: H osccl a le 10 or more feet 
thick , D anfort h .17 or morr feet t hi ck, Humher 282 or more feet t hick, alld 
Credit 50 feet t hi ck. Th e fa u1m or 1 he;;e strata is in part sirn ilar to t he 
Lorrain e faunn, of X ew Yo rk n,ncl in pmt similar to t he :\Iaysvi lle or Ohio, 
a formation considered to he t he approximate cq ui Yn, lent of th e L orraine 
of K ew York . T lw Dundas beds occm in the vicinity of aml to t lw west 
of Toronto, a nd extend to c:corgian l>ay a nd along the cast side of Bru ce 
peninsula. l \' cst\\·ard 1 he)· clip genii)· beneath succeeding fornrntions a nd 
hoth t he Dundas and Collin g\l·oocl or cquiYalc nt· fo rmations han! hcen 
1wnctrail'd liy man)· drill hole;; i.n the southwei'i t ern peninsula of Ontario . 
ln the logs o[ such well s 1 he lower, 1warly hlack sha lcs :nc usual!)· cl csig
nalecl as Utica a nd tlw ove rl y ing, gn'yc r :;hales \\·ith int ercalated san dsto nes 
arc termed Lorraine . 

T lw Dundas, gn')· ;;hall's \\·ith t hei r thin inierlwds of sanrbionc an' 
overlain west of Toronto h)' gn 'yish shal e's \\·ith in i e rsi rat i fl('d I inwst ones 
a nd ;.;and y beds and 1 hese a rc follow('d h)· reel sha le;;, 1 he whole conl'tit ut i ng 
i hc Hichmond group, t he )·oungest division of t he OrdoYieian . The lower, 
gre)·ish si rat a a rc ahoui I 00 fret thi ck in the Credit Hivcr sed ion nea r 
T oront o ancl h:lYc been divided li)' D ycr'1 in to thn'<' m emhc rs w hi ('h from 
IO\\·cst to highest me as follO\rn: Erinclalc, ~trcctsYill c, and :\Icado\n-alc. 
The diYisio n hcfo·ccn ihc Dundas and the OY<'rl)·ing Hichmoncl is rn:1de on 
fauna! cliff<' n'n<'<'s, ihere hcin g no :tppa rent ])]'eak in scclimcntn,t ion. The 
11ppennosi cl iYision of ihc Hichmond , the red shal<• lll<'Jnl)(' r, is k 11 mn1 as 
the Que<' nsto11. Jt oc·cms at 1.he foot of t he 1\iagarn escarpment from 
north of :\Icaforcl on U('orgian ha)· to :\'iagara riYe r, increasi ng i11 i hick
ncs;; so uilrn·ard io ahou1 !,OOO fee1·1 a . .; shown hy wdls drilled in ..:'\iagara 
pcninsul:i. On ::\Ianitoulin islan d the position of ihe Qu<'<' 11 sio11 is occupied 
hy gn')·, J'o,;;;i liferous I imesi ones a nd sh:de, t lw Qucensto n red slrn les 
fartlw r so ui h being , ac:conling to Foersi.c," "the C'Si uarin c repn'S<' n1at iYes 
of a part of 1 hose ma rill <' si rni a w hi C' li e lsc\\·hcn' arr known und<' r 1 be term 
Hichmo 11 d formaiion .' ' The red , Qucension r-; hale,; <·xte nd far to i h<' \\·est 
beneath the coYcrin g of lai.C'r si rain and baYe ll<'l'll penetrated h)· deep 
wells, as in I\'ent co1 rn i)· fo r example. Presumahl)· 1.lw undt'rl)·ing , grey, 
sha ly, Hichm ond strata also <'xie nd und<'r 1 lw whole peninsula, \l"Ci't o[ t he 
?\iagara ('sca rpmcnt, although in th e logs of \\"('lls these ;.;trata arc diffi cu lt 
to separate from ihr tllld('J'l y in g, ;; ha ly formations. 

Tlw red Quccn"ton shales of t he so ut lrn·csi. pe n imnda of Ontario and 
ihc grcY limcsiones and shale;; i hat a re ihcir equiYalcnts 011 ::\faniioulin 
is land ar<' 1 he )·mmg('st OrdoYirian bed ::; in 1 hie; part of Ontario. .\. fter 
the deposition of i h<' QucC' ll ston 1 lw OrdoYici:rn sr:l" \\·it hdrC\\" from th is 

1_1_:oer:-.if', .\.F.: "l'pper ( )rd()\·ic-i:rn Formations in Ont:irio and Quebec"; Gcol. ~un·., Canad:1, .\ l rlll. 8:3 ( !!.JIG). 
:? Park.s, \\.A.: " T he :-::tratigrnphy and J>ai<t•ontoloµ;y of Toronto and Yicinity"; On t. Dept. of .\line:-:, vol. 

xxrx. pt. r. (Jn20) . 
3J):-,·c r , \\". 8.: ";-itr::tti,e;r:lph.\· and Correlation of the Credit Hi\·er :section"; Onl. Dept. of .\li nes, YO!. xx rx. 

pt. \ ' I (1920 ). 
4.\falc lom, \\" .: "Th e Oil and Gas F ields of Ontario and Quebec'; Gcol. i-:un-. , Cannda . .\lcm . 81 ( L 15 . 
;"·F ocrstc, .\. J' .: Gcol. :-'un·. , Canada, .\l em. 83, p. 115 ( HJlti ). 
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region. In early Silu rian time a sea again advanced owr the region and 
in it deposits belonging to the 1\Icdina-Cataract series L were laid clown. 
The oldest member of this series as exposed on N iag::na riYel' is the Whirl
pool sandstone about 22 feet thick; it outcrops along ihe )iiagara escarp
ment, but thins to t he northwest and disappears south of Collingwood. 
As indicated b>· horings it extends beneath :vounger strata westward to Elgin 
co uni>', hut docs not occur at Petrolia nor at Oil Springs in Lambton county . 

. \long Niagara riYcr the Whirlpool sandstone is owrlain hy a bout 
::30 feet of strata, mainly shalcs, constituting the 1\Ianitoulin fornrntion. 
As traced north\\·est along the Kiagara escarpment, the 1\f anitoulin fonna
iion hecomes a dolomite about :30 feet thick at Cabot head on Bruce peninsula 
and at least GO feet thick on ~fanitoulin island \\·here it rests directly on 
the !'hales ancl limestones of the Richmond formation. Tlw ::\Ianitoulin 
format ion is thought to unde rlie all of southern Ontario west and south of 
the :Xiagara escarpment. ln ~iagarn peninsula it is a shale formation, 
lrnL elsmrhere is mainly dolomiLe . 

. \ long Niagara river the 1\Ianitoulin formation is overlain by a few 
fecL of grey shale, represc.n Ling the Cabot Head formation, which in tur.n 
i.3 surceed<'<l by 50 feet of reel and grey shale and sandsto11e constituting 
the Grimsb:v member. The Grimsby decreases in thickness \YesLward 
::111d noL far beyond Hamilton is no longer recognizable. On ;\iagara river 
the Grimsby is overlain by the Thorold grey sandstone, 7 feet thick and 
traceable nearly to HamilLon. Northward from Hamilton the three forma
tions merge into one known as the Cabot Head and consisL of red and grey 
shales, shaly sandstones, and shaly dolomites, 110 feet thick at Owen Sound. 
The Cabot Head formation, as shown by \\·ell records, underlies the south
we::;tem peninsula of Ontario. 

The sLrata from the \ Vhirlpool sandstone to the Thorold sandstone 
constitute Lhe :Yicdina-Cataract series. This serimi, as exposed along 
~ iagara river, is overlain by Lhe Clinton fonnaLion, there consisting of 
three members, namely, the Furnaceville shale 4 feet thick, the Reynales 
or ·\\'alcott dolomite 12 feet thick, and Lhe Irondequoit dolomite 7 feet 
thick. The Clinton beds thin Lo Lhe northwest and clo not appear to reach 
farther than 20 miles north of Hamilton, but boring records show they 
exlend beneath younger beds westward to lake St. Clair. 

The Clinton strata on Niagara river arc oyerlain hy about 85 feet of 
dark grey shales with some calcareous beds constitui.ing the Rochester 
which also has been called Lhe 1\iagara shalcs. These in turn arc overlain 
by the Lockport or Niagara dolomite \Yhich forms the summit of the 
::\iagara e,;carpment. The Rochester shale Lhins Lo the ,,·est\\·arcl and 
ends not far north of HamilLon, but the Lockport clolomiLe continues 
north, increasing in Lhiclrness from 80 feet at Niagara lo more than 160 
feet al Cabot head on Bruce pellinsula and to more than 200 fceL on :\Iani
louliu i:;lancl where it forms the uppermost strnLa preserYed there. The 
Lo('kporl dolomite presumably exLends \\·est\Yard and southward beneath 
Lhe ~·oungcr formations of southern Ontario, but is not easil>· distinguished 
in the logs of \\'ells from the oYerlying Cfuelph dolomite. The basal mem
ber of Lhe Lockport in Kiagara peninsula, according to \ Villiarns,2 " consists 
of a bed of argillaceous dolomitic limestone, 8 Lo 9 fceL thiek, whieh \\·a,; 

I For a full description of the Silurian strata. See Williams, ~I.Y.: "The Silurian Geology and Faunas of On tario 
Peninsula, the .\lanitoulin and Adjacent l slands" ; Goo!. Sun· .• Canada, :irem. Ill (19191. 

' \\"illia111 s, :ii. Y.: Geol. Sun-., Canada, .\ !c m. 111, pp. 58-59 (1919). 
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formerly extensively worked at Thorold for the manufacture of natural 
rock cement. " This is what has been locally called the DcCcw watcrlime. 
I t is "a commingling of the dolomitic Lockport sediments with the argil
laccous Rochester sediments." Above the DcCcw waterlimc in Niagara 
peninsula there is a member called the Gasport by Kindle.1 According 
to this author "the section on the Canadian side at N iagara falls shows 
7 feet of hard, grey, subcrystallinc, crinoidal limcsL011c, sharply differenti
ated from the saccharoidal dolomite above and the 9 feet of argillaceous 
limestone below." According to "Williams this member ''"cstwarcl from 
Kiagara is 5 to 28 feet thick and at Thorold is composed largely of coral 
reefs. The DcCe,Y and Gasport members of the Lockport arc local develop
ments and arc not recognized in Ontario outside of Niagara peninsula. 
In the vicinity of Hamilton at the top of the Lockport there a rc 80 to 90 
feet of argillaccous limestones and some shalcs and these have been called 
the Bar'Lon bccls. Also, in the wes tern peninsula of OnLario, even-bedded, 
:irgillaceous, arenaceous, or bituminous dolomites occur at the top of the 
Lockport and these arc known as the Eramosa beds. According to vVil
liams2 these beds are 40 feet thick at \ Viarto11 in Bruce peninsula, 30 or 
more feet thick at Guelph, and 35 feet thick at Spencer creek, 7 miles 
"·est of Hamilton. South of Hamilton the highest of the dark, slaty 
st.rala, known locally as the Barton beds, are probably the equivalent 
of the Eramosa. The Eramosa beds are quite bituminous and are tran 
sitional "·ith the overlying Guelph formation. 

The Lockport dolomite along Niagara river disappears above the falls 
beneath the Guclph formation, consisting for the most part of a light grey or 
cream-coloured clolomiLc generally having a porous, saccharoidal texture. 
The Guclph underlies a belt of country from 5 to 13 miles wide extending 
from l'\iagara riYer wcsLwanl and then northward to Bruce peninsula. 
In :::-Jiagara peninsula the estimated thickness of the Guclph is 140 feet, 
farLher north the thickness appears to be only about 90 feet, the decrease 
in thickness according to \\Tilliams suggests erosion prior to the deposition 
of the next succeeding formation. The Guelph dolomite continues west 
hcneath younger beds and may underlie the whole peninsula of southern 
Ontario where many ''"ells penetrate it and in some cases give a thickness 
of as much as 240 feet for the combined Guclph and Lockport formations. 

It is gcncrall>' assumed that after the deposition of the Guelph beds, 
Lhc Silurian sea wilhclrcw from the southern Ontario and adjoining region s, 
but. left a large, nearly isolaLcd basin of water covering southern Ontario 
ancl the neighbouring part of United StaLcs. In this basin were deposited 
the somc\1·hat abnormal, youngest Si lurian sediments. The earliest of 
Lhese arc the beds of the Salina formation of which t.hc lowest member is 
the Camillus, consisting of grey or green shale with beds of dolomite and 
g>'psum. These beds occupy a broad belt trending west from Niagara 
riYcr ancl then north to the shores of lake Huron north of Southampton. 
The Camillus at Niagara has a thickness of 387 feet, at Delhi in Norfolk 
county 310 feet, at London 750 feet, including 170 feet of salt, and in Dover 
Lownship near lake St. Clair the thickness varies between 550 and 7±5 fect. 3 

!Kindle, E. 11.: U.S. Gcol. Surv., Folio 190, p . 7. 
2\\'illiams, _j[. Y.: "An Eurypterid Horizon in the ~iagarn. Formation of Ontario"; Gcol. Surv., Canada., '.\Ius. 

Bull. No. 21, p. 1. 
3\\' illiams, 11. Y.: Geol. Surv., Canada, 11em. 111, p. 84 (1919) . 
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The Camillus member is overlain alon g its west edge by the Bertie 
member, consisting of beds of dolomite, watcrlimc, and shale varying 
in thickness up to 40 feet. Overlying the Bertie is the youngest member 
of the Salina, the Akron dolomite, less than 10 feet thick. The Salin a 
beds disappear to the west under younger strata and with varying thick
ncsscs underlie the whole of the peninsula bounded by lakes Huron and 
Eric. In the district bordering D etroit river a group of strata named 
Bass Island or Lower Monroe series is known mainly from drill records. These 
beds lie above the equivalents of the Camillus shale and below a sandstone 
termed the Sylvania. The thickness of the series is 330 to 37 5 feet and it 
consists largely of dolomites with one thin shale horizon. It seems prob
able that the Bass Island series is abou t equivalent to the combined Bertie 
and Akron, that is to the upper part of the Salina. The Sylvania sand
stone of the D etroit River area varies much in thickness and appears to 
be an IBolian deposit formed after the ·withdrawal of the sea in which tlw 
Bass Island strata had been deposited . Above the Sylvania lie 300 to 
nearly 400 feet of dolomites and limestones known as the D etroit River 
or Upper Monroe series. Their contained fossils have been variously 
interpreted as indicating the strata to be of late Silurian or early 
D evonian age. It seems probable that the period of erosion represented 
by the Sylvania sandstone includes latest Silurian time and that the 
Detroit River series is thus of ve ry early Devonian age. If so this series 
was deposited in a sea that did not reach far eastward into Ontario and 
which withdrew from the area in early Devonian time. Later in Oriskany 
and Onondaga time, after a period of erosion , a sea advanced over southern 
Ontario and in it were laid clown Devonian strata. 

The eastern edge of t he area occupied by Devonian beds follo\YS a 
curving, westerly course from the head of Niagara river to the vicini ty of 
vVoodstock and from there strikes northerly to the shore of lake Huron 
near Port E lgin. W estwarcl from this edge as far as the head of lake St. 
Clair, higher and higher members of the Devonian occur in successive 
bands or irregular areas stretching north and south. The youngest Dev
onian in Ontario borders the north shore of lake 8t. Clair, whereas south 
of this, as a result of gentle folding, successively lower horizons come 
to the smfacc until in the southwest part of Essex county the Onondaga 
appears resting on the Detroit HiYcr Rerics. Along the eastern cclge, the 
Devonian resL8 on late Silurian strnla, but on horizoJ1s that differ from 
place to place, since dming late Silurian ancl early DeYonian time lhe 
region was a land area undcrp;oing erosion . The earliest Devonian bccls 
along the eastern edge of the Devonian area arc the Oriskany sancbloncs, 
usually a massive, coarse-grained, \\·hite to yellowish rock probably no
where more Lhan 20 feet thick and occurring only in a stretch from :::-Jiagara 
river west to the west boundary of Haldimand county, beyond which 
the overlying Onondanga rests directly on Silurian strata. 

Everywhere in Lhe southwcst peninsula of Ontario the Onondaga 
limesLones occur either at the surface or underlying younger Devonian 
strata. These overlie the Oriskany in Kiagarn penin sula, and the Detroit 
River series in Essex peninsula. The Onondaga is the large productive 
oil horizon of Ontario. According to Stauffci·L 

'Stauffer, C.R.: Gcol. Surv., Canada, Mcm. 34, p. 6 (1915). 
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"The Onondaga limestone is a most va riable form at ion :.L it is t raced westward across 
the proYincc. :\ear For t Eric and Port Colbornc the lower portion is a compact , cher ty, 
grey limestone . . . . . These beds pass upward into an argillaccous, browni sh limc-
8tonc in which t he foss ils occur c hi e fl~' in semi-crystalline streaks. This portion is gradually 
succeeded by :t high!~· calcareous, semi-crysta lline, grey limestone in massive beds which are 
separated by t hin par t ings of a greenish shale . . These beds are overla id at places 
unconfo rm:i bly, b~· cherty, bluish black, compact limestone . . . . The. e beds in 
t urn pass up1rn rd into VC l',V cher ty, grey limestone . ronstituting the uppermost 
portion of the Ono ndaga in t he vicinity of \\ ' indmill point. .\ s t he fo rmation is traced 
westward t he lo11·e r and upper portions either thin out entirely or become more li ke t he 
middle par t and arc inseparable from it . ... At Springvalc t he bottom Jaycr8 
of t he Onondag:i rontam such quantit ies of co~trse sr1ncl t hat t hey resemble very closely 
th e t rue Oriskany 8andstonc except that they con tain t he Onond aga fauna. The supply 
of sand fo r these beds und oubtcdl .1· came from a nearby deposit of the Oriskany which was 
worked over b.1· t he advancing Onond aga. scfl ::mcl t he result ing nrnterial incorporated in to 
t he basa l layers of t he deposit from that sea . . The Sp ringvale sandstone has a 
t hickness o[ about 8 or 10 feet and is fou nd outcropping a long t he edge of t he Devo nian 
westward from Il:igcrsvillc [or a distance o[ nearly 6 miles." 

The t hickness of the Onondaga is variahlc, hut as given by well logs 
reaches as much as J 50 feet . 

In N ew York the M arccllrn; sh ale overlies t he On ond aga, but is fo und 
at only a few localit ies in Ontario . It is a h rownish hlack shale which 
ou tcrops in t he Yicinity of Port Bmwel[L a nd occurs in t he drift n ra r Port 
Stanley. It grades upwards in to dark limestones a nd shales which on 
account o l' lit h ological and faun al resemblan ce to the Delaware limestone 
of Ohio arc kn own by t he name of D elawa re . In m any \\'Cll logs of Ontario 
the D e lawa rr srcm s to lie direct l:v 011 the Onondaga a nd a division ])ctwccn 
t hem is impossible; its t hickness is, presumabl:v, 60 feet or m ore . 

Above t hr D ela \Ya rc is a soft hluc sha le known as the " lower soa p" 
of drill r rs. This is th C' Olcn t angy sha le a nd in the Pct rolia field i t is said 
i o he -±0 to 70 fret thick. Above i t occm s a limeston e known to t he drillers 
as the " middle lime" and called the \\'ickier heels. These a rc 10 t o 1.5 feet 
thick. Thr:'c a rr fo llowed b:-· the Prt rolia shale or " u111wr soap " of drillers. 
These a rc so ft, blue sha lrs which at P ci roli a arC' 100 to J:30 feet t hick , but 
at Sam ia a rr statC'd to he as mu ch as 260 feet thi ck.~ Ahovc t he P ct rolia 
shale is t he Ippenrnsh limest on e or t he "upper lime" of cl rillr rs. It is 20 
1 o 50 feet t hi ck. Th r Olenta ngy ,;hale, 1 hC' \Vidde r beds, P etrnlia sha le, nncl 
lppenrnr-oh limestone const it ute what ir-o known as t he H amilton fo rm ation . 

Overlyin g i he Hami lion of Ontario is a black sh ale which h as b een 
called 1.lw Hmon shalc .3 Th r Hmon ::;h ale is ve ry hiiumin ous an d is said 
hy Kindle 1.o rnnta in m ore t han HJ p er cen t of comlrn stib le m::ttk r. At 
K ettle' poin t, lake H u]'(l11 , 1 br Huron shalr is characteri zed by 1. he p resence 
of spherical conerC'i.ions, m any o l' la rgr size . On!:-- about J 0 feet of th is 
blac k shale is r xpo,;cd ai l\:C'it le poi11 t; in the Yi('init:-- of ~ ::t rnia it i;; more 
t han 3:) i'C'et t hi ck. ()\-erl:-,i11g it a rr a renaceo us g rC'en and hlac: k sha lcs 
t hougl11 to \Jr long 1.o 1. hC' P ort agC'-C'henrnng gro up an cl \\·hich \Jeeause t hey 
occ ur in \\'dis nC'ar P ort Lamhi on lrnvC' been c:n llC'd t hr P ort La mhton 
,;]rnlc;;:1 Thr P or t Lnmhto n shales n, re 30 or m orr frd t hick an d a re t he 
:-·o un gest conso licl ai ecl rock" in sou thwrste rn Ont ~t ri o. ::\ o ::\ Icsozo ic o r 
T criia r\' form at ion s a rc knmn1 and the surface mate ria ls a rc for t h e 
most p·a rt (~ l ae i a l or R ecent . 

i st:i.uffcr, C. H.: Op. cit., p. 7. 
2 \\'illiams . .\1. Y. : "Oil Fields of :--ioulhwestern Ontario"; Gcol. Sun·., Canada, Sum. Rept. 1018, pt. E, p. :J3. 
J i~indlc, E . . \ I. : Geol. ~un·., Canada, ~um. Hcpt. l!H2. 
<,;tauffcr , C. H. : Up. cit., p. 13. 

;34 .1 01>-:~~ 



28 

STRUCTURAL GEOLOGY 

The Pahozoic beds of southwcsLcrn Ontario clip toward the soutlY1wst. 
am1y from the Canadian Shield. As stated hy ::\Ialcolm t the dip 
"docs not cxcrrcl a fe11· fecL per mile, but results in the exposure of the clifTcrcnt formations 
in long belts 11·ith a norlhwcst trend across the province, so that in trnvrlling from Kingston 
1o Harnia, one passes over the bevcl lrd edges of successive younger formations from tlw 
Black HiYcr group to the Por t Larnblon beds. The souLhwesterly clip of the strata con
tinues lo that part of the province ],·ing between lake Eric and the sout h end of lake Iluron. 
From 1 his f<Cclion there is a grnclual rise of the strata towards the south\\'cst and the Onon
daga formation \1·hich has disappeared beneath the eastern edge of the Dch,l'arc reappear~ 
in Essex county." 

Thu c; there is a hroacl s.'·nclinc extending; from the c;outhcrn end of 
lakr Huron in a souiheasterh· direction i.o lake Eric and in this syncline 
the youngest DcYonian rock:;. in Ontario occur. · 

Earl.'· gcologist:;2 were of the opinion 
''that the Cincinnati and ?\nshville nnticline, on the flanks or near the crest of 11·hich the 
grent oil and gas fields of Ohio occur, extended norLhcast1rnrcl from Ohio through thr 
western end of lake Eric into \\'estcrn Ontario. This now appcnrs to be true only in part 
.... . The Trenton along the supposed axis of the anticline, \\'hirh in Ohio is only 350 
feet belo\1· scn-lcvcl nt FillCUay nm! 800 feet near lake Eric, is 1,500 feet below sea-lcYcl i11 
Colchester to1n1ship, Onlario, 1,860 feet at I~camington and 2,5-±3 fcrt at Petrolia. Con
tinui11g northcasl\\'nrcl from l'etrolin the Trcnlon begins lo rise, as it is 2,310 fecL 1Je]01y sc:t 
leYel ncnr 1111\'0ocl, 1, JG(j feet ::it Hlrntforcl, 572 feet at Glc11 . \llcn, 310 near Alma, nncl 350 
in Osprey (OWJ.1ship, Grey county ." 

Thus ii. is appmeni. 1hat1.he Trenton in Pci.rolia area occupies a position 
on a clownw::up \Yhich as already stated is inclicaied b.'· thC' la,tc DC'YOnian 
bed:; at the surface and extends from 1.he soui.h rncl of la,kc Huron sou i. h 
to la,kc Eric. To 1.hc northwest of P ctrolia, wcsi. of 1-iagirnrn· in 1.hC' CC'ntre 
of 1.he :;\heh igan hasin hei. wecn lakes IIurn11 an cl :'.\Iichig:rn , 1. he Trenton 
is more 1.han 2,500 feet lower than at Pctrolia. As alread.'· c;taicd ihcrc i:-; 
a regional rise nori.heasi. of Pctrolia of a few fc<'t io tlw mi le. Tlw dO\rn
\\·arp appears 1 o be a cross-fold on 1.hc Cincinnati anticline \\·hieh crosses 
1.he \\·c;.;t cud of lake Eric i11 a northeast clirC'ci.ion, passes through Essex 
county into Lambton a nd K ent <'Ountie,:;, and is apparcnfl as a Ycry broad 
warp as far as \\' ooclstock in Oxford couni..''· The C'ineinnati ani. iclinc 
was in augm atecl in 1.hc OrcloYieian ancl hy the close of the :-lilurian \\'as a 
brnad , but YC'ry fl at, arch in south\\·c:;t.crn Ohio. The rnoYemcnt continued 
1.o 1.hc close of the Carboniferous period \\·hen the Appalachian mountains 
\\·ere upliftrcl. In 1.hc Ohio region the shalcs oYCrl."ing the Trenton 
me ihid:cr on the fl anks than on 1.hc crest of the Cin cinn ati anticlin e. 
In 1.he Ontario a rea 1.here is also much nuiation in 1.hc thickness of the 
shalcs between 1. hc t.op of 1.hc Trenton and 1.he base of the Qucenston ; 
1.hus, at Beaclwillc, Oxford county, 1.hc thickncss4 is approximately 720 
feet ancl in Tilbury East in Kent county it is GOO and ()50 feet, wherea::: 
at Pctrolia5 it is only 370 feet, but is 585 feet6 in Colchester ~outh to,rnship, 

''l:lklom. \\'.: "The Oil and Gas Fields of Ontario and Quebec"; Gcol. Sun-., Canada, }lem. 81. p. ~5 (1915). 
2 ~mit.li, H. A.: "The OccurrctH'C of Oil and Gas in .Michigan"; .\lich. Gcol. and Biol. l:iC'r., Pub. H, Geol. ::;er . 

11, p. 52 (1912). 
•Logan, Sir \\'illiam: "Geology of Canada , 1863,", p. 378. 
41\'illiams, ~l. \'.: Geol. Surv., Canada, '!em. 111, fig . 4 (1910). 
•Knight, C. \\'.: Ont. Burc"u of ' l ines, Ann. Hept., \'OI. XXl \',pt. II, p. 86 (1915). 
•J{nignt, C. \\'.: Op. cit., p. 75. 
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Essex county. There is also much variation in the thickness of 1.he upper 
~ilmian, especially in the case of the salt and g)·pstm1 ])eds of t he ::falina 
formation. The D ei.roit H ivcr series is also a local development and is 
followed by an erosional unconformit)', so that t he first formation of t he 
middle D evonian in southwestcm Ontario rests on different members of 
i he underlying formations at different localit ies. Due to these facts the 
Onondaga limestone, \Yhich is 1.he great oil-bearing memher in Ontario, 
docs 1101. follow t he minor folding o( the Trenton, ])ut docs follow in a general 
\\·ay t he regional soui.hwest dip as far southwest as t he easi. part o[ K ent 
eouni.y, ali.hough the amount o[ dip of the Trenton a nd of the Onondag:1 
is not the Rame. From this it is inferred that the folding that affected the 
Devonian also affected the Ordovician, but t hat there was some deforma
tion o[ t he Ordovicia n prior to 1.he deposition of t he D evon ian sediments . 
The local folding in the DeYonian, which casuerl 1.hc conccni.ratlon of oil 
into field s of limited exi.ent , has heen fairly well outlined IJ)" drilling, but. 
from 1.he information availab le it is not poss ible to clcto rmin e to "·hat 
extent, if an:v, 1.his same local folding occms in t he TrenLon or ini.ermediate 
fonnai. ions and it is suspected t hat each oil and gas horiwn presents a 
separate problem as far as the occurrence of oil and gas in it is con cern ed . 

The oil fields o[ so uth,ye;-;tern Ontario thus occupy local fold s within 
a basin st ru ct ure in whi ch occurs the youngest D evonian strata known in 
Ontario. 
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CH.\PTJm III 

HISTORY OF THE DEVELOPMENT OF THE OIL AND GAS 
FIELDS OF SOUTHERN ONTARIO 

Oil sprinµ:s a11d asphalt iH Ontario were known to the earliest sett lers 
and Indians. Loµ:an t giYes a detailed account of occurrences. 

" Two oil-bearing beds arc here [Bertie township, \\"cllancl county] visible, the one 
;) and the other 8 inches in th ickness, while others arc said to re concealed by t he 
water in the quarry (lot 13, range 2). \\ 'hen the rock is recently broken, the oil is seen to 
be confined to the cells of corals which belong to the gcncrn Tl cliophyllum and Favositcs 
and mnkc up a great part of the beds in question. The corals arc surrounded by a solid 
crystalline encr in al limestone which is free from oil, but as the li1ncstone dries by exposure 
to the ,iir, the oi l spreads and colours the portions around the corals, giving rise to the 
appearance of a continuous band of the dark, oil-stained rock ,,·hich is limited both above 
and bclo\Y by the solid and light coloured limestone. This appears to be no t only destitutc 
of petroleum, but impermeable to it. 1n some of t he l.Jeds were found large H eliophylli 
where pores were open but contained no oil. A thin and continuous bed of Favositcs was 
white, porous, :rnd destitute r1f petroleum, whi le beds above and belO\\' ,,·ere filled ,,·ith it. 
One of t hese, 3 in ches in th ickness, was sccn to be twice interrupted in a dis I ance of a few 
feet giving rise to the appearance of lenticular masses of dark, oil-stained corailinc limc
stone embedded in a lighter coloured and compact rock. . . . The beds of limestone 
are here somewhat inclined, t hey arc very massive and the oil-bearing la~·e rs sho\\' no dis
position to separate from the contiguous portions. 

A sim ilar coralline bed impregnated \\'ith petroleum and lying im mediately beneath 
a layer of chert, occurs a mile to the \\'CSt of the village of Jarvis ; aml the quarries in the 
limestone of the CJorniferous (Onoudaga) formation at C:rnvclly bay in \\'a inUect (\relland 
county) present pctrolcnm under simi lar co ndi tions to those described in Bertie. In the 
township of Riinham (llaldimand county) shells of P enlamerous 01·al11s in the same lime
stone arc found havi ng an interior cavity lined with crystals of calcite and fi lled with petro
leum. 

In other locali ties the bitumen in th is formation is solid and takes the fo rm of asphal
tum or mineral pitch. On the 6th and 7tb lots on the south line of l\'inc::irclinc, is a quarry 
where abont 20 feet of the Corniferous (Onondaga) limestone is cxposcd. The lo\\'er 
beds arc yellO\Yish grey, massive, fincly granular, fit ted for buildin~ and holding a fe,,. 
corn is. ln the upper part of t he sect ion arc t hinner, slaty beds, some of t hem of a dark 
chocolate colour, a ltcnrnting "·ith pale yellowish ear thy layers. 1-'pccimcns from one t hin 
bed in the upper part of the section contained no less than 12 ·8 per cent of bitumen soluble 
in benzole. ln others, which were much less coloured, t he coml.J ust ible matter, which 
gave a smoky flame when the stone was placed on the fire, was in a great pa rt insoluble in 
the same liquid. . . 

The districts yielding oi l in western Canada [southwestern peninsula of Ontario] 
were made known b~r natural oi l springs, small quan tities of petro leum being found floating 
upon the surface of tbe \rnter, or as in Enniskill cn, forming, by its dr,,·ing up. beds of tarry 
bitumen. On sinking through t he cla~· which in J.;nniskillen covers the surface of the rock 
with a thick ncss of from '10 to 60 feet, a bed of gravel is gcnerall~· met with, from ,,·hich 
considera ble supplies of petroleum arc obtained . . The arcas 1\·itbin wl1icl1 
natural oi l springs kwc becn observed in ,,·estern Canada, besides thc onc found on Grand 
::\ lanitoulin i,;lancl jprcHu1wtbly from the 'Ctic:1 formationi, are fom in nu1nl~cr. Two of 
these are in EnniHkillcu, one in t he southern part of the township on Oil rrC'ek, and another 
in the northern part. A th ird locali ty is in the to\\'nships of i\ losa and Oxford on the 
Thames, and a fourth on l3ig Otter crcck in Dcrelrnm near Tibonburg ln 
Enniskillcn . . . the sha lcs of the ll ami lton formation arc found i>l'neath the cla~·; 
\Yhile in Dereham, the Corniferous ;Onondaga; limestone is covered only be· about -JO feet 
of drift clay. 

The modificat ion s which petroleum undergoes b>· cxposurc to the air m·c YCJ',V inst rn1· 
I ive. l'artlc· by Yolatilirntion and partly by ox iclat ion it becomes less fluid and eventual],· 
is changed to a solid form. Thus near O il creek in Enniskillen I hc thickened oil forms t\\'O 

IJ.og:ln, ~ir \Ym. : "Geology of Canada, 1863." I). 522. 
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layers, known as gum beds, of a viscous, tarry consistency and covering together t\YO or 
three acres, with a thickness varying from a few inch es to 2 feet. At P ctrolia in the 
northern part of Enniski llen, in sinking a well near a natural oil spring, a bed of mineral 
pitch or asphaltum similar to that just described but more solid was met with at a depth 
of 10 feet in the clay and repos ing upon a layer of gravel of 4 feet. This bed of bitumen 
is from 2 to 4 inches in thickness and is read ily separable into thin layers, wh ich are so soft 
as to be flexibl e and sho1Y upon t heir surfaces the remains of leaves and insects which 
had become embedded in the bi t umen du ring its slow accumulation and solidification 

In some i11 sianccs the hardened bitumrn is found in the cav it ies of the bi t umin
ous rocks themselves. Thus at J\in cardine a black, hard, bri ll iant form of mineral pi tch 
occurs in small quan t ities in the fissures of the bituminous Limestone." 

Th0 0Yic10nr0;:; of pr1.rolN1m in sm1tlrn·est0rn Ontario b0i11g so abundant, 
the dewlopmellt of tlw oil fie lds on !)· a11·aitcd the finding of a use for th0 
oil. This lwgan in "1867 when ::\fr. \'{. H. Williams of Hmn ilton undertook 
the distillation of t he tarry bitumen O<Tll1Ti11g in Enniski llen township 
at the present f'itc of Oil Springs 11,ncl thus began the rdin ing industr)·. 
Thii-i came about as th0 res1 ilt of th0 s11c('0ssful introduction of' oils 
both for illuminating and luhrien,ting J1lffpos0s. ::\ fr . ·Wi lliams rea lized 
that th0 asphalt O('('L11Ti11g in Enniskillen ('Ould he rn.;ed as a substitute for 
coal in t lw manufaeture of suc-11 oils and had the ad\'a11tage OYer coal of 
containi11iz; 80 per c·0nt of volatile materia ls. It wn,.~ soon discovered that 
on pen0irnting helo 11· the asphalt th0 material became more fluid and hen ce 
1~ 0arer th0 ro.11dition iw0d0d for rnanufact ur0.1 Tlw first \Yell drilled hy 
\ \'illiams in 18.')8 rcaehed the gravd above the bedrock. This 1rns in reai
it)' the first oil ll"ell drillf'd in America, although it did not penetrate the 
rock as clicl the Drake well of Pennsylvania drilled in the fo llowing year. 
The success of the Drake 1Ydl encouraged drilling into the roc:k at Oil 
Springs an cl Shaw2 dr illed t he first 11·cJ l in 18ti l striking oil at 160 fret in 
a gusher that f!01recl uncontrolled for sewral days. Great drilling ac:tivit)" 
fo llowed and Oil Springs bec:ame a tcmn. The 11·ells c:anw in 11·ith a flow of 
oil t hat could Jlot lie eo:ntro llecl and much oi l was wastf'd. Robe rt Bell 
Yi.;;itcd the ar0a in the spring of 18()2 and reports3 that at the time of his 
visit, "the t runks of th0 tre0s over a considerable 0xte:nt of low ground 
were hlackenecl to a height of i<eYern l feet b~· the oil which had kmporarily 
fioocled the neighbourhood." C'ornrne11ti11g on the drill ing boom \Yinehell4 

state:<: 
"Tlwre \\"ll~ no use for the oil nt t hat time. The price had fallen lo 10 cents per barrel. 
The unsophisti cated sett lers of that ll"ild and wooded region seemed inspired by a n infatu
ation. \ \"ithout an object save the gratification of their curiosity at the unwon tcd sight 
of a co mlrnst ible fluid pouring out of the bosom of the earth , they seemed to vie with each 
other in plying their ha t ily and rudely erected '·sp ring poles" to \\·ork the drill 1 hat was 
almost sm c to burst, at a depth of a hundred feel, in to a prison of pet roleum. :-:ome of 
these \\·ells fl owed thrcr hundred and six lnmdred liatTr 1s per clay . Others flo11·cd a thou
sand, t\\·o thousand, and t hree thousand barrels per d a:v. Three fl owed scvern lly six 
t housand barrels per day and the "Black and :\lnthcll"son" wrll flowed srven thousand 
five hundred barrels per clay. Three yea rs lalf' r the oil would have brought te11 dollar~ 
per h:ll'rel in gold. . . I t float<>d on t he \\·ater of black rn'rk to the depth of () 
inches, a nd fonnrd a fi lm upon the surface• of l:tkr l ~ ri c. .It length t he st rc:un of oi l brcame 
ign ited and the co lumn 0f f1 :1 mr rnged dO\rn the \\·indings of the creek. . . . . l 1rom 
det a iled determin ations 1 have a~rrrlaincd that during the spri :1g and s11mmr r of 186:2,' 
no less than 5,000,000 bnrrC'ls of oi l floated off upon th e water of B lack Creek." 

11lobb , Chas.: "On the Petroleum Spri ngs of l\"eslern Cnnnda": Can . Jour., rnl. YI, new ser., p. 315 (186 1) 
' H arkness, H. H.: "Oi l and Gas in Ontario"; Dull. Can. Inst. of .\!i n. a nd Jll et., :\o. 14:J, .\larch, 1924. 
313ell, R obert: " The Petroleum Fi elds of Ontario"; Can .. \! in . He,·., vol. U , p. 124 (1888) . 
•11·inohell. Alexander: "Sketches of C reation' ', p. 286, 18i0. 
;;This probably is a mistake and should be 1861. Ore Harkness, R. B. : "Oil and Gas in Onlario"; 2nd (Tri· 

ennial) Empire :\l ini ng and .\I ctal luq!ic:nl Congress, 1927 . 
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The success in obtaining petroleum at Oil Rprings cncomagccl explora
tory drilling allCl the Petralia field (For situations of these an d other oil 
or gas fields in Ontario, See Figmc 9) m:rn discovered about 1862 or 186:3, 
hut flowing \Yells \YCH' not obtained until 1865. There \\·ere no method ,; 
for controllinp; the wells an d conPcqucnt ly much oi l wa s lost in this field 
as at Oil Springs. A portion of the Bot]rn·cll field along Thames riYer 
\Yas also cliscowred in 1862, hu t the main part of this field \l"aR not developed 
until about 1895. The Oil Springs, P0trolia, and Bot]rn·cl l Spring8 fields 
lrnYc liccn the large producers of oil in Ontario, alth ough subsequent to 
the clevclopm0nt of these field s nrnch exploratory drilling \rns clollc and 
RCYcrnl srnalln fie lds \l·ne cliscoYcred. This dcwloprnent, according to 
Hark1wss, 1 \\·as clue to bctfrr refining rncthocls. The Olltario crude oil 
contains an appreciable quantit)· of sulphm whic·h giws it ai1 offensiYc 
odour an d c·om·equc ntl:-· it s11ffercd from corn1wtitim1 " ·ith the Ohio and 
PennsylYanian nude oil which is prac·ticall:-- sulphm free . After 188;) 
helter rcdistillation method:> to remove the sulplnll" brought a better price 
for crude oil , \1·ith the consequent H'Yival of i11 tc1w;t in fi ndinµ; new som·ccs 
of oi l. Part of thr success in Ontario , howcYer, shou ld he attrib utrd Lo 
thr deYelopment df the scirn cr of petroleum grolopy. The enun ciation 
of the a nt iclin al thron of oil accumulat ion had a trrmrndous influence in 
the location of ,1-clls ,~· ith thr consequent successful results. Hobert Bell ~ 
states 
"The anliclinal t heory in connexion wit,h the aecumuhtion of gas and petroleum was 
first mentioned Lo the writer by the bte Sir \V. K Logan in the autumn of 1860 . . . . 
But this idea seems to h:we originated with his colleague, Dr. T. Sterry Hunt2 who men
t ioned it in a leclure delivered in i\lontreal a nd published in t he Gazelle of t hat city on 
March 1, 1861." 

Th r effect of an antidinr 011 accumulation \ras discussed b:-· Loga n3 

in " Gcolo12:y of Canada, 1863," b11 t boring in Ontario on the theory that 
the Cineinnati anticline extended into Ontario from Ohio follO\YCd the 
publication of the report of Edward Orton4 on the " Grology of Ohio" 
in ] 888. Professor Orton was no dou ht p;reat ly influcncNI h)' th e re-state
ment of the anticlinal tlwory by I. C. ·w hite and his sucC'ess in applying it. 
Orton 's statem ents that the gas in Ohio was related to the Cincinnati 
anticline led to the locat ion by Eugene C'ostc of a 'rell near H.uthvcn 
l;ct\rccn J\"ingsvillc and Leamington in EsPcx county. This well was 
complctrd in 1889 with a ga8 flow of 10,000 ,000 cubic feet a clay. This 
\ras thr l;q!irniing of the Essrx gas fi e ld. In t he sarn r year clrillin!l-' 7 
miles cast of Port C'olbornc opened up a well of 1,700 ,000 c11hic feet in 
what later clcYclop0d into the ·w clland-Ha ldiman d gas field. This surecss 
led to rnu eh drilling, an d gas \1·as rxportccl to Buffalo and D etroit, a co n
dition that co ntinur cl until the gas fi eld began to sho"· exhaustion. The 
export of gas to Detroit \ms stopped in 1901 an cl to B11ffalo in 1908. It 
is interesting to note that drilling for gas in the Caledonia arra in 180-± 
led to the cliscoYer)' of the g:-·psum which has suhsrqurntly been mince! 
in t hat lorality. An inc:reasc in the pric·c of oil in l 805 kc! to a large in
crease in the num brr of wells in th e Pctrolia an d Oil Springs areas and to 
considerable exploratory drilling. Several \1·clls \1·rrr drilled on P clcc 

inarknrss, R. n.: "Oi l and Gas in Ontario"; 2nd (Triennial) Emp. :::md i\lin . Cone;., 1927, pp. 23-2-L 
'Bell, Robert: "The Petroleum Fields of Ontario": Can. Min. Rev., ml. VJ, p. 124 (1888). 
3Logan, Sir \\"m.: "Geology of Canada, 1863." p. 3i9. 
•Orton, Edward : "Geology of Ohio," YOL \"[ (1888). 
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island and t'rn of these reported oil, but no field dcwloped. The l;etter 
price of oil led to the opening up of the notlmell field whi('h had been 
abandoned in 18GG owing to water troubles and because of the better 
results lJCing olJtained at Pc1rolia and Oil SpringR. B:-· 1800 a number 
of Rmall oil fields had ])een found in Rarnia to,rnship , in Zone townRhip 
near Thamesville , and in Eupliemia and Dawn to\\'Jrnhips , and ill 1899, a 
Rrnall field \\·as opened up in DmmiC'h tO\rn ship, Elgin C'Ount:-·. In Hl09 
a gas strike "·aR made in "\ mal;el to"·nship , Brnre county. in the Trenton 
formation. This strike led to 1.hc dewlopment of a smnll gas field. In 
1902 a well Mruck o;l in Haleigh tomiship , l\ent cmmt)', and by January, 
190:3, tll'rnt:-·-fiye \Yells " ·ere being drilled. In April. sixt:-' '"ells had been 
complet ed and tell " ·ere being drilled . The first \Yell produced 1 .OOO 
hanels a day " ·hile it f!O\Yed and h:-· April '"a,R pumping 2.) barrels a day. 

The year HJO,) "·itnes~ed i lie finding of the :\ f oore Tomi ship field 
in Lamhi.on county and the J.eamington field in :\Jcrsea toll'nship , Essex 
coun ty. Somo large wells were obtained in this lattN field from the 
Guelpli formation, the largest· one fl o,,·ing initial!)' J ,200 hanels a da:-· . 
In December of J90;) the first str ike of oil \ms made i11 the Tilbun- ficlrJl 
and the second produting \\·ell was drilled in .:\fareh , 190(). The fo'.st "·ell 
after being shot flo\\·ed -10 hancls a da:-·, hut th e ROC'Ond \\·as rather small. 
The third \\·e ll "·as somc\\·hat better an d flo,Yed 60 hanels a day. :\Ia1n
" ·clls were Rubscquently clrilled , the largest well floll'ing ] ,.'100 ·barrels O'f 
fluid, J ,200 of "·hich \\·ere salt \\·ater and 300 oil. 

An oil " ·ell in Homn cy tO\nrnhip was clrilled at the dose of 190G and 
hy t he beginning of 1907 t here " ·ere seven producing \rcl ls , several of which 
came in \1·ith owr l ,OOO bancls a day. In Jul:-•, 1907, t he Tilbury and 
Romney well s2 \\·ere producing :35 ,000 barre ls of oil a clay, whereas in Nov
cmbor, 1908, the prndrn·ti on had fallen to 12,000 hanc li-i. The Tilbury 
fi eld , like tbo Lcamington field, proclueed the oil from the Guelph formation. 

ln 1910 ~mother small fie lcl was discovcrecl in Onondaga to\\'nship, 
Brant co unty , about 5 miles from Brnntford. Th e best \\·ell iu t his field 
is reportcc13 to have >·ieldecl -10 barrels a day for twe nty dayR. The area 
contain ing oil C'OYers about 5 sq uare miles . This field a lso yielded C'ons idcr
able Yolumcs of gas. 

In HllO a ne\r gas field \\·as opened up in the lo\\'11ship of 13ayham, 
Elgin county, near Yienn a, ancl this supplied Tilsonburg and .\.ylmer. 
This field extended O\'Cr about 10 square miles, but the gas-bearing strata 
were thin and the field never developed into one of major importance. 

During t he sumrner of 19 13 several wells 1\·ero drillod·1 :i,t Oil Springs 
and a moclernte flow of gas secm od. In 1914 a ll'Cll \\'ith larger yield was 
drilled and much actiYi Ly follow eel. The rcsu 1 ts, however, were cli:mppoin t
ing and during the t"·o :--cars follo1,·ing the discovery, e leven out of l\renty
ono \Yell::; drilled \\·ore almnclonccl. The gas flo\\· came from the Guelph 
formation at a depth of 1,910 i.o 2,000 feet. In 19 l3, a l:;o, the Belle Hiver 
oil field was opened up, but the produclion was Yer>· small. 

1Costc, Eugene: The X ew Tilbury and R omney Oi l Fields of l<\cnt county , Ont.; Jou r. Can. ~l i n. I n.".)t., ID07, 
p. 2i. 

' 0nt. flureau of ~Jines, vol. X\'III (1909 ). 
30nt. llureau of ~lines , ,·ol. XIX (19l0). 
•Ont. Bureau of ~\ l ines, 23rd .-\nn . H cpt. , nt. l, ar.d pt. l[. p. 3G ( l!Jl-1 ). 



Xo new discoveries of importance were made until 1917 wh en an oil 
field in :.\1osa township, Middlesex count.\', \\·as found . The oil was found 
at a depth of 390 to 450 feet in the Onondaga limestone. In 1917 also a 
c!Pep well drilled in Dover \Vest, K ent county, near lake :-:it. Clair, found 
oil in the Trenton formation at 3,183 feet cl epLh. This led to the develop
ment of a small fi eld . 

Due mainly to work1 clon e for the Geological Smvey by :.\LY. Williamf', 
the Haleigh fi eld was discovered in 1919. Oil was found in the Onondaga 
fo rmat ion at a shallow depth. No new discoveries were made un til 1923 
" ·hen oil \\·as st ru ck2 at 3,560 feet in Sha nks ~o. 6 well in Homney to\rnship. 
Th e \\·ell began flo,ring 150 barrels a clay and it is thought t he production 
came from. 1he sandstone at the base of the Trenton lime:-; tonc. Further 
drilling in lhis field gave Ycry discom aging results. 

R ecen t drilling in On tario has not opened up nn~· new fi elds, hut 
there is no doubt that with the adequate supe rvision no\\· in farer, the gas 
ancl oil fi elds will continue to produ ce for many more .\·cars. Th e older 
oi l fields have had a rcmarkahle record of long-continued production and 
although the yield per \\·ell is now YCry small a nd many \\·ells are yca d y 
bring abandoned, the older field s still cont inue to be t he largest produ cers 
(8ce Figurr 7) . 

The gas fields haYe produ ced a ve ry large quaniit.\· of nat ural gas, 
rraching a maximum produ ction of nearly 20,000,000 thousand cubic 
feet in 1917. Since that time the production has sten,dil.'I· decreased and 
\\·it h the decrease in volume there has been a n increase in price. Th ese 
relationships are shown in Figme 8. 

tOnt . Dept . of "'.\lines, 3 l i:it Ann. Uept., pt. V , p. 72 ( 1922}. 
'0nt. Dept. of )linos, 33rd Ann. Rept., pt. 1 \ ', p. 98 ( 1924 ). 
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CHAPTEl~ IV 

DESCRIPTION OF OIL AND GAS FIELDS OF SOUTHERN 
ONTARIO 

OIL FIELDS 

LA111J3TO'.\! CO GNTY 

Oil .Springs 
Owing lo seepages of a fany or :1splrnHum-like malnial , clrilliug was 

undertaken in 1858, at Oi l Springs, Enniskilleu tmnrnhip, L:11nhton co unt:-·, 
but the first wells only re:1ched t he gmvcl ahove t he hrdrock. In 1861 , 
however, a well was drilled into t he rock and at 160 feet an oil gusher 
t hat flowed for some time was strn ck. Great drilling act ivity followed this 
discove ry and many wells of large capacity wnc drill ed , the largest recorded 
being t hat. of " Black and 1\Iathe\Yson" \\·hich had an initial flow of 7 ,500 
barrels a day. Several other well s had a flow of from 2,000 to 5,000 barrels 
a day . 

The geologi cal section as given by wells in t he field is as follows :1 

East S ide of Field 

Formation Descrip t ion 

Surface.. . . . . . ...... .. .. .... G lac ia l drift, etr-. . 
lppenrnsh (upper lin1c ) .... Lim estonr . . 
P etrolia (upper soap). Sha le .. 
Widder (m iddle lim e) . . . . . Limestone . 
Olen tangy (lower ;oap).. . S hale .. 
Delaware a nd Onondaga (lower 

lim e) ... Lim estone . .. 

W est Side of Field 

Surface .. ......... . ... .. . G lacial drift, eir . 
P etro lia (upper soap) . . Shale .. 
Widder (middle lime) . .. . . Lim estone .. 
Olentangy (lower 'oap) . ... ....... . S ha le . . 
Delaware and Onondal!:a (lo\\·e r 

lime)... . Limestone . . 

Thickness 
in feet 

GO 
35 

JOI 
27 
17 

130 

80 
11 6 

27 
17 

J:lQ 

Dept h 
in feet 

60 
95 

196 
223 
240 

370 

80 
196 
223 
240 

370 

The " lower lime" of these \\·ell logs belongs to t he D elaware and Onon
daga form:1tions; t he shalcs and limestones lying above it arc part of the 
Hamilton group. In Oil Springs area it i.· diffi cult in t he case of well 

1Geo!. Sun· ., Canada, YOI. V, pt. II, pt. Q, p. 62 (1890-9 1). 
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samples to distinguish t he D elaware from t he Onondaga. According to 
Stauffer, 1 in certain parts of Ontario underlain by D evonian rocks, M arcellus 
black shalcs intervene " between t he Onondaga and t he usual basal lime
stone of t he Hamilton. " The Marcellus shalcs arc not shown to be presen t 
in the well records from Oil Sprin gs a nd t heir place is taken by t he D elaware 
limestone. Brumcll2 says of t he two well logs recorded : "Oil is found 
in both of these wells at 370 feet from t he surface or about 60 feet below 
the summit of t he Corniferous [Onondaga] limestone. " In Huron county, 
in a number of section s, Stauffer3 records a "rough and uneven " contact 
between the D elaware and Onond aga. This has not been taken as evidence 
of a disconformable contact . Some differences are recorded concerning 
the character of the limestones above and below t he contact . 

The Oil Springs fi eld occupies a dome-like structure, t he total closure 
of which, according to H arkness,-! is 50 feet. ·williams5 describes t he 
structure as a "typical, exccnt ric dome with the apex close t o t he northeast 
margin. " He says t hat " prod uction is fairly even over t he dome except 
on t he northwest side, which appears to b e bancn of oil at elevations t hat 
are productive elcscwherc." 

Oil has been produced from t hree horizons, namely: oil due to seepages 
at t he surface; lubricating oi l from t he unconsolidated gravels overlyin g 
the bedrock; and from the D ela,Yare-Onondago limestones. The produc
t ion in the early days, according to .. vVilliams, 6 came from a porous stratum 
in the Delaware limestone about 7 to 11 feet below its t op . Th e production 
seem ed at a later elate came from porous limestone 100 t o 120 feet below 
the top of 1.hc D elaware or presumabl:v 30 to 50 fee t " ·ithin the Onon
daga fo rm ation. Harkn css4 states t hat t he thickness of t he oil-bearing 
stratum is from 5 to 10 feet. The main pool at Oil Springs is about t hrce
quarters of a mile wide. A small pool west of the main pool , opened about 
1917, is about -r\r mil e north and south and % mile cast and west . The 
t 'rn pools have a combined area of about 1 t square miles . It is estimated~ 
t hat t his field up to t he end of 1925 produ ced 7,400,000 barrels of oil ; 
prncluction fo r 1926 to encl of 1929 added 142,000 barrels to t his already 
large t otal. Thi s represents a recove ry of over 9,000 ])arrels a n ac re. 
During 1927 t here were one t housand and sixty " ·ells in operation in t he 
Oil Springs field . 

ln 1913 :::cveral wells were drilled in the Oil Springs fi eld to deeper 
horizon s than 1.hc Onondaga and some gas was secured in the Guelph forma
tion. In 191-! a much larger well 'ms drilled and considerable othe r drilli11g 
was undertaken, but with disco uraging results as a whole . According to 
Williams' two of the wells had " init ia l flmrn of 20,000,000 cubic feet of gas 
a cl ay, but t his clecreasccl rapidly. No. 2 well drilled by t he Oil Springs 
Gas Company strn ck gas from 1,8±0 to 1,960 feet from t he surface or 15 
to 135 feet be low t he top of t he G uclph fo rmation .. , Several wells d rilled 
to the Trenton in Oil Springs and Yicinity have met wit h no success. 

l f.:.t.aufTcr, C. H.: "T he Devonian of Southwestern Ontario"; Geol. Surv., Canada, .\lc m. 3-1, p. 7 ( !g15 ). 
' Brumell, H.P. IT.: Geol. Surv., Canada, Ann. Rept., \"01. \",pt. Q, p. G3 (1893). 
'Stauffer, C. H .: Geol. Surv ., Canada, ~\Lem. :H. p. 120 (1915) . 
.i J[arkness, H. B.: ~ccond (T riennial ) Empire .\l ining and .\lc tallurgical Congress, Canada, 1037. 
ti \Yillin.m s , .\ l. Y.: "Oil l<iclds of ~outhwestcrn Ontario"; Gcol. Sun·., Canada, Sum. Hcpt. 1918, pt. E, p. 3-L 
6\Yi!Jia.ms, }il. Y.: Gcol. Surv . , Canada, Sum. Hept. 1918, pt. E , p. 3-1. 
'l\"i\li:uns, ,\\. Y.: Geol. Surv., Ca nada , Sum. Hept. 1918, pt. E, p. 35. 
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Petralia 

Thr Pdroli:1 firld occup1efi parts of Enniskillcn, Moore, Samia, and 
Plympton town;.;hips, Lambton county. The first flowing well was obtained 
in 1805 and clrvdopmcnt proceeded rapidly with much waste of oil clue 
to poor recoYer~· methods. The owners, according to H arkness, 1 sold their 
oil rights in Yery c;mall plots , scarcely large enough to erect a chi lling 
rig and consequently more wells were drilled prr acre than in any other 
fie ld. This field has been t he largest producer of oil of any field in Ontario 
and still continues to lead all other Ontario fields i11 production. 

The geological scci ion is much the same as at Oil Springs and is shown 
b~· the following log2 of a well on the south part of lot 14, con. XII, Ennic;
killrn tp. 

Formation 

Surface .. 
Ippcr"""h ("top nH' k .. 1 

Petrolia (upper soap) . . 
Widd er (middle lime). 
Olentangy (lower "oap). 
Delaware (lmYer or big lime) 
Onondaga .. · 

I 

Deseription 

Glaeial drift, et<- .. 
Limestone .. . 
Shale. 
Limestone . .. 
Shale ... 
Li mestone . .. 

I Limestone. 

Thiekncss 
in feet 

JOO 
50 

134 
15 
45 
50 
82 

Depth 
in feet 

100 
150 
28± 
299 
34± 
39± 
±76 

The oil-bearing rock in thi-; well is reported to be 462 to 471 feet in 
depth, or 68 to 77 fceL below the top of the Onondaga limestone. 

The strncLure in the crn tral and eastern part of the field is a dome with 
a closmc of 40 feet. An extension to the west of the main dome structure 
extend8 120 feet clo\\·11 lhc dip in a distance of approximately 6t mile8 from 
the c·rntrc of lh e dome. As might be anLicipaLccl on Lhe basis of structure 
the most prnducliYc3 parts of lhc field arc the central and eastem parts 
wherr Lhe oil c;tratum is 5 to 13 fccL thick and consists of porous, caYemous 
limesLone. According lo Harkn ess "in the northwestern part of lhe field, 
which is the lca;:;t productive, the oil is reported by the drillers to occur in 
'fissures' or 'crevices' in thr J'Ol'k. ·w ells along a certain sLrikc will h 8 
found Lo be productive, while others wilhin the same area give little or 
no oi l. These ·crcYice' \\·ells haYe not a long life, but when closed do\rn 
for a short time thry appear lo accumlale oil, for, when again pumped. 
the production is re8tored for a time." ·Willia.ms thinks these "crevices" 
or " fissurrs" arc porous band,; in a sLraLum of rock and hence arc i1early 
horizontal, i.e. folio\\· lhc bedding and arc not fissures in the ordinar» 
mealling; of t h:1 t \\·ord. It "·ould appear, therefore, that the extension of 
the field down lhe dip in a wrslerly direction is in reality depcndcn Lon the 
presence of a porous horizon suitable to conLain oil, a!Lhough in the south
west part of the field, according lo a map by \Yilliams, 4 there is a tendency 
toward some doming. Harkness states5 that al ils maxinrnm the Pc!Toli:1 

1ll"arkness, R. B.: 2nd (Triennial ) Empire .\lining and ;\lctallurgic::tl Congress, Canada, 1927. 
' IVilliarns, '.II. Y .: Gcol. :-;un· .. Canada, Sum. Hept. 1918, pt. B, p. 31. 
3J lurkness, R. IJ.: Op. tit .. p. 20. 
•\\'illiams, ,I. Y.: Geol. l':lurv .• Canada, Sum. Rcpt. 1018, pt. E. 
:. 11 arknc::::--, H . H .: Op. cit., p. 20. 
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field had an area of about 20,000 acres and the total estimated product,ion 
up to thn encl of 1925 was 15,090,700 barr;ils. The production of this field 
for 1926 to end of 1929 was sLighLly more than 233,000 h~urcl:i . 

. \llhough the first oil refinery in Canada was located at, Oil Springs, 
Pctrolia preseni:,ly took the lead in the refining industry. Harkness states1 

that, J. H. "Williams, of IIami!Lon, who creci:,cd the fin;t refinery and who 
had had some experience distilling the oil-slrnles of Scot land, ""Was 
aLLrnctcd lo the seepage of heavy petroleum at, Oil Springs, known locally 
as 'gum beds,' by a desire to obtain a supply of raw materi'.:d which would 
6iYe a greater yield of 'coal oil,' as illuminating oil was lhcn termed, than 
lhe nm· material lhen. obt,ainablc." The first refinery in Onlario to operate 
on a commercial basis was built in Pclrolia about 1861 or 1862. In 1887 and 
1890 there were nine refineries in Petrolia; in 1891 eight; in 1894 five; 
and in 1898 onl>· one. At prcsenL Lhere is st,ill one refinery :tt Petrolia
the Canadian Oil Companies Limited-and it has a capacity of 1,200 
barrel<:> of oil a cl<.iy. 

Jf oore 

The ::\Ioorc oil field i:=; in ::\Ioore tom1ship, Lambton county, \Yest, of 
Petrolia. This field "·rrs discovered in 1904, on lot, 3, concession X, and was 
dcv2lopecl to comprii:ie lots 1 lo 5, concessions IX, X, ::rn cl XL 

The stratigraphy is mmh !he same as aL Pctrolia and is illusi:,rated 
by lhc following log~ of a well on lot 3, concession XI, ::\Ioore t,ownship . 

Formation n('~(·ript ion 

l'urfarc. .. Cl:wi:d drif t, etc .. 
i'urfacc.. Umvcl. 
lpperwa:,!1 (top rock ) .. Limestone .. 
J>ctrolia (upper soap).. . . . . . . . . . :-;hale .. ... . . 
\Yi<ldcr (midd le lime) ... . . .. · 1 Lirneotonc. 
Olent:ingy (lower soap) . . . . . . . . . . Rhal0 ..... . 
Delaware and Onondaga (lo\\·cr limp) . . Limc~tone. 

I ThiC'kncs:; 
in feet 

JG! 
7 

.52 
J20 

15 
40 

HO 

Tkpth 
in feet 

16-l 
17[ 
223 
3-l:l 
:J;;s 
398 
;jQ2 

~ome gas was found aL 415 fccL and oil at 430 to 463 feel. .\ ccorcling 
to \Yilliams 
"t,hc genernl elevation of t,he oil formation is about 80 feet lo11·er th:rn in the main Pctrolia 
field, buL this difference of elevation is partly offset by the oi l occurring ..... higher 
up in the formntion. Thus, the t,op of the oil stratum :"It Pet,rolia is ai>oLtL 118 feet below 
the top of the DeblYltre JimesLone and the top of the oil stratum in the :\loore field is only 
from 57 to 83 feet below it. The t,op of Uw oil is thus from 20 to 45 feet, below the oil in 
the main PeLrolia field." 

The oil-bearing rock in Lhe ::\Ioorc field is not, thick. 

The iniLial production of some of the best, wells wa8 .JO lo 100 barrels 
a clay and all 11·ells were pumped. Oil is still being produced from Lhe :i.\Ioore 
field, lhe yearly producLion for t,he last few years having been slightly 
more lhan 2,000 barrels (See Figure 10) . 

'ilarkness, 11. B.: Ont. Dept. of )lines, vol.XXXlV. pt. V, p. 62 (1925). 
'll"illiarns, M. Y.: Gcol. Surv., Canada, Rum. Il.ept. 1918, pt. E, p. 32. 
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Figure Hl. C:r:iph sho\\"ing annual produclion of :\loorc oil field , ::\[oorc to\\"11sb ip, 
Lambton co un ty, Ontario. 
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Plympton 

This field is mainly in Plympton township , but extend1:; norllrn·est 
into Samia township, Lambton county. lt is north of the Pe trolia field , 
the nearest parts of the two fields being separated by only about one mile. 

The stratigraphical succession in this field is illu strated b:v the follO\Y
ing log.t Oil \ms struck at a depth of 4+0 fceL in this \Yell. 

Fornrntion 

Surf:1c·e .. 
Ipperwash (top roek J. 
Petrol ia (upper soap) . 
\\'idder (mid dle lim e). 
Olentangy (lower soap ) 
Delawu1·c and Onondai(:t . 

Description 

... Glac ial material. c1r . . . . . 
Li mestone .. 

.. Shale .. 
... Lim estone>.. 

Shale .. 
. Lim e;-;tonC' .. 

'Thickn ess 
in fccL 

JOG 
H 

1 2~ 
10 
52 

132 

D ept h 
in feet 

JOG 
153 
276 
286 
338 
no 

The field occupies a low anticline extendin g in a nortlrn·est by weo;t 
direction2 and the closure seems to be about 20 feet. The elevation of 
the oil formation, according to Williams, is about the same as in the M oore 
field, but it is apparent t-lrnt the oil in the Plympton fi eld , like that of the 
Petrolia fi eld , occurs in the Onondaga format ion in stead of in the oYerlying 
Delaware. 

Sarni a 

The Samia oil fi eld is on the Indian lteo;erve abou t one mile sou th 
of Sarnia Tunnel station , in Sarnia township, Lambton coun ty. 

The s tra tigraphic succession is given by the log of a well on lot 16, 
con cession III , Sarnia to\rnship. Cas and oil were found in this well a t 
480 feet an d oi l at 518 feet. 

l 1'orrnal ion D escription T hic·kness 
in feet 

Depth 
in feet 

-- -- -----1-------------1----------

Surface .. 
Huron .. . .. . 
lpperwash (top rock ) 
Petrolia (upper soap). 
Widd er (middle lim e ). 
Olen tangy (lo"·er so:tp) . 
Dela""'l'C and Onondaga .. 

.. G lacial drift, ell'. 

. . B lack sh a le .. 
Lim estone .. 

.. Shale .. 

. . Li1n estone .. 
Shale. 
Limestone .. 

120 120 
30 150 
20 170 

260 -130 
-15 -175 

.j.) 530 

In lhe Petroli a field Lhe highest point Oll the Lop of the Dcla1rnre lime
stone is 350 feet above sea-level, wh ereas in the Sarnia fi eld the elevation 
of this horizon is about 150 feet ancl sin ce the distance between the crests 
of the L\\·o fi elds is abou t 11 miles, the clip is about 18 feet to the mile in a 
westerly direction. It is not apparent from lhe information available 
whether the Samia field is a closed clome, but if closure exists it is very 
small. Since the oil occms only 43 feet below the top of lhe Delaware 
limestone, i t evidently occurs in the Delaware rather lh~rn in the Onondaga 
limes ton e as at Petro lia. 

l\Villiams, :i.r. Y.: Cc-ol. Surv. 1 Canada, Sum. H.ept. 1918, pt T:, p. 33. 
21\'illiams, ~I. Y.: Op. cit. 
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l,'117Jh emia 

Thr Eup11rmia TO\rnship field in Lalllblon counl.v is somel imrs ea llecl 
ihr :-i]wlla]l(i firld hee;UISC' ii Ji es 2 Jlliies !lo rlhcasl of l)u: Yii lage ol' :-i 1lC'1Jand. 
Thie; firld, as enih as l896, had a few \\'C'lls ancl produced :150 to 200 barre ls 
a rn on th, mainh· frmn lo ls 26, 27, an d 28, <·onees..,ion I\", Eup 1H'Jlli·t. T he 
strat igrap)1,· of the field is givc 11 h~· thr follo\\·ing log. 1 

Fon11:1tion 1)0-wript ion Thic-knc'" 
in feet 

Tkpth 
in f<•ct 

--- --- ______ , ___ _ 
:-:u1·f:lf·e. 
H :imilton . 
I )ei:t"':tl'~ and ( >nond:iµ;a 

C: lar·i:il dri[L, C(('. 

Shales and limeotone . 
j l.i rne ::>tone. 

.;s 
2G~ 
100 

58 
~22 
~22 

T he oil i:; rrportcd2 to ha\'C oeeur rcd 100 fceL below lhe top of Lhe 
Deht\Yare limrstone and thus is prcsmnahly in the Onondaga fo rmation. 

The structme of the fie ld is a sm all anticline " ·hich, according to \Vil
liams/ ea!l he !-<ccn "at lhe fo rd in Sydenham ri,·er aL Lhe 110rlh eJlCl of the 
field \\·Jw rc the lpperwash (H amilton) limestone is expoiiecl. The fold 
pitche;; lo the north and the producl ion of oil is almost ent irely confin ed 
to the area, south of the river. " 

The inilial production1 of som e of lhe wells was 20 to 30 banels a clay 
an d one on :\fr. Hicharcl D obby's farm y ielded 100 bMrels a clay for a few 
clays only. The decline was rapid an cl the y ield soon fell off tO less than 
half a banel a clay per well. 

According to \Yilliams 5 

" during the autumn of 1918 a nd t he summer of 1919 t he Castle Oil Company prospected 
t he area south of t he shallow oil fie ld at Smiths Falls [Euphemia oi l field ], ]Jambton 
county. Drilli11g "·as carried 011 there a few year~ ago a nd a good gas "·ell was struck on 
the east encl of lot 26, co ncession rr. The production ""is estimated at about 250,000 
cubic feet of gas ppr clay of 2-l hours, and the ll'ell has been supplyinl!; t he vi llage of Shetland 
and the neighbouring fa rms with gas fo r more t han t hree years. The first well drilled by 
the Castle Comp:iny is situated o n the P almer farm, on the e:1st encl of lot 25, co ncession 
n ·, and was com pleted and closed in on i\Iarch 1, 1919. Uas was struck at 1,585 to 1,590 
feet from the surface and a li tt le oil was st ruck :1t 1,690 feet. This well is sa id to prnmise 
a fai r prod11clio11 of gas. ln Xo. 2 we ll on lhc :\loorhouse farm near lhc middle of t he 
west half of lot 'l:j , concession I, oil and gas 11·crc st ruck at 1,605 to 1,611 feet and, after 
shooting, the 11·f' ll was reported to have an open flow of :1hout 1,000,000 cubic feet of gas, 
the closed prpssurc being about 7:j0 pounds per square i11 ch . l n " ·ell Ko. 3, situated on 
the T anner farm in the no rt hwcst corner of the cast half of lot 2*, concession \', t he drill 
penetrated 1 ;) frpt of bla('k shale; and on the a'surn pLion Llmt the s hale indicated unfavour
able strnctme the 11·ell 1rns abrtn donecl . 

In well :\o. -~,on t lw Lenµ; farm , i11 t.hc so11th11·cst r-ornc r of the cast ha lf of lot 27, con
cession\' , about one foot of black shale 11-:1s penetrated by t he dri ll , but the well was com
pleted and is reported h>' the <·ompany to lta\'f' an opc11 flow of approx imately 350,000 
eub ic feet of p;:is :1 <i:iy, the rock prc~~urc hcinµ; 780 pounds a square inch. 'l'll'o ad di tiona l 
wells are reported to be in progress. one on the ~mith farm in the northeast quarter of lot 

1Clapp, F. G.: "Petroleum nnd ~alural Ga.::; Re,.;ourc:es or Canada"; .\lines llranch, l)ppt. of .\l ines, Canada, 
Pub. 291, p. 183. 

2\\'il\iar11:-:, .\1 . Y.: C:eol. :-:tir\•., Canada, Sum . Hcpt. 1918, pt. E, p. 3G. 
3\\'ill iams, .\ I Y.: Geol. t:iurv., Canada, Sum. Rept. 1918, pt. E, p. 36. 
•Ont. Bureau of ' l ines, ml. \', p. 25 (1895). 
61\'illiams, )J. Y.: Gcol. Sun· .. Canada, Sum. Hopl. IU19, pt. E. p. 9. 

:i i rnG--t~ 
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26, concession TV, and one on t he Tully farm in t he so utlrn·est corner of 1he nortlrn·est 
q uarter of lot 27, concession V. Th e ant icline on whi ch the shallow oil field is situated 
pitches to the north , a nd deep drilling a t a previous date found no oil or gas in the Salina 
to t he north of f:lydenham river. The :\loorhouse \Yell , above described, i ~ the best " ·ell 
in the field , the available information t hus indi ca.ting the probable location of j he exten
sion of the oi l pool to the south rather than to the north. R educing the repo rted occur
rences of oil and gas to sea-level, the gas hori zon. in 1 he origin al \\·ell supply ing :-ihet lancl 
is 1,034 feet below sea-level ; t he horizon in ::\o. 1 well of t he Castle Oi l Compan~· is 932 
feet belo\\· sea-level, the lower oil horizon being 1,033 feet belo11·; in ::\o. 2 \1·ell the gas 
horizon is 9-J 5 feet below sea-Jeyel. This \rnuld suggest that there may be a s till higher 
structure in t he gas l1 ori zon on lot 24, concession IY." 

The Castle Oil C'ornp::rny continued drillin g opernlion~ thrnugh HlHl 
and 1920, at the encl of " ·hich time lhey had six proclucing ga~ \\·el ls. 

Ko production of oil has been reported from th e Euphemia fi eld 
since Hl25 \\·hen only 23 ban els \\·ere produ ced. 

Dawn 

In 1897 a new field " ·as opened up about midway hel\reen Landbank 
and Florence in Dawn township , Lambton county . This fi eld is ;;omctimes 
known as the Florence fi eld to clistinguish it from a sma ll produ cing area 
in t he northeast par t of D awn town ship on lots 30 and 31 , concessions 
XIII and XIV. 

The Dawn fi eld was ve ry small , being Jess tha n a half mil e long or \\·ide. 
The stratigraphy of the field is show n in the following 1og 1 of a " ·ell in 
which oil was found at a dep th of 318 to 325 feet. 

J;-or1n at ion Descri ption Thicknc,-s I D epth 
in feet in feet ________________ , _____________ , ____ ----

fl urfacc .. 
Ipperwash (top rock ) . . . . 
P etra lia (upper soap) .. . 
Widder (middle lime). 
Olentangy (lower 'oap). 
Delaware and Onondaga . 

. ... Glac ia l drift, etr . 
Limestone .. 

. . Sha le . . 
. .. Li mc:-;tonc .. 
. . Shale ..... 
. . Limestone .. 

22 
G 

I 72 
].) 

21 
113 

22 
28 

200 
21.j 
236 
349 

Th e oil zo ne is proba bly in th e Onondaga rath er t han in t he D elmrnre. 
Accorcli11g to ·wi11iams2 the sl ructme is a small dome. 

Th e first or discovery well3 \\·as drilled in 1897, on lot 11, conccs>:lion 
XIII , D mrn, to a depth of 342 feet, where salt water pumping 2 barrels 
a day was struck. 

"The second well , located 300 feet southeast of t he first was bored to 317 feet and 
yielded at first at t he rate of 30 barrels (of oil) per clay. The flow fell oIT gradually to 1 
barrel \\'hen the bore-hole was dC'epened to 356 feet and it was shot at 290 feet . The 
pump " ·as again put in and t he yield was found to be 10 barre1s per da>· ;it which rate it 
continued. .Elewn wells 1Ycre drilled before the close of the ye;ir and all these \\"ere pro
ducers. These 1rnre subsequently sold to :\ fr . Fairbanks of Petralia \\·ho deYeloped the 
field." 

1\\'i ll iams, )[. Y.: Geol. Surv., Canada, Sum. Rept. 1918, pt. E, p. 35. 
' \\'illiams, M. Y.: Geol. Surv., Canada, Sum. Rcpt. 19 18, pt. E, p. 35 . 

' Ont. Bureau of Mines, vol. X\'JI, p. 19 (1801 ). 
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A small oil fi eld was discovered at the no rth west co rn er of lot 30, 
co ncession XIII , Dawn township , but according to ·Williams the accumula
t ion of oil m1;; very insignifi cant. Th e s tru ct m e of t he fi eld is a small dome, 
b ut th ere is little closure on th e west sid e and a terrace extend s from the 
fi eld to t he Oil Springs dome abou t ·1 mi les to t he 11 ort h11·es t. Th e top of 
the D el<ma re limeston e in th is field is 308 feet ahove sea-level a nd rises 
to cl30 feet in the Oil Springs fie ld . 

In 1921 a new gas fi eJc[L \rns discoYerecl in D awn tow nship h~· a well 
·on lot 2-1- , ('Oncession YIL Th e \1·c ll came in with 177,000 cubic feet of 
gas from 1,615 ancl 1,750 feet in depth , from what appears to he t he top 
of the Uu elph fo rmation . A number of \\·e lls, of which five were produc
tiYe, \1·e re drilled. The sLrat ig raphy of t he fi eld is shown by the fo llowing 
log of a, 1H' ll drill ed by E ugene C'ostc ancl Company on lot 30, concession 
IX, D a ,1·11 . This " ·ell was ou ts id e t he prod uctivc area. 

Surf are . . . 
Huron. 
Hamilton .. 

F ormation 

Delmrnre and Onondaga . 

Syh·an ia (?) . 
Dctrnit Hi1·cr (") ....... .. . . 

Salina . .. ... , .. . . . . . . . . . .. . .. . 

C uelph an<l Lockpor( .. 

) f edina-Cataraet .. 

D escr ipt ion 

. .. Drif t.. ... . . ......... . . . ........ . 
.. Black shale..... . .. .... . . . 
. . Sha le and limestone .. 
I Limestone .. . 

Shale . . ..... . 
.. j Lim estone .. . 

, Shale ............ . 
. . Sandy li mestone .. 
.. D olomi te .. 

D olomi te a nd gypeum ... 
D olomite ..... 
Dark p;r<'y dolomite .. 
Slrnle with streaks of dolomite. Gy p

sum toward bottom . 
Salt. 
Shale .. 

. . . D olom ite . . . . 

{
Shale . . . . . ... .. . 

. . D olomite ... . 
Shale . ...... . . . . . .... . ......... . 

Queens ton.. . . .. lled ~ha le ... 
Richmond and Lorraine.. . . .. D ark grey shale. 
l:iica...... . . . . . . . . . . . . . . Black shale. 
Trenton and Black Bi1·cr ... .. .. .. { Limestone ..... . 

Basal arkose .. . 
Prccanibrian.. . Granite .. 

Thickness 
in feet 

100 
JOO 
220 

60 
20 
50 
20 
30 
50 

150 
230 
80 

39,5 
70 

185 
220 
1.50 
20 
20 

330 
330 
100 
930 
40 

Depth 
in feet 

100 
200 
420 

570 
600 
650 
800 

1,030 
1, 110 

1,50:> 
J ,575 
1, 760 
J , 980 
2, 130 
2, 150 
2, liO 
2,500 
2,830 
:?,930 
3,860 
:l,900 
:3, 913 

The strn cturc of the gas fie ld is not kn own . Production from five 
\\' e ll s amoun ted in 1923 to 74,414 t housand cubic feet, in 1924 to 57,400 
t housand cubic feet, and in 1025 lo 35,561 t housand cubic feet. 

Brooke 
According to Williams2 

"a, small oil field on lots 6, 7, and 8, concession II, Brooke to1rnship (Lambton county), 
"·as producing oil from t wo or three wells in 1918 and it seems probable that other " ·ells 
may st ill be brought in . The dome appears to be of considerable size, but its maximum 
elevat ion is lo\\' and only the cxl rC' mc top contains oil." 

>Ont. Dept. of )line• , rnl. XXX!, pt . V, p. 49 (1922), and vol. XXXH, pt. V, p. 12 (1923 ). 
21\"i lliams, ~!. Y .: Gcol. Sur v., Canada, Sum. Rcpt. 1918, pt. E, p. 35. 
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The follo,,·ing log of a \\"Cl! on XI\-. l lot 8, concc:-,,,ion lI , Brookr to11·n
;,hip, illustrates thr si ratigraph_Y of the fi eld. Oil \ms found at (j(j feet 
and at thr bottom of 1.he 11·e ll . 

Surfac·e. 
Ohio .. 

Formation 

fppcrwa"h to1l mek ) . 
J'ptrol ia (uppc'r ~oap ) . 
\\'idder (middle lime). 
O!cnlangy (lowc•r "oap ) . 
Delaware and Onondaga . 

According lo i':ltauffcr1 

. . (;Jac·ial drifL, Pl<·. 

. . Shale .. 
l .irn0:-:ton0 

. . Shale .. 
J, i m e::-;torH' . 
Shak'. 

Th ic-J.•nc,,; \ Depth 
in fcct in fpet 

.).) :):) 

-! .i9 
.; <H 

l~.J 2-18 
18 2()() 
'2'2 288 
GO ~.Jg 

"the thickness of the Delaware limestone in the province i8 difTicult 1 o cletermirn', lierau~e 
the full amount of it is nowhere ex posed; and also because in well sectio ns it is often 
impossible io separate it from the underl>·ing Onondaga limestone. It is quite probable 
that il doC's not lark much of 50 feet, " ·hile al Petroli a and virinit_,. t hC' interpretation of 
well record s has assigned 70 feet or more to il." 

A log of n clccp 11·t' ll , 11·hi<.:h did not ~- irlcl oil or gas, on lot 5. conc·r~s1on 
IY, Brooke 1.01rnship, at Irnrnocl, i,.; given by C'lapp~ ns follo11·c: . 

Formation D<·~<"ription 
ThiC'kne>-< 

in feet 
Depth 
in feet 

--·-------------!----· 

]_>]pj :-;f()('(_'Jl(• . 

H am ilt on 

Ononda~a 
S::din:, .. 

Guc lph and X i:.igara. 

C linton (".' ) . 
1\l edina . . 
Lorrain t•. 
ll lic-a . 
Trenton. 

( "la .\ ' .. 
lloulder. 

I 
Shalc'.'· ... .... . 
l "pppr lirneotone . ·1 l -ppcr ">oapotonP· · . 
~I iddk' lirncstonc 
·Lo wer '';;:;oapslo1w·· 
Lirn f's lone .. 

J ])olornitcs, 1imC':-:tonc, and 111arl~ 
with gyp~urn and sa lt .. 

Lin1e,toncs a nd d olomit e' 
Dark Rhal eR .. 
l i illl(' ~t onc . 
llC'd ~hale . . 
Light grc.v s halco with li111c•,tonc .. 

. .. Dark , hales. 
Lim estone .. . . . . . . . . . . . . I 

0- fiO 
1;.; no 1;,; 
\.j (i:i- 1.50 
J.5 J.50- lfi,j 

20-i I (i:"i- :J 70 
2.; :J i0-39.) 
2.1 :H):)- t ?O 

I J .j 420- 535 

. 300 .j:).i- 1 '/;:j,j 
22.; I , 83.'i-2 . 060 

i.:; 2, Ofi0- 2, c17;; 
:n 2, 075- 2.110 

4-10 2, 110- 2,:i:iO 
2s.5 :? . :"5!50- 2, s:1:j 
l6.i 2. 8:J.5-3. OOO 
:iso :1, ooo-:i. :iRo 

:-\.eeordi 11g to p rc,.,cnt knoll' ledge ol' the "t raligraph)· ;,omc modifi<.:a
tion of th e rrcord of this wrll log is rcq uirecl. The Hamilton of tlw log 
presumably consists of lppcr \\'a,.;h lirnc;,tonc (" upper lime" ) depth from 
150 to 1G5 fret; the P ctro li a shale (" upper soap") depth from ]():)to 370 
feet; Th e W ielder hrds ("middle lim e") depth l'rom 370 to .')\) .')feet; and 
the Olcni.angy f:lhale (" lower "oap") depth from 395 lo -120 feel. Th e 
shalcs from 6Ei to 150 feel presumably arc Ilmon in age. The limestone 
rrom 420 to 535 feet, called Onondaga in thewrll log , 11ndouhlcdl.1· consists 
or Delaware and Onondaga and ma)' in clude some or all of the 

istaufTcr. C. H.: Geol. Sun·., Canada, Mcm . 34, p. 9 (1915). 
'Clapp, l'. G .: Mi nes Branch, Dept . of ~line;, , Ottawa, Pub . 291, p. 185 (1915). 
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Detroit Hin' r series if such is presen t in lh is area. It is possiblr, 
t hough, that Detroit Hiwr heels, if present, arc included in the Salin a of 
th e well record, from 535 1o 1 ,835 feet. The limestone and dolomites from 
1,835 lo 2,0GO feet undoubtedly represent the Onelph and Lockport. The 
dark shales from 2,060 to 2,075 feet, may represent the Hochesler. The 
limes tones from 2,075 lo 2,110 feet have, in other logs, been interpreted as 
tlw ::\fanitoulin bccls rather than Clin ton. Th e reel shale from 2,110 to 
2/i50 fret arc probabl.\· Quecnston. The rcmninclcr of the well lop; would , 
in the light of present knowleclgc, be interpreted :ls giwn. 

In HJl7 and 1918 trn \Y ell s \\·ere being pumped in the Brooke field. 
T11·0 further wells \\'ere drilled in 1920, lrn L both were dr.\". In HJ2-± only 
one \1·cll \\'as operating. 

KE~T COUl\ 'J'Y 

Both iccll-Th am csi·ille 

Th e Botll\\·ell and ThamesYille fir' lcl ::; arc so alike in many respects 
that they ar(' here t reatecl together. The Bot h,\·ell field was disl'overed 
in 1862 ancl in th e following three years many ,,·ells were drill ed, a lmost 
all of ,,·hich \\'ere in :'.\[osa l<mnship north of Thames riv('r. ::\IosL of the 
wells \H' re drilled under eontrnci s so fayourab lc to 1 he rontrartor that 
he drilled the well lo contract depth rrgardless of wh eth er hr had cncoun
lNecl oil or not. "Cnderl.Ying th(' Onondaga from \Yhirh the oil was pro
du ced in this fie ld i,; a \1·atc r-IJC'aring sand , only 20 lo 30 feet deeper than 
t he productive oil horizon. As a result of the contract drilling man y wells 
\1·ere drilled into this water horizon ancl " ·hen the United States operators 
abandoned iheir wells iu 1866 at the lime' of the Fenian raid, their \1·c]]:.; 
,,·e re fl ooded and this part of the field was rnin ed. 

The Hoth\\'cll field was rc-01wnecl in l895 a 1Hl as the anticli1rnl t heor_,· 
of oil accnmu lation had gain ed credence by this time, a sea rrh was mad e 
for the high est par t of the strncl me, the datum plane ! win~ the lop of the 
D eb\Yarc lirnesLonc. This lecl lo the cliscoYcrv of t he fi eld as now k no"·n 
and \1·hich lies prin cipally in Zone town ship. · 

In the Doth well field the geological section ic; given h,\· the' following log: 

Forrnati()J1 J) (':-;c·ript ion 

Surfa<·<• .. 
. IC !aria! :.:--.. -.-.. ---. -. -. ----. -.. 

Li111 co<lo ne (111 it!t!ll' li 111 l' ) 
"5hale ...... . . 

. . . . 

1

1.: j 1t.1 est.one . . .. 
Shale ..... . . . 

D <'lawarc and Onondaga.. . ...... Limc:-;tone .. ···1 .. 
Ha111illon .. 

ThiC'knc,o,; 
in feet 

167 
10 
l ti 
s 
2 

178 

Depth 
in fceL 

1!)7 
177 
19:3 
201 
203 
:lHL 

Th e ::\Iidclle lim e ic; the \\"idd('r beds and thl' rl'mai11d l' r of the Ham
ilton aboYe the Delaware co 11 ~ists of Olc11tangy sha]('. The results of 
drilling in this \1·e ll g:we: 

"::iome water and oil at 210 feet; began to ~how oil at 3±5 to 3.50 feel, but from 365 
to 37G feet the limesto ne is qui te coarse . Oil i,;, therefore, found in the Co rniferous 
(On011daga) . . The] lamiltou formation in this fi eld has been greatly eroded, being 
a bout 200 feet less in thickness than at Pctrolia o r Tha111esville." 1 

'0nt. Bureau of Mino&, vol. XIV, p. 110 (1905). 
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In a well about a mile north of Thamesville railway sLation , 240 feet 
of Hamilton shales, etc., were reportecll under 60 feet of clay. 

The structure2 in the Bothwell-Thamesville field is an east and wes t 
ridge on which there are several long, narrow oil fields. The ridge con
tinues westward from Thames river south of Bothwell to north of Thame:;
ville and is, in all , about 20 miles long with a closure of 80 to 120 feet. 
On the eastern encl, the top of the Delaware at the summi t of the oil 
fields has an eleva tion of 450 to 460 feet, but at the wes tern or Thames
ville encl the elevation is 380 to 390 feet. This accounts for the greater 
thickness of Hamilton in the Thamesville area than at Bothwell. It may, 
also, be in part the explanaLion why the Bothwell field , sin ce it is higher 
structurally, has been more productive of oil than the Thamesville field. 
In these fields the oil extends 10 to 20 feet down the clip from the crest of the 
structure. The thickness of the oil-bearing stra tum averages about 8 feet. 

The Bothwell field never gave such large wells as at Petralia or Oil 
Springs and Lhe production of the Thamesville fields has been much smaller 
than at Bothwell. 

According to Harkness3 the production of the Bothwell field was not 
reported separately from other fields un til 1898 and for the years 1885 
to 1898 is, therefore, an estimated porLion of the total production for the 
province based on the number of wells recorded and the history of the 
development of each field. This es timated and recorded production from 
1885 to 1927 totals 2,213,876 barrels. ProducLion is still at the rate of 
23,000 to 24,000 barrels a year. 

Ti lbury 

Two fi elds, namely Fletcher and Glenwood, have produ ced oil nncl gas 
in Tilbmy East township, Kent county, and an area of 34 · 6 square miles4 

adjoining the shore of lake Erie constitutes what is known as the Kent 
gas field. 

Oil was struck in the Fletcher field in 1905 on the northwest part of 
lot 10, NorLh range of the town ship of Tilbury East. According to Coste,5 

at a depth of 1,360 feet this well struck 
"a rather strong gas vein. . . . . Then another at 1,375 feet; t hen the first oil pay 
with more gas at 1.,385; t hen a second oi l pay at 1,410 feet and a third one at 1,430 feet. :\. 
little below Lhat some salt water was found and t he drilling was stopped at 1,450 feet. 
The well after being shot started to flow at the rate of 40 barrels of oil per day, \1·ith a gas 
flow of about half a million cubic feet per day." 

These results were the cause of much activity and many wells were 
drilled. The field, as finally developed, covered 5,000 acres in Tilbmy 
East tmrnship and 600 acres in the adjoining Raleigh township. 

The straligraphy of the field is giYen by the follo"·ing log6 of a well 
on the souLh half of lo t 1, concession VI, Raleigh tp. , north of the town of 
Fletcher. 

1Geol. Surv., Canada, Ann. Rcpt., vol. Y, pt. II , pt. Q, p. 72 (1893 \ . 
:?Harknes.'i, ll . .U.: 2nd (Triennial) Empire .\lini ng and ~Iet-lllurgicnl Congress, Canada, p. 22, 1927. 
•Harkness, R. B.: Ont. Dept. of .\li nes. vol. XXXVII , pt. V, p. 58 (1928). 
•Ont. Bureau of ~lines, vol. X IX, p. 150. 
•Coste, E.: "Tlle Kew Tilbury a nd Romney Oi l Fields of K ent County"; Jour. Can. ~Iin. Inst., vol. X, p. 77 

(1907). 
•Williams, M. Y. : G eol. Sur v., Canada, Sum. llept. 1919, pt. E., p. 12. 
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Fonn :it ion D escr iption 

Surface. ....... { Blue clay . . . 
Gravel .. . . . 

Huron. 

H ami lton. 

.... Black shale .. 

{

Sh ale .. .... 
. . Limestone. 

Shale ..... . 

D eb\\'a re .......... .... Limestone . 

Onondaga. .. Limestone (cher t at 395 fce1). 

{ 

Sandstone ... .. .... . 
Dolom ite . ....... . . 
SandstonC' .. ..... . 

Oriskany (7) 

Chert beds ..... . . . ... . 
D etroit Ri,·er series... Buff dolom ite ......... . l 

Dark b uIT dolomi te. . 

Syh-a nia (?). 

Bass I sland. 

Sal inn. 

Chert beds ......... . . . 
Buff dolomite ....... . 

. . Fine sand in dolom ite ........ . . . . 

.. Bro\\'n and buIT dolomi te. 

Grey sha le .. . ... .. .. . 
Brown dolomi te ... . 
Dark grey sha lC'. 
Shale and dolornile. 
Black sha le . .. 
Buff dolomite . . 
Dark sha le ....... ... . . . 
Buff dolom ite. 
Grey sha le ....... .... . 

~ Ligh t buIT dolomite. 

G uelph a nd I.oC'kport.. Cream dolomite ....... . ........ . {

Ligh t buff and grey dolomite .. . 

Brown a nd grey dolo111i te ..... . 

R ochester . } 
Clin ton... ·"···"··· · .. ·.· Ko record .. Med ina-Catarac t 

i\fani touli n. 

Queenston . 

Richmond. 

Lorraine .... 
Utica . . 

.. Dolomite . . 

{ 

Grey sha le . 
Red sha le 
Grey sha lC' 
R ed shale with grey st1eaks 

Grey shale and dolom ite. 

· · ~ Principally sha le . .. 
·· i 

T renton and lo\\'er form 
ations ... 

Thick- D epth 
ness in in Remarks 

feet feet 

8.'i 85 
5 90 Fresh water 

20 110 

170 280 

50 330 

llO 440 

5 44 ,j Contains brine 
30 475 and sulphur 

5 480 water 

1-50 030 
20 050 
50 700 
60 760 
10 770 

20 790 

110 900 

120 1, 020 
70 1, 090 
20 1,110 
70 J ' 180 
40 J , 220 
40 J ,260 
30 1,290 
70 1,360 
20 1,380 
70 1,450 O il a nd gas 

10 1,460 Brine 
60 l ,520 

100 1,680 

70 1, 750 

50 l ,800 

H 1, 815 
85 1,900 
10 1,9 10 
90 2, 000 

2, 780 

387 3, 167 Bottom of 11·eJJ 
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The log of this well was prC' parC'd by :\I. Y. \Yill inms from cutLings 
furnished by the driller . The "·ell m u; :;light ly east of the producing oil 
field. The log1 of another well drilled within the oil fic:lcl, on lot 6, con
ecc;sion _IX, Tilbury Kist t·o,rnship , sho\\·ecl Lhe following sLratigraphic 
SUCCeSSlOll. 

Thick-
Fo rm at ion D0:-.:«ription 110.:-.s in 

feet 

l!ouldl•r elay. . . 95 
~urf:u·p . G rey :-;and. 5 

('Ja~· and grm·cl. 28 
Blue. <" lay ' hale "upper ooap.. 3i 

Hamilton. \I iddlc li me. . . . . 10 
Blul', elay s hale "lo\\·cr 'oap··. 67 

Dcl:nrnre and Onondaga. Yellow lime,t,one. 158 
I.· C:n·.y. drab, bro\\·n, and blue dolo.111 ite' with ! 

gy1J'u n1 an d flint 
. ; ~haly 'cries wil11 d arker Rhaly dolomite; 

and more gypsum from 835 to 1,185....... 1,010 
Salin<i .. 

(; uclph . . l!lue-white dolomitic limc,tone.. 9 

Ca, at 1,2.;o, 1,36:? , r.:no, 1.:rni. 1,:1s1 feet. 
Oil at 1,:rn1to 1,400 and at l,4lU and J ,-!Iii fl'd. 
A little surface gas. 

Depth 
In 

feet 

9,3 
100 
128 
165 
175 
:?42 
400 

I , ·l:?O 

1, -129 

In lhis log the Detroit River, Sylvania, and Baf's Island slrnLa are 
obYi011sly included in the Sali11 a . 

. \. ecording Lo Williams2 

''the strurLmc of the oil-bearing format ions cannot readily be determined owing to lack 
of d:1L1. TJ1c top of the Ci ul'lph formation is noL easily disLinguishecl in drill cutLings and 
it is no t well csLablishcd that t he oi l and gas arc confined to a wcll-dcrined stratum, as 
there is no definite, impervious covering formation . l'rom t he general sLudy of the rPgion, 
however, it seems probable that the lower fo rmations have a st rucLmc neDrly parallel to 
the Cornifcrous (Delaware and Onondaga limestones) limestone. ln thaL case t he gas 
occ utTing so plentiful!~· to the west of the oil fie ld occupied the Lop of the dome and the 
nil occupies its cast side and t he ad joining terraces." 

The production of the firsL well , as already stated, 'rns 40 barrels a 
day after being shol. Thi s production CJ.me from lhe bottom of the 
;-)nlina and lhe Lop of the Uuelph. The largest. wcll3 in t.he no r thwest 
part of the field started lo flow, naturally, 1,500 barrels a clay of fluid of 
\rhich 1,200 barrels \\·ere salt water and 300 barrels '"ere oil. The largest 
gas well was on lot 1, conccs1Jion YI, R!1leigh Lp. This well mcasur2cl 
7,000,000 cubic feet of gas a cl ay from 1,417 Lo 1,421 feet in depth. The 
na l mal gas con tainecl sulphu re LLccl hyclrogC'n. An a.11a i.'·,.;is of Lhe gns as 
giY<'n hy Coste is as followc; : 

TT ydrocarbons, principa lly m et hane. 
Carbon dioxide. 
Oxygen .. 
C arbon monoxide .. 
Hydrogen. 
Nitrogen .... .. . 
!:iulphurcttcd hydrogen . 

10nt. Bureau of ~ l ines, vol. XYI, p. 103 (1907) . 
' ll"illi:uns, ~ f. Y.: Geol. Surv., Canada, Sum. R cpt. 1919, pt. E, p. 11. 
' Coste, E. : Jour. of the Can . Min. Inst ., rnl. X , p. 78 (1007). 

P <' r ('('nt 
92·20 

J · ~O 
tnttP 
0·2l 
0· ·10 
5 .. jg 
0 ·20 

100·00 



The oil from lhi::; ftclcl also co.nlai.nR some rmlphur. It has a dark green 
colour ancl a graYity of 38 lo -1 l degrees A.P.I. According lo "Williams 
about ten wells per ] 00 acrrs ,,·ere drilled. 

The Glemrnod field is in lot JO , concession IV, Tilbury East 
township, and oil aJl(l gas arc found i.11 lhc sanw horizon as in the Fletcher 
field. AccordiJ1g to "ffilliairn; t 
"the records of four of t.hc ll'c!l s indicate that th<' productive l10riwn varirs from 1,38.5 
to 1,408 feet bclo11• the surface, OJ' 7.5'2 Lo 77!j feet below sea-level, the clip being to the north. 
The st ructure of the Onondaga limestone in thi s nrca appears to be a nnno11· terrace or 
nose extending to t·hc nortbcast from the higher structu re to the south :me! west; but. 
s ufficient data arc not :tva ilahlc lo illdicalc the structure of the oil-hearing strata. The 
aren :.uound the oil pool ha s been extensively drilled, and the pool is, in consequence, 
clearly outlined." 

In J928 produdiu11 in lhc TillrnrY East ftrlcls had <l rclinrd to 736 
han cls and in 1929 lo ] 39 bancls. · 

l I }1eatl ey 

The 1\"hratley field in Romney lom1 sh ip, J\:cnt counc,-, 1rns opened 
up between 1902 ancl 190±. Acl'onling to \\-illiams2 

" in 190-± fom 11·rl ls on lo t 11, con. IJ, Tfomney tp., 1rere producing -10 barrels JWl' dny 
The four \\·ells me11tio11ed appear to k 1vc been the principal producers, the oil being found 
in the C: uclph formation al :1 depth of l,'2!.JO to 1,:300 feet from the su rface or G90 feet 
bclo11· sca-lcvrl. " 

::-Jo reliable log of an)· \\·ell in (his Jiclcl is available, lrn t ::\falcolm'1 

reports lhat +00 feet of sall is said lo haYc been passed through in the 
clrilli.ug. "The slruclurc of t.he ( ~uclph formation here is not knmn1 . 
The 0110.ndaga limrstone riRes (o lhe south\\·esL ancl may he rcpre;:;cntcd 
in thiR ficlcl h)-a no:-c or lcnnce." The productio11 of Lhc fielrl amounted 
(o 4,490 bal'l'els in 190±, bul had clroppecl to 775 barrels in 1906. 

Romney 
The Homncy held is in the Lmrnship of Romney, l\:cnl county. It 

1rns opened up in 1906 and mu; ahancloncd in 1910. 
The oil m1s 01Jlai.11ed from the Lop of the "Cornifcrous'' limeslone, 

lhat is, presumably, from lhe Dcl:nnue formation. The lop of Lhc lime
slonc is ahou t 170 fccL liclo\\· the surface of the ground aJl(l I he oil came from 
30 feet below lhc Lop of Lhc limeston e. \ \"illiams t.hinks4 Lhe oil was con
tainccl in crevices raLhcr than in a porous rock. The oil was described as 
dead and heavy, which usually is taken to mean it contains no dissolved 
gas. The percentage of sulphur in the oil was high and the den sity about 
28 to 30 degrees A.P.I. The proclurtion of this field amounted to 11,165 
bancls in 1908 and 1,082 barrels in 1909: Lhc fi eld was abandoned in 1910. 
The slrnclm0 is not definitely knmrn. Several of the wells5 had an initial 
product ion of over 1,000 harrcls a clay. 

Ln .:\ovcmbcr, 1923, at a dcplh of 3,560 fccL, oil 1rns sLruck by the 
Southern Ontario Uas Company on lot 188, Talbot I-load Sun·cy, Romney 
township, in Lhe Ko. 6 Shanks well. This oil came from the basal arkosc. 
Further drilling yielded negn,t ive resulLs and in this area lhc Trenton was 
found to be unproductive. 

11\'illiams, .\!. Y.: Gcol. Sun-., Canada, Sum. Rcpt. 1919, pt. E, p. 13. 
' \\'illiams, '.II. Y.: Gcol. Sun- ., Canada, Sum. llcpt. 1DJ9, pt. E, p. 14 . 
3,\J alcolm, \V.: Gcol. 8urv., Canada., J\lem. 81, p. 76 ( I U15). 
4 \Villi allls, .\I. Y.: Gcol. Surv., Canada, Sum. Il ept. 1919, pt . E, p. 10. 
5Coste, E.: Jour. Can. ~ J in. Inst., vol. X, p. 84 (1907). 



Raleigh 

In Xo-rnmber 1902 oil was discovered on lot 18, concession XII, 
Raleigh tom1ship, Kent county. The well flowed for a cime at the rate 
of 1,000 barrels a clay and in a few months was pumping 25 barrels a 
clay. This \\"Cll became known as the Gurcl gusher and although consider
able drilling was subsequently clone no wells were found which equalled 
this first one. 

The following log1 of a well on lot 15, concession XII, Raleigh, shows 
the stratigraphy as encountered in drilling in the Raleigh field. Oil was 
encountered at 360 feet, in the Onondaga limestone. 

Formation 

Surface ... . . . 
Petralia .... . 
Widder (middle lime) .. . 
Olentangy (lower soap) .. . 
Delaware and Onondaga .. 

Description 

Glacial drift, etc . 
.. Shale .. 

...... Lim e,tonc .. 

...... Shale ..... 
. .... Lim e"tone ... .. .... . 

Thickness 
in feet 

llO 
7.5 

.5 
46 

124 

Depth 
in feet 

110 
185 
190 
236 
360 

It is reportecl2 that the dip in the Raleigh field is 30 feet in a half mile 
on the northern side and about the same on the south. These clips, 
however, may not be very accurate as vVilliams3 shows a structural high, 
to the north of the Raleigh field, although no oil was apparently encoun
tered in the highest part of the structure. 

The Raleigh field did not prove to be of mu ch importance in spite 
of the promising results encountered in the Gurcl \Yell. Many wells were 
drilled, but from most of them the production was very small and the 
field had been abandoned in 1905. 

J{ ipp 

The Kipp field4 is in Raleigh to,rnship, Kent county, about 2 miles 
southeast of Chatham. The field was very smali and is now abandoned. 
It was mostly confined to lots 22 to 25, concession VIII, but extended 
slightly to the north of this. 

The stratigraphic sequence is illustrated by the following log. The 
oil was in the Onondaga at 360 feet. 

Formation Description 

Surface . . ... . 
Petralia (upper :;oap). 
\Yidder (middle lime) 

............. Drift, etc- . .. 
.. Shale .. 

0 Jen tangy (lower soap) . 
Delaware and Onondaga ... 

..... Lin1csionc ................. . . 
... Sha le ..... 
.. Limestone .. 

iont. Bureau of )fines, vol. XVI, pt. I, p. 104. 
'0nt. Bureau of )Jines, YOI. XII (1903). 
'Williams, M. Y.: )lap No. 1826, Gcol. Surv., Canada, 1920. 
•Ont. Bureau of ~lines, \"Ol. XVI, 1>. JO.\ (1907). 

Thickness 
in feet 

110 
7:) 

.5 
46 

124 

Depth 
in feet 

110 
185 
190 
236 
360 
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Th e production of this field , ac c·o rcling to \Yilliarn s, 1 earnr from a 
i:;mall dome in which the maximum eleYat ion of the top of the D eb\rarc 
limesto ne is approximate ly 350 feet. 

Dol'el' l l -est 

Th e D over \Yest field , Krnl counl.'·, " ·as discovered in Hl J 7 by a " ·ell 
bored, on Jot 3, concei:;i:;ion III , Dow r \rest township , by th e L"nion Gas 
Com pany. This \Yell, at a depth of :3,165 feet or 282 feet with in the Tren 
ton formation, yidclecl gas with light oil and the flow , together wit h 
i:;rnaller flo\\·s from depthi:; hr( \\·rrn 3,010 and 3,0.J.O feet , gaYe an initial 
pressure of 1,250 pounds a nd an estimated flow of G,000,000 cuhlic feet 
of gas a clay. This s trike \\·ai:; imporianl in that it was lhe firn t large prn
clu clion from the Trenton fo rmation in Ontario. 

Th e sLrntigraph.'· of l he D over \\·est fi elcl is given by the follo\\·i ng 
Jog2 of a well on lot 2, concession III. 

F ormat ion Description Thickness 
in feet 

Depth 
in feet ______________ , ____________ ---------

\\"idder . . 

Delaware ... 
Onondaga .. 
Sylvania .. .. 
Bass I sland . 

Salina 

C: uclph and Lockport. 

.. ~I issing ..... ... ... . 

.. Lirncstonc . . . ... 

. . "issing, probably shale in part.. 
... Limestone . ... . 
.. Lim estone . . . 

Fine sand . . 
D olomi te .. 
1-'hale ..... 
Dolomite . . . 
Slrnle and gypsum. 
D olomite .. 
Sha le ...... . 
D olomi te .......... . 

.. D olomi te ... . 
H ochcster ..... . . .. . .. . .. . .. .. Shale ....... . 

?If ed ina-Cataract . . .. . . 

Queenslon ..... ..... ... . 
H ic· hm oncl and Lorraine .. 
l"lira ... .. . ... . 
Trenlon and Black HiYcr .. 

r R eel shale .... . 
C: recn shale .. . 
Dolomite .. 

.. Red and purple sh ale .. 
. Sha le .. 

... Shale .. . . 
..... Limestone .. 

A small shO\Ying of oil 1rns found at 3,295 feet . 
with 100 pounds of n itroglycerine a ncl the flow was 
20 barrels a cl a~r . 

185 
JO 
72 
4,5 
88 
20 

G0.5 
15 
3.5 

]8:j 
90 

280 
205 
120 
35 

120 
].) 

20 
rn.> 
482 
80 

4]:l 

185 
195 
267 
312 
400 
420 

l ,025 
l , 040 
] , 075 
1, 260 
1,350 
1, 630 
1,835 
1 , 955 
J. 990 
2, 110 
2, 125 
2 , 145 
2,330 
2,8 12 
2,892 
3,305 

The 11·ell 1Yas shot 
in creasNl to about 

The D over West oil fi C'l cl i:-; unustrnl in t hat the production comes 
from a synclin e or a faulted zo ne in t he T renton formation. The conclu
sions of .::.\1. Y. \Yilliams3 arc as follo\\·s : 

"The Trenton contains little water and varies greatly in porosity from place to place, 
or is 'pockety'; t he finding of oi l in the lowest structure prospected suggests that in the 
absence of saturation by 1ntter and consequent hydrostatic pressure, the oil and gas have 
gravitated to the rock basins.'' 

1\\"illiams, )[. Y.: Gcol. Sun-., Canada, ) [ap Xo. 1/.50. 
2lntcrprclation of log by ~L Y. Williams. 
3 \\"illi ams. _\l.Y.: Gcol. Sun·., Can:tda, Sum. Ticpt. Hll7, pt. E, p. '.?5. 



Alth ough a number o r \\·e ll s have st l'll rk \rctt er, >·et , acco rdin g to 
\\"illiarns,t !he waicr " is not defi ni tely associated \rith oil or gas a nd as it 
\\·as not stl'llrk in nearby well s, i t appea rs to haYe been co nfin ed to rock 
chann els which arc not co nn cct:ecl wi th t he oil accumula lion." \Yilliarns 
a l;;o slates !hat th e st !'ll cturc of t he Dover \\"est fie ld i;.; 
"a well-clcftnC'cl, although rather gentle syncline with the oi l and gas pool limited to its 
ax ial area. Gas and oil occur at di fferent horizons, neighbouring well s being 
qu ite un like, although t he occurrences may be roughly grouped . The initi:1l prC's
sure in well Xo. 1 was 1,2.50 pound s per square inch. This unusual pressure might be 
ex pected to drive gas long distances into t he rock ad joining the pool and yet Xo. 2 \Yell, 
one-quarter mile to the cast of the axis, had only a showing of grts and Xo. 3 well one-half 
mile lo t he ,,·est ,,·as totally dry. It appears t h:tt only t he lack of conti nuou~ rock porosit.1· 
c:rn acco un t for th is." 

IIarlrn css2 is of the opinion t hai !he field 01,·es its porosit.v to sharp 
f'olcling or fa ul ting in t he Trc11t·on form a tion. Tlw 1..,"n io11 Gas Company's 
well on Jot 2, co ncession III , Dowr \\"est lo\\· nship , gayc an initial oil 
product ion of 200 barrels of oil :rncl 3,500 ,000 cubic feet of gas a day at. 
a depth of 3,277 fed. OthCI" wells produ ced as much as 7,500,000 cubi c 
feet a clay initiall>·, but production did not hold up vcr:-· well. The gas 
,,·as pract ica 11 .Y fr ee from sulphur . 

~lIDDLES:t<;X COUC\'"l' Y 

Jf osa 
The :\Iosa fi eld is in 1VIosa tO\rnship , Middlesex county, a bou t 4 miles 

nor t h west of Glcncoe. Th e fi eld \Ya. discovered in J 9.L 7 a n cl rapidly 
cam e into prod uction . The st ratigraphic succession cloes not differ 
mu ch from other oil fie lds of K ent and Lambton coun ties a nd is illustrated 
by the fo llowing log3 of a well on lot 6, concession VI, Mosa township . 

Formation Description Thickness 
in feet 

D epth 
in feet 

--- ----·-·---·-----·!-------------- - ----- - - ---

Surface . .. 

Petrolia .. 

Widd er (m iddle lime ) 

Olen tangy (lower soap) 

D elaware and Onondaga .. 

..... Glacial drift, cfr .. 
( Shale . ..... . 

. ... ~ Limestone . 
I Shale .... . . 

.. Limestone .. 
( Sha le ... . . . 
i l Jfrncstonp 
, Shale . .. . . 

Limestone . . 

Acco rding lo Williams4 

77 77 
58 13.5 

6 UL 
Tl 21-1 
19 n:3 
~o 2.53 
4 '.!.:)7 

259 
.j.j 11-1 

"oil in th is field generally occurs in the upper :20 feet of t he Dcla\\·arc limestone, bui it also 
occurs in a few wells in the " middle li me" or \\"iclcler beds. l n a deep well on lot G, con. Vl, 
j\ l osa tp., the fo llowing cond it ions were found. The D elaware limestone and the Onondaga 
limestones :lrc 97 feet thick and arc underlain by whi te sandstone, consist ing of fin e, rounded 
quartz grains. The sandstone is a lmost purC' for lO feet in depth and overlies :.ll kct o[ 

1\\"illiams, '.\!. Y.: Geol. Sun· ., Canada, Sum. llept. 1919, pt. E, p. 17. 
' H arkness, ll. B.: Ont. Dept. of :- t ines, vol. XXX\"Jl, pt. \ °, p. 74 (1928 1. 

3\\'i lliams, :- 1. Y.: Goo!. Run· .. Canada, Rum. Hept . 10 18, pt. E. p. 37. 
1\\'illia ms . . \I. Y.: Op. cit. 



110 

100 

(f) 
_J 

90 

so 

w 70 

[):' 
[):' 
<( 

m 
60 

u_ 

0 

(f) 

0 50 
z 
<( 

(f) 
:i 

0 40 
I 
I-

30 

20 

10 

-

I 
-

~ 
L 

~ 

~ 

~ 

~ 

-

~ 

o.s.c. 

I 

55 

I I I I 

-

-

-

-

-

-

-

\ 

\ -

\ -

\ 
l------_ 

-

--- -
-

I I I I 

"' a; 

F igure 11. Graph showing annual production of :\Iosa oil field, 
:\losa toW11ship, i\l iddlcscx county, Ontario. 



56 

grey limesto ne containing considerable sand. The sandstone generally carries black 
m1ter containing much hydrogen sulphide and probably a small amount of salt. The 
dolom ite below the sandstone docs not carry oil. 

The general practice in t he l\losa field has been to drill only about 50 feet into the 
'lower lime' or just to t he bot tom of t his D ela\1·arc limestone, as it is delimited . By this 
practice no water troubles have been met. Rome companies, however, operatin~ aroun d 
the edge of the dome, have persisted in drilling in to t he sandstone mentioned above. 
~\] though t his sandstone appears close gra ined in many places and so does not a lways 
give immediate t rouble with " ·ater it has generally been fo und t hat \rnter sooner or later 
bcc:une troublesome." 

The top of the dome, however, produ ced some oil from this sandstone. 
The :\fosa fi eld , accordin g t o H arkn css,1 covers about 4,000 acres. 

T he field is roughly oval in shape with the long axis nortlrn·est an d so uth
cast and t he closure on t op of t he D elaware lirnestone is about 70 feet 
\\·ith t he maximum elevation on t his hori zon at 450 feet. The production 
of t his fi eld up to t he encl of 1927 amounted to 26-1)500 bal'rels. This 
l'eprc,:;ents a very small recovery per acre. Th e yearly produ ction of t his 
fi eld is now 7 ,OOO t o ,OOO ban els. 

E L GIN COUNTY 

D uMon 

The Du Lton oil fi eld is in Dunwich toll'n ship, Elgin county. The 
field \\·as opened in 1898. The strat igraphic succession in t his fi eld is 
shom 1 by t he fo llowing log2 of a well drilled near t he centre of the fi eld , 
on lot 13, con cession X , Dunwich township . 

Formation Description 

Surface .. G lacial d rift . . 
.... ... ..... Shale ... .. . . 

Hamilton.. . ............... . . nlue, clay shale .. . 
Dcla\Yare and Onondaga.. . . Limestone .. . . . . . 

T hick ness 
in feet 

200 
7 

25 
170 

Depth 
in feet 

200 
207 
232 
402 

T he shales of H amil to n age proba bl .'· belong t o t he Olc ntangy. Oil 
\\·as st ru ck in t his \\·ell at a depth of 392 feet or lGO feet hclO\Y t he top of 
t he D cla\\·are. The t hickn ess of the D elaware at this locality is not defin
ite ly kno1rn , but presum ably t he oil zon e is within Lh e On ond aga formation. 

Acco rd ing to \Yillianrn3 t he oi l occurred in a dome, bu t oil was fo und 
m uC"h l011·er 0 11 t he \\'('st side t han on th e cast side of the fie ld . Th e aYernge 
.'· iclcl of t he \\' ell s a clay 1rns 1011-. Th e first \\'l' il clrillecl3 penet rated 505 
fed into t he limes tone 0 1· lo a depth of 687 feet . A bed of oil-bearin g 
l'O<'k J 0 feel in t hiC"k 11 ess 1Yas enco un te red at 332 to 3-+2 feet an cl a ;:;eco ll(l one 
of the ;-,ame t hi ckness a t .+OO to -ilO feel in clep!h . From the first of t hese 
lH'ds ;)00 ba rrels of o il \\·as pum ped. I t 1ras t hen shut off a nd t he sccoml 
yiel ded 0 1w b ~u re l a day clmin g a 20-h our t c;.;t. A small f!0\1· of g~ts was 
;-,t rn C'k at :);)0 feet a nd l he rock from 650 to 687 feet Yielded artesia n \\"atcr . 
In other "·e lls t he oil -bearing s lrnt um \\·as as mu ch ;ts 20 feet in t hic kn ess . 
In cntain par ts of the field the drift lies diredl>· on the limesLo nc, but 

IJJa.rkncss. H. B. : Second Triennial Empire ) l ining and }[clallurgic:il Congress. 
2\\'illiams, .\ I. Y.: Gcol. ~urv., C::i.nada, t)um . llopt. l!H9, pt. E. p. 10. 
"Ont. Bureau of .\l ine•, ,·ol. \'! IT ( 1899). 
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in other part s 25 to 30 feet of shale overlies the limcs Lon c. The bes t wells1 

were t hose that encoun ter shale over lying the limes tone. The fi eld at 
its maximum comprisC'd about 400 acres . Th e oil produced was of excel
lent qu ality, having a gravity of 42 degrees A.P .I. and a dark green colour. 
The produ ction in 1929 was only 148 bancls, so that t he fi eld is approach
ing ex ha ustion ; the maximum production , acco rding to Williams,2 was in 
1906 when 19,376 barrels were produced. According to I-Iarkncss3 the 
Dutton fi eld produced 186,651 barrels of oil from 1889 to 1927. 

Th e Dunwich Oil Company4 drillin!); in 1923 on lo t 2-l, concession 
V, norLh of Dunwich, opC' ncd up a small gas field in t he Onondaga forma
tion . In this area only glacial drift ove rlies th e D elaware-Onondaga lime
stone. 

ESSJ~X COUNT Y 

Leamington or JI er sea 

Th e LeamingLon or J\Ic rsca Oil field is in :Mcrsea t ownship, Essex 
count y, northcast of the town of Lcamington. The fi eld has a norLh an d 
so uth lrC'ncl and a small par t of it extends in to Tilbury \Vest township, 
norLh of M crsea tow nship . Th e length of t he fi eld is approximately 8 
miles a nd t he width a quar ter of a mi le lo 2 miles, Lhe greate r part of the 
field being in loLs 10, co nccs::;ions 4 lo 9, a nd loL 238, Talbot road. There 
were, also, two small a reas on lots 8, co ncessions 5 and 6, which were pro
du ctive. A small amou nt of production was also ohLained near ComhC'r, 
in Tilbmy West to wnship, directly north of the Leamin gton field. To 
the south and west of the LeamingLon oi l fiC'ld is t he LC'amington gas fi eld . 
The Lcamington gas fi eld was cliscovcrNI in 1888, bu t the Leamington oi l 
fi eld was noL discovered until 190-1: and was short lived. 

Th e straLigraphy of Lhc Lcaming Lo n fi eld i-.; shown by t he fo llowing 
log of Roslyn No. l well , lot 5, eoncession X , Tilbury \Vest. This well 
is nor th of the Lcaming to n fi eld a nd so uth of Comber. 

F ormation 

Onondaga and ~f on roe .. 

Salina .... 

Guelph and Loekport (?). 
llocheste r ("?) .. 
Clinto n ..... . . . 
Cabot H ead . . 

Manitou lin .. 
Queenston .. 
Richm ond and Lorra ine .. 
Utica ..................... . 
Trenton and Black Hiver .. 

Drsrription 

.. I limestone . .... . 
( Dark s hale-µ;~·psum . 

· 1 G rey dolom it0-some shale .. 
l Dark sha le-gypsum ........ . 

.... D olomite .. 

... Shale ..... . 
.. Li mestone . . 

Rrd shale at top followed 
da rk shale ... 

Dol omite .. 
. . R ed shale. 

. ... Dark shale. 
. . D ark shale .. 
. Limestone .. 

. \ ~oe. ... . ... ..... . . 

1~falcolm, W.: Gcol. Surv., Canada, ~fem. 80, p. 63 (19 15). 
' Willi ams, ~I. Y. : Gcol. Sun-., Canada, Sum. llcpt. 1919, pt. E, p. IO. 
' Harkness. R. B.: Ont. Dent. of .\lines, vol. XXXVII, pt. V, p. 59 (1928). 
•Ont. Dopt. of Mines. vol. XXXI II, pt. V, p. 97. 

344 96-5 

by 

T hick nr"s Depth 
in feeL in feet 

G50 650 
130 780 
100 880 
240 I , 120 
:i30 1 ,650 

10 1,660 
20 1,680 

1:w l ,8 10 
20 1, 830 

260 2,090 
:360 2,450? 
120 2, 570 
8-18 3,418 

5 :l, 423 
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In this well angular quartz grains in a calcareous ccmcn t occur at 
410 feet in depth. The sample from 400 feet in depth contains a consider
able amount of white sand; chert occurs in more or less amount from 400 
to 450 feet . It is, therefore, possible that the stratum at 400 feet repre
sents the horizon of the Sylvania sandstone, as \Villiams1 has rccog.oizecl 
much chert from samples of the Lower :;\fonroc or Bass I sland series from 
other wells in Essex county. The presence of chert, however, is not by 
any means a diagnostic feature, as it occurs in samples above the horizon 
of the supposed Sylvania in this well and is kno\vn co occur elsewhere a t 
the base of the Detroit Hiver series and in certain parts of the Onondaga. 
In the samples from this well it is not poRsible Lo tell whether or no t any of 
the Upper :i\Ionroc or Detroit River series is present, or if presen t where 
lo draw the division between the D etroit River series and the Onondaga. 

The stru cture of the field is a long, narrow anticlin e or possibly a 
fault of small throw. Data arc no t at hand to determine the exact struc
ture, but apparcn tly there is a downward plunge northward and the gas 
fi eld to lhc wes t of the sou th encl of the oil field is structurally higher than 
the oil fi eld. 

According to Williams2 the oil-bearing horizon of this field is prob
ably in Lhc lower Salina. It lies at a depth of 1,068 feet in concession 
I\', 1,107 feet in conce sion VIII, 1,109 feet in concession IX, and 1,307 
feet north of Comber. In Roslyn No. 1 well from lo t 5, concession X, 
there are dolomitic bands inLcrbcdded with shalcs from a depth of 980 
Lo 1,080 feet. At 1,110 feet considerable gyp um occurs and for this 
reason the top of the Guelph is thought to be at 1,120 feet. It is not known 
whether this gypsum bed is a uniform feature throughout the fi eld or 
whether the oil procluclion was secured from above or below it. If the 
production comes from above it then the producing zone would be aRsignccl 
to the Salin n,. From a study of the samples from Roslyn No. 1 well, 
however, it seems probable that the oil-producing zone was in the top of 
the Guclph, since the samples show a small trace of oil. The initiaJ pro
duction of some of the wells was fairly large. According to l\falcolm3 

"the Jackson well started with a flow of 400 barrels a clay after it was shot, 
but fell off in a few days to 100 barrels per day and the Hickey No. 4 
star ted with a flow of 1,200 barrels and fell off to about 200 barrels per clay." 

The production of the Leaming ton field was as fo llows: 
190-L ... _. __ . _. _ .. - _ .... - - . - - -· .... - . .. - ... - . - . - - .......... _ .... ___ .. . _. 25,241 
1905 ........ _ ...... _ .. _ ....... . . _ . .. _ . . . . . _ ...... .. _. _ .. _ .... ___ ....... N"o record 
1900 . - .. - . - - . - . - - . - - - ... - - - - - - . - . - - .. - . - . - . - . - - - . - - - - - 39, 652 
1907 . .. - - - . - .. - . - . - - - - . - - - - - ... - - ... - .... - ..... - ...... - - - - . - - . - 6, 133 
1908. - - - ..... .. . - .... - .... -..... - - - . - - - ...... . - ...... . .. - .. - - .. ... - ... - 9,33-t 
1909. - - - . - - - - ... - . ............ - .. ... - . - ..... - . - . ....... .. .. - ... . - ... - - . - 5' 929 
!al o. ---. -.. -.. --.. -... --. -. -. -----.... .. . .. .. ... ........ -. -.. -. ---. - 141 

B elle River 

In Essex county, south of lake St. Clair, the Belle River field " ·ilh 
twenty-five wells produced 2,200 barrels of oil from the Onondaga lime
stone4 between the years 1913 and 1918. 

l \Villiams, M. Y.: Gcol. Surv., Canada, )fem. 111, Fig. 5, 01>. p. 88. 
2\\'illiams, M. Y.: Geol. Surv., Canada, Sum. Rept. 1919. pt. B, p. 14. 
•)!alcolm, 11·.: Geol. Surv., Canada, :\!cm . 81, p. G6 (1915). 
•H arkness, R. 11. : Ont. Dept. of ~lines , vol. XXXVII, pt. V, p. 59 (1928). 
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In this area the Onondaga limestone lies immediately below the sur
face drift. The oil produced from this field was heavy and " dead" and 
brought a price considerably less than the Oil Springs and Petrolia oil. 

Pelee I slancl 
According to 'iVilliams1 

"Pclcc island was first prospected about 1895 when seven wells were drilled on Grove 
avenue, near the eastern side of the island, for the Kingsvillc Oil and Gas Company of 
Canada. The first two produced some oil, the third flowed 400 barrels, and the last four 
were dry. The total estimated production was 450 barrels. In 1907 seven more wells 
were drilled in the same locality by t he New York, Lake Erie Oil and Gas Company. 
Mr. \Ym. J. Hussey, who drilled the wells, reports that they started with a production of 
four to twelve barrels per day and held up well for the twelve months during which they 
were pumped. Ile estimates t he production for t his time at from 3,000 to 4,000 barrels . 
Shipping was expensive and difficult and with unduly large operating expenses the field 
was forced to close down. The field suffered little from water troubles and the gas supply 
was sufficient for drilling and operating purposes. There was little production before 
shooting, but a steady production afterwards". 

The oil rock lies about 742 to 762 feet below the surface which is here 
about 575 feet above sea-level. According to a log given in the Fourteenth 
Repo1t of the Bureau of ::\lines, Ontario, the section is as follows. 

Forrnalion 

Surface ............ . .. . 
Delaware and Onondaµ:a. 
Oriskany (?) ...... . 
Bass River and Salina .. 

Description Thickness 
in feet 

.. Drift, etc.. . 58 

.. Limestone.. 222 
. ... Sandstone (?). . . . . . . . . . . 4·1 

.. . . . . Dolomites, etc., with gypsum . 458 

Depth 
in feet 

58 
280 
324 
782 

Unless the formations, as shown in the log, are about 300 feet thinner 
on P elee island than on thE! mainland in the vicinity of Leamington, this 
well did no t reach the Guclph. As already stated the oil was struck at 
from 742 to 762 feet from the surface and so must occur in the Salina. 

"Another small oil field was opened up near Pclee island south, about one mile west 
of Mill point. Little could be learned of this field, but the production is said to have been 
obtained from an horizon 780 feet below the surface. This would suggest that possibly 
there are two producing horizons. T he Corniferous (Onondaga) limestone outcrops at 
the shore west of l\Iill point, whereas it was strnck in t he oi l field to the north at a depth 
d 58 feet. However, the difference in elevation of t he surface of the Cornifcrous (Onon
daga) may be due to glacial erosion. The Corniferous (Onondaga) limestone outcrops on 
the nor th side of the island about one mile west of Scudder, where notable glacial erosion 
is evident, and nlso near t he oil pier at the northwcst part of the island, where co nsiderable 
quarrying was formerly carried on. In the northern outcrop the limestone lies in a hori
zontal position, but on the shore at P olee island south, the strike is parallel to the shore, 
the dip being several degrees to the southeast. Other wells have been drilled on t he island, 
but large areas have not been explored. The Pelcc Island oi l field was never troubled 
with water and as little drilling has been clone, the field may be considered pretty much 
as new territory, the past development indicating that fair quantities of oi l and gas may be 
found. The attitude of t he rock at Pelce island south, taken together with t hat on the 
north west corner of the island, indicates t hat a dome, or at least a terrace, exists somewhere 
between t he t wo locali t ies. The structure will probably continue downward to the oil
bearing strata.2 

Polee island produced 1,023 barrels' of oil in 190-t and 378 in 1906. The quality of the 
oi l is reported to have been good." 

l\Villiams, ~I. Y.: Gcol. Surv., Canada, Sum. Rept. 1919, pt. E, p. 14. 
'Williams, ~I. Y.: Op. cit., p. 15. 
'Information from Ont. Bureau of Mines, vol. X IV, p. 20 (1905 ). 

34496- 5t 
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BRANT COUNTY 

Brantford 

During 1888 a well was drillecll 1,118 feet deep by the Waterous 
Engine Company in Lhe yard of their works on Dalhousie street, Brantford. 
Small shows of gas of no commercial importance were obtained. The well 
probably penetrated Lo about the base of the Queenston shales. 

In the same year anoLher well was sunk on lot; 16, concession XV, 
Bran tford Lownship. In this well only small flows of gas of no significance 
,,·ere encountered. The well reached a depth of 2,160 feet or 210 feet 
below the top of the Trenton. Flows of water accompanied by a little gas 
were found between 200 and 300 feet in dept;h and a small flow of gas at 1,950 
feet, undoubtedly from the top of the Trenton. 

According Lo the Bureau of Mines2, Ontario, 
" In the latter part of 1!}03 drilling was begun for gas in the city of Brantford. From two 
or three wells put down at the Cockshutt plough works a strong flow of gas was obtained. 
This gas was used in the furnaces at the works for a short time when the pressure began to 
lessen and the supply soon became too small to keep the furnaces going. lt was then found, 
however, that two of these wells contained oil which appears to have gradually oozed 
in as the gas disappeared . . . vVith a hand pump used for only a short time daily 
three or four barrels of oil have been taken from one well from clay to clay . . . Six 
or seven wells have been drilled in the city, four of which are on the Cockshutt property 
and only one of the seven is said to contain neither gas nor oil. Four wells have been 
drilled on the Bow Park farm which is di stant about 2 miles southeast of the Cockshutt 
wells. Gas and oil have been found in these wells. In the last one drilled it is stated 
that oil began to come almost immediately after t he bottom of the well was reached and 
kept rising in the pipe until now it has come to the top and the gas pressure will force it 
out. the same as it did in the two wells on the Cockshutt property." 

The log of No. 2 well, Bow Park, drilled in 1903, is as follows: 

Formation 

Surface .. 
Guclph and Loc·kpor t .. 
Rochester . 
Clinton ... 
Cataract-Medina. 
Whirlpool . 
Qucenston . 

Description 

Glacial drift, etc .. 
... Lin1estone ... 
.. Shale .... 

... T imestone. 

. ·{ ~~~/~~!i~ .·.·. ·. · .••••• ::::. 
...... White sandstone ........... .... . 

.. Reel shale ............. . .... ... . 

Thickness 
in feet 

88 
252 
50 
20 
40 
40 
15 
77 

Depth 
in feet 

88 
340 
390 
410 
450 
490 
505 
582 

Gas was found at 395, 505, and 508 feet with a pressure of 265 pounds. 
This gas evidenLly comes from the Clinton and Whirlpool formations. 
Williams3 interpreted the red shale between 410 and 450 feet and the 40 
feet of underlying grey shale as belonging to the Cabot Head formation. 
The upper 40 feet of this, that is the reel shale, was formerly called the Red 
Medina, whereas the 15 feet of white sandstone betwaen 490 and 505 feet 
was formerly called the White :.\Icdina. 

1nrumell, II. P.H.: Goal. Surv., Canada, rnl. V, pt. II , pt. Q, p. 44 (1890- 1). 
'0nt. Bureau of l\Iines, vol. XIII, pt. 1, p. 25 (1904) . 
•Williams, l\I. Y.: Geol. Surv., Canada, l\Iem. Ill, fig. 4. 



14 -

- ~ 12 

(j) 
_J 

W10 
Q' 
Q' 

< m 

lL 
0 

s 

~ 6 

z 
< 
(j) 
:J 
0 4 

I 
f-

2 

-

-

-

-

-~ 

-

t-
-

-

0 
0 

"' 
o.s.c. 

\ 
\ 

I 

\ 

\ 

~ I 

"' 
"' 

\ 
!'-. 

... 
:;; 

61 

I I I 

'----v ~ I 

"' 
"' 

., 
:;; 

I I I 

I --r- I 

J 

-

-

-

-

-

-

.... Q' 

"'< 2! w 
>-

Figure 12. Graph showing annual production of Onondaga oil field, Onondaga township, 
Brant coun ty, Ontario. 



62 

The log of CockshuLt Xo. 3 well in Bnntford is interpreted as follows: 

Formation 

Surface . ........ . . . ... 
Guelph and Lockport . . 
Rochester . .. 
C linton .... 
Cabot Head .. 

Whirlpool. ... . 
Queenston ..... . .. .. . . 

Description 

. .

1

Giacial drift, etc ............... . 
. . Dolomites ..................... . 
. . Black shales ....... . ..... . ... . . . 
. . Limestone . .................. .. . 

Red shale ...... . 
Grey shale .. . 

.. Sandstone... . .. 
. . . . . . . . . . I Reel shales .. . ......... . 

Thickness 
in feet 

82 
283 

45 
12 
4:j 
45 
20 
88 

Depth 
in feet 

82 
365 
410 
422 
467 
512 
532 
620 

Gas and oil were found in Lhe 'Whirlpool sandstone at 512 feet . 
In the record1 of a well drilled by Gould, Shapley, and i\Iuir Company 

on Wellington street, Bran lforcl, the \Yhirlpool (White:\ Iedina) was reported 
Lo occur at a depth of 505 to 515 feet and red sh::i,les (Quecnston) from 515 
Lo 670 feet. Gas was struck at 610 feet and evidently must have come 
from the Queenston shules. Such an occurrC'nce is unusual. 

Nine wells were drilled on the Bow Park farm and one of Lhese struck 
Lhe Trcn Lon fonnaLion at a depLh of 1,930 feet. The production from these 
\\·ells was relatively small and unimportant from a commercial standpoint. 

Onondaga 

An oil-producing territory2 was opened up in Onondaga township in 
1910, the discovery well being drilled on the farm of i\Ir. Harold Howell 
on lo t 16, concession III, west of Fairchilds creek. The oil was found in 
the Whirlpool sandstone (WhiLe i\Iedina) at a depth of 550 feet. In some 
of the wells subsequently drilled sufficient gas was associated wiLh the oil 
to flow the wells for a few months. 

The bcsL well is said lo have produced forty barrels of oil a day for 
twenty clays. The oil had a gr:wity of about 39 degrees baum6 and was 
found over an area of about 3 square miles. Territory producing natural 
gas adjoins the oil area to Lhe so uth. 

MANITOULIN ISLAND 

3"An oil spring was early discovered on Rmith bay near the Indian village of \Vek
wemikong by the Jesuit missionaries, the pioneer among them being Father Poncct who 
spent the winter of 16-±8-49 on some part of the island. 

In the early sixties, following the oil development at Titusville, Pa., and in south
wcstern Ontario, a l\lontreal company drilled five wells on i\lanitoulin island, the location 
being near the Smith flay oil spring as indicated by tradition and field evidence. 

This enterprise was abandoned on account of trouble between the drillers and the 
Indians. 

4In 1905 the Northern Oil and Gas Company drilled several holes about 2 miles south
east of Wekwemikong and about 500 barrels of petroleum were produced. About the 
same time the Benedum-Trees Oil Company of Pittsburgh , Pa., were drilling in the vicinity 
of Manitowaning, several wells west of the town starting with considerable flows of oil. 
Drilling was also carried on near Gore bay, and one unfinished well was drilled at 
Providence bay. The hard times of 1907 caused a cessation of drilling and no new develop
ment was undertaken until 1912 when Senator Pascal Poirier leased property south of 

'0nt. Bureau of Mines, vol. X[V, p. JOG (1905 ). 
•Ont. Bureau of Mines, vol. XX, p. 36 (19 11 ). 
' l\"illiams, M. Y.: Geol. Su rv .. Canada, Sum. Rept. 1920. pt. D, pp. 2G-32. 
•Malcolm, \\" .: Geol. Sur\•., Canada, Mem. 81, l" 85 (1915 ). 
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Pike lake (about 3 miles southwest of Shcguianclah) ancl started to drill. Conditions 
arising from the Great War resulted in the closing down of these operations. The anxiety 
regarding oil supply at the close of the war once more focused attention on Manitoulin 
island \\"here several t housands of acres of oil leases were taken up in 1919 and 1920. 
The Kyto Oil Company re-leased the Poirier and adjacent properties and drilled three 
wells during the summer of 1920, and II. C. Gordon drilled two wells within the west 
margin of the property tested previously by Benedum-Trees. Results of the drilling 
during 1920 verified the previous reports from the same areas, viz., that oil occurred but 
not in commercial quantities. Valuable data were, however, obtained from the well 
rncords. 

Tlie oil spring which attracted the Jesuit's attention is located on the south side of 
Smith bay about 4 miles from W clmcmikong. It is at the level of the water of the bay and 
is only about 10 feet from the shore, the waves washing into it in rough weather. A thick 
scum of oil covers the surface of the spring, which shows no visible flow. 

Of the five '>l'Clls drilled by the Montreal company in t he early sixties,1 two were located 
near the oi l spring mentioned, the caved-in pits being sti ll visible. Accorcli;-ig to Hunt, 
the greatest depth reached '>\'as 524 feet, the log being as follows: 

D escription Thickness 
in feet 

Depth 
in feet 

Soil.. . .. . ... .. .......... . ..... . . ... . 
Black shale ...... . 
Limestone ....... . 
Red sandstone ............. . 

32 
100 
3~0 
150 

32 
132 
472 
524 

Saline walcr 1Yas struck aL 1!)2, aud oil at 193, 218, and 270 fccL, about one hundred 
and twenty barrels of "Excellent petroleum" being produced before the supply failed. 
A few barrels were obtained from another well, and two wells were not complete when the 
report ,1·as made. 

Of the 1905 operatio ns, the only evidence seen by the writer is an abandoned weil 
located about ll miles south of \Yck\1·emikong. The ground around the well is saturated 
with oil for a radius of several yards, lh is evidence corroborating the statement of one of 
the Indians t hat the oil gushed for some time-or, until the well was shot. This '>\'US 
probably the well that produced most of t he 500 barrels of oil mentioned by J\Ialcolm. 

A number of abandoned wells mark the area tested by Benedum-Trees and others in 
the vicinity of :\Ianitowaning. 

About H miles west of J\Janitowaning, five old wells are located on lot 45 and one on 
lot 46, con. II, Assiginack tp. Of these three have oil in the casings at the present time and 
one was dipped for local use by means of a tripod and sand pump until some time after 
1912 when the tripod was blown down. Gas is bubbling up in three of t hese wells. Other 
wells noted arc located as follows: one near the midd le of the east side of lot 51, con. I, 
Assiginack; one in t he northcast corner of the same lot ; one near the middle of the east 
line of lot 20, con. I, Sheguianclah; and one l t miles south of J\Janitowaning at the top of 
the hill above the bay. A well flowed gas for some years on the Tucker farm. lot 35, con. II, 
Asfiginack, and a show of oil is reported from a well on lot 30, con. II, of the same township. 
There were other wells, of \\"hich no record is available, drilled in this vicinity. 

The following logs were furnished by the Benedum-Trees Oil Company. 

lVell on James A. Walson farm, lot 1,6, con. I, Assiginack tp. 

11ichmond limestone . ....... . 
Lorraine and Utica shale. 
Trenton limestone .... . 
Oil. ........................ . . ........ ................ . 

Top 
6 

130 
455 
464 

Well on Lehman farm, lot 1,5, con. I, Assiginaclc tp., drilled in 1907 

Bottom 
130 
305 
566 
474 

Top Bottom 
Richmond limestone.... . . . . . . . . . . . . . . 14 130 
Lorra ine shale .................... . . 130 410 
Utica sha le . ........ . . . . . . . . . . . . . . . . . . . . 410 430 
Trenton limestone................ . . . . . . . . . . . . . 430 ....... . 
Oil and gas.................. . ............. 442 477 

KoTE. This well is said to have produced forty-five barrels of oil in 15 minutes. 

>Hunt, T. S.: Geol. Surv., Canada, 1863-66, pp. 252-253. 



Several wells were drilled during this period in the vicinity of Gore Bay [west of 
Kagawong), and several produced some oil. A well located near the wharf (now covered 
by a stable) at Providence bay is said by the dri ller, H. F . Slater of Toronto, to have st ruck 
the Trenton at about 960 feet, and to have penetrated about 100 feet when the tools 
were lost. This is the only record of a well dri lled on t he south sid e of the island . 

The operations started by Senator Poirier about 1912 were principally centred about 
lots 3 and 4, cons. VIII and IX, Bidwell tp. At least twenty wells were drilled at this 
locali ty, of which eleven are said to have produced oil, and t hree to have had traces of oi l. 
The drilling contractor stated t hat some of these wells produced as much as twenty-seven 
barrels a day for a short time. Four are reported as "dry". Following is analysis of a 
sample of oil from Renny Byers' farm, lot 3, con. IX, Bidwell tp., Green bay, i\Ianitoulin 
island. 

Specific 11;ravity at 15·5° C.-0·86-1 
Distillation-continuous method 

First drop ... . ........... . .............. . 
Uptol50°C .. . 
150°-200° c. 
200°-250° c. . . . ...... .. . 
250°-300° C.. . .......... . . . 
300 '-350° c ..... .... . .. . 
H<'sidue (by difference). 

Calorific value: 
Calories per gram me gross . 
B.T.u. per lb. gross ... 

Sulphur: 
0· 23 

100°C. 
103 
73 
83 

11 3 
183 
463 

10 ,GOO 
19, 080 

Poirier also dri lled a well on t he south end of lot 34, con. I, H owland tp., and another 
on the north end of lot 24, con . X I, Bidwell tp. Both of these wells a rc reported by local 
observers to have stopped in the litica shale. A well which flows salt water is located near 
the road on lot 25, con. X I , Bidwell tp., but t he data regarding the well or t he source of 
the water arc not at hand. During 1920, three wells ,,·ere drilled on the old Poirier leases, 
No. 1 being dry, "0/o. 2 producing some oi l with a small amount of salty, sulphur water, 
and No. 3 not being reported on. The top of the Trenton in No. 2 is D feet higher than 
in No. 1. The log of No. 1 as determined by the writer from samples is as fo llows: 

Well Drilled liy K yla Oil Company, Near Southeast Corner of Lot 4, Con . I X, Bidwell Tp. 

Surface .. 
Richmond . 
Lorraine. 
Utica ... •• . 
Trenton .... 

Formation D escript ion Thickness 
in feet 

. . Clay, etc. . . . . . . . . . . . . 5 
. ....... Lim estone... . . 11 

. . G rey shale... 35G 
. .. .. .. B lack shale. . . . . . . . . . . . . . 28 
. .... . . Light-co loured, hard, semi-crystal-

line limestone.. n 
Show of oil at .... . . 

Depth 
in feet 

5 
L6 

372 
400 

409 
418 

Of the two wells drilled by II . C. Go rd on, west of i\Ianitowaning, Xo. 1 is situated 
about 70 yards from t he east line and 90 yards from the north line of lot 50, co n. II, Assig
inark tp. The top of t he well is about 10 feet below t he base of t he J\ l anitoulin dolomite, 
of the Cataract fo rmation, as exposed a few rods away, and the log, taken by the writer, 
from t he samples, is as fo llows: 

Formation D escrip tion Thickness 
in feet 

Surface .................... . . .. Drift, etc. .. ... . . . . . . . . . . . . . . . . . . . . . 5 
H.ich mond and Lorraine . . . H ard, dark grey limestone and shale 360 

f Grey shale. 20 

l 
Brown shale. . 65 
Black shale..... . . . . . . . . . . . . 15 
Grey, sem i-crystalline limestone 1.5 
Calcareous Rh a le.. . . . . . . . . . . . . . . . ;; 
Grey, semi-crystalline limestone. 65 

Utica . . . 

Trenton . 

This well was dry except for a small show of gas. 

Depth 
in feet 

5 
365 
385 
450 
465 
480 
485 
550 
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Xo. 2 well is located on lot 45, con. II, Assiginack tp., a short distance north of the 
main road and about 130 yards from the west side of the lot. The Trenton is reported 
to have been struck at about 4-!5 feet from the surface. At about 17 feet in the Trenton 
limestone, ronsidcrablc gas and a little oil were obtained. After shooting with dynamite 
there ll'as li ttle change, but considerab le salt water was reported. Following is an analysis 
of oil from: . \ - lot 44, con. II, .'1 ssiginack tp.; TI- :\I. W. Brett's farm, lot 6, north side 
of llall street, Core Bay. 

A B 

Specific gravity-
At 15 ·5° C ...... ... . .. . . .............. .. ....... . ..... . .. . . . ....... . 0·877 0·881 

Distillation-continuous 
First drop ............. . .... . . . .. .... ...... . . .... .. .... ... .. . .. . .. . 220° c. 180° c. 
Up to 250° C.............. . .......... .. ....... . .... . . 10% 9% 
250°-300 ' ................ ... . . ............ . 20~ 19% 
300°-350'.. ... . ........ . 18% 18% 

Residue (by difTcrence) .... ....... . .. . . .. . . ... ...... . . . . . . .... . .. . 523 54% 

Calorific value 
Calories per gramme gross .... . ........ . 10,790 10,800 
B.T. U. per pound gross....... .. . .................... . 10,430 19,440 
Sulphur .................... .. . . . .. . . . .. . ........... . ..... . ...... . . . 0·2% 0·2% 

KoTE. The yield obt'linccl between 300 degree; C. and 350 dcgre<'S C. is uncerVtin owing to 
Lhc tu be of the condenser being clogged with the wax formed. This holds for both samples. 

As seen on Figure 3 (See Figure 13, this volume) the best oil wells arc located well 
within the syncline the conuitions being similar to those prevailing in the Trenton oil 
fields of Dover township, Kent county, Ont. Some water occurs in the wells of l\Ianitoulin 
island , but it is not a normal flow such as is found in the shallow fields of southwcstcrn 
Ontario. 1t has not been definitC'ly established, either, that the water and oil occur in 
the same beds, although that is probably the case. 

The oil appears to be confined to the upper 20 feet of the Trenton limestone, suggest
ing the Utica shale as its source. The water present may have entered the formation 
through the relatively nearby outcropping of the limestone beneath the water of North 
channel. The salt and sulphur content might readily be obtained from substances in the 
limestone such as entrapped sea salt and the oxidation products of iron py:ritcs. 

Large areas of :\fanitoulin island have never been tested for oi l, particularly in the 
southern half of the island . Here, the complications arising from bay and surface water 
are minimized , and as water docs not appear to have controlled oil accumulation, the lower 
structural areas are probably at least as promising as the higher areas. In but few cases 
has drilling been continued deep into the Trenton formation, and it is possible that oil may 
occur at lower horizons than those tested." 

HALTON COU TY 

Jiilton 

According to ·williams1 " A numher of wells have been bored into the 
TrenLon formation in the vicinity of Milton, one of which produced some 
oil and Lwo of which are producing small quantities of gas for domestic 
purposes." The follmving logs illustrate the stratigraphy. 

11\'illiams, M. Y.: Geol. Surv., Canada, Sum. Rept. 1917, pt. E, p. 21. 
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Log of ff ell , Brandon Brickyard on Easl Ilalf of Lol 14, Con. I, T rafalgar 
Townshiv 

Formation Description 

S urface.... . . . . . . . . . . . . . . . . G lacia l <lnft, etc . . ........... . 
Queenston. . ..... . } I · t l I l 
Richmond and T,orraine...... . . , 1mes one an( s ia e. . . . . 
Utica (including Collingwood) ..... Shale. ..... . ... . ........ . ...... .. . . . 
Trenton . . . . . . . . . . . . . . . . . . . . . . . . . Limestone ..... . . .. .. .. . . ... . . 
Sandstone.. . .. . .. .. . . .. . . 
I'rccambri an . .... . ..... .. . . .. .. ... Granite . . ... .. . . . .. . .. ...... . ... .. . . 

Thickness 
in feet 

.5 
305 
753 
109 
G40 

5 
3 

D ('pth 
in feet 

5 
3l0 

l ,063 
1,172 
l ,812 
1,817 
1,820 

A little gas was found at a depth of 300 fceL, all of which was gone 
on the second day. 

Log of Grcenles Brothers ffell Norlh of Canadian Pacific Railtcay 
Station, Millon 

Formation D escription 

Surface.... . . . . . . . . . . . . . . Drift, etc . . . 
Queenston.... S hale..... . ... . . 
Richmond and Lormine . . . .. ...... Lim ('S(one and Hhale ........ . . 
Utica (includ ing Colling\\·oocl ) ..... Sh a le........... . .... . ........ . 
T'rcnton ..... . ... . .... . .. . ..... . ... Lim 0sionc ..... ..... . . . .... . . .. . . . . . 
l'recamb1·inn.. Hed gran ite at bottom ......... . .. . . 

Thickness 
in feet 

58 
177 
750 
115 
GOO 

D epth 
in feet 

58 
235 
985 

1,100 
1,700 

A fim1· of gas which is supplying three families for domestic u:;e was 
sLruck at 1,610-1,620 feet depLh. 

In another well drill ed in the Brandon bri ckyard on loL 15, concession I , 
Trafalgar Lo,rnship, a litll e oil was encountered in the Trenton. There 
was some difference of opin ion in regard to the top of Llw Trcnlon in this 
well and Lhe oil was said to be 2-17 or 302 feet below Lhe top of Lhe formation. 

According to Williams, since 
"no water has been reported from t he Trenton formation , it is probable that such accumula
t ions of oil and gas as occur have been produced by gravitation toward basin structures. 
This t heory is supported by t he fact t hat the two gas-producing wells nre located on struc
ture lo" ·er t han t hat at the "oil well" of t he Brandon brickyard . However, t he wells 
drilled on lower structure to the south and west of the "oil well" produced neither gas 
nor oil." 

GHEY COUNTY 

A small amount of oil has been found in lhe Trcn Lon formaLion in 
Collingwood an d SL. Vinccn t townships, Grey county. The oil occurs 
in Lhe Tren ton formation which in Lhis area is covered only by glacial 
drif t . The amount of oil secured is insignifican t. 

The locaLion and depth of wells that gave a small amount of oil are 
as follows, oil occurred at 80, 100, 375, 400, 450, and 500 feet. 

LocaLion 
Lot 26, con. VII, Collingwood tp ... . . . . . . . .... .. ....... . . . 
J~ot 27, con . Vll, Collingwood tp.. . . . ...... . 
Lot 27, con. \'HI, Collingwood tp. .. . . . . ....... . 
Lot 2.5 , con. \'II , Rt. Vincent tp ...... .. ... .. . . ... . 

D epth 
600 
'100 
500 
850 
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GAS FIELDS 

ESSEX COUNTY 

Leamington 

The Leamington or Essex County gas fi eld is saicP to have been dis
covered Lhrough actions based on the fact that th e Cincinnati arch con
tains gas in Ohio and on the belief that the strucGure crossed into Ontario. 
In 1888 the Ontario Natural Gas Company put down a well on Lhe north
west corner lot 7, concession I , Gosficld township, and obtained a supply 
of gas. A company known as the Kingsville Citizens Natural Gas Associa
tion tried to make an arrangement with the Ontario Natural Gas Company 
to supply Kingsvillc with gas, but negoLiations failed. The Kingsville 
Citizens Natural Gas Association then drilled a w .;ll on the shore of lake 
Eric in lot 3, concession I, Gosfield township, but this was a dry hole. 
In Lhe meantime, the Ontario Natural Gas Company had leased all the 
land in this area and as no agreement could be reached wiLh them by the 
Kingsvillc ~atural Gas Association, the latter obtained a permit to bore 
on the public roads and drilled a well on the crossing of the Wigle road and 
the 2nd concession line 70 yards northwest of the Ontario NaLurnl Gas 
Company's \Y ell. This well was completed in 1890 and obtainrcl gas at 
a depth of 1,025 feet in what was supposed to be the Clinton limcsLonc. 
The capacity of the well was about 9,000,000 cubic feet a day and the rock 
pressure 500 pounds. Gas from Lhis well was piped to Kingsvillc and 
RuLhven. 

The third well of the E:ingsvillc Natural Gas Association was put clown 
on Lhc northeas t corner of lot 4, concession I , Gosfielcl Lownship, and fin
ished in 1891 at a depth of 1,114 feet wilh a flow of salt water. A fourth 
well, drilled on the northwcst corner lot 7, concession I , Gosficld township, 
finished in December, 1891, at a depth of 1,063 feet, obtained gas at 1,030 
feet with a flow of 2,231,000 cubic fccL under a rock pressure of 400 pounds. 

In Lhc township of South Colchester two deep wells were put down 
at :Marshfield sLation by Hiram Walker of Walkcrville. One of these, 
finished in 1890 at a depth of 1,040 feet, yielded oil which was pumped 
for some time and gave 6 bancls a clay. The second well, about 50 rods 
east of the fin;t, was sunk to a deplh of 1,300 feet and went through 35 
feet of rock salt. 

In 1893 the gas wells of Essex, eight in number with a capacity of 
42,000,000 cubic feet a clay, were supplyin g Kingsvillc, Ruthven, and 
Leamington and an 8-inch pipe line was laid to supply Sandwich, Windsor, 
and Walkcrville, about 35 miles distant from Lhe wells. In 1894 the pipe 
line was extended to Detroit and later also supplied Toledo. A new com
pany,2 the Natural Gas and Oil Company of OnL11rio, grew out of the 
Ontario Natural Gas Company and by 1 95 had fourteen producing gas 
wells in Gosfield and :;\Iersea townships. At this time the gas producing 
region had been exploited over a width of 2 miles from the lake nor thward 
and 12 miles east and west. The best wells were those farthest south near 
the lake, those farther north suffering from inflow of water. In 1900 the 
United Gas a!lcl Oil Company of Ontario, Limited, was formed and took over 

10nt. Bureau of Mines, ,·ol. I, p. 115 (189 1 ). 
20nt. llureau of ~lines. rnl. V, p. 28 (1895 ). 
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Lhe Katural Gas ancl Oil Cornpany of Ontario, Limited, and the Standard 
Oil and Gas Company of Essex, Limited. In 1900 the ouLput of gas, ex
clusive of privately owned and municipally owned wells,1 amoun tee! to 
about 3,000,000,000 cubic feet from fifty-two wells. Four years previous 
to this the production of the field is stated to have been 25,500 ,000,000 
cubic feet a year. This great decrease in capacity caused considerable 
apprehension regarding Lhe life of the field, and export of gas to Toledo 
ceased in July, 1900, and to Detroit on December 10, 1909. At Lhis time 
the export of gas to D eLroit amountecl2 lo 1,500,000,000 cubic fret a year, 
or about half of the available supply. 

In 1903, after abouL nin<' >·cars' production , the Essex field very 
suclc\enly ceasccl3 to produce. There is in the field a high-pressure, watcr
bearing formation below the gas a.ncl most of the wells \\'ere drilled in to 
this waLer. The result was water flooding of the gas sands and instead 
of a long period of small production following flush production, the gas 
flow suddenly ceased. The initinJ pressure of the field was about 450 
pounds and the pressure when the field ceased to produce was reported 
as 310 pounds. 

\\"h en the gas was first found it was thought lhc production was from 
the C'JinLon, but in reality the gas came from the top of the Guelph. The 
stratigraphy of the field is given by the fo llowing Jog of C'osLe No. 1 well on 
the norlhwest corner of lot 7, concession I , Gosfield township. This 
was lhe largest n·ell in the field, \\·ith an initial flow of 10,000,000 cubic 
feeL a day at a depth of 1,020 fef't. 

Description Thirkncss Drpth 
in feet in feet 

Surface.. . . . . . . . . . . . ................ . 120 120 
l3rown and grey, dolomiti <" limestone with gypsurn and with whi te and 

hl :u·k flint.. ... ..... . . .......... . 380 .1 00 
Gn'~•-lilue and 'haly dolomites and d !'ah-brown dolomites with a good 

deal of gypsum ... .. ..... . 3GO 860 
Dark brown dolomites and gypsum (wi!h gypsum beds from 070-085 feet) JGO l ,020 
Grey-blue, crystalline, vesicular d olomite.. ....... . . ............. . ll 1, 031 

A liLLle gas occurred at 910 ancl 930 feet and a large quantity was found 
al 1,020 feet. 

It is difficult, in i.he absence of samples, i.o state lo what formation 
the rock at 120 feet in this well belongs, but it is probably Onondaga as 
indicated on the geological map. 4 The remainder of the well clown to 
1,020 feet undoubtedly is Detroit Hiver series and Salina and the 11 feet 
of grey-blu e, crystalline, vesicular dolomite from 1,020 to 1,031 feet is 
probably Guelph. 

The structm e of i.he Essex gas field has never been fully described. 
The rock is said5 to clip north at the rate of about 75 fceL to lhe mile and 
the area from n·hich the gas \WS obtained was supposed i.o be the northern 
slope of an anticlinal fold. Between Coste No. 1 \Yell on northwcst corner 

IQnt. Bureau of Mines. vol. X. p. 19 (1901 ). 
' 0nt. Bureau of i\lines. vol. Xl, pp. 44-5 (19021. 
' liarkness. R. B.: Second (Triennial ) Empiro Mining and ~Ietallurgical Congress, 1927, p. 24. 
•See Geol. Surv., Canada, i\lap No. 1715, accompanyi ng ~Iem. Ill, 1919. 
50 nt. Bureau of Mines, vol. IX, p. 105 (1900). 



70 

of lot 7, ..:on cession I, Gosfi eld t mrn ship , and well N o. 3 of t he Ontario 
N aLural Gas Company, Limited, on lot 8, concession II , Gosfi cld t ownship, 
in a clisLancc of three-quarters of a mile th ere was found to be a difference 
of 80 feet in t he height of t he produ cing horizon and Coste accoun ted for 
t his by a fault trending wes t-nor thwcst and passing a litt le t o t he north 
of Cosio K o. 1 well. The down throw on t his faul t was on t he north side 
and wh ereas Cost e K o. 1 came in wi th a gas flmy of 10,000,000 cubic feet 
a cl ay t he " ·ell of the Ontario K atu ral Gas Compa ny con iain cd only salt 
water. An oth er small fault west of Coste K o. 1 " ·ell and at righ t angles 
to t he other fa ult was also described by t he same author. 1 

Th e resul t of these strn ctural conditions in t he Essex fi eld \Yas that 
Lhe most desirable locations fo r gas were near lake E ric, wh ereas inland the 
\Yells were unprodu cliYc, or at least had a shor t produ ciivc life speedily 
becoming drown ed ou t by salt \rnlcr. Even within t he best produ ctive 
tenitory, there \Yere less productive or non-produ ctive areas. This appar
ent ly was du e to variations in porosit:v, the wells that enco untered t he 
largest porosi ty in the gas horizon giving t he greatest gas flow, but becoming 
exhausted sooner tha n wells drilled in less porous rock. 

Several of t he wells in th e Essex fi eld had initial gas flows of 5,000,000 
to 10,000.000 cubic feet a clay. The fi eld is es iimatcd2 to have yielded 
22,500,000,000 cubic feet exclusive of waste, \Yhich in the early s tages of 
development \Yas enormous. Th e area t hat furnished t he main produc
t ion did not exceed 3 square miles and even at 10 cen ts per t housand 
cubic feet of gas, t his mea ns a valu e perhaps in excess of ·1 ,000,000 per 
square mile. 

W E LLAN D CO U X'l' Y 

TV elland Gas Field 

The ·w clland gas field includes parts of Humberstonc, Bertie, Crow
lancl , and Willoughby imrnships. 

Th e first compan y3 to bore for natural gas in Canada was t he Port 
Colborn c Gas, Light , and Fuel Compan:v of Por t Colborn c. They com
menced operations in 1885. The first well was drilled ne:ir the v illage of 
P or t Colbornc and had a capacity of 7,000 cubic feet a da~' coming from a 
depth of 763 feet. The success of t his well led t o considerable drilling a nd 
within the next fe" · years a number of gas wells were completed. 

Th e :i\iut ual Natural Gas Company of Por t Colborn c, organized 
in 1891 , pu t down a well on lot 29, concession I , Humhcrstonc t ownship, 
to a dcpih of 831 feet , obtaining a flow of gas of 100,000 cubic feet a t 685 
feet . Th eir second well , on lot 29, concession II , HumbcrsLon c t ownship, 
was bored to a depth of 705 feet and gas was strnck at 690 feet " ·ith a yield 
of 1,500,000 t o 2,000,000 cubic feet a day at a pressure of 365 pounds. 
This company laid th e pipes in Por t Colborne for t he u c of gas. 

In 1889 the Provincial N atm al Gas and Fuel Company of Ontario 
was organizcc1 4 by Eugene Coste a nd t heir first well was drilled on lo t 35, 
concession III , Bertie township. This well had a flow of 2,050,000 cubic 
feet a cl ay from a depth of 8-±6 feet, from th e Whirlpool sanclslonc. Follow
ing t he completion of this well, many other wells \Yere drilled and in t wo of 

iCoste E.: "Natural Gas in Ontario"; Jour. Can. Min. Inst., vol. III, p. 74 (1900 ). 
'0nt. Bureau of Mines, vol. XXV, pt. I , p . 39 (191G ). 
•Ont . llurcau of Mines, vol. I , p . 129 (1891). 
•Ont. Bureau of Mines, vol. I , p. 132 (1891). 
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these north and west of Sherkston (No. 20 well on lot 10, concession III, 
Humberstone township, and No. 28 well 1,500 feet west and north of the 
other) a small amount of oil of cl4 · 5 Be. gravity was reported by Mr. Coste. 
In one of these wells1, No. 20, the oil was struck at a depth of 770 feet in 
the Medina sandstone. 

In January, 1891, the Provincial Natural Gas and l<' uel Company 
began the export of gas to Buffalo. The pressme of the \veils was 500 to 
550 pounds and the flow per " ·ell from 300,000 to 12,500,000 cubic feet 
a day, with the open flow of fifLeen wells averaging 2,500,000 cubic feet. 
Boring had been carried on over an area of 28 square miles, stretching 4 
miles north and south and 7 miles east ancl west. Forty-nine wells were 
drillecl2 in 189J, of which thirty-six were producers. At the end of 1891 
there were sixty-five producing wells in the \Vellancl area. 

In 1899 an extension of the field was made into \\-illoughby township, 
the gas being obtained in the ::\Icdina at 900 feel at a pressure of 250 to 
L100 pounds. At the encl of 1900 there were seventy-five \Yells in the 
Welland field attached to the pipe-line, and the capacity of the wells 
amo un ted to 700,000,000 cubic feet a year. 

The finding of natural gas led to the drilling of a number of wells by 
independent producers. Carnll Bros., \Yho were burning limestone for 
lime on the lake shore in Hurnbcrstonc, drilled their first well for gas to 
use as fuel, in 1890. 3 This well was a failure, although located within 
100 yards of one sunk by the Provincial Natural Gas Company and which 
yielded 5,000,000 cubic feet a clay. Their second well, however, was a 
success. In 1891 Caroll Bros. united with the E ric County Gas Company 
of Buffalo and a pipe-line was laicl clown from their gas \vells in Humber
stonc to Buffalo. In 1901 they had twenty wells producing gas, mostly 
for fuel in burning lime. 

According to Harkness4 the original rock pressure of the \Velland field 
was 510 pounds in the ::\[cclina and 360 pounds in the Clinton. The average 
prcssme in 1890 \\·as 430 pounds. By 1900 this pressure had dropped to 
173 pounds with pressures as low as 125 pounds in some parts of the field. 
The production declined rapidly after 1900. The export of gas ceased in 
1908 when clistribulion was limited to ·w ellancl County consumers. The 
city of \Yellancl had been using gas since 1893 and Tiagara Falls since 
190±, but in 1920 the service became so poor that consumers in 'Welland 
a ncl Kiagara Falls were forbidden to use the gas except for heating water 
and cooking. The decline in pressure is ill ustrated by a well drilled in 
1925 which gave a flow of only 25,000 cubic feet at a pressure of G5 pounds. 
At this time in certain parts of the field the pressure had dropped to 20 pounds. 

In t he summer of 1924, according to Harkness, 5 the Provincial Natural 
Gas and Fuel Company arranged with the Iroquois Gas Company of Buffalo 
"for a supply of their ga~, which is n, mixture of natural gas, some coke oven gas, and a 
little carburcttcd water gas. The 13.T. ·. of the mixture averages 910 and the B.T.U. 
of the natural gas from the \\'cllancl field is 1,009 _ .. The t"·o gases were introduced 
into t he pipe-line near Bridgcburg [now Fort Eric] and mix while travelling through the 
8-inch pipe-line to Kiagara l •'alls, a distance of about 18 miles." 

'"l<:>TE. For ma1>s of the gas fields or "liagara peninsula Sec H arkness, R. B.: Ont. Dept. or )lines, rnl. :XXXVII, 
pt. v (1928). 

' 0nt. Bureau of ' l ines, rnl. II, p_ 10 (1892). 
30nt. Hureau or .\ I ines. vol. I, P- 134 (1891). 
•Harkness, H.. Jl.: Ont. Dept. or .\lines, vol. XXXIV, pt. V, p. 18 (1925). 
fl l!arkness, R. B.: 01>. cit ., p. 19. 
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Eugene Coste1 published fom logs of wells of t he P rovin cial Natural 
Gas and F uel Company which illustrate t he stratigraph y of t he ·w elland 
County field. These arc as fo llows : 

W ell No . 1, L ot 35, Con. III , f rom L ake Erie, Ber~ie T ownship . 
Eleva tion 618 Feet 

F ormation D escription Thickness D epth R emarks in feet in feet 

Surface. ... .. . . . . . Soil. ··················· · .... . .. 2 2 
Onondaga'. Dark grey lim estone ........ . ...... . 23 25 
Salina'.. G rey and drab dolomite and black 300 415 Fresh water 

sha les with gypsum . cased olI at 
284 

G uclph and Lock- Grey dolomites . . . . ... 240 655 f':n ltwater a t5·18 
port' feet 

R ochester ' ... . . .. B lue sha les . . 50 705 
Clin ton .. . ... . .. .. White crystall ine li mes tones grey and 30 735 A lit t le salt wa-

sha ly towa rds bottom t or rod mod~""' 55 700 
R eel sha le . . ....... . . . . . . . . . . . . JO 800 

i\T eel ina-Cataract Blue sha le . . ...... ... ...... . 8 808 
scrics6 White sandstone .. .. · · · · · .... . . . . 5 813 

Rluc sha le . . . . . ... .... .. . . . . . . . .. 20 833 
White sandstone .. .. . . 13 846 Gas at 836 fee t 

W ell No . 14, Lot 6, Con . XV, from Niagara River, B ertie Township. 
E levation 605 Feel 

F ormation' D escription 

Surface. . . . ........ . .. Clay.. . . . . . . . .. ......... . 
Salina .................. D olomites, grey a nd drab, black 

shale, and gypsum . . .. 
Guelph and Lockport ... G rey d olom ites . .. . . 

R ochest er ... . . . . . ...... Blue sha lcs. 
C linton. . .. . .... White a nd grey limes tones .. . 

M cclina-Cataract .. 

Queenston . . . 
Lorra ine . . . 
Utica . . . . 
T renton. 
"Basal arkose". 
Precambrian .. .. 

{ 

R eel sandstone .... .... . . . . .. . 

. Whft~ 1~~~;ci ~t~ I;~ . ( \Vl~i1:lp~~1 i : 
. ..... R eel sha lcs . ... .... . . .. . . .. . 

. .. . Blue shales with lime shells . 

... . B lack shales ..... . . . . .. . . . 

... . White and grey limestones . . 

.... Yellowish sandstone . . . . 
. . Mica sch ist . . ... . .. . 

T hick-
ncss in 

feet 

38 

300 
230 

60 
32 
83 
15 
16 

850 
730 

· · ·· · · ··· · 685 
45 
2 

D epth 
in 

feet 

38 

338 
568 

628 
660 
743 
758 
774 

1,624 
2,354 

·· · · ··· ··· 
3,210 
3,255 
3,257 

'Coste, Eugene: "Natural Gas in Ontario"; Jour. Can. Min. Inst. , vol. III, pp. 75-77 (1900). 

Remarks 

Salt water a t 
470 feet 

A little gas 

A lit tle salt 
water 

'Called Corniferous by Coste. •The Salina was originally called Onondaga . •Called Niagara. •Called Nia-
gara shales by Coste. •Medina-Cataract here includes Thorold, Grimsby, Cabot H ead, _\lanitoulin, and Whirlpool. 

See M. Y . Williams: Geol. Sur v., Canada, Mem. 111, F ig. 4. 
(The White sandstone 833-846 is the whi te Medina of drillers and is the Whirlpool sandstone.) 
' The formation names are by the author. 
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W ell No. 22 , Point Albino, B ertie Township . Elevation 580 Feet 

Thick- D ept h 
Forn1 atjon D escript ion ncss jn Ill R emarks 

feet feet 

Surface . ... ... Sand ......................... 10 10 
Onondaga .. ... G rey lim estones w it h Oint ..... 82 93 
Salina .. .... . . . . . . . . . . . . Grey a nd d rab lim estones, b lue 

sha les, and gypsum . . :is8 480 
G uelph and Lockport. . . G rey dolom ites .. 235 715 

Gas in la rge qua nt ity at 500, .53 0, 
and 580 feet. Salt water at GOO 
and 630 feet 

Rochest er . Blue sha les. l).~ 770 
C lin ton . . . . . .... Whi te lim estones ....... :~ o 800 j Red sands tone .............. 80 880 
Medina-Cataract . .. . 13 893 · · · , ~·'i~ it~ 1~~~~i ~io ,; ~ · (,\11;i,.1i1001i: 17 910 Gas at 902 foet 

lV ell N o. 61, L ot 2 , Con. IV, 1Vi l/011 ghby Townshi p. Elevat ion (]10 Feet 

Form a l ion D escr ip t ion 

Surface ................. \ la:v. . ........ . . . . 
Salina.. D ololll ite a nd Hha le' wi th gypsum 
G uelph a nd I .cwki:ort C 1·ey dolom ites. 
R oches ll'r l1111 e sha les. 
Clinton. . . \\'hi te lim est ones .. 

)J edina-C'a taraC't. 

Queenston. 
L orra in0. 
U ti c·a . 
Tre nt on . 
Basni' a rkose. 
Prcram brin.n. 

( Hed 'andstone a nd ' h" I"' 
\\ 'hi te sand stone. 
l\ lue ' ha le. 
\\'hi te '>lndstone (\\'l1i rlpool ) . 
Hed ' ha les .. 

. . Blue sha lPH. 
...... Black sha les. 
...... \\'hi tc- find grC'y lirncstoncs. 

C~rcy, <·oar:-;0 ~a.nd ston0. 
.... \\'hit e q ua r tz. 

tBasal arkosc called calci [erous by Coste. 

According to Cm; lc 

Th irk-
n0;-.;:-: in 

fl'l'I 

18 
:' O? 
220 

.so 
:io 
7:l 
10 
12 
18 

3:rn 
717 
160 
(i70 

19 
1 

D ept h 
Ill R emarks 

fc·ct 

18 
220 
440 Salt \\'ate r at 330 
490 feet 
:;·- o ,\ I i!!le gas at 
5!)3 4!lii feet a nd a 
fi01 li ttle salt wa-
()J.'j (pr 
633 

1,463 
2, 180 
2,340 
3 ,010 \G :t' at 2,940 fee t 
3, 029 1 ,OOO pounds 
3 ,030 rock pressure 

"These four welb a rr almost on a nort h and south line across th e field in t he fo llowing 
order from north to south: No. (ii., Xo . 14-, No. 1, and No. 22 and th e distance between 
the two extreme wells north and south is 10 miles. " re may point out from t he above 
logs and from t he records of t he other wells now drilled in t he field , to t he number of 142, 
the following features : 

(1) The strata dip to t he south and southeast uniformly :it the rate of about 35 feet 
t o the mile, except for a small synclinal (about 1 mile wide and 30 feet deep) the ax is of 
which is about 1 mile nort h of 'Xo. 22 well at point Albino. 

(2) Salt water was ~tru ck i11 every well in large quantit ies t owards the middle of t he 
Guelph and (Lockport) Niagara formation. A little salt water is also found in the Clinton, 
in the White Medina (\Vhirlpool) gas rock and in t he Calciferous (basal arkose) at No. 14, 
but in none of t hese form ations below t he Guelph and ~iagara (Lockport) is t here any
t hing like a co nt inuous body of sa lt water, which on t he contrary lies t here in disconnected 
small bodies of water. 

(3) Besid es being found in th e strata indicated in the above logs gas was also found 
in some other wells in large quanti ty, 5 feet in Clinton limestone, 10 feet in the red Medina 
(Grimsby) sandstone, and in th e upper white sandstone of t he Medina. Some amber-green 
colour oil of a gravity of 42} degrees baum6 was also found in the last few feet of the lower 
white l\Iedina (Whirlpool) sandstone at wells Nos. 20, 28, and 62. The gas in th at sand
stone is generally found 3 feet in from the top of it , but often also another vein is found 
9 t o 10 feet in." 

3449' -6 
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According to Harkncss1 "The capacity of the wells appears to bear a 
greater relaLion to the character of the rock than to its atLituclc. " In 
the W cllancl field "There is one marked fold running slightly cast of north 
through point Albino." This fold, as well as another unduln,tion which 
obliquely crosses ·w clland canal in the second concession of Humberstone, 
was described by Logan,2 who concluded that the course of both was 
probably about southwcst. These undulations seemed to have had little 
effect on the distribution of Lhc gas , but since lhe Clin ton and Whirlpool, 
the two main productive gas horizons, thin to the west and north, the most 
productive wells3 were found alon g the margin of lake Eric where these 
formations are best developed. 

The production of the ·welland field to 1927 amounted, according to 
Harkness, to 37,000,000,000 cubic feet from more than 1,000 wells. 

Winger Fielcl 

The Willgcr ficld, 4 in ·wainfleet township, \Yclland counLy, was opened 
up in 1903. The field , as developed, comprised concessions IV and V 
between loLs 25 and 31 and was ou tlined by dry holes, proving it to be a 
pool unconn cclcd with other fields. The gas from this field was first used 
in January, 1904, when it " ·as tumecl into Lhe gas mains of the \Vellancl 
field. 

The stratigraphy of the field is praccically the same as the Welland 
field and is illustrated by the log of the foJ10,,·i11g well on lot 31, concession 
V, Wainflcet township. 

Formation D escription Thickness 
in feet 

Depth 
in feet 

Surface . . ...... . 
Salina . . ............... . 
Guelph and Lockport. . 
Rochester .....• ..... . 
Clinton .. .... .. .... . 

l\Icdina-Cataract .. . 

•• L°i;.,;~~t~~~· ~~d· ;h~I~ •. 
. ..... Grey dolomite ...... . 

. ... Blue shales.. ..... . . . ....... . . 

.... White limestone.... .. . . . .. . . . . . . 

{ 
Red sandstone ............... . 

· · · · · · *!ti{c s~~~;d~t;;~~. (\,;!; i;lp~~-1) • . 

144 
171 
160 
45 
35 
60 
25 
22 

14-.! 
315 
475 
520 
555 
615 
640 
662 

"Gas found at 640 feet in the white Medina (Whirlpool) sandstone, 
with 12 feet of gas sand, and at a rock pressure of 260 pounds." 

This field was developed by the Provincial Natural Gas and Fuel 
Company and the Niagara Peninsula Power and Gas Company who 
piped the gas to St. Catharines. There is about the same regional dip 
in the \Vinger fi eld as in the \Velland fi eld, i.e., about 35 feet to Lhc mile 
to the south and southcast. 

'Harkness, R. B.: Second (Triennial ) Empire 'lining and Metallurgical Congress, Canada, 1927, p. 29. 
'Logan, Sir Willi am: "Geology of Canada, 1863." p. 52l. 
'Harkness, R. J3.: Second (Triennial) Empire ~fining and ~Ietallurgical Congress, Canada, 1927, p. 29. 
•Ont. Bureau of Mines, vol. XIV, p. 104 (1905 ). 
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H ALDIMAND COUNTY 

Haldimand County Gas Field 

The Haldimand County gas field is very extensive and consists of a 
number of fields more or less surrounded by unproductive territory. The 
field includes wells in \Valpole, Rainham, Cayuga North, Cayuga South, 
Dunn, Moulton, Canborough, Seneca, and Oneida townships, Haldimand 
coun ty, and extends northeast into Gainsborough and Caistor townships 
in Lincoln, Binbrook, and Glanford townships, Wentworth county, and 
westward into Brant county where the Onondaga oil field occurs. 

The regional dip in the field is to the south and between Caledonia 
and Dunnville is reportecl1 to be 700 feet. Within this field there are a 
number of gentle folds. The Attercliffc field, about 5 miles northeast of 
Dunnville in the north part of :vroulton and Canborough townships, is an 
anticline in the gas sand in the Whirlpool sandstone with a closure of 60 
to 65 feet in an cast-west direction. Another fold, of minor extent, is 
present in Seneca township and continues north into Binbrook township, 
Wentworth county. These folds seem to have had little influence on the 
production of gas, which rather depends on porosity wiLhin the productive 
horizon. 

In the Haldimand gas area threJ horizons, namely the Clinton, the 
R eel 1\1cclina (Grimsby) sandstone, and the White Meclina (Whirlpool) 
sandstone, have proved productive of gas. The White ::\1cdina yielded 
some oil in Lhe Onondaga field, Brant county. 

The devclopme.n t of the H aldimand field dates from 1891 when the 
Dunnville Natural Gas Company was organized and the contract let for 
drilling a well at the eastern encl of the village.2 This well yielded, when 
finished, a small flow of gas from the Clin ton at 612 feet and a larger flow 
from the ·whirlpool sandstone between 740 and 752 feet. The total flow 
of the well was 150,000 to 200,000 cubic feet a day at a rock pressure of 
375 pounds. Following the success of the first well, two others were at 
once put d0\n1 and gas in abou t the same quamity as in the first was found 
in each. In the autumn of 1891 a well was also put down in the vicinity 
of Cayuga. Gas was foun cl in the Clin ton, in the Reel Medina (Grimsby) 
sandstone, and lhe White 1\Icdina (Whirlpool) sandstone. The top of the 
Queenston was encountered in this well at 680 feet and the well was finished 
at 710 feet in depth with an estimated flow of 210,000 cubic feet a day. 

Caledonia, Haldimancl county, was supplied "'ith gas in 1892, a number 
of wells being drilled in the vicinity of the town. In the course of drilling 
for gas the gypsum which later was mined, was cliscovered.3 The gas at 
Caledonia was encountered at a depth of 400 to 500 feet at an original 
rock pressure of about 190 pounds. The gas is obtained in the Clin ton 
formation. 

Further drilling in Haldimand county led to the discovery of a number 
of fi elds more or less surrounded by unproductive areas. The Attercliffe 
field about 5 miles northcast of Dunnville was developed by the Citizena 
Natural Gas Company of Dunnvillc and tne Dominion Natural Gas Com
pany. The stratigraphy of this field is illustrated by the following log.4 

'Clapp, F. G.: ~lines Branch, Dept. of Mines, Pub. 291, 1915, p. 143. 
'0nt. Bureau of ~fines, p. 137 (1891). 
'0nt. Bureau of Mines, ml. IV, p. 252 (1894). 
•Corkill, E.T.: Ont. Bureau of Mines, vol. XIV, pt. 1, p. 105 (1905). 

34496-6} 
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Formation Description 

Surface .. 
Salina.... . ... Limestone, shale, a nd gypsum . 
Guelph and Lock port ......... Grey dolomite..... . ........ . 
Rochester . . Blue shale .. 
Clinton ....... ....... ........ . Dolomite a nd grey sha le .... . 

{ 

Red sand stone ..... . . . ...... . 

· · · · · *heite s~~~~d~to1;~ · (v\i1; ;;1j)oo1 ) 
. ... Red shales .... 

Medina-Cataract 

Queenston .... . . 

Thickness 
in feet 

56 
290 
140 
40 
33 
40 
30 
20 
20 

Depth 
in feet 

56 
346 
506 
546 
579 
619 
649 
669 
725 

Gas was found in the White Medina (Whirlpool) at 665 feet, having 
a flow of 72,000 feet a clay. 

The initial flow of the wells in the Attcrcliffe field was ooly a few 
Lhousand up to 100,000 cubic feet a clay, except in the case of one well 
which flowed as much as 1,000,000 cubic feet. 

AnoLher fielclL was developed in Rainham and Walpole townships 
and is known as the Selkirk field. It extends along the lake shore for about 
20 miles and back from the shore for 2 or 3 miles, extending north into 
Cayuga Lownship at the cast end. The productive strata reach south 
bencalh the lake and wells have been sunk in the shallow water along the 
shore. 

The gas is found in the White lVIedina (Whirlpool sandstone), the 
Clinton and the Heel Medina (Grimsby) sandstone, the Jn,tter being the 
main productive horizon. As in the Attercliffe field structure docs not 
seem to play a very important part in the distribution of gas, " ·hich de
pends, rather, on the porosity of the productive horizon. Dry holcR occur 
in territory that would be expected to be productive. The depth of the 
productive gas horizon in the Selkirk field is 785 to 900 feet, dependent on 
location. The production of the wells varies from 100,000 to 1,000,000 
cubic feet a day. The Selkirk field, as finally developed, included wells 
in \\' alpolc, Canborough , Hainham, Cayuga South town ships, Haldimand 
county, and ·woodhouse township in Norfolk county. 

The northern part of the µ;a R area, partly in Haldimand but also in
cluding areas in vVentworth and Lincoln counties, has been called th e 
Blackhcath field. The stratigraphy of the field is illustrated by the follow
ing log from a well in Binbrook township, vVcntworth county. 

F orn1ation D escription 

Surface . . . . . . . . . . . . ..... . ... .. . 
Salina. .. . . . . . . . . . . ..... Lim estone, etc .. 
Guelph and Loekport ........ . Limestone .. 
Rochester.. . ... Shale .. 
Clinton ...................... Lim estone .. 

{ 

Reel sandstone ................ . 

M eclina-Cataract.. . . . . . ~![~I~ ~;.:~d~t~~~ . (\\ih irii)ool i: : . 
Queens ton .................. .. Red sha le ... .. .. . .. . ... . 

'~faloolm, W.: Geol. Surv., Canada, ~!em. 81, p. 68 (1915). 

Thickness 
in fee t 

54 
194 

60 
18 
20 
34 
48 
22 
50 

D ept h 
in feet 

54 
248 
308 
326 
346 
380 
428 
450 
500 
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A litLle gas was found in the Clinton at 334 feet and a little gas in the 
Red Medina at 361 feet. The main flow of gas of 190,000 cubi c feet a day 
occunccl in the White Medina (Whirlpool) sandstone at 438 feet. The 
init ial rock pressure was 160 pounds. 

Gas from the Haldimand field was transported by pipe-line to Dundas 
and H amilto n, as well as to centres of population within the field, such a~ 
Dunnville, etc. 

ELGIN COUN1'Y 

Bay ham 

The Bayham gas field in Bayham township, Elgin county, was dis
covered about 1910. The gas was found over an area having a frontage 
on lake Erie of about 1! miles and lying in concessions I , II, and III , on 
both sides of Big Otter creek. The area of the field is about 5 square miles. 
The sm face formation in this a rea has been mapped as Delaware limestone. 1 

According to i::ltauffer2, at cer tain places in Ontario t he l\farccllus black 
shale occurs between "the Onondaga an d the usual basal limestone of t he 
Hamilton" that is , i11 Lhc posiLion of the Delaware. The same author 
reports that "in ihe vici11il y of Port Burwell and to the west ward it (:V[ar
ce llus shale) lies immediately under 1 he drift and consists of 10 to 30 feet 
of black shale overlying Lhe Onondaga limestone." The log of a well 
drilled one mile "\\·est of Port Bmwell is i11 terpretecl by Stauffer as follows :3 

Formation Description Thickness Depth 
in feet in feet 

Surface... . . Drift material. . 287 287 
Delaware .................... B!ark sha le ......................... . 30 317 
Onondaga and probably a por- CJ1 erty limestone reported as flint .. . 280 597 

490 1, 087 
270 1,357 

tion of the Cayugan series 
Cayugan.. . . Limestone and shale .. 
Niagara.. . . Limestone.. . .......... . . 
Rochester.. . . D ark shale .... GO 1,417 
Clinton.. . .. Shale and lim estone . ..... . 26 1,443 
Medina... Red and blue, arenaceous shales includ- 112 1,555 

ing a thin layer of white sandstone 

KEN'l' COUK1'Y 

Keno 
The I\:cnt gas field, also called i.he Tilbury field, lies south of Tilbury 

oil field a11d is mainly in Tilbury East township, but exLcnds into the 
acljacc 11 t townships of Romney and Halcigh. According Lo Harkn ess4 

"the field is rnclcly triangular in shape with its base extending 9 miles along 
the shore of Jake Eric and its apex situated 7 miles inland." The Kent 
gas field was discovered in 1906 while drillin g for oil. Its area as developed 
by 1910 consisted of 34, · 6 square miles5 and extended under the lake. 
The stratigraphy of the field is show n by the following log of a well in t he 
sou lheast corner of lot 6, concessio n IX, Tilbury East township, Kent county. 

'See Geol. Surv., Canada, Map 1715. 
'StaulTer, C. R.: Geol. Surv., Canada, Mom. 34 (1915). 
'Stau lTor, C. B.: Op. cit., pp. 107-8. 
"Harkness, R. B.: Second (Triennial) Empire 1\Iining and )Jctallurgica.l Congress, Canada, 1927, p. 26. 
•Ont. Bureau of Mines, vol. X IX, pt. I, p. 149 (1910). 
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Formation Description 

Surface ............. . .......... Drift ........ . . . .... . ... . . . . . .......... . 

{ 
l31ue shale (upper soap) ................. . 

Hamilton .............. . ... . . Middle lime (Widder beds) ............. . 
l31ue shale (lower soap) ................. . 

Delaware and Onondaga ....... Limestone ..... . .. . .. .. .. .. . . .......... . 
Salina ...... . .................. Grey, drab, brown, and blue dolomites 

with gypsum and flint .... .. .... . ..... . 
Guclph ........................ Blue-white, dolomitic limestone ........ . 

Gas at 1,250, 1,362, 1,370, 1,376, 1,382 feet. 

Thickness 
in feet 

128 
37 
10 
67 

158 

1, 020 
9 

Depth 
in feet 

128 
165 
175 
242 
400 

1,420 
1,429 

Oil at 1,392 to 1,400 feet and at 1,416 feet in the Salina and at 1,426 
feet in the Guclph. 

According to Harkness, there arc, in this field, two to four producing 
horizons, but the thickness is extremely variable. In some of t he wells 
a li ttle gas is found in the sand and gravel at t he bottom of the drift. Also, 
some gas is commonly encountered in the top of the Corniferous (Dela"·are 
and Onondaga). As shown in the log !!;iven above, gas occurs at a number 
of horizons in the Salina and in the Guclph. Below the gas horizon of 
the Guelph is a "·ater horizon. 

The best wells in the field were found close to lake Eric, the wells in 
some instances giving an initial flow of from 3,000,000 to 10,000,000 cubic 
feet a clay. 

Up to the encl of 1927 the E:ent gas field had proclucecl1 135,687,-
150,000 cubic feet. This docs not include the leakage for the first fifteen 
years, a waste that, according to Harkness, amounted to 20,000,000,000 
cubic feet. The rock pressure of the field was originally 750 pounds, 
in 1927 it had declined to 300 pounds. The R ent gas field is still a very 
important gas-producing area. 

KORFOLK COUNTY 

.Middleton 
In 1923 the Dominion Natural Gas Company opened up a ne"· gas 

field at Delhi, MiddlcLon township, Norfolk county. The stratigraphy of 
the field is illustrated by the following log2 of well No. 111, Dominion 
Natural Gas Company, on lot 16, concession II, Middleton South township. 

Formation 

Surface................ . . . . . . .......................... . . 
Onondaga........ .. ..... ..... .. . . . . . .. . . . ..... .. . .......... . . . .... . 
Bertie-Akron. . . . . . . . . .. . . . .. . . . . . . . ... ............... . . .. 
Salina............. . . . . . . . . . . . . . ......... . . . ........... . 
Guelph and Lockport. . . . . . . . . . . . . . . . .... . ..... . .... .. . ... . . 
Rochester ................. .... . . .. ...... . . . . ... .... ... .. . ........... . 
Clinton............ . ................. ..... ... . .... . . .. ... .. ... .. 
Grimsby............... . ......... ... ....... . 
Cabot Head ...... . ......................... .. ............ . . . .. ....... . 

Thickness 
in feet 

245 
220 

75 
395 
250 
50 
10 
15 

5 

Depth 
in feet 

245 
465 
540 
935 

1, 185 
1,235 
1,245 
1,260 
1,265 

'Harkness, R. B.: Second (Triennial) Empire Mining and ~Ietallurgical Congress, Canada, 1927, p. 26. 
'0nt. Dept. of Mines, vol. XXXl V, pt. V, p. 56 (1925). 
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Gas at 1,253 feet with an open flow of 600,000 cubic feet. Rock pres
sure 640 pounds. 

The gas in this area comes from the Clinton formation. 

Simcoe or Pod Dover 

The Simcoe or Port Dover area centres around the town of Simcoe 
and so uth to Port Dover in \Voodhouse township, but extends west to 
Port Ryerse in Charlotteville township. 

The stratigraphy of the field is shown by the following log1 of a well 
by the Dominion Natural Gas Company in lot 8, concession II, "'Woodhouse 
town ship. 

Surface .. 
Flint ... . 
Lime and shale ... 
Niagara ...... . 
Shale ..... . . 

Driller's description 

Clinton... . .... . . . . . 
Shale ............ . 
White Medina .. . 
Red shale . ... .. . . .... . .... ..... ...................... ........ . 

Gas found at 942 to 962 feet . 

Thickness 
in feet 

28 
57 

395 
305 

41 
48 
60 
12 
15 

Depth 
in feet 

28 
85 

580 
885 
926 
974 

1,034 
1,046 
1,061 

The top formation in this area, according to geological Map No. 1715, 
is Delaware limestone. It is impossible, however, to state what thickness 
belongs to the Delaware and Onondagalimestone and what thickness belongs 
to the underlying Salina formation. The "Niagara" is the Guelph and 
Lockport. The underlying shale is the Rochester shale. The shale beneath 
the C..:linton presumably includes the Red Medina (Grimsby) sandstone, 
since this is known2 from well records to extend as far west as Port Burwell. 
The red shale below the White Medina or Whirlpool sandstone is presum
ably Queenston red shale. 

Gas is found in this area in the Clinton, the Reel :v.Ieclina (Grimsby), 
and in the White Medina (Whirlpool) sandstone. The depth of the 
Clinton is reportecl3 to range from 500 to 1,200 feet, with an average of 
approximately 960 feet, with the Red Medina and White Medina, respec
tively, about 30 and 130 feet deeper. In thickness t he Clinton is reported 
to be 25 to 35 feet, the Red Medina 30 to 40 feet, and the White Medina 
10 to 30 feet. The original rock pressure was 475 pounds for the Clinton, 
500 pounds for the Red Medina, and 700 pounds for the White :v.Iedina. 
The Red l\Iedina is said to have been the most productive. 

iont. Bureau of Mines. vol. XXIV, pt. II, p. 61 (1915). 
'Williams, M. Y.: Goo!. Surv., Canada, ~lorn . Ill, p. 40 (1919). 
•Clapp, F. G.: Mines Branch, Dept. of J\I ines, Ottawa, Pub. 291, p. 197 (1915), 
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Por~ Rowan 

This fi eld in clu des well s at P or t Howan and in \Valsingham township. 
The stra1 igraphy is rrpresented by the following log 1 of t he Dominion 
NaLural Ua:-:; Company on lot 8, co 11 cession A, W alsingham South township. 

Driller 's log 

Surface ........ . 
Lime-probab ly Onondaga .... . ....... . .. . . ... .... ...... . . . . ... 
Flint........... . . ) 
Sharp sand... . fp robably Salina. . . . { 
Lim e and s ha.lc. . J 
Niagara lime. 
R och este r sha l0 . 
C lin ton. 
Red ~l eclin a .. 
G rey ehak•. 
Whi te 1\I cd ina (\\'h irlpoo l) . 
R eel shak• (Quccnston) .. . . 

Thickness 
in feet 

315 
175 
110 

4,5 
355 
255 

G9 
20 
50 
G4 
8 
2 

Depth 
in feet 

3 l5 
-190 
600 
6-15 

I ,OOO 
l ?55 
1' 3·)-[ 
l :34-1 
1,394 
1,4.58 
1,46G 
l ,-168 

The gas in t his a rea is presumed Lo come from t he C lin Lo n formation. 
0 1w \\' e ll in Lhe village of Port R own,n is r epo rt cd2 Lo have hacl a n i11ilial 
fl ow of ."i50,000 cubic feel. 

PEEL COUNTY 

Caledon 
Accordi11g to H a rkn cs;,;3 

"one mile north of the village of Inglcwoocl, in Caledon township, Peel county, t here 
are three gas wells. The gas in these wells contains eight-tenths of one per cent helium. 
These arc the on ly gas \\'ells in the Brit ish Empire from which helium may be obtained in 
commercia l quantities "'ith ou r present knowledge and technique . . The ga~ in 
the Inglewood field is more suitable for heliu m extraction t han most natm al gases, on 
account of the very small qu antity of ethane and higher hydro-carbons in it . The open 
flow of t he three wells 11 011· capable of producing natural gas is 385,000 cubic feet per clay 
and the rock pressure is abo ut 50 pounds. The gas is found in t he Dundas (Lorraine) 
shales of Ordovician age at from 400 to 600 feet below t he su rface. There does not appear 
to be any par t icular underground structure that would tend to form a point of accw111tla
tion. l t is presumed t hat bands of crystalline limestone or sandy shale form the reservoir, 
such limestone and sandy sha lcs being known to exist in t his formation . . . There 
have been only four welb drilled (1926) in this gas field at Inglewoocl all of which were 
producers, but of t hese one has since been abandoned on account of an accident to the 
casing which allowed water to flood t he gas hori zon." 

Since t his was \vriLlcn by H arkn ess, a well was drilled to test t he field 
and if possible supply gas for research work which was to h ave been clon e 
by t he University of T oro nto in co-operation with the R esearch Coun cil. 
Unfort un aLely, the new well wh en drilled gave such a small flow of gas 
under such lo"· pressure that it was not deem ed advisable to pro ceed wit h 
the research " ·ork as originally p lann ed. 

10nt. Dept. of Mines, vol. XXXV, pt. V, p. 41 (1926). 
'Clapp, F. G.: Mines Branch, Dept. of Mines, Ottawa, Pub. 291 , p. 200 (1915). 
' Harkness, R. B.: Ont. Dept of .\lines, vol. XXXV, pt. V, p. JO (1926). 
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BUUCE COUNT Y 

IJepworMi 

Th e Hepwo rth gas field in Bruce county was discovered in 1900. 
Gas occurs here in lhc Trcn Lon formation. 

The stratigraphy of the fi eld is illusLrated by the following log of the 
well of the Grey and Bruce Oil and Gas Company, Limited, lot 1, concession 
X, Amabel tp. 

Soil.. 

:N"iagara and Clin ton . ? . 

l\Iedina , Lorraine, a nd Utica. 

Trenton, Black River, etc .. 

Basal arkose {eand stone). 

Granite .. 

Gas at 1, 403 feet. 

Formation Thickness 
in feet 

4 

191 

750 

625 

30 

Depth 
in feet 

195 

945 

1,570 

1,600 

to 1, 650 

The Tron Lon is indistinguishable from Black River in well samples, so 
Lhat the age of the gas horizon i;; not definitely known. 

The strucLurc of this gas-producing area is unknown. 1 Two gas wells 
only arc produ cing, the yearly production2 for 1927 amounting to abou t 
650,000 cubic feet. 

SIMCOE COU.l'\'l'Y 

C ollingwoocl 

In Lhc Lown of Collingwood, i::iimcoc coun Ly, four wclls3 were sunk 
during 1887 and 1888 and allhough small flO\rn of gas were cncoun tered 
Lhc supplies were not of commcrci<il importan ce . 

About 1902 there was a rcnewal4 of operations in the Collingwood 
area and sufficient gas was obtained to ligh t some dwellings and drive the 
machinery in a few indust rial estahli,;hments. 

The log of the following well belonging to i\Ir. William Carmichael, 
on Campbell street, Colling,rnod , illustrates Lhe stratigraphy . 

Formation 

Surface .. 

Trenton lim estone penetrated . . 

iOnt. Bureau of Mines, vol. I, p. 109 (1906). 

Thickness 
in feet 

33 

268 

•Ont. D ept. of Mines, vol. XXXVI, pt. IV, p. 12 092i). 
'Brumell, H.P. H .: Geol. Surv ., Canada, Ann. llcpt., vol. V, pt. II, pt . Q, pp. 21).2 7 (1893). 
•Bell, Robert: Gcol. Surv., Canada. Ann. Jlept., vol. XV, pt. A, p. 272 (1907). 

Depth 
in feet 

33 

301 
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First gas at 135 feet, second at 165 feet, third at 237 feet, and fourth 
at 288 feet. Pressure 20 to 30 pounds. 

The greatest number of wells producing gas were found along a north
east and southwest belt which passes through the town. In 1901 
"three wells were put down on the high ground west of the Niagara or Blue Mountain 
escarpment . . . to test the Trenton and other rocks there for gas, the heavy capping lead
ing the drillers to suppose that the conditions were more favourable for an increased flow 
than in the valley to the south. One of these wells yielded a trace of gas, but the two 
others gave neither gas nor oil." 

SURF ACE GAS 

According to Harkness1 

"an astonishing quantity of gas occurs in the thick 1;nantle of glacial drift which covers 
3outhwestcrn Ontario, and wells with a capacity of 3,000,000 cubic feet a day have been 
drilled. Seven wells west of Ridgetown (Howard township, Kent county) delivered during 
the two winters of 1925 and 1926 about 106, 681,000 cubic feet of gas to the town of Ridge
town. Other important occurrences are at Samia in Lambton county and at Beeton in 
the southern part of Simcoe county. The life time of these surface wells is, in many cases, 
as much as fifty years." 

The gas occurs in sand underlying glacial clay. 

I Harkness, R. B .: Second (Triennial) Empire ~lining and Metallurgical Congress, Canada, 1927, p. 31. 
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CHAPTER Y 

RELATION OF OIL AND GAS PRODUCTION TO THE 
STRATIGRAPHY OF THE SOUTHERN 

ONTARIO FIELDS 

The following summary shows the productive oil and gas horizons 
111 the southwestern peninsula of 011 tario. 

LAi\IBTON CouKTY 

Oil Springs. Small amount of oil 7 to 11 feet below the top of the 
Delaware limestone. M ain flow of oil about 130 feet below the top of the 
D elaware limestone, Lhat is, approximately 60 feet in the Onondaga lime
stone. (Note: Delaware supposed to be 70 feet thick in this field.) Gas 
15 to 135 feet below the top of the Guelph formaLion. 

Petralia. Oil 118 to 127 feet below the top of the Delaware limestone, 
or 68 to 77 feet below Lhe top of the Onondaga formation. (Note: Delaware 
supposed to be 50 feet thick in this field.) 

J\II oore. Oil 57 to 83 feet below top of the D elaware limestone. 
Plympton. Oil 100 feet below top of the D elaware limestone. 
Sarnia. Oil 43 feet below top of the Delaware limestone. 
Euphernia. Oil 100 feet below top of the Delaware limestone. 
Dawn (Florence). Oil 82-89 feet below top of the D elaware limestone. 
Dawn Gas Area. Gas in top of the Guelph formation. 
Brooke. Oil 60 feet below the top of the Delawar~ limestone. 

l(ENT COUNTY 

Bothwell. Oil 142-155 feet below top of the Deln.ware limestone. 
Ti lbury (Fletcher). Gas in the bottom of the Salina formation and oil 

in the base of the Salina and upper 6 feet of the Guelph formation. 
Tilbury (Glenwoocl) . Gas and oil at same horizons as in the Fletcher 

pool. 
Romney. Oil from crevices in Lhe D elaware limestone. 
Raleigh. Oil from 124 feet below the top of the D elaware. 
E ipp. About same as Raleigh field. 
Dover W est. Gas and oil 282 feet and oil 400 feet below the top of the 

Trenton formation. 
K ent Gas Field. Gas in small amount at top of D elaware limestone. 

Main flow from several horizons in Salina and top of Guelph formation. 

MIDDLESEX COUNTY 

J\II osa. Oil in the upper 20 feet of the Delaware limestone. 

ELGIN COUNTY 

Dutton. Oil about 160 feet b~low top of the Delaware. 
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ESSEX COUNTY 
Leamington or Mersea. Oil probably on top of the Guelph formation. 
Belle River. Oil in the Onondaga formation under the drift. 

PELEE ISLAND. Oil in the bottom of the Salina. 

BRANT COUNTY 
Brantf ord. Gas in the Clinton and Whirlpool formations and a small 

amount in the top of the Trenton limestones. 
Onondaga. Oil in the Whirlpool sandstone. 

MANITOULI~ ISLAND. Oil about 10 feet below the top of the Trenton form
ation. 

HALTON CouN'rY 
Milton. A little gas 500 feet in the Trenton. 

PEEL CouwrY 
Caledon. Small amount of gas in the Dundas formation. 

BRUCE COUNTY 
Hepworth. Gas at 460 feet in the Trenton formation. 

EssEx CouNTY. Gas from the top of the Guelph and small amount from 
the base of the Salina formation~. 

WELLAND COUNTY 
Port Colborne. Gas in the Clinton and Reel Medina (Grimsby) . Oil in 

small amounts in the Whirlpool sandstone. 
ff inger. Gas in the Whirlpool sandstone. 

HALDBlAND CouKTY 
AllercliJI and Selkirk . Gas in the Clinton, Grimsby, and Whirlpool 

formations. 

ELGIN COUNTY 
Bayham. Gas in the Clinton formation. 

NORFOLK COUNTY 
Middleton. Gas in the Red Medina (Grimsby) sandstone. 
Simcoe (Port Dover). Gas in the Clinton, Red ::v£edina (Grimsby), 

and Whirlpool formations. 
Port Rowan. Gas in the Clinton formation. 

SIMCOE COUNTY 
Collingwood. Gas 100 to 250 feet in the Trenton formation. 

In the above summary the oil occurrences in the Devonian are shown 
with reference to the top of the Delaware limesto ne, because it is impos
sible in well samples to separate the Delaware limestone from the under
lying Onondaga limesto ne. There is very little doubt, however, that the 
Onondaga rather than the Delaware has yielded the greater part of the oil. 
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In the early clays it was customary to include in the Hamilton forma
tion all beds overlyin g the Onondaga. Stauffcr 1, however, separated the 
" bot tom limestone" formerly included in the Hamilton and called it the 
D elaware limestone. T he reasons for this separation arc given as follows : 

"Nerrr Selkirk t here rt re occtcsionrtl developments of Marcellus shale which in tervene 
between t he Onondtcga and t he usual basal limestone of t he H amilto n. This calcareous, 
brown, shaly mass is often t hin and soon gives place to limesLone, but it carries . 
J\Iarcellus foss ils . . . which render its l\Iarcellus age rather certain . In t he vicinity 
of Port Burwell and to the westward it lies immediately under t he drift and consists of 
10 to 30 feet of black shale overlying t he Onondaga limestone . . . Usually the shale 
of t his horizon grades into t he overlying limestone or is interbedded with it. In such 
cases it becomes impossible to separate t he two. In addition to t he Marcellus fo rms 
included in t his brown shale and associat ed brown to bluish limestone, t here are numerous 
others which are identical with, or near relatives to, cer tain Onondaga foss il forms of the 
same locality. It is evident t hat conditions similar to t hose which obtained during t he 
deposition of t he Onondaga limestone were restored after t he first invasion of t l1e Marcellus 
had subsided, and t lrnt many of t he Onondaga forms which had withstood the interrup
tion resumed t heir old habitats with few if any important anatomical changes ... . The in
trod uction of new forms, wholly fo reign to the Onondaga and ident ical with t hose occur
ring in the l\Iarcellu s :md H amilton deposits of other regions, is t he important event and 
the one whi ch should be regarded as determining t he age. T he residue of the Onondaga 
fauna is a diminishing quantity as t he later and l;iter l\Iarcellu s and event ually the H amilLon 
beds have been deposited, and thus it is clea r t hat the history of t he famrn as a unit bad 
terminated with the change incident to t he beginning of t he 2\1arcellus . The " bottom 
limestone" of t he Ifamilton is t hus cer tainly d istinct from the Onondaga and measurably 
so from t he H amilton. It is identicrtl, both lit.b ologically and fau nally, ' '"it h t he Delaware 
limestone of Ohio and may thus be designated by the same name." 

It has been stated by H owarcl2 that "full y 95 per cent of th e kn ow n 
limesto ne reservoirs arc t hose in which the porosity has been cl cwlopcd 
below former erosion surfaces." It is though t t hat porosity may develo p 
in lim estone as a resul t of solu tion or leachin g dming a 1wriod of erosion 
and t hat the poro us horizons so clcvclopccl a rc confin ed " ·ithin the depth 
of ground ''"atc r penetra tion . According to 1\Iunay a nd Love3 organic 
acids may act as solvents for limeston e. It is though t t hat 
"solut ions containing acids rrnd carbon dioxide may percolate downward through limestone 
and t hat the solvent acLion of these solutions is carried on from t he surface of the earth to 
the water table. At the la tter depth t he solut ions in co ntact with carbonates become 
nlkaline and reactions between t hem and t he limestone probahly cease. Not only do t he 
solutions crrrry car bo n dioxide into t he rock, but car bon dioxide is generated wit hin the 
rock itsC'!f and t hi s carbon dioxide being in intimate con tnrt with t he rock may well exer t 
more effective action tli:rn atmospheric crrrbon dioxide \\' hi ch has been carried down by 
rain. '' 

Hmrnrcl applied this t heory to the format io n of porosity in the lime
stones of the Ontario fi elds. H e sta tcs4 that " in Ontar io the Onondaga 
limestone is lo cally a reservoir rock. It is overlain un confonnably by t he 
D elaware limes tone. vVhcre post-:VIarcellus l'rosion removed the. shale 
completely and attacked the limestone it is porous. Where the shale is 
present t he limestone is not porous." Some modification of this statement 
by Howard seems necessary to bring i t in accord with the D evonian strati
graph y as described by Stauffcr .5 There seems to be no evidence to show 
that the Onondaga of th e Ontario oil fi elds was once covered by sha le 
which was removed beforn a furth er deposition of limestone occurred. In 

1StaufTer , C. R.: Geol. Sun- .. Canada, Mem. 34 , p. 8 (1915 ). 
2Howard, W. V. : Am. Ass. of P et. Gcol., vol. 12, No. 12, p. 1155 (1928). 
•Murray, A. N .. and LoYe, \\'. IV .: Am. Ass. of Pet. Geel., vol. 13, No. 11, p. 1467 (1929) . 
'Howard, \V. V. : Am. Pet. Inst. Researc h Project No. 23. 
5StaufTer. C. H.: Geol. Surv .. Canada, Mem. 34 (1915 ). 
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fact Stauffer states that "usually the shale of this horizon (Marcellus) 
grades into the overlying limestone or is interbedded with it." It would 
be concluded from Stauffer's1 decription of the stratigraphy that the 
Marcellus and Delaware are but two facies of the same period of sedimen
tation, in fact he states that "it is evident from much of the fauna that 
this formation [Delaware] was, in part at least, contemporaneous with the 
Marcellus beds of New York" (See interpretation of Port Burwell well, 
page 77) and that "the change to westem conditions is apparently indi
cated in the Marcellus beds of western New York where the basal shale 
becomes more calcareous." In Ontario the shale becomes replaced by 
limestone which has been called Delaware. This is evident from Stauffer's 
description2 of the limestone in the quarries at St. Marys concerning 
which he states "The outcrop at St. Marys has usually been classed with 
the Onondaga limestone, but the upper layers contain a preponderance of 
species which belong to a later formation. These latter show them to be 
of the same age as those beds from which the Marcellus shale fossils have 
been collected." It is thus obvious that there is no break or erosion 
interval between the Marcellus and Delaware as stated by Howard, but 
the break, if any, came with "Lhe change incident to the beginning of the 
Marcellus." Stauffer describes3 the contact between the Onondaga and 
Delaware as rough and uneven and at Benmiller in llmon county the 
bottom of the Delaware shows a stylolitic surface. It has been shown4 

that stylolites are evidence of solution in a hardened rock and hence it 
is possible that the "rough and uneven" contact may be formed in the 
same way, in fact Stauffer5 regards the Delaware as "transitional in char
acter and fauna" between the Onondaga and the Hamilton. It thus seems 
evident that there was continuous sedimentation in Ontario from the 
Onondaga to the Hamilton and the porosity of the Onondaga could not 
have developed as the result of solution by ground water during a period 
of erosion. Production of oil apparently was found in both the Delaware 
and Onondaga limestone, although as stated previously it is very difficult 
and in most cases impossible to separate these two formations in well 
samples. The thickness of both the Delaware and Onondaga is variable 
and hence as a wide variation exists in the various oil fi elds in the position 
of the productive horizon in reference to the top of the D elaware lime
stone, it is impossible to tell 'vhether the oil occurs in one or in several 
horizons. In these circumstances it has been found impossible to develop 
any theory in regard to the origin of the porosity. 

Some oil and gas production has been seemed from the base of the 
Salina and the top of the Guelph formation. Grabau thinks6 that certain 
parts of the Salina " ·ere derived from the erosion of the Niagara beds and 
Williams7 states that the Camillus shale, the lowest member of the Salina 
"rests unconformably on the Guelph dolomite." It is, therefore, possible 
that the upper part of the Guelph was rendered porous as a result of erosion 
and that the Salina, which "·as laLer deposited on this surface, provided 
the source materials that yielclccl oil and gas. 

•StaufTcr, C. R.: op. cit., p. 137. 
'Stauffer, C . R.: Op. cit., p. 119. 
3Stauffer, C. R: Op. cit., p. 120, p. 122, p. 132, etc . 
•Stockdale, P. B.: "Stylolitcs, Their l\aturo and Origin"; Indiana 'Cniv. Studies Xo. 55, \'Ol. IX (1922), 
•StaufTcr, C. H.: Op. cit., p. 214 . 
•Grabau, A. W.: Gcol. Soc. of Am., vol. XXIV, p. 498 (19 13). 
' \\'illiams, :II. Y.: Gcol. Sun-., Canada, :ll em. 111, p. 83 (19 19). 
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The Clinton, Grimsby (Red Medina), and Whirlpool (White Medina) 
formations have yielded large supplies of gas in Niagara peninsula and some 
oil has been produced from the Whirlpool sandstone, particularly in the 
Onondaga field near Brantford. The Whirlpool sandstone is regarded as 
an aeolian deposit and its character rendered it favourable for a reservoir 
rock for gas and oil that probably originated in other formations. The 
Queenston red shales that underlie the Whirlpool would be an improbable 
source for gas or oil, so that it is assumed the ·whirlpool sandstone received 
its gas and oil by downward migration. The source of the gas and oil is 
unknown, although possibly it is the same as that which supplied the 
production for the Clinton and Red Medina (Grimsby) formations. It 
seems established beyond doubt that the Whirlpool, Grimsby, and Clinton 
production is related to porosity rather than to strncture. For this reason 
it is impossible to predict new productive areas, although the extensive 
drilling that has been done has, on the whole, outlined the more porous 
areas of these formations . 

A number of years ago a vigorous drilling campaign was undertaken 
to test 1.he Trenton formation. The Donr \\'est field was discovered 
and prnduced a considerable quantity of gas and oil. The conditions 
here, however, \Yere found to he rather exceptional, in that the field is in 
realiLy a syncline which is practically free of water in the productive zone. 
There is reason to believe1 that the Trenton in this field owes its porosity 
to fracturing which accompanied sharp folding or faulting and hence t his 
field has little bearing on the productive prospects of the Trenton as a 
whole. According to \Yilliams~ some oil was produced from wells in 
Assiginack township, Manitoulin island. The oil oceunecl in the 11pper 
20 feet of the Trenton and it was suggested 1.hat the overlying Utica 
shales ma~' have been the 80lll'ce. The productive area occurred in a syn
cline in which very liL tle water was present. A Pmall amount of gas was 
also produced from the Trenton in Amabel township, Bruce county. In 
this field the strncture has not been definitely determined and the gas zone 
was about 450 feet below the top of the Trenton formation. A great 
many wells have been drilled to the Trenton in various parts of the south
western peninsula of Ontario, but on the whole the results have been dis
appointing. It is thought that the negative results are due to lack of 
porosity in ihe Trenton. This is in marked contrast with the Lima
Indiana field of Ohio and Indiana where a large production of oil and gas 
has been seemed from the Trenton formation. It is, therefore, of intere8t 
to compare the straLigraphic conditions of Ontario with those of Ohio and 
Indiana. 

At Cincinnati, Ohio, according to Fenneman,3 
"the lowest and oldest beds which come to the surface . . . . belong to the Cynthiana 
formation of Trenton age . . . . The beds here exposed arc continuous with the deeply 
buried oil and gas format ion in other parts of the state, but here they arc brought to the 
surface by the Cincinnati anticline . . . . Several of the limestone beds in the upper part 
of this exposure are noteworthy because composed in large part of broken shells . . . . 
Large undulations or ripples on the upper surface of these beds are formed by the sweeping 
up of these shell fragments into ridges by the w:wes . . . . Incorporated within (the 

!Jfarkness , R. J3.: Ont. Dept. of ~lines , vol. XXXVII, pt. V, p. 74 (JU28 ). 
' l\"illiams. :\I. Y.: Geol. Surv., Canada, Sum. Rept. 1920. pt. I. 
3Fenneman, N. AI.: Geol. Surv. of Ohio, Bull. 19, p. 60 (1916 ). 
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topmost bed ) are balls or fragments of clayey rock, evidently derived from the wasting of 
a lower bed. With these are irregular slabs of limestone, some of them 2 feet in diameter 
evidently derived from the breaking up of an older bed . . . All t hese features indicate 
that an old sea bottom had become dry land and that when the land again sank the re
advancing waves broke up and redeposited the topmost beds of the old formation." 

It is Llrns evident that the top of the Trenton in i.h c Cincin 1rnti area 
was subj ected to erosion prior to the deposition of the nex t succeeding 
formation, the Utica. The Cincinnati axis had commenced to fo rm in 
Trenton time and th e Utica which overlaps onto it shows a variable thick
ness and in certain plac0s is entirely absent . It has also been notecl1 
i.haL "gas accumulations were found in those parts of i.he Trenton where 
the chemical analy::;is sh0\\·0d the magnesium carbonate' content to be at 
least 25 per cent." It has been pointed out by Howard2 that in the Ohio 
and Indiana field s where production comes from the Trenton the 
"porosity was developed along a certain bed of lime which lent itself to the development 
of porosity in those places where iL was subjected to the action of downward circulating 
water. These would be local highs or h ills. Tl1e outline of CC'rta in ftclclR shows that oil 
was found on both sides of long, narrow depressions whieh have been interpreted as stream 
valleys which had cut through the porous bed." 

It thus seems evident· that the porosity on the Trenton of Ohio rna:v be 
directly attributed to t he r0sults of erosion on an old Trenton land smface. 

In Colling\vood area, Ontario, Parks3 has shown that the Cobourg 
formation of Utica age oYerlies the Trenton. Th e Cobomg in this area 
is largely composed of limestoiws and was originally considered to be part 
of the Trenton. It may he, therefore, that in this area there was con
tinuous deposition of limestoue 'Yithout an erosional break bet\\·een the 
TrentoJJ and Utica. This condition may be taken as occurring over the 
southwestern penin sula of Ontario and if so the lack of erosion of the Tren
ton of this area may be t he reason why it is relatively non-porous. Such 
a condition , if true, prctlucles Lhe hope of finding the TrenLon in Ontario 
sufficiently porous to act as a large reservoir of oil or gas and explains the 
lack of r0sults of so m any wells drilled into this formation. The Cin
cinnati axis is not a well-developed structure in Ontario and in fact the top 
of the Trenton has a relatively low elevation in comparison with the ele
vation on the same horizon in certain parts of Ohio. It is, therefore, pos
sible that it never reached above sea-level in On tario and hence porosity 
did not develop in it to i. he same degree as is found in the oi l and gas fields 
of Ohio. 

'l'anytil)-, L. S.: Bull. of Arn. Ass. of Pet. Goo!., vol. 5, p. 611 (1921). 
' !Joward, II'. V.: Am . Pet. Inst., Research project No. 23. 
3Purks , \\'.A.: Roy. Soc. of Canada, vol. XX!I, sec. 4, p. 46 (1928 ). 
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CHAPTER\" [ 

STRATIGRAPHY AND OIL AND GAS PROSPECTS OF 
MOOSE RIVER BASIN 

BY 

11" . 8. Dyer, DeparAment of Jlines, Ontario 

Il\TRODUCTIOX 

The DeYonian section in :vToose River basin, accordin g to the log of 
t he deep test hole " A" in t he Onakawana lignite field, is 777 feet thick, 
and t he sediments above the Prccamh rian 1,027 feet. This is a greater 
thickness than cxpcclcd, although the scdimcnta r.Y mcasmcs arc sti ll thin 
\\·hen compared with those founcl in mosL productive oil and gas fields. 
IL is \1·cll Ct.ltablishccl that the Devonian formations arc similar in lilhology 
to thei r co unt erparts in sou th ern Ontario and in the state of X cw York. 
Since oil and gas have been found in large quantities in one or more of these 
formations in t;o uLli crn Ontario and New York it follo\YS that oil or gas may 
eventually he found in nor lhcrn Ontario. The chief difficulty is that ex
ploration for oil or gas in ::.\foosc River hasin and t he J ames Bay slope 
is usuall~' rendered ve ry difficul t by t he heavy surface covering of hetero
geneous Plcis(occnc mcasmcs, largely consisting of glacial houlclcr clay, 
which obscures all t he underlying bedrock except along the river courses. 
Even there the rock exposures arc small a nd seal tercel. There remains 
no practical \Yay of locating favo m ablc oil strn ctm c except by drilling. 

In D ecember, 1930, t he fi. rst drill hole to penetrate t he entire scdi
mcnLary section in :\loose River basin \\'as completed. This hole was 
drilled under the direction of Lhc Geological Branch of t he Ontario D epart
ment of l\Iin cs. Diamonds were used nnd l ~ -in ch core recovered, the 
core recovery being abo ut 60 per cent. The object in drilling the hole 
was, mainly, to obtain data on the thickness and characlcr of the sedimen
ta ry formations, a n cl Lhc stru cture of the region. Although the drill hole was 
not located on favourable st ru ctmc it was hoped lhaL some sign of oil or gas 
"·ould be obLainccl, but this was a disappointment. The drill hole did, 
ho\\'cvcr, yield a great deal of valuable geological information. This 
information is used as a basis for the present report, which outlines the 
stra tigraph y and stru cL m e of ::vioose River basin, and brings up to date 
our ideas concernin g the prospect for oil or gas in t he region. 

34406- 7 
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Log of Drill ll ole ''A'', Onakawana Lignite Field 

(Summarized) 

E levation 186 · 50 feet. above level of sea. 

Depth Thick- De script ion For mation feet ncss 

0-6 6 Muskeg 

6- 22 Grey , plast ic elay (lllarine Champlainian) 
22-80 72 Grey, boulde r r-lay 

80- 123 Fire-clay 
123- 14(i Lignite 
146- 148 Fire-clay 
148-J.51 Lignit e 
J.51 - IJ:l Fire-clay a nd white quartz sand :l latlagam i 
173- 194 170 Ligni te 
194.-212 Dar k grey, ligni t ic clay 
212- 250 Ligh t grey a nd green, pla t ic day 

250- 318 In terbedded , pale, greenish grey clay and 
grey shale 

318-4 15 Dark grey, bituminous sha le " ·it h thin 
285 band s of greenish grey clay Long Jbp id o 

415- 535 P ale , green ish grey to grey , shaly clay, 
with bands of dark, biturninous shale, 
and hard , concrctionary material 

535-655 Interbedded, bufT and grey, porous a nd 
cavcrnou.s l imestone a nd calcareous \\"illiam s Island 
shale. B rccciation con1mon 

655- 687 301 R ed, gyps iferous shale, grey calcareous 
sh::des and gy1>sum 

687-836 111 ass ive, grey shale 

836-873 37 B uff. foss ili ferous limestone Ab it ib i H iver 

873- 936 Interbedded, buff, li mestone brccc ia; 
buff, porous and cavernous limestone; 
a nd grey sha le 

936- 995 Interbedded , grey and buff shale; buff, 
15! granular lim estone; mostly ca.rry inµ; :II oose l{i,·er 

gypsum or veins of selenite 
995-1, 027 Green, granular, arenaceous limestone 

and ealcarecus sandsto ne. Rcddi ' h 
sandstone a nd coarse grits tone. i\ lost ly 
carry ing ve ins of gypsu m and selenite 

l , 027- 1, 057 \\'eathered, syenitic gnci:;;s, granite 
gncis:s, eic. 

l , 057- l, 060 

DESCHIPTION OF FOlDL\.TIOXS 

PLE[STOCENE 

C:colog ical 
sui.Jdi,·ision 

Re<"ent 

Pl cistocene 

Lowe r Cretace-
ous or Cpper 
Jurass ic 

Lipper Devon-
ian (Portage) 

Upper and l\J id-
d ie Devonian 
(Tully- H am-
ii ton ) 

1\ I idd le Devon-
ian (Ononda-
ga ) 

:I I id d ie or Lower 
DcYonian 

PrN·am hrian 

T he uppcnnosL Plcis loccnc fonnalion is Lhc marine (Champlainian) 
clay which underlies the muskeg. It is a grey, plastic, in some case,; silLy, 
clay, wi Lh, in placc'i, len ses of sand and fine gravel. At drill hole "A" 
the thickness of Llw m arin e clay w:1s 16 feet, but in l\Joosc Hivcr basi u 
in general iL varies from 5 Lo 35 feel. 
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Underlying the marine clays and forming an erosional contact with 
the underlying Mattagami fonnation of Cretaceoua age is the Glacial 
seric'S. In its typical devclopmen t the series consists of two till sheets 
separated by an interglacial series of sands, gravels, and stratified clays. 
In many places, however, the interglacial beds are 3ither mi sing or poorly 
defined and it is very difficult or impossible to separate the two till sheets. 
The upper till sheet is, in general, lighter coloured and sandier than the 
lower which, especially over the Cretaceous basins, contains a rather large 
admixture of reworked fire-clay a nd lignite. Glacially striated and soled 
pebbles and cobbles arc abundant throughou t both till sheets, but large 
boulders arc comparatively rare. 

Each till sheet varies greatly in thickness, b ut averages about 30 feet; 
the interglacial series averages about 15 feet. At drill hole "A" the 
glacial deposits consist wholly of grey boulder clay 58 feet thick, no inter
glacial series being distinguishable. In some drill holes, i.e. those on 
i\Iattagami river opposi te the Onakawana lignite field, there was some 
evidence of the presence of three till sheets with two interglacial series. 
Dr. A. P . Coleman states1 lhat two interglacial series have actually been 
found, one of which is marine and the other fre hwater. 

111 allagami F urmalion 

At drill hole "A" the Mattagami formation holds two seams of lignite, 
an upper and a lower. The upper is 28 feet thick with 1 ! feet of fire-clay 
near the bottom, and the lower 21 feet thick. The seams are separated 
by 17 feet of dark grey fire-clay and 5 feet of white, quartz sand. The 
upper seam is overlain by 43 feet of dark grey fire-clay, and the lower 
scam is underlain by 16 feet of dark grey, lignitic clay, followed by an alter
nating series, 38 feet thick, of lighG grey, cream, and banded grey and cream 
cby, wiLh a small proponion of lign iw particles. The scclion through the 
::.\Ia ttagami formation is rather typical of the bctLer part of the Onaka
wana lignite field , except that the lignite is usua1ly nearer the surface, 
between 50 and 100 feet, and is in many cases immediately overlain by 
boulder clay. 

The lignilc varies greatly in thickness owing to inC'gular truncaLion 
by the continental ice-sheet. The average thickness is about 23 feet over 
5! square miles, \Yhich was the area of the field when drilling was temporarily 
suspc11decl in April, 1931. The maximum thickness of ligJlite is 68 feet 
(drill hole 83) . The parting between the l wo .:;cams, so \Yell shown in drill 
hole "A", is prcsen t at many drill holes, and appears to rnn continuously 
through a large part of the field. Other partings were found which do not 
agree in posiLion with the one noted above. These may be separate, 
laterally exlcncling lenses, or possibly irregular masses of clay caused by 
seLLling aMl fracturing of the lignite due to the load of lhe continental 
ice-sheet. 

AlLhough more evidence mus t be obLained before Lhc origin of the 
lignite can be clcfiniLely determined, most of Lhc data so far obtained point 
to Lhc same origin for the Onalmwana ligni te as for most of Lhc great scams 
of the world, i.e. in siLu and under swamp concliLions. 

lPersonal communication. 

34490-i~ 
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The Mattagami formation was discovered and first studied on i\Iatta
gami river between Long rapids and Grand rapids. Keele, McLearn, 
and Dyer all found plant remains in the lignite and associated clays and 
ironstone co ncretions, which upon identication left no doubt as to the age of 
the formation. The following species have been identified from the Matta
gami formation of Mattagami river by W. A. Bell of Lhe Geological Survey: 

A'ilssonia cf. densinerve (Fontaine) 
Rrachyophylluin mrlearni, Bell 
Pityophyllmn graminaefoliwn (Knowllon) 
C'ladophlebis cf. alberlsii (Dunker) 
Ctadophlebis 11irginiensis Fontaine 
Ouychiopsis ? sp. 
S phenopleris sp. 
a eiuitzia reichenbachii (Geinitz) 
Elalocladu,s (Sequoia?) smilliana H eer. 

Bell no Les, " The age of Lhe deposit, as infcned from this assemblage , is con
sidered to be either Upper Jurassic or Lower Crelaceous, with preference 
towards the latter on account of the presence of the species F ityophyllum 
gram1·naef oliiwi that is abundant and widespread in lhe Kootenay." 

One species, P 1.lyovhyllum graminaef olium, of Lhe aboYe list, has been 
found in lhe lignite aL Onakawana. The sediments arc also so similar 
in both areas thaL there is little doubL that i t is the same formation lhat is 
being described. 

The contact of Lhe i\Iattagami formation wiLh Lhe underlying Long 
Rapids sh::i.lcs of Devonian age is peculiar. It \ms expected Lhat this 
contact would have been clearly marked since the two form aLions ar'.) very 
far apart in age. Due lo the fact, however, that there could h:wc been 
very liLlle moyern cnt hcLwcen Devonian and Cretaceous lime, a.ml that 
the sedinwn Ls of the lower part at least of the i\IaLtagami formal ion must 
have been derived from the Long Rapids shale, the lower part of the 
Mattagami and the upper part of Lhe Long Rapids are quite similar Jitho
logically, and the con lact between Lhem can only be delcnnined by fairly 
close ex:unination. The lmrnr part of the ::.\faL Lagami consisLs of pale 
grey an d cream clays, \\·hercas the upper part of Lhe Long Rapids forma.Lion 
is made up of pale, greenish grey clay with Lhin bands of grey shale. The 
Lwo formations can be distinguished by the slighLly different colour of Lhe 
clays, by the in clu sion in Lhc Devonian clays of thin bands of dark shale, 
and by lhe fact that Lhc Devonian clays are somewhat more calcareous. 
The con tact, however, is not obvious in drilling and has been missed in 
those holes which were not cored. 

Long Ra7Jids Formation 

In drill hole "~\." Lhis formation is 285 feet thick. It falls naturally 
in to three subdivisions; an upper, 68 feet thick, consisting of pale greenish 
clay with in terbeclclecl , lhin bands of dark grey shale; a middle, 97 feet 
thick, consisling ver)' largely of dark grey, biLuminoJs shale1

, \\'iLh thin 
1'rhc follow ing determinations of the oil content. in the Long Rapi ds s hale have been made by the :\lines Branch. 

Ottawci. 
!. Drill hole No . JG, Onakawana li gnite field, depth 0£ 265 feet, 2 Impcri"l gallons per ton. 
2. Drill hole No. 7, Onakaw:rna li gnite field, depth of 225 feet, 4 Imperial gallons per ton. 
3. :-:.urface exposure, Long rapids , Abitibi ri,·cr, 4 Imperial gallons per ton. 
4. Long rapids, Abitibi river, 51 Imperial gallons per ton. 
5. Lon~ rapids, Abitibi ri\·er (described as weathered bituminous limPslone), 1·6 Imperial gallons per ton. 
Samples 1 and 2 were su bmitted by the writer, 3 by .M . Y. Williams, and 4 and 5 by J. Keele. 
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bands of greenish grey clay; and a lower, 120 feet thick, of pale, greenish 
grey clay to grey, shaly clay with bands of dark, bituminous shale and a few 
layers of hard, concretionary material and pyrite nodules. An important 
horizon is the contact between the upper and middle subdivision, i. e., 
where the greenish grey clay and thin bands of grey shale change to massive, 
dark grey, bituminous shale. This contact is more clearly marked in some 
drill holes Lhan others, but in none is it sharp . The dark shale bands in 
the greenish clay simply become thicker and more numerous downward, 
unLil at a certain point the shale becomes more prominent than the green 
clay. This poin t is Lakcn as Lhc contact, but its selection is usually arbi
trary within an in tcrval of about 10 feet. At drill hole " A" Lhc depth of 
318 feet \Yas selected as Lhc con cact. The same horizon has also been 
idcnLificd from drill holes 1, 5, 7, 16, 76 , 78, and 87. The elevation of this 
horizon with referen ce to sca-le,·cl becomes progressively 10\Yer from east 
to west in Lhc lignite field, showing a dip toward the west. This agrees 
with the clip of the lignite scam. In drill holes 1, 16, "A," and 87, the drill 
passed through both the lignite scam and this Long Rapids horizon, and 
the in tcrval betwee n Lhcm was shown Lo be similar in all four holes, in
dicaLing that the Mesozoic and P al::cozoic scdimcn ts arc separaLcd by 
nothing more profound than a disconformity, probably an erosional clis
conformity. 

The following fossils from core of drill hole "A" from the middle and 
lower member;:; have been identified by E. :.\I. Kindle. 

L ingula ligea Hall 
Lingula n .sp. 
Leiorhynchirn cf. laitra Billings 
Chonelcs cf. lepida Hall 
Ambocoelia wnbonala (Conrad) 
Slyliolina .fissurella H all 
Pol.IJOnalhellns cf. curvatus U lrich a nd Bassler 
Protosyll'u11ia lrnro11e11sis (Dawson) 
Crinoid stems 

According lo I\:in cllc Lhcsc fossils rcpresen t a fauna frcqucn Lly met 
wiLh in Portage horizons. 

The Long H.apid8 fonn'.1Lion is well exposed at Long rapids on Ahitihi 
river, from " ·hich it derives ilH name. The maximum observed Lhickncss 
there is 50 freL, but it is evident ly much thicker, as it forms the flanks of 
a wcll-dcvclopccl an ticlinc wi Lh clips up to 15 degrees. The dark grey, 
bituminouH shalcs of Lhc middle division arc the most prominent at Long 
rapids, but the upper and lo"·e r m embers arc also seen at that locali ty. 
The only other outcrop of the Long Rapids formation is on i\faLLagami 
riYcr a shon cliscancc above Grand rapids. Here, in a small exposure of 
grey, fissile slrnlc wich concrcrions, ·Williams found the brachiopod, Pugnax 
pugnus (:.\Iartin ), a characteristic fossil of the l)orl agc. 

lF ill imns I sland Ji' or mat ion 

As will be seen from the log of drill hole "A," this formaLion can 
alHo be divided in to three members. The upper member is 120 feet Lhick 
and is composed of beds of porous and cavcrnou::;, buff limes to nc; and of 
fine-grained, banded, buff limestone intcrstratificd with grey, shaly lime
stone and calcareous shale. BrccciaLion, such as might be caused by 
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low angle faulli ng, is a common feature. T he middle mern her consi:-;ls of: 
32 feet of reel, gypsifcrous shale; grey, calcareo us shale carrying gypsum; 
and 6 fccL of .pure gypsum. T he lower member is 149 feet Lhick and con
sists entirely of grey, ma ssive shale. At ·Williams island , after whi ch t he 
formaLion was named, the upper m ember only is prcsc nl. The middle 
member out crops on i\1ikc island on :\Ioose river, hu t thr rc contains 
more reel shale and lcRs gypsum. It is an intcrcsLing facL that Lhis lower 
member docs not outcrop any\\·hcrc in t he whole i\Ioosc H.ivcr ba:-;in, thick 
as it is at drill hole " A" . 

In former reports all the beds between the Long H.npicls shale and 
Abiti\Ji 11ivcr lirn e1:;tonc \1·crc referred to the \ \'illi ams I shncl formation, 
and th is will st ill be done, alLhough it is ques tion able if i t will ultimately 
prove Lhc right practi ce. It may be found tha t the members arc qui te 
differen t an d sho uld he given separa te formation al names. The fossils 
found in the expmmre at \Yill iams islan d on Abi tibi rivcr 1 con Lain cd both 
Upper an d Middle Devonian species, and in clude I-lypothyris wboides 
a typical Tully brachio11ocl. It is likely that the upper member will 
prove Lo be Tull y or near Tully in age, and the lower, H amilton or i\farcellu s. 

Jl bitibi R iver Formation 

There i" li Ltlc cl ou hL that Lhc buff limestone with fragmen tal brachio
pocls an d crinoicl columns from 836 to 873 feet in drill-hole" A", is the Abi tibi 
Hiver formation. 

T his formation is the mosl commonly outcropping one in :\Ioose 
H.ivcr basin , being exposed at num erous pl aces on the rivers in the region. 
In the best out crops the formalion is about 60 feet thick. It is also the 
most abundan tly fossilife rous in the region-o ne hun d red and ten defi
niLely dcLerminecl species of invertebrates having been listed from it. 2 

These fossi ls leave litllc clouh L as to Lhe conelaLion of the fo rmation wi th 
the Onon daga of southern Ontario and New York. 

Jlf oose River F orrnalion 

T his fonnaLion is 154 feet thick in drill hob " A". Th e upper 63 feet 
consists of intcrbcclded , buff, lim esLo nc brcccia, an d buff, porous and 
cavernous limestone, below which com es 59 feet. of in Lc rhedclcd clay and 
huff shalcs, an d buff, gratlUlnr limestone, m ost of \1·hich carries gypsum 
and veins of selenit e. There is only one foot of pure gypsum in Lhe " ·hole 
form at ion. Apparently Lhe gypsum-forming basin W'.tS deeper and better 
developed farlher lo Lhc nor lh. 

The resemblan ce of the brecciated and porous and cavern ous lime
stone of th e i\Ioose 11ivcr formation lo Lhe limesto ne beds of the upper par t 
of Lhc \Yilliams Island fo rmation is notcwor thv. T he :\1oo1:;e Hiver forma
tion with ils gypsum is expo eel at many pointi on :\1oo;;e an d French rivers. 
Beds Lhought to be corrclaLable wit h iL also oulcrop below Abitibi Hiver 
limes tone aL Grand rapids on :\Iattagami river , an d at Long rapids, Coral 
rapids, and Sextant rapids (aboYe Coral rapids) on Lhc AbiLibi. At Sextant 
rapids lhe format ion is only 33 feet thick, hence there is a rapid increase in 
thickness of the fo rm a lion sea\rnrcl. 

1"Geological and Econornic Deposits of lhc ) loose Ri,·cr Basin"; Ont. Dept. of )lines, Ann. Ilcpt., vol. 
XXX\"l ll, pt. 4 (IU28 J. 

' ldem, pp ~2-26. 
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The 32 feet of beds at the base of the sedim0ntary section differ con
siderably from, and appear older and more recrystallized than, those of the 
Moose River formation. They arc included with the 1\Ioose l~ivc r until 
evidence of their age is available. These beds arc variable, containing 
green, granular, arenaceous limestone, and c'llcareous sandstone, rcddisb 
sandstone, and coarse gritstone, mostly carryi ng veins of gypsum and 
selenite. The gypsum throughout the formation is chiefly selenite and 
appears SC'condary as if deposited by percolating underground waters. 

These lower beds arc somcwh'.1t similar in appe::trance to the Sextant 
formaLion, which contains a Lower D evon ian florn, a nd is found only at 
Sextant rapids. Their origin is probably the same, i.e., from detritus 
derived directly from tbe Precambrian and wa;;;hcd in to fresh water lakes 
or rivers, but there is no evidence that they were formed ::tt the same time. 

The dcb'.1tcd question of the age of the i\Ioosc River formation is 
still not settled definitely, since no definitely determinable fossils have 
ever been found in it. The opinion of the writer, however, still is that it 
is Devonian. 

PRECAMBRIAN 

Drillinp; in the Precambri::tn was very difficult and the core recovery 
was poor. From 1,027 Lo 1,037 feet some core of a grcaLly wc::i,thered , 
sycoitic gncis.s "\YU S recovered; between 1,037 n,nd 1,042 feet some fine
grainecl, \\·calhered granite-gneiss; bebYeeo 1,042 and 1,057 feet red, sandy 
malcri'.11, "ith the appearance of clecomposecl Precambrian rock; from 
1,057 to 1,060 fecL, 18 in ches of very good core of \YCathcred, pink granite
gneil:ls was obtained. It " ·as not until the good core between 1,057 and 
1,060 feet was obtained LhaL clrillinp; was definitely known Lo be in the 
Precamlnfan. The rock from 1,027 Lo 1,057 feet apparently represents 
weathered residual maLcrial composing the a ncient Prccambrian land 
surface. ILs occurrence is peculiar, since in mosL C'xposures Lhc contact 
between the Precambria11 ancl post- Prccamhrian is very sharp and very 
liLlle residual Precambri::tn nnterial is ever seen. 

STRUCTuRAL GEOLOGY 

lL was formerly thought that the Paheozoic rocks of :\Ioosc River 
basin clipped very gradual ly lo the norLheast at about lhc same rate 
as lhe gradient of ch e rivC'rs- 3 fceG a mile. This is apparC'11Lly true of 
Lhc lo\\·er part of the basin, near J ames buy, but nearer Lhe Precambrian 
escarpmen L Lhis regional d ip is modified by strucLural basins of co nsider
able extent in which ?.Icsozoic scclimen ts have been preserved from erosion. 
One prominent anticlinal fold occurs at the lower part of Long rapids, 
AbiLibi riYer. A fiat, buL broader, fold occurs at Grand rapids on 1\Iatta
g'lmi river, and well-defined folding has also taken place ne::Lr Lhc gypsum 
clcpocils on ::\Ioose river. :\Iinor folding, not visible at the surface on 
accoun t of Lhc heavy drift and scarcit~· of rock exposures, m ay be present 
in a ny part of the area. In lhc Onakawana ligni te fi eld drilling has shown 
wesLwarcl dips of 50 to 75 feet a mile, modified bysmall irregularities. The 
existence of faulting has not been proved in any part of the area, but a fault of 
fair size wilh possibly a few hunclrccl feet of throw is thought to exist at the 
Prccambrian escarpment at the fooL of Long rapids on :\fattagami river. 
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S'l.'RUC'l'URAL BAS!)<S ON MA'l.' 'l.'AGAl\II AND ABITIBI RIVERS 

There is evidence for assuming the presence of a stru ctural basin of 
considerable extent along t he foot of the Precambrian escarpment and 
extending between Mattagami and Missinaibi rivers (See Figure 14). 
What may be a separate basin or northeast extension of the same basin 
has been worked out at Abitibi river, centring about the Onakawana lignite 
field . 

Fossiliferous limestone of Onondaga age rises in a cliff 50 feet above 
the 'Yater-level at Grand rapids on Mattagami river. On the cast bank 
of t he river, 4 miles upstream from t he head of Grand rapids, a small out
crop of grey shale occurs at water-level. These shalc3 include a bed of 
soft, grny limestone in which vVilliams1 found t he brachiopocl P ugnax 
pugnus, which is characteristic of t he Portage shale of N cw York state, 
so these shales might also be regarded as of Portage age. Since t he Portage 
occurs above the Onondaga in t he geological time scale, the grey shales 
lie above the Onondaga limestone of Grand rapids, which means t hat there 
must be at t his poin t on t he river a clip of at least 50 feet in 4 miles to t he 
sout h west. Ko P almozoic rock is exposed between t he above-mentioned 
outcrop of Portage shales and t he first Prccambrian outcrop, a distance of 
20 miles to the south, t he only outcrops being of t he Mattagami formation. 
This condition, taken in co njunction with the southward dip at Grand 
rapids, suggests a basin. The fact t hat no P almozoic rock has been found 
on Missin aibi river, but only outcrops of the Mattagami formation, sug
gests the extension of t he basin to t he west, at least as far as this river. 
The southern boundary of the basin may have been fo rmed by steeply 
clipping Prncambrian rocks or by a fau lt, but the fact that the Cretaceous 
sediments were fo und by drilling to extend 128 feet and proba bl y more 
below the river level at the foot of Long rapids , on Mattagami river, whereas 
a few hundred feet to t he south t he Prccambrian rocks rise more t han 100 
feet above river level, suggests a fault. 

On Ahitibi river the Long Rapids shalcs fo rm the nor thwcst flank of 
the anticlin al fo ld at Long Rapids. These shalcs clip northward at angles 
of 10 degrees or more. Northward, clown t he clip, CrcLaccous fire-clay, 
which must be par t of the lignite series, is exposed on t he cast bank of 
Abitibi river near the mouth of t he LiLtl c Abitibi, at an elevation of about 
150 feet above sea-level. On Moose river, at th e head of Murrny island , 
the AbiLibi River limeston es outcrop at an elevation of about 120 feet , 
and a few feet of t he :'-1oosc River limestones a rc visible underlying them . 
To the southwest, at the head of Mike island , 2 miles upstream from the 
exposure at Murray island, t he middl e member of the \Villiams Island 
formation is exposed at an elevation of about 120 feet, and farLhcr south
west, at the confluence of i\Iattagami and Missinaibi rivers, fire-clay and 
lignite of the Matlagami format ion outcrop at a slightly higher elevation. 
At drill-hole " A" t he bottom of the lignite scam is at a depth of 194 feet, 
or 7 feet below sea-level, and the top of t he Abitibi River formation was 
stru ck at a depth of 836 fret or 6'19 feet below sea-level. These relation
ships and t he elevation s of t he assumed contacts between fo rm ations with 

•\\"illiams, M. Y.: Ont. Dept . of .\l ines. rnl. XXIX. pl. 2. p. 26 (1020). 
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reference to sea-level a rc shown in the cross-section, Figure 15. U ndoubt
ed!\· a " ·ell-d efin ed struct ural basin cenlrcs somewhere near 1.hc Onalrn
wa;ia lignite field. From Lo11g rapids nor thward to drill-hol e "A", a dis
tance of 15 miles, th e Abitibi HiYer formation dips 860 feet. From :\Iurray 
isla nd souilrn·ard to drill-hole "A,'' a distance of J 7 miles, the Ahitibi 
Hi ver fonna1 ion clips 806 feet. Due to the thickening of the 'vVilliams 
Island formation, from 100 feet at Long rapids to 300 feet at cl rill-hol e " A,'' 
1.he northward dip of Lhe beds overlying the Williams Island formation at 
the so uth side of the basin is not as great as noted above; it is probably 
more nearly 650 feet. It is known that the beds dip more steeply at th e 
sid es of lhc basin, particularl y at t he southern side, t han in the middle. 

J\Iu ch Jess information is at hand with regard 1.o th e st ru cture alon g 
the cast-west line through the basin t han in a north-south direction. It is 
known , however, that the Abitibi River formation outcrops 60 miles up 
French river, near the Precambrian conlact. The elevation here must 
he in th e neighbourhood of 150 feet; thus, there must be a clip about 800 
fret in 18 miles to the west . Drilling in the Onakawan a lignite fi eld has 
shown westerly clips of about .50 feet to t he mile. At the :\Iattagami, 
however , this dip appears to flatten out , since th e shale-clay marker in 
the upper par t of the Long Rapids formation occm s at abou t the same 
elevat ion in 1. he drill holes near and on :\iattagami river. 

The extent of this basin is no t known. There is now no doubt lhat 
it extends \Yest 1.o 1\fat tagami river, probahl.v several miles, hut " ·hcthcr 
it joins up \Yith the basin that occurs between Grand rapids a nd the foot 
of Long rapids on Hi e ::\fottagami is, of course, impossibl e to say without 
furtlwr drilling. Th e Ahitibi River formation is exposed at Grand rapids 
and fo rms a n arch, to the north and to the south of which th e beds clip 
{lown in basin s. This arch may reach west or northwcst as fa r as ::\Iissin
ai.bi river , dividing th e stru cture into two basins, or it may plunge toll"ard 
t he north west, allowi11g the two basins to join. 

A nticli nal F olcls a~ Long Rapids, A biiibi River 

The lower part of Long rapids, Abitibi river, is formed by 1.hc river 
cutting across an anliclinal fold. Argillaccous lim estone and shalcs of 
the ·Williams I sland formation arc exposed by erosion along the axis of 
the fold , and Long R apids shales form t he fi a nks and clip at va rious a11gles, 
from 5 to 35 degrC'es, a way from the axis. Th e axis of the fold rnns nearly 
northeast. Th e fold proba bl y continues through to LiLLlc Abilibi river, 
sin ce at a point 4 miles up t his river Prccam hrian gneiss forms an out lier 
" ·ith D evo nian Reclimcnts clipping a'rny from it on either side. This outlier 
ifi northeast of t he fo ld 0 11 Long rapids a nd in 1. hc clirccL lin e of its axis. 

A second fold of similar nature occurs on the upper part of Long 
rapids \Yith lim estones of t he :Moose li,ivcr formation exposed by erosion 
along the axis, and the limestones of 1.hc Abitibi River formation composin g 
lhc flanks. Th e axis of the fold passes through the island in midstream 
at the head of the rapids. This fold is not so well defin ed as 1.hc one on 
th e lower parL of 1. hc rapids, and Lhc direction of its axis co uld no t be deter
rninccl. 
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Folds in ~he Vicininy of the Gypswn Deposibs on Moose River 
At several localities in the northern part of Moose River basin, especi

ally in t he vicinity of the gypsum deposits, quite steep dips were observed 
in the Williams Island, t he Abitibi River, and the Moose River formations. 
At the head of :iVIikc island the thick se ries of red and grey shalcs clips to 
the north at an angle of 16 degrees. Half-way clown t he north side of 
Mike island a small outcrop of reel and grey shalcs shows a dip of 18 degrees 
northcast. Toward the foot of the island an outcl'Op of soft buff lim estone 
or dolomite strikes north 55 degrees and clips northwcstcrly at 13 degrees. 
Opposite the head of ::\1urray island on the west shore, a 50-foot series of 
Abitibi River limestones occurs. At the upper encl of the ou tcl'Op the 
sLrikc is north 20 degrees west, and the dip north westerly at 16 degrees, 
but on the downstream end within a distance of 500 feet the st rike change 
to north 45 degrees cast, and the clip is southerly at an angle of 20 degrees. 
The outcl'Op of Abitibi River limestone at the head of Murray island is 
distinctly in the form of an arch. At the south end of the outcrnp the 
st rike is norLh 55 degrees cast, and the clip 23 degrees southcaslcrly, and 
at the north end the strike is south 80 degrees east, and the dip 25 degrees. 
northerly. The distance between the ends of the outcrop is 500 feet. The 
whole series of strong clips represents probably a series of small, irregular, 
undulating folds with rather steeply dipping flanks. The same type of 
foldinO' was fo und in the drilling and excavatio n around Mike and ;,rurray 
islands, carried out in 1930 by the Temiskaming and Korthern Ontario 
railway during the constrnction of the bridge over ;,1oose river. 

Age of the Folding. The problem of determining the time of the fold
ing is more difficult than at first appears. The younger formations arc 
eroded from t he edge of the large, stru ctural basin, and hence information 
can only be obtained in a rather limited area in the middle part of the 
basin. Also, the contact between the Mesozoic and Pal::cozoic sediments 
is rather vague and difficul t to establish closely. However , most of t he 
evidence obtained points to a Cretaceous or post-Cretaceous age for an 
important part of the fo lding. 

In the Onakawana lignite field four holes passed through the lignite 
scam well into the Long Hapicls formation. In t hese four holes lhe interval 
between the lignite and the shale-clay marker of the Long Rapids forma
tion is fairly uniform, and both horizons show a marked clip in the same 
direction, to the west. This sm cly suggests that the Cretaceo us and the 
Long Rapids formation are conformable, or separated by nothing more 
profound 1 han an erosional disconforrnity. 

Elevntion~ wiJh Ref ere nee to Sea-levels of II orizon .11 arkers 
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Hot torn 
of ligni t e 
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In the following drill holes no lignite 'rns found, but the clay-shale 
horizon in the Long R apids formation was penetrated at the stated eleva
tions: No. 5, 7 feet; No. 7, 39 feet; No. 76, 140 feet. 

In the Onakawana field the lignite appears to be divided into two scams 
by a parting of variable thickness, and the lower scam appears to maintain 
n uniform thickness over most of the field. In another way it may be stated 
that the parting between t he scams roughly parallels the bottom of the 
seam over any fluctuations that occur. This indicates that t he two scams 
and the clay parting were first dcposilcd on a flat or uniformly clipping 
plane. and afterwards folded toget her. 

The hypothetical fault at the foot of Long rapids on :i\IatLagami 
river, if a Lrue fault, must have been formed after the Cretaceous, since 
CrcLaccous clays and sands have been effected by the fault. These lines 
of evidence indicate that an important part of Lhe folding occurred dming 
or after CrcLaccous time. 

H is probable LhaL some folding also occurred in pre-Cretaceous Lime, 
but of what order this was is not yet known. Lamprophyrc dykes have 
been found at Coral and Sextant rapids, cul ting the Sex Lant and Abitibi 
River beds, and a small dyke " ·as found in the Long Rapids shale at Long 
rapids, AbiLibi river. Xo igneous · material has yet bee n founcl in the 
Cretaceous. The intrusion of these clykcs may have accompanied some 
pre-Cretaceous folding. Brcccialion in the :.\Ioosc Riv<'r and Williams I s
land formations is '"idcsprcad and has al.:;o been found, but lo a less extent, 
in the Abilibi River formation. It has not been noticed in lhe Long 
rapids shalos, but woulcl naLurally ho much less noticeable in Lhc shale 
formal ion even if it were prcscn L. This brcccialion has probably been 
caused by regional folding or by low angle faulting. The cause or Lime of 
folding of Lhc series of small folds, or undulations, in the vicinity of the 
gypsum on :.\'Ioose river, is not known. They may be relaLecl in some way 
to the brccci:1,tion. It is possbilc that Lhesc two feaLures, the small folds 
and lhe brcccialion, may have been caused by the expansion of the unclcr
lying gypsum " ·hen Lrnnsfonnccl from anhydrite. 1 

PROSPECTS FOll OIL AND GAS 

The Devonian section of lhc ::\loo c River basin has many poin Ls of 
similarity to that of soulhcrn Ontario and New York. The Abitibi River 
formaLion is li thologically similar and equivalent in age to the Onondaga 
formal ion, lhc -Williams Island formation reprcsen ts the succession from 
the Onondaga lo the Genesco shales, and the Long Rapids formaLion is 
corrclatablc "·ith the Portage of New York staLc, and probably also in 
part \\·ith the Ocncsec. Oil a nd gas occur in these formations in Ontario 
and Kew York and in equivalent formations in Pennsylvania, Ohio, 
Yirginia, KcnLucky, and other stat~s. It is, therefore, possible that oil 
or gas may some clay be discovered in northern Ontario. The i\Icsozoic 
ccliments arc too thin and loo !wm· lhc surface lo contain oil or gas. 

The most promising horizon is probably the porous and cavernous \Yilliams 
Island limestone underlying lhc Long H,apids shale. The Long Rapids 

t!n a hole drilled by the James Bay Basin Oil Company at the head of Mike island, g:vpsum and seleni te were 
found distributed through 263 feet of the :.\loose River formation, with 100 feet or more of pure gypsum. In a second 
hole drilled by the same company at the head of J\lurray island, there was about 50 feet of pure gypsum, 
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formation is bituminous in places and is the most promising formation from 
the standpoint of generation of oil. It is, also, almost wholly shale and is 
quite thick, 285 feet at drill hole "A," and would, therefore, serve as an 
efficient impervious cover. The \Villiams Island limestones are certainly 
porous and cavernous enough to act as reservoirs for oil. Any oil generated 
in the Long Rapids shalcs, however, would have had to find its way down
ward into the Williams Island formation, for that part that travelled upward 
would have been dissipated in the erosion interval between the Devonian 
and the Cretaceous. 

Strnctural anticlines and folds exist in the region, but those that have 
been worked out either occur too near the Prccambrian or have been too 
intensively eroded to contain oil or gas. It is probable, however, that 
similar strncLure exists in the deeper strnctural basin and has not yet been 
found. When such structures are found they should be well worth drilling. 
Such strnctmcs can only be located by exploratory drilling on account of 
the heavy mantle of glacial debris that covers the rocks. 

In dry scdimcn ts oil will work downward until halted by the first 
impervious stratum, but in wet rocks oil is forced upwards under hydro
static pressure in to some strncturally high place such as an anticline, 
where if a cap rock is prescn t it will be trapped for an indefinite period, 
until some period of folding sets in which allows the trap to be flushed 
of oil by underground waters, or until erosion has removed the cap rock 
when the oil will be dissipated, or until the structure is drilled upon. The 
water content of the rocks in l\Ioose Riv~r basin is not known with any 
certainty. In drill hole "A" a cavernous limestone in the upper part of 
the Williams Island formation at 550 feet was sufficicn tly dry to cause 
loss of all drilling water and to drain the sumps, which halted chilling for 
some weeks, but the lower part of the Williams Island formation and the 
underlying formations was wet. It is not known at present " ·he ther 
the rocks arc sufficiently dry to cause downward migration of oil (synclinal 
conditions), or whether the more normal wet (an ticlinal ) conditions pre
vail; probably the latter. 

Certain features appear unfavourable for oil and gas accumulation 
in l\Ioosc River basin. Probably the most unfavourable feature is the 
entire absence of seepages. No seepages have ever bec!l discovered and 
the deep test did not encounter any sign of oil or gas olhcr than the bitu
minous shales. In region s where the scdimen tary section is lhick and the 
oil-bearing strata arc deeply buried, the absence of seepages is not considered 
unfavourable, but one would have expected some visible sign of oil in a 
region such as i\!Ioosc Riv8r basin where the potential oil-bearing rocks arc 
close Lo the surface. 

Although the Long Rapids shalcs would ordinari ly serve as an efficicn t 
cover for oil-bearing rocks, it is known thaL this formalion is truncated 
from some parts of the area and i t is just possible that folds exist in the 
deeper sLrnctural basins along which the Long Rapids formation may have 
been LrnncaLccl. Such eroded folds would not now be visible, as they 
would be covered by Lhc much younger Mesozoic clays and lignite:;. 
Although this is possible, no sign of it has yet been encountered in drilling. 
Seven drill holes have been put clown to the shales along a length of 10 
miles in the Onakawana lignite field, and in every case the previously 
mentioned marker (between Lhc greenish clays and dark shalcs) has been 
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found. There are also quite strong indications that the Mesozoic and 
Pal::eozoic scdimcn ts arc conformable within the structural basin , or at 
least that Lhcy are separated only by an erosional disconfonnity. In 
other words, it is thought that the greater part of the movement in the 
basin took place in posL-Cretaccous Limes. 

The limestones of the Williams Island formaLion, as well as those of 
the 1\Ioosc Hiver formalion, arc in many cases cavernous and brecciated, 
and a possible explanation of this feature is thaL it has been formed by a 
very vigorous grouncl water movcmcn t which may have flushed out any 
oil that might have been pr8sen t. This is always a danger, but from 
what can be learned there is no very vigorous ground water movemcn t 
now in Lhcsc rocks. The upper pn,rt of the "Williams Island formation was 
even found Lo be dry at drill hole "A" . It is thought that before lhe rocks 
assume cl their present attitude, i.e. before the structural basin so often 
mentioned was formed, that there was even less chance of underground 
water movement, sin ce the scdimenLs probably dipped more uniformly 
and at lower angles than at present. 

If any drilling program fo r oil or gas is under taken it is recommcnderl 
that the holes be drilled through the Long Hapid · shalcs and into the 
Williams Island limestone. In this way the 111J)St defin ite horizon, that 
between the shales an d limestones, would be pene trated, and an accurate 
structural map could be built up. Each hole 'YOLild also stand a chance of 
obtaining oil or gas. These holes would be abou t 550 feet deep. A less 
expensive, but also less satisfactory, method would be to drill in to the upper 
par t of the Long Rapids shalcs. TherJ is a marker in the upper part of 
this formation that might serve for structural work, i.e., the horizon where 
greenish clays and thin dark shales change to heavy, dark shalcs, 318 
feet in drill-hole "A". This marker is within Lhe Long Rapids formation , 
an d, therefore, would indicate a ny structure within the Palmozoic. It is a 
rather vague marker, however, a nd can only be defined within 10 or 15 
feet. Any hole to th is hori zon would have much less chance of obtaining 
oil or gas. Drill holes to this horizon 'vould be about 325 feet deep. 

In Albany River region, prospect for oil and gas arc not as good a:S 
in Moose River basin. No cviclJncc of structure is present , and Lhc beds, 
which in Moose River basin have the greatest possibilities for oil and gas 
(the Long Rapids and "Williams Island formations), have been completely 
eroded away, if ever deposited. Even the r\bitibi River forma tion is 
partly destroyed. All Lhat remains is the unerodcd part of Lhe Abitibi 
River formation and some Silurian beds. Proceeding northwest from 
the Albany Lhe Devonian soon disappears entirely, leaving only the Silurian 
and the Ordovician. 
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CHAPTER nr 

EASTERN ST. LAWRENCE REGION , ONTARIO 
AND QUEBEC 

IXTR 0Dl7C'TIOK 

St. La\\-rence region embraces an area extending from ucar the city 
of Quebec southcast along St. Lawrence river to Brockvillc and westwa rd 
along Ottmrn river to beyond Ottawa, as well as including the penin sular 
part of Ontario lying between lakes Ontario, Erie, and Huron. A pro
jection of the Canadian Shield, known as the Frontenac axis, extends south
wa rds across St. Lawrence river between Kingston and Brockvillc and 
divides St. Lawrence region into a western part already described, and in 
" ·hich arc the oil fields of the so uthwestern peninsula of Ontario, and an 
eastern part herein described. 

The northern boundary of the eastern part of St. Lawrence region is 
lhe southern edge of the Canadian Shield which in places rises abruptly 
and to a considerable elevation above the adjoining parts of St. Lawrence 
region. This edge of the Prccambrian Shield forms the nor th shore of 
SL. Lawrence river below Quebec city; but from a short distance bclo\\· 
Quebec proceeding westerly, it gradually passes inland a nd rnn s north of 
)font real and up Ottawa river. Fifty mil es aboYe Otta\Ya the edge of 
lhc Precamhrian area turns southerly and crosses St. Lawrence riYcr near 
Brockville. To the southeast of St. Lawrence region lies the elevated 
country of th e .Appalachian and Acaclian proYinccs. In the vicinity of 
:\Iontrcal the St. Lawrence region is about 120 miles \Yiclc and embraces ::m 
area on both sides of St. Lmvrence river, which, gradually narrowing, 
extends northeast to Quebec city. In the opposite direction, in Ontario, 
the eastern part of St. Lawrence region occupies a triangular area bounded 
by St. Lawrence ifrer on the souLheast, Ottawa river on i.he north, and the 
Frontenac axis on the west. 

Throughout this whole area, except for a fc11· isolated hills of igneous 
rockR, mostly in the vicinity of :i\Iontreal, the elevation nowhere exceeds 
500 feet above sea-level, and below )'Ion trenl the area immediately along 
i.he St. Lawrence has a general eleva tion of less than 100 feet and rises lo 
less than 300 feet at the edges of the region. 
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STRATIGRAPHY 

The eastern part of the St. Lawrence physiographic prnvince is under
lain by fiat-lying Palmozoic rncks. The succession of geological formations 
is as follows: 

Formation Sed imentation 

Ordo,·ic ian ........ . . . . Queenston....... . . . . . .... ... . Red shale . .... . ... .. ... . 

Cambrian .... 

Lorraine...... . . . .. . . Grey shale . .. . . . . .. . 
Utica ..... 

G louccstcr .. . ... . 
Collingwood . . . 

Trenton. 
Black River 

Leray ... . ... . 
I.owville ..... . . 
P amelia ... . 

C hazy .............. . 
Beekmantown. 

. Dark shale ................ . . \ 
Dark sha le ... . .......... ... . f 
Limestone and shale. 

l iimcstonc. 
. ... Lirncstonc..... . . . . 

Limestone" and shnle . 
. . . . . Limestone and shale 

D olom ite 

. . Potsclam ...... ... .. . ... . . . . . .. Sandstone 

The geological history is described by Y oung1 as follows: 

Thickness 

1,000 
3,000 

300- 500 

500-600 

60--80 

" During earliest P almowic t ime the southeastern part of the Canadian Shield appears 
to have been a land area, except possibly in one district in the vicinity of the stra it of Belle 
Isle where early Cambrian beds occur, and although during Cambrian time seas extended 
southward along the Appalachian area just cast of the St. J_,awrence region, this 
region during most of Cambrian t ime was a land a rea and fo rmed an eastward and south
ward projection of the Canad ian Sh ield , with a, su rface much like t hat characteri zing t he 
f-lhicld today. The first advance of the P almozoic sea t ook place in Upper Cambrian 
t ime and extended northward from the Adirond ack region to New York state to and up 
t he lower Ottawa Valley region. ln t hi s sea was deposited t he Po tsdam sandstone, of 
·cpper Cambrian age, and an overlyine; dolomitic limestone of early Beckmantown (earl iest 
Ordovician) age. The sea withdrew from these districts in later Bcckmantown time, 
but reoccupied them in late Chazy, when a series of sandstones and shalcs surmounted 
by limestone were laid do"--n. ln succeeding B lack River time a notable expansion of the 
sea took place, for during this epoch the po rtion of the St. Lawrence region bordering the 
lower Great Lakes was fi rst submerged. A further extension of the sea took place in the 
succeed ing Trenton epoch, as indicated in the cast in the vicinity of Quebec city and also 
100 mi les north of this place, where, well within the limits of t he Canad ian Shield, in the 
Sagucnay River and Lake St. J ohn areas, comparatively small areas of Trenton strata repose 
directly on the Precambria.i. Probably at this time, if not earlier, an open sea-way ex
tended to the Anticosti l sland region where, on the 1\ling-an islands on t he north shore of 
t he St. Lawrence, late Bcekmantown strata rest on t he Prccambrian and are overlain 
by Chazy beds. The Chazy beds a rc inferred to be succeeded by late r Ordo\ician measures 
now la rgely concealed beneath the waters of t he gulf of St. Lawrence. 

The Black River strata, where more fu lly cteveloped, as in distri cts ad jacent to t he 
lower Ottawa river, consist of, in ascending order, the P amelia limestone with some shales 
and sandstone, t he Lowv illc limestone, and t he Leray limestone. The Black River beds 
are overlain by limestones of the Trenton group, coPsist ing of a number of subd ivisions, 
each with a characteristic fauna, but a ll of which a rc not kno"·n to oC'cur at any one locality. 
The total thickness of t he limesto ne strata of the B lack River and Trenton groups amouots 
to about 550 feet in the vicinity of Ottawa. 

The ea or seas of Trenton ti me seem to have continued unintcr rnptcdly through t he 
succeeding Utica and Lorraine epochs into Rich mond time. ln Utica time condit ions of 
sedimentation changed and, instead of limestones, t hick deposits of shale accumulated. 

'Young. G. A.: Gcol. Sun·., Canada, Ee. Goo!., vol. I , p. iO (1926). 
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This change commenced in Trenton t ime in X cw York state and in Quebec southcast of t he 
St. Lawrence, argillaceous strata of Trenton nge a lso occur. Since limestone-producing, 
comparatively clear waters rharactcrizcd the parts of the seas nearer t he Canadian Shield, 
and muddy waters prevailed at ihc same time to t he cast and south, the presumption is 
that t he argillaccous m aterial ''"as derived from eastern land areas. 

In the vicinity of Ottawa, the Trenton limestones arc succeeded by a few score feet of 
interbcdded dark shales and limestones know11 as the Collingwood formation, a bove which 
occur several hundred feet of dark utica shalcs. These arc fo!lowccl by t he dark grey shalcs 
with th in limcsto11cs and sandy layers, of t he Lorraine. . . . . ln (lucbcc the 
Lorraine is mainly developed southcast of St . Lawrence river, where in one sect ion 
there are more than 2,000 feet of such beds, t hough possibly ihe lower part of t his 
body of shaly strata may correspond in age to t he Utica and even to some part of the Tren
ton a lso. The Lorraine beds souihe11st of the St. La,ueme a re succeeded by strata of the 
Hichmond group co nsisting of several hundred feet of t hin-bedded shnles and limestones 
of \\"nynesvillc age surmou nted by unfossiliferous reel s bales, in places full y 1,000 feet thick, 
known as the Quecnston formation. These and co rresponding beds near Otta11·a are, 
except for certain fragments of D evonian limestone held in an igneous body at :.\lontreal, 
t he :-·oungcst PalD:'ozoic strata preserved in t he eastern division of the Si. Lawrence rC'gion . 
ln the out lier of Palxozoic strata at lake St. John , fossiliferous Hichmond beds ocrur and 
t hey a rC' also present on Anticost i island , where thC'y consist of more t han 1,000 feet of 
limestones with some shales which pass upwards without break into ovcrl.ving strata of 
Silmian ngc. In t he Anticosti I sland region, the scrt seems to have existed without inter
rup1 ion from Ordovician into Silurian time, lrnt in t he St. La11Tencc region the prescnrc of 
t he Hcd Quccnston shalcs in the districts southc: tst of t he St. Lawrence' an d nC':lr Otta wa 
probably mark, as t hey do fartlw r west in Ontario , a s hallowing of the sea, presaging its 
withdrmrnl before t he end of the Ordovician period. 

The total t hi ckness of the Ordovician siratn in the Quebec part of the St. La1nence 
region is large . In the neighbourhood of :.\lon trcn,l there arc 4,350 feC't of strata from the 
base of the Potsdam to the highest member of the Lorraine there exposed. i\laking 
allowance fo r the remaining part of t he Lorraine :rnd t he succeeding n ichmond , the total 
thickness is probably more than 6,000 feet. I t is possibl e that Silurian strata once occ urred 
in the eastern sertion of tllC' St. Lawrence region , and it is known that D evonian beds did 
occur, for rock fragments, so me of which hold a llcldcrbcrgian fauna and others mi Oris
kan:-' fauna , occu r near :.\Iontreal in a dyke-like igneo us body cutting "Ctica shale. The 
fossiliferous blocks presumabl_,. rnmc from Devonian strata 11·hich onrc lav high above 
the 1Jtica. The igneous mass is related to rock types fo rming a series of isolated 
eminences known as the i\lonteregian l1ill s . 

The i\Ionteregian hill s arc eight in number an d six of them, including mount Royal at 
i\lon trcal, the most westerly of the group, occur along an approximately cast and west line 
50 miles long. They form cirru lar or oval hill s; each only a few square mile's in area, 
that ri se abruptly 600 to 1,200 feet above the surrounding level country . The flanks of 
the hills arc of sediments a ltered and hardc1wd , wherea s the central parts arc composed 
of igneous rocks of nllrnli types including varieties of alkali syenitcs, 1wphelinc sycnites, 
cssexites, etc. Th e igneous portions appear to be stock-like bodies or to represC'nt conduits 
that may have led in some cases to volcanic vents or laccoli th-likc bodies." 

During Pleistoccn e time, ice covered the easte rn 8t. La\\Tencc region 
a nd the glacial deposits left afte r the final retreat of the ice rnostl~- belong 
to the last or ·wisconsi11 s tage. Following t he ret reat of the ice a n arm of 
1.he sea extended up Rt. Ltmrcnce a nd Ottawa valleys and deposited the 
so-called Cham plain clays a nd sands 1rhich in places are nearly 200 feet 
thick. 1 Hcmain s of beaches belonging to the Champlain submergence 
a rc found in m a ny places . \\'it h the exce ption of isolated knobs, th e 
Champlain subm ergence coYerccl the whole of the triangular a rea of 
Ontario bch\·een Otta\ra ancl Rt. La1Hcnce rivers and cast of a line from 
Ottawa to Brockvillc. Throughout the wh ole eastern part of St. La1ncnce 
valley th e und erly ing bedroek is to a large extent concealed by the glacial 
drift and t he deposits of marin e clays and sands. 

lJohnston, \\" . A.: "Late Plcisloccnc Osciliat.ions of Sea LcYcl in the Olta."·a Valley''; Gcol. Surv., Canada, 
Mus. Hull. No. 2<, p. 9. 
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STHUCTURAL GEOLOGY 

In contrast 11·ith the a rea of P a hcozoic rneks in Ontario \\" CS( of the 
Fro n tcnac axis, where J'au lt s arc corn parnt ivcly rare and o[ min o r signifi
cance , the a rea of Palmozoic rocks in the eastem Ht. La wrence' region is cuL 
by man:-· fault s of la rg0 thro,1·. An eHcarpmen t, 700 to 1,000 feet. high , of 
Precambrian rnckH, extends for nearly 300 mil es a long t he north 0rn edge 
o f th e fair!~' flat P almozoic plain in St. Lmnenec and Ottawa, valleys. 
According to Eindl0 ancl B urling t t his escarpm ent is a normal fault scarp 
a nd the Pal ::cozoic sediments arc thought o riginall y to have exte nded far 
oYer the Canadian Shie ld , bu t h:n-c sine0 be0n n'm OYC'd by 0rnsion. "\.long 
the so uth east ~ id c o f t he St. La \\-rcnec a rea of P nhcozoiC' rocks , separating 
it front the more highly disturbed s trat a of th e Appal achian ph ysiogrnphi c 
pro vin ce, is the Champlain fau lt. From lake Champlain the fault proceeds 
in a gen t ly (' Ul'Ying lin e to Qu ebec cit:-·, crosses the nor t h sid e of tlw isla nd 
of Orleans, a nd t hence follows a north cast ward comsc und er the wate rs of 
the St. L;1wrcncc to near th0 extrern it.v of C~aspC' penin su la. Thus, t h e 
easte rn Sl. Lmucnr·c' region lies bc l wecn l 11·0 fa ult sys lcms lhat closel,v 
ap prnach onC' anolhcr in lhc Yieinity o f QucbC'C' city . Tlw slrata lwt11·een 
U1 esc tlrn fault systC'nH a rc, for lhe most part, Yc ry gently in clined . Loea ll y 
t he.\' are traversed IJ>· fau lts , as in thC' neighbomhood of Ol tawa 1rhcrc, 
for in stan ce, the Hull and C lou ccste r fault with a m aximum throw of 1,850 
fcct2 has been traced for many miles. In ot her districts fa ult s a rc kn own or 
arc sus1x'dC'cl to be prC'sc nt. · N car Qucbee a number of stro ng faults oceur, 
as at :.\Iontrnorcnc:-- falls 11·here the clisplacement along one fault amounts 
Lo 600 feet and the d01rnt lHo \1· st rnt a a rc tilted aL a fairly high ang le. 

Th e st ructure of the P n lt1'ozoic area in eastern Ontario bounclccl hv 
Ottawa a nd St. L:rn'l'encC' riYers, is that o f a basin in which the younges't 
of' the gentl y dipping st rata are of Quce nston (:.\Icdina of' :.\fop Ko. 7.jQ , 
C:eo logical Surve:--, Can ada) age. Th e' Quecns ton beds, howeve r, occur 
on ly in small , iso lated patcl1C's (Geo logical Surve:--, Canada, :.\fop ~o. 903) 
surround ed by older sediments. Th e c·e' n t re o f' the basin in Caledonia, 
Planlagenct , and Cumberland co unti C's is occupied by l7tica shalcs with 
som C' Lorraine shales presC' nL on the soutlmes t edge of th e bas in . 

In the rrgion 0:de ncling north eas t wa rd fro rn the confl uC'ncc of ~l. 
Lmnencc a nd Otta11·a riYer,.,3 the' rncks haYe, in general , n northe;1st and 
so uth\\"e~t t rr nd para lle l to t lw north ern r'dgc of thC' P a i<l'OWic arC'a. The 
strata norlh o[ the Sl. La1nc1H'e' clip to the so uth eas( and as a r0sti!L suc
cessive ly youngC'r formations outrrnp in comparat i\·cly na rro1\· belts t rend
ing nortlwasl. Th e :-·o ungesl ~t rnta , which arc of Queenston age, occm 
:-,o ulh of the Sl. Lall'rence 11·here the',\' fo rm th re'e s:--nrlin a l a reas, k noll' n , 
respcc tivr l.1', as the Du Chcnr , Kicokt, and Pi e' 1Tev illc s:-· ndin es. Thesr 
lie cast of Yam a::;ka ri Yer and a fc11· mil 0s south of the Sl. La1ncncc and 
arc comp k tel.Y su1Tot1 1Hled h.1· the underl y ing Lorrain e f:>ha les. The 
Quccnston sha le,.; an' reel and their a reas m a:-· IJC' rough ly delimi ted I)\· 
th0 red co lour of tltc soil . Tlw thickne~s of th e Qu crn s ton in tlwse a rras 
may lw as much as 1,0004 feel. A large part o f the a rea south o f St. I ,a1r-

'Kindle, E. .If., and Burling, L. D .: Geol. Snn·., Cumdrt, ~[us . Bull. 18 ( 1915). 
'.! J\:indlc, 8. :u, and Burling, L. D .: Gcol. 8ur Y .. Canada. ~ l us. Bull. 1 ~. p. 10 (1915). 
a.i.;,.,, Ucologic·:1l Sun·cy, C:urnda; ~lon t rcttl :-.; hcct, .\ l ap No. 57 1; Tltn•c L{.ivcr:; sheet, ~\[ :ip :-...-o. G5.5: ::i.nd Quober 

sheC't , ~l np I\o. :n.5. 
4Focrolc, A. F .: Gcol. Sun·., Canad~, ~ l cm. 83, p. 17•1 (191G ). 
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rcnce nvcr is occupied by Lorraine shalcs -n·hich may be as much as 3,000 
feet thick. undoubtedly this whole area was at one time covered by Dev
onian strata, as blocks of rock of this age arc found as inclusions in intrusions 
at Montreal. The Devonian, however, has since been completely removed 
by erosion. 

In the area north of the St. Lawrence and extending from about 15 
miles below Quebec city to about 35 miles above it, there arc, from northeast 
to southwcst, the following anticlin es: Chatcau Richer, ::\1ontmorency, 
Pointe aux Trembles, Cap Sante, and Deschambault. Of these, the first 
two, Chaten,u Hieber and Montmorcncy, lie down river from Quebec city. 
These n,nticlin cs trend, in general, in a northcast and southwcst direction 
with a plunge to the southwcst. Their highest parts arc on the margin 
of the Prccambrian rocks and hence it would be expected that any oil 
and gas they may have originally contained \Yould be lost by migration 
upward to the exposed edge of the reservoir rocks on the northeast end of the 
anticlines. This -n·oulcl be particularly true in small structures, and of all 
the anticlines the Deschambault is the only one that has been traced south
wcst for any considerable distance; according to Logan 1 it extends "from 
a spur of gneiss which is up\Yards of 2 miles north of the church of Des
chambault to the church of Gronclincs." The southcast flanks of these 
anticlines have steeper clips than the northwest flanks and the anti
clines show some faulting with the down throw side to the sout heast. 

As already mentioned, in the area south of the St. Lawrence there arc 
three synclincs,2 Picrrcvillc, Nicolet, and Du Chene. The axis of the 
Picrrevillc syncline is north of St. Hyacinthe and the syncline is 7 or 8 
miles in width. It, like the other two, is occupied by Queenslon red 
shales. The axis of the Nicolet syncline crosses Nicolet river in the vicin
ity of Ste. Monique and continues for 11 miles southwcst. The width of 
the Nicolet synclin e may not exceed 7 miles. According to Foerste, 
between the Picrrevillc and Nicolet synclines there is an anticline "whose 
axis lies about 3 miles southcast of Ste. Monique." 

The Du Chene syncline (See Map No. 375 G.S.C.) begins about 2 
miles west of Foreslclalc on Gcntilly river and extends nortlrn·csl for a 
distance of 21 miles crossing Petite Riviere du Chene. It, like the others, 
is occupied by Quccnston shalcs. 

Bct-n·ccn the Du Chene and Nicolet synclines is n,n area of Lorraine 
shalcs indicating an anticlinal condition. This a nticline may be the south
"·est extension of th e Deschambault anticline as described by Logan. 
The southwest encl of the anticline is said to cross rivicrc Bccanc;our on 
range YI, Madclington township. 

On Yamaska river, near St. Hughes, two small anticlines arc recorded 
by Focrste.3 The first of these is norlh of the ferry landing west of St. 
Hughes. Dips of 25 to 30 degrees on the southeast flank and clips up to 
32 degrees on the northwcst flank are recorded. The second small anti
cline crosses Chibouct river about half a mile from its junction with 
Yamaska river. These anticlines arc on the southwcst extension of the 
anticline that occurs between the Picncville and Kicolet synclin es, but 
their value as oil and gas sLructurcs cannot be determined from data at 
present available. 

ILogan, Sir Wm .: "Geology of Canada, 1863," p. 152. 
2 Foerste, A. F.: Gcol. f;urv., Canada. Mem. 83. p. 61 (1916 ). 
Foerstc, A. l'. : Geol. Sun·., Canada, :llem. 83. pp. 50, 60 (!91G). 
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According to Logan,1 a flat anticline projects northward from Beau
harnois into the county of the Lake of Two Mountains and southward 
to the International Boundary. This anticline exposes Potsdam in the 
central part and is flanked by Beckmantown. It has no oil and gas pros
pects, since the possible productive horizons have been eroded. 

Minor undulations on Montreal island and Isle Jesus arc described 
by Logan ,2 but these have no significance as oil and gas structures. 

As already mentioned, there arc in the St. Lawrence Palmozoic area 
a number of intrusive bodies now forming abruptly rising "mountains". 
Dykes associated with these intrusive masses arc of common occurrence in 
many areas. According to the Borings Division of the Geological Survey, 
dykes were encountered in at least six of the seven wells drilled in St. 
Hyacinthe area. Dykes arc known to occur at many places in the vicinity 
of Montreal. These dykes would, presumably, act as barriers to the migra
tion of oil or gas and hence may be very important features determining 
the distribution of oil and gas in any prospective fields in this area. For 
the most part, the region is covered by drift which conceals the underlying 
rocks and hence dykes may occur in areas where their presence is not now 
suspected . 

EVIDENCES OF PETROLEUM AND NATURAL GAS 
Hardened bitumen, which is supposed to have resulted from the desic

cation of petroleum, is described from St. Lawrence area by Sir Wm. Logan3 

as follows : 
"In the Quebec group (Lower Palreozoic strata) in Canada . . . this substance 

(hardened bitumen) has been observed at Quebec, Orleans Island, Pointe Levis, Sillery, 
St. Nicholas, Lotbiniere, Drummondville, Acton, the vicinity of the Chat river in Gaspe, 
and many other places. It fills veins and fissures in the limestones, shales, and sandstones 
and even in t he t rap rocks wh ich traverse these . . . . At other times it lines fissures, 
and is seen, as at Drummondvillc and Sillery, spread over a surface which had been pre
viously encrusted with small crystals of calcite . . . . In other cases it fills fissures 
several inches in diameter so that it has been mistaken for coal." 

The localities mentioned in the above description lie east and south 
of the Champlain fault, but the former presence of petroleum in these rocks 
may be taken as indicative of conditions that existed in the less disturbed 
strata of the same age lying to the west and north of these areas in the 
relatively flat-lying Palmozoic strata of St. Lawrence region. It is knowo 
that the Trenton and Black River limestones in many areas in St. Lawrence 
area arc highly bituminous and in a few places seepages of oil have been 
reported.4 Oil is also saic!O to issue from a seepage at Plantagenct from the 
Chazy formation. 

ln many areas in the St. Lawrence Palrcozoic region gas is reported to 
occur as seepages. Sir \Vm. Logan" records natural gas seepages at Cale
donia, Varennes, and Caxton in water springs. According to Obalski7 
" in the district about Three Rivers, that is, in the south part of the counties of Champlain, 
St. ~lauricc, i\Iaskinongc, Bcrt hicr, and Joliettc, some very con~iderable emanations of 
combustible gas have been noticed ever since the country has been inhabited. The places 

'Logan, Si r \Ym.: "Geology of Canada, 1863," p. 113. 
2Logan, Sir. \Ym.: "Geology of Canada, 1 63," p. 141. 
'Logan, i:iir \I'm .: "Geology of Canada, 1863," p. 525. 
•ll'ilson, ~I. E.: Geol. Surv., Canada, Sum. R ept. 1920, pt. D, p. 51 , 
flPcrsonal communication from A. E. Wilson , Geol. Surv. , Canada. 
•Logan. Sir Wm.: "Geology of Canada, 1863," pp. 527, 666. 
'0balski, J.: Rept. of Com. of Crown Lands, Quc., 188{. 
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where these have been known to occur arc at St. :'llaurice, Pointe du Lac, Louiscville, St. 
Leon, Epiphanic, f:lt.-Pau l-l'Errni tc, 1-lt,. J lcnri de :'llascouchc, clc., and on the south 
shore at l:it.-Grcgoirc, county of Nicolet." 

Of lhc above-mentioned places, Pointe du Lac on Lhe norlh shorr and 
Rt.-Gr6goi rr on the south shore of !he St. Lawrence arc on Lorraine shalcs. 
The rem aining localities arc on the Trc.nton and Utica formations. 

The seepages may be laken as indicative of lhc pr8sencc of oil and gas
bearing beds, but it docs not follow that commercial supplirs of oil ancl gas 
arc present where a seepage occurs. The requisites for oil ancl gas fields 
may he summed up brie fl y as follmrn: (1) Lhc presence of an oil and gas 
suppl~'; (2) porous beds that may act as reservoir rocks; (3) favourable 
slruc:lurc llrnl will cau se an accumulation of oil and gas inlo a localized 
area; an d (4) imprrvious rover oYcr the oil and gas r8scrvoir Lhat will 
rclain !he oil and gas \\·hen iL has been accunn1latccl. 

RESULTS OF DHTLLING I N QUEBEC 

Drilling has been done in several areas in the St.Lawrcnrr Pal rcozok 
region and lhc following accoun L by P a rks1 giYes a general oullinc of the 
dcvrlopmrn!i'. 

"The firRt serious at!rmp t to bore for gas was m ade at Louisrvillc prior 
lo J880 by Pirct and Gcne,;L of Trois-Riviercs . Then followed an aLLempt 
in (he rachu;lrc of Ht. IIrnri clc l\ Iascou chc in 1883, by Rrnaucl Frcrcs and 
Dubois. In 1885 a sm all company was organized at t\t.-Gr6goirc, Kicolet 
coun ( y, primarily to search for oil. This company bored a derp wrll near 
8t.-Gr6goirc. The well failed lo produce petroleum but voi ded large 
quanli!irs of eornlrns! i\Jlc ga;,. In 1886 a company known :rn !he "Kalural 
Com bu s! iblc Gas Compan y", wiLh :;\L Cyrillc Duquct of Quebec as prcs
idc n l, secured from lhc Govcrnmen L Lhe exclusive privilege of boring for 
nal111«ll gas in !he proYincc. This company horrcl aL :i\Iaison ncuve near 
:.\Ion Lrcal and at LouiseYillc; the i\Iaiso11neuve well was a failure, but four 
wells al Louiscvillc y iclclecl gas. 

In 1895 a ne\\· company was organized, " La Cie de Gaz Xaturel de 
Quebec." 

In 1899 :.\I. E. B ergero n drilled in lhe Pointu concession cast of St.
Gregoire wi th indiffere.nt results. 

The Canadian Gas and Oil Company wa.3 organized in 190± with 
J. U. Thibodeau of St.-Gr6goirc as presiden t. This company operated 
first in the St. -Gregoire district, but afterwards in the Louiscville district. 
lL suppli .;d nalural gas for lwo years to several v illages and piped ils product 
I o Trois-Hivicrcs. The company is to be credited as Lhe only producer of 
naLuml gas on a commercial scale in the province; unforluna lcly, i t was 
forcrcl in I o liquidatio11 and erased operations in 1908. 

The Quebec Fuel Company was organized in 1908 and drilled four 
\\-ells in Yamaska an d Yercheres dislricls without su ccess. 

In 1910 a company, " La Cie cle Gaz et de P6trole de Sl. Barnab6" 
was formed to exploit the St. H yacinthe district and drilled a \\"ell 6 
miles norlhcast of St. IIyacinLhe. 

'Parks, \\". A.: Ann. Rept., Quebec Bureau of .\ l ines, 1929, pt. n, p. 83, 
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In 1913 lhe Canadian .:\atmal Gas Corporation, with X. Tmcot a<; 
president, Look over the righls of the St. Barnab6 syndicate, and in 1914-15 
put clown a second \\·ell on the same lot. This organization had Lwo sub
sidiaries: the "Canadian 1\atmal Gas Company," $2,000,000, and the 
"~atuml Gas, Light, Heal, and Power, Limited," $500,000. 

The Xational Gas Company (Sl25,000) was another organization of 
about Lhe same date; iL acquired rights in adjoining Lerritory and sank a 
well about 4 miles soulheast of thal of lhc Canadian Katural Gas Company. 

Wilh lhc fai lure of these synd icates lhc attempts Lo utilize lhc natural 
gas of the province on a commercial scale came to an en cl . 

At the present time gas from shall ow " ·ells is acl uall ,v bci11g use cl for 
domestic purposes aL Rtc.-Gencvicvc, Yamachiche, SL-Ours, \ rcrchere;:;, 
and a fe\\· other localilies.L 

I. Ste.-<:enevieve District, Batiscan Seigniory, Champlain County 

The er:;capc of rrnluml gas from crevices in the dl'ift is known at several 
localities, more parlicu ltlr ly a r:; Lronµ; fiow in the Baliscan river lhat has 
attracted aLlc!1l ion for more than 30 years. .\. L lhc present lime al lcasL 
10 to 15 cubic feel a minut e arc escaping (opposite lot 588 La Pointe) . 
The region is underlain by l - tica shale wilh Trenton limestone immediately 
Lo the nor I h. The drifL is about 200 feel thick and no outcrop of rock is 
seen in lhe immediate vicinity. ::.\Iany \\·ells have been bored Lo the rock, 
but not into it. A small but steady flow of gas has been obtained from all 
the welk The gas is colourless and odourless; iL burns with a scarcely 
perceptible, bluiRh flame , and gives a n intense heal. 

The following Lablc gives the i11fonnatio11 that I luwc hccn able to 
obtain regarding the wells. 

1Re1>0r t f1f .\f inin!!; Operations in the Province of Quebec, 1914, pp. 48·GSo 
I bid., 1915, pp. H-!8. 
Ibid., 1916, pp. 59-60. 
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II. St.-Gregoire District, Seigniories of Roquetai llade and Becan9our, Nicolet 
County 

According to the maps of the Geological Survey, this region is underlaid 
by str::tta of Lorraine age and bordered on the south by the reddish, sandy 
shales and sandstones of the Queenston. 

The county i;; essentially flat, deeply covered with drift, and with few 
rock exposures. 

(a) Roquetaillade seigniory. 
1. Cadastral lots 500 and 501. 
The concession road north of the range Beausejour cuts the northern 

part of lots 500 and 501. 'About eight arpents southeast of the concession 
road, and parallel to it, is a patch of land some four arpents in length, from 
which combustible gas arises. The soil is composed of clay and sand for a 
depth varying from 50 to 60 feet. From all the borings made down to the 
hard rock gas escaped in great abundance. At the centre of lot 501 a hole 
some 15 feet deep had been dug and had become filled with rain water. 
In this had been placed a barrel, open at one end, with a gun-barrel fitted 
into the other. The gas escaping from the gun-barrel has been burning 
since January of this year, with a flame more than a foot high. A small 
well has also been sunk on No. 500, from which gas escapes incessantly. At 
other points an ordinary barrel is filled in a very short time. I caused 
some sounding to be made in my presence with iron rods about half an inch 
in diameter, and found in great part a bed of clay overlying a thin layer of 
black sand which in turn rests upon hard rock, which according to the 
geological map should be the upper schist of the Trenton formation. 

The proprietors ·who have been living for thirty years on these lands 
assured me that they had always been aware of these emanations of gas.' 1 

In 1885 a well was sunk by a lo cal company (N.P. Poirier) on lot 501 
(Hilaire Trudel) to a depth of 1,115 feet, in drift for 75 feet and the rest in 
rock. Gas was struck at 400 feet and a supply was obtained sufficient for 
heating and lighting five or six houses, also for cooking. This well is sWl 
yielding, but is used at present for only four dwellings. 

The log of this well is given below: 

Log of Trudel Well 

Thickness Dcoth 

Feet Feet 
Blue loam with th in lay01"s of sand .................................... . 47 47 
\\"b ite sand; emanations of gas ........................................ . 5 52 
Gravel; emanations of gas and water .................................. . 15 67 
Black sand , dense; water, but no gas ... .. ..... ... ................. .... . 7 74 
8anclstone, somewhat calcareous, oily oozings ........................ . . . 80 154 
f-;ame as preceding, but harder and finer-grained ....................... . 60 214 
H.ecl shale ........ .. ..... . .. . ...... .......... .......... . ............ . 75 289 
Heel sha le, lighter colour .. . . ...... . ... .......... ......... ... .. .. ...... . 10 299 
Shale, nearly black ... ........................... ...... ............... . 16 315 
Shale, blackish brown, not hard; abundant and sudden flow of gas, hav-

ing a strong smell of kerosene . . .. ............ ..... .. ... ...... .. .... . M 369 

lRcpt. Com. of Crown Lands, 1884, p. 83 . 
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L og of Trud el lVelZ-Concluclccl 

D opth 
·------------------- -------!----

Red shale; enrnnat ion of gas .......... . . ... ...... . 
Heel shale. so lll ewhat greyis h . 
i"ofter, red sha le... . ...... . .... . 
HPd shale; another strong flow of g:ts .. 
Impure eale:ll'eous rork app: ll 't'nlly co ntaining magnesia . 

of ga .. 
Calcareous rocks .. 
Oil y, calca r("Oll:-i roelc ..... . 
Black s liale; flow of gas .. 
B lack shale, corn pact.. 
Depth of we ll .. 

Gas yie ld c;l imaied ai 250,000 rubic feel. 

......... ... 105 474 
50 52.Jo 
55 .j79 
60 639 

. \nolhe r YC'ill 

20 G59 
60 719 

JOO 819 
40 859 

225 1,084 
1, 115 

A second well was drilled on this properl y in 190± by lhc Canadian 
C:as and Oil Company. lL is located about 200 focl from the old \Yell a nd 
reached a depth of abou t 1 ,400 f:;cl. \'cry little gas was oblaine.J and the 
hole is now plugged. 

2. Cadaslral lol 516. 
On this lot (Archellc Forest) a ,,·ell was drilled to a depth of 2,900 feet 

and gaYc enough gas to supply a house; it \\·as never used and the hole 
is now plugged. 

3. Cadast ral lo ls 517 and 578. 
Three \\·ell s were sunk on lhe propcrt)' of .Joseph Ouillcmetlc about 

12 >·cars ago. They reached depths varying from 2,000 to 3,000 fccL and 
Yoidecl some gas a nd a liLlle oil. T he outpu t was insignificant and the holes 
\Ycrc plugged. 

4. Cnclas lral loL 237, Grand ra nge, norlhwcst. 
Xorlh of the previous group, on the propcrl>' of Adrien Brassard , a 

\\·ell \\·ac; ::;unk to a depth of 1,500- 1,800 foct, a bou t 30 years ago, in an 
attempt to obta in oil and gas. The \\·ell y ielded a quantity of fresh \Yater , 
b11 t no oi l or gas. 

(b) B6call<; our seigniory. 
1. Caclaslral lots 420, 421, 422, range St.-Simon (Pointu) . 
The boring on one of these lots (Ernest Hh6aul t) is known as the 

Bergeron \\·ell and is described as follows: 
' In lhc course of lhe year, a boring of 685 fc8L \\·as made at abou t 

2 miles lo the cast of lhc village of St.-Gr6goirc in lhc Pointu concession. 
This work was clone by Mr. E. Bergeron, who supplies the following infor
mation: After passi!lg lhrough 35 feet of loam and clay, he struck 25 feet 
of grey limestone underlaid with reel schist, to 655 feet, and lhcn 30 feet of 
grey limes tone with more reel schist below, at 195 and 2±0 feet smn.ll veins 
of gas, wi th a n oily exudation at 195. At 600 feet 5 lo 6 feet of bluish slate 
and underneath 50 feet of rock supply ing very sal t wa ter. The boring 
was stopped without striking gas in merchan table quantity; the rocks 
traversed seemed to belong Lo lhc Medina formation mwtioncd by the 
Geological Smvcy.'1 

tReport ~Lining Operations in the Pro,·ince of Quebec, 1899, p. 41. 
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:..\Ialcolm gins the log of this '"ell as below: 

B ergeron ·11' ell1 

Drift........ . ......... . 
Crey, ca lcareous, and arenaceous shale .. 
Fine-grained, chocolate-colou red shalcs more or 

le" gri tly nnd calcareous .. 
Bluish shale _ ..... . 
"Salt rock" __ ., ..... .. .. . ... . .. 
Pinkish grey, ca lrnrcous shale.. . ...... . 
Yellowish grey, calcareous shale .. . ........... . 

Thickness 

Feet 

35 
25 

5~0 
.5 

20 
30 
30 

Depth Formation 

Feet 

3.1 
GO \Icdina 

GOO 
G0-5 
025 

Probabl.i;-, Lon·ainc 

655 
685 

I II. Louiseville Disln.cl, JI askinonge C oimly ancl St. Jlfaurice C ounly 

This name is commonly associated with this gas-bearing area 1Yhich 
really exlencls '\\'esLwarcl from Trois-Rivieres to beyond Louiseville. Yam
achiche might better be regarded as the ccn trc of production. 

The area is underlaid in the eastern part by the rocks of lhc Lorraine 
group, and in the '\\'CSL by ~ Lica shale. The clrif t is lhick over the 1Yhole 
regwn. 

The Louiscvillc clislrict is the best known area in the province ancl the 
only on:; lhat ever produced gas in commercial quantity. As far back as 
1887 four '\Yells were sunk in Louisevillc hy the Combustible Gas Company, 
an organization that had secured from the Legislature the exclusive privilege 
of boring for gas in the province. These wells reached respectively depths 
of 695, 5:1-5, 300, and 295 feet. Three of them were plugged, but the ga;s 
from one was used under the boilers of the \Valer ·works Company. 

In 1905, The Canadi:in Gas and Oil Company, J. G. Thibodeau of 
St.-Grcgoirc, president, was organ ized in Buffalo, N.Y., to exploit the gas 
of the province on a commercial scale. This company operated at first 
south of the St. Lawrence, but later directed ils attention to the Louiseville 
field. Many wells '\\·ere drilled an cl the product at first was piped to Louise
ville '\\'here it proved ample to meet all demands. In 1907 an 8-inch pipa 
line was laid to Trois-H,ivicres. The supply was sufficient for domestic 
purposes, hut failed when industrial plants drew upon it. Financial 
difficulties forced the company in to liquidation and the plant '\\'as sold for 
scfap to E. 0. Pcquignot for $22,000 in 1907. 

The pressure at first vrns too high and had to he reduced, later it fell 
off as more demands were made on the supply. Inefficient service resulted, 
confidence 1rns lost, and the enterprise failed-not on account of an actual 
decrease of gas but clue to the inabi li ty of the company to drill more wells 
in order to meet the increasing demand. Householders complained of 
injurious effec ts on chimneys. This fact and Lhe coming of electric light 
con tribu tee! to the failur~. 

The more imporlant well.:; in order westward from Trois-Rivicrcs are 
listed in Lhc following tables. 

JGeol. Surv., Canada, Mem. 81, p. 236 (1915). 
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It is apparent lhat the arra between and nor thward of Yamachiche 
a nd Louiseville is capable of yielding gas, at almost a ny point , in sufficien t 
quan li ty to supply a dwelling. The ''"ells require only a moderate dep th in 
the drift , bu t are capable of yielding a s teady supply almost indefi ni tely . 
The value of a small well of this kind is es tima ted by the owners at from 
$50 to $300 a year ; perhaps S200 a year would be a fair average. 

\Vi th r ~gard to commercial devclopmen t i t is to be noted tlrnL fo r two 
years an adequa le supply was produced for the communi ti:;s of LoniseYille, 
8t.-Barnab6, 8 t.-8evere, and Yamachiche. There is no reason for dou bt ing 
a similar capabili ty for the future. 

Abbe Lafl amm e gives the following log of a typical well at Louiscville: 

D r i ft. .. 
S hale . . . 
L imestone . . .. . . 
Ranclstone . ... .. . 

ff ell at L ouiseville 

T h iekne::;s D cpLl1 

Feet l"eet 

IGO 
190 
295 

160 
350 
654 

At 350 lo 480 fceL lhe limrs tone " ·as coarse grain ed ; a t 515 f~c l it 
brcame darker alld less crystalline; at 545 Lo 575 feet i t enclosed crystals 
of pyrite. At the bot lom of the well a fine, yellowish sand.- lo!le was truck 
" ·hich the drillers claim Lo have penelrnlecl for a distance of 8 feet (Pot ;;
clarn ) . Gas was strnck n,t 216 , 260, and 342 feet, salt wa ter n,t 216, 261 , 
and 290 fe et, and min eral water a t 644 feet . 

L ilernl ure, Lou i8eville district: 
R cpt. Co m . Crown Lands, 1883, p. 1015. 
Tr:ms. Royal Soc. Canada, vol. VI ( l888), sec. ]Y, p. 20. 
C:eo l. ~urv., Canada, i\ lem. 81, 1915, pp. 93 and 233. 
Rept. :\lining Operations in t he Province of Quebec, 1914, pp . 58, 60, 61. T hi s 

r r port conta ins a history of opcnit ions to date by .:u . Theo . Deni ~ . (See ,\ppcndix, 
p p. 10-1-121). 

Il ·. l 'erchhes D istrict , Counties of R ichelieu and l'ercheres 

T his dis tri ct extends alo!lg the ' ou th ,:;ide of the 8t. Lawrence from 
St.-H och in Hi ch rlieu coun ty to \' crcheres i!l \'erchcrp,; coun ty. T he 
unclerlyin p; roeks are Lorniin e l'lmles a nd limesto nr. 

(1) SL-Ours, Ri C'helieu coun ty . 
~evcra l shallo" · ,,·el ls gave Pnough gas to light houses lml not to h e<tl. 
} .. m6c!Pe Plan le has oi> Lained enough Lo ligh t a nd heal hous ~ fo f lhe past 

four years. 
Gas kn o\rn lo occur here 25 years ago . 

(2) St.-Roch, Ri chelieu county. 
One well (Xo. 2) was drilled in 1909 by the QuebPc Fuel Company, on 

Lhe properly of Albert Perron, lot 323, parish of SL-Roch, ahou L H miles 
wesL of Lhe v illage. T he well was located on a slight ri se a li Lt le north of Lhe 
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middle of lhc lot. It reached a depth of 2,950 fed and fi!1ishcd in limesto ne, 
presumably Trenton. A sm all amoun t of gas was obtained, bu t it was 
never piped or used. At present the standpip0 is i!1 place, but lhcrc is no 
flow of either 1rntcr or gas. 

In 1928 a well was drilled for waLcr at the north encl of lo t 387, parish 
of St.-Hoch, on the property of Paul St. Laure nL. This well gave enough 
gas to ignile, but, i t, has not, been utilized. 

(3) Con lreca:m, Y en;hcres coun ty. 
One 11·ell was clrillccl abou t, a mile 11·est of Lhc Yillagc an cl so11 t h of tho 

highway on lhc properl y of Zotiquc Giguere. This well was drilled for 
wa ter, hut esc<"tping p;as hecarnc ignilecl and set fire lo a barn. No U3e ha;; 
bc2n made of the gas. 

( 4) Ycrchcrcs, Y crchcr0s coun ty. 
Well Ko. 3 of the Quebec Fuel Company was drilled in 1909-10 on lot 

27, Grande Cote, parish of V erchercs. It, reached a depth of 2,450 feet and 
finished iJl Trenton l imes tone. A lit lle gas was voiclecl, but no use was made 
of i i; at lhc lime. The mrn er of the property (LudoYic Boisseau), ho11·ever, 
has utili zed the gas for lighting a ncl cooking in his horn:-. 

\Yell Xo. 4 of the Quebec Fuel Company was drilled to a depth of 
2,300 fccL on lot 202, C:randc Cole, parish of \ "e rchcres. The owner 
(Alexandre Hebert ) is st ill using the gas for light ing a nd cooking. 

On Jo t, 114, Grande C'oLe, parish of Ycn:hcre:-; (:.\I. LaporLe), a well 11·as 
sunk 90 feet, to bedrock about 30 years ago. This 11·011 gave enough gas 
for cooking and lighlinp; unlit lhrcc yt'!lr.:i ago when the supply failed. A 
still older 1rell on this property, said to have been clrillcd 50 years ago, 
gave gas for a lime but foiled clurinp; lhc 11·in ter. 

On lot 198, Grande C6te, parish of \'erchcres (\ \'ilfrecl Chicoine), a 
well was dri lled 70 feel lo rock abouL 189-L His silua Led near the !lorlh
east comer of the p'.lrt of the lo t south of the road, ancl has furni shed enough 
ga::; for cooking and lighting, in summer only, Lo the prcseJlt tirn2. 

1' . } 'mna8ka District, }'umaska 8eianiory, } 'wnaska County 

1. Lot 566, pariHh of Ynmaska. 
A si11glc well 1\-afi drilled at this poin t by lhc Quebec Fuel ( 'ompan y 

in 1908-9. It reached a cleplh of 3,060 fc J t in ::;hales, lmL was noL c:on ti nued 
lo the TrcnLon limesto11e. X o oil and but little gas is reported. The 
well is Xo. l of lhis company. 

1·1. St. llyacinthe Di::;tricl, St. If yacinthe Connly 
The region embraced in this ficlcl lies chiefi-'· lo the cast and !!Orth of 

St. I-Iyaci!l the; iL i::; very flal, a n cl so deeply coYc retl with clrifL lhat surface 
undulations give no information as to fo lds in lhe underlying roeks. Ex
posures arc seen only in lhc deeper valleys of slrcanu; lrnYcrsi!1g lhc area. 
It 1rnulcl appc:ir, howeycr, that, the general s~quen cc of strata is a.:; follows: 

Bed shnles... . .. . . .Comparable with Queensto n format ion of Onturio 
C:rc.\' shales .... ... .... H ich mond and Lo rra ine fo nn:ttions 
l3lack shales . . . ........ t: tica ('?) formation 
Lirnrstone ............ Trenton formation 
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The Yamaska river below St. Hyacinthe was studied in detail by Mr. R. 
Harvie of the Geological Survey, Canada; he finds the rock to be much 
more fractured and to dip at higher angles than the surface of the country 
suggests. A complete section on the Nicolet river is given by A. F. Foerste. 
The thickness measured below the red Quecnsto n shale is 2,513 feet of 
shales and thin limestones; the upper part corresponds to the Wayn esville 
division of the Richmond of Ohio, and the greater part to the Eden.1 

It is thought that a series of folds, parallel to the great fault that exte nds 
from near Quebec to lake Champlain, traverses this area. The axes of these 
folds run approximately northeast. Erosion has removed the red shale 
from the up-folds (anticlines), but has left this rock in the down-folds 
(synclines) . 'Drillers, in carrying on boring operations with a view to 
testing lhe possibilities of the lower geological horizons, should avoid these 
synclinal basins and thus obviate the necessity of penetrating the beds of 
red shalc.'2 

The escape of gas from pools and the occurrence of gas in wells bored 
for water led to the formation of a company, La Compagnie de Gaz et de 
Petrole de St.-Barnabe, to systematically drill for oil and gas in the St. 
Hyacinthe district. 

1. Lot 164, range St.-Amable NorLh, parish of St.-Barnabe. 
The first well of the new company was drilled on this property (Jos. 

Fontaine) in 1910. The log is given as follows: 

0 to 100 feet . .... Drift clay, sand, and gravel 
100 to 115 feet ..... "Soapy" shales 
115 to 135 feet ..... \ \llite sandstone, carrying a litt le salt 
135 to 935 feet . .... Hed shales 
935 to 1,108 feet ..... Grey shales 

1,108 to 1,114 feet ..... Grey granite ? (sandstone) 
1,114 to 1,265 feet ..... niack shale 
1,265 to 1,280 feet . .. .. l\lagnesian rock, carrying salt 
1,280 to 1,860 feet ..... Black shale 
1,860 to 1,866 feet . ... . Secondary calcite and quartz in shale, which 

carries or covers the gas 
1,866 to 1,880 feet ..... Black shale 

'In Lhis well, a sLrong flow of gas was struck at 1,860 feet, the well was 
continued 20 feet farther and capped. The rock pressure was measured 
by an officer of the Mines Branch oo November 10, and found to be 275 
pounds per square inch.'3 

The standpipe is in place, but Lherc is no flow of water or gas from the 
well. 

In 19J 5 the Canadian Natmal Gas Company sank a well on the same 
Jot, 1,000 feet to the southcast of the first well; it reached a depth of 2,700 
feet without striking gas. The log indicates that the drill passed out of the 
reel shales at 1,070 feet. 'This contact probably corresponds to the one 
struck at 935 feet in the first well . . . The two wells are apparently 
on the cast limb of an anticline, the crest of which would lie to the nortlw1est 
of the first wcll.' 4 There is no flow from this well at present. 

1Geol. Sun-., Canada, i\Iem. 83 (1916). 
'Geol. Sun·., Canada, )!em. 81, p. 95. 
3Report )fining Operations in the Pro,~nce of Quebec, 1914, pp. 64-65. 
•Op. cit., p. G.5. 
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2. Lot 1319, range St.-Andre, parish of St.-Thomas-cl '.Aquin. 
The N a tion a l Gas Company acquired righ ts in St.-Anclre, Pointc-du

Jom, St.-Roch, and :VIichaudville. A well was sunk in 191-l-15, near the 
roa d about mid1ra)· of t his lot , t he property of Albcric Leblan c (now 
Thomas Leblanc). The log of this well follows: 

Feet 
O to 110 .. 

llO to 140 . 
HO to rno. 
rno to 290 .. 
290 to :320 
:320 to ++o . 

... Surface deposits 
. Bluish s hale 

. .. C: rey shale 
. .. . ...... . ... Herl sha le 

. .. Brown shale 
.. Heel shale 

·HO to iiOO. . . . . . . . . . . . . . . . . . . . . . . . . . . . Grey roc k 
500 to 960 . . . . . . . . . . . . . . . . . B ed shale 
960 to 1,020. . . . . . . . . . . Black sha le 

1,0:20 to I ,:j()O . . . . ............ . . . ..... . . . .. ( :rey shales 
1,500 to 2,0:50.. . . . . . . . . . . . Xo report 

There seems to lie some difference of opinion regarding this " ·ell , I was 
told , on the ground that it had been drilled by lhc owner in search of 'Yater , 
that gas was encountered, and th at an cxplm;ion of some violence occurred. 
The standpipe is still in pl ace hut there is no flo11· at presen t . 

On t he sam e lot a second " ·ell was drilled h1· th e K ational Gas Com
pany at a point 1,800 feet north of t he old well, but 1Yithout results. The 
;;tanclpipc is in pla ce, but th ere is no fimY. It may be t hat t he log given 
aboYc refers to t his well. 

3. Lot 982, concession Stc.-Rose, pari~h of St.-Jucle. 
A fourth \Y ell was drilled by t he Canadian :r\atural Gas Company near 

the \\·est side of t he sout hern half of t his lot, the propert y of .Joseph Chartier. 
This 1rnll reach ed a depth of 2,"150 feet. Some pockets of gas were sl rnck , 
hut no commercial yield is rc<:o rcl ecl and t here is no flow at present . 

-L Lo t 18, range Ste .-Frnrn;oisc, county of S t. H yacinth e. 
A "·ell \\· as drilled on t his lot , the property of Emile Lorqu et, by a 

Sherbrookc syndicate \\·ith Mr. Cyrus F. French as president. 
This well reaelwd a depth of 250 feet, but thr drilling 1rns discontinu ed 

011·i ng to th e breaking cl own of t he rig. 
Some gas was encoun tered , hu t there is no flow at present. 
All the compani es engaged in this fiC'lcl met " ·ith failure and t he prop

erties and right s \\"Cl'C acquired in Hll9 by ::\I. Bouchard of St. H yacinthe. 
D espite t he fa ilure it can scarcely be con siclcred that the region has 

been fulh· tested. The wells 11·crc sunk almost al rnnclom a nd t hr anticlines 
"·ere nol systematically located. Fmther, the u pper reel and grey shalcs 
proved mu ch thicker t han had been expected , a nd i t is que;;tionable if t he 
Trenton, regarded as the gas horizon, 11·as ever penetrated. 

'Th e covering of the Trenton is here much thicker than i t was antici
pated \\·hen prospecting was begun. The drift is very heavy, exceeding 
100 feet in many cases, and the outcrops arc few. So that in the absence of 
borings, t he t hickness of the und erlying formations co uld only be surmised 

34496-9 
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from obscrv;ct ions in n eighhoming region s. In Ont nl'io , fo l' in stnn rr. a 
m aximum t hi ekn c1:;s of 1,300 feet has been nssign ed to th r ;,h ale heel s of thr 
L or raine an d Utica ly in g be bYccn thr top of the Tl'enton and t he base of 
t h e Qucrns ton. 

Th e cl cep c::; t bo rin g of the Canadian ::'\atural C:n s Compan.\· has 
penet rated 3,-1.55 feet into Lh cse ove rl ying shale heel s, \Yithout a n.\' cha nge of 
charadcl' indicating t he possible approach of th e TrPnton lim est on e : t he 
conclu sions con ce rning t heir maximum t hickness will , t hcrcforr, lrn.Yc to br 
reYi::;rcl. 

Th r presrn ce of a pcrmanrn t so urer of natural gas h as not yd 
h rrn d rmo n!-t raircl in Lhis fie ld , an cl fo r a conclusive test, a \Ydl \\"O ttlcl h nYe 
to IJC' put cl01Yn to t he T re nton forma tion , which is h c'n' oYc rl ain by more 
than 3,-L'i5 feet o[ s hales, in \Yhich cxi:-,t poekd::; o[ gas.·t 

J,i/rralure. St. l!yacinthe district : 
C:eoL ;-)urv., Canada, ;-;um . Hcp t. 1910, p. '.Zl9. 
C:eol. i:i urv., C:rnacla, :\ !cm. 81, p. 9-l (191 ii ) . 
]{eport :\lining Opcr:.ilio11~ in t he Prnv i11 cc of Quebec, 191-1, LQ l.), l9 LG. 

rII . Jlon!?"eol D·istrict 
:'.\[a ny \H'll s have bee n s tmk on ::\[on(rca l island and in lli e i111 rnrcliat c 

Yic init\" on t he n o rth side of tli e St. La\Hencr. ::\Iost of these had Jiepn 
drilled.for \\·a (er \Yith indiffere n t succrss, as the flo11· wa s noL great and the 
\\'alcr unpalatable du e to rnn t aminat io n h.\· sul phm, ,..,alt, pcirolculll , and 
ga,;. lt is not thr pmpose of th is report to describe \\·elb drilled l'or mll<'r. 
A full :l<TOtrnt \\·it h logs is given in " TlH' ,\rt c,,ian and OlhPr Drr p l\'rl ls 
of t hP bland o[ ::\lon t r ral", Adams a nd LcHoy, Ceo logiea l :-l urvc.\-, Canada , 
Ann. Hept. , YO I. XIY, pt. 0 , 190.5. This report is lllorc optimi:-,l ie than 
prc,.;ent <'o ndi tio us indicate for 1 am info rmed t·hat li ttle artesian \\·atcr is no11· 
brin g u,.,cd in ::\fontrcal although .abo ut 200 \\·e ll ::; h:wc hccn drilled. :-leYeral 
of t h <' c. ites of these old \\·el ls were visited, particular].\· the Longuc Pointe 
ac.ylt1m, but the we ll s arc eit her p lugged or the use o f m1tcr cliscont inu cd .2 

l\'i lh regard to the oceutTenee of gas 01 1 :.\[onlrral island, llw follo\\·
ing Px t racl is of interest : 

' \Y hilst :-in kin g a \\·ell between thr road a nd the riY<'r a( L ongue 
P oint<' , at a ckpth of 3-1 1·c,c·t, a :-,troug flcrn· of ga ,.., occun-ed \l' hi ch \Ya :~ 
cl imini ,.., hrcl b.\· tilling the hole wilh watn ancl earll1 up to a height o[ 10 
feet. The f:.i7.c of the \Ye ll mis 3~ by ·H feel, and t he escape ol' t he gas 
cowrecl the whole of t his a rea, shooting up a flame of 40 feet high. ..-\ 
g rry loam \\·a::; st rn ck and Lhe gas \ms prnbably liberated by cutt ing 
t h rough t he graYcl which is fo und in that regio n at a depth of 3:3 fcci.' 3 

1. ::\Iai;;;onneuYc. 
\\'ith t h e immed iate pmpo::;c of testi ng for oil n nd gas, a well \ms 

drilled at J\Iaisonncuve by the Natural Combustibl r Gaei Company, abo ut 
1880. Gas was struck aL Rcvcral levels, as well as sal t and s ul phm \rnlcr. 
The tota l clcpLh was oYcr 2,000 feet. The log as given by Abbe L aflam me 
is as fo lloms: 

iReport ~ l ining Operations in the Pro\·incc of Quebec:, HUG, p. 60. 
'Geol. :Sun·., Canada, Mem. 72 (1915 ). 
3Rept. Com . Crown Lands, 1885 , p. 119. 
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L ou of 11Ia1:son nP11 1·e lV elll 

______ Th;'''"·" I_ Dcoch 

Drift ... 
l'iica shale. 
Trenton limc,Lonc .. 
Li 111 m;to nc intcrstratified wit h b lack s ha lcs. 
Limc.::;tonc. brown .... 
:-;ha les with odour of pclrolcu111. 
Lime~tonc .. . ........ . 
:--:hale:-;, Jc :-;~ bit.urninou:-; than the pn•rNl ing. 
Linw:-- tonC' .. . ......... . 
Lin1c,tonc and bilun1inoth "ha le.. . ............. . . 
I .. irn0:-.ton0 .... ... ................................. ....... ....... 

1 

Lirn0.--to1H' wit Ii c· ry:--tal"' of P.\T ilc ............ .... ... .... ...... . 
Lirnc,tonc. pnlc, c1·.1·.-t:illinc, bceoming slightl;-· arenaceous at the bottom 

Feet Feet 

/() 

80 
24!) 
12.j 
130 
30 
15 
20 
20 
5.'i 

200 
240 
200 

76 
156 
405 
530 
660 
600 
705 
725 
14.5 
00 

1,000 
I, 240 
l, 500 

Ci:is \Tins \\·ere s( ru ('k :it 270, -100, :ind 1,120 fed, \l·ith salt \l·aLer 
al ():30 feel a nd ,.;u]phur \rnler at 1,120 feet. Total dept h over 2.000 feet. 

2. Lot 3, ~{ .-IIenri-de-}\fascouche, l' Assomplion c·ounty. 
'Th rou ghou L the whole of t he region comprisc'<l hct ween :-; t.-Paul

l' Ennite, l'Epiplw nie, a nd St.-IIemi-dc-:;\fascouchc', emanat ions of com
bustible g:ls h:l\'C long hcC' n knmrn io o<·r ur, oflC'n rising from t he grnu ncl 
in th e company of salt sp rings. These emanation,.: arc similar to those 
"·hich I h:n·<' rnen1io 11 C'd 011 sc\'era l prC'\'ious orra,,io11s, and a rise from t he 
,.:ame so m ce; that is to Sa_\·, I belieYc they arc a ll clue to t he prC'sencc of 
bodies of p <'l role urn i11 lh l' sub lt' 1Ta 1H'Hll JimC'sL0 11 e. Th e co 11formation 
of the land a nd other inclicalions a rc t he smnc as tho"C' at t he places pre
Yious ly examine< I . 

. \ t t h C' plarC' cn lled Cnbane Honclc', on t h e Jot Xo. 3 of thC' r:idastrc 
of ;-;{ .-JT en ri-d C' -~ [a,.:('o ll che, :;\Iess rs. H enaud Brothers a nd Dubois began 
a boring of 3 in ehes in diameter. Th ey trnYersed a heel .')-± fret ihick of 
hli 1e, ye llo\\·, a nd red clay, lh en Hi fceL of bla('k sand a nd coarse gravel , 
a nd fin all_,, st rn ck the schist rnck at a depth of 70 fret. Dming i he " ·hole 
of lhc lime t hC' "·ork \\'a s going on t he escape of gas 1nts regular a nd abuncl
:int. OpC'ral ions \YC' rc begun in Ow a utumn of 1883, and resumC'd in t he 
"p rin g o[ i his .''Car. A rC'rna rkable eircurn ,,(nncc, worl hy of bein g l'Cl'ordcd, 
thC'n orcmrC'd. .\ t the lwginning of Jun C', on inse rting the chi ll , the work
lll l' ll m d \\·it Ii a resislan('e \rhich the effort s of fom men \\' Cl'C unable to 
oYe rcom C', nncl "·ithclrew i.he inst rum ent, upon which a v iolent gush of 
ma( ter from the opening took place. For forty-eight hours as I was told 
by the " ·itn esses of t he scene, a column of liquid, gns, and stone::; could be 
seen issuing lo a h eight of oYcr 50 feet. The gas was of t he same char
acter as 1 hat previously reported on; the \Yater \\·as Ycry salt; and t he 
sto nes, som e of \\·hich were half t he size of a man 's fist, were composed 
of quart ziLes, limestones, black bituminous schisls, various kinds of granite, 
e tc., and generally in t he shape of rounclccl pebbles. 

'Trans. Roy. ::ioc. Cunuda, rnl. \'I, sec. I\' , 1>. 19 (1888). 

3H 9G-9l 
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I was further informed that at the beginning of the discharge a 
score or so of oily drops of pet roleum were observed to fall, hut were no t 
gathered, as it 'vas hoped that a large quantity "·ould be forthcoming. 
Th e boring has since been continued, but more slo\\·ly on account of the 
hardness of the rock. 

The;:;e facts are all very important and merit se rious consideration, 
in connexion, however, with my previous reports. 

I encouraged the enterprising prospectors to perseYere, and it is 
to be hoped that they will be able to continue their labom in boring to 
a greater depth, and n ltimately see it crowned by a discovery which 
will be of the greatest importance to the country if a vein of petroleum 
be st rnck, as th ere is reason to expect will be the case.' 1 

This " ·ell, on the property of M6clore Renaud , is sit uated on a slight 
knoll in generall>· level countr.v. There is a stead >· flo\\· of slightly saline 
water and a constant escape of gas. \Yater in small pools about the well 
is cowrecl \rith a thin film of oil. The well is said to be 187 feet deep. 
No use is being made of the gas, although there is sufficient flo"· to supply 
a house. 

It is remarkable that combustible gas has been constan lly discharged 
by this shallow well for a period of -±6 years. 

3. Xotre-Dame-de-Grace, Montreal island. 

'During the fall of 191-1, a number of claims for oil ancl gas " ·ere 
staked out on the island of )fontreal, at Notre-Dame-de-Grace, in the 
vicinity of the nin e Bonnets race course. In the comse of digging a well 
in the superficial deposits, a strong odour of oil is saicl to ha Ye been noticed , 
and iriclcseent films were obserYed floating on the smface of pools of water. 
This occurrence gave rise to the staking of several claims by local people. 

It may be observed that the underlying rock in this district is the 
lower part of the Trenton limestone, and that the underlying Chazy 
outcrops a short distance to the north of the Canadian Pacific Haihrny 
branch lin o which connects )file End and Montreal \Vost. Therefore, eYen 
supposing that the Trenton limestone of this district hacl once been oil
bearing, t he eroding clown of these limestone heels to near (be base of the 
formation, precoded by the removal of all the oYcrl:ving rocks likol>' 1.o 
form an impermeable cap for the oil, and also the dist urbed and broken 
::;tatc of the rocks in the vicinity of the igneous intrusion of mount Hoyal, 
constit ute very unfavomahlo factors for the presence of oil in this district. 

Ko work has yet been clon e on these claims, but deep wells for 
v.·a(er have hecn put down at St.-Laurent, at C6te-des-Nciges, Outrc
mont, some to the depth of 600 feet, and in none of these has the presence 
of oil boon reported. On the contrary, most of them yield potable watcr. '2 

rIII. Lake S!. Joh n Districn, Charlevoix County 

T"·o wells have been drilled in the bituminous shales ancl under
lying Trenton limestones west of lake St. John. Oil and gas "·ere yielded 
by both wells, but not in commercial quantity. 

1Report Com. Crown Lands, 1884, p. 84. 
2Report )ilining Operations in the Prod nee of Quebec, 1914 , pp. 66-Gi. 
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(1) LoL 32, range I , TiobcrYal. 

On th e propcrt.\- of Henri Boivin a \rell \Hts drilled in 1909 b,- Ceorges 
Ca:rnuel le lo a depth of 659 feet. Th e log is given as follows : 

:-;oil. ............... . . . 
nlnck 8h:i lc .. 
Limrslonr . 
c:r:rnitr ("). 
Sand8lone .. .. ........ . . 

Feet 
70 
60 

100 
u 

.Jl 7 

\\":1le r \\'n s sln tek aL -100 foet. Th e wdl is no\\' yielding a little \\'atcr 
nnd hyclrngen sulphide ga s. It is st aled that at l li <' lime of drilling, a 
bott le of \rn(<'r, on standing, ,,·o uld ::; ho11· an eigh th o f an inch of oil on th e 
surface . 

(2) Lot 3..J. , range I , Hoberval. 

:\I. ('a,·0 11 <'lle drill ed a se cond "·ell , n <'a r tha t dC'snib<'d al HJ \ 'l', on 
the prn1wrt~- of Edmond Gcrnrd. Th e loµ; is s!:ll<'cl lo be as follo\\·s: 

Soi l ................. .. ............... ··········· 
Blnek , Iinlc. 
Limestone. . ......... 1 
Snnd slo ne ....... . . . .. . ..... .. .. . f 
:-;oap~ l onc ..................... . . J 

Frrt 
83 
GO 

·r _ ,) 1 

Gas " ·as s lrn ck at 273 fee t. Xo \\'a ter. The 11·c ll i:; yieldin g nothing 
n t prcscn t . 

A lo ca l ;;.yncJicate . t he " Lake St. J oh n Prtrokum Syndicnle ,'' pro
poses to sink ;nore \\·ells in order to t est t he possibilities of oil and gas in 
t his district. 

coxcrx;;rox;; 
~uffi e ic n l c\'idcnce is ~n-ailablc to justify the conl' lu sion lh:i.t nat ural 

gn:; occurs in considcrnblc quantit.\' in the Pal::cozoic plain of Quebec. 
The most important yield has been obtained from shallow wells in t he drift 
overlying the Utica bituminous shalcs. It "·ou lcl appear that slow 
distillation of ;:;hales has given rise to the gas. Deep \\·e lls, on t h e " ·hole, 
haYc been less satisfactory, bu t some gas has been obtained-a fact of 
little or n o significnnce. 

The Trcn lon limestone, in other regions , ccri.ain 1.\- y ields holh oil 
a nd gns in comm ercial qunntit :"' IL is questionable i[ any of the wells 
south of ilH' :-; 1. Lawrence haYe pcnctralccl the Trenton, as t h e OYc rlying 
Upper OrcloYil'ian formations arc Ycry t hick. H can scarcely be said 
t hat t he po,;,;ilJilities arc exhausted. 

0\Ying lo ihc h raYy coYcring o[ drift, the fol ding of thr ,.,(rnla is 
n ry difficult , if not irnpo;;siblr, to cl rte rrnin c. A detai led sm n_,- of the 
\Yholc r rgion might r eYcn l a11 ticli11 cs that " ·o uld j uslif.'· furthrr C'xpcndi
turc, bu L 1.h c drilling of deep and expc nsi\'c \\·ell s before t he nC'ccssary 
geologica l <bla a rc obtained i::> simply a \rnstc of mo ney. " 
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EASTER:\' ONTARIO AREA 

In the eastern Ontario area, bounded by Otta\rn and St. Lmnence 
rive rs, some drilling for gas has been clone. The records of a 11 wells are 
not :wailable, but the following data supplied by the Borings Division of 
the Geological Smvey, indicate that a certain amount of gas has been pro
duced. The records are as follows: 

Caledonia Township 

Fiw \Yells were drilled clming 1917 ancl 1918 on lot 12, concession Y, 
to a cleplh of about 130 feet. \\-ater and gas \YCre ohtainecl in these \\·ells, 
but the records do not show that bedrock was penetrated. 

South Pla n~agenet Township 

A \rell drilled on concession X, in 1916-17, to a depth of;');) feet, µ:aye 
both \Ya ter ancl gas. The water was salin e and flowed from the well. 

N orlh Plantagenet Tmcnship 

.\. \r ell drilled on lot 24, concession YIII, to a depth of GO feet, gaYe 
both gas ::md \rnlcr, the latter flo,1·ing from the \rell. 

Clarence Township 

~car the small Yillage of Bourget on lot 23, concession III , a pipe \\·as 
driYcn to a depth of 200 feet where shale \ms en countered. Gas in small 
quantilie.~ escaped from this hole for many years and later another well 
30 feet deep yielded sufficient gas to be used in a farmhou se for lighting 
and cooking pmposcs. Th e gas evidently is derived from the unconsoli
dated materials overlying the bedrock. 
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C '] L\PTER YlIT 

GASPE PENINSULA 

PITY;-;IC '.\ L FEATCHES 

<:a,.,1w pr11in,;1iln i,; that part of the proYinc·<' of Q11Ph<'<' !ha! lir,; south 
of ;-;t. L;m n' 11 c<' rin'r and l':t:-.t of ~rataprdia rin'1'. It is ho1mclcd on t he 
,;outh ll\· C'lrnlPur ha:> an d He:-,l igouehc ri\' t'r. The \ridth , 11orth a nd 
,;cJ11t h, i .~ rough!_,./.) 11\iic':-; a 11 d th e IPng!h, ca:-,t nnd ,,·est, L)O miles. The 
pc·11imrnl:1 i:-; a part of thr Appalaehian ~yf-: t rm of rnounlni 11 s \\·hieh in C11itrcl 
;-;tate,.; t rPnd in a nort hea:·d a 11 d so ull11r rst dirrd ion , h11 t in Gaspe turn 
to tlw ea~( :11 1d then to t hl' so ut hrast \1·hcre the ll\Ou1t!ai11 folds C'om in g 
out to llw <·oa"t form a Ye r.\' rngg C' d shoreline. ThP trend of fold ing ac
c·ou 11 t:-; I'm t lw strik in g eo ntrn st lwt11·ccn the north :111d ~0 11!h ea~t, eoasts 
of the p('llinsula . 

• \ ,- ,-t :11 cd liy C'c;Jcrnan 1 

"the north side is a smoot hl .v s1n'rpi11g curve of shore without a singlr liny in 1rhich 
a ship ea11 lake shelter. The little harbours nrr at the mouths of the ri1•crs and except 
:1t high tide can scarcely be enlerrcl even !Jy coasti ng sc hooners; !Jut lhc rnst and 
south sidc•s arr µ/eatly indented and included t he perfectly sheltered C:aspc bn~in in 
which large ships can anchor On the north sid e 1 here arc many bold shores 
wilh cliff., of rock rising hundreds of feet and someti mes n11111i11g co ntinuously for 
miles ancl there arc simi lar relations 011 tllC' cast, especially near Hoche-Perc6, but on the 
south cliffs are less frequent ancl arc 1011·, and often tlic land sinb gent ly tmnud the sea as 
marshes, or sand stretches, or grnvrl h:ns. The north side of Gaspc is without an island 
and Bon:wenture island, near l'crc6 is the only important. one on t he southern coast." 

The interior of Gaspc, ncco nling to "\lcock2 

"i a pbtenu, varying in heigbt up to 4,200 feet. Standing anywhere on a summit where 
a distant view can be obtained a rcrnarkalil.v even skyline meets t he eye in every direction. 
Ridge succeeds ridge with only an occasion:ll elcvnt ion, slightly above the general level. 
The highest part is a belt extending for about 50 miles along the middle of the peninsula. 
The elevation of this part of the phtrau, Lo which the name :-ihickshock mountain is given, 
varies from about 3,000 feet to 4,200 feet. Tabletop mountain is considered the eastern 
encl of t he Hhickshocks proper. To t he cast of it the country is over 1,000 feet lower. 
At Tabletop the higher pbteau country has a broader north and south extension . . . 
In the region extend ing from T ourclle to i\l adeleine the plateau more nearly approaches 
the St. Lawrence shore, in places an elevation of over 3,000 feet be ing found within 6 miles 
of the coast. East of Tabletop the higher summits of t he p ln.tcau cou ntry rise abo ut 
2,800 feet. To the sout h of the Rhickshocks proper many of the broad, flat-topped areas 
bct\\·ccn the river valleys rise to 1,800 and 2,000 feet. Th roughout t he peninsu la t he most 
striking feature of the topography is the flat-topped character of the intcrfluvial areas 
and the abrupt descent to the valley bottoms. On the flat divides t here arc occasional 
ponds and swamps. 

The valleys throughout t he peninsula show si milar features. The st reams are swift 
and their headwaters are frequently torrential. lfapids arc present and in places t here 
is an underground fl o\\·. The stream gradient varies considerably. On the main streams 
it is about 20 feet per mile. On t he tributary streams there is comm on ly a gentle gradient 
near t he hcachrntcrs and then a swift descent t hrough deep-cut valleys lo the main stream. 

'Coleman, A. P.: Geol. Sun-., Cl\nada, C.Ius. Bull. 34, p. 6. 
'.\ !cock, F. J.: ")lount Albert :\fap-arca, Quebec"; GeoL Surv., Canada, ~Iem. 144, p. 12 , 
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The valleys arc entrenched below the plateau surface to drpLhs of from 500 to 2,000 feet . 
The valley bottoms are narrow with flood-plains well developed onl:> in their lo11·er reaches. 
The va lley slopes 'ne sLeep, the actual angle depending to a great extent on t he clrnracter 
and att itude of the bedrocks. Hard volcanics in places give a lmost ,-ertical cliffs; in other 
places talus slopes lie at the angle of repose of t he loose material. L imestone country 
as a rule gives more gentle slopes, buL in places \\"here the cl ips arc lo\\·, it, too, fo rms vertical 
cliffs." 

Th e oil-bearing region of Gaspc peninsula, according to Parks, 1 

" is essentially the lower part of the area drained by the York and St. John r ivers; it is 
about 30 miles east and west and 10 m iles north and south. Settlement has invaded the 
district to no appreciable extent; there is a mere fringe of cleared land along t he shore 
and for a short distance up t he river valleys. Pr:i.ctically Lhe whole a rea, therefore, is 
densely \\·ooded and wit hout ready means of access. Canoes on t he rivers and the roads 
and trai ls of the lumber companies a rc the only means of penetrating the country. 

The whole area may be roughly regarded as a broad, synclina l valley with t he nor th 
and south limbs included . . The rivers are about 5 miles apart and define a central 
strip that is comparaLively level, seldom exceeding 600 or 800 feet in elevation, cxcepL 
to\\"ards the western end of the area. Both the northern and the southern flan ks within a 
short distance from the rivers rise to greater altitudes, increasing in height westward to a 
maximwn of about 2,000 feet. The n umerous tributaries of t he t ll"o rivers have deeply 
incised the flanks of the valley, cutting them into isolated h ills "·ith steep sides. The 
country is decidedly rough and difficult to traverse except in t he region between t he t wo 
rivers and for a shor t distance north of t he York and south of the :-:it. J ohn. ..\ll t he oil 
wells a re located in this more level, central zone, the most nor therl>' well having an alti
tude of 1,000 feet." 

C'o lcman2 has sho 11·n that 
"lhc Labrador ice-sheet divided in lo t wo lobes at t he western end of Gaspc peninsula , one 
lobe filling the :-lt . Lawrence clrnnncl and the other following :\faLapcdia valley and the 
bas in of Chaleur bay. T hese lobes passed on each side of the peninsula but met beyond 
it and continued as a single sheet of ice. The space left between the two lobes was, how
ever, not left bare, but \\·as largely covered by local glaciers . . . . There is no evidence 
that glaciers worked on the highest parts of the Rhickshock mountains, for thei r surfaces 
consist of loose blocks of t he underl.1·ing rock, seldom showing an>' di spla cement, and no 
striated smfaces or bouldC' r cby h:wc been found above 2,500 feet . . ln general 
it may be said thnt the efTccts of local glaciat ion in C:aspe are not strongly marked and may 
easily be OYrrlookC'cl. BC'll and Chalmers emphasize the frequent O('ClllTcncc of residual 
soils where the rock has weathered in place, and most of lhc surface of C:aspc above the 
level of the marine deposits is of that characte r. Boulder clay is r:uC'l >' found aud then 
only in valle>·s, and it is mainly the scattered stones deri ved from t he mounta in s that 
prove that ice onC'e covcrC'd the lower ground. The residual so ils and t he \ "-shaped, zigzag 
river Yallrys arr proofs that the region 11·as in general 01ily lighlly touc hed by ice." 

STHATIGHAPHY 

Park:,3 clcscribcs th e slrnligraphy as follom;: 
" Th e rocks forming the penin sula arc disposed roughly in bane!,.; 

parallel to it s greater cliamcLcr, but in stead of rnnning clue cast and \rest, the 
various belts turn sornc\drnt lo the so uth at both ends of the a rea , more 
particularly the eastern. As a result, the bells of rock in the cast rnn 
north of \\"C'St, and those in th e \\'CHt a liltlc north of cast. The north ern 
and so u1.h en1 belts of roek arc of earl.'· Pnlrnozoic age, but th e central region 
is composed of strata of later age (D evonian ) . On t.lw :-;outhcrn side are 
some patches of still later rorks (Carboniferous) . To und cr,,ta.nd the gen
eral >it ructmc one must conceive: (1) that rneks of early Pa l~ozo ic tim e 

tParks. W. A.: Qurhcc Burc:iu of ~\ l in es. 1929, pt. B. 
'Coleman, A. P.: Geol. i:iurv., Canada . .llus . Bull. 34. pp . 13-14 (1922). 
3Parks, \\' .A.: Ann. Rcpt., Quebec B ureau of ~lines, 192U, pt. 13, p. 330. 



129 

''"ere laid clO\rn in successive seas lhat at one time or another covered the 
whole a rea; (2) that earth movements raised the north ern and southern 
margins of the area a nd depressed the central part; (3) that both fresh 
and marin e waters occupied this central area in D evonian time and that 
a great t hickness of sediments was formecl therein ; (-t. ) that subsequent 
movements raised the '"hole peninsula a nd fo lclecl it into a nticlin es and 
synclin es more or less parallel to its greate r diameter. It is signifi cant, 
a lso, t hat ign eous activity pla:rncl a part, both during the deposition of 
the D eYonian rock:::, an d afterwards during the period of folding. 

The D cYonian rocks forming the central part of the Gaspe peninsula 
a rc alone of importance for the purposes of this report, as they alone have 
giYen evidence of pctrolifcrous character. On the east coast t he DcYonian 
belt has a wicllh of about 2 -~ miles. E lls gives it s " ·idth on the BonaYenturc 
river as 33 miles, on t he LiLUc C'ascapedia as J 2 miles, and on t he Gas
capcclia as 21 miles. The belt contin ues, 'rith "·icle fiuctuations in dia
meter, to t he :\[atapcclia rin r where its width , accord ing to Elb' map, is 
inconsiderable. 

Logan referred to these strata as i hc "Gaspe se ries" and diYicled 
lhem inlo a lmYcr limestone formation "Gaspc limestone," ::i, nd an upper 
sandsto ne formation "Gaspc sandstone." The former he regarded as 
Silmian in age and the latte r as D evo nian. Ells conside red that the upper 
limcsLones, a lso, "·en' D evo nian , and C larke at a lat er dah' placed the 
whole se ries, both limesto nes a nd sandsto nes, in the Lo1H'r a nd :\r idd le 
D evon ian . 

GASPl'l L1i\lESTOXl'l 

The limestones of the northern rim ''"ere cfo·iclecl in to several divisions, 
numerical ly indicated, by Logan; C'lnrke has grouped 1. hese under three 
formations as follo11·s: 

Feet 
C:rancle Cren' limestone .............. .. ........... .. . SOO (Loga11 ) 
C'ap Bon Ami limC'sto11e ........................... . 
St. Alban limestone ............................. . 

1 050 " 
'rno 

Thr, upper linw,.;tonc (C'r ran de Greve) underlie:; the sandstone across 
t he whole area from cape Gaspe to Perce, but 1.hc 1011·er format ions arc 
much thinner, if not absent, 0 11 the southern rim of 1.hc basin. 

Besides C'ropping out 011 the northern and so uthern sides of the basin, 
t he limesto nes come to the surface inland, on tlw summits of fo ld,.;, where 
t he overlying sancbtones have lwen removed b.'· erosion. The limit of 
1. heir extension inland is not very well knO\rn. :\Imray and Elb rC'port 
them on the Bonaventure river , buL it is question abl e if t he limestones 
south of t he sandstone bell on the GreaL and Litt le Caseapcdia a rc of this 
seric:;, as their fos,.;i]s mark them as true Silurian, not Lo\Yer DC\·o nian. 
Alcock refers to Lo"·cr Devonian limesto nes near the C'ascapedia rivN in 
Lemieux town~hip. II ere the limcsto1ws an' associaLed \ri ! h nq;i lli te 
and much tuf'f. .\.gain, in the :\foun t ,\.lbert a rea, .\.!cock rccognizl's 1.hc 
C'raspc lirn csto nes, bu t admits that the 10\rer beds may be of Siluria n age. 
lt wou Id appear that thcs(' Lo\\'er D evonian limestones arc as:;ociated 
with much more nilca nie matter \\'est ol' the BonaYcnlurc river than to 
t he east11·ard of that ,.;tream ..... 
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Th e lim es ton es of cape Gaspc arc harcl bu t trnc lim estones with 
man.\· fossils. Logan noted t he fact that rnclrn on th e Dartmouth riYcr, 
attributed to 1.he same se ries, arc Jimcl , flint y, a nd \\·it hout f'o ssil s. All 
lirneHloncs srr n during t hr pasl summ er , on 1 he Darlmo11 l h , York, an cl St. 
John riYrrs, ancl on 1.h r ir numerous tributaries, a rc of thiH clrnractrr
thi n-bed dcd, very liarcl , high 1.v siliceo us limestone,:;, rn uch con lorlrcl, 
foldl'd , :lllcl faulted. The most careful sea rch revealed not a singl e' recog
nizable l'oss il. 

:-icct ions \\·C'rc mad e of this harcl limcs t one from ::\fo.;,., issi ppi brook; 
tlw mon' t.q1ica l sto ne shows VC' ry fine Cl'.\'sta ls of calcil (' cmbedd rd in a 
sm:1 l l amo unt of amorphom; silica. Th r flin ly va ri etic,; are sirni Jar , bu L 
with a µ;rl'at quantit.\' of' amorphous silica. :\ spC'cirn cn of lhr linw,., lonr 
from ll('<ll' t he sandstone contact O il An s(' a Brillau l brook is q uit e' different: 
it eo nsi:, [s of' mu ch largC'r crys tal s of calcit e with n11111 C'ro 11 s a11g1ilar quartz 
fragment,; and some' fe ldspars; t hNc is no amo rph o11s silica, bul ;.;ma ll 
}Jil'CC'S of iJroken fossil ;; a rC' prC'SClll. 

Thl' total quantit.\· of sil ica in ihe flint.\ · lirn rs ton rs is rno nno11 s: the 
fo rm at ion is prnbalil.\· a thousand fret lhil'k and po:-;sibl.\· l'onsis ts of 2.J per 
(•e nl silica . Th e origin of this silil'a is qucslionahlc. I \\'Otilcl venture 
ilw opinion, howl'Y('I", tha t il mts drriYcd from the knc·hinp; of ash(•;; dis
cha rged from vo ll'a nocs k11n11·n t o ex ist in Lowe r l)eyonia n time lo llie 
\YC'stlrard of lhe dislricl und er disn1,.;s ion. 

CASPB S.\XDS' l'OXJ<;S 

J,»ing above t he G rand e Greve lim eston e and filling lhc central part 
of lhc geos_\' nclin c is the great series of sa ndstones, co nglomerates, a ncl 
shalrs to \\·hich Logan gaYc 1.hc name " Gaspc sandstones" au d to \rhich 
he at( rilrntrd a thicknrss of 7,036 feet. These rock:; form the whole 
eoa,.;t from Little Gaspc coYC on t he nodh side of Gaspe bay to point 
St. Peter, and probabl~· exten d under the sea nearl y to P crc0 . Inl aucl , 
t hese strata occur on all the st reams, from th e Dari.mouth to t he l\Ialbaic; 
t hey have a g reat \\·id t h on the Bona Yen Lure riYer, eros;; t he Cascapedia, 
and prnbably reach t he M atapcdia river. 

The presence of conglorn cralcs, 1.he prevalent crossbedding of t he 
sancl sLones, and the rapid alternations of sandstones and sha le indicate 
shallow water during 1.hc t ime of deposition, and t he presence of numerous 
plant remains, of which some arc terrestrial, attes ls fr eshwater co nditions. 
On the other hand, the occmrencc of occasional heels filled with marine 
fos:;ils shows t hat t he sea sometimes gained access lo t he basin. Dr. 
I. \\' . J ones reports marine fossi ls as far west as Cascapcclia river. 

The geography of ::\Iiddlc D evonian time mu st haYc been YC I'.\' different 
from that " ·hich now obtains in order to shu t t he sea out from th e Gaspc 
gcosynclinc. \Ve must post ulate a land mass 1.o t he cast. Clarke st rongly 
advocaLes this view. 'Therefore . . . . \\'C predicate \\·ith confidence 
a continental area outside and cast\rnrd of the great Appalachian depres
sion, during a ll the period of deposit of sediments nO\Y fi lling il.' 1 

iCiarkc: Early Dcvonic History of New York nnd Eastern ::\orlh :\mcric:.i"; "X.Y. State ~fus ., ~Icm . 9, 
p, 9i (1908). 
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It is signi6cant t hat conglomerates, typical off-shore deposits, occur 
in the coast section an cl on the i\Ialhaic river, but are sparingly seen inland. 
There is reason to believe, also, t hat the strata inland represent 01ily t he 
10\rer parL of the formation, as the redcli,.;h n,ncl greenish shales, so abundant 
in the coast section, arc sparing!,· seen inland in the district examined, 
but they arc reported by Dr. I. \\' . Jones on the Grand C'ascapeclia river. 
The' chief rod;:s in the ha sins of t be York and St. John rivers a re grey sand
stones and shales, the former frequent!.\· hituminous. 

The whole series of C:a::;pc sandslolles was C'arefull.\' measured and 
deserihrd b.\· Log:rn. 1 i"uhsrquc'nl \Hiter,; ha Ye nclclecl lil llc lo his account. 
The se ri rs c·on;,i,;ls of bc'11·ildering repel itions of san dstonrs, shalcs, and 
C'onglomnatrs rcaC'hing a thickness of l .0:3(i frrl. It is significant, however, 
(ha! llw lower 4,000 feel con (a ins 1 it!le conglorneral c, \rhile l he mid cl le 
and upper par!s arc far riC'her in (his c·o:usc r typr of i-;lone. Tlw upper 
part , also , is eharaeterizcd b.\' a far greater quan(il_\' of reddish :;hales and 
!'ands (hat di,;tinC'l ly eolour the on'rlying soils, as at Cap Houge, and on 
!he sou l h side of the Xorllmcs( arm of C!aspe Im_\', cast, of the bridge 
oYcr the Dal'!monlh rin'1'. .\. . .; lhe dcrpest \Yell::; in the interior prnl'lratc 
less than :1 ,000 fee( of sa nd stone and shale, \\·i(h an aYcragc YC' ry much lowc'r, 
it is apparent !hal all th r upper and middl e nwrnbcrs of the series have 
been eroded from the lmsim; of the York an d SL .John riYcrs. This erosion 
is fu rt h<'r attested i>» t lw gc1wra l a hsrnC'c of eonglonwrales in 1 he in lcrior. 
The var ious beds arc frequently cli::,coutinuorn; and lh.\·ers c;,sc nlia lly a like 
:we oflcn repealed: in consequence, it is waclicall)· irnposc,iblc io recognize 
definite horizons in isolated oute rops. The lower part of the series as 
exposed in the interior , shcm,; a fair!.\ · eonslant sequence as follo\\·s: 

N:rncblone int.crslrat ificcl wit Ii 1 Ii i('k li:'rnds of grry shale 
l larcl, yellowish " ·cathering sa ndstones 
C':tlca rcou~ sanclst 011c 
C:rancle C:rc\·c limestone" 

ln regard to the relations of lhc C:aspe limcsloncs and sandstones 
Parks slates 1 ha L " Logan believed that tlwy arc C'onformablc and Clarke 
has pm<'( ical ly endorsed l his v ie"" lf this inkrprelation is correct, all 
subsequent fo lding affeetccl similar!)· the limestones and lhc sancbtoncs. 
On the other hand, if folding ocet11Tcd after the fornrnlion of the lime
sto nes a nd before the sandstones were clcposi!ccl, the re will be irregularities 
on the surface of the lim eslonc that will not be rcYealcd by the overlying 
san cl stones. 

\\' here the brn series arc obsctTed in contact-cape Gaspe, Dart
mouth, York, St. John , ::\Ialbaic, Bon:wcnture rivers, aud their various 
afflucnts-thc sandsto nes seem to lie almost conformablr on the lime
stones. There is, hO\YCYer, al\\'ays a slight difference in clip. 'Wherever 
observed in the interior, the limestones arc folded ancl faulted far 
in excess of the adjacent sandstones, strnngly suggesting deformation 
before the deposition of the latter. Alcock records distinct unconformity 
between the two series in the tom1ship of Lemieux and suggests a like con
dition in the ::\foun t Albert area. The facL that the Gaspc sandstones 
overlie indiscrimi1nitch· Rilmian and Devonian limestones and volcanics 
points to a greater clc1)rcssion of the basin implying carLh rnoYemcnts in 
the interval." 

1Gcol. Sun·., Canada, Rcpt. for I 34 , pp. 80-110; ibid., Tic·pl. 1863, pp. 394-396. 
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STRUCTUIL-\.L GEOLOGY 

Th e sedimentary rn cks now fo und in (; aspe peninsula were deposited 
in t he St . Lm\Tence geosyncline. At least at t wo periods sedimentation 
\\·as in te rrn pted by moun tain buildin g accompa nied b~r igneo us activity. 
The fi rst of these prriods of mountain building took place in Ordovician 
time a nd t hese " primary or early fol ds," according to Clarke,1 
"arc those " ·hich find their centre oi· prolnxis about t he Shickshock or Xolrc D nmc mount
ains . . .. \ bout th is ridge of Precn mbria11 cr.1·stallin cs a rc t he grcn.t nrens of crumpled 
sltalcs which are design ated by the Canadian geologists Cambri c and Cambro-:::li luric 
and which bu il d the rock walls fronting t he great river (St . La11Tcncc) as fnr as cape Rosier. 
These early .P'1hco,,oic rncks in the ;.;t. L:t\\"rence va lley, believed to represent sf rat a con
tinuing to the close of the Lo\\"cr Siluric, nre so irrogul arly d isposed that their unconformi ty 
11·ith beds above is ev id ent Th e val lev of t he lo11·cr Ht . La11Tcncc river 1rns 
outllned by the primary fo lding, but was nol co ni"pletcd until the dntc of t he great folds 
of Devon.ie time." 

According to Alcock2 t his OrdoYicinn distmbance "was accompan ied 
by the intrnsion of se rpentine rocks, but ns fa r as ii is kno\Yll there are no 
gran it es in the peninsula related to t his p<' riod of deformation." 

The next p<'riocl of moun tain building took place, according to f::khu
chcri a nd Dart, towa rd t he close of t he :.\'Iicld le Devonian \\·hen "lhe whole 
of t he St. La1H(' ncc trough was i1woh·ed in mountain making, t he Acadian 
dist urbance, nncl t he prophesy of t his orogeny was al ready herald ed in 
i\Iicldle Silurinn time wh en volcanoes began to pour ont mu ch basalt." 

According to :\.lcock3 

"the main strncturnl features of t lie pe11insul a todnY date fro 1n the period of Devonian 
fo lding. The who le region was th rom1 into broad folds a long cast :rnd "·est lines, which 
was app:irentl>· the di rection 11·hich the Ordo1·icinn fo lding had take n. In eac h case the 
t hrust was agai11st the old land of l' reca mhrian rocks to the north, :ilong \\"hose border 
t he gcosy11elinc of P ala'ozo ic rocks has been deposited. The fol ding was nccomp:in ied 
by fau lting on :t large scale . T he D e1·011i nn period of fold ing w:1s :1ccornp:111 iccl 
b~· the intrusion of a granite bathol it h . The period of Appalnchi:rn fo lding 
which afTcctcd the eastern l"nited i-'tntes in the l'ermi:m apparent!>· did not extend , on 
any large scnlc at least., in to C:aspc. The chief evidence fo r t hi s li es in tl1c structure of 
the series of c·onglomcrntes aml sand stones, k11own ns the Uonaventurc series, which 
bonier C'haleur ba.1·. Thi s t hick series is probably eit her late D evonian or earl>· Carbon
ifcrou$, but its :igc is not clcfinitel.1· kno\\"n The ser ies uniformly lies horizontally 
or with vcr_,. 1011· angks of dip , but is broken hy faults that m:1>' date from the . \ppnl :1chian 
rnovemcn t. " 

Since it i,.; helic1·ecl the oil prospcds of Gaspe arc confined to D<'nrnian 
st rata the cxl(' ni a nd deformation of thcs(' roeks a rc important from lhe 
standpoint of petroleum geology. ...-\. ccorcling to Parb,4 

"the Devonian basin of sed imentation , in the coastal region, extends trnns1·rrscly from 
Cape Hosier c·o\·c on the north s ide of cape C:aspc to near the mouth of the Litt le Pabos 
river, a distance of about 36 miles in :t st might lin e south 2fi degrees west. The axis of 
the basin is normal to this direct ion and stretches inland for a long distance . . 
The underlying roc·k is limestone and the upper rock sandstone. The latter is more limited 
in width cxl('mli11g about 22 lll ilcs sout h 25 degrceR ,,·est from i hc L ittle Gaspc cove. 

This whole region may be regarded as a hroad syncl ine "·ith the upturned :111d denuded 
strata forming its northern and southern limbs. :\ lore or less parallel to the 1011g diagonal 
of the basin, i.e. \1·psf 2.5 degrees north, the rocks arc folded into ant ielines :111d s»nclines and 
distorted by both strike and dip faults." 

1Clarkc, .I .. \I =""""York Stall' .\! us., )fom. 9, p. 15 \ 19~8 l. 
' Alcock, F. J. G1•ol. ,;un·., Canada, }lcm. JH, p. 50 (19261. 
3.·\lrock, F .. J. G C'o l. ~urv., Canada, .\lcm. H.4, p. 50 ( l!l26 l. 
4Pa.rk.::., \\".A .. \nn. Hrpt., Qucbl'c Bureau of .\line~, 1!):?9, pt. B, p. -11. 
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Sir \\-m. Logan , "·ho first st udied Gaspe a rea, recognized certain 
definite structural featm es in thr D evonian rocks. At a later date Ells 
published a map1 of th e Gaspc oil fi elds showing the poF:ition of the anti
clines and faults that had brrn rrcognizcd . P arks has acl cl cd a furth er 
co ntribution lo t he st rn cLurnl details and now recognizes, from nor th to 
south, the follo\Ying main st ructmal fcat m cs2 (See Figmc 16): Nor thwest 
Ann synclin e; Haliclm a ncl a n liclin e : H aldiman cl fault: York River syn
clin e; l\Iississippi anticlin e; York HiYc r fault; Tar P oint a nticline; and 
P oint St. P eter a nticlin e. 

"The Poin t St. Peter ant ir linC'3 is a wr,- d istinct fold, approximately parallel to t he 
rim of t he basin a long cape Gaspe. The summit of the fold is denuded inland and the 
underlying limestones come to the smfare 1 o \\'ithin a short di stance of po in t St. Peter
murh nearer 1 km the old maps indicate. T he St. John river fo lJ O\\'S the fractured crest 
of t his fo ld for some distance; it then breaks across the northern lim b and reaches t he sea 
through 1 he synclinal valley in t he sandstones . . . The country bet1wen cape 
Casp<' :mcl point St. Peter anticline constitutes a broad, syn clinal va lley, \\'ilh the lime
stone floor depressed to ::t dC'p1h of al least 3,000 feet bclo\\' sea-level and with its flanks 
risi11g to :t height of nearly 2,000 feet above sea-level . . . . . In general it nrny be said 
tlrnt this s:-'llcline is upfoldcd into minor anticlin es, cut by nrnjor faults both parallel and 
transverse lo ii s axis and much faulted and jointed on a small scale." 

Th e clelails of th e sl rn ct m e accordin g to Parks arc as follo11·s.4 

"sOH'l'llWEST .unr SYXCLIKE 

Th e strata on t hr northern side of Gaspc hay clip generally south 
25 clrgrces \\' est to\\'ards lhc \\'aler. At t he extrrmi1 .\' or 1 he cape the dip 
is onl» 20 clegrres, hut t he a nglr inc reases suclclenly lo 50 degrees or 60 
drgrl'es oppo:,ite cape H alclirn ancl. At t he Dartmouth bridge it is only 
12 to 20 cl egrrcs, ancl it smrrc l.'- C'XC'C'C'<b :30 degrees lo th e falls. All clips on 
the D ar! mouth arc souU1\rest1nt rcl , indicating thal the rin'r is norLh of the 
axis of the S_\' nclinf'. l l is appnrcn! that the strata arc more sharply 
fold ed from t he poinL opposit e ra1w Halclirnancl to t he mouth of th e 
Darlmout-h than ri1 hcr cas l or \1·rst of this slrctcb. This fact rn av be 
explained b.'- the H alclimand a ntic lin e and it may inclieal e, :1 lso, that th e 
laitcr strn ctmr may nol C'X1t'lld far inl and . 

11 .\LDDL\XD c\XTICLIXE 

.\ pronouneecl a n!iC' lin f' l'Xlcnds from Cape Ila lclimand 1o above the 
moulh of the Dartmouth. I lwli<'YC'. ho11·ever, thnl il dirs oul, or is cut 
off, h.'' a lrnnsversc' fault , at or nl'ar \\"aterin g brook. Th r strata dip on 
Lhc aYerngc nor t h 25 cl egrrrs ras1 alo ng t bc shore from nl'ar eapc Ila ldi
man<l to within a mile of the Dar!rnouLh bridge. The a nglr of dip varies 
buL is i1 evcr lO\\'. On the rnacl nrar Caspc harbom, al th e rn outb of Bean 
brook, and on the hills abovr C:aspe Yillagc, the sl ratn arc Yerlical or even 
dip so ulh\\' est. I believe this rrYr r,.;a l to be clue lo overt urn ing rather 
t ha n 1o having passed !he sununi 1. .-\bout a mile bdo,1· the Dartmouth 
bridge Lhe clip is again vertical or C'\'C' ll south\\'cslwarcl al wry high angles . 
His impossible lo slalc whellwr l his point marks the summit or \Yhclhcr the 

1)1 a.p Xo. 802 to accompany Part A, ,\nn. H.Ppt., G l~ol. Surv., Ca.nnda, vol. XY . 
~ Parks,\\'. A.: .\nn. Hl·pt., Qm·bec J.jurl'au of ~li1w:-;, J929, pt. B, p. 42. 
3J'arks, \\' .. \.: Op. cit., p. 42. 
•Parks, \\'..\.: Op. cit., pp. 43-48. 



134 

~trata arc oYcrtumcd. I am inclined to f;n-our the latter conc lu sion as 
th e local it\. is \rithin :t half mile of t IH' :-,y neJinal axis. It is PY ici Pnt that 
tlw no rt hc'rn Jim b of 1 he Ha ldirn a nd a 1; ticli1w or t lw so u t hPrn Jim h of 
the )forlh11·e:-,t Arm s.n1C'lin c is muC'h s teeper than the nortlH' l'l1. Th e 
ii hal.v nn(11rr and rrd C'O iom or tlw strata hrlow thr Dnrtmo11th bridge 
indicat e tha t they belong to the upper third of the ser ies. Erosion sen
\rnrd has rcmoYed these upper hPds n 'n'aling tlw middle hPds along the 
shore at :-;nnch- bench. 

Th e surnlnit of t lw lfaldimand :tnliC'linc c:1 1111 ot IH' acc11rni Plv located 
IJy th e cYidc'nc·c nt hand. It certain ly lies bet 1rc•rn thr shore. and th e 
cirnin of grecit hills thal border the ~o uth side of t he :::\odhwest a rm , 
for the fC'11· exposure's that C'ould he found IH'l1rec' 11 the shorP and th e hill s 
indicat e southprl.\· dips :d COlllparntiYch- ]my anglrs. I think th e cres t 
~tr ik e•s tlw ,.,hon' 1n'"( of C:a:-,pl' Yillage. ]n the Haldi111a11d 1w11imrnla the 
summit clrws not SC'C'rn to folio\\' thr samr lin e, hut to he clispla ePcl to the 
11·es t, and to be about al the point 11·ltcre th e Douglm;lo 11·11 rnad !Payes the 
:-;ouLhll'rst arm. From hPrr it rn11 s out 1o c·apc ITalclirna11d. Frnm 
C-aspe harbour to 1 he rnad mentio ned a lioYC', t IH' dip i:o north ward , bu t 
gradually dcerpases in a ngle ; \l'C'si of tlw road tlw dips arc southwPshr :u·d , 
nbo at 1011· ang!Ps. Th r dislocatio n or thP summit 011 th r hrn ;.. id Ps of the 
arm llla~ · ])(' due to a t r:u1 sYersc fau lt ; e1·id enee of t his kind ol· faulting i::; 
not 11·:111 ( ing PlsP 11·hr rr . 

Th e so uthern Jillli J of the 1-Ialdimancl a nticline ic; no t 11·cl l defined. 
Th e• dips an' u s ual!~· at :t loll' a11glr ,.,0 1itl11H'shr:trd , a nd arc ol'te11 irrrg ular 
and ro nfu l'rd . The Jllo;-,t co nsistent sC' riPs of ohsc' r\':d ions 11·as obtainC'd 
011 t lw so uth ,.. ho re of ( hC' :-;ou Unr C',..f :mn, 11\'C'ragi ng 20 degrC'('I', so u ( h :32 
dcgrPe',.; 11·r,,t. 

ThP eli,..t rie! s of highl.1· in clin ed or ond urncd st ra la of thC' ]faldi
lll:l!ld ant iC' lin C' ha Ye faC'ilitalPd th e• e•:-,e·a 1w of' pdro!C'11111; hPll <'<' t he :-, pring 
at :-lnndy ilC'aeh, the st rang odour of the s trn ta :t t Caspc Yil lagl', and th e 
:-,eqrnges along the upper pa rt of' tlH' :-,o uth :-,horc of' th e :\ort l111·e·st arm. 

lL\.LDDLl.XD FAuLT 

..-\ prol'ound fault, a c;hor t cfo,tanee so uth of th e axis of the lfaldinurncl 
a nti clin e, has ,.;c riou sl.\· affcctecl ih <' interpretation of' the antie·lin r it self ; 
in fact , it scr1ns to 0Ycr:-,hado11· thr aniiclin c in the st rn ct m c of the' di:-,t ri ct. 
The upthro11· is on th e so uth side and t he underlying Jirne,.;(onl'S are' ex
posed Oil a l'a llgC' of hills, 1,000 fcrt abOYC sea-Jc-n• J. fo Yie11· of' { hr high 
dip to11·anb the north of the sa nebtoncs along the coa;,t iL 11·o uld 110L be 
neee,,:-ia ry to assume a p;rC'al clisp] ;\l'l' lll C!l( to accounL fo r the out cro ps of 
limestone, 11·ere it no t for the fact that the few dips obeiervcd a long the 
north flank of the range arc all al a low angle loward:o lh C' so ulhwcst. 
It is a,.;:-;umcd, t herefo re, t hat th C' an ticlin e is ::itc0p onl>· on its northern 
;.,idc an d that the fault lies south of the summit. The nort hwesl ll'arcl 
extcnl'io n of l he fault is no t kncmn ; it possibly rcaelws to the vicinity 
of the serpentin e mountain , 8 or 10 miles above the D a rtmouth bridge. 

Eastward , the lin e of fault seems lo st rike th e shore of t he South
\l'C::it arm, about 11 miles west of the 11·barf at Gaspc. The only indica
tion is the clislurbccl condition of the stra ta. .A.cross th e arm, a similarly 
contorted area may represent the continuation of t he fault. . . . . . 
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Thrr<' is no douht that a fault nbout in Jin0 \rith the Haldimand 
fault cxt0ncls up the Ynllr.'· of Seal Cow brook. On the shore of the 
D ougbslown harachois , \\'h r r0 th0 <'xtension of this line would strike 
the \\·ater, is an arra of confused a nd in·('gular clips. IL is possible that 
the;;r I wo faults a rc co ntinuous and r0pr<'sent lh<' Rnm0 line of fradme. 
The cl isplacenwnt s<'<'lllS I o lw rn or<' prnnou nccd in land. 

YOHK HL\'hlt SYXCLl:\E 

A second ;.,ynC'lina l deprc;..;..ion IH'I wee11 cap<' Uaspe and po in ! St. 
P <'i<'r, JH'rhap c; to lw r('gttnled as the major do11· n- fol d , extends nor!h-
1re;..t ward from the Dougla;..to11·n h:uaehois. 111 ! he 11·ceile rn par( of the 
an':t under r<'Yi<'''" the ,.,y nelinc is in((' ITupt<'d h,\· :1 great :rntielin:tl fold 
D fi ,.,,,i,.,,., ippi anticline) \\'hi<'h diYidcc: il i11to !Im. Th e eiouthern or main 
bran <'h fonn;., l l1e Ya ll C'\· of I be York riYcr; the nor! hrrn branch I ics hcl 11'('('n 
the ::\fi,.,,.,i,.,;.,ippi and JT:°tldi111and anli<'li11ec; , and par!;, from the main branch 
IH':1 1· the 111outh of tbe York riYrl'. Jt is prnhahlr , al;.,o, that th <' N'orthwcsl 
Arm s\·n(' lin e hccorn<'" ('on flu e1li 11·ith this rnajor down-fold u1Hkr th e 
11·:lf<' r of C:a,.,pc hay. 

TIH' dips oft he ,.,a11d;,to1H'c- lo11·ards l IH' axis oft hr York Hin' r c-_l'l1elinc 
arc not high. Th r Hoor of the fold j,.; hrnad an d undubli11g ; in conse
qu <'ll<(' t IJ<' exact li1H' of :1xic; is diffieult lo dde nnine. A p('(' llliar a11d 
lllH'X JWC'ied feat mr i,.; I hat t lw pn'rn iling dips an' 110! diredl,\· lo11·:HcL.: 
tlw axic- hut that the.1· tre11 d \\'C,..!lrn rd. En'n alo11g the :bsurned axi,.; 
lhc dips an' a t a 1011· angl<' to the 11·cc-I. Thrre i,.; 110 doubt that lh e mai11 
s:l'lwli11e plungec- IH' c-( 1rnnl , \rhcrea,.; OIH' \rould h:ff(' ('xpectecl an ('ac-111·ard 
plu11ge. .\ s tlw 1i111(';.,(01w" outcrop at Jllll (' h high('(' Jen+; inland than on 
Iii (' c·o:1,,t, it rniglit h(' co1H'ltl( lcd th:tt both 11]1\Y:trd :rnd downward l'oldi11g,.; 
\\'('!'(' Jl\OJ'(' ])l'Onoun c·cd i11J:llld. 

YOHK. lU \"J·;Jt F.1.UL'l' 

Dr. Ells re C'onb a fault so uth of tlH' fo(('rn:liional Oil C'ompan>"s 
11-(' ll in ·York, with an uplhro11· on the south side; 1 hi s sam e fault is recog
nized In· him \1· e;.,t of tlw mollth of the Little fork. There is no doubt 
of I he cieem1·<'n('c of lint('c-loue in the b ed of the York rivn along this lin e, 
11·hich i,.; :1pprnximatel.1· pnralld lo the grcal Jfoldi1naml fault. H serms 
a fairl.1· ,.;afc ac-sumplion that the York HiYe r ,.;,\"ncline is divided into (1H> 
,,[rnctural hac-ins h,\' this fault. \\"c;.,( of the faull the plunging character 
or lhc S,\" ll ('line is mo::il apparent. Here \\'e haYe :1 dis li11ct st ru('Lural lmsin 
"'ith sear('<' I>· a (·on( rad ietory o!Jeicn·:tlio 11 ..... . 

East or the fault the hroacl Yalle,\· again shom; th e prevailing \reslcrly 
dips, hut llwy arc less pronouueed near the coast. . \.minor, s harp].\· folded 
anticline crossec; the Big fork of the York aboul half-ll'ay bcl1reen the axis 
of the sy11<:li11c and the limestone outcrop to the north ..... . 

Th e norL11ern braneh o[ the g reat syncline lies between the Halcli
mancl and ::\Iississippi anticlines. This area is elcvnlccl, deeply covered 
with drift, and difficult of access. Sueh observations as "·ere possible 
sho11· fairly fla t -lying strata \rith low and , ·arying dips. 
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:IIISSISSIPPI AN'l'ICLINE 

.\,;already stated the main synclinal valley is interrupt ed in ils western 
part by a broad anticline from the summit of which the sandstones have 
been eroded away except towards it eastern end. The anticlin e plunges 
eastwards, the limestone outcrop diminishes in width eashrnnl and comes 
to an end a short distance west o( the lin e between York and Gaspc Bay 
~outh. Frnm this point the anticline continues cast for about 5 miles 
in the s:lndstoncs. . . . . . North of the axi;; , a fc\\· observations 
;;ccm to indicate supplementary fold s, but in sufficient \\·ork was done 
to j ustif.v any details . 

'J'AH. POINT ANTICJ,JNE 

A pronounced fold at Tar point brings to sea-level the lo\\·est layers 
of lhc Cfaspc sandstones, if not the Grande Greve limestone ii::;clf. . . . . 

It is true that from Tar point to Douglastown , and on the south shore of 
the barnchois, the dip of the strata is consistently northward. It is also 
true, howeYer, that the clip is likewise northward " ·herever observed 
bet,,·een th e limestone outcrop of th e Point St. Peter anticline and th e 
supposed extension of the Tar Point anticline inland. In other words, 
there is no evidence of a south ern limb for the anticline if it nms as sug
gested. 1 am forced to the conclusion that the Point :::lt. P eter fold dom
inates the Tar Point fold and that lh c latter ii:i co nfin ed to a narrnw belt 
along the coast. 

The crest of the Tar Point anticline is dearly defined on the coast. 
The norlhcm limb, ll ca r lhc summit , clips 65 degrees north 30 degrees \vest. 
On the irnmcdialc south side th e dips arc southward but Yariablc in direc
tion and degree as far as An sc a Brillant brook \\·here the st rala arc clis
tmbed by a fault. So uth of th e brook the st rata gracl ually assume a 
consistent clip at about 30 clcgrccs, so uth 32 degrees cast . . . . . A 
distinct fault, obserYed \\·here th e railway crosses a small brook nort h 
of Tar poi11t , also strikes in practically the same direction . A fault occurs, 
also, at the mouth of A11 se a Brilla nt brook ; it is reYealcd only by greatly 
distu rl >C'd strala that do 11ot permit its direction io be asccrLai11 cd . 

The coastal region bet\\·een Tar Point an tic lin e and 1 he Douglns
town barachois is more dist mbed ih a n the section along the coast would 
indicate. Observations on the railway ancl on t he highwa)' show strata 
in attitudes lhat \\"Oukl no t be suspected. Th e clip , ho\n.'wr, is generally 
nortlnrnrd. The most significant feature is the orcul'l'cnce of a stro ng 
fault along Seal CoYc brook. Th e slmla dip i1orthm1t'cl 011 both sides 
of the st ream, but the inclination is mu ch less on the north sid e. lt is a 
rcaso nahle assumption that the tar and oil secp:tge,.; along this brook arc 
clue to the fault. I hnYc already suggested tha t 1 lwre may he a connexion 
between this dislocation and the Haldimancl fault. In any <'Y<'nt, there 
is a zone of fractming rn11ning i11 ll1 c same gc11ernl direction that it would 
be \Yell to aYoicl in a search for oil. 

l'OlN'l' ST . PE'J'gn ANTI CLIKE 

This folcl is the dominant strn ctm al feature of the district and bounds 
t he south ern side of the basin. Its summit is den uded of sandstone for 
the most part and only near the coast is it so coYerccl." 
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EYIDEXCE;-; OF PETHOLKC":.\f 

Seepage::; of oil have long been kno1rn to exist in Gaspe peninsula. 
Hegarcling ihe:-:c. T. Niel'I'>. Hun tt in 1866 rcpodecl "petrnlcum Rp rings and 
gum heels or :-:uperficial accurnulation R of thickened petroleum are met 
1Yit h in a great number of' places t h rnughout this region, sometimes issuing 
from the ouicrnp::; of the limesto ne , hut more generally from the OH'rlying 
::;an d:--ton c." 

Thc"e pcirole11m indication s were clescribccl li>· Sir \\ 'rn. Log<Ll12 in 
1 63 <H follow:;. 

"Thr limrstmlC's oft his rrgion . :lrc ohscrvrd in various poi11ts on Dartmouth, 
York, :111 d :\lalh:1ic riYers to be more or less irnprrgnated \\'ith pctrolC'um. Thr limestones 
are generall:-· dark bluish grey \\'ith h1vern and noduks of ehrrt :rnd nrc t1·:n·e r,;ed h:-· m1mcr
ous vrins of ll"hitr cnl<--spar sometimes including drns~· caYities. These often hold pet
roleum ll"hich imprrgn:itrs t he calc-spnr and is sern to rise tot he surf a er whrn freshly broken 
fragments of thl' rock :1rr th rmrn into 1rntcr . . In many places throughout this 
region the 1imest011e is oYerluid by a sandstone . . . . Tl1is rock near the mouth of York 
riYer is like the limestonr, imprrgnatrd \\'ith pet rokum, and 011 t he same riYer, about 12 
miles from the rntrnnee of c:aspe basin, small portions of solid bitumen \\'ere found in the 
c:11·ities of a trap dyke cutt ing the sandstone .\t the oi l spri11g at Silver brook, 
a tributary of York riYer, the petroleum oozes from :i maHH of sancbtone and arenaceous 
,hale ll"hich dips southcastcrly al an angle of 13 drgrees and is nrarlv a lllile to thr south 
of the crO\rn of the ant iclinal. The oil, which hen' collects in poob a long t he brook, has 
a grel'nish colour and an aromatic odour . . From a boring 11·hich has lil'rn sunk 
in the sandstone to a depth of about 200 fret there is an aliundant flow of 1rntcr accompanied 
11·ith a little gas and ver:-· Slllall quantities of oil. Farther 11·cstward, at about 12 miles 
from the mouth of the river, oil 11·as observed on the surface of tlie 11·nter at the outcrop 
of the limestone. Petroleum is met with nt Adan1s' oil ,.pring in the rear of lot B of York 
ncnrl:-· :2 miles cast of south from the entrance of Gaspc hnsin. It is here found in small 
quant iti es floating upon the surface of the water; and ncnrlJy is a layer of thickened 
petro leum mixed 11·ith mould, at a depth of a foot beneath t he surface of the soil. A mile 
to t he castlrnr.cl, at Rand:-- beach, oil is sa id to occur, and again at Jlaldinrnnd town where 
it rises through the mud on the shore. These three localities are upon the sandstone 

. F arther to the soutl1east about 2 miles west of Tar point, which 
takes its name from the petroleum founcl there, anothrr. oil spring is said to be found, 
three-quarters of a mile south of Real cOl'l'. On the south side of the Douglastown lagoon 
and about a mile \\'est of the village, oil rises in small qu:rnt itics from the mud on the beach 

Fa rther to the 11·cst wa nl oil is said to occur on the second fork of the Douglas
to1111 river. Traces of it have also been observed in a brook near flt .. George cove on the 
northeast side of Caspe hay. In none of these localit ies do the springs yield any large 
quant itirs of oi l; nor have the borings 11·hich have been made in t11·0 places, been as yet 
successfttl." 

Th e same a uthor ah:;o describes the presence of oil in a greenstone dyke 
at Tar point. Cavities in the dyke "arc filled 11·ith petroleum ; this in some 
in:-;tanc;e::; haii hard ened io the consistenC>' of pitch." 

Regarding thr presence of oil seepages in Uaspe Parks states3 that 
''mo re Lhan eight.I' localities of oil seepages 11·rrc knom1 long ago and it 
1rnuld not he difficult to c-itc one h u ndred or more aL the prese nt elate ." 

Development of the Field 

The fol1011·ing ac·counL by Parks4 gives an outline of th e sea rch for oil 
and ga;.; in Un::;pe. 

11funl, T. Rl1•rry: Gcol. '°'"""··Canada, llcpl. of Prog. 1866, p. 2GO. 
2 1..o~an, Sir \\'111 .: "GC'olo.(?;y of Cun:ida, 1863," pp . 788-9. 
3Parks, \\' . :\ .: .\nn. R('pt., HurNui of .\l inl':--, Qut•bt•c, 1929, pt. 13, p. 10. 
4 Park~. \\'.A.: ()p. C'il., pp. 1-10, 12-2i. 
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" Th e fin;t published r eferen ce to the occurrence of petroleum in Gnspe 
nppeared in the " Proceedings of th e Literary and Hi;,to rical Soeiet_,· of 
Quehee" in 1836. Th e articl e \\·as \Hitl en by ::\fr. ::\fcC'onn ell and the 
mat erial \\·as rrferred lo as "Darbadoes tar. " In tlw Heport for l -+-! of 
t he C:eo logical 8mvey, Canada, Sir \Yilliam Loga n described in detail the 
coa;,t sect ion of Ga;,pe, and referred lo the bituminous matter at Tar point, 
and lo petroleum ;,p rings or seepages on t he beach nhoYe D ougla st0\n1 
and on Silver brook. Th ese occu rrences, and many ot hers kno\\'11 lo the 
inhabitants or the cl is t rid, s lim u lnted a desire to find some use for t he 
matNia l. In 18-16 Count de Hott' ermund mad e sornr ;, ugge;,tion;, in this 
res1wrt, but it \\'as not until afte r t hr diseoVN,\' of pl'lrnleum in P Pnn s,\· l
vani:t in 1850 that ;,niou s a ttrntion "·as clirerted to the Ga;,pe occurrence. 

Th e first attempt to drill for oil \\'a,.-; made in 1860 by the C!nspe ::\[ ini ng 
Company \\'hi eh drilled two ;, ]rnllo"· wells, one 011 the Douglnst01rn beach 
Jll'nr t lw oil ;,p ring;, , a n cl thr otlwr 11 em· th e "Prin g on ~j\,·cr brook (C ':trnpbell 
\\·elJ ) . ::\either of these \\'e ]] ;; :vie \d ed Jll Ore th a n :L t l':l('(' or o il. 

All t' nli on \\·as again clra\\·n tot he C:a~pe oil field h.'' thr more comp lete 
cleseription co ntain ed in the report for J863 of the ( :PologiC'a l ~ur\'l',\·, 
Canada. B.'· this time lh r co1rnnl'rc ial Yalu r of pdrolt'um had bel'n fully 
estah \i ;, hecl :1ncl the sea rch for n e11· fi elds \1·as being aetin· h · ca rri ed Oil. 

The revival of iute re:-;t was shown in th e drilling of a 1\' l' ll nea r the ;,ite of 
the oil ;,p rin g al ~and,\· IH'ach by t he C:aspe P etroleum Compan y ((;·aspe 
Oi l C'ompan,\· ) in 1865-66. This 1rell, kn own :ts th e ( 'ona nt or .\.chun ,., well , 
produced a ~mall qt1:tntity of dark oi l and co ntinu es to yirld a similar 
prod u('( to t h<• J1r<'"<' n t clay. t Thi;.; compa ny acquired near\.\· :)0,000 a errs 
of land in hloek:-; 20, 38, "10, -12, -1-1, 3-1. The fo ilurr of the:-;e ra r\_\· attemp ts 
diRro t1ragr cl ft1 rth cr opera( ion;, and it was not until a hot1 t 188() that a m ore 
se riou s exp loitatio n of lhP region was begun b~· th<• lnt rrnat ional Oil 
Corn pa 11 y of Hl. Pau I, :;\[in ne::;ot a . This l'Ol llpnn,\' :irq u ired from the 
governm ent -100 ae res in block -tl , l01rn ;,hip o[ Gall, bui lt a road of 17 
mile;, from Ca;,pe Jia;,in, and ;,ank a 11'l' ll in thr vicinity of ;,eYl'ral oil ~p r i n gs 
long knO\rn to oreur :1l this point. Likr its prrcleee;,;,ors thi,., 11·<'11 pron'd 
unprocl uct iYe. 

_\.bout this lin1r the P l'lro lemn Oil Tru st 11-:1s orga nized in Englancl 
ancl hegan operatio ns on a larger scale in 188D. This eompa11.1· aequired 
50,.J.13 a l' res of land whieh \1· e re ;,e lected Ii,\' ('harl<•s Hobb in th e arPa he 
eo n;,idned m o;,t lik <' i,\' to proYr produdiYe, i.e ., a long the lines o[ anti
clines that wr re supposed to ira,·c r;,e thr IJa;,in drained b.\· the \ ·o rk and 
S t. J ohn rivers. Th e c·m11pan,\' , und er t hr prr,.,icl en e.\· of Alfred ·w. C'ar
prntrr of London , ca rried on thr \\·ork both inde1wndenlly and t hrough 
sub;;idi:tr,\· l'OrnpaniPs of \1·hich t he fo llowing were the more important: 
Canada P e trol l' um Company, Brlgiurn Oil l'ompan.\· (La Hoci6l6 B eige 
des P 6troles du Canada) , a nd Iri;,h Proprieta ry Oi l Fields of C:aspl' (after
wards, Oil Fi r ld s of C:1spe, Limited) . The Petroleum Oil Tru;,l drilled some 
fift y well s, either for itseH or for the sub,,idiary comp;wies , th ose of th e 
Canada P etrnlcum Compan y alone being given separate numbers . \Yhile 
rn an,\' of th e \r ell s " ·ere dry or y ielded only salt water and a limited quantity 
of gas, some prndu cecl enough oil to enco urage the laying of pipe-lin es 
and th e erect ion of a refin ery. The r efi nery 'rns built by t he Canada 

• Ca n~di:tn Scm1'ry, G:i>1w , John Lovell, \!on!rcal, 1889. 
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P ctrolrurn Compan)· in 1900-190 L on th e north sid e of th e Y ork river on 
t he so uth halws of lots 31 and 32, range I , Gaspc Bay Sout h . 'The plant 
consists of hrn still s of 150 barrels capacit .'; each , \\·ith a series of tanks a nd 
the n cccssar>· 1rnmp~ and engin es with a cent ral tank of 2,E>OO barrels 
caparit>·· Th e tanks a rc m adl' of iron nnd co nn ectecl h.v pipes. There 
nre ten of :)00 barre ls, hrn of 300 barrels, besides o ne of 500 barre ls in the 
:-fo.;siss ippi district , and t hose of the ,,·est ern \Y ell s . Th e total capacit)· 
i,.; from 8 ,000 to 0,000 barrels and the refiner.\· is co nn ected \\·ith :-fo,sis,.;ippi 
ancl ot her r l'gions i>>· about 1.1 miles of 2-inl'h pipe.' 1 This opt imism 
sl'ems scarce'!.'· to haw hecn justified in Yie,,· of tlw fact that Ell:; esti mates 
the 1ot al yield during the »Ca rs 1901 a nd 1902 at 23;) barrels l'xc lusiYe 
of eNtain q ua nti ties lost I» · fire a nd ot her causes. OpNation ,.; ('Cased 
entirely at the closl' of 1902 a nd shor t l.'· af te rward s the com pan .\' wen t 
into liquiclat ion . .-\ t a sheriff 's sale in London , Decem ber :30, 100:) , thl' 
fo llm,·ing prnpcrtics of the P. 0. T. \\·ere cl ispo11ed of: 

(l ) Ben ch lot, tmrnship of Y ork , ::\ lcC'onnell point, 011 the sout h s id P of Ca~pe h:isin. 
(2) BP:t eh Jot, imrnship of York, south side of <:aspc b:1si11. 
(:3) Lot s :3 :md 0, range J.J , Y ork. 
1-l) Lots :rn, :3 1, :32, :n, :H, 3.5, :JG. :37, 3!), r ange I , C:aspcBay ;.:out h ; lot :22, r:mgc 

III, ·York; lot s:), G, 7, r:mgr lT , C:aspe 13ay South . 
(:) ) Blork :!O, township of Blanchet. 
((i ) Blocks 32 :md -1-:!, tow·nship of <:alt. 
(7) Block s :3:-; and ~O, tmrnship of Ln roq uc. 
(8) Bloeks -f-1- and fill , townshi p of Baillargeon. 

Th e ln1lk of th i,.; acreage, together \Yith m1111ng rights , is no,,· th e 
proper(.\· of t hr C':tnadian Internati.on:d Pulp a nd Paper Cornp:t11y as 
fo llom;: 

. \ ('r('S 

Block 20 ........ . ... .. T o1111 ship of Bl a nchet. .),OOO 
" :32. -1:! . " c :alt.... 10,sno 

:38, -10..... . . . . . Laro<·quc. ll ,2:3:2 
·1-J, 51J. B:1i llurgc011 . D,:'i-1:3 

Thi.~ cm11pnny :t lso hold s certn·in lands and mining right,; in range 
Il. <.:aspe Bay :-;ou th. The trads in range I , C:aspe Bay South , hl' long 
to Ll'Boutil li er and \\'h a lcn or Uaspc h:irhour a nd :1bou t l0,000 :tc• res of 
mining righ ts in G:bJW Yillage, York, Unspc B a:-· f-iouth , an d D ouglas 
belong to an English gentleman 1d10 acquired t hem from th e liquidators 
of the P etroleum Oil Trust. 

Th e " ·e ll ,; of a ll these comp:uiies \\·e re locakd in 1he Yir init.Y of C:-aspe 
hay, particular].\· in the a rea drain ed by t he York and :-lt. J ohn ri vers. 
The select ion of "itc,.; \Yas co11trnllccl h» 1 ,,.o factors- th e pre,.,e tH'l' of oil 
seepages, and the supposed pos it ion o f three ant iclin al fold;.; , H a ldinrnncl , 
Tar Point , a 11cl ~1. Pet er, as d l' termin cd in the coast ,.;ect ion b» :-;jr \\'illiam 
Logan. 

Th e fai lur!' of any of the \\·ells 1o produce oil in commcr l' ial qtiantity 
led to l'ornp lctc ccssat ion of operntions in 1903 . About 1cn >· ca rs later 
a noth er attempt 1rns made' a nd a f, ingl l' \rcll ,,·as drilled near the north 
,.;idc of th e :-lalbaie ri n' r about 0 mil es nhoYe Barachois . Thi,; \l«' ll was 
locatrd on a l'ourt h antic line , south of those na rn cd above, a nd <'ailed by 
:-lir \\' illiam Logan th e ::\falbaic :rnticlinc. ~o greall'r succCf;S atten ded this 
Yen t 11 re than had re\ntrdccl th e earlie r at tempts, and no further opera tions 
haYc been undertaken 1.o t he present date . .... . 

11\lining Operations in the Pro \·inco of Quebec, 190 1, p. 35. 
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Grouped according to location, t he oil \\· ells of Gaspe may be arranged 
in three main areas with scattered single wells at other localities. Omitting 
a well on the l\Ialbaie river and proceeding from cast to west may be con
sidered as bcloK. The logs and pumping records arc Lnkcn chiefly from 
Ells' report. 

The numbers arc those given by the companies: P.O.T. , Petroleum 
Oil Trust; C.P.C' ., Canada Petroleum Company. 

(1) SEAL CovE AnEA. Kear shore. One " ·cll.1 
P.0.1'., 4. Lot 1, range I, Bois Brlile, township of Douglas. One

half mile from shore. Elevation 100 feet. 
Log incomplete; sandstone and shale. Drilling good to 2,.3.+0 feet 

where hard rnck "·as encountered; continued to tota l depth of 2,970 feet; 
tools stuck and lo.-'L A small show of oil at 2,215 feet. .\ handoned. 

Tear T ar Point anticline in sLrnta clipping steep·Iy lo northeast. 
Present condition: negative. 

(2) l-IALDDlAND .A.nEA. North shore Douglastmn1 barnchois, near shore. 
One wcll.2 

P.O.T., S. Lot 1, Ifaldirnancl range, township of Douglas. ElcYalion, 
20 feet. 

Log incomplete. Commenced October H, 1890 ; reached a depth of 
2,235 feet, salt walcr at 1,30-± feet, no oil. 

South of H alclimand anticline. Strata dip sou thward al [0,1· angle. 
Present condition: negative. 

(3) D o{;GLASTOWX AnEA. South shore Douglaslo\\·n harachois, near shore. 
One well. 3 1860. 

Caspe Bay J[ining Comvany. Lot J7 , range I, tom1ship of Douglas. 
Log unknown , ,,·ell shallow, about 600 fccL deep. Drilled in 1860. 

Trace of oi l. 
Prnba bly in strnla dipping so uLh at low a ngle, near oil seepages on 

shore , and prnbably near a fault. 
Presen l condition: negative. 

(4) SANDY BEACH AREA. South shore Gaspe harbour. Fom \1·cll s.4 

This site was chosen owing to t he proxirnit>· of a wcll-knO\rn oil 
seepage (Adams oil spring) . All the wells arc drilled in steep strata on 
the north side of the Haldiman cl a n ticlin c near it ~ summit. 

Oa spe 01"l Company, Conant 11' ell (Adams TV ell). Lot .\.6 , rnnge I , Sanely 
beach , tom1ship of Douglas. Elevation 200 feet. D rilled in l 8u.1. 

Th e log is given as fo llmrn: 
Feet 

8:3. . . . . . . . . . . . . . . . . . . . . . . . gas and oil 
l:.W. . .. .. .... . .. .. . ..... .. . ... pal e red shale 
1:38 .... . ................... . .... .. . ... . .. fin e, g rey samlstone 
l 60. . . . . . . . . . . . . . . . . . . . . . . . dark reel shal e 
:200. . . . . . . . . . . . . . . . . . . . . . . . vC'rv fine :mnclstone 11·it h 

1\\"c>ll Xo. I on l''igure 16. 
' \\"ell '°'o. 2 on Figure 16. 
' \\'ell Xo . 3 on Figure 16. 
4Locality )Jo. 4 on Figure 16. 

shale 



141 
FPrt 
23S .... . . .. . ... ... . .......... . . . .. . . . . . .. bluish sandstone, ve1._,. s:il t 

\\'atrr, st rong black gas 
show of thin , light oil 

:WO. . . . . . . . . . . . . . . . . . . . . . . . . . coarse, gre;1· sandstone, one-third 
white :me! hard 

-120 ..... . ... . . . ... . . . . .... .. .. . same rock 
-+60. . . . . . . . . . . . . . . . ... ;1lternnle shale and sandstone 
-12:) :llld ~:30. . .... shows of oil 
~H . . . . . . . . . . . . . . . . .. good show of oil 
.510 . . . . . . . . . . . . . t hi ~ s ho11· ceases 
600 . . .. show of oil and gas, sandstone 
601.. . ....... . .. . . . . ... ..... purple sha le 
6-18. . sand . tone, fine beds, oi l, and con-

siderable gas 
68-L ........... bottom 

Pumping gaYe intrrmil!ent µ;ushes of oil of " a beautiful dark green 
<:olour.'' 111 nine homs 25 to 30 barrels \\·ere produercl. The \Yell was 
abandoned O\ring to loss of tools. It is said that two other shallo"· wells 
were bored here, but no detail concerning them is avni.lable.t 

Present condition: standpipe , flow o[ salL water, and a little black 
oil. It is said t hat a gallon can be bailed at an~· lime. 

P.O.T ., 1. LoL ..-\(), :::;and~r beach, to\\'11Ship of Douglas. Elenttion 
200 feet, 1889-1891. 

J,og irnperfect , salt irater at 1,325 feet and nt 1 ,700 feet. Oil at 
2.0-±8 feet and 2,400 feet. Pumping :vieldecl no oil. 

\Yell drilled in s teeply inclined strata near top of Haldimancl anti
cline. 

Present condition: s lanclpipe, no flo"" 
P.O.T. , 2. LoL Bl, ~andy beach , 1.0\rnship of Douglas. Elevation 

210 feel, 18\JO. 
\Yater at seYeral poinL;;. Shows of oi l at 500 feet, 965 feet, and at 

bottom, 2,582 feet. The well ,,·as sho L at \JOO feel, 1,200 feet, 2,0:30 feet, 
and boUom, but no oil \\·as obtained. 

Present condition: standpipe, no flo1\'. 
P.O.T., S. Loi 131, Saucly beach, to\\·nship of Douglas. EleYat ion 

215 feet, 1802. 
:::lalL irater at 7-±5 feet 936 feet, 1,775 feet, and 1, l:JO feet. X o oil. 
Present co ndition: :;tan cl pipe, no flow. 

(5) ::\on.TH \ \ -EST Amr AREA. Kear souLh shore. On e well. 2 

P.O.T., 9. Lot 1-±, I Korth range, Gnspe Bay SouLh. Elerntion 263 
feet, 189,L 

Hole in :;ancbtone and shale throughout. \Yater at ·195 feet and 
560 feet. Total depth, 2,719 feet. No oil. 

This \\·ell is in the upper members of the Gaspe sandstone series, in 
steeply clipping strata, a short distance north of t he Haldimancl fa ul t that 
brings the underlying limestones to t he smface al a lcYel probably 700 
feet above well. 

Present condition : negative. 
lRcpt. Com. Crown La.nds, 1898, p. 43. 
2\\'ell :\o. 5 on Figure 16. 
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(G) E.\ sTJmx 81'. JoH"1 Hrn;u A1rnA. South of riw r rn rnngr HI , town
ship of York. T\1·0 11·cll,;. 

P.O .T. , 23. 1 Lot 25, range III, 1.ownship of York. EirYation lGO 
feet, 18%. 

Sand:-;tonc to 1 ,-~80 feet, lirn<'sto nc to l ,790 feet, salt mtt cr at 1,670 
feet. K o oil. ln t his well a 10-inch casing to 110 feet, a G-inC'h easing to 
GOO feet, and a 4-inch casing to 1,800 feet. 

On north side of St. P eter anticlinr, not far from lime,.,to1H', in strata 
clipping north at mod erate angle. 

Prrsr nt co ndition: s tandpipe, pluggccl; smel l of oil. 

P.O.T., 2.1 .2 Lot 3, range III, to\rn ship of York. Elerntion 300 feet , 
1890. 

:-ian cbto nC' thin, boring mo,.,tl.1· in lim esto ne to 1,230 fce!. H ard 
1.o drill in steeply dipping limestones. Xo oil. On north side of St. 
Peter anticl ine , near the limestone conLact in strata dipping north1rnrcl 
at high angle. 

Pre,.,ent condition: standpipe, no flo11· of water , oil, or g;1s. 

(7) \\-EsTER)( ST. J ollx HIYEn AnEA. Xorth of riwr , in range II , tO\\·n
;;hip of York. On e weJl.3 

P.O .T. , 26. Lot 50, range II, York, close 1.o riwr . E levation 9G 
feet , l890. 

Sandstones ancl shalrs to 2,200 feet, limeston e and sandy layer,; 
to bottom, 2,900 feet. A little gas at 1,700 feet. Xo oii. 

\\'e ll on north side' of Point Si. Peter anticliuc, not far from limestone, 
in strata dipping north at moderate angle. 

Prc:-;c' nt condition: standpipe with small flm\· of salt 1rnter ancl ga,:;. 

(8) E .\RTl'::HX YORK Hrnm. (SrLYER BnooK) A1rn.\} Xorth of riYer in 
ranges I and II of Gaspc Bay South. Fifteen 11·clls. An anticline 
(:\Iississippi) crosses the north ern par t of the area ; mosl of the 
\Yells arc on south :,iclc of fold. 

P.O.T., 12. LoL 33, range I, Ga:-;pe Ba y South , near riYer. ElcYa
tion 12 feet , 189.f. 

s~\!ldstoncs and :-;hale ::; to 2,550 feet , limes lone lo 3,002 feet; small 
shmn; of oil at 2,075 feet and 2,837 fret. Well wa:-; plugged for :,hooting 
at 2,830 feel; no oil worth recording , no t pumped. 

This well is the farthest south of the group and far1..hesL from axis 
of anticline. Strata. dip south at low angle. 

Prc;;cnt condition: standpipe 11·ith water and a lii.tlc oil. 

P.O.T., 7. Lot 3.+, range I, Oaspc Bay Soulh, 250 yards south of 
road. Elevation 29 feet, 1892-93. 

Sandstone to 2,385 feet, hard siliceous limestone to 2,867 feet. Salt 
,rnter and show of oil at contact, oil at 2,589 feet and 2,G50 feel. Shot 
with 200 quarts of nitro-glyccrinc a.t 2,589 feet on November 29; pumping 
commenced D ecember 15; \Yat er only at first, but on D ecember 1(:) , 20 

!\\'ell l\o. 6 on Figure 16. 
:! \\'ell ~o. 'ion Figure 16. 
3\\'ell l\o. Son Fi gure 16. 
4Locality :\o. 9 on Figure 16. 
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barrels of oi l ; 011 DC'cc mbcr HJ, 3 barrels; on D ecember 23 , a h a lf bal'l'el ; 
on January 5 and G, 1893, a half ba rrel ; 200 han els lost by acc id ent on 
F cb rna1T 1-1- . 

:-lih;ated on south s ide of anticl inr in strata clipping south at low angle. 
Prcsr nt co ndition: s landpipe, f-Jo\\' of sa lt \\'al cr a nd a \'Cry lilt le oil. 

C.P.C., 10. Lot 33, ran ge J, Crtspe D :-t,\' So uth , 200 yards so uth of 
road. ElC'Yation 37 feet. 

:-landstonr for 2,360 fret , l imes tone to 2,383 feet-. Ko oil found in 
drilling, \Jut Ells report s three bal'l'cis in July, 1901, and a little in sta ndpipe 
in 1002. 

:-;ituatcd in sa nd :-; lon e clipping so uth at low a ngle. 
Prc,,ent cond iti on: s tanclpipr , s light flow of sal t 1rnter, film of oil. 

l'.0.1' ., 5. Lot 3, rnnge I , Gaspe Bay So uth , just ,.,o u th of rnacl. 
Ell'vat ion ;):) fret , 189 J-92. 

:-Jandstone to 2,360 feet, limrston c to 2,6cl0 feet. S mall sho"·s of oil 
al l ,850 frd and 2,360 fe d and non e lower. F om barrels bailed in J an
ua 1)·. 1892. \\'ell \\·as sho t on October 25 a nd 2 ba rrels pumped on N' ov
cm IH' r 9: shot again on D rcember 11, 1893, with ouL result. Yielded about 
2 quads a cla.\· on isolated pumpings to J a nu a ry 6, 189-1-. 

:-;it uat ecl 011 sou t h side of a nticlin e in f,tra la clipping al low angle to 
south . 

Prec,r nt co ndition : 1rntr r, bu t no s teady f1 011·, a fe11· bubbles of gas; 
oil on surface of water, a quart can be obtained at a ny lillle in depression 
aro und standpipe. 

C.P.C ., 7. Lot 29 , ra nge I , Ga;;pe Bay So u t h, nort h of roacl , n ear 
13ig !Jrook. Elerntion 100 feet. 

Sancls t·one to 2.0-16 fC'C't, lim eslo ne to 2,063 feet; oil at 1,945 feet; 2 or 
3 barrels obtainC'cl. 

Strata dip ;;o u lh at 12 degrees, near crown of anticline, acco rding 
to Ells. 

Presen t co ndition : waLer an d smell of oil. 

P.O.T ., 10. Lot 30, range I , Gaspe Ba:v Sout h , north of rnacl. E leva
tion 80 feet, 1895. 

All sandstone to 1,-1-00 feet. \Yater a nd gas at 775 feet; sm all shows 
of oil al J ,108 feet a nd at 1,170 feet. ::)hot wilh 160 quarts of nitro
gylcerine at 1,-lcOO feet. N'o oil taken out; a ba ndoned o n acco un t of water 
and C':wing of ;;ides. In :wother place Ell::; states that \\·ell No. 10 gave 
J2 .j gallons on Jun e 5, 8 gallons on Jun e 2-+ , a nd l gallon on June 27. 
:-;ituat ed near sup po:>C'd cro1Y n of anticliue, probably souLh of it. 

Present condition: standpipe with wooden pump-log casing, sa lt water 
to near 1.op, slight fiow; foamy oil with bubbles of gas on surface. 

C.P.C., 9. Lot 31, range I, Gaspe Bay ::)outb, norLh of road. Eleva
tion 00 feet. 

Sandstone to 2,360 feet, limestone to 2,226 feet. l\Iu ch water but no 
oil. 

Situated on south side of anticline in strata clipping at low angle to 
so uth. 

Prese nt con di lion: negaLive. 
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P.O.T., 13. Lot 32, range I, Gaspe Bay South, north of road. Elcv:t
tion 60 feet, 1894. 

Sandstone and shale to 2,050 feet. Mu ch salt and sulphm " ·atrr. 
no oil. 

Situated so uth of the anticline; strata dip south at low angle. 
Present condition: flo\\·ing salin e and sulphurous \rntcr freely, bubblrs 

of gas, ancl a little oil. 

C.P.C ., 3. Lot 34, rnnge I , Oaspe BaJ· South, near north encl of lot. 
Elevation 6-! feet , 1899. 

Sandstone to 2,230 feet, lim estone to 2,230 feet. ::\o oil. 
Situated south of anticline in strata dipping to sout h. 
Present condition: not seen. 

P.O.T ., 11. Lot 3.5, range I , Gaspe Ba.\' South, near north en d of 
lot. Elevation 7-± feet , 1893-95. 

Sandstone to 2,080 feet, limestone to 2,957 feet. Oil and gas at 2,220 
feet. Explosion occurred and rig was burn ed; several hu nd reel barrels of 
oil reported to be lost. Oil again encountered at 2,-±85 feet. IV ell shot 
t\\·ice in September, 1895. Pumped for four clays onl.\'. On 1\Iay 25. 
1901, it gaYe-! gallons; on Jun e 4, 50 gallons ; on June 28, 17 gallons; and 
on Ju l.\' 6 only 4 gallorn;- in all 72 gallons. 

Situated on south side of anticline. 
Present condition: no standpipe, \Yater and a little clear oi l in hole . 

bubbles of gas. 

P.O.T., 14. Lot 36, range I , Gaspe Ba,· South , near road on north 
side. Elevation 76 feet , 1895-1897. 

f::iandstone to 2,265 feet, limesto ne to 2,775 fr et. ::\o oil, salt mtter. 
or gas. Pumped , it gaYe 16 gallons on June 25, 1 gallon on Jun e 26, and 
1 gallon on July 6. 

Situated on south sid e of anticline. 
Present condition: no standpipe, ground around hole for a rncliu::; of 

10 feet soakrd with oil; water and a little oil flowing from hole. 
Campbell ff ell, Ga spe B ay Jl ining Company. Lot 16, range II , 

Gaspc Bay f-;outh , near Silver brook . Elevation 230 feet , J ,860. 
One of the first \Yell s drilled , shallo"" probably not more than 600 

fceL in sandstone. 1'\ o oil. 
Hituatecl on south flank of ant iclin e near a \\·e ll-kn o\\' n oil spring on 

Silver brook. 
Present condition : negative. 

P.O.T. , 15. Lot 6, rnnge II, Gaspe Bay South, near ::;outh encl of lot. 
Elevation 243 feet. 1895. 

aanclstone to 1,880 feet, limestone to 2,012 feet. Fift» banels of 
oil bailed at contact. 'vVeH sho t at bottom and pumped, yielded con
tinuously 7 or 8 gallons a clay for several months; in f;pri ng of 1901 gaYe 
about 2 grrllons a day. 

Situated on south side of a nticline, nearer the axis than \\·elb preYiously 
described. Strata clip 20 degrees south. 

Present condition: standpipe and wooden casing; both show oil on 
\\·ater 3 feet clown. No permanent flow, bu t looks as if it overflowed at 
times. 
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P.O.T. , 39. Lot .J , range II , C'raspc BaY Rollth, near " ·est side of lot 
a nd ha lf-way from so ll t h rncl. E levation 360 feet (398 feet E lls). 

Lo cated near summit of anticline ; rig creeled but well not drilled. 
Th e site looks prnrnising and it is to be rcgrctl ccl t hat the work " ·as not 
contin ll cd. J ll st north of \1·e ll the dip is north 15 clcgrccs cast at 20 clC'grccs. 

P.O.T. , 36. Lot 7, range II , Gaspe Bay ~O llth , near north encl of lot. 
ElcYat ion 80-1- feet , 1 00 l. 

S;1nclston c to 1.780 feet, limestone to ] ,9.jQ feet. Salt \Yater at 1,065 
feet. Ko oil. 

;-)ituated on north side of anticline close to it s a xis. Strata clip 11 deg
rees north . This we ll " ·o u lcl be consiclc recl as favo urably located ; its 
fai lure Jed to the abandonmen t of Xo. 39. 

(9) Soc'l'IIEAS'I' GALT Am;A. On e wcll1. 
P .O. T ., 16. Block -1-2 , 1.01rnship of Galt , near so ulh east corn er. about 

H miles from road (2,631 paces). Elevatio n 610 feet. 1895. 
Sands tone lo 2,880 feel, limes ton e Lo 2,9% feet. Only sm all sho11· of 

oil 2,66-1- feel; lit t le ,:;a lt \\·atc r. Pumpecl , it gave 150 gallons on Jun e 10, 
1901. 

Siluatccl on sollth :-iclc of anticlin e. S! ral a clip ahout 9 degrees so uLh. 
Present co ndition: flo11·ing 'rntcr \\·ilh a little oil; grnund around 

for JOO square feet soaked \\·ith oil. 

(10) "("ppJm HILYER Dn.ooK An.nA. Th e angle of m ocks 31 a ncl 42 of Galt 
and range lII, Gas pc Bay South. Three wclls .2 

P.O.T. , 22. Lol 22, ra nge III, Gaspc Bay Solllh, in north11·eR(crn 
angle of lot. Elcrnlion 1,000 feet, 1896-1897. 

RandsLonc to 2,1.'SO feet , limesto ne lo 3,130 feet. Xo oil at co n tact, 
bu t a show, 1Yith 'rntcr a ncl gas, at 2,9-1-5 feet . In a 1Yhitc sand within 
1.hc limesto ne, oil and g<ls at 3,10:) fccL ancl s trong brine aL 3,107 feet. 
The pumping reco rd i,:; as fo llows : April 5, good show in \Yate r ; April 22, 
one-hal f barrel; . ..-\pril 23, 4 barrels; Apri l 26, 3 barrels ; April 29, 3 barrels; 
April 30, 2 barrels; ) fay 3, 1 barrel; J\Iay -! , h alf bane!; i\Iay 8, 1~ hnrrcls; 
}\fay 15, less lhn11 a half barrel ; )[ay 28, 1 ba rrel: }\fay 29, 3 lmrrels; 
J un e 5, 2 barre ls; .J un e 12, H barrels; J une 16, only a pint. 

Thi.s \\"Cll is silual ccl north or 1.h c cro11·n or lhc m ain a11lic linc in s lrnla 
i.hat arc pract ically horizonta l. The location is fayomablc; it is sip;nifi can t 
i.hat l hc oi l was obtained in Lhc lim estone. 

Present condition: oi l stains and odour, no flow. 
P.O.T. , 37. Block 3 1, iom1ship of Gall, near sou th lin e of block 

and abo ut a m ile 11·cst of t he so uthcast co rn er. E leva tio n 917 feet , 1901. 
Th e log of t his 1rell is somc11·lrnt different from i.he others in t hat 

t he record sho1Ys an alternation of sands tone and limestone. Bands of 
hard lim csLOJJC were s truck tLt .J55 feet and continued down to 6'15 feet. 
B elow t his, to a depth of 2,600 feet the rocks were a ll sandston es which 
were ca lcareous for 1. hc last 200 feet. f-;mall show of green oil at 2,218 
feet; salt \rntcr at 92 7 feet and 1,875 feet, ancl gas at 1,925 feet. Two 
barrels of oil taken out. 

l\Vell ~o. 10 on Figur(' IG. 
2 Loculity l\o. 1 l on F igure IG. 
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~ituated near t he axis of anticline , probably lo the north. Th e 
dips arc low in various direc t ions in the Yicinit:v . 

Present condition: negaliYe . 

P.O.T ., 38. Dlock 42, Galt , near norlbeast corner of block. Eleva
tion 877 feel, 1901-1902. 

Snnclslone lo 2,089 fed, calcareo us for last 50 fret. Small :-,h<)\\' of 
oil at 2,030 feet, sn,lt water at 95;) feet and 200 fee t. Copious flow of \rnkr 
prevented drilling to grea ter cl e rth . 1'\o o il. Linws lon e not rea('h ecl. 
8ituntCll near a nticline, probably lo north of m ain fold. 

Present condition: not seen. 

(11) LI'l"l'LB Fom( OF Yo1tK HTYJm AimA. X car m outh of Little Fork 
in Block 42 , Galt. One wcll1. 

P.0.T ., G. Bloek -±2 , Galt , near crnssing o f main road and Little 
Fork. EleYation 2-IG fN't, 1892. 

Sandstone ancl shalcs lo 3,G-10 feet. Small sho11· of oil at 2,950 feet. 
Salt \rnl<' r al 39:J feet, .J-:10 feel, 590 feet, and 690 feet. Strat a in the 
Yicinit.v clip at low :wgles in diffe ren t di rectio ns, probabl.\· soutlrn·n nl at 
well. E lls s tates that lim estones Cl'O RR t he rnacl a short dis l:l11cc \l'(':-,t of 
the loca tion : I was un able to find this limesto ne. 

Presen l co ndition: negn.l ive. 

(12) BLOCK H AREA. Toll'n ship of Galt. One ,,·e ll. ~ 

I nternationa l Oil Com 7Ja11 y . East sicl c of b lo('k nea r middle. Elrva
tion 38;) feet. 

f-l ancl ston e to 1,700 feel. Xo oil. 
Ells stat es that a fauH crosses to Lh c sou t hwe;;t of the well , wh ereby 

the lim es ton es a rc hroughL lo the smface. Th ese li.m e;;to nes a rc hitumin
ous a nd three large oil springs occur a long the lin e of fault in a clis la n cc 
of half a mi le. I am informed that a vc r.'' large oil sp ring is located at th e 
head of the lilllc st ream that passes n ear lhc \\'Cl!. The strata. clip so uth
\\' est at 16 degrees to 25 degrees. 

Prc;;cn L eonclilion: \1·oodcn casing, cl r.'" There is a pipe in one of the 
springs sho11·ing oil 8 feel frnm top , sligh t ly bubblinii; by escape of gas. 

(13) FOURTH L AKE .r\1mA. Block -IA, Galt . One well. " 

P.O.T., 23. Block 4-1, Gall, just norlh of Fourth lake. ElcYation 
GGO feel, 1895-1896. 

f-\anclstonc to 2,200 feel, sa ndy limesto ne to 2,97 feet. Gas at 1,700 
and 2,550 feet . Ko oil. 

:-:liLuatcd on no r th side of P oint St. P eter anticlin e, in s trata clipping 
nortl111·cst\\·arcl at 20 degrees. 

Present condition: negative. 

!\\'ell Xo. 12 on Figure JG. 
2\\'c•ll :\o. 13 on Figure 16. 
3\\"ell ~o. 14 on Figure 16. 
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(U ) ::\hssrssrPPJ B1woK .\HEA. Block -10 , Larocque . T\\'cn t>· \\·c\l s. 1 Thr 
we ll s a ll li e near t he bot tom of a synclin e; most a rc 011 it s northern 
;, lope an cl on ly t lw m ost so u t hcrn on th e so u l h Ji mb. Th e general 
dip i,; south a nd west at loll' angle,;; on the south lim b il i,; no r th and 
wrst. Thr well s \\·ill be drsc ril)('d frolll the so ut h to the north. 

P.0.T. , 33. Block -10 , Lnrocqur. near \\'C'sl c,ide of bloc:k closr to York 
rinr. E lrntion 200 feet, 1899-HlOl. 

:-;andstone and ;;,ha le to 2.601 feet. Ga,; al sc\·eral point,;. Xo o il. 
S itll atrd 011 so uth Jimb of syncl ine, near ax is; strat a dip uorl hwest 

at 5 degree,;. 
Pr<'scnl C'O ndition: salin e rrncl sulphu row; \\·at er flo11·cd freely, now 

plugged. 

P.O.T. , 31. Block -10 , LarnC"que , j ust \Yest of rnollth of ::\Iississippi 
hrnok . Elevation l()-1 l'cet, 1898-1899 . 

Sandstone lo 2,-t.'50 feel, limestone to 2,8 1;) fret. Small show of oil 
a l 1,700 feet. Pumping yielded 1 barrel pn diem for n :-,h<Jl't l im e- 23 
harrel,; in all. 

;:lit uatrd near bottom of syn<"line. Slraln dip at 1011· angle a Jill le 
so uth of wc;,l. · 

Prese nt cond ition: rig burn ed, -in ch foitandp ipe, oi l in pip<' 2 feet 
G inch es d01rn , docs not ovl'r fl o11· but it is nlways possible to bnil out 
senral gal lon,; of oil ; bubbling by <',;C'ape of gas. For cle,;erip tion of oil 
8ec page 29. 

C' .P.C., .). Block -10 , Larocq ll r, 200 yards cast o r ::\fo;,;issippi brook 
and 300 vanls north of York rinr. Elenti.ion 200 feet. 

San(Jsto ne to 2,200 feet. Sho11·,; of oil aL l ,3·19 a nd 2,1.JO feel. About 
3 baneb obtainrd by bai ling. 

S ilu all'd uear bottom o l' svn <" lin c. 
Present con dition: rig lnll:n ed, nrgalivc. 

P.O .T. , 29. Block ·10, La rocque, close to York rivc' r, abo ut one-half 
mile cast or ::\fi s;,issippi brook. EleY:llion 130 feet, 1897-1898. 

Dri ft, Gl} feet, ;:;andslonc to :2.GOO feet. A liLlle gas and oil at 2,180 
fecL; a nd ;:;n it \\·ater al 840 feet, l ,209 fee l , 1,380 feet, an d l,.J50 fceL. 
The c:enlral co llect ing tank fo r the area \1·as located at lhi::; point and from 
here thC' pipe-Jin<' exte nded l l mil e's to the refinery. Ells reC'o rds 200 lo 
300 barrel:,; of am her oil in lh C' lank at the tim e of hi;; Yisil. 

RiluatC'd near bottom of ;;,ynel in c. 
Present condition: stand pipe full of salt \\·ater, sligh L bubbling of gas, 

and a little foam>" oi l. D ocs not oycrflcm except at interYals. 

C. P.C., 9. Block ·10, Larocque, nort h and a lilllc \\·est of P.O.T. , 29. 
Elem lion 230 feel, 1901. 

:::ianclstone and ::,hale lo 1,501 feet. Small quantity of oil and gas 
al ] ,570 feet. Output only 3 gallons. 

;:JiLuated near boLlom of syncline on north limb. 
Present condition: rig burned, standpipe removed. 

P .0.T., 27. Block 40, Larocque, one-fourth mile north of P.O.T., 29. 
Elevation 320 feet, 1897. 

tLoca li ty Ko. 15 on Figure 16. 
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Sandstone a ncl conglomerate to :2 ,200 feet to limestone con tact~ 
occasional bands of conglomerate \\·ith pebbles of white quartz. This 
record is in lrrcsting as very lit1 lc conglom erate is seen in the district. 
Strong fiO\Y of oil and gas at 1,467 feet in a stratum of conglomerate. A 
considerable quantity of oil was obtained, but mu ch \\·as lost at the time 
of tapping the conglorncrn.te, and later several h uncl reel bancls "·ere des
troyed by fire. Th e oil thus burn ed probably did nol all come from this 
\\"di. 

The "·ell \\"US pumped, in 1901 , from April 5 to August 1.5. The 
yield was 385 gallons, an average of about 2t gallons a clay. In 1902, 
it \\·as pumped from June 18 to August 9 \\·ith an ou tput of 192 gallons. 
Ells records that in July, 1902, the well wrts pumping ::i,bont 2 gal lons a clay. 

The well i;; situated 011 the north flank of the synclin e in strata clipping 
southwest at a low angle. 

Present condition: rig bu rn ecl, negaliYc. 

P.O.T., 32. Block 40, Larorque, 200 ym·ds nor th of York river, near 
eastern lin e of block. Elevation 200 feet, 1899. 

Sandstone to 1,825 feet, limestone to 1,925 feet. Oil and gm; at the 
co11lact. Pumping began on ::\farch 22, 1901, and continued to :-lcptember 
21 . In 1902 it \\"as pumped from :\.pril 26 to August 9. The total yield 
was 1,7-±5 gallolls, an average of about 9~ g::i,llons a clay. In the latter 
year th e yield Yariccl greatly, ranging from 1 gallon a clay up1rnrcls, and 
for the last mon lh averaged about ·~ gallons a day. 

Localed 011 north fla11k of sy nclin e. 
Present condition: unable to locate in br(tle. 

C.P.C., 11. Block -!O, Larocque, close to York ri,·cr and on eastern 
line of block. Elcvalion 150 feet. 

f:lanclstone to 1,900 feet, lim esto ne to 1,92-t feet. :-;all \\"<tler and a 
Jitlle oil at l ,-t90 feet. ::\o oil of import:rnce. 

The most easte rly well of lhe area. :-;trata dip 11 dcgrrcs to soullrn·est. 
l~resen t condition: no standpipe, no flo"·. 

P.O.T. , SO. Block .J.O, Larocque, near junction of T\\·enly brook and 
::\Iississippi river. ElevaLion 215 feel. 1898-1899. 

f-1anclsto11e lo 1,580 feel , 11 0 limesto ne. I-Ieav.v fio\l·s of salt water 
at 860, 930, 1,022 , 1,075, 1,150, 1,210, l ,·-150, and l ,-!80 feet. ::\o oil or ga::;. 
Abandoned on accoun L of \ra ler. 

Slrnta dip nearly west at low angle. Hole is near axis of syncline 
\Yhich may account for excessive \raler . 

Present condition: Rig burned, no standpipe. 

C.P.C., 8. Block 40, Larocque, :200 yards north east of P.O.T. , 30. 
Elevation 210 feet. 

Sn,ndstone to 2,3.J.O feet, limestone to 2,39·1 feet. Small trace of oil 
at contact. Salt wate r in upper part. \\.ell was . hot "·ithout results 
a nd abandoned. 

Sit uated near axis of syncline . 
Present condition: un able to locate \Yell on account of br-Lile. 
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C.P.C., 6. Block 40, Larocque, close to and east of C'.P.C., 8. EleYa· 
tion 246 feet. 

Sandstone to 2,360 feet to lim estone contact. Trace of oil at 2,3-±0 
feet, no yield. 

Sandstones near 1Ycll dip at lo\\· angle to south west. 
Present conclition: rig burned , no standpipe, no fiO\L 

C.P.C., 1. Block 40, Larocque, close to and cast of C.P.C ... 6. Eleva
tion 270 feet, 1809. 

Sandstone to 1,582 feet, limestone not reached. Oil and gas at 
1,550 feet. Pumped from June 25 to September 21, 1901 , with a yield 
of 949 gallons, also from May 22 to July 2-:1-, 1902, with a ,\·icld of 75 gallons. 
In August, 1902, the well was ftO\\·ing salt water. Total oil 1,024 gallons. 

Situated on north flauk of the synclin e. 
Prcscn t condition: 1rnodcn ca~ing around pump-log, s( rong smell of 

oil, no sign of present activity. 

C.P.C., 4. Block 40, Larocque, east of C.P.C., 1 Elevation 276 
feet, 1901. 

Sandstone and shale to 2,100 or 2,200 feet to limestone contact. Salt 
\Yater, no oil. 

Situated in strata dipping soutlmest at low angle. 
Present coudition: rig burn ed, no standpipe. 

P.O.T., 35. Block 40, Larocque, cast of cast branch of Mississippi 
brook, about three-eighths of a mile from main roacl on the old HO\Yard 
Smith road up to Mississippi. Elevation 360 feet, 1901. 

Sandstone to 1,800 feet, limestone to 1,810 feet. Ko oil. Highly 
siliceous limestone broke tools ancl stopped drilling. 

Situated north of axis of syncline in strata clipping so uthward. 
Present condition: no s tandpipe, no flow of water, no trace of oil. 

P.O.T., 34 . Block 40, Larocque, near main road, about a mile cast 
of :\Jississippi crossing. Elevation 310 feet, 1900. 

Sandstone to 1,677 feet limestone not reached, small quantity of 
oil and salt water at 1,600 feet . Pumped half a barrel a day for some 
time. Total yield to :\fay 24, 1902. l,7H gallons. 

Strata clip soutlrn·est at low angle. 
Present condition: unable to locate in br{1l6. 

P.O.T., 19. Block 40, Larocque, so uth of roar! and norlh of C.P.C., 6. 
Elevation 355 fee(, 1895-1896. 

f:lhalc and sanclsto uc to 2,340 feet to lim estone contact. Salt water 
at 700 feet and 1,500 feet. Sho\\·s of oi l at 1,185 feet, 1,792 feet, and 
2,050 feet. \Yell was shot with JOO quarts of nitro-glyccrinc at 2,040 feet. 
It yielded at first abo ut a half bane] of amber oil a clay; afterwards 10 
gallons, and by August 2, 1902, only 2 or 3 gallons. Total output 850 
gallons. 

Located in strata cl ipping sou t Im est at low angle. 
Present con dition: unable to locate in brl!l6. 

P.O.T., 17. Block 40, Larocque, just south of main mad, abo ut 
half-way bch\·cen Big fo rk a n cl }\ [is;.;i:--sippi crossings. Elenl tion 370 feet, 
1895-1897. 
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Sanclstonr to 2,000 feet, limestone lo 2,550 feel. Oil al 1,013, 1,0-+5, 
1,200 , and 1,28() feet. One and a half barrels hailed a t 2,348 feet. 

Strata dip south\Yest rtt 18 clegrcr,.; . 
Prrsrnt co ndition: no s tandpipr , no flow. Thi.~ poinl has brcomc, 

sorL o f' <·r nlrl' for th e traffi c on the road . Oil buildings arc used by fire 
rangrrs and trnxelle rs. 

P.O.T ., 18. nlo('k 40, Larncqu c, abou t one-third mile north of road 
and easL of the brook that passes near P.O.T., 11. (Senn!een brook). 
Elcnttion 280 feet, 1895-18%. 

Sandstone a nd slrnlc to 1,865 feet, limestone io 1,960 feel. 8mall 
shows of oi l at 990 and 1,095 feel. ~ho! ll'i!h 25 quart s of nit rn-glyeerine, 
but 110 oil found in the boring. In ln02 , a small ::>ho\\' of oil in pipe. 

Silun!ed \\' C'll up on north limb nf :--yndin e. 
Present. conclilion: trail oblilcratcd in ilw 1Jr(1lc. 
P.O.'l '., 20. DloC"k -10, Larocqu e', about cent re of block and a shor t 

di:'it::tncc north of the rn os l norlhcrl~· point on tlic road. ElcYalion -l-42 
fee t , l 89(\. 

Ranclston r to 2,050 f°C'C't, linmstone lo 2.173 frd . Oil ::rnd gas at, 
<"ontaC't, ,.;all 1rntC'r at 5~l5 feet. ~hot \\·ith 100 quarts of nitro-glyeerin c 
at 2,0:19 !°<'et \\·ithout rcsul b, only a half barre l bcinµ; \Jail ed ouL in 2-± 
homs. On Augu"t .'i il was tubed an d pumpr cl , µ:i Ying about :) gallons a 
da.1· for a tim e. In Jul.1-, 1902, it »ic, lcl ed from ~ to 1 gallon a day. Total 
output, 1,750 gallons. 

Strata near \\' ell clip south\\·c:--t at"!:) clrgrees. 
Present conditions: co nstantly flmring a small quanlily of l' lcar amber 

oil that run,.; cl01rn the o ui;.:iclc of standpi pe, keeping it ckar of rnst; gas 
hubbl rs acl'o mpany the o il. It is sa id that 5 ga llons may be ba iled out at 
any time and the pipe \\·ill be full nex t da y . It is ;, tated , also, thal a bane! 
has been \Jailed out at one timr. This \\'ell is undoubtedly th e mo r:i l actil'e 
in the whole district at· the prcsenl time. 

P.O.T ., .21. Block 40, Larocq ue , a hout th ree-fo ur t hs of a mile north
\\.C'st of P.O.T ., 20. Elevation 780 fcrt, J89G-1 897. 

~ands t o nc ancl r-,hale to 1,555 fret, lim r;, tone lo J ,830 fl'et. Trace 
of gas and o il at C"ontact. :L\o yield of oil. 

Strat a not exposed near \\·e ll , but probahl.1· dip ,.,o ut h\\'ard . I-ligh 
hills io nort h , 11-ecJ , and south. 

Pre,.;l'nf C'Oncl ition: standpipe \\·ith strong fi o"· ol' co ld , ,;lightl y sa line , 
more clisfin C' f I>· sulphurous ,rn,tn that makl's i ts 11·a.\' up thr pipe alt hough 
il is fill ed 11·if h ,.;and. The water i .. ; palatab le and may pos,..e:-,s m edicinal 
value. Thi :; i;; the most northerly 1rell of t he area. 

(15) BLO CK 39 A.REA. Township or Larncque. On e well. 1 

C.P.C., 1.2. Block 30, Larocque, near moulh of Kano11·s brook. 
Elevation 270 fret. 

8n ncl s ton l's and shale to 1,500 frpt , a band of bla ck .sh a le n t 280 feet. 
To o il. 

Situatrcl on south limb of sy111 ·line. :::ll rnta clip norllrn·a rd and north
wesl ward al Yarying a ngles . 

Presrnt condition: standpipe rcmo\'ccl, 11·ood cn casing remain s, hol e 
open bul no fl o\\' of water. 

1Well No. 16 on Figure 16. 
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(16) BLO C K 38 .-\.REA . Township of Larocque. T11·0 1Yells. 

P.O.T. , 28. 1 Block 38, Larocqu e, rl0se to main road at nos:-:rng of 
N anom; brook. Elcnit ion 920 feel, 1807-1898 . 

~ands!on e and shale to 3,:""i25 feel, no lirn esfonr. Salt 1rn!er at 1,100 
feet. l'\o oil. 

Situated near ax is of synclin e. 
J>rcsrnt condition : no standpipe but 1rnodrn casmg is fl01rin g free ly, 

slightly sa lin e ;me! ,.;ulphuro us wate r. 

P .O. T. , 40.~ Block 38, J,arocque, at erossing of main road oYer Falls 
brook . .Elrv:ttion 827 feet. 

Sandslonr to 2,30.5 frd, no lim estone. 
~i!ua!ed nenr ax i:-; of ;.,y nclin e in str:1LL dipping s01 1thwesl al :l I0\1· 

ang le. 
Present condition: standpipe plugged , but :1 fl ow of sulphurous 11-.1!rr 

is e;.,c·aping thrnugh hol es and around !he pipe. This is t he mos! 11·esferly 
well in tlw 11·hol e dist rict. 

In addition lo t lw well s deseril H' d ai>o1·e, 01w ll\Ol'C 11·as drill ed af a 
mu eh later date (19 1:3) near !he nor th :-,ide of the ::\falbaie ri1·c r abo u t 
!) miles from i Is mou ! Ii . The 1York 1rns don e by ! he Ea;.,lern Canada C'om
pa 111· und er th e nrnnagern r nt of :\fr. C'. H. h:. C'arpr n! er. Tb r holr reac hed 
a ckp!h of 2,9:)0 fee l in sancl s!on e; :LL t he surface it had a dialll e!er of 
l..J inches; thi s 11-;1s rrd11ced lo 8 inch es and finished n! Gi; in chrs. ~nit 
1rntr r 1ras eneo u11t en 'd but no oil. Th e ell'nttio n is 205 fret. Th e rock::: 
in thr vicinif.1· arc eoarse sa nd :-, ton e.~ nnd co nglomera tes, the lal!er rocks 
being muc·h more in c'v idenec th a n on the~(. John and York rin'r..;. The 
st rata on llw rin'r , m' :ir !hr well, s trike, on the ave rage', north 62 degrees 
west, and dip inYarial>l .v af high angle,; (70-85 dcgrC'cs) nortlw: ts t. Th e 
well is eviclenfly loca fl'd in s teeply dipping :-; tra! a on !he nor th flank of th e 
:\falbaie ant ielin e. Th e loen!ion is not fa 1·omai>le. 

Th e s! :lll(lpipe and wood en ea., ing a re :-,f ill ill place. Th e pipl' i.;; full 
or fr e:-,h irat er but there is no flo11·." 

As will IJC' :-,('en from !he ahon' de:-,c rip t ion a l'C'riaill arnoun! of oil was 
clisc·o,·ered in a numlwr of wells. Tlw fo ll o11·i ng deserip!ion ol· th e oils is 
by Parks. 3 

" Th e 01wraton; , n.! f he time of ac! iYi ty in the Uaspe fi eld , recognized 
Lhat diffrrcnt qualities of oil IH' rl' yie lded i>.1· differe nt wells . Th e elassifi
ca!ion seems to ha 1·c bee n on the basis of co lom alone. r\n old record 
of th e 11·clls pumping at a certai n dal e co nta in s t lic fo llo1r ing information : 

Cree n oi l- Amber oil-
P.O.T. ;), tlYo tanks. 
P.0.T. I , tlro tanks. 
P.O.T. 11 , one tank. 
P.O.T. 15, one t a nk. 

'\\'e ll )fo. Ii on F il!;ure ltJ. 
:! \\"c> ll )Jo. 18 on Figurf' lU. 
' Parb , \\".A.: Up. cit. , pp. 27-29. 

P.O.T. J9 , one tank . 
P.O.T. 20, one tank. 
P.O.T. 21, purnping. 

Brol';n oil-
P .O.T. I a nd 2. 
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E lls classifies th e oils as 'a ligh t amber oil which has been obtain ed 
from the upper or sandy portion of t he formation, and a dark green, heavier 
oil which was obtained usually from t he lower or calcareous und erlying 
rocks.' 1 Unfor tun at ely Ells' report does not indicate t he kind of oil 
yield ed by the various wells, but it enables us t o add P. O.T. " ·ells 10 and 
37 to t he list of produ cers of green oil. 

I 'rnuld vent ure the opinion t hat t he normal oil of the district is 
green . The black or brom1 are fo und in seepages of sprin gs along faul t 
planes and, also, in t he wells drill ed in proximity to such vents . The dark 
colour and heavy nature of t hese oils are due to the escape of t he more 
volatile constituents . Th e amber oils occur in t he sandstones and represent 
volatile parts of i.he origin al green oil that lrnYc r isen an d accumulated 
therein. 

Analyses of Gal"pc oils according t o older mci.hocls arc giYcn in t he 
fo llm1·ing t ables: 

Older Analyses of Gaspe Oils 

Den:<il _,. at 00° F .. 
L igh ting po int, .\ be! test .......... . .. . 
Ligh t co:<cnccs (gasol ine, benz ine). 
E erosene ..... . .................. . 
Intermediate produ cts and h eavy oib "· it h 

solid h ydrocar burels ......... . 
Lubricating oils and paraffins .... . 
Coke ....................... .. . . .. . 
L osses .............. . .... . ........ . 

Ligh t green o il , 
cl i, tr icl 27 

0·828 
oo 1'. 
16'(, 

41 S'o (dens ity, O·SO·f) 

1 ·~ 63 
1·00% 

~\rn her o il, cl istr ict 5 

0. 7% 
20° F. 
213 

3.j'0 (density, 0 · 780) 

423 
0 ·75% 
1·003 

' These results were obtain ed by cooling t o 20 degrees F. , but by em
ployin g the usual process of distillation , 79 per cent is obtain ed of a product 
wi th a density of 0 · 799, and a lighting point at 73 degrees F ., from which 
the paraffin can be afterwards separated by cooling.' 2 

Samples 1Yere collected during the summ er from all ' '"ells t hat could 
be located and t hat are at present voiding oil. Th ese samples have been 
examined in detail by Professor Rolland with th e fo llmYin g results : 

JGcol. Surv., Canad~. Sum. Rcpt. 1902, pt. A, p. 345. 
2Jlcport )l ining Operations in the P roYincc of Quebec, 1899, pp. 38-·l l. 
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UELA'l'IOX OF DIUJ_Ll:\G DOXE TO l'UODl;C'l'ION PHOSPEC'l'S 

Au a na ly..;is of the mcrib of the wells a lready drilled as a test of the 
petroleum prospects, presupposes a knowledge of condit ion s under \Yhich 
pet rolcum accunrnlates. These con dition s arc, briefly: (1) a so urce rnck 
for oil; (2) pornus horizons i11 which the oil may accmnulnlc; (3) l'avom
ablc structure io cause ace mnulntion of oil ; ancl (-1-) impervious coyer to 
prevent ihe escape of the oil subsequent to its accumulation. 

The Gaspc group of rocks arc knO\rn to be highly pctrolifcrous and 
the slruc:t ure, as a l read.\· outlined, seems acleqllatc to cause accumul ation 
of the oil. According to Parks "the numerous bands of shale, some of 
them more lhan a hundred feet thick, are adequate caps proviclecl they litl\'e 
not been shattered." He slates, howcYcr, "that in almost eyer.\' cxposmc 
of shalcs they seem to be less competent than the sandstones and to haYc 
yielded more to the forces of deformation, with the result that they arc 
much shattered and their abi lity to act as caps seriously impaired." In 
general, however, it is admitted that petroliferous strata exist, that ade
quate cover is present, and that the structure is not unfavomable. If, 
therefore, the wells were properly located in regard to the structure their 
results would be a fair test of the petroleum prospects. 

ff cJls on ~he Ifaldimcmd . .ti n~iclinc 

\\'ells drilled on or in proximity lo the IIaldirnand a nticline include 
a grollp of \Yells on Dean brook,1 Routh of t he mouth of York river, a \\·ell 
drilled near lfoldimand to\rn,2 and a \Yell drilled on the soulhwcst shore 
of Northwest bay on the north flank of the I-Ialclirnancl anliclin c.3 Shows 
of oil at· different levels wrrc reported in t"·o of the wells clrillecl on Dean 
brook, but no commercia l quanlity \\·as obtained. These wells were 
drilled cloi:;c to a seepage in highly tiltccl or almost vertical strata. The 
"·ell on the north flank of the Halclirnancl anticlin e was also clrillccl in very 
:·deeply tilled slrata. It is concluded, therefore, that 1.hc;;c \rclls were not 
in what \\·oulcl be con3iclcrccl favourable locations. The well near I-Ialdi
mancl town was drilled on gent ly soutlrn·arcl clipping strata and reached a 
clepLh of 2,235 feet wilhoul obtaining oi l, although the \\·ell as shO\vn on 
Ellsq map was drilled close 1.o a seepage that is thought lo originate on a 
fau ll. There is no information as to Llic position of the bore-hole relafrrn 
to Lhc faulL. Dr. Parks, however, slatcf-i that on holh the IIalclimand 
and York Hivcr faults t he uplhrow is to the south. If t hese faults arc 
thru::,l faults as might be s upposed from the general knowledge of this 
area, then the \Yell at IIalclimand town may have clrillecl through a faull 
and <lt depth t he hole \\'Ould be on the north or clownthrow side, a rather 
unfavourable position in which lo hope for oil accumulation. 

1Locality Ko . 4 on Figure 16. 
' \\'ell :\o. 2 on Figure 16. 
3\\'pll ;..Jo. 5 on Figure 16. 
•Ells, H. \V.: .\lap :\o. 802, Geol , Sun·., Canada. 
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lV ells on the York River Syncline and JI ississippi Anticline 

On the old maps, the Tar Point anticline is shown as extending inland 
to the vicinity of the wells drilled on Silver brook.1 Dr. Parks2 is of the 
opinion that this is not the case and that the Tar Point anticline is confined 
to a nanow belt along the coast. H e thinks that most of the Silvc l' Brook 
'rnlls arc on the northern fl ank of the York River sync lin e, but places 
Petroleum Oil Trust wells Nos. 36 and 393, and 38·1 llCar the summiL of the 
Mississippi anticline \rhich in the west divides the York Hivc l' ,;ynclin e 
into two sLrnctmal basins. If this is so the Silver Brook group of \YClls 
must be well up the so uthern flank of the :VIississippi anticline and hence 
on the whole might be considcrccl to be favourably located for a fair teat 
of the oil prospects at lhis place. P etroleu m Oil TrnsL \Yclls5 Xos. 23, 2-1, 
and 26 are well down the southern flank of the York RiYcr syncl in e. 

According to Dr. P arks the most favomably located wells, i.e., P etro
leum Oil Trust "·ells Kos. 36, 38, and 39, at or near the summit of the 
Mississippi anticlin e, gave only salt walcr and no oil, although other wcll.3 
in the Silver Brook group gave some oil. l\Iany of these wells drilled 
through t he Gaspe saudslo nc.;; into the u nclerlying Grande Greve limestones 
and the recol'cls may he summarized as follows: 

\Yell 

P.0.T. 5 ....... 
P.O.T. 7 .. 
P.0.T.10 ... 
P.O.T. ll. 
P.O.T. 12 ...... . 
P.0.T. H ... . 
P.0.T. 15 .......... .. 
P.O.T. 16 ......... . .... .. 
P.0.T. 22 
P.0.T. 36 .. ... ..... . 
P.0.T. 37 .. .. ... . 
C.P.C. 3 . . 
C.P .C. 7 .. 
C.P.C.10 ... 

P.O.T. Petroleum Oil Trust. 

Depth I 
Total to sand- Oil 
depth stone- at, 

iilll('~{OllC contacl 
contact, 

Feet Feel 

2,640 2,:rno Oil 
2,867 2,385 Oil 

Oil in 
Rand stone, 

dC'pth of oil 
horizon 

Feet 

1,850 

l ,400 . . . . . .. . . . . 1,108 and 1,170 
2,9.57 2,080 ............ . 
3 ' 002 2 ,.5.50 2, Oi5 
2,775 2,2().5 
2, 012 1,880 Oil 
2, 995 2,880 2,6()4 
3, 130 2,7ii0 
1,950 1,780 

Record nol clC'ar 
2,240 I 2.no 
2' 063 2' 0-16 
2' 383 2' 3()0 

l, 945 

C.P .C . \anada Petroleum Company . 

A n urn ber of olhcr wells did not reach the limeHlo nc. 

I Locality No. 9 on Figure 16. 
'Parks, W. A.: Op. cit., p. 47. 
'Locality No. g on Figure 16. 
•Locality No. ll on Figure 16. 
!!Respectively, " 'ells ~os. 6, 7, and 8 on Figure 16. 

Oil in 
lime;t,one, 

dC'pth of oil 
horizon 

F eet 

2,589 and 2,650 

2 ,220 and 2 ,485 
2,837 

2,945 and 3,105 
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From the aboYe records it can be seen tha t oil occmred: (1) in sand
stones of th e Gaspe scri0s; (2) at th0 contact of t he sandstones and lime
sto nes; (3) in the limcstonc:0. The amount of oil yi0ldecl by all wells was 
comparatiYcly small. The greatest yields, ho\Ycver, came from the lime
sto nes an cl accord in g t o EJl :-s l the amounts were as fo llo\\"s . 

W ell No. 22 P.O.'l'. ":::\o oil was observed at the ront act a nd the firsL small show 
was meL :iL 2,(H5 feet " ·ith \\·at0r and gas. On i\ Iarch 20, 189:i, a large vein of gas and oil 
was reported al the contact 11·ith a white s:ind at a depth of :3,105 feet and strong brine 
was struck at 3,107 feet . . . . Thi s \\·ell apparently Leske! the anticlinal axis better 
than a ny of the previous on0s." 

H'ell Xo. 11 P.0.'1'. "At 2,2:20 feet in the limestone p::is mid oil were reported .... 
Oil f!01rncl and a supposed large quantity was lost durinp: the night, estimated :it some 
hundreds of barrels. The boring \\·as resumed and a small show of oil was again reported 
on f:leptc>mber 7 aL a depth of 2,·181) feet." 

W ell l\~o . 12 P.0.'1'. "ll'as also pump0d for Lhree dnys onl~· . ln 1!)01, June 26, 30 
gnllons, .July 3 iL g:we l gallon, on .July :W, 55 gallons; in all 8(i gall01rn." 

W ell 11·0. 7 P.0.'1'. "The w01l \\·as shot with 200 quarls of llitro-gl,·cerine aL 2,58!) 
feet on l\ovcmber 2!) (18!)3) and pumping was commenced on D0re111ber 15. ·w ater 
only ll'as pumped aL first, but on December lG an amounL of oil eslimaLPd at 20 barrels 
\\·:1s obini110d . On December HJ iL pu1nped about 3 barrels, 011 Derrmber 23 nn avernge 
of about a half a barr0l per da.\·. In rn!l+, .fanuary 5 nnd G, the wrll is said to have yielded 
at the r:1tc of a half a barrel prr day." 

'J\rn \r ells- X os. ;) and L), Pl'i rolcum Oil Trust - prod uccd a. small 
amount of oil from 1 he con tart lid \\·cen the sandsto ne and tlw underlying 
Jinws!on<'s. The record of th ese two \\·ell s, according to .Ells, is as follo\rn. 

11"1// Xo. ;; P.O.'J'. " In Ja11unr,-, 1892, iL is reported lhaL-± barrels \\'Pre bailed out. 
TllC' wrll 1rns shot on Octoli0r 2:) of ihat y0ar without an» salisfacto r» rrsul1, only about 2 
barrC'b being pumped Oil XOY('lllber n. . On Deeeml)('r 23, 1S9:l, ihis ll'C'll is said 
to h:1w pumped oi l, after bring shot, aL the rnte of 2 quarts ]Jer day and the same amount 
on J:rnuary 5 and G, 189-1." 

Well Xn. 15 P.0.'1'. "lL eommC'nced on ,\pril 1, 189!5, a11d r0aehed a depth of 2,012 
fC'eL on .\ugust 17, the li1110sto11c' being struck at. 1,880 feet. .\t this d0pt h it is said that 
about fiO barrC'ls oil were bailed out Yielded continuously about 7 to 8 gallons 
oil for scvrrn l months. Jn spri11g of l!JOl gave about t\rn gallons per clay." 

Thr0e \rclls- Xos. 10 and 16, Pdrokum Oil Trus(, and Ko. 7, Cana
dian Petroleum Compan'.'·- proclucecl f-.mall amounts of oil from the sand
stones. The record of these \\·el ls, according to Ells, is as follows. 

11 "tll Xn. 10 P.O. 'l'. ' ·\\·ater ancl gas wrre strnck nt 777J feet and small shoms of oil 
aL 1,108 a11d 1,110 feet . no oil was taken out ." 

11"cll .Yn. JG P.0.'1'. ''0111.1· one small show of oil was found at a dcpLh of :!,G6-± feet 
110 oil was taken out." 

1Vtll No . 7 C.P.C. "Oi l rrport0d at 1,!J-15 feet, Took ouL from 2 to :3 barrels only." 

From these r0corcls it is see n th;i,t the greatest procluclion of oil was 
obtain0c1 from the limcsto110~ . 

The group of wells clrilkcl in the vicinity of the moulh of :.\Iississippi 
brook2 \\·ere originally com:idercd to be on 1 he Poin L ;)t. P eter anticline. 
Parks, ho\YCH'I', is of the opinion that this i.s not the case and that the 
wells were located clo;;c to the axi:-s of the York Hinr syncline. If this is 
so the location of these \\"ells may not be Ycry fayomablc' for oil. 

•Elb, R. \\".: GC'OI. f:urv., Can"da, YO!. X\', pl. A, p. 301 {1907) . 
:?Locality :\o. 15 on Figure rn. 
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A number of wells in the :.\Iississippi group drilled through the Gaspe 
sandstones into the underlying Grand Greve lim estones. The records of 
these wells may be surnnrnrizecl as follows: 

Depth 
Lo sand - Tola! Oil Oil in Oil in \\'ell s tone- at 
liH1cstonc depth contact sand stone I imestone 

contact 

Feet Feet Feet Feet 

P.O.T. 17 2,000 2,550 Shows 2,348 
P.0.T. 18. l ,8G5 l , 9GO Show~ 
P.O.T. 19 . 2,340 2, 340 2,040 
P.O.T. 20 .. 2' 0.50 2 ' 173 Oil and 

gas 
P.O.T. 21. 1, 55.S J ,830 Trace 

of oil 
P.O.T. 27 2,200 1, 4G7 (congl. ) 
P.O.T. 20 .. Xot 2, 180 

reached 
P.O.T. 30. 
P.O.T. 31 2,450 2,815 1, 700 
P .O.T. 32 .. 1,82.5 J '02.1 Oil 
P.O.T. 3.; 1,800 1,8 l0 
C.P.C. J ::'\ot 

reach('([ 1, 550 
C.P.C. 2,200·: 2,200: . 
C.P.C. 5 .. 2,200 2, 140·1 

C.P .C'. fi .. 2, 3GO 2,:J40 (show) 
C .P.C. 8. 2, 340 2 ' 39·1 Show 
C.P.C. 11 1, !JOO 1. 92·1 1, 490 (show) 

The on ly wells of t ho,,c that prnducccl oi l in any appreciable quauti!y 
were Petroleum Oils Trn;.,t N os. 27 and 32. The rernnl of the,,e \YC'lb , 
according to Ells , is as fol!O\rs. 

n ·cll :Ko. 27 P.0.1'. '' lt \\'as commenrPd on Felin1:1ry 28, 1.S\J7, and liorPd lo a depth 
of 1,467 fret in sand stone "·it h oc·casional hand s of pPbble r011glorncra1 c, the pchhks l)('ing 
mostly whi tr quart~. AL this depth a vein of oil and gas was strnck in the conglomerate 
\\'l1irh is said lo have Ho11·pd three limes before being plugged. Tlie oil was all lost. The 
well was subseque11l ly carried dom1 to a depth of 2,'.200 feet and a con~ iderable quantity 
of oi l taken out." 

Tf'ell Xo. 32 I'.0.7'. '"Doring began in .J:rnuary, 18\J\J, and Uw whole 1rns carried down 
in sandstone all(] shale lo a clcpth of 1,82.5 feet to t he lirn cslone, in ll'iiich the boring con
tinued lo a total depth of 1,925 feet on June 13. ,\ li ttle gas and oil were found at the 
contact and are reported lo have yirldcd about 10 gallons of oil per clay for a time . ln 
July, 1902, it pLm1pccl from 5 lo G gallons a day, lint irregul:t rl ~-. The pumping log of 
this well gives a total yield to Aug11st 9, 1902, of 1,7-±5 gallons." 

It will he seen that No. 27 P.O.T. well flowed from a conglomern!e 
zone in the sandstone a nd that No. 32 P.O.T. gave some oil from the sancl
sto11c-limesLo ne contact. 

The conclusion that serrns most obYious from a sL udy of i.he oil pro
duction of these \\·ells is that regardless of strn ct ure a number of wells 
yielded small quantities of oil and that wells lo cated on the anticlines 
yielded no more favourable results t han i.hose located in the synclin es. 
In the \\Titcr's opinion the oil prncluction was con trolled by the degree of 
porosity present iu foyomable horizons. Well Ko. 27 P.O.T., although 
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located in a synclin al area, is reported to have flo\recl in the beginning. 
This is Lim only well recorded as yielding oil from a conglomerate bed. 
Regarding the production of the wells Ells1 states 

".\fter the wells have been stand ing for some clays or months there is manifestly an 
accumulation of oil in some of t hem which has gathered by slow percolation from the 
surrounding rocks, probably along fissures. Thus, when pumping operations were com
menced in l!JOl on some of thesC' the output for several clays was fairly large, but in a 
short time it fell off to a few gallons or even quarts, and in some cases entirely ceased." 

This is taken to mean that the failure of the production was clue to 
the absence of a suitably porous reservoir rock a nd hence the prospects 
for future drilling do not seem to be very hopeful. This fai lure to produce 
oil is interest ing in relation to the results of scientific investigations that 
have recently been clo ne concerning the porosity and productivity of 
limestones, because in the Gaspc field the best results from a mimber of 
wells were obtained from the limestones. 

It has been show112 that in the oil fields of the "·orlcl where production 
is Rccurcd from limesto nes, such limestones me unconformably overlain 
by later clcposiLs, and that production of oil comes from the upper part 
of the limestones within a few hundred feet below the unconformity. 
Experiments canicd on by :\Imrny and Lovc3 ha vc indicated that 
"in nature t\TO groups of organic acids may act as solvents of limestone. The first group 
is composC'd of ac ids which arc produced by the plant during its growth and which are 
leached out after the plant dies. In the second group arc acids produced by the bacterial 
decomposition of such plant materials as cellulose, hcmicelluloscs, pectin, and gums." 

The experiments carried out by i\Iurray and Love demonstrated at 
least four conclusions as follows: 

(1) Soil bacteria possess the ability to generate acids which arc cap
able of dissolving calcium carbonate. 

(2) Carbon dioxidr is generated in large q nan Li ties as a result of bac
terial decomposition of plant material and also as a result of the reaction 
between the acids gcneratccl and calcium carbonate. 

(3) The bacteria become dormant when t he solutions arc made alkaline. 
(-±) The time involved in the bacterial decomposition of pla11Ls is 

sufficient io allmY the percola!ion of solutiorn; coniaining bacteria to con
siderable clrpths before Loxic conditions a rc scL up. 

"lt nrny thus be seen thnt solu tions containing acids and carbon dioxide may per
colate do\Ymrnnl th rough limestone nnd thnt the solvent nction of these solutions is carried 
on from the su rface of Lhe earth to 1 he w:itcr table. ,'IJ the la1lN dept h the solutions in 
contact with carbonates bero111c alkaline and react ions hct11·ccn them and the limestone 
probably cC'asc. Kot only do the solutions car ry carbon dioxide into the rock, buL carbon 
dioxide is generated within the rock itself and this carbon dioxide, being in intimate con
tact with the rock, mrry well exert more effective action than atmospheric carbon dioxide 
which has been carried doi-n by min." 

The action under conditions outlinccl above assumes that the lime
stones were exposed to surface conditions and that during this time the 
porosity resulted. Later the limestones were bmicd unconfonnably be
neath other sediments, and under certain favourable conditions where a 
source rock for the generation of oil was in contact with the limestone and 
favourable structure resulted from deformation, oil would accumulate 
in the limestouc reservoir. 

IF,lls, R. \\'.: Goo!. Surv., Canada, rnl. :XV, pt. A, p. 360. 
21-Ioward, \V. \'.: Am. PC' L. Inst. , Research Project No. 23. 
3"1urrny, A. N., and Love,\\°. IY .: Am. As,. Pet. Goo!., vol, 13. l\o. 11, p. HG7 (1929). 
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In Gaspc arPa the Grand Greve limestones unconforrn ably underlie 
a series of sandstones, shalcs, and conglomerates and this limestone pro
duced fayourable "sho\\·s" of oil. The limestones must either have gen
erated oil within themsclns or have been in contact wilh suiLablc source 
beds, since the pcLrolifcrous character of the rock is \Y ell recognized. The 
strncture, too, so far as can be judged from descriptions of it, seems to ha Ye 
been favourable for i.hc accumulation of oil in suitab le reserYoirs, provided 
these were present. It \\·oulcl appear, therefore, that even though con
ditions may have been farnurablc for i.hc formation of porosity in the 
limestones during i.hc period· of time represen tecl by the un conformity with 
the overlying Gaspe sandstones, the porosity thaL developed was in sufficient 
for the formation of commercial oil fields. It is beliencl hy the writer 
that the explanation of this is to he found in the character of the limeslones 
themselves. The clescriptiou of the limestones by Dr. Parkst is highly 
instrnclive. llc stat cs 
"sections were made of this (Grand Greve) hard limcst011c from ]\J ississippi brook. The 
more typical stone shows very fine crystals of calcilc embedded in a small amount of 
amorphous silica . The flinty var ieties arc similar, but wit It a great quantity of amorphous 
silica . . . The total quantity of silica in this flinty limestone is enormous, the 
formation is probably a thousand feet thick, and possibly consists of 25 per cent silica. 
The origin of the silica is qucstionablc. I would vcntmc the opinion, ho1rnvcr, that it 
"·as derived from the leaching of ashes discharged from volcanors known to cxisl in Lower 
Devonian time to the "·est 1rnrd of the district under discussion." 

The recorc!R of wells gives further proof thal Lhe limestones cncounlercd 
in drilling \\·ere highly siliceous. IL is probable lhal a greaL amount of 
this silica \rns depor-:itecl \\'ith the limestones and such limesloneR \Yould 
not he expected to be Ycry susceptible lo solvcn L act ion by \\'eak, acidic 
solutions during the intc1Tal of \\·eathering. Sir \Ym . Logan 2 mentions 
the presence o( chert in the top heels of lhe limeslones in certain placef'. 
Thit> suggcsls a secondary deposilion a nd :-:i11cc Rol uti onR from the over
lying Gnspe sancll:lto 1H'ti might he expected to he si liceous iL might be pos
sible, if any porosity had been pre:ocnt in the upper part of lhe limestones 
prior to the deposition of the GaRpe sanclstoneR, that this poroRity ·would 
lw el imin ated or grcally rrcluced by the depo~ition of silica. The action 
of the wells suggcsll:l thal the zones that, con tained oil in the limestones 
had a low porm;i1y. ancl if 1his is the case, \\·hatevcr the cause may he, the 
prospects for commercial oi l fieldR from these roeks \\·ou ld not seem Yery 
fayourablc. There still remains the prospects of oil from the sandstones 
and conglomerates of the Gaspe series . i::lome oil \\'<IS found in various 
horizons in these rocks and also ,,alt \Yater \\'as present in many \\·ells. The 
mo:ot discouraging feat me a bout the prospects of prod uciug oil from llwsC' 
horizons seems to be lhc conclusion by both Ells and Parks that some of 
Lhc wells that were eonRidC'red to he the mo:;;t favourably located 011 a11ti
clinal strncturc did not yield a commercial Rupply of pelroleum. Con
clusions, however, have iJC'C'n haRed for the most part on a limited amount 
of information rC'ganling the details of the strucl ure, owing lo the gl'neral 
inacce:osibiliLy of much of the co untry and the' lack of exposmes of rock. 
IL is possible, therefore, that in certa in areas in Gaspe, as more geological 
data become availab le, fmLher 1.cst wells will be justified, although on 
lhe \\'ltOlC' drilling haR giwn, RO rar, \'Cry diRCOll!'aging results. 

1 Park~, \\'.A.: Op. f'it., p. ~ :!. 
2Logan, Sir \\'m.: "Geolog_y of Canada, 1863," p. 393. 
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CHAPTER IX 

OIL AND GAS PROSPECTS OF THE MARITIME PROVINCES 

THE STRATIGRAPHY OF BITU::\IIKOUS-DEARIKG FOIDLATIONS 
OF SO"CTl-I.EH::\f KE\Y Bllu:l\~:llrICI\:, KOYA SCOTIA, 

.i-\::\ID PHIKCE ED"\YAHD ISLAND 

By ff. A. Bell 

I:1\'l'Il.ODUC'l'ION 

For the pmpose of the geologist intcrcstccl in oil-bearing formations, 
the best initial comprehc1rnive vie\\· of the geology of Acadia is afforded 
by the physiographic fcatmes. This is so because the major upland 
tracts of the region are nnclerlain by igneou;; rncks and by a;:;sociatcd 
sediments that, in the main, arc too closely folded, hrf'cciated, and meta
morphosed to be of any value as potential sources of oil. The pallcrn of 
upland and lmYlancl, consequently, serves as a rough index to the distri
bu lion of possible fa vourahle rock formations. But in this particular 
region it goes farLlH'r and the distribution of lane! forms serves to guide 
the juclgmcnt as to "·hat formations in the lowlands arc favourable, as 
it is in a \\"a.)' a composite picture skf'tchcd hy past geological events; 
events that must be taken into consiclf'mt ion in evaluating possible econo
mic sources of' oil. For the physiographic pattern is 1.hc resultant not 
of a single age of folding, hut of various warping and folding movcmentf: 
during the period of sedimentation . \Varping movements included: (1) 
long-continued, prngrci'Rive subsidence of narrow, fold-like trnughs 01 
miniature geo,:;ynclincs in which sedimf'nts " "ere protected from erosion 
by sinking belo\\· the base lewl. These troughs were separated by 
complementary uprising watersheds that furnished them with abundant 
local supplies of sediment; and (2) broad, vertical movements of a more 
regional character i1wolving tilting or basin-and-dome \rnrping. It i~ 
the first or geosynclinal type of warping that is mainly reflected in the 
present uplands and lo"·Jancls- the uplands col'l'csponding roughly to 
former upwarp:> or poc;itive areas, i.hc interYcning lo\\·lands to complemen
tary clownsinking or negative areas. 

Folding mo vcmcn (s cannot be sharply different iatcd from linear 
warping oncfo;, but practically they are considered to be of a minor order 
of more localized intensity, and of more rapid forrn.ation . Severe folding 
in general is clcc;truci.i' e of oil accumulai.ionfi. Faults delimit the present 
margins of the uplands in places and in that respect obscme somewhat 
the historical strncturnl significance of the laLtcr. As in other rcgionR 
they arc of interest to the oil geologist as they may have afforded co11-
duits of escape and of subsequent loss of oil, paths of ready migration, 
or impervious covers or dams for oil reserYoirs. 
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The aboYe conc;iderations justify a brief glance at the ph ysiographw 
plan of lowland and upland prior to a discussion of delail s of st ratigraphy. 
Thereby there is brought to vimY not onl y the pattern of rock formations, 
but as \\·ell the major tectonic units. 

PIIYSIOGHAPIIIC ELEMEK'J'S OF ACADIA 

Ahou1 45 per cent or, roughly, t he southern half of lhc province of 
]'\ova Scotia, is a physiographic uni t, a rolling; glaciated plain t hal has hcen 
lcnncd th e Southern Upland (8ee Figure 17). The term upland is justi
fied by the fact that the plain reaches an alli t uclc of GOO to 700 feet along 
its northern bonier, high enough 1.o domin ate lo\\' cr country to the north 
of it. It slopes seaward to clip beneath th e Atlantic with a low. mu ch
ind cnled shorelin e 1.hat t est ifies to posL-glncial drowning. This c;loping, 
upland ;o; mfa ee is underlain by grnnilcs invading; quartziles an d slat es of 
great thickness and closely folded . Th e sediments arc unfosc;ilifcrous 
and an' general ly held to he of la te Precambrian age . They were strongly 
rolclecl prior to their intnrnion , in l\Iiddle D evonian time, by a gr:inil e 
balholilh. 

Paralleling th e northern bord er of the south em upland for 120 miles 
an cl fronting Fundy bay, a Yolcan ic upland ridge, known as ::'forth moun
tain, has an clc, ·a1. ion of abo ut 550 fret for 80 miles of its length. For the 
remainder of its course, from Digby wesL\rnrd, lh c crest rapidly declin es. 
N orlh moun lain is separat ed from the so uth ern u plan cl by the Annapolis
Co rnwalliH valley, a lin ear lowland, only 2 to G miles broad , fl oored by 
Upper Triass ic frcs ll\rntcr sedim ent::;. This lowla ucl i::; part of a broader 
lowl and of Triac;sic sediments that is largely submerged in Fundy bay 
and that is fl anked on the north by Cobcquicl Upland. NorLh mounlnin 
has not tbc ::;arnc significance in tccLonics or srdim cntation as haYc many 
of the oth er uplands, af: it is m erely a palisade of Triassic basic Yo lcan ic 
fiO\rs. It s even crc::;L is obYiously a rcmn an L of the ph ysiogrnphi c smface 
of the so u thorn upland. 

The smface of the remaining parts of N ovn Scotia a11cl so u thorn ::\cw 
Bruu:wick co nsists of isolated remnants of upland smfaccs surrounded by, 
or jutting into, 10\l"land s. For the most part the upl and ::; arc lin ear areas 
whose long axes parallel, or roughly coinciclr with , C'arhonifr rous tectonic 
axes. In InYcrness-Yictoria counties, Cape Brcto 11 i::.land , there is present, 
however, a broader, elongated tab lclancl , abouL 1,200 fee l high , and on the 
mainland , in eas tern Piclou and Antigonish counties, an upl and trncL 
par takes both of the lin ear and tableland type. Examples of the lin ear 
type may be brief!_,, nol ecl. In south cm New Brunswick the Calcdonian 
upland extends in a northcasterly direction from St. John lo near P clil 
codiac river in Albert co unty, a distance of 80 miles. It has a maximum 
\ridlh of 16 miles ancl an a,·crnge elevation of about 1,200 feel. The 
underlying rocks of the upland a rc cxLrusivcs, inLrusives, a 11c1 metamor
ph osed ::;edim enls, Rome of which a re of Prccamhrian age. Cobequid 
upland , 100 miles long, in few places more than 10 miles wide, " ·ith an aver
age elcYation of about 800 feet, crosses Cmnbcrlancl and Colchester counties, 
K ova Scotia, in a direction 10 degrees south of west. and forms the back
bone of a peninsula that splits the head of Funcly bay in to 1'rn parts, 
Cbigneclo 'lml :.\Iinas bays, respectively. The Cobcquid upland is an 
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excellent example of a present day physiograph ic watershed that repre
sents a remnant of a Carbon iferou.s tecton ic unit t hat had an import.ant 
control oYer sedimentation to the north and south of ii. It is a complex 
of igneous rocks and metamorphic sediment: of LmYer Carboniferous 
and older ages of no direct interest to t he oil geologist, but which in Car
boniferous time unclcrwent intermittent elcvalion and furnished material 
for alluvial fans along its borders. Its final "·arpiug movement is dis
cerned in alluvial sediments at its easlern end Lhai arc folded in an anti
cline that plunges east,rnrd. 

In Cape Brclon there arc a number of smaller linear uplands \Yith 
general norlhcasterly irends, of \Yhich the geological history \Yas in part 
analogom; to t hat of the C'obequid 11pln11d. ln the western pari of the 
island there is lhc C'raigni:-.h upland, 25 miles long, 5 miles maximum 
" ·idtli, 700 lo 900 feet elevation; Xorth or }.farble mountain, lG miles long, 
3} miles ,,·idc, elevation or 700 feet; ~porting mountain , 12 miles long, 3~ 
miles wide, elcva1 ion of 500 feel; l\:elly mountain, J8 miles long, maximum 
\Yidth 9 miles, elevation 800 to 1,000 feet; Boisdalc hilb, 27 miles long, 
G miles ll'ide, awrage elc·rntion about 700 fed; ( 'oxlwath hill:-::, an outlying 
spur or 1.lw Boisdale, 14 miles long, maximum "·id1.h 2} miles, elevation 
about 550 feet; Ea::it Bay hil ls, 32 mi les long, 5 miles wide, elevation 
500 feet; and finally, along lhe southeast C"oasL of the island is a low 
upland, sloping seam1rd, GO miles long, 14 mile:-; \ride. These Cape 
Breton up lands, togc1 her with a number of ,;ma iler ones and the larger 
tableland in 1.hc north, mak<' up con;,iderah ly more than half of the tolal 
land area of ('ape Breton island and arc Ull(!Prlain by igneous roeJ.~s and 
metamorphic sediments of no value Lo the oil pro:-.pector. Of the :-.ecli
mcntary rocks the oldesL are of Precamhrian age, prnbably early Prccam
brian as the~· inC"lucle crystalline limestone and gnei;,ses. Cambrian sedi
ment;;;, mainly quarlzites, shales, and ~ll'gilliie,;, haYe been recognized, 
n ncl strongly fo lded Orclovician seclimen ls arc pos:-.ibly prcsC'nt as \\'ell. 
The in1.en·cning lowlands arc floored entirely by Carbonifernus sediments. 

Xorthern Xew Brnns\\·ick consists main ly of an upland underlain 
by highly fo lded metamorphosed pre-Carboniferous sediments ancl by 
volcnnics and igneous rncks , a tel'J'a.in not favourable for oil and gas. 

PHR-CAHBOXIFEHOlJi:l i:iTHATIGHAPI IY 

Extcnsi\'C magmatic intrusio1rn of granite in Middle Devonian time, an 
cYcnt tectonically knoll'n as the Acaclian or SchickshoC"kian disturba11ce , 
marks a com·enicnt cliYicling line in tltc region und2r rcYicw between sedi
ments that have underg01:c great compression or alteratio11, and sediments 
in which metamorphism has commonly not proceeded beyond limits 
thcore1.iea lly permitting of oil accum u la 1.ion. :;\ f iddlc Devonian orogeny 
\\·as th e most signifieaiit \Yidcs11reacl cwnt in the tectonic history of the 
J\laritimc Provinces. It gaYc rise in the north, in (:aspc, to Schickshock 
mountains, the prefient plateau core of Gaspe, and in the south to a forn;er 
mom1tai11ous traet that at pre:::cnt rr.akes up the low-lying southern upland 
of Nova RC"o1.ia. TLc only DcYOllia11 roC"ks of later age than the .Acadian 
disturbance arc preEcnt in Caspe and in northern New Bn111s\Yick. The 
prc-:\Iiddlc DcYonian sediments of K ova SC"otia an cl soutl~ern Kew Bnrns
wick arc get~ erally elosely folded and intruded by igneous rocks. ThoFc of 
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Cambrian age consist chiefly of slates and quartzitcs; Ordovieian strata 
comprise slates, argillitcs, associated ''"ith volcanic rocks; the Siluri an in 
addition to slates, shales, sandstones, and quartzitcs, ineludcs impure 
limestone, and calcareous shales. In general the Silurian strata arc not as 
closely folded or altered as arc the Ordovician rocks of the same clistri('ts. 
They form part of the stratified rocks of the Cobcquid upland and the 
Picto u-Antigonish highlands, and they outnop in a nal'l'O\Y area in Corn
wallis-Annapolis valley along the flanks of a Devonian granite hatholith. 
LO\YCr Devonian strata arc practirally restricted to th e latter district and 
like the Silurian haYe ])ccn strongly disturbed. 

It may he concluded from the geologic·al history of the pre-C'arlJoni
fcrnus rocks in the region uncler discussion that they haYc no pof'sible value 
as a potential source of oil. Wherever exposed they show the effects of 
the Acadian orogenic clisturhance. Almost cvcry,Yherc they have liccn 
compressed into close folds ancl clip at high angles, shalcs have been altered 
to argillites or slates, sandstones c:cmentcd to q uartzitcs; they have been 
subjected to igneou.s intrusions, and finally have been seriow:ily dislocated 
by faults . It is inevilable that any oil that \Yas originally free to migrate , 
has long since escaped beyond rec:ovcry. 

CAUBONIFJmous STUATIGR.\PHY 

Rcdimc11ts of Carboniferous age are the only ones that req uire serious 
consideration in evaluating oil possibilities in Kova Scotia, Prince Edward 
Island, and 8outhern Kew Brunswick. This is so becm1se the sediments of 
pre-Carboniferous age are greatly deformed and because the remaining 
sediments belong to the Carboniferous 'Yith the exce)tion of the freshwater 
Triassic strata of :i\Iinas basin. 

The general succession of Carho11ifcrous strata is as follows: 

::: Stephanian C') L-pper strata o r Prince Ed ward Chocolate :rnd sa lmon-coloured 
.... " 0 ·;: Island conglomera.tc5, !"::tnd stonc.s, 
:::: i... a shalcs; freshwater origin 
""' > ..... §:~ 
E;..J ~ 
CJ " ~ ~ 

·--
U pper \Ycsl.pha lian (Had· PicLou seri<'s Conglome rates, sandstones, 

stoC'kia.n: Lowe r Alie- sha les, Lhin li1ncstones, coals; 
ghany) fre::i h,vatcr origin ; maxi1nu1n 

t hickness 1,000+ feet 
" .s 

Stellarton Rerics Conglo1ncratc-.:, sand stones, ::: 

" (l:itaffonlian : s hales, o il-shales , coals; rrcsh-.!: 
~ 

uppermost Pottsville wn.t0r origin; 1naximu1n thick-

" and transitional epoch) ness 5 ,OOO feet 

~ .\fiddle 1\'cstphalian ( \' ork- Cumberland series Conglomerates, sandstones, 
ian: 'Cp1>e r P ottsvi ll e) (.Togg ins formation) shales, thin lim estones , coals ; 

fre sh water ori~in; m aximum 
thickness i ,ooo+ feet 



" if. 

l li() 

Lower \\'C'Riphalian (Lan- Hiversdale Reries (Boss Point' Co10glomerntcs, sandstones, 
nrkinn: ,\fiddle and Lo1Y- Lismore 1, Pnrrs!ioro, Har- Rhales, thin limestones, coals~ 
er Pottsvi lle ) rington Ilive1', Hawkesbu ry frc;hwater origin; maximum 

Tournaisian (l'o<'ono) 

formations) thickne;;s o,ooo+ feet 

Cong;lo111c:r-atc ..... , br0ccia:j, :-:and
Rtones. shales, limestones, an
hydrite, g_1·psum, J'O('k salt; 
both marine and continenla l 
orig;in; maxir11u1n thickncs:-;.. 
3,0oo+ feet 

lforton :-;cri0s Conµ:lomcr:tlP~. brC'ccia:-;, :-:and-
(Jl orton Bluff, C'he1·eriC', I stones, shales, oil-shale, limC'-
1\:ernlC'bC'casis, , \Jbert , ll'C'I- stonC', thiu coal:;; frC'shwatc•r 
don formations) origi u; maximum thickness 

8,000+ fed 

The rnost notiC'rahlc features of tl~c ( 'nrhonifrmus s1rn.ta n.rr the 
dominanc·c of freshwater f'cdimcnts and the remarkable thieknrs~cs of 
indi\'idual formations and f'rrics. The µ;rcat thickncsscs arc partly related 
to the presence within the ITort011 , \\'incisor, C11111l ~ crla11d, and PictoLl 
series, of alluvial fans of conglomerates or breccias, of great maximum 
thickness and dcwlopcd in the \'iciuit~· of certain of the prrscnt uplands. 
The houlclcrn of these conglomerates were clcri\'ecl from aneient lillear 
uplands of which the present arc remnants. l -plallCls rcYealing such 
relations arc obYiousl:\' not parts of the [)l'c-Carbonifcrous floor upfolcled in 
some single epoch of post-Carboniferous folding. That the uplands ,,·ere 
not so proclucccl is further inclieatcd by c\·idcnre of transgressiYc overlaps 
having taken place along one side or hoth sides of the present uplands 
clming stages ra11ging from upper Horton to 'Cppcr Pc nrn~ylvanian time. 
l\iforcover. strata on one side of an upland \\'hen compared ,,·ith synchronous 
strata on the other side reYcn.l quite clistinrt faeics. Such relations unmis
takab ly indieatc that Carboniferous Eeclirnentation ,,·as C'ontrolled by a 
definite tectonic system, ancl it is thought to haYc been of the nature of 
intermittent hut long-C'o ntinuecl \\·arpings. 8cdirnc11tation is conceived 
as haYing proceeded in progrcssiYcly sinking, stn1rtural river Yallcys 
separated h)' progressivcl)' rising \YatcrRhcds, hut the movements \\·ere 
intermittent or at least of Yarying intensity, so that the ~cclimc11ts of a 
basin tended to transgress the intervening uplands and, at times, to 
o\'crriclc them. For example: at a late stage of the Cumberland cpoeh, 
deposits forming in a trough north of the present Cobcquid upland, trans
gressed onto the ancient representative of the upland and, in places at 
least, overrode it. Similarly, the Pietou :::cries \\'US a transgressive frcr-;h
,,·ater f'cries and the area rcceiYing sediments in late Pictou time \Yas more
cxtcnsivc than that of early Pictou time. 

The lack of marine sediments in the Pen nsylYanian is considered to be 
unfavourable to oil formation. On the other hand oi l-shales that ulti
mately may )H'O\'c of economic value arc present in the Stcllarton series. 
Xo free oil of any consequence has been found associated with the Stcllar
to11 deposits. Hare seepages of oil have been recorded in the coal mines 
of the Pictou coal field, but sufficient drilling has been clone for coal to 

tThe Boss Point and Lismoro formations, approximately synchronous, may possibly belong to a basal division. 
of Cumberland series; they are placed here on the evidence of their freshwater fa.unules as their florulcs ha,·e nob 
yet been studied in sufficient detail . 



167 

JHOYC th abcrJH'C of frer oil in the sarn18 of this firld. A hole drilled for · 
oil on Prime Ed1rnnl Island by the IT. L. Doherty Company cut a 
monotonom; sueccss ion of s:rndr:;t01:es, grits, and shales like the frcs.lmatcr 
strata of the Pidou iocries on the mainland where more than 7,000 feet of 
.~ueh ~·cdimen1.:-; arc known. The dala obtained s11bsfantia1.e the gc11cral 
Yie11· that LlIC thick frcslmatcr deposits of tl:c l\faritirnes arc not favourable 
terrains for oil forrnalion or aennnu la1.ion. A spe('ific· exception to this 
gerernlirntioll is tl~ c occ·mTCJH'e of oi l in 1.l :e Il orlon f-"cries of ::.\loneton 
di:-;trict, whi.(']1 11·ill l:c treated more full)· bclo11·. 

Oil-shalcs are p1wcnt in the R1.cllarto11 Perics as already noted and also 
in the H orton ::<cries. The richest scam in the Stel larton ser ies lim; yielded 
iqnrnnls of :jO gallons 1.o the ton. This P.emn of lorlmuitic l'hale called 
ste llaritc, is several fccL thiek and is assoeiatccl 1Yith a thin heel of bituminous 
coal. There are other thin hands of oil-f'lrnlc allied to torbanite prcf'cnt in 
the Stcllarton Pcrics, hut the quantity of oil-shale that "·ill yie ld 20 gallo11s 
or more oil to the ton i..; Ycry limited and is c01Jii11cd to bamls only rnvernl 
fret thiC'k. .\ t the prc1;ent time they eould scarcely lie worked al a prnfiL for 
their oil content alone, lrnt they yield a by-product of ammonium sulphate 
and the :-;pent Hhalc after rctofting might be exploited to some extent. 

Oil-shale is prePcnt in the ITorlon :.:cries in ecrtain parts of XoYa 
Rcotia, e.g. in A11tigo11ish l'OUnty, but so far aH known is too lean or the 
deposits much too thi11 to 11·ana11t exploration. In Albert counLy, New 
Brunswiek, howcYcr, there arc thicker, riC'hcr, and more cxtcllsivc bands 
of oil-shale 1Yithin the .\lhert formation of the IImi.on series. The oil
;;11alcs of the All iert series are intcrlicddcd with low-grade a11cl bancn 
shale, and the U]1[ler iiarl of the formation consists mainly of intcrbcclclecl 
l'anclstonc:-;, dark grey shalcs, and impure silty and argillaccous limestones. 
The sandstones arc Pccmi11gly disl'ontinuous aml lenticular. ::.\Iany of 
them l'Ontai.11 valuable sumilics of natural gas under high pressure as 11·ell 
as of petroleum of a grade particularly :-;uitablc for high-class lu hrieation . 
. \11 area, k11om1 as the Stony Creek gas and oil field, has liecll aetivdy 
developed for its 1rn.tmal ga:-; and i11C'idcntally to these operations about 
J00 ,000 liarrr18 of oil has l:ecn marketed. 

8TJL\ TlC:JL\PJTY OF THE :-l' l'O~Y ClU 1:11: l\. OIL AKD 
C::A;::; FIELD , XB. 

By G. ff. JI . Xorman 

The district (8cc l<'igmc 18) in . \lbcrt an cl \rcstrnorlancl counties, ::\cw 
Bru11s11·il'k, in the vicinity of Hillshor011gh and extending for several miles 
on either side of Pctil('odial' river, il-l of particular interest RinC'c it induclc:o 
the St011y Creek oil and gas ficlcl. The strata of 1.hi:-; area arc of t\\"O main 
types and ages. All oldrr grnup, probably Precamhrian in age, l'Onsists 
of metamorphic and igneous rocks and underlie:-; all upland, plateau-like 
area kno11·n a'l Caledonia. mountain and 1Yho,:c maximum elevation is 
about 1,200 feet aboYc Pea-level. The northcastcl'll limit of this upland 
lies a few miles soutll\\'est of Hillsliorough. A younger group, of sedi
mentary rocks of Carboniferous age, underlies the flanks of this upland ancl 
also the country to the cast and north which slopes gradually away from 
this upland surface. 
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The stratigraphic succession of the Carboniferou s rocks prcse1itcd 
helow is tentative and is a modification of that proposed by \Yright. 1 

The general sequence is believed to be correct, although the mutual rela
tiolls of the various members of the Horton series have as yet not been 
satisfactorily determined. 

Pe nnsy lvaninn Pet itcodiac formation (Zones 2 Conglomerate, sandstone, shale; 
(Lower \\'estphalian) and 3 of J'etitcocliac series of freshwater origin; thickness 

\\ 'right) 300+ feet 

l\Ii Rs iss ippian Demoisellc formation (Zone 1 of Conglomerate, shale , limestone, 
(\'iscan ) Petitcocliac series of \\'right) sandsto ne; mainly freshwater; 

marine or brackish horizons at 
ba;;c; t hi ckness 1,000+ feet 

\\"incisor 
series Uill sboroup;h formation (Zones Limestone, shale, anh yd ri te, 

2, 3, 4 of Hillsborough series of gypsum; m a inly marine; thick-
\\'right) ness 700 ± feet 

~fiss i ssippian Hill sboroup;h formation !led and greeuish conglomerate 
(Tournai Ri:> n) (Zone 1 of lJill sborough series of and arkosic s'1 ndstone; thick-

\\'right) ness 2,000± feet 

lJ orton Weldon formation C'onglomcratc, brccc ia , Rand-
series (\\'eldon series of \\'right) stone , shale; fres hwater origin; 

th ickncss 2,000 ± feet 

'(Boyd formation) Conglomerate, shale, aRh rock, 
(Boyd series of \\'right) l(unkur lime depos its; prob-

ably freshwater origin; thick-
ness 700 ± feet 

2G :.wtrcau format.ion ;.;hale rock , salt: poss ibly lacus-
trinc orip;in; thickness 1,000 ± 
feet 

Albert formation Conglomerate, sandstone, Rhalc, 
(,\Jbert se ries of \\'right) oil-Rhale. Jimcstonp; fresh-

water or ip;in; thickness 5,300 ± 
feet 

ALBERT FORi\IA1' ION 

The Albert formation is " ·ell exposed on hoth sides of Pctitcodiac 
river near Dover \\·here it occupies the south limb of the Stony Creek 
anticline. It has an estimated thickness of between 5,000 and G,000 feet. 
Grey shale predominates in it, although at intervals groups of grey sand
stone beds arc intercalated. The relative positions of these groups in 
the formation appear to remain constant, although the individual mem
bers may be lenticular and discontinuous. Thick beds of bituminous 
shale occur, especially in the lower part of the formation. Grey limestone 
bcds3 are present locally in the upper part. 

On 1Icmramcook river a group of beds 3,000 ± feet in thickness con
forrnahly underlies the Albert formation and consists of an upper member 
of red , arenaceous shale 11·ith reel sandstone interhecl s and a lower one of 
grey to purplish arkosic sandstone with pebble conglomerate beds and 
chocolate hrown, shaly intcrbccls. The group docs not occur on the flanks 

•\\'right, W. J.: "Geology of the Moncton Map-area"; Geol. Surv., Canada, i\Icm. 129, p. 2 (1922). 
:?The position within the section of the Boyd and Gautreau formations is not known beyond that they a.ro both 

older than the Demoisclle formation and younger than the greater part of the Albert formation. 
3These contain a considerable percentage of barite at Upper Dorchester bridge. 
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of Calcdollia rnoun1 ain where grc>· shale with iutcrhccls of boulder c·0J1glo
nwratc represent 1.hc Albert formation ai1d rest dircC'ily on Prcrarnhrian 
rorks. · 

G.\L''fHK\.U FOHJ\l.\.TIOK 

Owrl>·ing the .\l bcrt slrnlc in ihc ('C111rc of a s)·nclinal sin1etm2 at 
C:autrcau arc IJcds of ro('k Ha lt to whiC'h the name C auireau formation is 
here applied. The f'a lt mcmiJcr \\·as di:;('o\'crccl hy \\·e lls dri lled on Bcn"<l 
creek. Its O('('lllTc:i1(·c was a great sm·1n·isc, since no indication of Ralt. is 
suggested either by S]H'ings or the general topograph>·· The salt mcm lJcr 
has hccn penetrated by bro \\'ells , it i:; prolmbly lcni.i('ular , lmt its lateral 
extcu Rion is unknown. 

l30YD FOH:.\IA'l'l ON 

The Boyd formation , a s mapped by \\"right 1 on Hoye! C'reek. orc·upic<: 
the north limb of the ( :autreau syndinc. The lo,rcr zones," Kos. l 1.o 4, 
consist of red and grey Hhalc with purple volrn:nie ash intcrheds, and 
conform in Htrikc am! dip with the uppermost heel s of the .Albert formation 
ex posed fartlwr upstream on Ho>·cl creek, hut from \1·hich they arc se parated 
\Jy a rOJl('calcd intcrYal. Th e uppermost zone, Xo. 5, of the Boyd forma
tion of \\'righ t, is a ('Onglomcratc that contains fragments of purple vol
canic ash of the lo\\·cr zones. .Although this inclieatcs a break in sedimen
tation it may not mean a prolonged in terval of non-dcpoRition. On the 
other hand, this conglomerate is identical lith oloµ;ically \rith z:onc l of th e 
Hillshorough formation all(! may belong to this gr011p. That , possibly, 
it should he so as;; igned is also inclicatccl by the fact that it outerops 011 the 
cast Ride of Pctitcocliae river on t he sirikc of the IJilbhoro11gh formation , 
zone l O(·ernTing near t he rno11th of \\'cld on brook on the west siclc of the 
riYcr. The most important feature of the Boycl formation i.-; the 1rnrplc 
volcani(' ash heels. The'-'c form a valuable horizon marker and afford a 
key to the syn('linal st rncturc north of the IIillslJorough fault. 

WJ<~LDOK FORMATION 

The straia of the \\'clclon formation, \\·hich consists of red shales ancl 
sandstone containing comTction ary cakarcolls noclulcR ancl a maRsiYe 
basal conglom erate, arc faulted clown against the Albert sbalcs at Albert 
::\lines. The basal conglomerate ap11cars to lie a loc·al fa('ics clcpositccl 
again st the flank s of an upland Rlllface . It iR a h:::cnt from the section 
of the \\'cldon formation on the cast f'iclc of Pctiteocliae river aL Bcllcwau. 
The valley of BcllcYcau ercck eonc·cals the contact of the Weldon \1·ith the 
Albert strata that 011tc·rop along the riclµ:e north of Boudreau vi ll age. 
Unless faulting has confo:;ccl the rc latio11r-;hips, ihc strikcR and clips of the 
r-;trata of 1.hc t1rn fonna1io:ns on either Ride the co nccalccl interval suggest 
r-; tr11d11rnl C'onformit>-. The apparent abt:clllc of the C:autrcau salt member 
in thir-; part of the field is possibly due to non-clcpoRition. The vo lcanic 
ash beds of the Hoyd format ion clo not outcrop here, but thc~c may \Jc ('0.ll
ccalccl. ::\ orth of the Hillshorouµ:h fau lt , 1Jct,1·ccn \\' clclon brook and 
Poull([ creek , the D ernoise llc collg lorncrate conecals the relations of the 
BoYcl and Weldon formations , but juclgillg b>' the strike.-; and clips there 
is i10 sllµ:gcst io:i1 of a break in sedimentation het,1·ee11 thcRc t'ro groups. 

t\\"right, \\'. J.: Ccol. Sun-., Cannda, ~fcrn. 12!.l . Sec Geological mn.p. 
' \\'right,\\'. J.: Op. cit ., p. H. 
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From 1.he foregoing s1.aieme11ts it may lie l'OllC'IUd<'d that no major 
brenks in sedirncnta1.ion due io mcl\'erncnts, occ·mTed li<'i wecn 1.hc close 
of ihc period of depo:-iiion of the Albert ::;trnia a :n d 1. hc beginning of the 
period of dc'po:-;itio11 of tl' e \\'cldon si rn.ta. T he \\'clclon fornmi io11 doer-: 
indeed onrlap the ,\lJ 1cr t formation bct\\·een ,\Jlicrt :'.\line::; and HoRcYale 
\\·here it lies dircdl>· on Precnmhrain rocks, but this dnc c: not ncl'essarily 
indirn1.e any sig·:11ific:rnt time break. 

lllLLSBOlWuGlT l•'OJBl.\TI ())J 

Zo uc 1 (of \YrigM) of 1. lic llilbborough format ion eonsi:-;ts of massiYe 
conglomcraiC', arkose, and :-;andstone. In the imrnedi ::de vicinil)' of the 
Prcrnmhriai1 rocks crn \\"ibon lirook ancl on the sireams that clrnin ( 'alcdonia 
mountain on its i1or1.hem Ride, massive couglomcratc predominates. The 
boulders of this co11µ:lomcrn,1.c arc of Prccamhria.11 rocks ancl range in size 
up to a diameter of 2 feet. The conglomerate is usuall)' rcddi:-;h brO\rn. 
At a distance from Caledonia mountain the formation (Zone 1) ecrnsists, 
charadcristirnlly, of eoarsc, arkosic grits "·ith pchhlc conglomerate hands 
and thin lcn l'cs of reddish hro\rn sa:nclstonc . :-lotli.h of the Albert :.\lines 
area and \\"e:-;t of II a)'\Yarcl hrook, a tributary of Prosser neck, the Hills
boro ugh formation oYerlaps the \\"elclon and Albert formations and rests 
clircctl>· 011 Prcrnmhrian roC'k :.;. In the vieinit)' of Ililbliorough and along 
the north flank of ( 'aleclo11ia mountain, genii<' dips arc characteristic of 
this formation. Xcar the mm1th of \\"eldon brook, howcYer, clips up t ~ 
GO degrees occur on sharp, subsidiary folds in the major synclinal stru cture , 
i.e., the Cautreau syneline. 

Zones 2, :) , and -1 (of \\"right), of the Ilillshorough formation, arc parL 
of the \\"incisor series. T he base of the group i;; a pcrsisient limestone, in 
part \\·ell laminated and unfossilifcrm1s. The lami11ated liedc: grade later
al!)· into rnar:;siYe fossiliferous limestones south of Wilson brook, \rhcrc 
the)' rest dirc<.:tly on Precamhrian J'OC'ks. A thil'k, gy]wum-anhydritc 
lied is the onl~· other exposed member or the forma.tion. This bed iR pre· 
scn·ccl in synC' linal structmcs south of Ifillsborough and a.µ·ain on \\"ilson 
brook. The basal limestone outcrops on the Routh hank of the headwaters 
of Cat creek, a tributary of \\'elclon brook. lt i,; also exposed 0 .11 the \\·est 
branch of Tmtle brook about one mile south of Benyton post office. 
The major part of the interYe:n ing tcnii.ory is IJmiecl nnder the oYerlap of 
Pc:nnsyh ·au ian ::;anclstonc, with a gentle, southerly dip of approximate!)' 
8 degrees. The ])()silion and att itmle of i.he:0c limc::;tone m1tnops, h<mcYer, 
suggest a sy11dinal s1. n1dure. 

DJ<;~IOLSELLE FOll:\fA.TJON" 

The Dcmoil"'elle formation of conglomern1.e. 1-'a:ndstone, and slialr 
Yarics conr-:idernhly in litho log_\· ancl thid;:ness. lt is \\·ell expoc:ed .,;outh 
of C'alcclo11ia mountain. on Shepody mountain, and at Uopc1Yell C'ape, 
\\·here it is c·ompo:-;cd ·p1inc·ivdly of massive <·o.ng lon:erate heds \ritli minm 
len :-;e:-; of red sandstone. Tl:e l'Onglmreratc fa c· ie:..; appearn to oc· c·upy a 
linear strip along the :-;outh f'ide of Caledonia rnou<1tain. Farther sonth 
t:his facies is partly replaecd ii>· shales. Lirnesto1:e liouldcrs in this forma
tion contain a few fossils of LO\\·er \\"indsor age and appear to liaYc l:ecn 



11:2 

dcriYcd from tltc JTilbhmough formation. The Demoi;;cllc strata rest 
1111co11formabl>· on Lhc lfillshorn ugh beds and oYerbp all older forrnaiions. 
\"cry gc11tlc dips arc ehan1dcristic and tbc structure conforrn.s \Yith that of 
the oYcrl>·ing Pcnnsy lYania11 beds. 

PETITCODIAC FOll~fATION 

The Pci.itrocliac formation forms a thick blanket of grey to huff, 
quartz-pebble co11glomcratc , sandstone, an d reel shale. It clips gently to 
the north and conceals all older fo rmations north of Stony brook as far as 
Lutz and Indian mountains. It rests v.·ith apparc11t structural conformity 
on the D emoiscllc formation, but oYcrbps the latter along the northern 
flank s of Caledonia rnountaill and there rests for the mo::;t part directly 
on the Hillsborougli formation , Zone 1 of \\'right. 

STRU CTURE 

The fokl8 and faults of the ::\lississippiat1 rocks arc largely concealed 
beneath the Rimplcr structmcs of the Pcnnsylva nian beds. As a general
ized pictme, requiring modification in detail, the struetmc of the lov.·er 
rocks ma)' be visualized a" three major fold s with northeastcrly trends. 
Yrom south to north these arc Caledonia ::\fountain anticline, C:autrcau 
syncline, and 8t011y Creek anticline . 

The C'alcclonia ::\fountain anticl ine plunges to the northeast, so that 
its core of Prccamhrian rocks cfo;appcars beneath the Carboniferous sedi
mentary formations at Albert Mines. Faults are present on the borders 
as \rcll as on the axis of the an tielinc north east of Albert ::\lines. Thrust 
faulting toward the axis occurs on both flank s. To the south a major fau lt 
cxte nd t:> from Alma to Hopewell cape. To the north of Shcpocly mountaill 
this fault thrusts a lon g, narrow "·edge of Prccarn brian rocks nortlrn·anl 
against Pemrnylvanian rocks. Korthcast from Albert ::\lines, along the 
axis of C'aledo11ia mountain , the structure is complicated b>· a series of 
faults " ·ith a gen eral northeast trend. These form a series of fault blocks 
on the anticlinal structure. Albert shalcs arc exposed along the broken 
crest of the Caledonia l\Iountain anticlin e at Albert ::\Jines, Boudreau, 
Taylor village, and upper Dorchester. Elsewhere they arc conccalrd by 
the south-clippi1.Jg Pcnnsylvanian sandstone. Heel shale an d ::;andstone 
arc cxpo~ecl i11 a small creek one-half mile north of Upper Dorche8tcr. 
These beds probably belong to the pre-Albert reel shale group cxporncl 
farther north at l\fcmramcook. Their prese nce indicates that east of 
"C ppcr Dorchester tl:e All~ crt shalcs \YCrc removed by erosion from the 
crest of this antielinal strncturc prior to the deposition of the Pennsylvanian 
rocks \YhiC"h rest directly on the pre-Albert reel heels. Steep clips, sharp 
fl exmcs, and crumpling acrompaniccl by small slips characterize the 
strnctures of the Albert shales \\·here they arc exposed hebYecn Albert 
::-Jines and Uj)pcr Dorchester, a distance of abo ut 10 miles. Owing to 
them condition::; the prospcC'i s for oil a long this structure arc thought to be 
unfavourable. A considerable pcn:entagc of the petroleum content of 
the heels no doubt has escaped, judging by the numerous vein s of alhcrtite 
and the bituminous material in the matrix of the conglofferate overlying the 
t\lhcrt shalcs. South of the Caledonia ::\fountain anticli1:c the Horton strata 
are roncealed hy yornigc r Carboniferous rocks of tl:e Cuml:crlancl basin. 
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To the nort h and cast of Caledonia molll1tain the Hillshorough fault 
occurs and extends in a southwestcrly direction passing about a mile 
north of IIillshorough. It thrusts the Boyd and ·w cldon formations 
soutlrn·arcl against tile Hillsborough formation, Zone 1 of Wright. The 
"·csi.crly extensio n of this fault is cliff-icult to trn('c where it cuts shalcs of 
the \Yeldon formation. Its extension farther \\·cstward would parallel the 
Pree-am brian -C'arbonifcrous contact on the north side of Caledonia 
mountain. 

Between the Hillsboro ugh fault and the south limb of the Stony Creek 
antic·linc the general structure is a syncl ine- the C:autrcau s~rncline. This 
plu ngcs to the 'rest and disappears beneath the cover of Pcunsy lvanian 
rocks. The eastern part of the syncline is 'rell exposed cast of Pctitcodiac 
river near the mouth of Boyd creek. The north limb is marked by the 
outcrops of purple ash rock 0.1 1 the west side of Pctitcodiac river and on 
Boyd creek. The south Jim h is broken by the IIillshorough fault. It is in 
the <·entrc of this sync· linc on the cast side of Petitcocliac river that the 
Balt bed was loc-atcd below the Boyd formation. In the ce ntre of this 
syncline, near the mouth of ·wcldon brook, the strata have a nom alous 
strikes and clips that do not fit in to the general synclinal structure, but 
appear to represent minor uncltdations on it. Only part of the south limb 
of the Stony Creek anticline that borders the Gautreau syncline on the 
north is exposed. The remainder of this fold is conecalccl beneath a capping 
of PcnnsylYanian sandstone. 

RELATION" OF STO:NY CREEK OIL AND GAS FIELD 
TO STH:CCTURE 

By G. S. lh11ne 

The Stony Creek oil and gas field lies about 8 miles south of l\[oncton 
and extends \\·est from Petiteodiac river. The eastern part of the field is 
on a pronounced hill, but the topography has no relation to the structure 
of the underlying Albert series from 'rh ieh the gas and oil arc produced. 
The field is in reality divided into t\\·o parts hy what is considered by Dr. 
J. A. L. Henderson to he a fault in the vicinity of :i\Icadow brook, a small 
stream that flows north to join Ston~· creek. The main oi l field, as so far 
developed, liC'S cast of this fault, although some oil has been found in gas 
11·ells \\·est of it. In the eastern part of the field , the gas-producing n.rca lies 
1.o the north of the oi I field (:ice Figure Hl). Directly "·est of this oil field, 
across l\Icadow brook, gaa is found and it is a logical conclusion from the 
study of th e field to expect oil to occur in the undcwlopecl area south of the 
gas field west of :;\frado'r brook. The \\·cstcrn limits of the gas field are 
unknown a nd there seems to he no reason why the field should not cxLend 
considerably to the Routh and 'rest on the \\·est side of l\fcadow brook. 
As the field has lJccn clcYclopC'd on south-clipping slrata on the south flank 
of the Stony Creek structure, the rclatiYc posi1.io11s of the gas and oil areas 
arc explainable and, as already stated, give rise 1.o the expectation of an 
oil area being situated south of the gas area west of :;\foaclo"· brook. 

:34496- 13 
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Only the Albert :=;cries in :\Ioncton area has been found to be gas and 
oil-bearing. This series, although consisting predominantly of shalcs, 
contains many sandstone beds that arc thought to be lenticular. Groups 
of sandstone beds occur at definite horizons and six such groups have been 
recogn iwcl hy the staff of the New Brunswick Cas ancl Oilfields, Limited. 
The upper t\YO groups of sandstone heels arc comparatively thin and are 
highly micaecous. They have produced only hlack oil quite different from 
the high-grade oil \rhich is proclucccl principally from the lo\\·est of the six 
gr011ps. Each of the four lo\\·cr groups produces gas, but the productive 
horizons arc not at the same stratigraphi c height in every " ·ell. It is 
probable that the production of hoth gas and oil is related to the effective 
porosity "·ithin the productive sandstones as 'rcll as to the structure. 

As the Albert f'erics is eonsidcrcd, at present, to be the only favourable 
gas and oil-bearing formation in this area it:=; extension and the structures 
aJfccti11g it arc the two important consic12rations in the search for new 
produ cing areas . The extent of the Albert formation ha:=; been outlined 
hy Y mlllg1 as follows: 

"The fact that the Albert series is kn0\111 to outcrop at intervals over a length of more 
than 30 miles, and possibl;1· over a much greater distance, and sin ce, though locall;1· closely 
folded, the strata on the \Yhole have low angles of dip- indicat ing that through crumpling 
there has not necessarily been much narrowing of the original width of t he basin of the 
Albert series-it seems not improbable that the strata or remnants of the strnfa may 
extend in a northerly direct ion beneath the covering of younge r trata to a much greater 
" ·idth t lmn the present outcrops show. Furthermore, on the hill knO\rn rrs Lutz mounta in 
lying a few miles north of :\fonrton there arc exposed tilted strata resembling the Albert 
series. Though from the lack of good exposures and the lack of fossil evidence it is not 
possible to sett le beyond doubt that the c beds of Lutz mountain do belong to the Albert 
series,' yet they may be held to furni sh corroborat ivc evidence indic,1ting that the Albert 
series docs extend at least t lmt far nori.h beneath t he covering of i\lillstonc Grit and othrr 
formations and thrrt the brrsin of the Albert series has a 11·id th of at least 25 or 30 miles. 

As rrp;:lrds the cxtc11sion of the Alber t series in an cast and \\'est direction, the late 
R \\' . ·11:1ls has recorded his belief that the Albert series nre t he equivalents of ccrlai11 strata 
exposed as for west as the neighbourhood of 1:-it. John cil y and possibly even farther west. 
lf this correlation holds 1.ruc it is also equivalent, in some measure, to setting a limi t to 
the extension of the oil region in that direct ion , for these oil-shale. no longer occur in the 
st r:Lta, bu t t hat, the lii t11mino11s st rata do extend beyond Elgin is indicated by the repor t 
long ago of the finding of small veins of rrlhertitc (solid ified petroleum?) 30 miles south west 
of Elgin. The possibilities of the extension of 1.hc Albert series to the cast beyond the 
outcrops in the valley of th e :\I cmramcook, the last in t his direction, can only be definitely 
determined b» borings, since in t hat direction the ,\lbcri series disappears under a contin
uou s mantle of i\ lillstonc Grit and overlying younger strata that extend to Northumber
land strait. It 1rnuld, ho11·cvcr, be a remarkable co incidence if the easte rn limi ts of t he 
outcrops of the ,\J bert series should also mark the eastern encl of t he basin of this ser ies. 
It seems more probable that the Albert series docs occur for some considerable distance to 
the cast\\·ard beneath the cover of younp;cr measures. 

There thus cems to be good grounds for supposing t hat the basin of t he Albert sen es 
extends for at least 50 mi les from beyond E lgin on the 11·cst to beyond the valley of i\Jem
ramcook on the c;ist and, less rcrlainly, that, it has a " ·idth of at least 20 or 30 miles from 
the foot of Caledonia mountain northwards. Of course, during the periods of erosion in 
early Carbon iferous t ime, the .\lbcrt sPrics may have been S\\'ept a\\·ay from a considerable 
part of this area once possibly occupied by it. 

Granting that the Albert ser ies was and is still prpsent, though largely concealed, 
over a region as large or brgcr than the one rudely outlined above, it does no t follow that 
oil-shalcs and the associated bituminous heels ocrur even·wherc in 1 he Albert scrie: of this 
area. ::\ot only may 1 he richer bituminous shales have· been removed from erosion from 
considerable areas, but also since the oi l-shales possess rather exceptional characters it is 

•Young, G. A.: Goo!. Surv., Canada. Sum. Rcpt. 1911, p. 319. 
:?Since the foregoi ng was written pits have been made on Indian mountain exposing oil-shalcs . These indicate 

definitely the presence of Albert strata here. 

3~~ 06- 13 } 
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en tirely prolmble t hat t heir distribu tion is more limited than t hat of the containing strata. 
There are indications t hat in a westerly direction, E lgin approximately marks their li mit, 
fo r in the western par t of the field the quali ty and amount of t he oil -shalcs seem to decrease. 
On the other hand, the oil-shales of t he i\ lcmramcook valley in t he easternmost exposures 
of t he Albert series, arc as ri r h in hydrocar bons as any fo und clscwhcrr, an d, t herefore, 
it seems safe to assume t hat if t he Albert series con t inue eastward beneath t he t here 
cont in uous covering of i\ I illstone Gri t and you nger strata, the oil-shalcs will also extend 
eastward. 

As to what arc t he condi t i011s necessa ry fo r t he accumulation of gas and oil in pools, 
other Limn the presence of the oil-shales and a suitable reservoir, it is diffi cul t, if not impos
sible, to st:ite. Doubtless au ant iclin al or analogous strncture and t he absence of unscaled 
part ings, fissu res, and fractures, and other channels by ll'hich the oil and gas might be 
dissipated, arc als0 nccessar~· facto rs. 

As to !toll' fa r these conditions prevail ill those areas where, t hough the :\l bert series 
mn~' exist, it is h idden by ~·oungr r fo rmat ions, it seems im possible to snv, and positive 
proof of t he presence or absence of oil and gas can only be obtained by drilling." 

Rinec the above \\'as \\Titten t he D ' Arey E xplorntio11 Company, in 
1919 to 1929, drilled t en test \Yells, distributed over a wide area exten din g 
cast of t he Sto ny Creek fi eld to Xort humbcrland strait . T hey did not 
locate a ny profitable Rancls, a lthough they obtain ed Rome sho" ·ingR of gaR. 
\\'ells \\·ere located at P or t E lgin (dept h 3,230 feet), Cape Ba ld (two " ·ells, 
1,171 and 2/520 feet deep, respectively), ::\[cmramcook (t1rn wells, 600 and 
2,720 feet deep , respectively), Ga ut reau (1,87:3 feet), Coal Rran r h (2,480 
feet), Buct ouchc (2,"130 feet), mid Eogcrsvillc (3,645 feet). l\Iorn recent ly 
the Im perial Oil Company has cl one some prelimi nary prosper·ting \\·ork in 
the area of t he l\Iinudic an liclin orium, a 11an ow l;el t of fo lding that runs 
about eastward from rape ?.farin gouin , X cw Bruns\\' ick , to l'\appan , :-\ova 
Scotia, and beyond . This a ntirlin a l area brin gs co ntin ental and marine 
strata of the ::\lidcllc and Lo11·cr \\'i nclf-lor seri es to t he sm face and is receiving; 
att ent ion in t he hope that t he Alber t fornrntio1rn m a:v here lie \\'it liin reach 
of the drill. 

H I STOHY OF DEYEL OP:lmK T1 OF ST OXY CRF,E K OI L AXD GAS FrnLD, 

K l<: \\' BllUNS\\'L CK 

T he oc·emTcncc of oil ancl natural gas has bcc 11 knom1 in ::\cw Bruns
wick sin ce the early settlement of the coun try. Rce,Jagcs of oil and gas 
arc repor lcd to haYc oceuned in " ·idcly separated distri cts, but t l:c most 
prolifi c fl ows am said to have come from a Pcri cs of hit umin ous a ncl pctro
liferous shalcs and sandstones that a rc no" · µ,ro uped u nder the Albert 
series. Th e most alrnnclant cviclcnccs of oil o<·cmTed in tl~c areas cast and 
'"est of Pctitcocliac river in Alber t and \Ycstmorlancl cou nt ies. In \\~ cst
morlarnl r·o trn ty, between Pctitcodiac and l\ [c rn rarn cook riven; . tl :c early 
Pcttlers found heels of maltha in Rome caPcs ro\·e ring a(']'es to a depth of 1 
to 18 i11chcs2 an d gas i:,;sued from springs of \rntcr , particularly in tl:c area 
about D over . 

l n 1849 a vein of albert ite, 16 feet 1riclc, wac; discovered in Albert r-;halc 
on Freclcri('k brook, alio ut -I miles sout lmeRt from t he t01Yn of I-Iillf-!liorough. 
ThiR material 11·as at first juclgc cl to be a coal and as such was mined in 
accordance \\' ith the regulations goYerning coal mining . It ii; now kn01rn, 
however , that the alhert i tc orcurrecl in a t ru r fi sRurc vrin in stead of ac; a 
l:eddcd dcpof'it, and it is considered to l.;c a fo rm of bit umen "·l1i ch in a 

I The main sourrt' of information for this history is from a private <'omnrnnication from Dr. J . . \ . l ... H enderson. 
2Youn~, G. A. : Gcol. Sun·., Canada, Sum. H.ept.1911, p. 316. 
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liquid state flo\Yecl into and fill ed a fissure m the Albert shalcs. Th e 
albertitc deposit \Yas vvorked for fourteen years, during which time more 
than 200,000 tons \\·ere minc cl . The material was sold mostly in United 
States " ·here it \\·as used principally for emidirnent of coal gm;, the yield 
being 14) 500 cubic feet per ton. During t he courFe of operations in the 
mine, which was extended over a length of half a mile an d attained a 
maximum depth of 1,100 feet, many evidences of oil an cl gas were apparent, 
principally from the sandstones a;;sociatecl " ·ith the shales and "buckets 
placed in certain positions " ·ere found, after periods more or less pro
longed, to be fill ed with oil." 1 

These cviclellces of petroleum a ncl gas in the Albert ::;hales suggested 
to tho::;e who \\·ere familiar with con ditions, that crude oil in quantity 
might occur in favourable localities and since the heels of rnaltha bet\Yeen 
Petitcocliac a ncl l\fcmramcook riYers furnished the best evidence of oil in 
qnantity, attention \\·as first directed to this region in the search for oil 
fields by dri lling wells. In 1859 Dr. H . C. T\Yeeclel, m1 oil refiner ancl 
chemist of Pittsburgh, Pa., seem ed lcaF=es and chilled four shallow v.·ells , 
the dreprst about 190 feet, near t\YO oil seepages. Although small flows 
of gas and oil were fo und , operations \\·ere ahanclonecl o\\·ing to the pro
duction of oil in large qnantity in Pennsylvania, fo llowing the discovery 
\\'Cll of Colonel Edwin L. Drake in 1859. 

The next attempts \\'Ore made in 1876-1879 when two companies
the St. Joseph Petrnlcum Compauy under the di rection of TI.. S. 1\!Jcrrill ancl 
the Emery Oil Company under the direction of Lewis Emery of Bradford, 
P a.- "·c'l'e organized to undertake development. Tbrec \Yells were drilled 
in the vicinity of D over , three near St. J oseph, a nd one south of l\fem
ramcook. It is reported2 that 
"six of these wells either star ted in t he Albert rocks or else entered them after passing 
th rough a t hin cover of younger strata. The seventh well, wh ich proved to be a complete 
failure, was drilled enti rely in strata younger t han the Alber t series. The wells were dri lled 
to depths of from 1,000 to 1,900 feet and in a ll. except the one above mentioned, consider
able volmncs of gas were fo und, and in tbe case of two wells oil in considerable quant ities 
\\·as obtained, one well yield ing :"It t he rate of 20 barrels per clay for some three or four clays. " 

The operations \\'ere, ho\\·evcr, abandoned, the wells being drowned 
out by "·ater an d the Ycnturc not proving a financial success due to the 
low prevalent price for oil-"W cents a bane! in United States. 

Hcports by Professor J ohn F. Carll , State Ccologist of Pennsylvania . 
Dr. F. II . Oliphant of Oil City, P a., an cl Prnfcssor H . S. Shaler , of Hanan!, 
inclnccd local interests to uudcrtake fu rther tests ancl a local company, 
Kc"· Drm1s1Yick Pctrnlcum Company, \Yas formed in 1899, which secured 
the sole right from the Crown to test possible pctrnlifcrous terr itory in 
K8". Brunswick and to se lect thercfrom a blanket lease coverin g 10,000 
square miles. 

Between 1901 and 1906, seventy-eight shallo" · wells, generally a fo,v 
hunclrccl feet deep, 1Ycrc drilled on or adjace nt to outcrops. Th ese were 
principally in Dover and St. J oseph area, ·w estmorland co un ty, but one 
well was drilled at Deersville, Kent county, an d four on the west side of 
Petitcodiac river betwee n the river and the present oil and gas fi eld in 

inailey, L. W.: Gcol. Surv., Canada, Ann. Rcpt., ,·ol. X, pt. ~[ . p. 71 (1899 ). 
2Young, G. A.: Geol. Surv., Canada, Surn. Rept . 19 11 , p. 316. 
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Albert county. It is reported that "the \Yells in l\cnt a nd Albert counties 
were without result, but of those drilled in the St. Joseph and Dover fields, 
about half produced oil in commercial quantities. The majority yielded 
from t to 2t barrels a clay, although one \Yell is stated to have produced 
at a rate of 50 barrels a clay at the start." About 3,000 barrels of oil 
were produced, but the wells \YCI'C improperly drilled and \\·ere drowned 
out by water. 

In 1907 Dr. J. A. L. Henderson of London , England , visited the area 
and as a result he formed a private English company, 1\faritimc Oil Fields. 
Limited, to test the area. The drilling rights of the :::\ew Brunsll'ick 
Petroleum Company were seemed. These included a Crow n lease elated 
August lG, 1907, covering the exclusive right to search for and work oil 
and natural gas for a period of ninety-nine years, rene\Yahle for a like 
period, under a roya lty of 5 per cent of the output of oil and nn,tmal gas 
delivered n,t tlic wcll' s mouth , or 5 per cent of tlic eomrncrcial value thereof. 
In 1909 drilling operations were begun resulting in the discoYcry of natural 
gas in large quantity in addition to a promising quantity of oil at Stony 
Creek, Albert county. By 19ll the Stony Creek field was established. 
The discovery of oil and gas is attributed to the application of geology 
in the selection of well sites by Dr. Henderson. 

A distributing company, 1\!Ioncton Tramways, Eledricii.y, aml C:as 
Company, was formed by Maritime Oilfields, Limited , to pipe an d market 
the gas to the city of 1\Ioneton and the town of Uillshorougli, and in the 
spring of 1912 regular delivery of gas to consumers \Yas begun. The 
supply of gas for the in creasing number of users bas been maintain ed by 
field pressures alo ne, even dming the " ·inter periods. The distributing 
company has subsequently been acq'lirccl by other interests and takes 
delivery of the gas 50 feet from the \\·ell mouth. The prc,;ent rates charged 
to consumers are 40 cents a 1,000 cubic feet for industrial gas ancl 50 cents 
for domestic ii;as. The natural gas is free from sulphur and has a thermal 
value of about 1,130 D.T.l!. per cubic foot. 

The productive gas field at Stony Creek ba8 been dcYelopccl along 
the structure in all cast-\Ycst direction for 2 ~ miles in length and 
up to 1 mile in hrcaclth. The northern limit of the field has licen 
reached and the oil area occurs to the so uth of the gas area. The 
limits in an east-\\·cst direction arc unknown and it is thought it may 
be pos8ible to extend the field to the cast side of Pctitcodiac riwr. It 
is certain, hO\rnvcr, that the field can be extended for an unknown distance 
to the \\·est. There are now t\\'Cllty-fivc productive gas \Yells yielding an 
open flow of ahout 10,100,000 cubic feet a day. A number of ,,·ells yielded 
initial flows of approximately 10,000,000 cubic feet a day ancl the largest 
had an initial flow of more than 17,000,000 cubic feet. The closed or rock 
pressures are high, ,,·ith a maximum of about 1,200 pou11ds a square in ch. 

The quantity of gas sold from the field to October, 1928, was 
about 10,3 13,000,000 cubic feet, the average production pE>r \Yell being 
300,000,000 cubic feet. 

Subsequent to the close of th e war attention bas been clircctccl toward 
determining the oil prospects of the field. The first deep test well for oil 
was drilled in June , 1919, and this found a thick oil sand in what is known 
as group VI, by the officials of the New Bn111s\\·ick Gas ancl Oil fields, 
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Limited. Sixteen oil wells have been drilled and these have proved an 
area of about 400 acres a long a length of li miles and across a width of 
about! mile. It is probable that the oil field can be extended for the whole 
length of the gas field. 

From pumping tests of individual wells continuin g over an extended 
period of years and from a six-month continuous pumping test of all the 
wells , it is thought the decline of the wells will be slow and the life of each 
well "·ill be long, the officials of the company estimating an ultimate pro
du ction of 20,000 to 25,000 barrels a \Yell over twenty years. It has not 
been the poli('y of the present ('Ompany to produce oil, since the value of 
the oil is dependent on the quantity and quality of the lubricants contained, 
although the gasoline yield is more than 1.5 per cent by weight . Arrange
ments are now pending for the erection of a small refinery, and since June, 
1927, the \Yells have been for the most part shut in, such production as has 
been made having been Rold to the railway. The wells have yielded more 
than 101 ,OOO barrels of oil, of which 92,100 barrels have been sold, realizing 
over $305,000. 

During 1919 to 1921 , in agreement with the New Bruns\Yick Gas and 
Oilfields, Limited , the D' Arey Explorntion Company carried on a consider
able amount of geological \\·ork and drilled ten test wells in various outlying 
parts of the large area under lease. Some shows of gas were encountered 
in these wells, hut 110 commercial production of either gas or oil was secured. 

PRODUCTION 

The following figures of proclnction of the Stony Creek oil am! gas 
field \\'Cre snpplied by Dr. J. A. L. Henderson. 

1911. .. 
1912 . .. . 
1913 .. . 
1014 .. 
1915 .. 
1016 .. 
1917 .. 
1918 .. 
1919 ... 
1920 .. 
192 l .... . 
1922 .. .. 
1923 .. 
1924 .. 

1925 .. . 
1920 .. . 
1927 .. . 

Y ear 

1928 (end of September) ... 

Totals .. . .......... . 

Production 
in barrels 

Sales 
barrels 

4,050 2,592 
2,679 3,062 
2,096 87-1 
1,822 980 
1,021·3 9-14·3 
1,344·8 83-1-1 
2,340·8 4 ?4•J 

3,009 2:7s!J .5 
4,275 4,225·3 
5,703·29 5, J.!8·68 
7 479·34 0,333·09 
1:798·69 7,247·93 
8 8"8·14 7,191·50 
s:132-s4 5,511·18 

Bounty abol ished in 1924 
6.472 I 5,377 

11,381 10,544·23 
24,562 ·OG 18,24'!·56 
Test for 6 months only 
1,067·56 I 5,960·86 

101,066·82 92,108·23 

Realized 
gross value 

including 
bounty 

s 
7,501 80 
7,352 34 
3,360 85 
3,486 52 
3,0 l8 28 
2 ,837 56 

12,872 39 
9, 797 n 

15, 385 92 
22, 957 61 
28,464 46 
30, 502 33 
29,839 43 
21,312 97 

18, 712 41 
30, 548 51 
41, 7-17 81 

15,867 00 

305,565 98 



!Oil. 
1912. 
JOl:l .. 
1914. 
191 :i .. 
l91G .. 
1917 .. 
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1Yalural Gas 

Frodu(·lion 

1918. .. ...... .. 

42, OOO, OOO 
186, 97:0,000 
856, J.56 , OOO 
435, 236,400 
431,898,liOO 
6J0, 295,7:i0 
796, 800,400 
792' :l96, 250 
682, 889, 86-l 
082' 502, 191 
708,743,2GI 
7:i3' 897' 9;13 
640,:l lO , l!Jfi 
:i99,971, 8 18 
():l9' 23.1' 4;,3 
648, 31 G ,O:i.5 
630, 75.1,21.5 
489' 778' 096 

1919 .................. . ................ .. 
1920. 
1921 .. 
1922 .. 
1923. 
192-1... 
1025 ... . .. . . . . 
192G. .. ............... . . .. 
1027 .................... . 
1928 (end of September). 

Total. ...... ........ . 10, G28, I :iO, 482 

Rea liZ' ·d 
J,!;l'OSS Yaluc 

Cub ic feet S 

172, 716, OOO 
828, 603, OOO 
-125, 826, OOO 
428, 894, OOO 
599, 454, OOO 
778,8.14, OOO 
77:i, 077, OOO 
667, 9 14 , OOO 
666, OOO, GOO 
690, 681, OOO 
740,21.5,000 
Gl9,67:l,OOO 
574,437,000 
Gl8, 272, OOO 
624,380, OOO 
620, 380, OOO 
481, 307, OOO 

JO, :l12, 749, OOO 

36,.14-1 00 
167' 98-l 00 
135' 1;2:3 49 
1H,8H .1-1 
195,5!)0 7-1 
?53 511 5'' 
ZG9: GO-! 80 
294,684 60 
:J26, 266 00 
3:39, 408 00 
:rn:i ,2:;1 70 
:Joii,009 20 
28:3,9-ll 90 
30-1 '9:i-1 92 
308, 933 00 
:ioG,467 70 
237,.589 80 

4.27-1, l!)!j 91 

The initial flow with initial pressure of the gas " ·cllH and total ~-ield 
of the oil "·ells is as foJlo,n. 

8. 
9. 

\\'ell Ko. 

18 ........... . .. . 
20 .. 
21. 

5-1.. 
56. 
58. 
61. 
62 .... 
63. 
66. 
67 .......................... . 
U8. 
69 .. 
70 
71. 
72 . 
73. 
74. 
76. 
80.. .. . ....... ........... . 
81 .. 

Totals . 

P elrolevm 

Ini tial flow 
per dn.\· 

32·0 
8·0 

14·0 
12 ·0 
30·0 

10·0 
24·0 
56·0 

G·O 
12·0 
34·0 
20·5 
37 ·6 
26·0 
66·0 

110·0 
44·4 
40·0 
24·0 
6·0 

20·0 

Total yield to 
OC'tober :ll, 1928 

8, 72-1·2 
847·5 

10,0-19·2 
6,349·95 
4,718· 0 

J\T ay, 1921 
Jl eplaced by well .'iG 

9,541·2 
4' 788 .. 5 
4, 269. 7-1 

:J62·0 
414 ·O 

3,807 ·O 
2' 48.5. 25 
3,.183 ·3 
2,530·2 
3, 774·6 
0,944·8 
? 71-l· ? 
- ·743 ii 
4, 476. 27 
1,494·9 
2, 101 ·3 

Gas and oil " ·e ll 
" " 

.\ bandoned 

X o susta ined test 
" " 

0 ii and gas well 

1~:~ }" .... . ="ot yet tes ted for production 

r---Ga--6---i)----1 84,725·91 



181 

In addit ion to this, 17 ,28G· 74 barrels of oil haYe bee n produced from 
gas wells betwee n 1909 a nd October, 1928, making the total of oil produced 
during this time 102,012 · 65 barrels. 

r}. .. 
7 . . . . 
~ . 
9. 

10 . 
J2. 
l L .......... . 
1-1. 
I :i . . . . 
Hi . 
17 . 
19 . 

\\·e ll number 

~o ... .. .... ... -. .. .. . .. .. . 
22 
2-t ................•. 
2.1 .. 
:31 
32. 
:n. 
:J4. 
3.5 .. 
:lG. 
37 ... . ... . .. .. . . 

41 . 
45 . 
48 .\ . 
.50 
53 .. 
54 
5:>A .. .... ..... .. . 
60 .. 
(i2 . . 
03. 
6-t... "". . . .... .... . 
66 .. 
67. 
08 ... ... . .. . . ... ... .. . . . ... . .. . . 
09 .. 
70 .. 
7 1 
72 ........ . . . . 
7~ . 
n 
75 .. 
70 . 
77 . 
78. 
7!) .. 
80 .. . 
81 
82 .. 

3 .. 

10 il well s 

Ga s W ells 

. .. . . . . I 

T ota l in i tin I 
fl ow in 

rub ic feet 

300 , OOO 
2, 58!J,OOO 
:J, 704 , 000 
G,n7,000 
J, 100, OOO 
1,8.iO, OOO 

10, 900, OOO 
8, 410 , 000 

11, G:3o, OOO 
J.5 , 061 , OOO 

.5, 207 , OOO 
150, OOO 

5 , 700,000 
G,829,000 1 

17 , 185, OOO 
1, 490, OOO 

12-5, 760 
400, OOO 

14,280, 000 
100,000 
65,000 

9,361 , 000 
9, 941 , 5:l8 
1,000,000 

(es timated ) 
9.565,000 
3 , 707, OOO 
2, -585, OOO 
53, OOO 

16, 1 -1~ . OOO 
110 , 000 1 

490 872 
2,411:000 

177 , 000 1 

2,666,822 1 

2, 184 ,002 
2 t 155, 278 1 

680, 000 1 

3,8 17 ' 000 1 

657, OOO ' 
1,877 ,379 1 

3' 419, 204 1 

209.H8 1 

1, 3:3.5, 000 1 

I, GG5, 760 1 

240, COO' 
177 , OOO 
4·?'-> 5''0 1 

7,014:5~ :) 
G,961 ,GH 

324,000 
3 , 155 , OOO 
l ,24G, 7:J:i 
3' 674 ' 4:32 
1' 700, 000 1 

~\I axirn um rot:k 
1 ressure in pounds 

(ohscn ·Ni) 

9.i 
22.5 
ooo+ 
24:i 
no 
940 

1,000 
l,OOO+ est im ated 

2i>:2 
l , 000 

37.5 
200 
37:3 
40:; + 
7.50 
712 
580 
240 
22.5 
480 
,5:30 
190+ 
725 

274+ 
90+ 

I , 00.5 

620 

l , 190+ 
710 
JG.5 

I, OOO (estimated } 

110 
232 
260 
11 8 
620 

90 
870 
410 
so 

nr, 
8 1ii 

1,000 
720 
1rn 
123 
740 

1, 0-t.5 
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These presi3ures in a number of \\·ells do not indicate the maximum 
pressures, as it \ms not ahrnys possible on account of the condition of the 
"·ells to completely shut them in. 

The following is a typical analysis1 of the geeeral storage crude oil 
of the Stony Creek field. 

Flp. gravity at 60° F .. 
Be. at 60° F. A.P.I. 
C!o~ed flash point .. 
Cold test ... 
\ ' isrosity at 70° F. 
Viscosity at 100° F .. 
Sulphur. 
Nitrogen. 
Colour ........ . ....... . . . 

. ..... . . 0·8388 
... 37 -2 
. . Ordinary temperature 

50° to 60° F. 
. .. 277 rnconds 

97 seconds 
. .. Trnces to 0 ·OS per cent 

0 · 2 per cent 
. (; reen to clar k green 

OIL PH.OSPECTS OF LAKE AINSLIE AREA, CAPE BRETON 

By G. TV. II. Norrnan 

INTRODUCTION 

Lake Ainslie area (See Figure 20) is in Inverness county, Cape Breton. 
The topography presents the characteristic uphnd and lowland features 
that arc observable elsewhere in Nova Scotia. The uplands range in 
elevation from 1,000 to 700 feet, and are represented by Mabon mountain 
and by isolated hills east and south of lake Ainslie. The surface of the 
uplands is deeply incised by youthful valleys, but that part of the original 
surface that remains is moderately undulating. 

The uplands are demarcated from the 10\vlands by distinct, scarp-like 
borders. The lowland surface has been moulded by erosion into mature 
valleys and ridges, locally \Yith superimposed youthful features. 

The uplands are underlain by metamorphic and igneous rocks, whereas 
the intervening lowland has been developed on Carboniferous sedimentary 
rocks forming a gcosynclinal structure with millor anticlinal and synclinal 
folds, trending principally in a general northeasterly direction. The 
minor folds have controlled the drainage. The softer rocks are preserved 
in synclinal valleys and basins; the harder rocks stand out in anticlinal 
ridges and domes. 

HISTORY OF DRILLING OPERATIONS 

Indications of petroleum on the western shores of lake Ainslie have 
been noted since the middle of the last century and although considerable 
drilling has been executed the results have been invariably disappointing. 

Reliable details of the results obtained by borings put down through 
the Lower Carboniferous Horton sandstones and shales on the "·est side of 
lake Ainslie have not been preserved, Meagre information, much of it 
contradictory in nature, can be obtained from several of the Nova Scotia 
Department of Mines reports and also from some of the Annual Reports 
of the Geological Survey, Canada. 

!Supplied by Mr. Findlater, New Brunswick Gas and Oilfields, Ltd. 
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Shortly after 18641 two holes \Yere put clown to depths of, respect
ively, 650 and 900 feet on Mcisaac farm on the west side of Jake Ainslie 
1~ miles south of Hay river. The second hole gave the best results, yielding, 
it is said, nearly 100 gallons of oil after boring activities had ceased for a 
few clays. 

u<v 
I 

<v~ /\ 

-<: ~ <(- > ' " \_ \/ / 

~ } 7 

Cl ) 

~ 
A. 

0 \. 

~ ' 
0 

4-_ 

lnvernr:-:'(35, Port. H<?od Hort.on series 
and Windsor series 

Pre -Carboni/~'/ -ous 

Scale> or MJ/cs 
5 0 5 10 

Figure 20. Diagrammatic geological index map of Lake Ainslie district, Cape Breton island. 

During 1879-18802 interest in the field revived. Numerous companies 
were organized and an active program of drilling ensued. Seven holes 
were put do\Yn on the west shore of lake Ainslie, one of which, bored by 
the Cape Breton Oil and 1\lining Company, reached a depth of 1,100 feet . 
The account of the results of the 11orings may be given verbatim from the 
provincial report which states "Considerable quantities of oil have been 
secured and barrelled for testing in the states. At present the quantity 
of salt water in the strata has caused delay and necessitated fresh pumping 
applian ces. The oil is stated to give the following results: gravity 22 · 5; 
flash test 390 degrees; fire test 4-±0 degrees; it was found to be limpid at 

'Nova Scotia D ept. of :\fines Rept., 1874, p. 59; 1880, p. 17. 
2Nova Scotia Dept. of :\lines Rcpt., 1880, p. 17. 
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zero, and in a crude state to be equal to any manufactured lubricant." 
A sufficient quantity of oil to make these enterprises commercially successful' 
" ·as evidently not obtained and the drilling operations ceased. 

Dr. I. C. White 1 paid a visit to Cape Breton in 1807. He noted the· 
prcRcn cc of prtrolcum-bcaring strata , but believed that the surfa<:c showings 
did not promise the presence of commercial pools of oil. 

In 18082 a bore-hole 2,2-10 feet deep 'ms put do\\·n on the "·est side of 
lake Ain slie. In this salt \Yater "·as encountered at 1,GOO feet, but appar
ent ly no indications of oil " ·ere found. 

T'rn holco·, respcctiYely, 3,2GO feet and 1,100 feet deep, \\·ere put clo\\·n 
in 1002,3 the former at lake ,\ in slic an d the other at ~kye (;!en to the 
soutlnYef't of the lake . ?\o oil or gas indications "·ere obtained. 

Further un suc cessful horing was carried on cluring the )·ears 1912, 
1913, and 101-14 immcdialcly north of lake Ainslie in the vicinity of Dunbar 
brook. 

Th e prospect of comrnen·ial pools of petroleum in the :'.\ r aritimc Pro-
vinces agai11 attracted popu lar attention in 192-1 . Dr. DeLaat5 for the
Eastcrn c+u lf Oil Corporation paid a hasty visit to Cape Breton during tbis 
year and suggested a detailed examination of Lake Ain slie area. This 
work \ms earried out in J92fi by Dt. I\:irtley F. ::.\father a11d Dr. Parker D. 
Tra5k \\·ho ach·isecl the use of drills to obtain additional information 
regarding the structure. 6 Drills were, therefore, emplo)·ed, during; the
years 102G au cl 1027, to test the faulted anticlinal structmc whi ch extends 
nortbeastwards from Ragged point ou the coast south of Port Hood across 
Southwest ::.\fabou riYer towards ::\Iabou harbour. A dozen or more holeR 
\\·ere pu t do"·n in t he vicinity of Southwest ::.\Iabou post office, through 
steeply dipping, gypsifcrous strata of 1\Iississippian agr. 

The gypsiferous strata form an incompetent ficrics het\\·ccn two. 
competent series of sandstone and shale. They haYe yielded more readily 
than the competent mernhcrs and locally exhibit moRt complex structures,. 
due to closely comprcs~ccl, OYcrtun~ ccl fold s and considerable faulting. 
The cornplexit~· of some of these Rtructurcs is such that they arc exceedingly 
difficult to interpret eYcn where corn plctely exposed in continuous surface· 
outcrops. Th e cores of the hore-holcs men tioncd ahoYc penetrated steeply 
dipping, gypRifcrous strata devoid of recognizable horizons that \YOulcl aid 
in interpreting the Rtrudure. They, therefore, yielded information 
regarding the nature of the underlying rock only, and furnif'hecl no key 
\YhateYcr either to the true thickness of the heels or to their si.rncture. 
Thef'e te st-holes do not furnish any information regarding tl ~ e petroleum 
poss ibilities of the anticlinal structure across \Yhich tbcy 'rcrc situated, as. 
no hole reached the H orton str::i,ta below, in " ·hich thr oil at lake Ain slie 
occurs. Tl ~ ey show that \\' inci sor strata arc present along tl:c crest of the· 
ani.ielinc and to a depth of 000 feet. 

IGeol. Surv., Canada. Ann. Il ept., vol. X, pt . .-\. p. 103 (1899). 
'"ova Scotia Dept. oi 'I ines Report, 1898. p. 26. 
•Geol. Run-., C:umda. Ann. Rept. , rnl. X\", pt. A, p. 393 ( 190i). 
•No ,·a Scotia Dept. of ~l ines Report, 1928, p. 267. 
•No,·a Scotia D ept. of ~ l ines Heport, 1928, 1>. 265. 
•Korn Scotia Dept. of ~lines Hept., 1928, pp. 263-300. 
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GENEllAL GEOLOGY AND PETlWLEUM PROSPECTS 

The following table presents the main subdivisions into which the rocks 
·of Ainslie area may be grouped. The thickncsscs are approximate only 
and arc estimated from traverses made of stream and coast sections. 

l\Iiddle P ennsy lvanian [nve rn ess series 

Lower Pennsy lvanian Port Hood se ries l!pper p:roup 

Lower p:roup 

U pper i\1 iss is;; ippian \Vindsor series 

Lo"·er l\J ississippia n 1-r or to n series 

Pre-Carbonifero us 

l\Iassivc, brown sands tone and ark-
ose; p:rey shal e; coal: 3,000 ± feet 

Mass ive, brown sand stone; grey 
s ha le; coal: 4,000 ± feet 

Grey to red sandstone an d shale, 
with a few li mestone beds : 

3,000 ± feet 

lled s hale and sands tone; p:ypsurn 
and anhydrite; lim estone: 

2,000 ± feet 

G rey to reel sands tone , s ha le, co n
p: lomeratc, and arkose: 'i, 700 ± feet 

\ "o lran ic tuffs and llows; p:ranite, 
dior ite; schis t ; lime;o tone, quartz
ite 

The Carboniferous strata form a major gcosynclinal structure whose 
central axis extends from Judique on the \\"est coast of Cape Breton across 
the centre of Lake Ainslie area to ::\Iargarec harbour on the northwcst 
coast. The structure is bounded on the southeast hy a long ridge of prc
Carboniferous rocks in Craignish hills and Northern Tableland and on the 
northwest by th e similar rocks of l\Iabou mountain. 

Details regarding the stratigraphy of the Carboniferous formations 
have been given by Bcll1 and it need only be mcntionccl here that with the 
exception of the vVindsor strata, which arc probably marine, the Carbon
iferous s~climcntation took place under continental conditions. 

Indications of the presence of petrol011m arc found on the north and 
''"est sides of lake Ai.nRlie at the contact of the strata of the \\ 'incisor and 
Horton series. The 10\Ycst member of the Windsor strata is a grey, finely 
laminated limestone and it is in contact with massive, brown sandstone at 
:\Icl saac point 0 11 the west side of lake ,\ in slic. The ln·o\\·n colour of this 
sandstone is due to petroleum residues and the rock when heat:;d over a 
fire yields hydrocarbon vapour::;. In the neigh homhoocl of this point 
globules of petroleum have been observed rising to tbe smfacc of the lake. 
ThcRe indications of petroleum suggested the presence of possible reservoirs 
in the underly ing Horton strata and initiated the drilling \\"est of lake Ain r; lic . 

The co ntinental Fedimcntation that resulted in the deposition of the 
Horton series favm1rcd the preservation of hut litt le organic material, 
though locally, Yer~· impure coal horizon s co11tai11ing fragmcntal plant 
material arc i11tercalatcd with the sandstone. The shale member::; arc 
very Rparingly fossilifero us and contain on ly a few plant seeds and fi sh 
scales. The somcc of the oil in the Horton strata is unkno,1·11. Th ere 
seems lit tle doubt, ho\YeYcr, that petroleum so urce rol'ks arc present, 

>J3cll , IV. A.· G col. Surv., Canada. Sum. R cpt. 192G. pt. C. pp. 100-109 
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but whether they arc of sufficient magnitude to furnish oi l in commercial 
quantity can only be determined by drilling on a suitable structure. The
structures west of lake .Ainslie, which \Ycre te<sted during the last century, 
arc not favourab le for the preservation of such oil as may have existed. 
The absence of cap rocks here wo,1lcl have permitted the oil to ascend to 
the present surface and become dissipated. 

The \Yindsor strata arc predominantly composed of reel, calcareous 
sandstones, with intcrbedclecl gypsum, anhydrite , a ncl limestone. Traces 
of bituminous material are frequently encountered in the gypsum and 
limestone, but are not of a promising nature. 

The lmRal, laminated limestone of the \Yinclsor strata is cap11ccl by 
impervious clays and lJccausc of its fifisilc character forms an excellen t 
water-bearing horizon, a fact that is indicated by the frequent prc8cnce 
of strong springs at its surface outcrops. Since the indications of oil 
about lake Ainslie arc usually associated with this limestone, the \Yater 
circulation probably aided the migration of oil to the surface. The imper
vious clays overlying this limestone no clou bt \\·ere also a factor in this 
migration. 

The aRsociation of oil \Yith the Horton strata and \\·ith the basal 
member of the \Yincl sor group suggests that should antielinal structures 
exist where these rocks arc bmiccl at depth, a reservoir of oi l might occur 
there. In Lake Ainslie area no such simple, anticlinal structures exist. 
One structure, which may so incline ancl seal the oil-bearing slrata, 
extends from Ragged point south of Port Hood in a northcasterly direction 
for 7 miles towards ::\fabou Harbour. As intcrorcted from surface out
crops the structure begins as an anticline at l\1ahou I-Iarhour and merges. 
into a fault or a i;;cries of faults extending southwcst from Southwest 
:\Jabou post office . Upper \Yinclsor strata arc cxpo,cd along the axis of this 
structure and arc flanked by Pcnnsylvanian rocks. Test-holes varyin g 
in depth to as much as 900 feet \\·ere put clown across the strueturc at 
South \\·cst l\1abou post office by the Eastern Gulf Oil Company. ::\one 
of these holes reached the base of the Windsor beds. 

In orclcr to test thorough ly the structure a hole should be put clom1 on 
the cast siclc of Soutlrn·cst ::'.Iabou river about 1,500 feet nortlrn·est of the 
steel bridge at Soutll\YCst i\fabou post office . Because of the complexity 
of the struC"turc it is impossible to estimate the depth at which the Horton 
strata would be reached. The Windsor strata are approximately 2,000 
feet thick . At Southwest l\Iabou the upper beds appear to be cut out by 
faulting, but those present ma.11 be duplicated by over turned folding and 
faulting. 

There is no assurance that this structure would yield a commercial 
supply of oil, or at what depth the oil, if present, would be found. Several 
important factors should be considered . It is known that petroleum 
source rocks occur in the vicinity of lake Ainslie as evidenced by oi l seep
ages, and the records of previous drilling. Although their character and 
position arc unprovecl, they probably occur in the Horton rather than in 
the Windsor series. This belief is based on t\\·o facts, namely, that imper
vious clays arc present at the base of the Windsor series a nd it is below these 



187 

imperYious beds that the brown , petrolifc rou s sandsto ne at lake Ainslie 
occurs, and t hat oil was actually obtained by drillin g into the H orton 
strata. On the other han d, the varied character of the H orton conti
nental sedimentat ion renders improbable any great lateral extension of 
any particula r horizon, and , therefore, any petrolemn source rocks present 
at lake Ain slie may be either thicker or thinner at 8outhweRt ::\Iabou which 
is 12 mi les distant. Again , sin ce a discouforrnity exists bct,Yecn the H or
ton and \\" incisor strata and sin ce t his disconforrnity a ppears to merge 
into an un co nformity as the old pre-Carboniferous axes a rc approachcc\, 
it is probable that the H orton strata arc thitkcr at Soutlrn-est i\Iabou 
tha n at lake Ain slie a nd , therefore, the position of any particular hori zon 
in the Horto n strata relative to t he base of the Windsor series cannot be 
predicted. 
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