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CHAPTER I

INTRODUCTION

Manitoulin island is one of the possible oil fields
of Canada, but as yet the results of investigations have been
inconclusive, The drilling during early boom days was
interrupted by troubles Wiéh the Indians, and later drilling
has been done quite regardless of geological structure,
which in itself is diffioq%t to determine. Sufficient eil
was struck in at least three localities to arouse interest
locally, but the testing practice was such as to leave some
doubt as to the intrinsic value of at least one of these
fields. The purpose of the work of 1935 was to make &
careful investigation of the geology and structural conditioms
of the region, and of the past development end its results,

The first serious geological work on Manitoulin
island was done by Alexender Murray in 1847 (§gg‘Biblipgr?phy)c
He laid a firm foundation for the stratigraphy énd mappiﬁg of
the island, and reported on the oil springs. In 1861 T. Sterry
Hunt wrote his epoch-meking papers on occurrence, origin,
accumulation, and uses of petroleum, outlining the anmticlinal
theory of o0il accumulation, In 1863-66 Hunt embodied
information from Murray with information direct from the
drillers in describing the Cape Smith oil wells and oil
pessibilities,

Robert Bell recorded his first work on Manitoulin
island in the Geological Survey, Canada, Report of Progress
for 1863-6, and completed his work on this region by his
report on the geology of the French River sheet, published
in 1898. The map (French River sheet) accompanying Bell's

report, and the Manitoulin Island sheet, published. in 1907 ox
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on the same.scale (4 miles to 1 inch) supplied a complete
map of th; area, The Manitoulin Island sheet is the gnly
reasonably large scale geological map of the region, and in a
gegeral way is an excellent map, although the terminology
applied to the sedhnentary‘formations is out of date, and the
accuracy of éame of the geological boundaries leaves much to
be desired, Om the Manitoulin sheét Dr. Bell has @rawn twelve
lihes through the centres of straits and other water bodies,
purporting to represent the éxes of anticlines. These trend
in & southwest direction, and are appgrently placed on the
mip on the theory that the submerge&‘valleys are anticlinal
and the inté;;éning hills synclinel. There is probably some
struc%ural confrol of the erégion §f the region but the writer
is unable to find field evidence to confirm the occurrence of
these anticlines,xalthough the theoretical basis for ?heir.
existence is nof}uﬁreasonable. .

In 1é12 Dr. A.F. Foerste of Dayton, Ohio, commenced
£ield work on the Cincinnatien formations of the region,
completing it the following year.l

In 1912 the writer commenced a study of the Silurian
formations ofithe sastern end §f Manitoulin island, in preparation
of the éuid; book of thé Twe}%th International éeological
Congress,.and'so started‘his iﬁwestigations.of the Silurian .of
6ntario which céntinued witﬁout inferruption for five years,
culminating iﬁ the publication of Memoir III of the Geological
Survey, Canada.,

7 During the summer of 1915 the writer mapped the

.boundaries of the Silurien formation; of Manitoulin and
adjoining islands, and a short visit was paid to the western

. . . e 4
end of the island again in the summer of 1916.



B

In 1920 thg writer spent six weelss on the eastern

end of Manitoulin island investigating the structure. The
‘

results were published in the Geological Survey Summary

Report égr 1920,

In more recent yeérs graduate students fran the
Univeréity of Toronto have made séecial stratigraphic studies
of the ﬁanitou}in.region, and these have been most generously

zy;gcod at the writerts disposal by Dr. W.A. Parks and Mr.
Farold Ge Way, <. .. o0 & b 7w
‘- The writer gntered the fielq.on June 15, 1935, and

left it on September 1ll. He was ably assisted by D. K.

]

tadelmgne'a student from thg University of Teronto. It was
ﬁo;siblé to visit practicelly all parts of Manitoulin island
';qd thg adjoining.01oche iéland and Cloche peninsula, as well
as ;ﬁe more'ippprﬁan#‘neighbouring islands, including Cockburn
island,. Fiézwilliam islend anﬁ its neighbouring islan@s.

southeast of Menitoulin island had been visited in 1912 and

.

i .

1915 and were ﬁot revisited. Great Duck island, however, was
visited for the first time.

Considerab;e‘atﬁentiqn wa.s dévoted to a complete
re-mapping of the Ordov;;ian boundaries of Menitoulin island,
Cloche island, Cloche peninsgla? Little Cloche island,
Clapperton island, Sfrawbe;ryrééland, Rabbit islend, and
William islend., The other ;si;nds of the North chaﬁnel offer
no possibilities for the océurrepce équil or gas because of
the shalloﬁ ana eroded condition of any Trentog.dolomite thgt
may be found on them, and their geolqgical boundaries have been
taken frém the maps by Dr. Bel}.

The styuctgral mep accanpanying this report;hﬁg been
prepared from all evidence ava;lgblg, viz.; observed at%itude of

rock putcrops, eievations of formational conbacts, and well



. records. It is most unfortunate that of all the wells drilled

in this region only a very few reliable logs are availablo,

From these definite elevations have been obtained for the:

~-top of the Trenton, the most valuable and convenient horizon

to use as a datum plane for structural mapping. Its velue is
due to the fact that the o0il horizon is in the proper part of
the Trenton and that it is the most definite horizon to
determine, being overlain direc¢tly by the black Collingwood
shale. . '

‘The depth of the Trenmton below the base >f the cliff-
forming Manitoulin dolomite, is 475 feet, as ascertained from
wells drilled west of Manitowaning near the Manitouldn dolomite
cliffs. This depth appears to hold very closely for the areca
east of West bay, although determinative measurements have to
be made over an intervening distence of a mile and so are liable
te error due to the variable dip of the formations. The logs
of the wells drilled at Gore bay establish a thickness of 400
feet between the base of the Manitoulin dolomite and the top of
the Trenton dolomite. As no determinations are available
elsowhere in the western part of Manitoulin island, the sub-
surface contours have been adjusted to allow for a decreasing
depth of the Trenton of 5 feet a mile from West bay to Gore baye.
Ta the west of Gore bay the depth is taken as 400 feet., Such
allowances for variation in thicknesses of formations are not
likely to change or obscure the portrayal of structural features,
although they do swing the contours to the south, westward of an
axis through West bay and Mindemoya lake. Such a swing is,
however, in harmony with the observed swing of the euterop of
the Trenton along the north side of the islands.

As may be seen from this disocussion, the accuracy of

the sub-surface structure mep varies from place to place,



-5-

geeordipg to the kind of informaetion available and the distance
from points of observed factse Thus full lines aro based upon
actual outcrops of the top.of the Irenton or well records that
give the depth.to the top of the Trenton, or observed contacts,
such as bthe base of the Manitoulin dolomite, the depth to the
Trenton being known. |

. «-Broken lines are used where uncertainty.arising
frém distence from obsorved date or lack of information
leaveé the structure somewhat in doubt. .
| . Dottod lines indicate that the structuro has been

drewn from hypothetical evidence, such as general dip of. ,

formatiens, parallelism of structures, etc.
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CHAPTER IT : «

Description  of Formations

Precambrian. ,?hc oldest rock formations outcropping in the

A 1t o

Manitoulin aroa arc schists and quartzitos of Precambrian
ages Tho schists occur on the northeast side of Cloche
peninsulaAand.Groat~Clocho island, quartzites ogcecurring
elsewherc, Tho P;ocambrian,formations wore fpl@gd end deeply
dissccted by orosion iq preo=Ordovicien tﬁno.~;The knolls of
qyartzite protruding through the Palaeozoic_st:ata stand 145
feet or more above lake Huron, and the intervening wvelleys,

now filled with Ordovician limestones and shales, are of - "

- considerable depth. Moreover, the quartzite ridges have been

- markedly reduced by glaciation, probably as much as 25 per :

cent of their présent height. The contact surfaces benseth
thesOrdovician strate are much stained with iron oxid® and

the lower sedimentary rocks incliide pebbles and sand derived

~efrom the cmystalline rocks. The higher formations, such as

the Callingwood shale, lack the basal clasties, but the

. Preeamibrian surface shows deep weathering and there is

.;eonsiderable decayed rock at the contact.

.

7 .Iowville, The earliest Ordovician in the Menitoulin region

- ’hes been divided by Foerste into thrée mambers,; viz., in

asconding order, the Lowwille, Leray,. @nd Black Rivér limestones.

- The dowville is well exposed in the railwdy cuts along the

northwestern side of Cloche peninsula, where Foerste studled it,
end alse along the northern side of Great Clooche island, at the
nartheast corner of Cloche péninmsula, and the northeast corner

of. Birch '‘islend, At the' first-named loocality, red and mottFed

. sandstone and nodular red shaites overlie the erosion surface ef

.
A

the’ Precambrian quartzite,® sucééedod by red end gZroen~gray,
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1
limy ®eds a short distance up. Foerste says "only the upper

. International Geologicai£00ngress Guide Book No. 5, pe 85.

part of these shales, 70 feet thick, are exposed above lake
level. Fos'sils('a're‘:'i;;.o{:‘rid a mile south of the northwe;’cex;n
angle of the peﬁ:i'.:;lsﬁia,”in & hard brownish claLy stratun & short
distance above the lével of 'bhe'ra,iiway. The southward 'dip of
the strate is sufficient to cafry ’c‘}'xem below lake level about &
mile before Swift Current is fedched.'; '

. o2
Leray. The Leray has béen described by Foerste as follows:

2 Iwid., pp. 85-86

"The overlying strata consist chiefly of soft whitish limestones
of variable character, which ane reddish only where near ane ef
the Precambriar. quartzite ranges ér knolls .csse..s These
limestones are referred to the Upper or .i.eray division of the
Lowville,, and terminate, at the top, in a series of very fiﬁo-
greained, mueh, harder’ limestones, 11 feet thick, resembling the
"Birdseye" limestones of New York. These "Birdseye" limestones
are exposed at interwvals for a distance of almost a mile along
the railway: south of Swift Current, and oontein very. few fossils.
The immediately underlying strata ..... contain a faune sufficient
to identify the horizen, although net usually well presérved".

The lower limestopes of this series are exposed in &
15~foot section near the head of Green bay, on thé west side of
Cloche channel, and over the southern part of Cloche *peninsule.,
This limestone is very scregegy, and.of a brown colour, worm
yurrows and lange nautiloids being prominent fossils in it *

An excellent section ef the upper or Birdsey'e’f member

of this formation is exposed. in twe querrries peer the railway,
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near Swift Current at the eastern end of Cloche island., The
section is about 20 feet thick, end is composed of:fing-grained,
bluish grey‘limesﬁoﬁé in 6= to 10~iﬁch beds with shaie part;ngs
showing mud-cracks, Brown, scraggydwéatﬂering.lﬁnestgée ;;és

the scotion and may be the base of the next higher division.
. . 0
The "Birdseye" limcstone is lithographic in grain and has a well-

marked, conchoidal fracturec. It is spotted with elongétéxmhéses
e i
. of transparent calcite, giving it its "birdseye" appearance,

o
|

‘Foerste does not give an estimated thickness for tho

-,

Leray members, In the section described above, brownyweathering

limestone is pikposed at water:level, 10 foet below the base of

the Birdseye' division, and.the“b?owﬁ limestone has been shown to
. .o ’ a
be at least 15 feet thick on Green bay. This gives a minimum
C
thiokness for the:formation of'35 feet, and it is more probably

about 60 feet thick: +

Black River”Limesﬁones%“Thesé were describea by Foerste as
follows:1 "Overlying the Leray division bf* the icwville are
darker limestones %.ve...... These are theé beds to which
formerly the temm "Black River" was restricted ..;....:. The lower
part of the section, 80 feet thicky’ sisessvss is exposed for &
mile south.of Swift Current. The upper part of the section
?gcupies the remainder of the distdnce across Cloche island.
The ‘dip of these strata chenges constantly, owiﬁg.to their
tq§position smong tgqaranges of, Hurorien qu;rtzites%a;d'schists.
The angle is so low and variable that it is impossible to
detagggﬁg, even epproximately, the.thickness éf the various
formations." - Cet ety .

This division evident}y begins with the rough, brownj

weathering limesteno ati.the top of the Birdseye section in the

guarry near Swift Current. It is a highly fossiliferous, impure

A

T : 7 sE—— P s s s e
Ibid., p. 86.

Tk
e < -~
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limestone, weathering into soft, modular masses. As stated by
Foérste, it is most difficult to estimate the thicknéss éf
this division, bub it is probébly not more than 120 feet,
allowing 80 feet for the lower pert as caléulated“ﬁy Foefste
amd 40 feet for the upper part,

Irenton. The Trenton has been divided by Foerste into two

major subdivisioms.. Of the lower; Foerste says (ibid., page 87):
"The lowest Tféntbn'ét;ata.exposed‘éloﬁg the line of railway,
occur near the northeastern shore of Goat island, and are
referred to the Curdsville division of Kentucky".

This dolomitic limestone is highly fossiliferous, is
6f a light grey colour, with a greenish cast on bedding planes,
and weathers brown. It is hiphly argillaceous, and breaks
down readily on weathering. Foerste does not hazerd an
estimate of the thickness of the "Curdsville" limesfone; %u% '
it outcrops over Goat island, and allowing for tﬁe-so@the;iy
dip of the formations as averaging about 40 feet a iile; the
thickness represented is probably about 25 feets -

.+ The higher subdivision of the Tremton includes the |

Prasopora simulatrix horizon, which Foersté defined as the .

lowest strata found at the watef's'edga, east:of Littie'Current.
The section here to the base of the black Coilingwod& shale is
65 feet thick. The limestone is thinly bedaed, highly argilleceous,
and in most places full of fossils; but these weather oﬁf most
easily along the shaly partings'ana'so'seem to be'cohcentrated
within Gertain zones. The occurremce of large percéntagés of
shaly material all through the limestone, and the prbsén;e of
curront merks suggest shallow water conditions ofﬂéiigin.

In chemical propefties the limestone appfbdcheé a true
dolomite, snalysing 32 per cent of maimesium carbonate to 47,10

per cent of calcium carbonate., A considerable porosity in most
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cases accompanies a high percentage of magnesium, but the high
. 3

porcentage of argillaceous impurities, up to 10 per cent tenas

to f£ill up the pore spaces, This limestone is nevertheless

the oil-bea:ing'formétion'of £his.éeéion; From the iogs éiven
in this report, it is evident that most of the definitely
recorded production came from an horizon 12 to 20 feet below
the top:of the Trenton..

+ . ~The estimated thicknesses of the formatiqns recorded
so far, that is from the top of the Precambrian to the tap of
the Trenton total 340 feet. A well drilled at Gere bay (See
below) gives this thickness as 350 feet, confirming the -~ &
estimate, As the Precambrian surface is markedly irxgegular,.-
lower beds may be locally missings. ?be formgtions_probablyu.
vary considerably in thickness from place to placo,
Cellingwood. The éollingwood formation was f6}merly called the

.

Utice, as it is similar lithologically to the Utica formatien

“

of New York. It consists of dark grey to black, bituminous
N w ot . ° . - .

shale, variously reported in well records as fram 20 to 60 feet
thick, Its black colo%r m%kes it the mqst ea§i{% pecognéz?d:pf
" 'all the beds cut by the drill, and in consequence the top of the
Trenton which it overlies is easily and accurately determindd.
Y The Collingwood shale rests unconformebly upon the
‘Trenton, aé.may!be seen at various localities near Little
Current. This relationship has been carefully described by

.o 1 .
Caley and Sproule. The best exposed example of this unconformity

L4 ° [ ]

i ——— - A Y2 ) e e S S S Srh St - it 8o ce W o D

1 .
Goo0l, Surv., Canada, Mem, 202

mey he seen in an old querry north of Sheguiandah, on the shore
ef Sheguiandah bay. There a limestone bed below the contact has
been eroded so as to very fram 27 to 2 inches in thickness., "The

*

gonglomerate at the.cantact is cemposed of eangular to well-rounded
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1
pehbles fused into a sandy lime matrix.,"

lspreule, J.C. Geol. Surv., Cenads, Mem. 202, p. 99

' These well-marked contact conditions are of considerable
importance a& they indicete a high porosity for the upper part
of the Trenton beds, suitable for petroleum dccumulation. As
shown ‘above, it is gemerally within the upper 12 to 20 feet
of these beds that oil Has been found,

By distillation tests the -Collirffwood shales south of
Little Current have been shown to yield 4.8 to. 8,1 Imperial

gallpns ef petroleum a ton.z"

2 Gool, Surv., Canada, Sume Rept. 1920, pts D, pe 32.

Sheguiandah. Foerste has given the name U"Sheguiandah" to the
- B ‘ H .
strata of Manitoulin island immediately overlying the Collingwood.

3 ® ."i’ i . . =
He says "the lower part of the Sheguiandah or Eden formation

3 Geol. Surv., Canade, Mem. 138, pa 28.

censists of shale or clay, and only the extreme top contains
limestone in.gny'abundance. sesescsesesss the total thickness .
of the Sheguiandah pn,Manitoglin island probably does not e;ceed
125 £66t sevseesas” | ‘ |

The lower part of the Sheguiandah, overlying the
Collingwood shale, consists of soft, grey, fissile shale ﬁhich
appéars to grade upﬁard from the Collingwood, the_ﬁransition.
being marked by the gradual lessening of bituminous content.
As such conﬁécté.w;ather readily into shély shinéle and clay the
exéct bedded exﬁosure has not béen seen-by ‘the writer. Thes;

shales are rich in beautifully préserved bryezosa.

S L U
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Wekwemikongsing. Foorste has used the name Wekwemilkongsing

*

1
for the division succeeding thoe Sheguiandah., Of it he says:

. b

1 Ivid., p. 28

"The Meysvillo member of the Upper Ordovician on Manitoulin
island is only about 150 feet thick, is rarely well exp‘oée‘éi,
and consists chicfly of shales interbedded with argillaceous
1iMestone eeeeeass.t

This formation is bost cxposed in the famous Clay

Cliffs north of Wékwemikongsing and just solth of cape Smith,.

Richmond Theﬁich:’mohd, youngest Ordovician division occurring,

is the ldwest of the cliff-forming limestonos on Manitoulin
island. Such cliffs occur on the Wekwinikong reserve south

of Smith bay, at Ten liile ‘poin’c, across the poninsula south

of L2ttle Curront, and in hoadlands to the westward as far

a6 cape Robert. The limesténes are also well exposed at
Kagawdng and at Francis falls northwest of Menitowaning. They
are impure, dolomitic limestone, resembling tho Trenton dolomite
'in gemerel characters, but containing less magnesia. The upper
beds are morc resistant to weathering than the iower. .Foerstc
recogfized two subdivisions; tho Meaford and Kagawoné;

: 1. .
Meaford., Of the Meaford Foerste says:z "This formation, nemed

i

————— A .

1 In tho legend of the accompenying map, the term Me#ford has
beon inadvertently omitted from the description of

division 4. ’ s

2 Memoir 138, pe 5l.

from the e.xposu,res near Moaford, Ontario, although better
exposed on Manitoulin island, includes the lowest horizon of
the Richmond in southern Ontario, up to the base of the Gore

Bay reef."



In Guide Book Wo. 5 (page 80) Foerstc 1ncludes
40 foet of streta in tho Clay Cllff soctlon in the Lower
Richmond, corresponding with his later described Mcaford

division,

Kagawong, In tho-Kagawong membor of the Richmond, Foorsto

includes all the strata on Manitoulin island from the

Stromatocerium. roef horizon upward, This lower Stromatocerium

recf is missing at Manitowaning and "is“approximetely repre-

sented by an horizon in which Columnaria and Calapoecia arec

feirly abundant, .Westward, this horizon is represented by

the Gore Bay Golumnaria reef" (Foersto, page 81, Guide Book V).
"Iﬁ is .assumed that the Gore Bay.reef is tho base of & now’
faunal zone, notwithstanding that all the corals characteriziag
this zone .occur also at lower horizoms, though in fewer numbors
and of'smallqr.sizo. Above this recf the strats bocome more
aronaceous, although this.arenaoéous element is very fino-:

grained and does not rosult in a gramular texture" (Feomste,

. Momoir 138, page 52).

Eporste gives no thickness for the Kagewong member,
but in Eﬁmoir 83, f&go 105, in a section of the Richmond
formatéon &.s expose& at the falls 3%~miles northwest ef
Kagawong, he gives-a complete Richmond seotion 1273 fcet thick,
of which the lower 46 fect, beginning with th?.gﬁkﬁﬁﬁﬁliﬁ

insculpta zone and endlng bolow the Columnarla and Calap0001a,

e s 22 St . o

or G ‘¢ Bay coral roef, is referrod to the upper part of the
Waynesv1lle (Ohio and Indlana) section (Mcaford) and the upper
8l feoeot to the Whitewater, including Saluda (Kagawong member ).

At Manitoﬁanihg Foorste (Ibid., pages 120-122) gives
the sectlon as follaws. |

Meaford, starting 6 feet above the bay, with

Hebertelle insculpta zone 26 feot thick to Gore Bay recf
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horizon, and upper Ragawong momber 130 fect thick to the
approximate basc of the Manitoulin dolomite.

Aocepting 60 fcet as the thickness of the Collingwood
shalo, the scction as given above from the top of thc Trenton
to the base'of the Manitoulin dolomitc is 462 feet. From a
woll rocord wost of Manitowaning, starting 10 foet below the
base of the Manitoulin delomitoc, the depth to the Trenton is
465 feot, whié% mekes the total thickness 475 foet, &
remarkably closg check of qpratigr;phic measurements. Tho
samc formations a; Gore bay mcésuro only 400 foet by woll
rocord, or 75 foét ioss than in the castern part of the island.
Menitoulin, The Kagawong is overlain by the Silurian Menitoulin
dolomitec ﬁhiqh is tho sccond cliff-forming dolomitc of the
region, its cdgo boing merked by a sinuous cscarpgent with
cxposed facos varying from 10 té'SO foot in height, and oxtending
Af}qm tho east cnd of Manitoulin island as far west as Vidal bay.
&h;'dolomiéo is bluish or greonish on fresh fracturoc, but
wcathefs g?oy or buff, élosoly rosombling the Niagara dolomitc. .
The lower and uppor Sods toﬁd to bo thin and argillaceous, but
thore is much variatiom, due to lateral ohanges in lithology
" and o conditions of woothering. Exposcd cliffs tend to meintain
a morc massive charactor than jointed arcas, opencd by quarrying.
Noar the top of the dolomite reefs or "bioherﬁs“ are locally
developed, accompanied by noticeable thickening of the formation.
Such ei&mpleé are ﬁo be seen at Gibraltar cliff near the foot
of Manitowsning b&y, near Greén bey, and elsewhere, '

The basal contact ;f the Manitoulin dolomite is with
" the upper Richmond (Kagawong) shaly dolomite. The beds appear
to be conformeble, but there is a sharp break in lithology, somec

chango in chemicel composition, and a camplote change in fossil

content, The grestor hardnoss of the Manitoulin dolomite is



ovident in tho overhang almost universal in sections.
The total thicknoss of the Manitoulin dolomite is probably
about 60 foet whore tho "reefs" occur and somewhat loss olsewhere.

Cabot Heéads  The Cabot Head shale, in its restricted sensc, rests

upon the Manitoulin dolomite ond is overiain by the Dyer Bay dolomitc.
Its characters on Manitoulin island ore best observed on the road wost
of West Bay Indian village, extending toward Kﬁgawong, where the
section in ascending ordor is as follows (Memoir III, page 34): "40 fect
of soft red shale; 1 3/4 feet of herd, groen éﬁale, calcoreous at the
base; 10 feet of soft, red shale; 5 feet of soft, grecn shale;
succeoded by fine=groined Dyer Bay dolomito." This shale forﬁatioﬁ
appeafs to beo unfossiliferous, and its total thickneoss is fﬁus about
57 fect, Other sections are partiy éxposed at the north end of
Fitzwilliam Islend, at Tamarack cove, along the eastern exten;idn of
lake Manitou, one~half mile west of Ice Lake on tﬁo road to Gore ﬁay,
near “tho site of the former Indian villago on Campbell Bay; at water=
level at the end of the point between Campbell and Holon Bays, and |
along "the east side of Lake Wolsey and elsewherc. Tﬁe groon bods
very in their location in the formation and appesar té be ioc;l
lenses, In some‘cas§s, indeed, the grecn colﬁﬁr may be due to leaching
end reduction of the iron contoent of the shale by contact with de-
caying organic material, * '
Although thé exacf contact with the underlying Manitoulin
dolomite is not known to-the writer it ié probably conformuéle, as
the lower shales appear %0 be groon and somowhat limy. The upper
contact appears to be transitional frcm green shale to shaly dolomite

of the Dyer Bay formation. '
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EXEEM§EX‘, Tho Dyef Bey dolomitc is thin—?oddcd, shaly dolomitoe,
woathoriné light gfoy or poe=grecon, and commonly beautifully
mud-crackod and ripplo-marked. Most of these Dyer Bay bods

are cut by two scts of vertical joints, In.SPito of thoir
shély characters they tond to be resistant to weathoring end
wave action and projecct out from tho Niaéara cliffs into
bodics of water or over land arcas, in somo cascs forming small
cliffs. Thoy arc samewhat conspicuous at the northoastorn

extromity of Fitzwilliam island wherec thoy arc 10 fect thick,

et Tamarack cove - where thoy arc 15 foot thick, on both sides

\ »

of South bay, on tho southeast side of lake Manit;;_wﬁere
they arc about 12 foot thick, just north of a lakelot, noar
Excclsior post offioo,_whoro they aro about 25 foot thick,
west of Ice lake_on the Gore Bay road, on the north end of the
i}l&n@ in Mindamgya.lakq, on thg west sidec of Kagawong lake,
along tho ppints on the sogth side of Bayfield sound, on
Cunberland and Meldrum po;nts,and along the north side of
Cockburn island,

The lower contact of the Dyer Bay formation with the
Cabot Head shalc appears to be transitional, and thc upper
beds'appear to grade into the ovorlying, grecn, calcareous,
Wingfield shale.. The section west of Excelsior illustrates
thoso conditions. Twenty-five foot of thin-bodded, porcol-
lancous dolemite and interbedded sha;e overlie 5 foot of soft,
green, Cabot Hoad shalo, as already described. A fow inches
of groy, semi—érystalline dolomites occur near thec middlo, .
the Virgiane z20no being jpst below and the Ostracoda zone 6 or
7 foct higher up. The dolomites are ovorlain by 7 fcet of
groon, csalcarcous shgle (Wingfield) which in turn is ovorlain

by 24 foet of thin-bedded Niegare dolomite.

Wingfiold Shale. Tho Wingfiold shale is well defined at its

type looaliby on Bruce peninsule, whore it consists of 32 feoct
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of firm green shale, ‘6n Manitoulin island, howover, the shale
isimuch thimner and is rarely well exposed; In the séétion
clted above about 7 feet of greon, calcareous shale overlles
the Dyer Bay beds. On ‘the north side of Cockburn 1sland, Just
west of‘TolSmayville, some 4 or 5 feet of waterllme rock
appears to rcpreseﬁt this horizon. At Tamarack cove over

22 foet of shale overlies the Dyer Bay'beds and the thickness
betweon this point and West bay appears to gradually duninlsh,

es do the Cataract members.

. Lockpor® Dolomito. This great cliff-making férﬁéfion;There,
as eléewhere in southwostoern Ontario,“forms the Niagara
escarpméﬂt, the most conspicuous landscape featurc of thé
rqgfon. It oxtends in a sinuous 1ine.fram.ncar Tamarack cove
on the cast westward through Cockburn island, and thence through
Drummond island into Michigan. Submer ged 1Qbally by bays aﬁd
lakes, this line of white rocky cliffs has a length greatly in
excess of the extont of the 1slands. ’

The most characteristic section of ﬁockpo£t dolomite
occuré in the vicinity of Fossil hill, about 7 miles southwest
of Manitowaning. :Startiné above the Wingfiold shale the‘section
is as follcws,:in ascéﬁding order:'35 féet thin-bedded dolomite;
35 feet thicker bedded dolomite; 50 foeet thick-boedded dolomite
with a profuse coral horizon (Fossil hill) 20 fect up; 30 feet
rather unfossiliferous dolomite; 20 feet éoral~Bearing dolomito;

4 to 5 feot dolomite éontaining many Pentemerus oblongué’at the

top; 25 feet dolomite containing many branching bryozoa near

the middle; 30 foot whlte-weatherlng, massive, unf035111ferous
dolomite represented largely by residual blocks at the top of the
escarmment. ThlS sectlon totals 250 feet, its top occurs at.

"High Hill" which has a height of 1,020 feet above sea-level and

is probably the highest point on Manitoulin island. It socems

IS
i



'probaﬁle that tho upper, messive bods are the highost
occurring in the island, boing approximately the oquivalent
of thosc appearing at South Baymouth and olsowhore on tho
south Shoré;

Highor beds, howevor, occur on the westorn ond of
Fitzwilliam island, Those arc thin-bodded, platy, brown
to groy dolomite, containingfconéiderablo ergillacoous, and
forhaps some ‘bituminous, matorial. In some places those
beds arc ﬁummodky, and dipping géntly to the southwest they
underlie the Guelph dolomite déseribod bolow.

Theso thin, argillécoous beds arc ciearly a northern
éxtonsion of tho Ersmosa mcmber of tho Lockport dolomite
doscribed on page 62 of Momoir III, corrosponding with the
morc southern occurronces in all essentials., Their thickness
on Fitgwilliem island is difficult to cesbtimate because of the
low dip, hummocky nature, and lack of cliff sections., They
are als0o gradational inbo tho underlying dolomite. On Halfway
rock, Bruce peninsula, 30 miles to the southeast, they are
30 feot thiék, and this is probably their apéroximato thioknoss
on Fitzwilliam islané. : :

Upper beds of the Eramoga division outerop on the
northoastern onds of Lucas and Yoo islands, south of Fitz=
william island. The humecky dolomite occurring along the
south shore of Manitoulin island east and west of South
Baymouth is probably the top of the lower dolamite from which
the Eramosa beds have been stripped. Althouéh the writer has
exenined most of the south shore of Manitoulin island, he has
never becn able to identify any Eramosa beds along it.

Guelph Dolomitc., The scraggy, somewhet porous, saccharoidal,

yellow=- to brown~weathering Guelph doiomite outeropping over

large arcas of southwestern Ombtario has been traced northward
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by tho writor thréugh Bruco peninsula end tho small islands
to tho north to Lucas, Yoo, and Fitzwilliam islands.. Thero
only thc basal part of tho formation is prosent, and tho -
identification of tho strate is dopcndant upon their
position above the Eramosa beds snd <heir content of
typical Guelph fossils such as the large, thick-shelled

brachiopod Rhinobolus galtensis.

-Although no further Guelph outcrops are known to
the westward within Canadian territory, it is quite possible

that Guelph sdrata maf underlie Duck islands., Such an

occurrencoe depends uﬁon the dip of the formations from the

Manitoulin shore‘sqﬁthmard, and the thickness of the over=-

]
7

lying glacial driff, which, as discussed elsewhere, is now

shown by drillink to beo'over 240 feet thick.

ey
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CHAPTER III

Structure

Manitoulin islend is. underlain by a series of hard
and softksedimontary formations dipping to the south away
frqm.pho outcrop of the crystalline, Precombrian rocks upon
which they rost. This south dip varios generally from 20
to 80 feet a mile, with an average of about 35 feet. If is
obvious that in such a large area smaller st;uctures must
bo fuperimposed upon the mein structurc, due either to
irrogularities in the old basement, or to subsequent carth
movements, The most obvious of these minor Ftructures ocour
on the gpgth side of the island near the outcropping of the .
crystall;ne rocks, which posscssed a decidedly irregular
surface in Procambrian time. Other folds of lesser intensity
are visible in one or two localities, but as a rule subsidiary
structures are of such & remarkably gentle nature that ordinary
mothods of detenmination}?ail to detect them;

Except for the very few obvious structures, detailed

<
methods had to be used for the determination of any gentle
folds that might be present. As many wells haa beon drilled,
the logs might be oxpected to indicate the structure of the
areas tested, ,Relﬁ?ively few logs, however: aro available, and
. 8till fewer have the requisite information of exact locationm,
_depth to key horizon, etc, Well logs have, however, been used
as far as applicable, In iSZO and again in 1935 the writer
used the deter@ination of regoghizable horizons for the main
structugal control. As;the oil occurs in the T%enton and in
general within its upper 15 feet, the top of thé Irenton dolomite
is the most yalggble datum plgpe, Fortunately this is clearly

marked by its contact with tho overlying black shale of the

Collingwood formation.
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So for os possible the outerop of the Collingwood-
Irenton cortact was troced and elevations woere obtained along it.
The pext highor horizon merker of first rank is the contact
bctWocﬁ?the top of tho Ordovician (Kﬁgawong formation) and tho
beso of the Silurian GManitoulin:aolémite formation). The
eloﬁatiéﬁs‘of the t@p of'tha Trontoﬁ based upon this wolle-marked
horizon drc subjoet to orrors arising ffqm the vafying thick=~
nesscs of the ihtcrvening formations, NAs explained olsewhere,
the dopth from’ the base of the Manitoulin dolomite to thc top
of the Trenton dolomite is about 475 foot at Nanltowaning, 0.8
determined by well rocords; it is cstimated to be about tho
same at Wost bay, fr&m outcrop observations; but at Gorc bay
it is only 400 foot, as dctermined fram well records. As no
scourate estxmatcu can be made for 1nterven1ng areas, a gradual
lessenlng of thicknoss has been allowed betwecn'West bay and
Gore bay, of 5 foet a mile. West of Gore bay the thlcknoss is
takon as 400 foct, -

South of thenManitoulin escarﬁment the best horizon
merker is the Dyeor Bay formation; consisting of 12 to 15 feet
of thin-bedded, argillacéoﬁs dolomites. Thesc beds have been
hsed wherc oxposed, the thickness from their toé, or the closely
super—adjacent’Base of the Niag@ra eécarpment, to the base of
the Manitoulin doiomito being taken as 110 feot %hich is the
measurcment made at R;ck§iile at the west end of Manitou lgke.

" South of'the:NiAgara esca}pﬁeni no definite horizon
has been established by the writer, and structure has %o BeA
based upon e fow determineble dips and strikes, upon fﬁo or three
well recof&s, and the general t;end of the'topographiOnfeatures.
In gencral the higher massivo béds of the Lockport dolomite form
the southern shoro-line of Manitoulin island, and %heir general

trend has been used as & guide in.drawing'the sub~surface
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structural conbour lincs, Thosc uppor bods tend to bo
hummocky and local domos form many of tho smaller points along
the shorce. This hummocky charactor makces it practically
impossible to uso strikc and dip to dotorminc rogional
structures,

Doponding upon the accuracy of the information and
measﬁrcments, the‘sub-surface'structural contours arc indicated
by three kinds of lincs. Full lines erc basod upon outerops of
the top of tho Trenton, upon definito well rccords, or upon
cérofully determinod stfatigraphic horizons. Broken linos
indicatc lack of cxact information, but reprcsont a fair
dogrec of accuracy. Linos in the form of dots are basod upon
goneral information, and may be accopted as representing only
" tho expoctod structuro of tho region.

“Noar Procembrian Combact. The sedimentary: formetions oxhibit

e number of local structurces in the vieiniby of their contact
with tho underlying Precembrian formetions on Grost Cloche
island end peninsule, and in the vicinity of Shoguiandah.
Those are mainiy duc to the irregularitiecs in the old
Pfechmbrign floor, and are what arc known as "initial dips."
On 6io§ho island and in the vicinity only the lowest Ordovician
fo;mations are involved, and as they are thin, and not
petroliferous, those structros are not of .commercial importance.
.The local structres on Clapperton, Strawberry, and other
islands, including formations below the Collingwood, are
‘prébably duc to initial dips, and again, even though the Trenton
may be present in part, there is no protective cover present,
and thore is, consequently, no hope of commercial petroleum
accumulation,

In the vicinity of Shoguiandah; including Pine and

Bess lakes, thero arc two iar@b and four smaller ridges-and domes
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of quartzite projeeting through the Trenton and Collingwood
formations, Just north of Sheguiandah the highwaey is cub
through the contact of Collingwood shalo resting upon ‘the
croded surfacc of Precambrian quertzite. The platy bodding
of the quartzitc dips to the north at an anglo of 70to 74 dogrocs
and . thc black shalc lies in depressions noar tho top and on tho
south side with varying southorly dips.up.to 40 dogreos. The
old quartzitc surface is much weathored and some of the
docayod, rusty rock appoars to be a rosiduc from the
Procambrain rock mentlc. Tho quartzite above tho shalc hes
boen smoothly polished by glaciation, and at onc plecc the
anglc of this surfacc mcots that of the Procambrian crosion
surface at about 45 dogrceese The contacy west of tho road is
somewhat flatter, so that it scoms imprebable that the shalce-
quartzite contact has boon steopened by ‘subsequent movemontae
-This outorop of Cpllingwood shalc lics at an clcvation about
120 fceob higher than that.of the outcrops of shalc. along
Sheguiandah harbour, although the thicknoss is probably not
more than about 40 foet. The sedimentary formations in this
vicinity dip in gencral away from the quartzite ridgos, and it
appears that the resulting structures arc mostly of initial dip
origin, although thore may have boon samc warping in post-
. .,Collingwood time.

At the outlet of Bass lake basal arkose with a lime

cement re§ts upon the irregular surface of the guartzite,

. ovidently representing a basal phase of Trenton sedimontation.

. The. structures resulting fram the Shoguiandah quartzite

ridges extend westward about a mile towerd Perch.ldke,

_gggph Lako %EE?CliQEE South of Perch lake therc.rises onc of the

bost-dofined anticlines known on Manitoulin island. The small
croek that emptics Perch lake is.practically in the syncline,

the crest of the anticline being near the township boundary'%-mile
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to-the south. The topogrephic risc is about 120 feot, and
the structural risc probably 100, Dips on the north and south
of the crost run os high as 6 dogroeos, and tho closurc to the
south is about the same as that to the north. Tho oxtonsion
of this anticlinc to tho west is probably about. a mi}e, with
a closurc ostimated at 50 fecte To the nastwnrd tho structurc
appcars to risc iunto. the.domc surrounding tpo quartgite hill
north of Pinc lakc. A flat offshoot of the P}no Lokc domo
appoars to oxtend southwostorly for about 2 mi}os.

Tho Perch Lake strqgturo and its assgciatp,‘tho Pino
Lako structuro, arc in linejwith the quartzito ridso§Joxposcd
to the cast, and appoar to rost upon cxtonsions of these boasal
irrogularitios, It would bo of much commorcial valuq? could it
be detormined whether any appxociablg thickness of Tronton
dolomite overlics the quartzite or whothor it is missing as

in the structures ncar Shoguiandah, doscribed above.

_—.

is .visable on both sides of Goro Bay harbour. The axis
oxtends slightly north of wost and the measurod dip }s 120 feot
to thq south in qbout $mile, To the north tho dip is in-
epprocieble for about %:nila, boyond which it is increased to
about 20 feot a mile, which is about the regional dip. As may
be seen from the accompanying map the crest of the fold practi=-
cally crosses the north side of the harbour. To the south the
dip becomes regional again, This monocline is based upon
definite surfacc. elevations of thc base of the Manitoulin
dolomite and upon the records of the wells drilled in #he south
ond of Gore Bay town, which happens to be on the toe of the
monoclines It is thus the second best defined structure in the
regione Therc is roason to bulieve that the face of the monocline

is somewhat bowed outwerd toward the south, but otherwise thore is
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no indication of closure to the cast or wost, and there is,
a8 stated above, only a flattening toward the ncrth.

"As the top of the Trenton occurs 400 foot below the
basc of tho Manitoulin dolomitc (determined from the Gore
Bay wells) its occurrence at the ontrance to Gore bay has
been rcliably calculated to lie at an clevation of 450 foct
ebove sca=~level, or at a depth of 22 fathoms bolow the levwel
of lakc Hurone. As & depth of 25 fathoms is sﬁownfon the chart,
about onc mile northcast of Janet hcad and nérbhwost of East
bluff, the Trenton has ovidontly been stripped of its covering
of Collingwood shale about 3 milcs morth of the crest of the
monoclinec, ThO‘probéble rolation of this condition éo |
petroleun accumulation is discusscd olscwhorc.

Rattlesnake Harbour Structurc. The presence of Lockport

dolomite on Wall islenad, apparently representing the Féssil
Hill coral horizon, indicetes a structural depression, as 1is
clearly shown on the map by the occurrence of Richmond strata
to the west on the Manitoulin shore and to the east on’dlub
igland, and the presence of tho Dyer Bay beds on the'nor%heast
point of Fitzwilliem island. It is clear, thorefore, that
between Rattlesneke harbour and Wall island, and evidenﬁl?”blose
to Northeast point, there is a marked structural elevations
Whether this is dome or anbicline it is difficult to say. 'The
dip to the north is estimated at 100 feet in the distance of
1 mile, assuring et least that amount of closure. The dip %o
the south is approximately that of the region, 40 to 50 foet
a mile, It is doubtful whether there is any wost closure, but
thore is probably a closure to the east, as indicated on the
maps

The depth to the Trenton is estimated at 580 feet at
Northeast point, which is the nearest land location to the top

of the structure. As the water to the west across Owen channel is
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nowhero moro than 18 fathoms deop, and no moru than 25
fathoms for 6 miiés to the cast, tho top of the Trenton
dolomite is woll protceted by the Collingwood shale and other
ovorlyi;g formations to a ‘total deopth of more than 400 foot.

Manitowaning Structurc. Well records and stratigrapﬁic

évidence indicate 2 gehtle anticline extending southwesterly
from near the head of Smith bay to the southeast.oflﬁhextGWn
of Menitowaning. This wes indicated in the structural map
;coqmpanying thé writer's Summary Report for 1920, part D,

~page 51l. The syncline to the west is clearly defined, and the
oil prospect west of Manitowaning is situated on a'gehtle
structural terrace to the west of the syncline, The small
amounts of oil obbtained on th{s structure‘are about in keeping
with its ill-defined and gentie nature, That the test wé}ls
located on the betterw-defined anticline to the southeast were
of sé little promise.is a discoﬁraging factor in the fﬁfther
development of this area.

Eﬂﬁﬁwﬁﬁ?th Struqﬁg;es(l) The records of the Cape Smith and

Wekwemikong wells are so indefinite in essential information

as to location, thicknesses of formation, etc., that structures

in this vicinity can be little more than guessed at. The northern
extension of the Manitowaning anticline toward, Tiekwemikong: hes
already been mentioned, and the mep shows the inferred shape of
the folds in the vicinity.

Other StructurQ§; Gentle curves in bthe structural conbours of

the accompanying map are suggestive of very broad and gentle
anticlines and synclines., The best authenticated of these
eccur in the western half of Bayfield sound, and in the area
between Silver lake and cape Robert. One dry well has alrea@y
been drilled on this western structure, and the merit of such
vague structural undulations for petroleum socumulations is

rather doubtful.
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Tolls drilled for oil on Manitoulin Island

A group of three old wells near cape Smith.

4 to 1ll. Wells near Wekwemikong.

12.

Well on road to Weky{mikong, southeast of Buzwales cove.

13 to 15. Wells near Stevens cove. .

16.

17,

18 to 21. Wells near Manitowaning.

Well near Wekwemikongsing.

01d well (location not known) south of South bay.

”n

22 to 30, & pgroup of weclls in an oil field west of Manitowaning.

31 to 35+ A group of wells about 3 miles northwest of HManitowaning.

36 o

37

Well near Lily lake.

Well near Tehkummah,

*

38 to 40. Poirier wells at Ten Mile point.

41 to 62

‘and ‘63,
64,
654
664

A group of twentye=three wolls mear Pine lake,
ineluding the Kyto 01l field., '

Well southwest of Perch lake,
Well near Honors .

Well et Providence Bay.

67 to 70. Four-wells.at Gore Bay

- Tl

72. .

Wiell 13 miles southwost of Gore Bay.

Well near Silver 'lakocs
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CHAPTER IV

Petroleum and Natural Ges

The Josuit missionaries who first ministered.to the
Indians of Eksentoton (Grand Manitoulin) island in 1648
probably knew of the presence of oil springs ncar the eastern

1
end of the island. In his historical sketch, Mr. Major says:

1 -
Bibliography, Noe. 6, pe 64

———

"parties in Montreal who had read in the reolations des Josuites

 that thero existed in Grand Menitoulin Island, a mysterious
spring flqwingf as the Indians believed, from the entrails of
~the Great Menitou in which rock oil was found that cured all
human diseases, sﬁarted stealthily like Jason in pursuit of
the golden fleece and they landed at Wekwemikong." The writer
has failed to confirm the statement referred to but it is
probable that, as stated by Major, the missionaries directed
~ the early oil seckers to the oil spring near Wekwemikong on
Smith bay.

T. Sterry Hunt, in his admirable paper "Notes. on-the
History of Potroleum. or Rock 0il" (4 (a), page 321) says: "On
the Great Manitoulin is}end, also, according to Mr. Murray,
a petroleum spr;ng issues from the Utica 51at6 seseses"

Hunt repeats this statement (4 (b), page 252)¢

In the same report Robert Bell (page 179) says:
"Springs of petroleum have been found on the south side of
Wekwemikong Bay, where three or four wells are now being sunk....
Surface oil is said to have been found at, Bob!s Portage, on
the oast side of Manitowsning bay, and also in She~gui~an-dah
bay, and upon Strawberry island. A petroleum spring, on one

of the islands north of Maple Poini, is referred to in your
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Gonoral Report of 1863."

Hunt, in his oarl;qr report, rofers to the oil that
mey be distilled fraom the Utica shalc, and citos tho ocour-
rencc of o0il and bitumon in Trenton limestonces Bell (page 179)
roefers to the 1863 report (pages 523 and 790) which montions
o bituminous dolomitic limestonc, a spocimon of which had
been’ brought from Grand Manitoulin island, containing about
8 per cent of solid bitumen or minceral pitch. In the Geology
of Canada 1863, page 523, the folloﬁing refercnce ocoﬁrs:

- “A brown orystalline porous magnesion limestone from the Grand
Manitoulin island, had in liko mamner portions of asphaltum in
its interstices, and contained from 7.4 to 8.8 per cent of
solublé bitumcne" (page 288) M....e..s tho possibility of its
(petroleum) occurrence. in available quantibtics in some part of
the Trenton formation should not be lost sight of eecsssas”

The oil spring on the south sido of Smith bay was
visited by the writer in 1920 and described in his report of
thet year (11 (G), pe 27). It is located in a small bay just
east of Sturgeon point and about 10 feet from the waterts
edges The water, which shows no flow, is on & level with that
of the bay, and high waves must wash into.it, The surface was
covered avith a thick coating of, oil'e The distance from thoe
town'of. Wekwemikong around the shore is neerly 4 miles,
Antoinc Trudcaun, who owned the land, reportod that one winter
he saw a_spring of oil coming up through the ice ncar the
centre of Smith bay. A similar showing of oil was reportod
as having been scon by an Indian in Menitowaning bay somewhore
near Ten Mile point.

- Favourable conditions for the occurrence and
accunulation of oil are indicated by. tho- prescnce of thg black
Utica shale that overlies the Trenton limoestonc. This shalc

outerops at Little Current and Shoguiandah, and at various other
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ploces on thp northeastern part of the island. Dipping to the
sou?h beneath the younger sedimonﬁs it forms an effoetive cap
rock for tho Trenton limqston93 which is the petrolifcrous
formation. Similar relatign; occur in the Dover pil ficld
Wosﬁloﬁ Chatham, Ontario,_and ip the Trentoq 0il fields of Chio.
The Utica shale is variously repqytod frag the wells
as beinngram 20 to 60 feet thick, It is o lqwagrgdo olil=-
shale, seamples collected by tho writer frqm near Little
Current and Shoguiandah in 1920 yielding 8.1 and 4.6 Imperial
.
gallons of potroleum a ton of shale on destructive @istillation.
Thus a rclatively large reserve of hydrocarbons is present in
the shalec, and it is not surprising that somo petgg}eum and
natural gas occur in the gnderlying Tronton limostopqt

-

Wekwemikong Indian Resorve. As is gencrally the case, the first

_wells were dug near the most prominent oil spring, thet on the
south side of Smith bay. Here the Manitoulin 0il Compeny,
organized in Montroal, put down fivce wells. Of these'Hu%t says
in part (4 (b), pp. 252=253): "One of the wclls there sunk
gave soil 10, shales 140, limestono 316 = 466 feect, at which
dopth fﬂé boring was suspended ---- AL 220 feet from the surface
a vein of oil was encountored, and another, six feet lower; the
well has‘yielded; in all, seven or oight barrels of oil with
much gas; This is dosignated by the Manitoulin 0il Company,

as well No. 2, about *wo mlles fram which is No. 1. Thls,
'.after 52 feet of SOll and 100 feot of black shale, penotr%tcd
340 foet of the lxmostono, to which succoedod 52 fect of a red
siliceous sandstone, the last 20 feoet vnry hard. There the
boring ceased. At 192 feet from the surcho was mot a vein of
saline water, and at 193, 248, and 270 fect wveins of oil, From

this well 120 barrels of excellent petroleum have becn obtainod,
RS (S ’

but the supply has now 0oascde eeesee Ab a pusibion intor-

14 T b
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‘ mediate bobween the last two wells, is another, No. 3, which
gavo soil 21, shalc, ote. 230, limestono 179 = 430 fcot, the
boring being still continued. A vein was struck in tho
limestore, 288 foct from the surface, and has given o fow
gallons of oile At 92 foot, salinc wotor was mob with, loss
strong, howover, than in the provious wnlis. Two othor
borings, Nos. 3 and 4, arc now in progress., It is ovidont
that thoso wells, penctrating tho Hudson river and Utica
formations, find the oil in the limestones of the Trenton
" group.”

Hunt reports on the brine from well Wo. 1 as follows
(page 272): The vein was met 192 foot from the surfacc and
60 feet in the Trcmbon limestonc. "The water, as sent to me,
was intensely bitter and salino to-the taste; it conteined
no tracc:of sulphates, nor yet barium nor strontium. It was
not examined for bromides or iodides, which however, werc

probably present. Tho analysis of this watcr gave for 1000 parts -

Chloride of sodium 4.800
Chloride of potassium‘t .ﬁBé
Chloridc of celeium 12.420;
Chloride of magnesium 34650
. s

) In most ﬁaté;s of this class, %he proportion of chloride of
potassium ﬁs,sméll, rarely attaining to onc-fumdredth of tho
alkalinc chlorides, but in the Manitoulin waﬁér it amounts
to not less than 16,6 per cont, or morc than 3.7 por cent of tho
entife.solid matters, a propo¥tion os éreat as in.modorn”sea
water .

In tho files of the Geological Surv%y thero arc the
records of threo wells, marked Manitoulin, A goma, 1865,

driller, Jos. Ward. Thoy apparontly rofor to Nos. 2, 1, and 5
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as described by Hunte The rocords differ so materially from
thosc given as to cast much doubt upon their reliebility.
The disceropancios may be due to the interpretations by different
drillors. The records arc given for comparisone

No. 1. Location, cape Smith, south of Whiskey island
and 200 feet from tho shore.

Elevation 10 feot above lako Huron.

Thickness Depth
Feetb : Feet
Surface 20 . 20
Shalo 120 140
Limestone 370 510
Sandstone ) 40 560
Yield of oil at 300 feet

Noe 2. Loocation, halfe-way between No. 1 and Noe. 3

and one-half mile south.

Feet
Elgvation 656
Surface 15
Shale 110
L;mestone 175
Depth ' 300

Yield of o0il and ﬁater, "the largest flow on the Manitoulin."

Nos 3. Location, 2 milos north (should be east by
north) of No. 1, and about 200 feet fram the shore ("South °
Mequimokong Mission").

Elevation 591 * - AM.T.

Thickness Dopth

Feet Feet

Surface ‘ 5 5
Shale | 110 115
Limestone | 285 400

Yield of oil et 300 foote
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The wriber saw the sitc of an old well about onc-
eighth of a mile cast by north of the oil spring montioncd

abovos It is about 200 foot from the shore, ahoubt 10 foot

-

abovo water-%ovel, gpg tho caved-in pit is about 18 foct
across, Mr, Trudcau gcportcd it Qrillcd,to a dgpth of
about 300 feet, some fifty years previous to 1920, and to
have struck oil. This well,marked No. 1 on thc mep, appoars
to be Noe 1 as notoed above, and probably No. 2 well doscribod
by Hunts The writer is:ﬁt o loss, howover, to explain the
refeféﬁco to Whisky islané, as he knows of no island ai;néM
this sﬁorc, nor is any shown on any map or chart consulted.

It may have beon a sand 'or gravel bar - appearing at 'v'*ory
low-ﬁator. Sites of wolls No, 2 and No., 3 of the accdmpénying
mep wero not seen by the writer, and tﬁéir location is
approximited from the deséription given abova,

The infercnce moy be drawn from those old records
that the formational dip along the south sido of Smith bay is
from 10 to 12 feot a milc to the wostward, and tho top of the
Trenton near the oil spring is about 140 fcot below the lovel
of lake Huronm. The oil spring, and the oil roportod &F httving
been recovered, bear testimony to the petroliferous chaf&étor
of the Tronton and the brine, with its rosemblenco to marine
water, suggests rolative freedom from dilution by water from
the bay,'} 0il. is reported from depths between, 38 and 185 fect
in the Trenton limestone. o

It is reported that the Manitoulin 0il Company gave
up its operations boosuse of difficultics with the Indians,

In 1905 the Northern 0il and Gas Company, of Chicago,
drilled six‘wells about 2 miles southoast of Wékwcmikoné:(lo,

vol. XV). Throec werc producers and throo dry holes. "Tho wolls

were drilled at an elevabtion of 155 feet abovo the lake, and
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produccd in all about 500 borrcls of oil, one well producing
about 50 barrcls in tho first 12 hours after shooting," Tho
lithological records, omitting the interprotation into
formations, arc as follows:

Noe 1 well, clevation 736 feot AM.T.

| Fect
Limostone 50
Light shalo 250
Groy shalo . 62
Black. shale ) 2} . Top of Tronton at 383 foeot.
Limostonc 137 - Gas at 398 foet.
Totael dopth 520
No. 2 well. L
o - Peet
Surfocoe Tho34

Limostonc and shales 90

Light shale 161
Grey shale - 65
Black shalo 9 Top of Tronton at 359 foect,
Limostono’ ¢ ° 50  Gas and oil at 380 feot.
Totél depth’ © 409 _
No. 4 well, o - o
. Feet - ‘ ‘
sand T s
Limestone 50
Light shale 250
Dark shale . 70
Black shale 22 Top of Tremton at 407 feet.

Limestone - Salt water at 438 feet.
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Noe 5 wcll.

~ Foet
Sand 14
Limestone 50
Light shale 250 t
Dark shale 94 Top of Trenton at 420 feet.
Black shale 12 0il at 437 feet,

——— ot - o

"No. 4 well is 640 feet northwest of No. 5. No. 1
ié about thé.sa&e dist;nce northwest of No, 4, and No. 2 is
about 500 foé%\ﬁortheaét. Another well has been dnilléqv ﬁ
northeast of Noe 2 at an elevation of 55 feet, and the
Huronian was struck at a depth of 62§‘f§§t. The o0il is a*
very good quality, registering 36 Baume at 60 degrees."

Je. Clarkeo and R. MacMillan, who worked on a number
of the wells drilled near Wokwemikong, accampenied the
writer to the locality, idemtified the wells, and furnished
the fellowing information.

No. 4., Near edge of swamp, below hill, drilled by
Clement, from Sherbrookc, Quebec, about thirty years ago.
This was a gusher for an hour or two, and the ground around
is still saturated with oil. The casing still cbﬁtains a.
light green o0il, standing ncar the top, This and two or
three neighbowring wells werc pumped for a time. The well:
is said to be 450 feet deep and to contain 200 feef'of
4§ inch casing.

.+ Noe. 5 was not. visited,. : N

No. 6. Known-as Gregory No. 1l, is situated below the
hill cast of the highway and south of the stream, This was

punped by means of a spring-pole and is bubbling gas still.
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Noe 7e prillod by Grogory, produced much salt wator.

Noa 3. This is known as Gregory No. 2; Tﬁis was a
promising Well'and pumped 32 berrcls the day it was abandoned
(ef+ J. Clarkc, who worked on it)e. O0il was st?uck 17 feot
in the Trenton, Ges and salt water were struck at first, ‘
-but oil was produccd aftor two hours of pumpinge

No. 9. This woll was drilled in 1906 by Goorge
Grogory of Potrolia, ir. Bullcr_of Chicago being Mana.gor e It is
about 500 foot decp, and was drilled 31 feet into fhé Tronton.
It startod with salt wator, but aftér pumping for ph;eeléayé
it went ovor to oil and flowed 100 barrols of‘oil‘inéo the
tank‘in lcss than 1 hour. ‘It finally wont over to.brino.:

Noe 10. This well was drilled to’the "grenito" at
758 feet in depth, the Trenton being struck at 500 fceé.{.An
8~inch hole was carried down and a little salt water was
struck,

Noe. 11. Drilled by Gregorye. It pumped 100 barrels
of oil for 1 day and then filled with whito sand and never
pumped again.

Another well is situatcd about 400 foot southeast of
Noe. 11, but no informetion was availablos

Thesc wells were drilled during 1905, 1é06, and 1907,

It seems ostablished that the wvils visited include
thquﬂdescribed in the Repo;t of the Burcau of Mines, Tho oclevation
(736 fe?t AM.T,) there given corresponds reoasonably woll with the
elevation (715) feet for the higher wells as obtained by the
writer from aneroid re;dings. As the Indian land where these
wel}s are located is entirely unsurveyod,v;onsiéorablo doubt
rcemains ;n rogard to tpe idontity of the wolls, This'is
unfortunatc as thoe published report contains suéh definito logs

that a rcelationship botwoen productivity of wells and geological
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strucburc could bo worked out were the identification cortain.
As it is, WNo. 2 woll of the NorthornA'Oil’ oand Gas Company
appoars to bo lécate& on the highest structuré, the othor
wells down the dip to the southwost boing, however, tho

1aréor producers of oil . Tho gonoral conclusion to bo dravn
is that the Tronton formation in-;his vioinity contains somec
oil, btut that tho ‘tosts at thls locality woro on "edge water,"
that is on the cdgo of the roal acoumulation, Whothor that

. accmnulatlon w111 provo commcrcml or not remains to bo pro’wd.
Aceurate information regarding ‘tho various wolls drilled in
this vicinitj.ﬁould:bc worth tho cost of sovoral nGW'W§lls to
s company starting aifoéting program.

Messrs. Clarko and MacMillan furnlshod the following
1nformat10n rogarding other wells drlllcd on tho Indian rosorve.

Grogory drilled two or throo wolls out on ;apo Sm;th.
Onc was "a groat gassor", but nonc p;oduoed oil,

No. 12, An old well wost of the road about 4 milgé.
southwost of kawémikéng'aﬁd now covorod with stonos. Gas
proséurc blew out the casing, and therc was much salt wato£
but very little oil,

‘ﬂbil Né. 13 is situated éboﬁt onc milo fa?thor south-
wost, and tothe cast on top of the hili. ‘Thero is no rééoéd.

Well No. 14 was drilled ncar tﬁé.;horo and just
south'bf:the preéent ga.s station. The driller was Tdm Rawlings,
the depth about 450 foet, and a llttlo salt w%tor was struck.’
Thc first 300 feot of the drilling was through drift.

Elevation above the 5a& about 10 feeot, ;

Well No. 15 is:sitiaﬁod on John King!s farm betwecn

the barn and fho road. The oldvﬁtion‘is 50 feot abovo the bay.

Tho depth was ovor 500 feot and salb water was struck.
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Well Ho. 16 is located noear the Wekwemikongsing
school, ‘but no record is available.

Well No. 17 was situatcd aboubt 4 miles southeast of
South Bay Indian villa..ge by the shore of a little lake. There
is no record of it, nor was it visited.

Well No. 18, known as the Gurley well, is one mile

south of Manitowaning and just south of the clbow of the road

14 . :
40 the Indian reserve. It struck much salt water and a show

@

of oil.

There appear to have been several other wells drilled
by the Northern 0il aend Gas Company before 1912, when thez.r
were granted the oil rights on 50,0(5(5 acres of la.ﬁd on the
Indian rosorve easi::rof I&E.nitowaning. Senator P.oir.ier"s_
estate holds the oil rights on a strip of: territory 9,534
feet wide, lying south of Smlth bay 'anci extending from near
Manitowoning bay eastward to Georgien ba:y, the area containing
10,000 acres. The Northern 0il and Gas Company hold the
riéh’cs on the 'eidjoinin.g.ar;éa of the same size to the s'.ou‘ch‘.
The remainder of their 40,000 acres includes the whole of the
southern enfi .of the peninsu‘lla, extending northward ne‘arly to
the head of South bai, Thus only the ;zentral part of the

roserve and the extreme northerm portions are available for

exploration by other inte rests.

Manitowaning and Vieinity. In 1907 the Benedwn'-Trees C;il
Conmpany éf Pittsburgh, Pa,, drilled five test wells about 1—%-
milos west of Manitowaning, on lot 44, con. 2, Assiginack tp.
Of +these mwells Nos. 1, 2, and 3 were pumped, and produced at
least 500 barrels of oil. When the casing was pulled out of
No. 1 0il rose within one foot of the top (c¢f. Wm, McCauley
of Menitowaning). In 1912 oil was being drawn from No, 2 by

looal Lfarmors, hy mcans of a sand pump. T 1820 all three
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containod oil, ‘and in 1935 oil wos standing within 8 foot of
tho top of No. 2 and gns was bubbling through tho oil, The
log of No. 3 furnishod by the Bonodum=Treos 0il Company is

as follows:

Dopth

. Foct . Foet
Surfacc soll ctc. 14 ) 14
Richmond 1imostono 116 ) 130
Grey shale 280 410
Collingwood shale 20 430

Tronton limestone 47 477
Oii and gas at 442 foet.

This woll is said to havo ?roducod 45 barrels of oil
in fiftecen minutces,.

For well No. 4, situatod south of the road, no
rccord is available,

Well Nos 5 was drilled by Clidc Potts, for Bonodume
Trcose The well was finishod with the men working anklo-
doep in oil. It was plugged immediatoly near the top of tho
casing, after which it flowed out bencath and sppearcd at
the surface some distancc to tho north. Thorc was no water
appoaring with tho oil (of. Mr. McCauley).

The log of the woll drillod on lot 45 (the Watson farm)

is as follows:

Depth
Peot Foet
' Surface S 76 S
Richmond limestono 124’ ’ 130
Shalc o 175 7 305
Tronton limestono 261 - 566

0il from 464 to 474 focts '

P . . va
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*In 1920 H.C., Gordon drillcd & well ncar the road.

The Trenton limestonc was-struck at about 445 feet from tho
. surfacc, At about 17 foet in the Tronton limestonc considore

able gas and a little oil worc obtaincd. Aftor shooting with
dynamitc considorablc salt water was produccd.

Jho Allan well was drilled by Wme Allan of Campbclle
ford for the Manitoulin 0il Company in 1929, the driller
being R, MacMillan of Manitowaninge Tho record in the

Geological Survey files is as follows:

Foet

Surfaco e
. Brown and groy, dolomite. 200
Dark groy shele 170

Dark grey bituminous shalc 30

Light grey dolomito 40
Tho depth was later rocorded as 467 fect, and Mr, Marshall
"says it was drilled to 476 foct and that 18 feot of "oil
sand" wes penetrated,

The Marshall well was drilled in 1933-by John McCorkine
dale, 8th Stroet West, Owen Sound. The depth was 490 fect,.
Eighteon fcot of "oil sand" was ponctrated et 480 foob with
a "strong flow of gas" and a showing of yollow oil. Thorec
wasg not cnough water to drill with. The well was shot, but
never cleancd out (cf, James P, Marshall, 1530 - 4th Avonuo
Wost, Owon Sound, thc ownor of tho old Lohman farm, who
achmpanied the writer over the proporty in July 1935).

/ From the rccords of the thrco wells available it may
59 seon, that . there is a gontlo dip of the formafions toward
the southwest, . .

. The wolls roocorded above aro marked 22 to 30 on the

accompanying mepe



Other wolls in tho wvicinity .of Manitowaning arc
described below, the numbers roforring to the map notation.

No. 19. Noar the soubhcast ond of lot 35, con. II,
Assiginack tp., on the farm formerly owned by Wm. Tuckor,.
This well flowed gas for somec yoors,

Nos 20 Lot 30, cones II, Assiginock tp. A show of
oil is rouportoed.,

No. -21. . Lot 23, coﬁ. IV, Assiginoack tp. No rccord.

¥oe 31 is known aos the H.C. Gordon woll No. 1, and
was drilled by that gentlemen in 1920 (11 (G), pe. 28). "It is
situated about W yards from the cast line and 90 yards from
the north linc of lot 50, con. II, Assiginack tpe Thc top of
tho woll is about 10 foct below tho basc of the Manitoulin
dolomitc, of the Cabtaract formation, as cxposcd a fow rods away,

and the log, teken by the writer, from samplos, is as follows:

Dopth
R ' S Feot - Fooet
Surface . 5 5
Hord, dark grey limestone and shale 360 365
Grey shale . . 20 . 385
Browvn shale o 65 - - 450
,Black shale ‘ 15 o465
Irenton .

nGrey,Asam;crystalline limestone - 15 480
Calcareous shele . 5 . 485
Semicrystalline limestone . - - 65 - 550

This well was dry except for a small show of: gas,"

Noe 32+ Near the south end of lot 51, coie I,
Assiginack tp. No record.

No. 33, HNear the north end of lot 51, con. I,
MAAssiginack tpe No record,

No. 34, About 85 yards fram the west line and 30 yards

from the south line of lot 22, cone I, Sheguiandah btp.
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Elevation about 645 feot A.}.T. By Scnator Pascel Poirier.

Comploted Fcb, 9, 1932, Dry hole.

Thicknoss

Feet
Surface e 11
Richmond 1limestone . 34
Groy shale “280
Dark shale U 69
Tronton limestone 40
Total depth | 434

No water, perfectly dry hole.
No. 35. Near the middle of the east side of lot 20,
con, I, Sheguiandah tp. No record.
No. 36. About 525 yards from the northwest corner
and 40 yards from the west line of lot 6, con. II, Sheguiandah
tp., on the farm of Andrew Lane. Elevation about 740 feet

A.lL.T. Commenced No. 1, 1906, completed May 27, 1907,

Thickness Depthn;
Feet Feet
Surface _ ' 10 10
’ Silurian 170 180
Limestone, shale, etec. 315 49§
Coll ing&ood shale ’ 22 517
Trenton limestane 112 629

Gas and oil at 532 feet
No. 37. Lot 4, con. XIV, Assiginack tp. Drilled by
Gib Wallace for Menitowaning Oil Company. Depth 210 feet,
The samples from this well in the Geological Survey have been

exemnined by Mr. C.S. Evans, whose report is as follows:
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Feet

5-10  Fine- to medium-grained, buff-grey dolomite - &
little chert in which are fraguments of corals.

10 - 20 Fine to medium, grey dolomite - a little chert.
20 - 25 Fine to medium, grey limestone - grey, shaly
limestone - a few fragments of brown bituminous
shale - bryozoa.
25 - 30 Missing.
30 - 35 Fine to medium, grey limestone - grey, shaly limestone.
35 - 40 Missing.
40 - 45 Fine, grey dolomite.

45 - 55 Fine, grey, shaly limestone - grey shale,
fossiliferous. -

55 -~ 60 Medium=-grained, buff dolomite. .
60 - 65 As above, with some chert.
65 -~ 70 Fossiliferous, grey, shaly limestone..

70 - 116 -Medium-grained, buff dolomite - some chert - few
crinoid stems.

115 - 135 Fine, buff dolomite.
185 - 150 Fine, light grey dolomite.
150 - 155 Fine, buff-grey dolomite.

155 « 170  Fine, df&b-grey, limy shale and shaly limestone =
fossiliferous.

170 - 175 Medium buff dolomite.

176 - 195 Quite fine~greined, light grey dolomite and shaly
dolomite - some greenish shale and a few sand grains.

195 -~ 210 Pine to medium, buff and grey dolomite.

The section is Lockport throughout unless the lower
20 feet include some Dyer Bay beds.
" No,. 38. About 40 yards east of the west line and
100 yards north of the south line of lot 21, con. X;f.Sheguiandah
tp. Elevation ebout 860 feet A.M.T. By Senator Poirier.

Completed Jan. 23, 1932. . A dry hole.
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Thiclaress
Foet
Suffdc% 1
Riéﬁmonﬁ limestone 50
Gre§ shale 255 -
,Dark‘shale 92
Troﬁton limestono 125

[
A

Total depth 523
Gas 210 and 426 feet., Scopage of salt wator at 523 foot.
Gas was bubbling up through frosh woter in July 1935.

No. 591. Neor the southwest cornmer, 100 foot from

1 "
Ontario Dopte of Mines, voles XLII, pte V, 1933, pe 43. .

T

each linc of lot 24, con. XI, Sheguiandqh tp. Elovation about
850 fect AJM.T. Drilled for Scmator Poirier. Comploted

Jan. 7, 1932. . Dry holoc.

Thickncss
F;et

Surface 1
Rich?ond limestone _ - 40
Grey sh?;o | 272
vCollingwood shale | 60
Trenton limestone 37
Totel depth . 410

Show of gas 200 and 400 feete. Salt wabor at 400 foct.
Noa 401. About 170 yards wost of east line and 50
yards north of south line of lot 18, con, XIII, Shoguiondah tp.

(Senotor Poirier). Elevation about 870 feet AM.T. Completed

- - - L T e

! Ontario Dept. of Mines, vol, XLII, pts V, 1933, pe 43.

o s

¢ .



March 19, 1932, Dry holc,

Thickness

Fect
Surfaceo 5
Richmond limestone 47
Groy shale 282
Collingwood shalc (black) ' 56

Tronton limestone %9_
. Total dcpt@ 430

Black water at 420 feot. . ! -

Wolls Nos. 41 to 62, The Kyto Oil Ficld, In 1912 Sonator

Pascol Poipidar: started intensive drilling on lots 3 and 4,
cons,. VIII and IX, Bidwel} tp. €11 (G), p. 28): "At least

twonty wells werc drilled at this locality, of which eleven

* -

arc soid to have producod oil, aﬁd throe to have had traces of
oil, fho.drilliAg coﬁtractor stated that some'of éhese ﬁells
produced as much as 27 barrcls a doy for a short’tﬁne.- Four arc
reported as dry. Following is an analysis of a sample of oil
from Renny Byers! foarm, lot 3, cone IX, Bidwell tpe., Groen bay,
Manitoulin isiand. ‘ '

Specific gravity at 15.5°“c. -~ 0.864

Distillation - continuous method,

First drop 100° C.

Up to 150°C, 10%
150 - 200°¢C, 7%
" 200 - 250°€C. ’ 8%
250 - 300°C, 1%
300"~ 350%C, ° 18%
‘Residuo (by difference) 46%
Calorific value: .
Calorics per gram, gross 10600
BeTeUs por lbe gross 19080

Sulphur: 0e2 %o" Spe gre Baume = 32



"During 1920, throc wells worc drilled on tho old

Poiriocr loascs, No, 1 being dry, Nos. 2 producing somc oil with
o small omount of salty, sulphur wator (at a depth of 403 feot),

and No, 3 not being reported one Tho top of the Trenton in

No. 2 was struck at 384 foot 3 inchos in dopth or 10 feet higher

s v,

than in No. 1. The log of No. 1 as detormincd by tho writer
from samplcs is as follows:
Woll drilled by Kyto 0il Company, ncar southoast cornor of

lot IV, cone IX, Bidwecll tp.

s

Thickness Depth

" Feet Foct
Surfgce clay 5 5
Buff limestone 11 16
Grey sha}e 356 372
BlacE'Uticé sh#lo. 28 400
Light coloured, hard, semi=~
crystalline limestono 9 409
Show of oil at 418

Noes 64, On the north end of lot 24, con. XI, Bidwell
tpe Drilled by Senator Poiricr. It finished in slate possibly
500 foet deocp.

A well is also reported on lot 17, con, XII, Bidwcll
tpe No information.

Noe 65+ Near middle of south end of lot 34, cone. I,
Howland tp., drilled by Scnator Poiricr. The well sfopped a
fow feet in the black Utica shale with no show of gas or oil,

35&;?6; Providence Bay. At Providence bay, about 30 feet east

of the road and 100 yerds from the wharf, This well was drilled
about 1906 by H.F. Slater of Toronts, who reported to the writer
that he struck the Trenton limestone at about 960 feet from the
surface and drilled about 100 feet into it when thé tools were

lost and never recovered. It is plugéed with a wooden plug, but
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csoaping gas mey still bo burncd. Elbvation 25 foct above lako

@

Huron,.

Volls Hose 67 to 70. Goro B@Xi "In 1909 four wells woroe drilled
in the southern part of the Yown of Gore Ba&. ﬁr. Bon Johnson,
still rosidont in Gpré Bay, worked with the driliors, Brako
and Buchanan, and furnished ho following information.

The most northerly Wolliprodﬁocd‘no 0ile To. 2, on
lir. Brovbts proporty, and No. 3 pumped 10C barrcls of oil
bobwecon tham, along with much black wators Tools werc lost in
Hee 3 and the well was abandonocd. Mrs Brott piped his well to
his machinc shop and used thc gas for some timo.

Well Moe 4 was shot and produnced no oil afterward.

The following rocord in tho filus of the Geological
Survey is probably that of woll No, 3. FElovation about 610

fGO'b A.IfI.T.

" Thicknoss Dopth
Foot Foot
Drift 1 1
Limostono 45 26
Bluc shalo- ‘ 89 135
Limcstonc 1 - 136
Shale 29 165
Limcstone 1 166
’ Blué shale 20 256
Browm shalo ‘ 60 - ... 316
Dlack shalc 15 88l
Arcntoﬁ limestons 250 581

0il was struck at 425 foct,.

A

A log mado by Mr, C.S. BEvans from sarplos 447-23 ia
the Goological Survoy followss As tho dopbh bo the Tronton is

¢

19 fcout groator than in the log given above, tho woll is probably
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o« 4 which starts at a higher lovel,
Fcet . .. T

¢ - 18 Mcdium-greincd, light groy and groy, dolomitic
limostbonc,

10 ~ 60 Modiume~grained, grof éolomit&.

60 - 85 uAs aBovo, with somc shaly doloéito.

85 -~ 270 Groy shalc with somc limy hands.

270 ~° 275 Grey shelc with a little browﬁiéh.shalc.
275 - 350 Browm, bituminous shalc. - "

350 - 400 Hedium-graincd, somowhat dolomitic limostone-
groy . '

400 - 515 Modiumegrained, groy.limostono.

515 - 525 Hcdium=-graincd, groy limcstonc and shaly' 1iro-
© stonc.

" 525 - 535 HModium=grainod, groy limcstono.

' 535 - ‘545 Medium~grainod, groy limcstonc - o little groon
shalc = a fow rounded sand grains in limestono.

.545 ~ 555 Mediumegrained, groy limcstonc and dark grey,
shaly limostonc,

555 - 585 Mddium-grainod, grey limostone - somc shaly
limgstonc, ' .

5856 - 605 Mcdiumegrained, grcy limestono -~ dark groy;
shaly limcstono = samec sand grains,

605 = 675 Nodium~greinocd, groy end darl groy limostone ~
shaly limostone - some grecn shale ~ fair
emount of sand grains,

675 - 695 Coarsc, woll-roundod send grains (all quartsz)..

895 = 700 Quartz grains and weathered granitc,

Bottom of well,

This may be intorproted as:

. Feot
Richmond 0 - 85
Groy shalc - 85 ~ 275
Dark shalo 275 -~ 350
Tronton and lower formations 350 -~ 675
Basal sandstonc 675 = 695

éandstone and woathorod granito 695 ~ 700

e
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Hr, Johnson also roported a well on the roar of lot
13, rangc VIII, CGordon tpe., and onc on Alcx Purvis! farm about
1% milos Pcst of tovm, both of which were dryeq .8
Woe TLe Lot 10, Wost rangec, Gordon tpe. This is
reported by Mr. Bon Johnson of Gofc Bﬁy as having bcon a
dry wolls . o
Hoe 7%, On the northwost cornor of lot 2C, som. XI,
Robinson tp.,.B.S milcs north of Silvervetor corncrs and 40
fook cast of thc rood allowanco. Mre Alex Komp of Silvor-
wator roports thet this woll s drillé@han 1908 or 1909 by
Braokc and Buchenan for lir. Alogandor of Oklahoma. Frosh waber
cwes struck at 66 foots Mo oil or gas wore struck, but whon
finishod at o dopth of 1,074 foobt it filled with salt wator.
Following arc two an&lysés of oil (11 (G);'p.'zo):
A -~ lot 44, con. ﬁI, Aésiginack tpe, E.~ ﬁ.w. Brott{s farm,

lot 6, north sidc of Hall stroct, Gorc Bay ~ probably woll No. 2.

A B
A15.59 C. spocific pravity 2877 10,881
Distillation continuos.

Firet drop . ; 220° ¢, 180° C.
Up to.250° L ' 10% o
250 = 300° o 20 19%
500 - 36R° - 187 18%
Rosiduc (by difforonce) . 52% | B4%

Hobc: The yiold obtained betwoon 300 and 350 dogfoos is uncortain
owing to tho tubce of the condenser being clogged with the wax

formcd. This holds for both semples.

Calorific valio - A B

Calorics per gram gross 10790 10800
B.T.U. por pound gross’ 19430 19440
Sulphur ' 042% 0e2%

The spocific graviby in dogrous Beaumo is 2048 for L and 28.9

for B.
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Groat Duck Island. ‘cll No. 73 is situated about onc-quarter

o o e S s e e e o e

of a milc north of the littlc harbour on Groat Duck island,

4

which is in tho smcll bay opposite Oubor Duck island. The

woll was started in 1935 by Dotroit and ¥indsor interests, the
drillcr being B. Randell of Potrolin. Lator his brothor,

rod, took over the drilling and he has furnished the
£

following records

Fect
Sand and grawvel to 152 X
Boulders . 152 - 162
Gravel agd sand 162 - 190 .
Hard clay 190 - 230
Gravel 230 ~ 240
Looso white sand 240 - 243

Viater occurs in all the sediments except the hard
clay or "“hardpan."”
. Elevation of the top of the well above lako Huron

- about 25 foet.

Conclusions to be Drawn from Drilling

L I D T pevpian

The drilliné recorded above has‘demonstrated the
prosence of small accurmlations of potroleum at four localities
on Hanitoulin island, viz.: near Wekwemikong; west of ﬁanitcwaning;
southeast;of Pine leke; and at Gore bay., The writer is'of ‘the
opinion that the Pino Lake and Manitowaning areas havembeen
sufficiently tested, and.are not of commercial value. As the
'Wekwamikoné field appeers to have beon abandoned whilé still
producing oil, a sﬁall production night te obtained %ram one or
t two of the abandoned wellé, or from new wolls drillea near gy.
Some of the wells have nover been properly plugged, and water

has doubtless damagod tho field. o 1argé production is -

indioatod;
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The Gore Bay wells are typical .of "edgewater"
conditions, such as might be expected from their location on
the margin of the monocline deseribed under "Structure".

Their oil and gas contcnf'are gootl auguries for production
from the structurc nearby,

The wild=-cat wells scatfered over the rest of the
island show practically no promise, but it must be remembered
that soveral of them did not penetrate the Collingwood shaloe,
and ¢f the rest the records arc very unsatisfactory.

In order to explore this region in a satisfactory
manner it is neccessary to determinc whether the oil accumu=~
lations occur on anticlines or in synclincs and then to test
the most promising structures.

In his 1920 report the writer concluded that the
potroleum of Manitoulin island was mot accompanicd by normel
salt water, and that "the best oil wells are located well
within the syncline.," T, Sterry Hunt emphasized the similarity
to sca water cxhibited by the brino fram the CGape Smith wellss
and salt water has peen reported from various other wells.

No samplos being availaeble the evidence is inconclusive, as

most obsé}vers fail to distingui;h between salt water and sulphur
water. A numbcr of éhe wells stand full of water 2t the present
time, but thiskis mostly of surface origin and so is essentially
fresh, - |

There is'also the problem, raised in the‘previeus
roport; es to whothor tho oil and weter ocour at fhe.same
horizon. As important as this problom is, it cammot be answered
satisfactorily at.the presont time. The history of the field,
however, suggests that thore was some saline water in association
mdéh the!petroleuﬁ.- The relation of the tost wells to strﬁcture

is not as clearly determinod as could be ﬁishod, due to the lack



of a sufficiont mmber of rcliable woll logs (ﬁgﬁ discussion
boldw){ Having rceviewed the available ovidcenco, howover,

and cspeceially that furnishod by the wolls at Gore bay,

where the struchurc is'cloarly dofinéd, tho writor fools
obliged to differ with his prévious conclusion, and to docide
that c¢il is most lilkely to occur on Menitoulin island on tho
highor structurcs, in accordance wifh tho normal law of
anticlinal accumulatﬁon. In rogard to the offoct of bay water
upon oil accumulation at the localitios tosted, it may be
notod that the wolls most likely %o be so affeetod arc those
located at Cape Smith, and yot it wes from thcse vory wolls
that T. Sterry Hunt obtained the brinc éoferrcd to above.
That oil has cscaped into tho bay is shown by thc.Capo Smith
spring, and the rcecords cited above. The wolls néar Ten
Mile point were in the writcr!s judgaont doomed to bo non-
productive bocausc of tho nodrﬁy outcrop of tho Tronton
formation bolow thc bay. It hardly scoms probablc, however,
* that the wells near Manitowaning, Pinc lako, or Goro bay,

have been seriously affcctod by bay wator,

Conclusions Dréﬁn framn the P}esont Stqu

e e e L i 42 A A e S ¥

L

As shown abeve Q§gg map also), the work of the past
and previous soasons has demonstratod the occurronce of thruo
woll~dofinod structurcs in Manitoulin and adjacent islands,
which have pramisc for oil and gas accumulation. These ma
be memed the Gorc Bay, Porch Lake, and Rattlosunake: Harbour
structurocs, The first two of thesc worc recognized in 1915
and 1920, respoctively, but tho last was cverlooked until this
yoar, although indicatod by the work of 1915.

The Gore Bay structure appears the most pranising,

for the following roasonse. It is o well-defined monocline
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with o descont of 120 fcoet onthe south siQQ within o disbance
of less than ono mile, compared with the average rogional
s;lopc of ;bout 35 fect o mile, To the north the monocline
morges into a practically flat structurc about 1 mile across,
to the nprth of whi:ch the regional dip of about 35 foot a mile
is rosumcd: The structurc is well dofincd on both sidos of
the harbour, and thore is an oxcellent arce for drilling both
to coast and wost. Indications of oil occurrcnco are to be
found in the wells in the south side of Gore Bay town, which
worce shovm !to contaein oil and gas although located in tho
most unlikely placo possible, at tho foob of the monoclinc.
The drilling required to tost this structurc is phonomonally
shallov, as may be ascortoined from the logs of the wells
just citeds The Trenton limestonc was struck in Ho. 4 woll
at o dopth of 331 foet, and oil at 425 foob. In the northern
part of town, noar tho wharf, the strueturc has olovated tho
formations 120 foot, and a location for drilling is aveilable
at aboujc the samc elovatipn above lake Huron (about 30.fcot),
so that the Trentog and oil horizon might be penetrated at
about 210 and 305 foct, rospectively. On the platcaus above,
to tho cast and wost, the drilling would be about 225 feet
doopers A 900~foot well on the upland would tost all tho
formotions right to tho granitc, judging by the log of No. 4
well at Gorc bay.

Besides the lack of closurc on the north sido of this
structurc therc is onc cendition unfavourablc for oil roetention,
and that is the relatively short distancc, to the nof'bh, at
which thce Tronmbon limcstone outerops below the wvaters of the
North chonncl. At the cntrance to Goro bpay the top of tpe
. Trenton occurs at a probable oclowvation of 450 feoet above sca=lovol,

or about 22 fathoms bolow lako level. ' As twonty fathoms is
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rocorded by the chart in tho middlc of *the ontrdncé éo.tho
bay, and 25 fathoms oceurs a short diétanco to the north, it
scams cleer that the Trenton formation has'loné sinco beoon
stripped of its covor rock (Collingwood shale) about 3 milcs
north of the crost of the monocline, and oxposed to fho
contact with frosh wator. To whot cxtent theso conditiéns
havc beon deoloterious to oil retention in the monocline
doponds largely upon the porosity of the rock, and cen be
dotorminod only by drilling. |

The oxcollont harbour facilitios at Goro bay, both
for bringing in drilliné supplics and for the shipmont of oil,
arc obvious, .

The Perch ‘Lake anticline is o pdrt:of the cqmpléx
structure in tho vieinity of Shoguiandah so carefully-cxplorod
by Sonator Pdirier noar Pinc lako. As shcﬁn in tho above
discussion on structuro, tho anticlines north of .Sheguiundah
and noar Bass lakc arc due to the praminont fidgos of‘Pro;
combrian quartzite which formod irrogularitics on the bottom
of tho carly Palacozoic soae The upper sedimcnts of Trenton
.age barcly lappod against tho flanks of ‘these ridges and tho
Collingwood shalos scarcol&'éovered their higher elovations.
As tho scdimonts bocame compacted into rock, “the thicker parts
became depressed more than the thinner parts, ahd in conse=
quence the domes and anticlines wore*left clinging to tho sides
of tho quartzite ridgos. Obviously such structures are not
suitable forfoil, as the Tronbon oil horizons are missing, and
tho quartzito benoath the Collingwood shalé is eﬁtirely.barron
of oil duc to ité origin and metamorphism.

The alinoment of tho narrow anticlino South of Perch

“lake with the Shoguiendah structures guggésts most strongly

that it, téo, is wnderlain by o quartzite ridgo. Therc is a



possibility, however, thot in this casc Trenton limoestone
moy overlic the quartzite, thus prov1d1ng o formation for

0il accumulation., This narrow structurc wiﬁﬁ o closurc of
over 50 fcet on the wns%.bﬁd and 100 foot to the north and
'°outh is tho most clcurly awflnod c¢f all so for discoverocd on
Monitoulin island, with' the oxccpulon of thosc roferrcd to
around Shoguiandahe. To rccords arc available of the wells
drilled by Scnatbor Poiriocr to the west of fhis structurc, but
it is reported that thoy did'not ponctrate the Collingwood
shale, and hence shed no light on the oil possibilitics,

Tho Perch Lako 1nt1011no is to be considored as an
untosted structurc which probably has most of the Trénton
limostonec missing, and in its placc a ridge of Precombrion
quartzito.

Tho Rattlosnake Harbour structurc, o8 shown above,
is indicatod by the prosoncc of Lockport dolqmlto on Wall
island, wheroas Cobot Hoad sholc and Dycr Bay beds outerop ot
the northoastorn ond.of Pitzwilliam iSland around Rattlosnako
herbour. The onl& part of tho crcst of tho dome above watorw
igvol:is, therefore, about Rottlosnako harbour, cnd thoro is,
c;nscqubﬁtl§, but little arca avoilable for oil oxpioration.

' Should the thicknoss of tho formations romain tho smme as ot
Menitownning, the ostimatod dopth to tho top of tho Tromton
would be about 565 foot, or, as tho structure counbtours show it,
at about sd&-lovel.

The latoest etbompt ot oifléiﬁlor&éiSﬁ, cenbred in
Gro%t Duck 1sland, doserves spcczal ettontlon. It was stimulated
by the succoss attained in tho sonrch for oil in tho peninsula
of Michigan, but 1t should be noted that the oil in northorn
Michigan is obta1¢uinmmtlv in tho Dundec 1Imcstone of Middla

Dovonian ngo ard thore is no rensonablo oxpootatlon of any
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formaticn higho; than Guelph dolomite occurring beneath the
Duclz islands,

Tﬁo Ducl islands are the crests of a hoavy moraine
loft by the ice-shect, the total thickmess of which is in
cxecess of the 243 feot penebrated by the drill, The under~
lying geology is to be inferred from that of lanitoulin
island 10 miles to the north, and of Michigan 33 miles to
the southwest. The neighbouring shores of Manitoulin island
aroc composed of Lockport dolomite, probably representing an
horizon near the top. The averago dip of the formation across
the island in this vicinity is about 30 feot to the mile
toward the southwest, which would carry tho top of the Lockport
dolomite to & depth of 300 foet below the level of lake Huron
at the noew W¢ll, in case the dip is maintaincd. The thickness
of the Guelph dolomite for this locality is not lmown, but it
_would certainly more than bridge the 80-foot gap between the
projocted top of the chkport and the bottom of the bore=hole
that is down about 220 feet bolow the level of lakc Huron,

The surface formation in Michigan is Devonian, proving that

the general southwosterly dip continues across the laket The
Uppor Siluri;n beds belonging to the Cayugan group consist of

" soft shales, including lonsos.of salt and gypsum, and sof%d
water limes, all of which offercd but little rosistancé to late
Tertiary and Pleistocene erosion when the Lako Huron basin was
formed. The orosion has quito geomerally swept away the Cuclph
dolomite alsc, leaving rémnants only on the southwesbtern end of
Pitzwilliam island and the small islands to the south. It
socms probable tﬁeroforo, that ﬁ?c woll on Great Duck island
should soon qncountor either Guelph or Lockport dolamiye, and
that the top of the Trenton formatipn_should be penetrated at

a dopth of aboubt 600 to 850 feet below sea-lovcl, or 1,200 feet,

in round figures, from the surfaco.



w5 T=

The general strucburnl rolotionships for oil occurrwiaco
orc rother unfavourablo, in that the Duel: islands arc situetod
well down tho dip of tho formations,. Thero mey, hovover, be
subsidiary structurcs in this locality that arc favourable for
oil accumulation, It is to be sincorely hoped that the woll
now started may be continucd until & thorough test hes boon
made s

In ordor thot tho oil possibilitics "of ianitoulin
island and vicinity may bo tostod undor the most favourablo
conditions, it is rccommondod that the 'Gore Bay structurc be
scloctod as the first to drill. In casc camercial oil is
struck at this loecality, the Porch Lako and Rattlesnake Harbour
structurcs may noxt be teosted., Now wolls might also bo drilled
to the north and west of the kawqmikong wells, as thosc socm
to bo the most promising so far drilled,

It doos not sooﬁ.probﬁblo thet the Manitoulin island
will over be o large producer of oil, but there is room for
further exploration on Boarric island, in the arca wost of Meldrum
bay, and on Cockburn island, where no drilling has beon doﬁo s0
far. In tho absonco of cecortainod structures, such drilling
must be of a "wild-cat" naturc, and sccurate logs of all wolls
should bo lzopt as an aid to furthor dovoiopmént.“

The acoomponying structural mep hes been pfcparod‘to
record lmown informetion and to'suggosﬁ tho'gcncral dcﬁth and
shope of the tbp of the Trenton formation.: Great carc should be
#akon not to drill for oil nodr localitios where the Trenton
formation is laid boro berecath water bodies, as.in éuch ceses
potroleum genorally cscapos, Such ¢onditions may be ascertained
from e comparative study of tho acccompenying sbrucbural map and

thoe charts of loke Huron,
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