Hay 14, 1963

The attached letter is a copy of intra-company correspondence
written by R. D. Johnson, Project Geologiet, to Mr. W.F. Atkins,
Project Manager. It summarizes existing geological knowledge
and presents various exploration conslderations based on
extensive review of the literature and discussions with know-
ledgeadble persons, It is not a formal report and should not

be construed as such. Minor segmente on pages 13, 15 and 17
have been deleted for internal reasons, but these do not affect
the major aspects of the letter. .

R.D. Johnson, .P.Geol.



534 - 8%h Avenue S.V¥.
‘Calgary, Alberta

January 7, 1963

r, W. F. Atkins
Sogepet Limited
£8 Universiiy Avenue
Toronto, Ontario

Dear Sir:

The purpose of this letter is to present informally the major findings
resulting from a partial review of the geologicul literature, together with
some intorpretutions and speculations. - Consideration is given to regional
and sectional problems with the whole directed to eventually gleaning the
econonic significance of the presently scattered observations.

We have discussed most of this materizl over the past few weeks, and there-
fore .you are well aware that much of the materizl presented herein is hi*hly
speculative and often completely unsubstantizted. This presenta tion is
- designed for internal use. I would request and I am sure you agree, ‘that

it should under no circumstances be publ1cly presented or published, either
in whola or in part.,

In this letter the term "basin" is used in the sense of a tectonic unit
which when moved out of stability acts in a negative fashion. The direction
of movement is repetitively negative. The definition of a depositional
cycle, as presented by Sloss (1950), is also used. Sloss defines a |
depositional cycle as having four stagess : o

1. tronsgressive overlap with relative homogeneous and stuble
tectonism ~ .

2. increasing deflnition of tectonzc elements and their influence
on sedimsntation ‘ :

3. culwlnution of differentiation of tectonic framework into .
positive and negative elements - . A ‘ .

4, generalzuplifthith‘erésion of positive elements
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There is evidence in the Hudson Bay :of three depositional cyeclesz. Firsy,
the Froterozoic rocks of the Belcher Islund Group together with the small
vindows in the Winislk and Sutton river areas, the possible Proterczolc
racks of the Churchill arez, and the Protcro"oic rocks .in the Rankin Inlet
area, together represont evidence that Hudson Bay was a tectonic basin in
Proterozoic time. GSecondly, and most obvious, are the Paleozoic sediments
which may represent one or more depesitional c¢ycles. From the evidence at
hand, at least one depositional cycle involving the Ordovician-S5ilurian in
Hudson Bay is assured. This cycle may have been preceded by a Cambrian
¢ycle, or there may be Cambrien sediments related to the advance of the
Ordovician-Silurian cycle. Again, it is quite possible that Devonizn
rocke are also involved either as part of the Ordovician-Silurian deposi-
tional cycle, or as & following ¢ycle. Thirdly, is the psuedo cycle of
glaciation. CGlaciation can be considered a depositionzl cycle in the
sense that there wes loading, with the area responding in a negative fashion,
and a return to isostatic equilibrium with rgmoval‘of the ice.

Other depositionzl cycles may have occurred., The existence of Cretaceous
rocks in the area south of James Bay suggests, the possibility of a Creta-
ceous seaway extending through Hudson Bay. This suggestion is based on the
argurnents presented in this letter which indicate more negative conditions
in Hudson Bay than James Bay. No published evidence of the possible
presence of Cretaceous in Hudson Bey has beon seen to date other than the
following comment by Low (1903-04, Appendix IV, p.331) regarding the
identification of fossil fish from Southampton Islands ‘

Obscure remains of some specles of fish, too imperfectly

~ preserved for identification., Tais shale appears to
‘resemble the Niobrara-Benton shale of the Manitoban region.
(now the Colorado Group of Cretaceous a"e) .

It is not clear whether the shale was found in place.or’ag float.

-

Major Gravity Features

There are four major gravity features which affect our consideration of the
problem, These features are the Patricis "low", the Nelson River "high",
the Kepuskasing-Fraserdale "high" and the Chukotat "high", .

The Pairicia "low'" is a series of graviiy lows forming a general arcuate
rortheast trend concave to the north, running from Red Lake in the south-
east through Attawapiskat Lake and northeasterly toward Cape Henrietta
Haria., Innes (1960) would relate the Proterozoic windows on the Sutton
and Winisk rivers to this trend. This may be so or pertially so, however,
the very exisience of Cape Henrietta HMHaria ne a prominent physiographic .
feature may be of greater significance.and fits the trend more accurately.
In any oase the Patricia Belt is mirrored by the regional distribution of |
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the sedimentary cover as the Ordovician, Silurian and Devonian rocks obey
this positive axis. The Patricia Belt is believed by Innes to be "a bel?d
of prominent root structures of Precanbrian mountain building" and as
such presents a strong argument for considering Jamas Bay separately fronm
Hudson Bzy in terms of their post Archean basinal nature.

The second major gravity faeature is the Felsou River "high". This Teature
38 a linear group of positive gruvity encmalies extending noritheasiward

{rom Swan Lake to Gillam. The trend, which is f£ifty to seventy miles wide,’

iz tectonically negative, & fact which is zgain mirrored in the disiribu-
tion of the Paleogoic rocka, The Nelson River feature is epparently of
majoir jectonic significence since it "seperates iwo major divisions of the
Canuadian Shield, of contrasting structural trends, the older Suporior

. province 1o the south and the younger Churchill province to the noxrth".

he easivard exiension of the Nelson River fezture is a matter of conjec-
re, There are reasons for projecting the feature to coincide with the

ex of basic rocks in the Chukotat River area of northern Labrador, the
ird gravity feature., There are other arguments for diminishing the trend
turning ‘it southward in the Port Nelson area.

1
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The Chukotat trend, (inferred as a marked gravity low because of the
extensive area of basic rocks) as mentioned sbove may project straight
across to the Welson River trend, Howsver, Dr. Stockwell (in conversation)
theorizes that the itrend turas southward as it enters Hudson Day and con-
tinves in that direction as a curvilinear fecsture through the Belcher
Islznds, then eastward across the mouth of James Bay and on to the area of
small Precambrien outliers near Winisk., At present, my own view would not
permit the extension of the Chukotat trend from the Belchers to the Winisk
ares as a positive gravity feature. I would prefer to explain the Pre-
canmbrien outliers at Winisk as by-products of ihe negative Patricia gravity
balt. : : :

The Kepuskasing-Fraserdale "high", the fourth feature (Innes, 1960}, is 2
series of positive gravity anomzlies extending slong the Kapuskasing,
Abltibi and Moose river systems for at least 400 miles, then merging into.
"a gseries of broad “positives" under the Paleczoic cover of the James Bay
area., Innes (1960) relates this feature to the geology of the sedimentary
arga as followss ‘ . '

In the James Bay lowlands the Paleozoic rocks form a large basin
which deepens progressively to the east (Dyer 1931) and which may
be structurzlly related to faulting in the Procambrian basement,
The straight and parallel channels of the Eattagami and Moose
river sysicms may be the surface expression of such faulting. 1In

" this area the Paleozoic strata are more disturbed than elsewhere
in the basin 28 indicated by several anticlinal arches whose axes
strike rortheast (lartison 1953). Further evidence that this is

. a zone of crustal weakness is the presencs of post-middle Devonian

" lemprophyre intrusives in the form of sills, dykes and small
laccoliths at Coral Repids and Sextant Repids, both locations
clong the axis of the gravity high. Co e

1
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While the exact pattern is not presently resolved, we do observe several
major posiiive gravity features approaching merger in the Hudson Bay area,
Whether the marger is by angular intersection or largely circumferal, the
result is the same-—a structurally basinal area of the crust.

In discussicn, Dr, Brisbin {(Univ. of Hanitoba) believes the Kapuskeaing-—
fraserdale fecture o be rather sharply defined and of great length.

While his work is not complete, he would extend ihe feature southward and
westward through Leke Superior and into the centre of the Williston Bzzin,
Brisbin's southward extension of the Helzon River feature also leads to
the centre of the Williston, where the two positive gravity trends cross.
Horthward and eastward he would bring the Kapuskasing-Fraserdale trend
through James Bay and into Hudson Baey, Similarly, he would project both
the Nelson River feature and the Chukotat River trend into Hudson Bay,

" although possibly not on a straight line, t0 a common interscetion in mid-

bay with the Kepuskasing-Fraserdale itrend. Therefore, considering only
gravity data, and by using analogy with the Williaton Basin, Brisbin ‘assumes
a2 basinzl crustal condition in Hudson Bay.

The MNorthern Flank

While & northern rim for a Hudson Bay basin is almost a foregone conclusion,
presumably because of the northern encircling tendency of the Precembrian
arezs aa presented on the regional geological mapsy defining the rim is far
less obvious. The regional geology of Southampton Island suggests that the
island ig a south~tilting block., This is substantizted by Birds! (1953;
obaservation of epeirogenic movements (see section on Southampton Island

The hydrographic maps of Foxe Channel support the susgestion of a northwest

structural zrain and also suggest that a positive axis might fall through
the northern side of Southempton Island and Bell Penninsula, It appears
possible that the Boothia Arch; rather than being simply a north projection

" of the Precambrian area, may in fact be a part of a very long curved

feature concave to the north and extending southward and eastward from the
Boothia Penninsula through the northern part of Southampton Islagd to Cape
Woluuenholme and Cape Hope s Advance in Ungava.

I

Glaciation and Related Isostatic Movements _ . a L

Innes (1960; accepts a thickness of 10,000 feet for the Laurentide ice sheet.
Plint (1947) theorizes that, .while this mass had several nucleii, as its

size diminished two centres became dominant: one in Hudson Bay, the other
the highlands of Quebec. Eveniually, the Eudson Bay nucleus rotted and
disappeared whilo the Quebec highlands' nucleus lingered. Flint believes’
that the sea gained entrance ¢ the very much depressed Hudson Bay area
uhrouah Hudson Strait; the sea waters first mingling with the frontal glacial
lake system, Barlow-Ojibway-Agassiz, in the nges Bay'revion.
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The Hudson Bay has undoubtedly been a toposrapiically low area since fLrchean
. time. Innes (1960) makes the following st...tement concerning complete
rezdjustment to glecial loadings . .

It 1s of some interest to calculate the remaining uplifi in the.
rogion of Fudvon Bay from the mean negetive gravity field. . . .
the D*hv1uy dzta suggest the crust has yei to rise about 800

_ Teet beiore isostatic balance is restored. This result is in
close agreement with the remaining crustal uplift (250 metres)
¢stimated by Guienburg (1941) on rather scanty data. Charis
prepared by the Canadian Hydrographic Service show Hudson znd
James Bays to be shallow depressions with few depths exceeding
120 fathoms. Complete isostatic recovery in this area therefore
would practically eliminate both these basins as important
physiographic features., ..

It is arsued in this letter that glacizl loading casused the erust to reach
in o menner as if the loading was sedimentary. In a geologlcal sense, glagial
unloading may be considered as abrupt. The entire area is now attempting to
regain isostatic eguilibrium. The various tecitonic units should adjust ot
varyins speceds dependent upon their negative or positive gravity character.
There has been very 1little or no chance for erosional or depositional modifica-
tion of the gross physiographic features. These conditions suzgest a most
important possibility. In the Hudson Bay area glaciation has a direct
relationship to crustal structure and composition., As the area has not za

. yet reuched equilibrium, physiographic features may be interpreted as strongly
representative of structural features with their attendant conirol on stirati-
graphy. Therefore, physliography should be tentatively regarded as a mejor
aid to primary exploration in the Hudson Bay area.’

i L

Glaciual Deposits

Literature on the variocus areas suggests that all present land areas

around Hudson Bay were glaciated. Except in the Hudson Bay-~James Bay
lowlunds, the glaclal deposits are generally thin and often discontinuous.
However, in the "lowlands" the glacial deposits are reportedly very thick,
perhaps approaching 300 feet in some areas. Flint (1947) finds cvidence in
the southern James Bay area to suggest pre-Wisconsin interglacial marine
invasion and sedimentation. This evidence suggests the possibility that the
abnormolly thick glacial deposits of the lowlands rosulted from marine :
znd/or fresh water sedimentation during interglacial neriods in areas which
reacted isostatically slowly to deglaciation.

Another possibility should be checked in the case of these abnormally
thieck deposits: that is, the possibility that they are not entirely
Pieistocene in age, Both the Cretcceous and Devonian are in part repres—
ented by "clays" in the James Bay area and some earlier work confused

. . Oretaceous with Pleistocene depositis. - Perhaps the lower portion of these
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deposits are pre-Pleistocene in aze. (It 43 intended to have 2 paleono-
logical checlt run on some of the material from Kennco DDH#6) Neveriheless,
the first impression is that the material is a till.

1

with basins assceiated with more pronounced synclinal nutures or flankward -

Hudson Bay and James Bay Lowlands

Surmmary of Gross Structurel Featuras

The major foature might be called the Hudson Bay downwarp or basin, It
includes the arca from the south side of the Foxe Channel to the southern
limite of Paleozoic—Cretaceous sediments south of Jaémes Bay (from the. _
Boothia~tiolstenholme arch as suggested herein to the Superior gravity low
of Innes, 1960,——not discussed berein) It 1s suggested that 1L analogy

between this basin and others be sought, then comparison is best mede with
limited basins far back on the craton, such as the Williston, rather tzan

eratonic positions,

The basinal subdivisions are largely controlled by three lesser negative
features: the Nelson River gravity high, the Kapuskasing-Fraserdele
sravity high, the Chukotat Hiver trend. The area of greatest nezative
tendency is suggested to coincide generally with the aréa of deepest water,
essuming direct relatlon between basinal tendency and speed of response to
glecial unloading., One major interbasinel positive fezture exista: the
Petricia gravity low, which is theorized to separate the Jenes Bazy ereu Trom
Hudson Bay. :

Additional tectonic features of mavnitude, both positive and negzative,
undoubtedly exist. At present attention might well be focussed on such
features as the mid-bay near-shozling area at 58° 40! latitude, 85° 00!
longitude; east and west of a north-—south line along 80° 20! from %the mouth
of James Bay to Munsel Island; Mansel and Coats islands; and the deep siraits
tetween the northern islands and the muinlands.

i

This erea has generally been considered as one unit. 'The Paleozoic geology
hae suggested an area of onlap on the Precambrisn to the west, terminating
south of James Bay in an east-west fault. That part of the arees souta of
the Attawapiskal River hes received considerable attention in the past,

"including the drilling of severzl test holes. The regional geology ond

strutigraphy is modestly well knovm and includes Lower Paleczoic and Creio-
ceous strota. The Faleonoic area north of the Attawapiskat River to the
Nelson Hiver has received very little attention in the past with only a few
sections mezsured along en occasioral river. The area of the Velson and
Churchill rivers has received consideradle zttention both historically and
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in foirly rccent time, and the sections elong these rivers have been
nezasured in considerable detail. Several holes have been drilled by

mining companies t0 expleore the basement in areas where the Paleozoie

cover is relatively thin,

Geographical Bulletin No., 15 (Department of Mines and Technical Surveys)
n*esentc a map outlining the prospective oil areas in the Hudson Bay region.

. This nup excludes the area south of the Attawapiskat River.  Geologiczlly,

tnis is incorrect since the sediments in that arez have not been suffi-
ciently explored to exclude them as potentially oil bearingz., However, in
this re p rt and in future considerations, the area south of the Attawa-
piskaet Hiver will not bs considered except as to regional significance.
As previously menticned, James Bay may be tcctonically separzted from the
Hudocon Bays that is, James Bay and Hudsor Bay may be parts of & major
tectonic unit but most certainly are divisions within that unit. Since
vast exploration has been limited to the Jemes Bay area, there hos been =
gtrong tendency to take this data and by inference use it in Hudson Bay
proper. The controls in the two areas may be considerably differsnt and
therefore the analogy may have restrlcted our explorution thinklno in the
past. . ' .

;_.s

Precambrian of the Lowlands ‘ - L i

Our knowledze of the Precambrian underlying the Paleczoics in the Hudeon

Bay lowlands is very limited and consists of mapping in the area to the west
plug observation from three localities in the Paleczoic arsat on the Sutton.
and Winisk rivers, at the Selco Pennycutaway drill hole, and at Port Churchill.

The rocks of the Port Churchill Precambrian ridge are described by Charlewood
and th1es (1957 )s

Churchill Quartzite

The rock is esmentially made up of 70% fairly well-rounded quartz
grains and 30% sericite. There are two main sizes of quartz greins,’
the larger from 0.5 mm to 0.8 mm in dizmeter and the smaller from .
0:07 to 0.1 mm. The sericite is secondary and appears to have an .
arranzement parallel to the bedding. Vell-rounded pebhles of white
quartzite; up to 3 inches in diameter are scattered irregularly
shrough the formation., -

o J. B. Lyrrall thoumht it might be an altered phase of the Athabasca
n&stone. o . )

These authors refer to the Churchill Guartrzites as "questionable Proterocoic
rocks". A posgible source of the white quartzite pebbles might be the ‘ .
Hurwits Group of early Proterozoic age found in the Raenkin Inlet area This
group reportedly conteins several thousand Teet of white quartzites (expo SUTes
onn Marble Izicnd, eic. ) S
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The Pory Churchill cutcrop is unusuxl in znother way. Thore is consideruble
ata now wvellable to support Holson's suggesbtion thet the ouscron is very
gteep—sided. The new data indicates the flanks 3ip under the Pzledzoic o

engles in the order of 45 degrees. This fact gives rise to speculation that

zsi-west st between the port and Cape Churchill is fault coentrolled.

¢ Selco Pennyocutaway drill hole; the basae of the Paleozoiec sedinents

as ab 588 feet where a forty foot secticn of diabase was drilled. The
diaba-e was : llowed by 154 feet of weathersd iron rich sericitic schist,
t‘ t of amphibolitic rocks to' a toial depth of 1,462 feet. ‘The
atbrlan section is unknown, however, sincs the schis? under-—
2z¢ is strongly weathered and heavily iron stainad, it is
1nte ﬂ*lnv to speculatie that the diabase is Proterozoic, possibly Late
Protorosoic in age correlating with the FProteroszoic diabase =ill of the
Vinisk~-Sutton erea as described in the next scctieon. L

f’ OO

izn windows of the Winisk and Suiton rivers ere best kacwn through

The Precombr

the detailed deseription by Hawley (1925) of the Sutton Lake exposgures. Here
the windows form & serics of hills capped by a dizbuse sill 300 fesit or more
in thicknesz. The s3ill is underlain by 10 to 100 feet of iron rich slates
cherss, carbonaites and gquarizites, followed by a chert brecciz and chercy
deleonites econtaining elgal structures. The pre-diebase section is cut by
dikesz, Hawley ;1nds many "striking similarities" between the Sutton lLake

exposures ‘and the Precambrian of the Belcher Islands and the east cozst of
Hudson 3ay. He indirectly -suzgests correlationrof these rocks.

truﬂtuzal1y, the Precambrian of the Sut on Loke area dips northward at a
reayer angie then the Paleozoic rocks. This, Hawley sugpests, is evidenco
of northward %ilting coincident with the ecrliest Paleozoic encroachment
The contact with the surroundlng_511uriap rocks is obscured.

Paleozmoias of the Lowlands

.

Dr. Sam Nelson's report provides a good summary of the existing knowledge

f the Paleozoic zediments. In the naturs of new data, -the informztion
prov1 ted by the seven recent holes drilled in the general Nelson River area
is becoming availadble. The one hole examined to date (Kennco DDH#6) showed
no appreciahle porosity and no oil stainings however, the amount and nature
of the bioclustic material is encouraging. The groztest established
Paleozolce thlcknesu to date is the 520 feet encountared in the Kennco DDHE#S

(soproximately 57° 101, 93° 10 Ve

YHo new evidence of tho development of a bzsal sand is available. A note of
interest however to the possibilities of sand development is the six feet
plus of "buff crossbedded sandstone™ found at the base of the Sllurﬂan
section on the A% awapiskat river (Bostocn, 1961)..

/
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of possible economic interasst is the artesian water flow

Ome other note

encounserad at Xennco DDA in the Weir River area, The flow was encounterod
et the top of the limestone (170 faet) and gushed to a height of thirteen
feet the first dey, then subsided and Y-‘se'*:a.ined. constant at three feet, Tho
flow is from below the reporied Paleozoic~Pleistocens contact. It is
unstated whether the water was fresh or saliy.

Plaistocena of the Lowlends

tocens éenosits of the arez ars presumed to be moderately to very

The Pleis

thick with o maximum known thickness in Kennco DDHAS of 337 feet. Thicke
nesses in the other Kennco holes along the Weir River all exceeded 150 feet,
while 2% Selco Pennycutaway 144 feet of Pleistocene wus drilled. However,
to asgume a deep overburden everywhere would be a mis th“ « The deepest
overhburdens should theoretically be found along the Nelson River gravity
high bocause of the slower time in rebounding to glacial loading.

Ciher data carrying inferences of regional thickness of overburden includes

1, A hole drilled within a mile or so of the Port Churchill
Preczmbrian ridge encountered 91 feet of overburden
followed by 103 feet of limesione (no Precambrian).

2. An outerep (150' x 150') of limestone at the mouth of the
Broad River (579 10', 939 10! ) indicates very thin over-
hurden in that area,

Heavy limestone debris on both West and East Penn Islands
near the Manitoha-Ontario boundary.
4. Limeotone outcropas sround the coast Cepe Henrietta Maria.

(This would be logicel and tie into the theory of the Patricia
gruvity low.) The only outerop Henning {1947 ). saw on his’ ,
canoe trip between Hoose and York Factories was on ithe east

coaet of Akimiski Island and at Cape Henrietta Maria,

Struciture of the Lowlanda

A detailed discussion of this subject is nob intended hersin, tut attention
ig drawn %o several features and gpeculauwonss .

1, The limestones 2long the Severn river (and probably generally
elsewvhere ) are not flat-lying but arc gb ntly undulating and
Turther warped at Limestone Eepids inio "a nuamber of low domes™

(A.P. Low, 1386) : . ‘
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2. A major phy iogrephic feature of probuble tectonic significunce
parallels the coast from the "old beach" some sixty-five miles
inland ?rom OUT arca, ﬁhrnodly con 0111n~ the dr°1na~e putter

the Precambrion window, then uppa;ontly smlnmlnv norts heaouerlj
to Cope Henrietta Marla. This feature plus other faciors
sugzests the domirant structural grain of the area from Cape.
Tatnem to Cape Henrletta Meriz is concentric teo the Day in
Thinzeline® fashion,

Lot

. The ahove consideruiion gives risce to speculation that the "old
bezeh™ of the upper Kaskatiama River may be more significan
than just another strand linae.
4. If the rebound to glaciation considerations presented in this
letter are adhered to, then the Cape Tutnam area would be
thsorized 23 a broad, rather weak, structural nose. The
rexional geology, however, ﬂugoeutb thut the Kelscon River tirough
was the major feature of the area.

Belcheyr Islzuds Area

sea—borne magnetomster work reuortei on by Dr. Peter Hood indicaies
2 thicknesses of sedimenis underlying the siraits between the

ands and the mainland. The geology of the mzinland coast and the
zveala a gequence of Prolerczoic sedimsnts which in the islands

GaDa Jackson, ¥.8.C. Paper 60-20) is estimated to be 20,000 to 30,000 feet
thick, The sequence coniains thick series of carbonates, clastics and volcanic
Tlows, Varietion in thickness of the section is largely caused by variation in
thickness ol the volcanic units. The upper 7700 feet of the section is under—
2in by veolcanic rock varying from 960 40 6400 feet thick. All the rocks from
is volcenic scries down, and partizlly including the volcanies,; have been
ntruded by diazbass sills and dikes.

ot F-—‘

h

The overlyinz unintruded section includes Jackson's unit 15 and 16, Unit 15
may be summarized as about 7000 feet thick, consisiing "mainly of dark green
to dark grey, laminated to thick-bedded greywacke with intervedded argillite”
and “includes minor arkosice sandstoness minor conglomerates, dolomite and
tuff”, Unit 16 is summarized as "red arkosej minor light grey to lighit green-

rey arkose,; undiflerentiated quertzite, brown argillite, conﬂlomerate, dclow
mioc, arenzceous dolomite conglomerazte",

Mood's work suggests a synclinal arsa between the Belchero and the mainland
opening northward andé containing in excess of 7500 feet of sediments, In
private discussion, resulis in this area worried Hood. Theoretically, he
would argue that this thickness was depth of sediments to 2 'ba seﬂcq+“ rock,
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esumably o basic dike bedy. However, in practice he felt thet the thici-
35 was prowably comprised of Paleowoic rocks, since past experience
indicates thai an area of Proterozolc rocks z2s deformed as this area would
probably be cut by dikes

The obvious sugresiion would bhe Lhat Hood's trough p”obubly contains Jackseon's
Unit 15 and 16 and their lateral oeguivalents, on the basis of similer thick-
nesg.  Thisg ig not to say thet thess rocks are Proterozole, I see no

evidenca in Jackson’'s work For including these unita in the Proterocsmeic,; or
conversely for that matter, suggesting thot they may be Palec=oic. The
vossibility cxists thoet the units are Paleoroic and the description of Unit 16
szeme 30 helshien the SHSplClOn for that unii. Conversely, it is entirely
possible that Units 15 and 16 are Proierczoic and that additional Paleczoic
or later sa2diment in the order of TOOG feet thick lay between the Belchers

end the meinland, With a possible Paleozoic age in mind for Units 15 and 16,
the Ifollowing description of void filling maiterials in the Unit 13, ihe
underiying volceanic unit, is interestings (Unit 14 is confined ‘o the intruded
dizbuse dikes and sills.)

~

Geartz and celeite fill most of the voids between the pillows. A
tlack, vitreous, amorphous substance, thought to be anthrazolite,

ceurs in & Tew of these fillings and in a few quartz celeite veins
zssociated with the unit, '

Since the minerzl is not positively identified as anthraxolite, the possibility
gxists that it ig a s0lid end.product of natural distillation of peiroleun,:

= -

|

e nentioned in the above Q‘SCUDSIOB, there are no other rock

Uther than thes

vnits of suspected Paleozoie or Cretaceous z2z¢ present in the Belchers. One
gingle limestons cobble of Upper or Middle Silurian age was found, but it musi
he azzsuned that this cobble was probebly lce rafted to that lOCdth 1, possibly
irom great distonce.

In terms of prospectiveness for gas and cil, it would be very difficult o
recommend any sericus inveﬂtlﬁotlon muich less land acquisition. lHowever, the
seznt informztion mow aveilable gives rise.to further questions so that the
devaeloping knowledge of the area should be watched for inferences which migat
sugrest or prove the presence of Paleozoic and/or later sediments shoreward-
h“L/Of bayuard from the Belchers., - IR

-

Southamnion, Cozts and Mansel Islands

These isla ;s contain the only exnosures of Puleozoie rockes in the entire
nort 1 Hudzon Bay region.  Further, our knowledge of these rocks is

axin 'teﬁ being bzsed on scattared curly geological observations and
e phical shudies. There iz & modest amount. of material published




oncerning Coats or kanwal.

concerning Southampton Islaond, but very little o

¥or this recson a series of summariszing stetements taken from Bird (1953),
the major refercnce for Southampton Island, are herein presented Tfollowed
by zdditionzl notes frem Low {1903-04) and Davis (1958):

Summary of Scuthampten Island from Bird (1953)

The limestone lowlands form a flat monotonous landscape while the orystalline
rocis, which form a third of the island, result in uplands of ccnsiderable
relief, The cheracierisiic crystalline rock is o groy mica sneiss, freguently
guartzoze. Granitic rocks intrude the gneiss near Coral Haerbour and zlong ithe
east coust. ALl dthe Precambrian rocks are cut to varying degrees by pcdr"tlt
Gikes,

The limestone is thin-bedded, pale yellow, cream or, very rarely, dark grey.
Tre total thiciness is unknown, however limestone cliffs 1000 feet hlgh are
present &t Cupe Donovan on the ceniral northezst coast. The age of the
limestone is reported as Niagaraen (Hiddle Silurian) at the nortz end of the
island =nd both Niagaran and Richmond (Upper Ordovician) in the southwesi. )
The lirmes

tone appears to rest directly and unconformadbly on dn irrezular gneiss

‘

common and results in some major scarps in the order of 500 fees
2 i3 some thoughi thet the northeastern shoreline of the island isg
atrolled. FPredominant faulting direction is northwesterly and the E
ime of fauliing is post Pzlsoszoic. S

belleves the entire island was covered by limestone and that the lime—
cover wae at one time at lezst 350 to 4C0 and perhaps 1000 feet hisher
than 2% present; the difference having been removed by srosion,:

The geclogic2l history of the island between Late Paleozoiec and Tertiary is
probably:above sea level., Erosion possibly removed considersble thickness of
Pzleozoic rocke developing a land form of late maturity or old age. H"By bho
niddle Tertiary period~ Southampton Island was a gently rolling land of
limestons with an area of gneiss in what i3 now the highest purt of the main
island and possibly also the summits of Bell Hille, " :

Bird stotes that Southumpton Island together with parts of the Shield were
"uplified by epeiroczenic forces towurds the close of the Tertiary"”. He gives
evidence that the uplift was unequal, resulting in a tilted surface higher in
the norih, The uplift was also intermittent., The 0ld erosional surface is
presently between 1200 and 1600 feet in the northeast and 1000 to 1200 feet
in the centire of the island, The o0ld Tertizry surface is not observed in the :
gouthwest part of the island. . . _ . ; ' o
Southampton Island was covered by the Wisconsin ice sheet and glacilation is
complex. The weisrht of the ice depressed the land and post glacial mariae
submergence occurred. All the present limestone areas ware submerged and the
edges of the Precambrizn arsas were inundated so that Southampion.Islund

+
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immediztely following glaciation was reduced %o a2 mein island the shers of
the present Precambrian area, Lhcugh ll”uuly smaller, plus Fwe or three
snall islands 2long the nozth coast the present Zell Penninzula. Anpavent
isostatic correctiion o ics load is now nezrly completed in the central paris
of the islend, with posit-Pleisiocene marire fesiures observed a3 nearly 600
feet. The rate of uplift ig decrensing but still continuings howover the
reve ol uplify weas apporently uniform for a loag peériod.

‘There iz evidencs suggesting that the 10 o 20 mile wide strip clong th
northeast centrel coast “hus rigen in recoent geclogical time inderendent of
the izosiatic changes associated with Pleisiocens glac iatlon".(p_asumably in
the order of 150 fest). :

cer oXf the limestone arcas i3 very shallow. The tide is less than 10
1t and low tide results in coastal flate exceeding two miles in places.

Y

Zskimos used flint for fire. The limestones of the island appear barren of
chari, howevar loose nodules ars abundant in the Lake Brook area and occur
sparsely on zome Dbeaches. ‘

znd scapsione are absent on the island.

of the southwestern limesione arca is flat to very gently undulszsting.

ions of Scutkampton reporied by Low (1903—04) are more

in general, observati
Bird (1953). However, the following notes Irom Low

ompletely covered by
may be usefuli
1. At Sezhorse Pointy; the Archean is very quartzose, light grey
mica gneiss <ut by pink granite gneiss, The granite and gaziss
are in contaet with Silurian limestons.

2. The weatern shore of Southampton is low limestone. The water
offshore is very shallow and at Cape Kendall dangerous reefs
are found at leust eight miles off.

3. Limestones on Southampton are light yellow and rasemble those
of the Winnipeg area,

.

,

The only factual report on the geology of Evans Straits, Fisher Straits and
Walrus Eslan&; Coats Island and Hansel Island sc far examined is by A.P. Low
1903.C4 ) S ,

i, The boltom of Fisher and Evans Streitz was found to be even,
wnie covered with fine sand or limestons debris.

~ . B kN
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land in Fisher Strait ic a single small low-lying
¢rystalline rock,

£
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3e Silurian limestone occupies the larger parts of Southampton,
Coat ) - ~

4. The hﬁvulcnﬂ traversing Coats Island ere caused by crystalline
rocte rising from beneath flat lying limestones that cover the
rest of the island. . .

fuld

Island (i.c. Mz2nsel) is 21l limestone with coasts

5. Hencfisld
‘somewhat higher than Coats and Southampton, rising inland in
low broad terrdces to an elevation of upwards of & hundred
o Lo . .
1€82% e ' :

Toliowing notes taken from LABRADOR 4AND HUDSON BAY PILOT, 1954, aré added:

1 Island, with its northern point lyinz 2550, azbout 35 miles
m the ocuter rock to the westward of Digges Islands, is pezr—
nod, 50 miles long north and south and 27 milez across at its
%4 4 which is about one-~third the length from the north
s composed of limestone gravel ridges which are from '
‘eet in heisht.on the west side and about 100 feet high

sad, 1s mostly lcw and flat, and with the exception of a
high lend with an elevation of 500 feet crossing it dia-
iy at its northeastern end, has no elevation over 100 feetl.
is ridge is due to a band of erystalline rocks, which rises from
baneau the low-{lat limesiones forming the remainder of the island,
i e terminatves to the northward in a nprominent headland named
Tontaine, about 400 feet high, which forms the northeramost
the island. A wide bay on the northwest coast was observed
rily tilled with large low islands. Czpe Pembroke, the.
rezgd point of the islandy is said azlso o be & high eliff.,
L=
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the southern end of the island, Cary's Swan Nest is the ecastern
extreme and Cape Southampion the western exireme. Shozal water
extends for & considerable distance soubthwesiwa rd of the lattor
capa,

.« o o Geoe Pembreke is a bold headland with perpendicular cliffs
avout 500 feet high. . . . The land immediately behind the cliffs
ig anything from 900 to 1200 feet in height and is an sxcellent
landmark seen many riles cut to sea.

'ﬁalrus Izsland, on the western side of the dpproach to South Bay,

lies about 45 miles northeastward of Cape Low, and about 25 miles
offshore. It is composed of rock and rises abruptly to a height

of 100 feet or more, in conspicuous conirash to the low shores in
the approach to Soutsh Bwy. ' L
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cih has not as yet been followed up, is the indication on

One other note whic

a sikoich map pregsented by Bower (1960) thet Coats and Mensel islands have
Ordovieian %o Dovonian rocks. The same map shows Sﬁuuaaﬂpton strate os
Ordovician and ESiluriazn, Thig is the only reference fo und to date of the
occurrence of Devoanian rocks in Hudson Bay.

There ig very tle zeophysical date available in the areaz of the norihern
islands. Bow

1i%
;o (1960) indicates the thickness of sediments in southwestern
sland to bs in the order of 500 feet. However, Hood's {in
prenaraticn) more extensive worc would indicate thicknesses in excuss of
1000 feelt over most of the limesione area of Southampton and Coats islands,
exceeling 2500 Teet in the south ends of both iszilands and exceeding 5000
feet in the near offshore zres off the southern coapts.

e —— - e e M e e et et —— = = e e e — [

Proterozole Bazin in Hud°on Ba.y

Leith {1910) early suzgested the existence of a sepzrate basin of Algonkien

sedimentation in the Hudson Bay area, separated from the Algonkian ereas of
southern Ontario and Quebegc by the Canadian protaxis. Hawley (1925) sub-
stantiates Leith's work:

ing of the Algonklian sediments of Sutton lake aids greatly

The mepping

in unswering the question of the existence of a separate Algonkian
meczyneline of deposiition in Hudson Bay. Examination shows thet
theze rocks of Sutton lake lie practicelly on the strike of those ,
of the ea=zt coast of Hudson bay, the whole forming a sweeping curve
parelleling approximately the present shoreline of the bay. The
norshward dip of the strata at Sution leke is low, &s ai Richmond
Gulf, and may well be due in part to original deposition. From
Sutton leke wesitward, the stirike bends northwESuwa“d, suggesting
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nrevious continmuation of the sediments in this directien. The

prezent distribution of Alzonkian sediments around Hudson bay

strongly sugrest the former existence of & broad basin of deposi-

i the southern border of which is approximately parallel to

recent coast lines and 2 shorit distance to the south. Such

in, separate from that of Lzke Superior, was first sugsested

Leith, cnd the new evidence afferded by the Sutton lake area

¥y supgporis this thesis. The close parallelism of the southern’
ines on Hudson bay to the sitrike of the Algonkian sediments,

uszests further that the present outline of the basin has been more

or less inherited from this.ancient sea or from the same’ factors which

determined the borders of that sea.
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The present consideration of Hudseon Bay as & Lepetltlve basin ig in agreement
vith these ideas. JInterpretation of the regicnal. concepi and the local data
lead %o the following exploration considerationss

1 of the southern half of ithe present Hudson Bay is possibly under-
in by Proterozoic sedimenits. This situation is probably true for -
eh of the northern half of the Bay as well.

41

e O

S

o
o

171
b

2. The Proterozeoic rocks might well contzin thick sections of carbonates,
iron-rich rocks, extrusive and intrusives. The total thickness mzy
in the deeper bzsinal areas be many itens of thousands of feet thick,

3. The Proterozoic section is probubly cut by dizbase dikes.

czl bodies of basic rocks, magnetometer interpretation may
molicated. Nevertheless, there is reason to assume thal magnetic
ement is the top of the Proterozoic and therefore, assuming Hood's
work as carefully done, his thickness consideratlon should be of post
Proterozolce sedlments. _ - _ .

4. Szncy the Upper Proterozoic prcbzbly contains tebular bodies-and
verd

Palecroic Basian in Hudson Bay

To dats, Iudscen Bay has been viewed by petroleum geologiste with only pascing

interess because of the lack of knowledge conceraning the Bay area proper ond

the on-shore data indication of the presence of only'a thin Lower Paleozoic
sectich. The lack of geologzicel information over most of the Hudson Bay-

James Bey Lowlands resulted in the general application of the geologieal

Trom the arca south of the Attaaaplskat River to the entire area. As

: twited in this letter, such snzlogy is probably unwarranted. The James
Bay rred 1 v1ouea hercin as mecre stable than the greater Hudson Bay area.

,"Hﬁ““yg there is ccnsiae*wblo evidencs to theorize the existence of o
sxbensive Paleozoic basin in Hudson Bay, The basin is possibly more
eviensive then presented by Dr. Joubin, broadly mirroring the topegraphy of
the present depression. In generul, the work done toc date would suggest
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cen work is reagonable and that his depth-to-bascement
bly denthﬂ to Proterozoic.

¥ith the current lack of facts %o back theory, ihe present ccreage sprezd
gomms to renresent & so0lid laend position in the Lowland poriion of the bagin,
There cre &t present no.other areas more cleerly desirable than the prescnt
holdings. By the sunme token, the entire coastzl area from Cape Churchill 4o
Cepe Renrictta Maria ig generzlly favorable, depending largely upon establiche
ing thae presence of encouraging thicknesses of sediments.. 1
Again, thig letter ia oan informuel presentation of some of the recent findincs
and thoughis pertinent to the Hudson Bay project. It is both incomplete and
sketchily zuthenticated. - However, I trust it will serve to up-date our idecas
and prove interesting. ‘ ‘ ‘

- R Yburs VGTJ truly,
RbBJssij ‘




