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INTRODUCTION

This report 'is a summation of the work done by Sogepet Limited in the
Hudson Bay lowlands during the swummer of 1964. The work was performed
in exploration of the Sogepet permits in the Cape Tatnam area, and was
largely restiricted to the permit areas. The report accompanies and
covers three more formal reports on the geological and geophysical work:

=

(1) Devonian of the Northern Hudson Bay Lowland, Cape Tatnam Region, ﬂ”¢%
Manitoba and Ontario (S. J.' Nelson) : QA&

.

(2) Report on a Refraction Seismic¢ Survey of the Hudson Bay Lowlands,
Kanitoba (Heiland Exploraition)

. (3) Seismic Refraction Evaluation of a part of the Southern Shore of
Hudson Bay in Manitoba (M. Aydin)

Various aspects of the work noi emphasized by the separate reporis are
discussed. The significance of the findings of the individual pieces of
work are related to the overall exploration program. To deal with the
scattered subject matter, this repori is divided inio four paris:

Part I - Geoclogy, Geocphysics, Geomorphology; Part II - Access Considera=-
tions; Part III - Random Holes on Pertinent Subjects; Part IV - Photographs.

This report covers only the work in ihe lowlands. Furiher work carried
out on Southampton Island, while related, is dealt with as a unii in a
separate report. The chronological schedule of field work for 1964 was
as follows:

{1} Refraction Seismic Survey, Cape Tatnam Area, April
~ Heiland Exploration.

(2) Geological Reconnaissance, Southampton Island, April and May t
~ L. Halladay. |

(3) Geological Reconnaissanca, Southampton Island, July and August
- 5., J. Nelson

(4) Route and Access Study, Cape Tatnam Area, July
-~ R. D, Johnson and Heiland Exploration

(6) Geology, Cape Tatnam Area, Sepitember. - S. J. Felson and R. D. Johnson

)

(5) Goal Search, Churchill Area, 4ugust - S. J. Helson ;
i
1

(7) Seismic Survey, Cape Tatnam Area, September - Heiland Sxploration




In reading this and the accompanying reporis, it should be remembered
that throughout 1964 Sogepet was the only active explorer in the area.

No other companies held any acreage until very late in the year. Purther,
the resulis of earlier government geophysical work in Oniario and on the
Bay were not released until near the end of the year. These ccnditions
have changed in 1965 with the publication of much of the government

work, antlclpated extensive new governmenit surveys and the presence of
oiher explorers. All these conditions will aid future exploration.

PART I

GEOLOGY, GBOPHYSICS, GECMORPHOLOGY

Geclogy

The main geological work of 1964 was performed in the permii area in
September. During this month, S. J. Welson and R. D. Johnson carried
out a geological reconnaissance of the Kaskattama River within th

permit arez and visited the lower reaches of the Black Duck ¢ and le&lbl
rivers to the south and the lower Hayes River .to the north. The entire
coast wes flown from the Hiskibi River +o Churchill. Efforts were nade
to find additional landing spots, varticularly between the Niskibi and
Hayes rivers, but none were found other than the mouths of the rivers
mentioned. All the lakes in the coastal strip -are itoo shallow. Con-
siderable geological time was placed on the geomorphology of the coastal
strip and its relation to the logistical aspects of exploration.

Despite the lack of outcrop in the area, a significant geoclogical dis-
covery was made. Sufficient Devonian rubble was found along the lower
reaches of the Kaskattama River to be reasonably confident that parts

of the Hudson Bay lowlands are underlain by Devonian strata. This is
the first time, to my knowledme, that fthe -presence of Devonian rocks

nas been established in the area north of James Bay. Abundant Devonian
rubble and float was found on the lower reaches of the Hayes, Kaskattama,
Black Duck and Niskibi rivers. This rubble is presumed sparse or not
present on the ¥elson, Severn and Winisk rivers, where garlier geological
work wus performed. Current data, while sketchy, suggesis that Devonian
rock is present 2t least in parts of the area from the Hayes to “he
Severn rivers. The actual on-shore disiribution may well be limited to
the lower areas beiween Cape Tatnam and the Niskidi River, perhaps an
area of 30 x 120 miles, somewhat less than suggesied in Helson's report.
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The lithologies of ithe rubble collected in {ihe Kaska area vary considerably

from that found along the Severn River and From these predominantly
found along the Ezyes River. The presence of reddish and brownish
siltstones and sandstones are common. These colours and lithclogies are
in marked contrast to the greys and pale yellows oi the Ordovician and
Silurian carbonatves.

Nelson's reporit describes the geologicazl work in detail. He presenis
paleonitclogicel evidence that the clasvic rocks are probably lower Upper
Devaonian or uppermost Middle Devonian in age. The less dramatic, hui
more predominani, light grey limestones of the rubble are alsoc dated the
same age. This age is agreeable to the overall condiderations; however,
lithological similarities suggest that some of the reddish and greenish
fine clastic rocks may belong to the northern eguivalents of the Kenogami
River formation and the Sextant formztion. The Kencgaml is the uppermost
Silurian formation in James Bay and is Upper Silurian in age. The Sextant
formation is the lowermost Devonian formation in James Bay and is upper
Lower Devonian in age. The limestones, I suspect, may be the equivalent
of the Abitibi and Williasms Island formation of liddle Devonian age.
Descriptions of selected rubhle samples from the Kaskattama River are
included as an Appendix to this report to provide some insight to fthe
litheologies.

Several important observations can ve made from the finding of the
Devonian. It "fits" the developing regional philosophy of a basin in
Hudson Bay. It provides hitherto unknown clastic rocks in the section,
and therefore, the possibility of good clasiic reserveirs. The Devonian
carbonates often exhibited fragmental and reefy textures as well as
occasiconal good intercrystalline and vuggy porosity. These variaztions
and additions to our prior knowledge are encouraging to further
petroleum exploration.

There is a further deduction possible from the new information. HNelson
suggests that rocks probebly eguivaleni io the Williams Island formation
of James Bay are present on the Kaskattama River., In James Bay, the
Williams Island is overlain by a bituminous shale called the Long Xapids
formation, and therefore, this shale may also be present on the permits.
There are other reasons to support the possible presence of a shale,

The long outcropless coast is suspect of being a soft lithology such as
2 shale. A4lso, seismic results on the rermits indicafe the uppermost
rock unit ito have a velocity of 9150 ft/sec, possidbly a shale. Since
the Long Rapids is a bituminous shale, it is interesting and encouraging
to speculate on its presence in the geological seguence of Hudson Bay.
Further, if the bituminous content is considerably increased and 17 it
is the surface rock in the permit area, then it might be of economic
interest as an oll shale,
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At this stage of exploration, the more obvious surface geological work
has been completed. Further cance traverses should be carried out on
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the upper reaches of the Xaskattama as well as on the Black Duck and
Niskibi rivers.  Since the new information indicates far less overburden
than previously thought, even the medium and smaller sireams should be
worked Dby cance and helicopter. 4lso, @ helicopier-supported geologilcal
party could be of considerable use zlong the coastal sirip and over the
tidal flats and shoals.

Geophysics

P
-~ . . Lopar”™
The seismic operations were conducted by Heiland ZBxploration and are s
adequately described in their report. The logistics of {the operation
and the interpretation of the results are briefly considered herein.

The operation was planned as an attempt to complete the work sitarted in
the spring, but prematurely terminated by a very early break-up. Cold
days, hizsh winds and unpredictable flying conditions had proven very
limiting for a winter operation. Thereicre, the summer work was
zttempted as a ground approzch to avold the flying problems. The goals
were still the same: (1) to establish a series oi refraction seismic
points along the beach from Cape Tatnam ito the Black Duck River, and
(2) to determine the suitability of the section for a large scale
reflection seismic program. Again, the project partislly failed, and
again, largely because of difficult logistics. However, the combined
results of the two attempis have provided some major answers. among
these are:

(1) The seismic work aszress with the airborne magnetometer results
at Xaska and the EBlack Duck.

(2) There is now good evidence, both magnetometer and seismic, %o
conclude that there are some 3,000 feet of sedimentary rocks
present at the mouih of the Kaskattama River.

(3) The maximum thickness of sediments in the Hudson 3ay and Jzmes
Bay lowlands occurs in the Kaskz area. The gensral thickness
of sediments elsewhere along the coast rarely exceeds 2,000
feet, except on the permits.

(&) The thickness of glacial cover along this section of the coast
is remarkably thin, being 78 feet at $the Black Duck River and
onty 40 feet at Kaska. These very shallow overburcen tnicknesses
point to the probabiliiy that the arez of thick glacial cover is
general over ithe lowlands, thinning towards the Bay. This is
important from various exploration and drilling viewpointis.

s
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{5) As mentioned in the previous section, & unii with velocities in

(6)

(7)

(8)

(9)

(10}

(11)

{12)

the order of 9,150 ft/sec underlies the overburden along the
coast. The unit is of highly wvariable thickness, being absent
at Haska Post, but 179 feet thick at the Xaska besach and nearly
500 feet thick a1t tkhe Black Duck beach. The unii is surmised
to thicken bayward. I? is unknown in outcrop, bdut speculation
suggests it may be a Devonian shale or possibly a Uretacecus
sand-shale unit.

Those velocities in the range of 11,850 fi/sec to 12,600 fi/sec
are believed 1o represent Devonian S+T&uw, largely carbcndtes.
This unit has a variasble thickness of 200 to 500 feet. It is
interesting to note that Hobson (1964} does not report values
in this range from the York Factory area. -

Those uniis with velocities batween 13,500 ft/sec and 18,000
it/sec are con51derea as representing Silurian and Ordovician
strata. These velocities tend to group about 14,000 ft/sec and
17,500 fi{/sec, bui no subdivision has been atfempted as yet.
Total thickness of these units can exceed 2,700 feet.

Basement velocities are in the order of 22,000 ft/sec. Good
contrast vetween the sedimenitary seguence and bassment is
established.

There is no seilsmic evidence as yet to suggest the presence of
Proterozoic sediments in the permit area.

As shown on the map accompanying ithe zecnhysical report, the
very gentle slope of the Precambrian in Cntario gives way in
hinge-line fashion in the permit area. In effect, the Federal
and Provincial selsmic work illustrates z gradual dip of the
basement iowards the Bay. Our values at Kaska and at Black
Duck are critical, since they coniirm a marked steepening of
the dip bayward, allowing for agreement between the data on-
ghore znd the magnetometer datas OrohOTe, thereby conflrﬂlng
the basinal theory.

¥hile insufficieni reflection work was done, preseni resulis
indicate good cuzlity records are obtainatle by this method.
Further reflection work is warraznted.

This ground exercise was the first attempt at a summer opera-
tion in what is traditionally a winter operation area.
Valuable experience was gained. The conclusion is that given
a large enough operation and access to presently availabvle
eguipment, summer work is feasible for the strip between the
tTee line and the low {ide mark.
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irther seismic work in the permit area would be very useful., Scme
conraissance refraction control is needed in the offshore and a loose
d reflection pattern is needed along the coasital strip. The offshore
trol might come from conventicnal marine seismic or gas-exploder
rams. However, some very useful refraction reconnaissance could be
n the ice using 2 ski-plane and motor toboggun. This method
probably precede marine work. The on-shore reflection grid is

to help iccate one or iwo suitable locations for a driiling test.
should probably be drilled on-shore before any exitensive marine
surveys are underiaken so that seme firm correlations between rocks and
their velocities can be established.
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Geomorphology

Throughout the exploration program sariicular attention has been paid
t0 the geomorphology in the permit zrea, parily for clues to the geoclozy
and partly for logistical consideraiions. This section of the report

deals with the geomorphology of the ccastal strip. The general subject
is touched on repeatedly in Part II concerning access, and many of the
conditions described are illusirated by the photographs in Part IV.

developed on zn extensive aresz of marine-laid glacigl silts and clays.
Gravel and boulders formed a rether minor part of the depositis. The
action of the present receding bay-waters on this landscape produces

hard nud flats in the itidal zone with occasicnal boulder-sirewn patches.
Locally, gravels are piied in bars and spits while the sand is accumulated
in beaches. Lerge boulders are plucked and scatiered on the tidal mud
flats by the yearly ice movements.

The coastal topography Trom the Severn River to Cape Churchill is

The extensive areas where beactes are presently forming represeni possible
travel routes., It would be possible to drive a car at high speed along
the wat sand of a receding tide. When dry, the sand blows and drifis

but is still very trackable. The tops of the beaches give a "Cape Cod"
type of landscape withz dunes znd blowouts. However, while beaches

-several miles long are commorn, they are actually discontinuous and offset.

Since the beaches are built on the hard glacial clays, they are really
elongated isolated send "islands" on a clay base. Therefore, if the
peaches are 1o be used in summer for transportation, a means of handling
the clay must be found. At Kaska, it was found that the broad tidal

zong below the beach line is a very hard glacial clay. The surface, while
firm and flat, is very rough Tor a small-wheel vehicle but probably wvery
trazckable for a large—wheel vehicle with low pressure tires, Therefore,
while the tide is ouf, there is a large area for the swamp-buggy type

of egquipment to work.
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he area which presents the g
rub willow on the last of ih
1is zone normally has a hard

T blems 1s between the end ci the

S eaches and the present beaches.

T e and a good cover of sea grasses.
If1 is in part floocded by ihe h_g ides Y¥ithin this area are shallow
lagoons and minor deprassions where the ciay is somevwhat softened.
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areas a‘lo..[j with some others in which clay is currently being
ited, are completely impossivle for any land vehicle except a2t
n tide when they are well covered by water, giving a buoyancy to the

swamp buggies.
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In the same overzll zons betwesn the iree line and the present beach

there is an additional problem in the Form of outflow channels. These

are meandering systems, which vary from a few feet to & hundred yards

in width, and are filled by the high tide. The channels are characterized
by vertical banks in smooth clay and at low tide they cun be like tank
traps. At high tide, a swamp buggy goes in all right but has difficulty
climbing out awuln since there is no vegetation on the clay to provide
traction over the I1ip of the channel. This is a real problem, but one
that can be solved.

Progressing inland from the ssa, the 0ld reised oveaches are often gravelly
and provide good travel. The arsas Leiveen the old beaches become
increasingly swampy with the increased vegetaiion and lack of drazinage.
The tree line is usually along & major old beach fsature and is marked

by sparse, very tough and situnted spruce. Usually z well developed

game trail follows the same ridge, Further inland the areaz soon becomes
trypiczl spruce ané muskeg cover. Heve, sparss to medium spruce cover

is common with heavier growth zlong the beiter drainage areas, including
the banks of minor sireams and the flanks of higher old beach ridges.




PART II

ACCESS CONSIDERATIORS

Introduction

Since the filing of the acreage in 1962, Sogepet Limited has been faced
with very difficult logistical problems with rege?d to access o the
vermits. From the beginning of the prcject, special attention has been
paid to this problem, culminaiing in serious situdy during the pzsi
summer. Knowledge of the problems 1o be Ffaced was required in prepara-—
tion for the use of land vehicles for seismic work and the movement of
drilling eguipment. This section of the report attempts to outline the
various approaches to the permits and the problems involved in each of
the alternatives.

In this report the assumpiion is made that the maximum stratigraphic
section available to an on-shore driiling position will bve ai some
location alongz the coast line, S3ince the mouth of the Xaskatiama
River is roughly at a mid-point 2long the beach within the acrsage, all
studies are directed toward rezching this general position. Xaska was
the name of ithe old Hudson's Bay post at ithis position and the name
"Kaska" is used nerein ito ideniify the arez around the river mouth.

Haska is a surprisingly remote location. In the past it was 2 small
outvost for the Hudson's Bay Company and a cenire for a few (ree Indian
irappers but there have been no people living there for the last twenty
years, Hdistorically, contact was with York Factory one hundred miles
away by sez, canoe or dog sled. Contact was probably also maintained
with Fort Severn one hundred and itwenty-iive miles away. The post was
supplied by a Hudson's Bay Company boat which would anchor oifshore.
Supplies would be lightered ashore by sea canoe. 4t York Facicry and
Fort{ Severn, thke boal could eniter the river and unload directly on shore.
Now, both Kaeska -and York Factory are zbandoned while Fort Severn remains
an active Indian community. The clozing of the coastal posts has been
Tollowed by the near-disappearance of Indians skilled at coastzl travel,

Summer or Winter

There is no doubt that any seismic ¢peration inland from the trse line

would have to be carried out in winder. This is due to the khizh percent-
age of muskeg terrain. The same would probably apply te any dril
operation with one or iwo exceptions. The water supply for a win
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¢rilling operation could ve a rezl problem since most of the lakes and
streams freeze to boitom.

For that sirip of land beiween the iree line and the coasti, usually one

$0 four miles wide, & summer operziion both for seismic and drilling might
prove practical. Given a large—encugh operation and the wportunity to
check out the varicus low pressurs wheelecd-amphibious vehicles, 11 is
probable that suitable egquipmeni is presently available for seismic work
in this narrow area, The higher eflicliency of men and equipment in

summer would subsitantially improve both seismic and drilling production.

r

In the offshore areas, drilling is initially a summer operation. However,
experiance mey prove ihat seismic reconnaissance can be done more
gconeomically in winter from the ice than in summer along the shallow coasi.

Direct Apnroach From Sea

[ 3]

Landing heavy equipment, such as z drilling rig in the Kaska area appears
Yo be difficuli, bwut not impossible. The equipment would protabvly be
shipped by rail to Churchill, then loaded on a Hudscon's Bay Company bhozt.
The problem of getiing the eguipment from ithe ship to the shore at Kaska
is difficult. For ihis, & landing barge capasble of hauling a bulldozer

uld also have to be brought to Keska. The season is very short,
probably beginning about the first of August and possibly encing by the
middle of October for this operaiicn., A4t present, a land route seems
more praciical than an approach from the sea.

&
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By Air

The use cf float aircraflt, while very widespread in the ncrth, 1is really

of guite limited use along the Hudson Bay lowlands, pariicularly near the
coast, The sea, itself, is out of the question except for Canso zireraft,
with rare excepiion., In two summers of reconnaissance flying, and desiring
to land at almost any pliéce possible, only three marine landings have been
made and all at considerable risk. The factors are the wind, rough water,
obscured boulders in the muddy shallows and guick falling tides. The
Canso, of course, can be used zlthough limited by wave conditions.

However, the exitensive shzllows prevent geiting the aircraft even near

the shore., A cance ls reguired and then used in the majorlty of cases
with hezzard. The tide also czuses many vroblems for this type of operation
Sven York Factory with its sheliered anchorage is only uszble by ihe Canso

a% hign tide,
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In the case of smaller aircraft, conirary to general opinion, their use
is really very limited, While landing on the large rivers and lakes is
easy, there are very few suitadle lzkes and praciically no ses lagoons
deep enough for an Otter or even z Cessna, It should ve noted ithat while
ke number of landing places is still very small, there are many moTe
aval‘aDWe for the Cessna compared with the Oiier because of the lesser

raft.

Tre secondary rivers such as the Kaskaiianm a, Black Duck and Niskibi are

of limited ané unceriain use, The lower reaches of these rivers are guite
zcceptable when the waier is hign, but unusubl when low. Purther, %he
river levels are unpredictable. It can happen that in one week in August
2 Cessna could not land, but witk neavy rains the next week & loaded Qtter
could land with saiety.

One serious problem tco the use of aircraft is ithat the siariting bases

uch as at I1ford or Churchill are more than one hundred miles away. There
s no way to Torecast the weather in the permif arez and considerable
distance has been flown before it becomes apparent if weather will permit
& landing., If a landing is made, the likelihood of fog and low cloud is

s¢ ever-mpresent tﬂat cdepariure is zlways uncerzain. ”hls, of course, 1s
the resulit of the geograpnical guirk which puts essentially Arciic waier
ageinst 2 warm land mass. A4 fogz problem alsoc exists in winter as a fog
bank forms constantly over the open water of the shore lead.

3
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Helicopiers are & logical answer io many of the problems. The chief
limiting factors are wind and range. The winds are oiten sufficient <o
keep a helicopter grounded or of little use. The lack of supply stations
means that extensive layouts of fuel musi be made by fixed-wing aircrafi.
¥evertheless, if the size of operaztion warrants it, many operations could
be carried out by helicopter. For certain work, the use of larger heli~
copters such as S55's and 358's might be warranted.

. . - . - . o . 1
The use of light aireraft on oversized low pressure tires has been ccnsidered.

Wnile expert opinion would be needed, it ssems entirely possiblie that
repeazted landing could be made on the preseni beackes and on the more
recent of the raised beaches. The limiting faciors to this approach are
wind, range and landings coniined to beackhes. In general, it would scen
that the helicopier would prove more versatile for the summer operation.

e past winter's seismic operztion proved thai a ski-eqguipped Otter

uld be used for reconneissance seismic operations. This same sort of

eration may well prove feasible on the Bay ice beyond the open lead.
v*ously, however, such an operation would reguire a backeup aircrafi

T safety. This approach may prove very successiul for this type of
cphysicel reconnalssance.

the area is more accessible to aircrafit in winter fthan in

o ]
=
summer. Landing places suitable for light aircraft are available all




. Limiting factors are wind, extreme cold, unprediciable
able snow, The combination of extreme cold and
snow resulis in many broken skiis and is a serious
cor radio arez.

1]
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The winter offers 2 possibiliiy of moving moderziely large equipment.
n Ls could bring in
e, including portable
retic-type housing and probably even 2 smzll bulldozer. Undoubtedly,
ne landing spot would have to be pre-located with 2 light aircraft,
cbably an Otter carrying a ski-ioboggan for running oui the sirip.

Overland from Ilford

The hamlet of Ilford, on the Canadian National Railway line, 1s the
starting point of several winter roads. These winter roads are really
"eat and sled™ routes for hauling heavy equipment and supplies. One of
these routes was used extensively during the construction and maintenance
of the ¥id-Canpada Line znd runs from Ilford to Winisk. The route passes
about Tifty miles irland from Kaskas along the 0ld Beach feature. This
route was flown this past summer for fthe following reasons:

(1) To establish if ihe road is of any use in summer, even for
swanp buggies.

(2) Is it suitasle for truck traffic in winter?

(3) What is the nature of tke river crossing and banks?

(4) ¥hat do the various routes from 0ld Beach to Kaska look like?

The route of the winter road is
the sleighs start 2% Iiford, alithough lozding may be done at Gillam. From
Gillam the road heads east along the 22nd Bazse Line to the Neorth Angling
River. Toe rozd ihen proceeds o Angling Lake, then easterly again to
01d Beach. The trail winds through spruce and brush which varies Irom
length of lakes. The river
crogsings at the Pennycutaway and Hayes appear very gentle and the whole
route seems to offer 1little problem in the way of hills.

The summer use of the road by muskeg or sramp vehicles is not praciical.
Swamp buggies could cover the rouie bui their low pressure tires would
suffer excessively from punctures caused by deadwood and they would also
be ruled out by the long stretches on open lakes which would be painfully
slow travelling for these machines. 4s a winter route, it is probably
guite feasible for the type of wheeled vehicles used by the oil indusiry.
However, these vehicles might not offer many advantages over the sleighs.

shown on the accompanying map. Essentially,
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From 0ld Zeach to XKaska the only practical rouie would be to cui a road
with & bulldozer. It does not seem feasitle for equipment of any size

to Zolliow the river on the ice. The river gradient is surprisingly steep
and the course is meandering and deeply incised with many rapids. The
timber in the zrea is often heavy along the river baniks but is generally
fairly light on the flat, A genercus esiimate of the time to cui and
gcrape & winter irail Ifrom O0ld Beach to Kaska might be two weeks of
bulldozer time.

This overiand route, as outlined above, currently seems the most Teasible
way of placing any conventional oil rig at Keska. It is an awkward and
costly operation arnd perhaps should be zvoided in favor of an airborne
core drill approach.

4 Coastal Land Routs from Churchill +io ¥aska

The only iype of vehicle which could make the land irip from Churchrill to
Hasxa in summertime would be a swamp buggy. Several large swamp buggies
using low pressure "ferra-tires" could zake such a itrip with careful
planning. The equivment used should e of the long chassic varisiy and
have excellent flotation and stabiliiy charscterisiics. Such vehicles
could make excellent time along the beaches., Where slippery clay and
goft sand became & problem, they could alternatively go along the tidal
flats or move inland into the grass and low willow area.

The problems with the swamp buggies would be: (1) the river crossing at
the Nelson River, and {2} cos: lJ and iime consuming punctures to the
“"terra-tires”. The second would “e unavoidadle but might be kept to a
minimum with care. The Nelson Ziver crossing, however, is a real problem.
Careful comsideration suggests thai the swamp dbuggies could cross ihe
Nelson immediately upstream from Port Felson, but with some hazard to men
and equipment. The main hazards ars wind, tidal and current effects.
Waiting for proper conditiens could e very iime consuming. The aciual
crossing could be made in half z day but ihe supvort of at least two
outboard boats would be required.

The itime required to make the trip from Churchill to Kaska by swanmp bugg
over ihe approximately iwo hundred and seveniy mile route is esiim

tc be between one and iwo weeks., This appreoach is obviously worth con-
sidering only for & large seismic operation which can jusiify sup

& minimuzm of four babgies and & full complemeni of parts, etc. In ny
opinion, it should be staffed by experienced buggy operators and zssisted

-

by perhaps four iwo-man sea canoe teams manned by coasial Cree Indians.
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RANDOE NOTES ON PERTINENT SUBJECTS

fiind

The wind is one of the congiani and adver
many problems. There seems g

r;cto*-E 10 consider and czuses
2 L ind
and 1% is more often & rezl wind than
o
e

blewing along the coasi,

2. lModerate to sirong winds
are common day after day. The
however, very warm winds off the land ars common in the lowlands. In

the lowlands, protection from the wind is usually aveilable. Further
north, however, there 1s no veg atio“ and oiten no topography for shelter
and here one could be totally exhausied by continuous exposure to the wind,
even at moderate temperastures.

3:!

The wind will seriousiy limit 317 Torms of work in the near-shore shallows
it also limits the use of ulira-lighi aireraft and helicopiers. A very
real effiect ig the loss of seismic crew iime due to the "noise" level
caused by the wind. This latter factor compounded the logistical
preoblems and caused considerable time loss during the seismic operations

September. In winter operations, further aircraft and seismic crew
time losses were caused by blowing snow.

Aero—magnetometer Intsrpretation

re results o the Federal-Provincial magnetiometer programs were released
n the fall of 1964. While not “"field work", a note is included herein
on some interpretations of tne government survey carried out for Sogepet
by Runtec Limited of Toreomito. In general, these rasults confir

results of magnetometer work done by Sogepet in 1963 and ziready reported.
'ne new work does indicate that the syncllne opening seaward Irom the area
cf Ruveri Creek {o MNelson River—-York Fzeiory io Cape Patnam does not
contain any substaniial thickness of sediments in the on-shore area.
Sedimentary thickness along the coast in this area probably rarely excseds
1500 feet. In the permit area, thicknesses of 2300 feet are indicated at
Kaska. One new bit of information suggests a thin area fifteen to #wentiy
miles south of Kaska. Data here is conflictive, with suggested depths 1o
basement from 600 to 2800 fest. Possibilities of basement “opography, of
major faults, of the presence of Proterozoic sedimenis, of intrusion of
the Paleozoic sedimenis must 211 be considered. However, the data still
strongly suggesis & syncline plunging bayward with its axis near Kaska or
slightly to the east. Present evidence suggests a minimum of 3,000 feel

I Pzleorolc strata at the coast azlong this axis.
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Gillam Island

paring a Tlight in late Sepiember, S. J. Helscn and
s proposed hydro development on the lower ¥Nelson Hi
above the head of the tide, A drilling rig operaii

visited and quite a bit of core was scanned. 411 ¢
of Biluriar age. It was in general pale gray, cres
Zrained carbonates, and was generelly tigzght wiih oc
to fair inter-crysialline and pingoint porcsity. U
noted., There was a rumour that seismic work indies

at B00 feet at the location. This

York Factory.

point is iwenty-

Aroad River Qutcrop

An outcrop of limestone was reported {unpublished
zane near the mouth of the Broad River, south of Ca
zrea was carefully observed during a flight alor
tide was low. No sigzn of the ocuterop was Tound., T

outcrop was imporiant since this is the only intimati

the coast from Cape Churchill itc¢ Wabuck Point near

Pen Isliands

The Pen Islands just easi of the Mznitoba-Onizrio b
neadland, called West Pen Island, ara a long oifsto

Pen Island., Bast Pen Island is gravel-covered and
vegetation., 1t presumably is vulnereble to floodin
t0o scouring by the bay ice in winter.

Overburden

E rlier work in the James 3ay ares and along the Nel
fT
=T R

tu

Ple general philesopay was that This overburden of
would thicken towzrds the coast. Some susggesiions
Geological Survey of Canada that the thickness of ¢
Bay appeared to be quite thin, generally les

Laamm
SUAson

repord ) in the tidal

the coas

bvorder are really

sts thicknesses of overdurden might ru“be from 10C to 700 feet.

R. D. Johnson visited
ver some six miles

ing in mid-river was

ore seen gave lmpressions
m and buff, fine-
casional spoity, poor

o 0il staining was i
ted e¢rystalline basement
five miles west of

pe Churchill. This

t while the

ke repori of the

ion of outcrop along
Winisk.

re bar, celled East
without eppreciable
g during storms and

sonn River areas

glacial material
were made by the
over-cver-rock under
s than forty feet
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ana often only ten feeu thick. Cur recent seismic cdata also suggesis
tnat the overburden at the coast is one hundred feet or less. Therelore,
the new daiz seems to indicate that the thickest glacial depcsits are
on-shore and that the Pleistocene deposits are thinning bayward from the
coast. Overburden, therefore, should not be a major problem even to
diamond coring.

Cozal Search, Churchilil Area

Rumors znd early reports of coal in the Churchill ares has been given
attention, and effort has been made separately by both 8. J. Welson

and 2. D, Johnson to locate the supposed deposii. So far these efforis
have failed despife many hours flying. The couniry is very difficult,
being virtually impassable in summer and = frogzen v»lain in winter. There
is very litile relief and no sign of cutcrop.

The importance and reascon for following this lead.is not for the economic
significance of the coal, zltnough this may be imporianit. The probability
is trhat the material, which is reporied as frizvle, is probably a peat

or ligniie relaied to the Pleistocene. Similar deposits are known in
Ontaric. However, if the coal were older it would mean a itremendous
addiftion to the geological knowledgze. From our regional information it

is unlikely that 2 cozl would be found in the Ordovician or Silurian which
zre the supposed strata present. It is unlikely even to be Devonian from
our preseni thinking., The most logical guess might be that Cretazceous
rocks, including coal, are present in Hudson Bay and onlep in this area.
Two other possible ages for the coal might be the Upper Paleozoic
{Carbonifercus) or Tertiary and btk would change our preseni geological
concspes.,

Efforts to locate or rule out the "coal" will continue until resolved.

Use of Indians

The bands of Indians have gradually left the coast over the past few
decades until ai present these coczsizl people are hard to find. There is
the group at Fort Severn and probably several oither groups available in
James Bay, bdut these groups are generally experienced furiher down the
ccazgt., The oid band from York Factory were moved to Spiit Landing and now

the band at Churchill are somewhkat spoiled For ihis sort of work. 4n

' represent the best source of Indian men. With one or iwo noiahle excepiions,|

|




| Even so, these vehicles would have to ope
J

additional few experienced coasial men mizzt bz found at Shamattawsz. It
would Te unwise to rely on the river Indians Tor coastal work. Most of
the eixperienced ceoastal Indians zre anow middle-azed or older.

Swamp Buggies

T

The seismic and geological parties at Xa
t1onary lighit—weight, Canadian-made amphibio

which is produced by Pengor Limited, Carlieton Place, Ontaric. These
vehicles and their truilers can be itransport in an Otfer aircrait and
are light-welghi enough to be man-handled in difficuli spois. We found
that they dicd not bog down excepi in really wet swamps or on mud withous
vegetation cover. These particular units have ceriazin desizn weaknesses
in the body which caused serious breakdowns. Hewever, in general ihe
machines were guite impressive.

¥a in September used a revolu-
us vehicle celled 2 "Penguin'

1]

It became cobvious that the vehicles nseded for the areca are large-wheeled,
lighi-weight, floatable, swamp buggies with the low pressure "terra-tires™.
rate in pairs. They ccould
possibly move their camp along with ihe job. However ii would seem more
feasible o esiablish a base camp and leave the dbuggies at the job site.
The crews would have to be ferried tack and forth, probably by helicopter.

Bezrs and Other Game

During previcus Iield work very little big game has been seen. Rarely,
seall bands of cariboo and the odd lone moose have been sighted. Ducks
seem to de abundantly present all summer zlong the tidal strip. In
September, thousands of ducks and geese pass through and reszt along the
coast. & coastal speckled trout is common in the lower pools of the
smaller rivers and streams. '

Polar bezrs are & worry as these animals are surprisingly zbundant along
the coast. It is common 1o ses one or Iwo bears during each flight
between York Factory and Kaska. further south, on one flight over East
Pen Islang, Tour bears were seen on that small island. These animals
also range inland as much as one hundred miles.




APPENDIX

LITHOLOGICAL DESCRIPTIONS

These lithological descriptions zare included in this report to emphasize
the changed character of the rubble along the Kaskattama River as
compared with the Severn and Melson rivers. All descriptions with the
exceptions of the last, are of rubble selected along the river from its
mouth to station K2 near the southern limit of the permit. The last
lithology described is from outcrop. The rubble selected is largely
atiributed to the Devonian by Nelson's report. <The collecticn, however,
undoubtedly contains both Ordovician and Silurian rocks. It is a random
sampling slanted towards the lithologies suggested as Devonian.

Similar rocks in similar abundance were found on the lower reaches of

the Niskibi and Black Duck rivers., The same lithologies were found at
Rainbow Island in the lower Hayes River, but the abundance was notably
much less at this location.

Lower Kaskattama River Gravels

~ Coliected between the beach and the tree line two miles from the coast

(1) Sandstone, medium dbrown, in part medium reddisk cast, very fine to
finely grained, calcareous to limy, hard, tight.

{2) Silstone, medium buff-grey, silty to very fine sandy, argillacecus
limy, quite soft, nutty, tight.

{3) Sandstone, medium deep brick-red, very fine grained, slightly
calcareous, very hard, dense, tight.

(4) Limestone, light "terra cotta", argillaceous and finely silty,
dense, tight.

Kaskattama River Gravels and Rubble
~ Collected between the tree line and Station K1, betwesn two and ten

miles from the coast

Classic Hocks

(1) Sandstone, dark medium brown, yellowish weaihering, very coarse
vitreous quartz grains, well rounded and sorted, matrix limy with




fine argillaceous and fine sandy material, hard, tight.

(2} Sandstone, medium bdbrown, slight reddish cast, very fine grained,
medium caleareous, plaiy, hard, tignt.

(3) Siltstone, medium yellow-hrown, in part very fine sandy, very thin
hedded laminae, true cross-bedding, tighs.

(4)

Siltstone, much as above only medium rose-red colour.

Carbonate Rocks

(5) Bryozoan? rubble with reddish sandy to silty limy matrix, 75% Bryozoa,

{6)

(7)

(8)

(9)

(10)

(11)

(12)

(13)

(14)

(15)

(26)

hard, tight.

Limestone, cream with reddish casi, silty to very fine sandy texture,
in part bioclastiec, hard, tight.

Limestone, cream. Appears to be a stromatoporoidal limestone with
infilling and interbeds of reddish lime mud, good small vuggy
porosity.

Limestone, yellow-buff, slighily dolomitic, microcryétalline, very
fine silty texture, hard, tight.

Limestone, a reefy brecciated-looking rock mottled red and green,
green fragments with red mairix, abundant calcite growths, hard,
tight.

Dolomite, alternate red and green layering (£"), slightly calcareous,
microcrystalliine, hard, dense, tight.

Limestone, very thin interbeds of red and greenish-buff, hard,
chalky, tight.

Limestone, orange-buff, microcrystalliine, argillaceous, itight.
) ’ v ) g r g

Limestone, reddish, in very thin interbeds,.hard chalky texture,
tight.

Limestone, medium red, finely crystalline, very fine sub-ooliiic
texture, hard, tight.

Limestone, light grey mottled reddish, finely orystalline, coarse
bioclastic bresccia, tight.

Doiomite, medium dark grey, microcrystalline, hard, dense, tight.

i
I



{(17) Limestone, medium brown-grey, microcrystalline, coarsely fossil

fragmental, a c¢lean crinoidal bank, tight to excellent porosity.
This lithology and variations therof is very common.

(18) Limestone, medium grey-green, microcrystalline, earthy texiure,

(19)
(20)

(21)

(22)

(23)

Kaska

argillaceous, moderately soft, nutty, tight.
Limestone, yellow-buff, platy, tight. (Looks Silurian)

Limestone, medium to dark brown-grey, microcrystalline, hard, dense,
tight.

Limestone, yellow-buff with pale red interbed ("), microcrystalline,

argillaceous, dense, tight.

Limestone, light medium grey-brown, microcrystalline, excellent
pinpoint and small vuggy porosity, minor calcite infilling.

Limestone, cream~brown, microcrystalline, argillaceous, minor, dark
(bituminous?) partings.

#1 Representative Rubble Sample

~ Collected at Station K1, ten miles from the coast

(1)
(2)

(3)

(4)
(5)

(6)

(7)

Limestone, medium rosy-red, argillaceous, sub-platy, hard, tight.

Dolomite, medium honey brown, very finely crystalline, sucrose
texture, very finely sandy, hard, tigat.

Limestone, mottled cream to orange-buff, microcrysialline, fine
gandy texture, very finely sandy, tight.

Limestone, cream, microcrystalline, silty texture, hara, tight.

Limestone, medium grey-brown, microcrystalline, mottled with davker
grey-brown more dolomitic patches, tight.

Limestone, medium grey-brown, argillaceous, in part fine sandy
texture, tight. '

Limestone, cream, microcrystalline, fine sandy texture, very fine
calcarenite with soft lime cement, tight with spotty fair fo good
pinpoint and small vuggy porosity.




Kaska #1 Special Rubble
— An unusual lithology collected at Station Kl

Limestone, rose-red nottled medium grey, the medium grey limestone
probably being Stromatoporoids and the red siliy limestone an infilling,
tight with slight trace of vuggy porosity.

Kaska #2 Hubble
- Collected as rubble in very near-outecrop condition at S3iation X2,
twalve and one-half miles from the coast

Limestone, light grey-cream, fine to coarse bioclastiic texture, in
part reefy rubble, nard marly cement, tight with spoity poor fo good
pinpoint porosity.

" Kaska #2 Outcrop
- Collected as outcrop at Station K2

Limestone, medium ligkt yellowish cream, argillaceous t¢ touch, nutiy
fracture, very fine sugary texture, no fossils, tight.







PHOTOGRLPHS

The photographs included in this =eciion have been
selected to illustrate various conditions and
situations discussed in the text. They provide a
clear and fair presentation oi the general Cape Tatnam
area in summeriime. The geomorphology of the arez
including the character of the present beach and tidal
flats is particularly stiressed.




PHOTO 1

The winter road from Ilford to Winisk is shown at the Hayes River
crossing. The terrain and forest cover is typical of the area
between Gillam and "0ld Beach". No steep banks occur at the main

river crossings. Note the Hayes River at this point is shallow
with a single deep channel.

PHOTO 2

The upper reaches of ithe west fork of the Kaskattama River Just
north of "0ld Beach™. 7The river is somewhat incised along a
meandering course and the stream gradient is surprisingly high.
The vegetation is typical of the "3ld Beach" area. The “old
beach" is not a single feature but a series of raised beaches
particularly prominent in this area.
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HOTO 3

The Keskattama River midway between "0ld Beach" and Kaska. The river
is markedly incised along a meandering course but the over-all bearing
of the river is unusuzlly straight. Note the very sparse vegetation
on the far side. Also, note the typically narrow rim of heavy spruce
growth 2long the near river bank. The river itself is guite shallow
and fast flowing with numerous rapids. The stream is clear at low
water but "muddies" guickly with fluctuation because of the amount of
unconsolidated material along its course.

PHOTO 4

A typical view of some raised beach features midway along the
Xaskattama River. Such fectures are common through the area.

Note the sparse spruce cover on the old beaches. The light-coloured
material under the spruce is more often thick mess cover than sand.
"he muskeg and lazkes between the beaches are typical. These lakes
are invariably very shallow, being too shallow to land an aircrailt
and usually freezing to bottom in winter.
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Another view zlong the Kaskattamz River showing similar iterrain o
Proto 4 but with scmewhat hesvier spruce cover.
PHOTO 6
The mouth of the Haskaittama Hiver. The photo covers the harren
zore from ithe Ttree line to Gke beach. The lower hald of thisz
stretch of river is aifected Dy dide which was in when the plciure
was taken.
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Tnis phoio

is vaken from the tree line looking bayward over the
Kaskatvama delta and is a ground shot covering tae identicazl
stretch of river that Photo 6 does from ithe air. The machines
in the foreground are the "Penguing® used For seismic work in

this areaz.

PHOTO B

From the same location as Fhote T but looking up the Kaskaitanms
River. Two of the ihree-man seismic crew, the surveyor and ihe
shooter, are standing by 2 Penguin and irziler rigged as 2 shooting
unit with radio conitact with the recording unit.






PHOTO 9

The sheooter arnd surveyor using ithe shooting unit to lay oul
geophones 2long a raised beach. Note the slight but well defined
drop between the ridze and inter-ridge aresa. Thes ridges provide
good travel while the inter-ridge area is muskeg and willow.
PHOTO 10

The recording Fenguin and irailer at a2 position along & majer
Taised beach ridge which coingides wiith the tree line., The
trailer holds the recoxrding insirument and developing fTacilitiesm.
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ocated at the tree line on the XKaskattama River, the
s Phoftos 7 and 8. It is of plywood and
d

bin 3

same positior a i

construction and sogether with one other similar cabin some
< Y

miles upsiream at Kaska Post, it is the only habiteble building in
radius oI more than one hundred miles, It is owned and operaited

as an oui—camy for goose-hunters during the fall.

PHQTO 12

T

Qur geclogical-geophysical camp at Kaska in Sepiember. It is
& [a] X

located on the tree line beach ridge near the cabin shown in

Phote 11. DNote the mixed willow and spruce cover. The camp
housed the three-man seismic crew, two geclogisis and two Cree
labourers
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FPHOTO .3

Thotos 13 to 17 show changes in terrain characteristics moving from
the tree line %o the coast. Phoio 13 illusirates a raised besach
faasure in front of the itree line yvet distant from the coast. UWole
the moss. low scrud willow and occasional dwaryd spruce iype of
ground cover. iravel along such features is usually very good.

PHCTO 14

A Tronial Tlank of a reised beach midway beiween the iree line

and the cocasi. The raised beach is o the left and the lowerx

wet grass—covered clay ground is to the right. Note The sirewn

drifiwood which constitutes a serious threat of punctures to

swamp buggles using oversized low pressure %ires.
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FPHOTO 15

An ex=uwple of the flood charnels in the barren zone. These chznnels
fill at high tide and drain during the low tide. They are commonly
up vo six {eet deep with near-vertical smooinr clay walls. The
photo was taken at high tide. The gressland in the foresground is
on z hard o falking is solid but somstimes slippery in

PHCTO 16

Beach area at Kaska. The beach is clean sand with minor fire g
o 5
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PHOTO 18

beach complex south of the Xag
ote

5
River. The river mouth 1is seen in the disiance. Note the flood
channel in the grass arez back of the beach as well as other
chzracterisiic feasures.

The beach front at Kaska just at the turn of the high +tide. Noie
that the beackh is developed perkaps six feet above normal high tide.
The beach is consirucisd on hard Pleistocens clays exposed a2t low
tide as wvast vidal flats. The sea is roily from normal surface
zetion in the shallows.,
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PHOTO 19

A view of the-coastal strip further scuth from Kaska. WNote the
disconiinuity of present beach development and the separation

of beach features by flood channels and occesional mud zrsas as
in the lower right corner., Ground vehicles can move rapidly
along the beaches but musi De in some way equipped %o cross

these difficult inter-beach areas.

PHGTO 20

Complex beach and bar developments near the Anabusko Hiver between
¥aska and Cape Tatnam. The fzlling tide exposes a barren area of
grey clay mud apparently limited to an area of agitated water bui
restricited drainage. A sirip of bare Pleistocens is exposed along
vhe beach in the lower righi~hand corner. This particular beach
is shown in detail in Phoio Z21.
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PHOTO 23

A general view from near York Factory looking eastward te Cape Tatnam.
Note the lack of beaches compared with the Cape Taitnam to Kaska area

{e.z. Photo 18)}. The tide is falling and 2 large sirip of tidal flats
can be ceen.

PHOTC 24

A very low angle view of
the Nelson River at low % . MNete 3he ou
ice raftad boulder. Polar bear and cariboo s
the flat and indicaied the ground to be heavy ¢
solid beneath.

area norin of
12 caused by an

ks were noted on
2y mud on top but

large exposed tidal
e gcour
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PHOTO 25

Typical beach of the area north of the Nelson River. These beachexz
are commonly very low compared wilth the Kaska area. The expesed
tidal flat can be seen.

PHOTO 26

An interesting view of the tidal flat area and the sharp drop, in
this cese, to somewhai deeper waler. Note the minor spit develop-
ment off the tidal flats. The photo wes taken in late July ved

note the small remanent ice patch.
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PHOTQ 27

A long and well developed offshore gravel bar in the Nelsen Shoals
area. {Trobably the Nelson Shoal proper)

PHOTO 28

A close—up of the flank of a gravel spit in the 3Broad River area.
This development atpears to be iypical of the gravel bars and spits
along the coast. Consiruction is in the order of six Jeet above
high %tide. The gravel is commonly Irom nuv %o cobble sizs.
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