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ABSTRACT

This report presents 138 brief papers on field work undertaken
in 1966 by members of the Geological Survey of Canada, and 16 additional
statements on mineralogical, palaeontological, and palynological collecting
projects. '
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REPORT OF ACTIVITIES: MAY TO OCTOBER, 1966

INTRODUC TION

The Geological Survey of Canada places more than 100 field
parties throughout the country each year from May to October to obtain
basic data on the geology of Canada. Brief accounts of their activities and
findings are submitted by the field officers upon their return from the field
in order that they may be released to the public shortly after the New Year.

Reports presented on the following pages were given only cursory
editing in order to expedite publication. It is hoped that the information they
contain may help guide those engaged in the search for and development of
metallic and non-metallic mineral deposits, fuels, and construction materials.
These reports are arranged primarily by geographic unit(province, territory,
or district) and secondarily by alphabetical order of authors' surnames.
Accompanying maps and diagrams were drafted by the authors. Map-areas
are generally designated according to the National Topographic System as
revised in 1960. All statements concerning the results of field work are
subject to confirmation by office and laboratory studies,

Details of many of the activities and data mentioned in this
report, when assembled and interpreted, will be published as maps and/or
reports of the Geological Survey, the release dates of which are announced
from time to time by postcards mailed free of charge to all persons or orga-
nizations requesting this service. Requests for announcement cards, geolo-
gical reports, and maps, or information on specific areas or topics, should
be addressed to: The Director, Geological Survey of Canada, Department
of Energy, Mines, and Resources, 601 Booth Street, Ottawa.

This year the Geological Survey's activities between May and
October, 1966, appear as Part A of G,S.C, Paper 67-1; activities carried
out or reported on between November 1966 and April 1967 will comprise
Part B of this paper, which will be published sometime after April 1967. An
index of publications, a compilation of abstracts of papers by Geological
Survey personnel in non-Survey publications, and papers containing the
results of the Survey's radiocarbon and isotopic dating activities will also
appear later in 1967, collectively providing an annual accounting of most of
the scientific activities of the Geological Survey.

An author index and a general subject index are included for easy
reference. The locations of most of the field parties are shown on Figure 1.
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DISTRICT OF FRANKLIN

1. OPERATION GRANT LAND (1966),
NORTHERN ELLESMERE ISLAND

R,L. Christie

The second and final year of Operation Grant Land, an air-
supported reconnaissance and stratigraphic investigation of some 40,000
square miles of northern Ellesmere Island and northern Greenland, was
carried out from a base camp at Lake Hazen, about 80 miles southwest of
Alert. The project included parties led by H, P, Trettin (Palaeozoic eugeo-
syncline), W, W, Nassichuk (Permo-Carboniferous to Tertiary stratigraphy),
T. Frisch (metamorphic terrane), P.R. Dawes of the Greenland Geological
Survey (stratigraphy of Hall and Nyeboe's Lands in northern Greenland), and
B.S. Norford (palaeontological collecting at certainlower Palaeozoic sections
on Judge Daly Promontory and in Hall and Washington Lands), R.L, Christie
was in charge of the operation and in the field examined the stratigraphy and
structure of Judge Daly Promontory.

The project was supported bya float-equipped Bell G-4 helicopter,
a Piper Super Cub, and a Beaver aircraft. The fixed-wing aircraft were on

oversize tires,

The project area includes diverse geological provinces: a north
coastal metamorphic belt of possibly Precambrian 'basement! rocks, a com-
plex geosynclinal belt (Franklinian geosyncline) of late Precambrian and
lower Palaeozoic sedimentary and volcanic rocks, a mountain belt of folded
basinal rocks (Sverdrup Basin) of Permo-Carboniferous to Cretaceous age,
and scattered small areas of continental Tertiary clastic beds. The tight
folding of the geosynclinal belt dies out southeastward, where also the geo-
synclinal clastic sedimentary facies pass into a thinner, shelf-type carbon-
ate sequence.

Dr, J.H. Allaart's work in Greenland in 1965, and Dr, Dawes'
in 1966, are part of a cooperative program between the Geological Survey of
Greenland and the Geological Survey of Canada to relate structural and strati~
graphic features across Nares Strait, the narrow body of water separating
Ellesmere Island and northwestern Greenland,

The reports of Dawes, Frisch, Nassichuk, Norford, and Trettin
follow.
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On Judge Daly Promontory, the writer traced northeastward
stratigraphic units established by J. W, Kerr (pers. comm.) and obtained
data on the complex folds of the southeastern part of the peninsula. Major
faults have displaced large fold-structures, but movement of great magni-
tude (i.e. such as would occur if continental blocks were to shift tens or
hundreds of kilometres) evidently has not occurred. Highlyfolded beds under-
lying lower Ordovician formations™ are evidently late Precambrian and
Cambrian beds of the geosyncline., The late Precambrian and early
Palaeozoic beds form a structurally conformable sequence with a total thick-
ness estimated to be near 20,000 feet thick,

A few data were obtained from Mesozoic and Tertiary beds of
the Lake Hazen region to add to those collected by A, A, PetrykZ in 1965,
Triassic beds have been superimposed upon Tertiary strata with structural
conformity by a bedded thrust fault nearly parallel to the north shore of Lake
Hazen; identification of this fault solves a minor stratigraphic enigma3 in
which presumed Tertiary coal-bearing beds appeared to be overlain in an
unbroken sedimentary succession by Triassic beds. From re-examination
of 'boulder gravel! hills! northeast of Lake Hazen and the discovery of some
other, weakly cemented boulder conglomerate it is concluded that: a) the
boulder gravel hills are remnants of a late Tertiaryrather than a Pleistocene
deposit, b) the boulder gravels may be interpreted as 'molasse! deposits,
and probably mark an important tectonic episode, the locus of movement
perhaps being the nearby Lake Hazen fault zone. These interesting boulder
deposits and the underlying beds potentially provide excellent control in
dating the latest (Alpine ?) mountain-building movements in northern
Ellesmere Island and Greenland. '

1Christie, R.L.: Geological reconnaissance of northeastern Ellesmere
Island, District of Franklin; Geol, Surv. Can., Mem. 331, p. 28
(1964).

2Pei:ryk, A,A,: Mesozoic and Tertiary sediments, northern Ellesmere
Island; in Report of Activities, 1965; Geol., Surv. Can,, Paper
66-1, p. 5 (1966).

3Christie, R.L.: op. cit., p. 46.




2, LOWER PALAEOZOQOIC ROCKS, WESTERN PART OF THE
NORTH GREENLAND FOLD BELT

P.R. Dawes
(Greenland Geological Survey)

Following the mapping of Polaris Promontory in 1965, investi-
gations this summer were confined to Nyeboe Land and Hendrik Island with
cursory examination of the west coast of Wulff L.and and the islands in
Sherard Osborn Fjord, In two summers a broad view of the western part of
the North Greenland Fold Belt i.e, west of Peary Land, has been obtained,
Both the unfolded rocks of the south towards the Inland Ice and the folded
rocks of the north bordering Robeson Channel and the Lincoln Sea, were
studied,

The Rocks

A sedimentary succession of at least 2,000 metres exists in the
area and this varies markedly in facies in lateral as well as in vertical
extent, The oldest rocks exposed, possibly Cambrian in age, are unfossil-
iferous pinkish-white quartzites and quartzitic conglomerates and these form
a striking succession on the northwest coast of Wulff Land. In northern
Nyeboe Land, possible Late Cambrian rocks are represented by some grey
and yellow dolomites containing in part a trilobite fauna., These dolomites
pass upwards into Ordovician limestones and dolomitic limestones of many
types, Some conglomerates and limestone breccias occur. Ordovician
dolomites occur in southern Nyeboe Land, north of the Inland Ice and these
rocks can be directly correlated with the characteristic black dolomites
forming the lowest part of the succession discovered in 1965 in northern
Polaris Promontory.

Silurian rocks differ strikingly in facies in the northern and
southern parts of Ny'eboe Land. In the south the Ordovician black dolomites
pass upwards into lighter coloured massive Silurian limestones containing
an abundant fauna of corals, crinoids, brachiopods, gastropods, trilobites,
and cephalopods. The youngest Silurian rocks in the south are calcareous
shales and black compact limestones containing a dense fauna of brachiopods,
corals, crinoids, and trilobites. In northern Nyeboe Land, the Silurian is
represented by a thick sequence of clastic rocks; the lower part contains
some calcareous sandstones and shales and the top is a turbidite series
displaying excellent sedimentary structures., On Hendrik Island, the
Silurian sandstones contain a distinct conglomerate zone up to 200 metres
thick - the Hendrik Conglomerate. It is composed mainly of pebbles of
chert and quartzite, but some pebbles of granite and gneiss, presumably
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from the Precambrian basement, exist. Lying above the conglomerate is a
sequence of calcareous grey shales and black graptolitic shales containing
species of Monograptus.

The facies boundary between the Silurian limestone rocks of the
south and the clastic sandstones of the north is clear and mappable.

It seems necessary to critically revise Koch's! division of the
Lower Palaeozoic rocks in this part of North Greenland. In Nyeboe Land it
is impossible to recognize the Offley Island Formation and the Cape Tyson
Formation as distinct units and the existence of a marked unconformity sepa-
rating the Ordovician rocks from the Silurian is not upheld. Koch's Lower
Palaeozoic Polaris Harbour Formation was found in its type locality, in 1965,
to consist of Quaternary moraines.

The Structures

The boundary between folded and unfolded rocks is well defined
and can be traced from northern Polaris Bay in western Hall Land, across
Nyeboe Land, Hendrik Island, and Wulff Land, striking in a general east-
northeast direction, The style of folding changes in relation to this boundary
and fold zones characterized by fold style can be recognized. These are well
seen in Nyeboe Land where in the south, the rocks vary from flat-lying to
gently dipping northwestwards. These pass northwestwards into zones
characterized by monoclines, then asymmetrical folds and farther to the
northwest by isoclinal and in places chevron folds. The folds are commonly
overturned towards the northwest with axial planes dipping southeastwards.

Some faults and thrusts parallel to bedding occur in northern
Nyeboe Land,

Metamo rEhism

Only in the northern part of Nyeboe Land do the rocks in places
take on a metamorphic appearance. There the sandstones have developed a
schistosity, which seems to be connected with a secondary production of

mica,

Basic Intrusions

No basic intrusions were observed on the ground in the area
mapped, but from the air, basic dykes were noted on the east side of
Victoria Fjord (Nares Land) and these must represent the farthest west
intrusions in the North Greenland Fold Belt.



Historical

During the summer, cairns and campsites of earlier expeditions
to the Robeson Channel area were visited and examined. Nine written records
pertaining to the following expeditions were recovered; United States North
Polar Expedition, U,S,S, Polaris, commanded by C,F, Hall 1871-1873; the
British Arctic Expedition, H,M,S, "Alert" and "Discovery', commanded by
G.S. Nares 1875-1876; United States Lady Franklin Bay Expedition, com-
manded by A, W, Greely, 1881~1884; the Danish 2nd., Thule Expedition,
leader Knud Rasmussen 1916-1918; and the Danish Bicentenary Jubilee
Expedition, leader Lauge Koch, 1920~1923, Interesting relics recovered
include the leather belt and knife (inscribed "L..A, Beaumont") and other
belongings of Lieutenant L., A, Beaumont and party, found at Repulse Bay,
These were abandoned by Beaumont duringthe heroic retreat along the North
Greenland coast in 1876,

lKoch, Lauge: Stratigraphy of Greenland; in Geology of Greenland, Medd.
om Grénland, bd. 73, 2nd afd., nr. 2, pp. 205-320 (1929).
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3. IGNEOUS AND METAMORPHIC ROCKS,
NORTHERN ELLESMERE ISLAND

Thomas Frisch

The region between M'Clintock and Phillips Inlets on the north
coast of Ellesmere Island was examined in 1966,

Continuous cliffs on Yelverton Bay and Yelverton Inlet (the bay
lies at the mouth and north of the inlet) provide the best exposures known of
the metamorphic rocks of the Cape Columbia Groupl, which there are quartz-
biotite-feldspar gneisses, migmatites, and amphibolites. The gneisses and
amphibolites are in places garnetiferous. West of Yelverton Bay, the Cape
Columbia Group is in possible thrust fault contact with unmetamorphosed
volcanic and carbonate rocks, and east of the bay, in contact with low-grade
metamorphic rocks. At the southern end of Yelverton Inlet, the Cape
Columbia rocks appear to pass gradationally into lower-grade schists,
phyllites, slates, and carbonate-rocks; this second group of low-grade meta-
morphic rocks is distinct from those east of Yelverton Bay, and is tentatively
correlated with the Mount Disraeli Groupl.

The low-grade metamorphic rocks at the head of Yelverton Inlet
are overlain unconformably by Permo-Carboniferous beds.

In Milne and Ayles Fiords, as in Yelverton Inlet, rocks of the
Cape Columbia Group grade southward into lower-grade metamorphic rocks
that may be assigned to the Mount Disraeli Group.

The south side of the large, pre-Carboniferous ultramafic pluton
west of M!Clintock Inlet? is in probable fault contact with low-grade meta-
morphic rocks presumed to belong to the Cape Columbia Group.

The pluton3 south of Cape Richards and the quartz monzonite
stock on Phillips Inlet were re-examined. The Cape Richards body is zoned,
with a core of coarse-grained syenite-diorite surrounded by an epidote-rich
granite. Both plutons are unmetamorphosed, are essentially undeformed,
and have discordant, clearly intrusive contacts with the surrounding low-
grade metamorphic rocks. They are interpreted as high-level intrusions.

1Blackadar, R.G.: Geological reconnaissance, north coast of Ellesmere
Island; Geol. Surv, Can., Paper 53-10, pp. 8, 10 (1954).

2Trettin, H,P,: Precambrian to Carboniferous rocks of M'Clintock Inlet

region, northeastern Ellesmere Island; in Report of Activities,
May to October, 1965; Geol, Surv. Can,, Paper 66-1, p, 10 (1966),

3Christie, R.L.: Geological reconnaissance of the north coast of Ellesmere
Island; Geol, Surv., Can., Paper 56-9, p. 24 (1957).
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4, WINTER HARBOUR MORAINE, MELVILLE ISLAND
J.G. Fyles

The Winter Harbour moraine, on the south coast of Melville
Island, marks a segment of the northwest margin of the Laurentide (conti-
nental) ice-sheet and probably was formed at the maximum stand of the ice-~
sheet during the last (Classical Wisconsin) glaciation. Preliminary inform-
ation about the moraine was gathered during a hurried reconnaissance in
19641, With logistic support from the Polar Continental Shelf Project,
further investigation of the moraine, and particularly of its relationship to
emergent marine features, was undertaken during the last week of July and
first week of August, 1966. Two tracked vehicles were used for transport-
ation and proved to be well suited to our needs and to the terrain.

The moraine comprises a belt of hilly and ridged topography up
to 350 feet above sea-level, 50 miles long, and averaging 2 miles wide; it
consists of bouldery drift and stratified silt, sand, and gravel. Along part
of its length, the moraine is bordered on the northwest by patches of pale-
coloured clayey till with subdued relief that gives the impression of being
markedly older than the moraine, Hills of stony drift, gravel, and sand in
a northeast-trending belt a few miles to the northwest appear to be still
older and to constitute erosional remnants of an important pre-Wisconsin
Laurentide moraine.

Marine silt and sand containing abundant shells of Hiatella arctica
occur along the inland (west) side of the Winter Harbour moraine at altitudes
of up to about 200 feet, whereas marine features along the seaward (south-
east) face of the moraine are markedly lower. Reconnaissance barometric
observations in 1964 suggested that the marine limit on the seaward side of
the moraine increases progressively in altitude, from southwest to northeast,
from 50 feet to 100 feet in a distance of about 20 miles. More detailed obser-
vations coupled with instrumental levelling have confirmed this trend in very
general terms, but have also demonstrated erratic variations in the altitude
of the highest shore features. Although some of the highest shore features
plot in an aligned sequence, the marine-limit features clearly do not all belong
on a single water-plane., Moreover, tilting was nowhere demonstrated un-
equivocally along any single continuous shoreline. Levels on a prominent
lower beach, about 30 feet above present sea-level, revealed no tilt over a
distance of several miles.

Marine shells from silt on the inland side of the moraine have
yielded radiocarbon dates of 10, 340 T 150 and 10,900 t 160 years (GSC-278,
363) whereas shells close to the marine limit on the seaward side of the
moraine have a radiocarbon age of 9550 £ 160 years (GSC-339). On the basis
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of these dates, the ice-sheet margin is inferred to have stood in the vicinity
of the moraine 10,000 or 11,000 years ago. Shell fragments on the crest of
the moraine, which probably have been transported into this locality by the
ice-sheet from a source to the southeast, have yielded a date of approximately
30,000 years {(GSC-667).

1Fyles, J.G.: Surficial geology, Western Queen Elizabeth Islands; in
Report of Activities: Field, 1964; Geol. Surv. Can., Paper 65-1,
pp. 3-5 (1965).
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5. STUDIES OF PERMO-CARBONIFEROUS AND MESOZOIC
STRATA ON NORTHERN ELLESMERE ISLAND

W.W, Nassichuk

During the final year of Operation Grant Land on northern
Ellesmere Island (see report by R, L, Christie, p. 2), stratigraphic and
biostratigraphic relationships of Permo-Carboniferous and Mesozoic units
were studied in five selected areas in the United States Range. Permo-
Carboniferous rocks received particular attention in the following areas:
(a) east of Van Hauen Pass on the north side of Hare Fiord; (b) Yelverton
Pass; (c) north of Lake Hazen in the vicinity of Henrietta Nesmith glacier;
and (d) bétween M ‘Clintock Inlet and Markham Bay on the north coast of
Ellesmere Island. Mesozoic rocks were studied in the vicinity of Ekblaw
Lake (e).

In all areas where Permo-Carboniferous rocks were studied,
many new occurrences of time-sensitive fusulinids were discovered. These
fossils, as well as brachiopods, corals, and representatives of other bio-
stratigraphically less-significant fossil groups were collected in abundance.
Ammonoids were collected only in the immediate vicinity of Hare Fiord, and
critical study of these fossils has allowed definitive biostratigraphic assign-
ments to be made for Pennsylvanian strata in that area. North of Hare Fiord
on Ellesmere Island, Permo-Carboniferous ammonoids are not known to
occur and for this reason resolution of biostratigraphic relationships must
depend largely on ihe study of fusulinids.

A, Hare Fiord

Upper Palaeozoic strata were examined on the north side of Hare
Fiord between Van Hauen Pass and a point about 15 miles eastward. Par-
ticular emphasis was given to an unnamed, essentially argillaceous and
bioclastic limestone formation, known to contain Lower Permian fossils in
its upper part, that rests on a thick deposit of bedded evaporites. From a
small bioherm near the base of the above carbonate sequence, about 12 miles
east of Van Hauen Pass (lat. 81°07,5'N, long. 84°17'W ), Nassichuk and
Furnish!l reported a number of Middle Pennsylvanian ammonoid genera that
indicate an Atokan (Moscovian) age. A new taxon from this locality was des-
cribed by NassichukZ. Many of the ammonoids found in the above bicherm,
including Neodimorphoceras Schmidt, Bisatoceras Miller and Owen,
Syngastrioceras Librovitch, Metapronorites Librovitch, and Pseudoparaleg-
oceras Miller, are now also known to occur in thin-bedded argillaceous
limestone 75 feet above the base of the same formation at Van Hauen Pass.
Fifty feet above the base, Diaboloceras Miller was collected.
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An Upper Pennsylvanian (Jigulian) ammonoid Parashumardites
Ruzhencev was recovered from a light grey bioclastic limestone 3 miles
northeast of the previously mentioned biocherm. Stratigraphically, this bio-
clastic limestone is several hundred feet above the bioherm. Previously,
Parashumardites has been recorded only from the southern midcontinent and
from Upper Carboniferous strata in the Russian Platform and Ural Mountain

areas of the Soviet Union.

B. Yelverton Pass

Permo-Carboniferous rocks at Yelverton Pass are approximately
4000 feet thick, The lowermost unit, comprising 2500 feet of unfossiliferous
red and green-weathering shale, sandstone, and conglomerate is tentatively
assigned to the Canyon Fiord Formation on the basis of lithology. It rests
with structural discordance on massive Lower Palaeozoic carbonates that
contain an abundance of corals and stromatoporoids. According to B.S.
Norford (personal communication) this unit is of Silurian age. The Canyon
Fiord Formation is overlain disconformably by about 1000 feet of well-bedded
fusulinid-bearing limestone and cherty limestone. These limestones are
overlain by at least 100 feet of brachiopod-rich calcareous sandstone and
minor glauconitic sandstone, The Permo-Carboniferous sequence is over-
lain disconformably by fossiliferous sandstones of the Triassic Schei Point
Formation.

C. Henrietta Nesmith glacier area

About 10 miles north of Lake Hazen, in the vicinity of Henrietta
Nesmith glacier, the Canyon Fiord Formation consists of sandstones and
conglomerates with minor limestone interbeds. It is 2000 feet thick and lies
unconformably upon slates and quartzites mapped as Cape Rawson Group3.
Overlying the Canyon Fiord Formation is a thick sequence of coralline,
fusulinid-rich limestone assigned to the Belcher Channel Formation. This
formation is overlain disconformably by at least 500 feet of light-grey
quartzose sandstones, in part fossiliferous, that are probably equivalent to
the Sabine Bay Formation.

D. North Coast of Ellesmere Island

Between Markham Bay and M!'Clintock Inlet a number of aerially
small and isolated but thick exposures of clastic rocks, evaporites, and
carbonates were studied. Only the clastic sequence (Canyon Fiord
Formation) can be readily recognized by its lithology elsewhere on
Ellesmere Island. Carbonate units at Ward Hunt Island, Cape Nares, on the
west side of Markham Bay, and near the head of M!'Clintock Inlet contain a
variety of Pennsylvanian and/or Permian fusulinids. Because of incomplete
exposures due to faulting and apparent rapid facies changes in this area,
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correlation of carbonate units even on a local scale must await a detailed
study of the collected fusulinids. Certain carbonates, such as those exposed
at Ward Hunt Island and Cape Nares contain fusulinids that according to
T]nornpson4 are of Middle Pennsylvanian age. This age assignment suggests
at least a partial correlation with Pennsylvanian carbonate sequences at
Hare Fiord!»2 and on northern Axel Heiberg Island5,

E. Ekblaw Lake

Three gently folded, structurally conformable Mesozoic form-~
ations are exposed north of Ekblaw IL.ake. Well-bedded sandstones of the
upper part of the Triassic Heiberg Formation are overlain by an as yet
unnamed Jurassic unit, some 1500 feet thick, that is composed essentially
of recessive black shales with minor concretionary siltstone bands. This
latter unit is overlain by the Isachsen Formation, at least 500 feet of quartz-
ose sandstones capped by a sill that in some places is 100 feet thick. Am-
monoids were found at several localities in the upper 25 feet of the Heiberg
Formation and in the lower 100 feet of the Jurassie black shales.

1Na.ssichuk, W.W,, and Furnish, W, M,: Christioceras, a new
Pennsylvanian ammonoid from™The Canadian Arctic; J. Paleontol.,
vol. 39, No. 4 (1965).

ZNassichuk, W,W.: A morphologic character new to ammonoids portrayed
by Clistoceras Gen, Nov, from the Pennsylvanian of Arctic

Canada; J. Paleontol. (in press).

3Christie, R,L.: Geological reconnaissance of northeastern Ellesmere
Island, District of Franklin; Geol. Surv, Can., Mem, 331 (1964),

4:Tho:mpson, M.L,: Pennsylvanian fusulinids from Ward Hunt Island; J.

Paleontol., vol. 35, No. 6 (1961).

Thorsteinsson, R,, and Tozer, E,T,: Summary account of structural
history of the Canadian Arctic Archipelago since Precambrian
time; Geol. Surv. Can., Paper 60-7 (1960).

6. BIOSTRATIGRAPHIC STUDIES, NORTHEAST ELLESMERE
ISLAND AND ADJACENT GREENLAND

B.S. Norford

A short field season was spent in northeast Ellesmere Island and
adjacent Greenland as part of Operation Grant Liand (see report by R. L,

Christie), In Ellesmere, a stratigraphic section studied near Daly River
shows that a thick sequence of shallow water carbonate sediments was de-
posited during much of Middle Ordovician time. The sections at Cape
Schuchert and Cape Tyson in coastal Greenland indicate that the Silurian

rocks of northwest Greenland consist of complexly intertonguing reefal, off-

reefal, and graptolitic facies.
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7. GEOLOGY OF PRE-MISSISSIPPIAN "EUGEOSYNCLINAL" ROCKS
IN SELECTED AREAS OF NORTHERN ELLESMERE ISLAND

H,P, Trettin

Part of the field season was used for the completion of strati-
graphic and structural studies, and reconnaissance mapping, begun in 1965
and 1962 respectively, in the M!'Clintock, Phillips Inlet, and Tanquary Fiord
regions., The balance of the season was devoted to a sedimentological study
of the Cape Rawson 'Group' on the southeastern Hazen Plateau. The main
results are briefly summarized below in chronological order.

Sedimentary Units of Pre-Middle Ordovician Basement Complex

An unfossiliferous, schistose limestone (Fig. 1, loc., 1), and a
unit composed of volcanic rocks and limestone (loc. 2), both southwest of
Phillips Inlet, are comparable to sub-units lc and 1d respectively of the Rens
Fiord Complex of northern Axel Heiberg Island! (loc. 3).

A belt of deltaic sediments has been traced from Hare Fiord
(loc. 4; investigated in 1962) via the head of Tanquary Fiord (loc. 5) to north
of Lake Hazen (loc. 6). The strata, containing coarse microcline and
abundant quartz, differ in detrital mineralogy from all known Ordovician to
Devonian units of the '"eugeosyncline', but have affinities with sub-~unit 1b of
the Rens Fiord Complexl, On the southeast, these beds are bounded by the
Lake Hazen fault zone2, and its southwestern extension.

Pre-Middle Ordovician Age of Ultrabasic Intrusions

On Bromley Island, northern Ellesmere Island (loc., 7), basic to
ultrabasic intrusions are unconformably overlain by Middle Ordovician
(Wildernessian) carbonates, The age of these intrusions?.3,1 was uncertain,
because their contacts with the lower Palaeozoic sediments are mostly
faulted.

Unconformity Between Ordovician Strata and Basement Rocks in
Northern Ellesmere Island Confirmed by Presence of Basal Conglomerate

At several localities on Bromley Island, M'Clintock region
(loc. 7), and on the peninsula immediately to the west (loc. 8), the Middle
Ordovician carbonates (ref. 3, Fig. 2, unit 1) are underlain by up to 220 feet
of conglomerate and sandstone. The contact between the carbonates and the
clastic sediments is concordant, but may represent a disconformity, The
clastic sediments (and the carbonates, where the clastic sediments are
absent) rest on diverse volcanic, sedimentary, and metamorphic rocks with
an angular discordance ranging up to 90 degrees. The fact that the basal
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The Upper Ordovician graptolitic shales and bedded (radiolarian?)
cherts of Lady Franklin Bay probably represent deeper water than equivalent
calcareous and shaly strata in northern Ellesmere Island (ref. 1, Fig, 2,
unit 5), and carbonates in central Ellesmere Island; therefore the trough in-
ferred for the Early Silurian probably existed during the Late Ordovician as
well,

Granitic or ultrabasic intrusions, volcanic rocks, and meta-
morphic effects have not been observed in the axial area of the geosyncline;
they are confined to the northern coasts of Ellesmere and Axel Heiberg
Islands.

Upper Silurian Limestone of M'Clintock Inlet Area

A Silurian limestone in the M'Clintock area (loc. 11; see ref. 3,
Fig. 2, unit 7) consists of about 600 feet of micrite and biomicrite, with
lesser proportions of calcareous sandstone, and stromatoporoidal patch reefs.
A large species of Conchidium, probably of Ludlowian age (B.S. Norford,
pers. comm.) occurs throughout the unit, which is overlain by more than
“300 feet of quartzose sandstone with minor limestone, the youngest known

pre-Pennsylvanian strata in the area.

Devonian or Mississippian Granitic Intrusions and Metamorphism
in Phillips Inlet Area

A granitic stock exposed at the entrance of Phillips Inlet (loc. 13)
first mapped by Christie® (loc. 12), intrudes Lower Silurian sediments. In
addition to contact metamorphism, and metasomatism by this intrusion, the
Silurian rocks of Phillips Inlet area show the effects of incipient regional
metamorphism. Intrusion and metamorphism probably took place between
Middle Devonian and Late Mississippian times!,

Middle Pennsylvanian Strata of M'Clintock Area

Fossil identifications by M,S, Barss, W, A, Bell, and M, J,
Copeland indicate that the sediments tentatively considered as Late Devonian
or Missis sippian3 in fact are equivalent to the lower part of the Middle
Pennsylvanian and younger Canyon Fiord Formation?, which here is unusually
thick, varied in lithology, and complex in structure. Twenty palaeocurrent
determinations show that the clastic sediments were derived from northerly
directions, mainly the northwest.

lTre(:tin, H.P.: Pre-Mississippian rocks of Nansen Sound area, District of
Franklin; Geol, Surv. Can,, Paper 64-25 (1964).
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conglomerate contains fragments of the immediately underlying basement
rocks precludes a fault relationship. The basement rocks appear to be low-
rank equivalents of the Cape Columbia Complex, which recrystallized in
Early Cambrian or Proterozoic time4.

Upper Ordovician and Lower Silurian Strata of the Southeastern

Hazen Plateau

Most of the southeastern Hazen Plateau (loc. 10) is underlain

by calcareous siltstone, calcareous lithic arenite, and shale, The lithology,
primary structures, and graptolites indicate that these strata are deep-water
equivalents of the shallow marine Imina Formation of northwestern Ellesmere
Island!> 3, which is mainly Llandoverian. Along the coast of Lady Franklin
Bay (e.g. at loc. 9), these strata are underlain, in anticlinal dtructures, by
bedded chert and graptolitic black shale of Late Ordovician age. Both units
have been mapped as Cape Rawson '""Group"Z, a reconnaissance term.

Position of the Axis of the Franklinian Geosyncline in Late
Ordovician and Early Silurian Time

Because of tight folding, and the scarcity of fossils and marker
beds, the Cape Rawson "Group'" of the Hazen Plateau is not suited for strati-
graphic section work. However, the Llandoverian series contains a few per
cent of interbedded sandstone turbidites with excellent directional sole
markings, a statistical study of which has been made. Figure 2, a prelimi-
nary presentation of 1585 readings from 17 stations, indicates that the tur-
bidity currents flowed down a submarine slope in southward directions until
they reached a southwestward-plunging trough, in which they were deflected
to the southwest, parallel with regional strike,

These data are in agreement with previous studies on the north
coast 1,3, indicating that the Middle Ordovician to Upper Silurian strata
there are mainly of shallow marine and deltaic origin, and that the clastic
sediments in them were derived from an intermittently positive source in
the Arctic Ocean region. The fact that the north coast of Ellesmere Island,
and the adjacent Arctic Ocean region were intermittently positive is also
apparent from the sub-Ordovician unconformity described above, the magni-
tude of pre-Middle Pennsylvanian erosion in parts of this region, and the
northerly provenance of the Middle Pennsylvanian clastic rocks (see below).

The northern limit of the Early Silurian trough has been traced
for about 100 miles, but the trough is probably much more extensive. The
southern limit has not yet been delineated, but must lie somewhere between
the Lady Franklin Bay~Archer Fiord region, and an ancient shelf area in
central Ellesmere Island marked by the carbonates of the Allen Bay and
Read Bay Formations5.
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2Christie, R,L.: Geological reconnaissance of northeastern Ellesmere
Island, District of Franklin; Geol, Surv. Can., Mem. 331 (1964).

3Trettin, H.P.: Precambrian to Carboniferous rocks of M!Clintock Inlet
region, northeastern Ellesmere Island; in Report of Activities,

May to October, 1965; Geol. Surv. Can.,_Paper 66-1, p. 7-11
(1966).

4Blackadar, R.G.: The age of the metamorphic complex of northernmost

Ellesmere Island, District of Franklin; Arctic, vol, 13, p., 51,
(1960).

5Thorsteinss_on, R. and Kerr, J,W,: Selected areas of Ellesmere Island;
Geol., Surv. Can., Map 39-1962 (1962).

6Christie, R.L.: Geological reconnaissance of the north coast of Ellesmere
Island, District of Franklin, Northwest Territories; Geol, Surv.
Can., Paper 56-9 (1957).

Tozer, E.T, and Thorsteinsson, R.: Western Queen Elizabeth Islands,

Arctic Archipelago; Geol. Surv. Can.,, Mem. 332, p. 93-95
(1964).
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DISTRICT OF KEEWATIN

8. PRELIMINARY INVESTIGATION OF THE PLUTONIC ROCKS
WITHIN THE ENNADAI - RANKIN INLET GREENSTONE BELT

A, Davidson

Two months field work, carried out in conjunction with W, W,
Heywood, involved an initial examination of the plutonic rocks within the
Ennadai - Rankin Inlet greenstone belt, The area was first mapped on a
reconnaissance scale (1 inch to 8 miles) by Lord (1953). This northeast-
trending greenstone belt, which is bounded by extensive areas underlain
predominantly by gneissic and granitic rocks on the northwest and southeast,
contains several isolated granitic plutons. Many of these plutons were ex-
amined by reconnaissance ground traverses; others were visited by air.

The main objectives of this summer's work were: 1) to inves-
tigate the nature of the plutonic rocks; 2) to establish whether or not there
are any apparent similarities between the individual plutonic masses; and
3) to select areas of extensive outcrop that are suitable for more detailed
studies, Ground traverses showed that a wide variety of plutonic rock types
are present, and that many of the plutonic masses can be divided into units
of different composition and age. Rock compositions range from gabbro to
granite. Common rock types are hornblende gabbro, hornblende diorite,
hornblende biotite tonalite, and porphyritic (K-feldspar) granite. Small
masses of pyroxenite, pyroxene gabbro, hornblendite, biotite granodiorite,
biotite adamellite, and hornblende syenite occur more locally, but may be
present more extensively in areas not yet examined. Veined gneiss and
agmatite are locally developed between plutonic masses of different compo-
sitions, and age relations can be deduced from these. So far as can be as-
certained at present, the basic hornblendic rocks are early in the plutonic
sequence, and the true granites are invariably late. Future work will pro-
bably be concentrated at first near Gill Lake and especially north and east of
Kaminak Lake, where the varied assemblage of plutonic rocks is well exposed.
(See Map 53-22 in Lord, 1953, for localities)l.

Contact relations between the plutonic and country rocks are
clear-cut in places where they are exposed. The contact rock is commonly
pillowed greenstone or dark green, fine-grained amphibolite, Interbedded
metagreywacke, phyllite, and iron-formation are the contact rocks of part
of the plutonic complex near Gill L.ake. Most contacts are sharp and region-
ally concordant, but locally some are discordant and steeply dipping, Narrow
zones of injection gneiss and migmatite have developed in places. More
complex relations are displayed at the southeast side of Kaminak Liake where
arcuate bands of gneiss and amphibolite separate different plutonic masses.
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Many of the plutonic bodies are composed of fresh and massive
rocks; others are deformed and have a secondary foliation developed within
them. The deformed plutonic rocks are commonly much altered and contain
abundant chlorite and epidote. The deformation of the plutonic rocks is pos-
sibly related to,folding of a sequence of quartzite beds that occurs in narrow
troughs throughout the greenstone belt, This quartzite is mostly white,
ripple-marked, and pure, Much of it is deformed into gently plunging,
northeast-trending, closed folds., Faults commonly separate the quartzite
from the granitic and metavolcanic rocks. In a few places where it is less
deformed, the quartzite appears to lie unconformably upon granitic and meta-
volcanic rocks. At one notable locality just south of Last Lake the quartzite
dips shallowly to the southeast and lies unconformably upon a steeply dipping
contact between pillowed greenstone flows and altered quartz diorite.

Future work will attempt: 1) to clarify the relations between the
various plutonic rocks; 2) to establish the nature of their setting within the
greenstones; and 3) to relate their post-intrusive deformation to structures
in the country rocks, especially the quartzite.

llord, C.S.: Geological notes on Southern District of Keewatin, Northwest
Territories; Geol, Surv. Can,, Paper 53-22, 11 p. (1953).

9. RANKIN-ENNADAI OROGENIC BELT
W.,W, Heywood

Reconnaissance field work was undertaken in about 15,000 square
miles of the northeastern end of the Rankin-Ennadai orogenic belt, in south-
eastern District of Keewatin, Widely spaced flights were made throughout
the area in a Cessna 180 aircraft at various altitudes. This preliminary
work was directed toward geological, operational and logistical problems for
present and future investigations of the region, The stratigraphy, structure,
and metamorphic phenomena of the sedimentary and volcanic rocks were
examined in several areas and numerous spot landings were made to examine
and sample the various rock types.
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10. PYRITIC QUARTZ PEBBLE CONGLOMERATE IN THE
HURWITZ GROUP, DISTRICT OF KEEWATIN

W.W, Heywood and S,M. Roscoe

The name Hurwitz Group was applied by Wright! to white quartz-
ite and associated impure quartzite, greywacke, conglomerate, slate, and
dolomite in the District of Keewatin, White- to pink-weathering quartzite
that forms prominent hills and ridges is the basal unitZ, although locally it
is underlain by conglomerate. Lenses and bands of conglomerate or pebbly
quartzite as much as 25 feet thick are interbedded with the quartzite between
Padlei and Bray Lake3 and in the Kognak River area?,4, The overlying units
of this group outcrop poorly. The total thickness of the Hurwitz Group is not
known; however, the basal quartzite ranges from (20 to 4,000 feet thickZ,

During the course of preliminary field work in the Rankin-Ennadai
fold belt several areas underlain by rocks of the Hurwitz Group were exam-
ined. One sample of a pyrite-bearing quartz pebble conglomerate about 4
feet thick was collected from the Padlei area (96°46'W; 61°46'N). This layer
is probably several hundred feet above the base of the unit, but its strati-
graphic position is not precisely known. This rock consists of rounded, one-
half inch pebbles of quartz and a few of chert and jasper, well-packed in a
matrix of quartz, feldspar, sericite, and pyrite, Pyrite comprises 5 per
cent of the rock and occurs in discrete grains a few tenths of a millimetre in
diameter. Other heavy minerals — rutile, goethite, zircon, apatite, and
chalcopyrite — also occur within the matrix and comprise nearly 1 per cent
of the rock. No highly radioactive minerals were detected; much of the weak
radioactivity in the sample appears to be associated with rutile. The sample
contains 0,0013 per cent U308, 0.0035 per cent ThOz, and 0.0025 ounces Au
per ton*, These amounts are only a few times greater than might be expected
in common rocks and two orders of magnitude less than concentrations
required in uranium and gold ores, Nonetheless, the occurrence does indi-
cate that concentration processes similar to those that formed Elliot Lake
and Witwatersrand ores may have occurred in Hurwitz rocks of the region.

The Hurwitz Group of the southern and central District of
Keewatin, the Chantrey Group of the northern District of Keewatin, and the
Penrhyn Group of Melville Peninsula have many lithologic similarities and
may be of the same age. Their occurrence and distribution are noted in the
reconnaissance reports of Lord3, Wrightl,and Heywood5, 6,7, EadeZ 4 has
made detailed studies of the Hurwitz rocks in the Henik Lakes area,

*Analyses by Mineral Sciences and Extraction Metallurgy Division, Mines
Branch, Ottawa.
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lWright, G.M.: Geological notes on Central District of Keewatin, Northwest
Territories; Geol, Surv, Can., Paper 55-17 (1955).

2Eade, K.E,: Kognak River area (east half), District of Keewatin; Geol.

Surv., Can., Paper 64-27 (1964).

3Lord, C.S.: Geological notes on southern District of Keewatin, Northwest

Territories; Geol. Surv. Can., Paper 53-22 (1953).

4Eade, K.E,: Kognak River area (west half), District of Keewatin; Geol,
Surv. Can., Paper 65-8 (1966),

5Heywood, W.W,: Geological notes, Northern District of Keewatin; Geol.
Surv. Can,, Paper 61-18 (1961). :

6HeyWood, W.,W,: Geological notes on Operation Wager, Northwest
Territories; Geol. Surv, Can., Paper 66-10 (1966).

7Heywood, W,W,: Geological notes on the northeastern District of Keewatin
and Melville Peninsula, District of Franklin, Northwest
Territories; Geol, Surv. Can., Paper 66-40 (in press).
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DISTRICTS OF KEEWATIN AND MACKENZIE

11, STUDY OF THE DUBAWNT GROUP
J.A, Donaldson

Field work during this season, the last in a three-season strati-
graphic and sedimentological study, was concentrated in areas of the Thelon
Plain underlain by post-volcanic sedimentary rocks of the Dubawnt Group.
For most of a one-month period in which a helicopter was available, however,
attention was given to regional mapping of two standard 4-mile areas (66 B,

66 C).

The three-fold division of the Proterozoic Dubawnt Group into
lower immature red bed sequence, middle volcanic sequence, and upper
mature clastic sequencel has proven to be practical and geologically mean-
ingful. The three sequences may now be regarded as legitimate sub-groups.

Sandstones of the Kazan and Thelon Formations, respectively
belonging to the lower and upper sedimentary sequences, show distinct
contrasts in mineralogical and textural maturity, but display many similar-
ities in contained primary structures. Similar depositional environments
(fluviatile to shallow marine) are inferred: the contrasts in maturity are
attributed to differences in tectonism during sedimentation,

The western edge of the group is in fault contact with basement
rocks for much of its length. This boundary fault shows right-hand offset
along a major northeasterly trending fault (probably the extension of the
McDonald Fault) near Hanbury River.

The area underlain by dolomite, uppermost unit of the Dubawnt
Group, has been significantly extended.

The regolith at the base of the Thelon Formation has been rec-
ognized in numerous additional localities.

Crossbedding data substantiate and amplify the pattern of trans-
port earlier established for Thelon sandstones. Figure 1 summarizes about
half the data in terms of representative station means for the Thelon
Formation, and circular histograms for both Kazan Formation (dashed out-
line) and three sub-areas of the Thelon Formation {solid outline),

Northwestward decrease in clast size for basal Thelon conglom-
erates corresponds to the palaeocurrent trends deduced from crossbedding.
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Distributions of clast long axes in pebble beds of the Thelon
Formation commonly are bimodal, with modes parallel and perpendicular to
current direction inferred from crossbedding.

Downcurrent directions for current-ripple marks in the Thelon
Formation show greater variability than crossbedding azimuths, but gener-
ally conform to the overall pattern. Symmetrical ripples show much greater
variability, but locally are parallel to current i, e, their crests are normal
to crestal trends of associated asymmetrical ripples. This relationship was
observed in many places along the banks of the modern Thelon River, and
may prove to be a criterion for recognition of fluviatile deposition,

1Dona,ldson, J.A.,: The Dubawnt Group, Districts of Keewatin and Mackenzie;
Geol. Surv, Can., Paper 64-20 (1965).

12. ESKERS WEST OF HUDSON BAY IN
DISTRICTS OF KEEWATIN AND MACKENZIE

J.G. Fyles

A brief survey of eskers in the Dubawnt River-Thelon River
region was carried out in mid-August by J,. G, Fyles and B,G, Craig,
supplementing earlier observations in this areals 2 This survey was designed
to provide general information about the eskers to serve as background in
planning and carrying out more detailed studies.

Aerial reconnaissance from a small float aircraft yielded
numerous observations on the composition, form, and topographic relation-
ships of a considerable number of eskers northwest of the Keewatin ice
divide. To gain preliminary information on source and distance of transport
of the material comprising the eskers, pebble counts of the surface esker
gravel were made at a few sites adjacent to and 'downstream' from distinct
changes in bedrock lithology. In connection with these pebble counts, it was
noted that distinctive beds of white quartzite north of Schultz Lake contribute
less material to the eskers than to adjoining till.

leles, J.G.: Pleistocene features; _1_n_ Geological notes on central District
of Keewatin, Northwest Territories; Geol, Surv. Can., Paper
55-13 (1955).

2Craig, B.G.: Surficial geology of east-central District of Mackenzie; Geol.
Surv. Can., Bull. 99 (1964).
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DISTRICT OF MACKENZIE

13, VOLCANIC STUDIES: COPPERMINE RIVER BASALTIC FLOWS
W.R.A, Baragar

This summer's work on the Coppermine River basaltic flows is
a further phase of the study of volcanic rocks in the Canadian Shield being
undertaken by the Geological Survey. It contrasts with previous studies in
that it involves fresh plateau basalts of middle or late Proterozoic age as
opposed to metamorphosed, geosynclinal volcanic rocks of Archean age, but
the methods of study are similar and the results should be comparable,

Five profiles were mapped across the Coppermine River Group
(Fig. 1) and the lava flows along these were sampled at intervals, where
practical, of about 200 stratigraphic feet. Each of the sections was chained
and elevations recorded by barometer at 300-foot intervals and at marked
breaks in slope. Geological mapping on the profiles was done at a scale of
1 inch to 400 feet. The samples will be analysed for major and minor ele-
ments and will be studied petrographically.

The geology of the region containing the five sections is summa-
rized in Figure 1. It is based on the geology of the profiles, reconnaissance
between profiles, and on previously published workl.

The Coppermine River Group rests conformably on Hornby Bay
dolomite and dips generally from 1 to 10 degrees northward. It is composed
of a lower division of basaltic flows and an upper division of interbedded
basaltic flows and red hematitic sandstones and shales. A succession of
thin-bedded, light grey quartzites, arkoses, siltstones, and shales overlies
the Coppermine River Group unconformably, The unconformity is well
defined in the vicinity of the north end of section 1 where a broad, open fold
in the Coppermine River Group strikes towards and evidently passes beneath
the younger sediments. At the contact the Coppermine River flows and sedi-
ments have dips of up to 40 degrees whereas the immediately overlying grey
sediments dip north at 3 degrees. Elsewhere the unconformity is less evi-
dent, but a diabase sill that intrudes the younger sediments a few tens of feet
above their base can be traced across the area in a succession of seemingly
isolated erosional remnants and presumably shows roughly the position of
the unconformity. On this basis its position has been sketched on the accom-
panying map.

The Coppermine River Group is a minimum of 12,000 feet thick
in the thickest section exposed in this area, section 1. It there comprises a
lower 8000-foot thick, volcanic zone and an upper approximately 4000-foot
thick, interlayered volcanic-sedimentary zone. The highest stratigraphic
level reached is in the trough of the syncline.
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Correlation of volcanic units from section to section is thought
to be possible, but the distinctions upon which they are based are very subtle.
A fairly thick zone of volcanic flows at the base of the series appears to have
in common a green and purple mottling with distinctive green pyroxene
crystals and clusters of crystals. Higher in the sequence a broad zone of
massive green lavas can be recognized in all sections. Sparse blebs of
native copper in massive basalt seem to mark another distinctive zone at
about the stratigraphic centre of the lower member. Petrographic and
chemical work should help to define more clearly these and other possible
units .

Copper, mainly in the forms of chalcocite, bornite, and native
metal, was found in a variety of environments and places in the course of
field work. None of these was obviously of economic importance and only
two might warrant any further investigation (marked as copper sites on the
accompanying map). On Coppermine River a northeasterly striking quartz-
carbonate vein as much as 5 inches wide contains scattered masses of native
copper. One weighed about 15 pounds. The limits of the vein are unknown.
Adjoining section 4 chalcocite float was found in the north bank of a creek at
a point where it emerges from highlands to the west into the valley occupied
by the fault. The float consists of amygdaloidal basalt, of the type found in
flow-tops, heavily mineralized with and in places completely obscured by
massive chalcocite. The area in which the float was found is only a few
square feet and the amount of float observed is not impressive. The occurrence
deserves mention only because of the massive character of the sulphide and
its apparent relationship to a flow-top. Elsewhere chalcocite and more rarely
bornite and native copper are found in numerous small quartz veins and frac-
tures. In a few places chalcocite and/or native copper are present in minor
amounts in amygdules at the tops of flows.

1ZE‘raser, J.A,: North-central District of Mackenzie, Northwest Territories;
Geol. Surv, Can., Map 18-1960 (1960).
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14, WHOLDATA LAKE (75 A)
H,H. Bostock

Mapping at 1 inch to 4 miles employing canoe and foot traverses
was begun in 19591, The project was completed during the last two weeks of
August, 1966, using a helicopter to set out traverse teams and to search for
and check isolated outcrops.

Previously unmapped regions in the central and northern parts of
the map-area are mostly extensively covered by glacial deposits and muskeg.
These are underlain chiefly by massive and gneissic granitic rocks.

The south-central and western regions previously unmapped are
mostly underlain by granitic gneisses and meta-sediments, but medium-
grained basic plutonic rocks are prominent locally, These are mostly dioritic
to gabbroic rocks, but include some amphibolite and minor gabbroic anor-
thosite(?) and peridotite(?). A series of small basic bodies extends from
Pascal Lake northeast to the northwest end of Selwyn Lake. Disseminated
pyrrhotite and some chalcopyrite are visible in rocks drilled at either end
of this series.

East of Selwyn Lake, basic sills intrude garnetiferous quartzite.
Pyrite-bearing zones are commonly present in the quartzite beneath these
sills, Farther east garnetiferous quartzite passes gradationally into foli-
ated granitic rocks, Laminated fine-grained basic rocks, granitic gneiss,
and paragneiss are poorly exposed northwest of Striding Lake.

1Taylor, F.C.: Wholdaia Lake West; Geol. Surv. Can,, Map 9-1959 (1959).

15, ITCHEN LAKE MAP-AREA
H.H, Bostock

Mapping of metamorphic rocks of the Yellowknife Group at 1 inch
to 4 miles in the vicinity of Point Lake and immediately west of Itchen Lake!l
was completed.

At the western margin of the Yellowknife Group, which underlies
the greater part of the map-area, a variable thickness of laminated, fine-
grained, basic sediments (map-unit 2 on Figure 1) appears to overlie more
siliceous gneisses and granitic rocks (A). Remnants of siliceous paragneiss
near the contact are thought to be stratigraphically equivalent to similar
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LEGEND

YELLOWKNIFE GROUP (2-6)

S

PLUTONIC

I

Chiefly knotted schist and greywacke without gossan-bearing
amphibolite zones

Chiefly slate, argillite, greywacke with gossan-bearing
amphibolite zones or iron-formation; 5a, metamorphic rocks
equivalent to 5, chiefly knotted schist and greywacke with
gossan-bearing amphibolite zones

Conglomerate, some greywacke

Massive and pillowed basic volcanic rocks; some schistose to
laminated basic sediments; minor acid volcanic rocks (in part

of age equivalent to 4 and in part equivalent to 2)

Laminated to schistose basic sediments, amphibolite, some
massive volcanic rocks

Feldspathic quartzite, biotite quartz feldspar gneiss

ROCKS

Hybrid rocks consisting of

(a) granitic rocks and remnants of units 2 and 3 intruded by
numerous fine-to medium-grained dioritic bodies;

(b) remnants of units 2 and 3 intruded by granitic rocks

Massive granitic rocks, gneiss, migmatite, some quartzite(?),
and amphibolite

Symbols
Geological contact (approximate)
Geological contact (assumed)
Fault
Iron-formation

Iron sulphide gossan
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Sketch MOP of Part of the Itchen Lake qu—Ar‘ea

Itchen River

N




Figure 2
Conglomerate (4)
containing a vol-
canic bomb with
chilled margin.

32 -

Figure 3
Contorted fragments
of disjointed siliceous
magnetic iron form-
ation in greywacke,
Note that amphibolite
(A) along margins of
contorted fragments
of iron formation (I)
is gradational outward
into greywacke (G)
suggesting migration
of iron into grey-
wacke (?).
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rocks (1) to the east. A few small bodies of fine-grained, sea-green, light-
brown-weathering ultramafic rock (?) are also present near the contact. The
basic sediments (2) are overlain by massive to pillowed, dark green green-
stones (3) with minor local quartz porphyry. Basic sediments are present
within areas of dark green volcanic rock, and medium- to coarse-grained
basic sills have been intruded locally.

South of Point Lake the dark green greenstones are overlain by
lighter green to grey volcanic rocks (included in unit 3 on Fig. 1}, conglomerate
(4), and some greywacke (4). The conglomerate is composed mostly of well
rounded boulders, cobbles and pebbles, and volcanic bombs (Fig, 2) in a
fine-grained greenish matrix. Boulders, cobbles and pebbles are composed
chiefly of massive to foliated granitic to dioritic rocks and vein quartz; some
granitic gneiss and locally quartzite are represented. The K-Ar age? of
muscovite from a granitic boulder is 2660 T 75 million years. Bombs display
chilled margins (Fig. 2) and in rare cases are slightly porphyritic.

Slate, argillite, and greywacke (5) near the mouth of Itchen River
are thought to overlie the conglomerate and greenstone, but may be in part
contemporaneous with them, Thin beds of siliceous magnetic iron-formation
typically less than 5 feet thick have been found locally within greywacke-
argillite (see Figs. |l and 3). Since these rocks have been completely folded
it is possi_ﬁe— that all the iron-formation belongs to one zone about 500 feet
thick, Amphibolite is commonly developed along contacts between iron-
formation and greywacke, apparently by migration of iron into the surrounding
greywacke (?) (Fig. 3). Garnet-bearing amphibolite bodies with associated
pyrrhotite appear on strike with, but have not been traced directly into,
siliceous iron-formation.

Rocks of all units have been intruded by diabase and gabbro dykes.

Numerous small pyrrhotite-chalcopyrite gossans are scattered
through the basic volcanic rocks in the vicinity of Point Lake and to the south.
Near the north arm of Point Lake small massive pyrite gossans are present
in the volcanic rocks (3). Arsenopyrite (with some gold reported) has been
found in association with banded amphibolite southeast of the north arm of
Point Lake., Further attention is drawn to the north arm of Point Lake as
favourable ground for prospecting by the intersection of two fault zones
there: a north-northwest-oriented zone stretching from south of Point Lake
to west of Itchen Lake; and a southwest-to-west-oriented zone that may be
inferred to extend from the gold-bearing area northeast of Contwoyto Lake
to the north arm of Point Lake.

lBostock, H,H,: Geological notes, Itchen Lake map-area, District of
Mackenzie; Geol. Surv. Can., Paper 66-24 (1966).

2Age determination by the Isotope Geology Section, Geol. Surv, Can.
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16. STUDY OF THE EPWORTH GROUP
J.A, Fraser
Two weeks were spent examining key exposures and sections of
Epworth strata in the Rocknest Lake (86 G/NE, H/NW, I/SW, J/SE) map-

area. The data obtained confirm and amplify conclusions drawn from obser-
vations made by the writer in this region in 1964 and 19651,

lFraser, J.A,: Study of the Epworth Group; in Report of Activities, May to
October, 1965; Geol. Surv. Can,, Paper 66-1, p, 29 (1966).

17. MACKENZIE DELTA AND ARCTIC COASTAL PLAIN
J.G. Fyles

Investigations during the 1966 season were concentrated in the
southern Eskimo Lakes, East Channel, and Richards Island areas and dealt
principally with 1) stratigraphy of the interglacial (?) deposits; 2) the
possibility that Richards Island and parts of the '""Tuk'" Peninsula were not
overridden by ice during the last glaciation; and 3) the chronological and eco-
logical sequence recorded by terrace and pond deposits formed since
glaciation,

The numerous exposures of interglacial (?) deposits in the
Richards Island, East Channel, and south Eskimo Lakes areas consist prin-
cipally of rather uniform medium to fine sand that locally contains pieces of
wood and rare bones of terrestrial vertebrates, and in a few places enclosed
beds of organic silt, peat, and plant detritus, On some islands northwest of
Richards Island, the deposits are dominantly silty and include marine as
well as non-marine materials, Where silts are present, reconstruction of
the stratigraphic sequence is complicated by the presence of deformed struc-
tures and of segregated ground-ice bodiesl. Nonetheless, in a few places it
appears that the silts lie beneath sands similar to, and perhaps equivalent to,
the interglacial (?) sands to the east and south, Reworking of the interglacial
(?) sand by glaciofluvial action has also complicated the stratigraphic record,
at least in the southern Eskimo Lakes. In this part of the area virtually
identical wood-bearing sand occurs above and below the thin till or boulder
lag gravel that represents the last glaciation. A wood sample collected in
1965 from interglacial (?) sand in the southern Eskimo Lakes has yielded an
'infinite! radioc<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>