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Abstract

Precambrian gncisses and granitoid gneisses, overlain with
profound angular unconformity by flat-lying to gently dipping lower
Paleozoic bedded rocks, are widely exposcd on the eastern part of
Devon Island. Foliation is faint to strong in most of the gneisscs,
which are mainly quartz-feldspar-biotite rocks, but is weak to absent
in the granitoid gneisses. Cataclastic textures arc widespread. Dyke—
like bodies of diorite and diabasic rock are numerous and widespread;
the dykes probably represent several tectonic periods, including
post-kinematic. Trends of gneissic foliation and dykes are dominantly
eastward. Numerous east- and southeast-trending faults cut both the
Precambrian basement rocks and the overlying Paleozoic beds. The
Paleozoic rocks are mainly dolomite, limestone, sandstone and intra-

formational conglomerate (see Christie, 1977).



INTRODUCTION

This report provides an overview of structures of the eastern
part of Devon Island east of longitude 87°W, an arca of about 26,000
square kilometres (10,000 square miles) (see Fig. 1). Data were
obtained during a coastal reconnaissance carried out during April and
May of 1968 and 1909; dog sleds, motor toboggans, and aircraft were
uscd for transport.

The structural features described here include the 'internal'
structures of the Precambrian terrane and the (mainly?) post-lower
Paleozoic faults. The Precambrian structurcs are: gneissic foliation,
schlieren, lithological banding, and dykes. Faults that displace the
Paleozoic beds provide, with certain geophysical data, clues to probable
major tectonic features of the region: the eastern Devon Island
horst and the grabens of the adjacen£ channels.

The Precambrian rocks of eastern Devon Island are mainly grey,
granulese quartz-feldspar gneisses of a granitoid aspect. These rocks
were described in a general way by Christie (1969, 1970) and in more

detail at certain localities by Roots (1963)'and by Krupicka (1973). v



-2 -
STRUCTURES OF THE PRECAMBRTAN ROCKS
(Introduction)

Gneissic foliation, usually due to common orientation éf flakes
or lensoid patches of biotite, is nearly everywhere distinct. Align-
ment of feldspar grains also contributes to gneissic structurec. Banded
structure due to variations in composition or texture is present in
places, but overallis not a conspicuous feature. Cataclastic textures,
on the other hand, are very common and widespread. The gneissic folia-
tion of the Precambrian rocks, observed both on the ground and in air
photographs, in most places trends east or easterly. Variable, generally
northerly trends occur, locally, such as in the vicinity of Cape Sherard
at the southeast extremity of the island and near Cape Newman Smith on
the north coast.

Diabasic dykes and dyke-like bodies of dark grey, dioritic rock
occur in the gneissic terrane of eastern Devon Island, and many such
bodies have been mapped from air photographs, The dark-weathering, dyke-

like bodies conform to the pronounced easterly gneissic trends.

Precambrian Rocks of the North Coast

The Precambrian rocks of the north coast of Devon Island are mainly
quartz—feldspar—biotite gneisses, the gneissic foliation varying from
strong to faint. The foliation ahd gneissic banding trend generally
éast, butr§outheast trends occﬁr between Cape Sparbo’ and Ward Point,
and trends are northerly or nortﬁeasternly between Cape Newman Smith
and Cape Sparbo. The precambrian rocks of the north coast may be divid-
ed into two broad groups: granitoid gniess with weak foliation, and

garnet-bearing banded rocks with stronger foliation. The granitoid
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rocks are exposed along the coast between Sverdrup Inlet and Belcher
Point. The bandecd rocks occur inland south of Cape Newman Smith and
between Belcher Point and Cape Caledon.

Certain rock types, such as dark grey, granulose gneiss with
weak foliation or none, occur in both of the groups described above.
In addition, sheared or cataclastic textures are common in both groups.
The two divisions must, therefore be considered tentative-at this

stage of reconnaissance study.

Granitoid gneisses

The gneisses between Sverdrup Inlet and Cape Sparbo are grey,
medium- to coarse-grained granitoid rocks with weakly developed
gneissosity. The quartz is greasf grey and in places bluish; the
feldspar typically is dark grey and fineiy striated; the biotite occurs
as small knots or lenses of tiny flakes. Pegmatitic veins cut the
gneisses in places. Although the proportions differ, the mineral
species of the pegmatite appear nearly identical to those of the host
rock; indeed, the pegmatite in places is gradational with and appears
to be a massive variation of the granitoid gneiss.

The gneissic structurc of the crystalline basement rocks exposed
along the lower valley walls of the Sverdrup Inlet region varies from
moderately pronounced to indistinct, or nearly massive. The texture
in places éppears !smeared' or cataclastic and at some localitics
schiieren, stretched inclusions, and boudin structurcs in associated
pegmatites suggest mobilization of the gneisses.

Pink- to white-weathering pegmatite veins, anastimosing networks,
and amoeboid masses cut the gneisses, in places constituting about one

third of the volume of the rock.
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A scquence of crystalline rocks was determined from structural
and textural evidence at a locality about 4 miles south of the entrance
to the west arm of Sverdrup Inlet. There, the apparently oldest rock
is medium-grained, quartz-feldspar-biotite gneiss with garnet and
with distorted gneissic banding. The banded gneiss is cut by, and
occurs as inclusions in, medium-grained, less strongly foliated quartz-
feldspér—biotite—garnct rocks with a porphyroblastic texture. The
foliation of the porphyroblastic rock is almost, but not qﬁite parallel
with that of the included gneiss, and appears to be due to shearing
and flowage at a iate stage of rock formation. Numerous inclusions
resembling the older gneiss are present; SOmC of these appear 'stretched',
and dark schlieren may also be related. Intruding the two rocks just
described are networks and patches of medium- to coarse-grained, white--
weathering quartz-feldspar-biotite pegmatite; the pegmatite structures
appear to have been sheared and distorted at a late stage of emplacement.
Veins of aplite or finer-grained pegmatite.up to 2 inches in width are
conspicuously cross-cutting, and are evidently the youngest of the
crystalline series.

At Cape Sparbo granitoid gneiss is the youngest of a series of
crystalline rocks in which apparently older gneisses occur as inclusions
or relicts in younger rocks. The tolder' gneisses are dark to light
grey, granulose, quartz-feldspar-biotite rock with 5% to 10% garnet.
These rocké‘occur as small to largeAinclusions; one body examined
measures 200 feet across and is of undetermined length. The 'younger'
granitoid rocks are grey to brown quartz-feldspar-biotite rocks that

vary in grain size, but generally arc medium-grained.
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Weak foliation in the granitoid rocks at Capec Sparbo results
from orientation of patches or clusters of small biotite flakes. The'vf
planar structures of the inclusions in this rock were obscrved tolbe
randomly oriented where the inclusions are few, but to conform to the
general northwesterly gneissic trend where they form 50% or more of
the rock. A relationship of this sort might be taken to suggest
mobilization of a partially granitized rock mass. |

At Cape Hardy, a few miles east of Cape Sparbo, the near-massive,
grey-brown granitoid rock is contaminated with or cut by innumerable
strings, sheets, and schlieren of darker, fine-grained rock. In placés
this material is black and fine-grained, and may be crystallized mylonite.

A variety of the rock at Cape Hardy.is coarse-grained and porphyro-
blastic. Inclusions are present, .though widely scattered. Very coarse
pegmatite veins and masses up to 2 feet wide cut the rock, but form a
very small proportion of the rock.

The weakly foliated but rather uniform brown-weathering granitoid
gneisses of the Cape Sparbo-Cape Hardy region give way eastward to two
varieties of granitoid rock: grey, well-foliated to banded gneiss, and
brownish;weathering, relatively little-foliated granitoid rock. The
mylonitic and cataclastic structures are more abundant eastward. At
a locality near Ward Point, dark grey gneiss with a cataclastic (or
‘smeared') texture is cut by an anastimosing network of pink, quartz-
feldspar pegmatite and aplite. Bands of grey-black, fine-graincd
feldspar-biotite rock 2 to 6 inches thick, perhaps recrystalliied mylonite
zones, occur in the vicinity.

The mixed granitoid gneisses described above prevail in the

vicinity of Eastern Glacier and eastward aimost to Belcher Point.
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Promincnt foliation of shear or cataclastic origin is conspicuous in
places. This foliation trends easterly, parallel to the regional
gneissic trend. Veins of pegmatite and of a rock resembling a paie

variety of the host rock cut the gneisses in many directions.

Foliated gneisses

Variable gneisses are exposed in the valley floors south of Capé
Newman Smith. These gneisscs are in part of granitoid aspect, but
jnclude abundant, well-banded garnetiferous gneiss of metasedimentary
appearance. Both felsic and mafic rocks are present; at least some
of the dark variety appear possibly to have been early mafic dykes
or sills. Gneissic trends are easterly to east-southeasterly.

Pale grey, strongly foliated gneisses with interbanded, white-
weathering quartz-feldspar rock résenbling quartzite appecar at the
coast west of Belcher Point. The grey gneisses are granitoid, quartz-
feldspar rocks with minor mafic minerals but with grey feldspar;
garnet strings and knots up to 3 cm wide occur in beth the grey- and
the paler-weathering gneisses. These rocks cdntinue south and east
of Belcher Point, where also a 'smeared-out' or cataclastic texture is
common. Garnet is very abundant in some of the cataclasite, where,
however, it appears to post-date the cataclasis. A small proportion of

-

the rock west of Cape Caledon is thin pegmatite veins of variable trends.

Precambrian rocks of the east coast

The crystalline rocks of the east coast of Devon Island arc vari-
ously granitoid quartz-feldspar gneisses, sub-granitoid, foliated

gneisses, and foliated and banded garnctiferous quartz-feldspar gneisses.



-7 -
Such a varicty in rock type might be expected where the coastline
cuts across the prevailing casterly structural trend.

In contrast to the foliated rocks and quartzitic rocks to the’
northwest, the gneisses southecast of Cape Caledon are dark grey,
granitoid, and mainly garnet-free. A definite gneissic foliation due
to lineated quartz and mafic grains is present although the cliffy
outcrops appear massive from a distance. Thin, light-weathering
feldspathic layers and some amphibolitic 1éyer5 occur, as do minor
bands and wandering veins of pegmatite.

A zone of strongly foliated, garnetiferous quartz-feldspar gneiss
appears at the coast south of Cape Fitz Roy and underlies the north
shore of the deep inlet there. The south shore of the inlet, however,
is relatively uniform quartz-feldspar gneiss with weak foliation and
a granitoid aspect. The granitoid rocks weather dark grey, in contrast
to the lighter, brown colours of the foliated rocks to the north.

The coast between the inlet south of Cape Fitz Roy and Cape
Parker is characterized by monotonous grey, granitoid gneisses with
relatively sparse dark minerals and weak éoliation. Amphibolitic dark
bands or large inclusions are present and conspicuous; the bands range
from a few inches to several hundreds of fect in width. The darker
. bands are gencrally less than 10% of the rock, but locally form 30% or
more. South of Cape Parker, the gneisses are well-banded and mainly
leucocratic, with garnet present. Near'Hodgson Head; the dark minerals
are amphibole-pyro#ene, but these give way northward to biotite, ﬁluish
'quartz is .common throughout this belt. At Hodgson lecad and nearby to
the south the banded garnetiferous gneiss is quartzitic, with very

small erains of dark mincral. The banding is nearly flat-lying and is
£ ying

.
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accentuated by thin, light-weafhéring leucocratic layers. Pegmatite
intrusions and ptygmatic segregations in small amounts are widesprcad."

The gneisses of Philpotts Island are variable. Strongly foliated
to banded gneisses, usually quartzitic, dominate in the north (the
region of conspicuous, flat-topped hills) whilc grey, near-massive
granitoid gneisses underlie the southern part of the island. Coarse,
biotitic gneiss with garnet occurs locally on the north coast. This
yock contrasts markedly with strongly banded, garnetiferous quartzitic
gneisses with tiny flakes of mafic mineral that form most of the peculiar,
monadnock-1like hills of the northeast part cormer of the»island. The
presence of bands of white—weathering,garnetiferous quartz-feldspar
rock of quartzitic aspect with moderate or nearly flat dips gives a
bedded appearance to the hills. Tﬁe southern end of the south-most
hill is biotitic, schistose gneiss, perhaps a transition phase to near-
massive, granitoid gneisses of the south coast of the island.

A 'stretched'-appearing pink weathering feldspar-augen gneiss out-
crops on the western extremity of the south coast of Philpotts Island.

To the east occurs finer-grained, pale-weathering, biotitic quartz-
feldspar gneiss of quartzitic aspect, this rock interlayered with
darker-weathering banded grey, but mafic-poor quartz-feldspar gneiss.,
Pink garnet occurs throughout these rocks.

The southeastern coast of Philpots Island is underlain by dark grey,
biotitic qﬁartz—feldspar gneiss of granitoid character. Foliation or
gneissosity is usually conspicucus. ‘Smearcd' feldspar augen texture
was noted to tﬁe west, and darker, dioritic lensoid layers and inclusion-
like bodies were obscrved at several localities. The darker bodies are
cut by aplite veins and by ptygmatic layeTrs of iight-weathering quartz-

feldspar rock.
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Light to dark grey and brown biotitic, granulose quartz-feldspar
gneisses of sub-granitic aspect outcrop between Philpotts Island and
Cape Sherard. The trend of the well-dcveloped gncissosity changes

from easterly near the island to northeasterly at Cape Sherard.

Precambrian rocks of the south coast

Gneissic rocks are well exposed along the south coast of Devon
Island between Cape Sherard and Croker Bay,. and on a headland west of
Croker Bay. They also form the floors of Cuming, Powell, and Burﬁett
Inlets, and of some valleys tributary to Croker Bay.

The south-coastal gneisses are variously foliated, banded, or
nearly uniform and granitoid in texture. Almost everywhere the textures
appear to be those of a 'stretched' or cataclastic rock.

Gneisses of two aspects are present and intimately mixed along
the scuth coast: light brown-weathering quartz-feldspar gneiss; and
dark grey, variegated gneisses, often sub-granitoid in texture. The
paler gneisses, which tend to dominate in the region of Dundas Harbour
and to the west, are foliated or banded, aﬁd many are feldspathic with
lensy patches of biotite and abundant garnet. The darker gneisses, to
the east of Dﬁndas Harbour, contain numerous structures such as dark
bands, boudins, inclusion-like patches, breccia zones, and ptygmatic
fblds, Many of the gneisses appear to have been generated by mobiliza-
tion of older rocks: augen texture, apparently due to cataclasis, is
widespread.f Included in the dark gneisses are abundant dark grey, suyb-
granitoid, shearecd-appearing quarté—feldspar gneisses.

The gneissic bending and foliation trend easterly to ncrtheasterly

and the pilanar structures dip northward east of Croker Bay. Structural
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trends arc variable toward Cape Sherard, with some southcasterly
trends apparent among dominantly north-northeast and northeast trends.
Great variation in gneissic attitude on a local scale also was noted
along about 10 miles of the coastline west of Cape Sherard. The
variability and northerly structural directions are the only observed
anomalous features of the southeastern extremity of Devon Island that
might be related to a substantial positive gravity anomaly lying juét
offshore (see Earth Physics Branch, Ottawa, Gravity Map Series No. 87,

1968).

DYKES

Dykes and dyke-like bodies are abundant in some regions: Aespe—
cially on and north of Philpotts Island and south of Cape Sparbo.
These structures trend generally easterly to southeasterly, parallel
with or slightly discordant to the regional foliation. Some dykes afe
distinctly cross-cutting. Two sorts of dykes or dyke-like bodies were
observed during field Qork: a) pre- or syn—kinematic, dioritic dykes
(?) and b) post-kinematic, diabase intrusions. The two types were
not distinguishable in air photos, however, and are shown on the map by
a single symbol. The few younger dykes visited and identified are

marked by the symbol ‘*dy'.

Pre- and syn-kinematic dykes and dyke-like bodies

The dykes and dyke-like bodies are more or less tabular, usually
with straight, parallel walls but in places swelling or pinchiﬁg and
discontinuous. They are typically 2 to 20 feet thick and occur both

singly and in swarms. The contacts with the country rock are sharp,

in places irrcgular, and with apophyscs of dyke-rock intruding the
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country rock. Porphyroblastig texture suggests rccrystallization

and crystal growth, and the dykes probably pre-date the latest period
of regional metamorphism. The number of ages of dyke intrusion is un-
known; one or more intrusive episodes of pre- or early orogenic age,
as well as synkincmatic, or relatively late-stage (late orogenic?)
episodes may be represented. A wide range of ages of dyke intrusion
in South Greenland has been described by Allaart (1967), whose termi-
nology has been followed here, and similarnrelationships appear to

exist on eastern Devon Island.

Post-kinematic dykes

Post-kinematic diabase dykes, in contrast with the bodies de;cribed
above, are characteristically dark green-grey, brown-weathering rock
with diabasic texture. The borders show evidence of chilling during
crystallization, and the contacts with the country rocks are marked by
a distinct joint. These dykes are 20 or more feet thick.

The post-kinematic dykes evidently are not numerous on eastern
Devon Island. They have been identified,Agenerally with an eastern or
southeastern trend, at scattered localities on the coasts (see map).
One of the yéunger dykes crosses the point forming the east side of
Johnson Bay, on the south coast of the island. Others, west of the bay
"and on the west side of Dundas Harbour, werc mapped by Kurtz, McNair,

and Wales (1952).

FAULTS AND- LINEAMENTS
Fault lines are conspicuous throughout the area underlain by
Palcozoic beds, and lineaments, presumed to be faults, are also present

jn the Precambrian terrane. The dominant *rend is azpproximately east,

e
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or perhaps slightly south of east, with several important fault lines
trending 120° azimuth. The fault lines are commonly sinuous, some
bifurcate, and a few apparently are straight in short segments, with
abrupt changes in direction.

Certain prominent topographic features, such as the east arm of
Sverdrup Inlet, conform to or are continuous with east-trending linea-
ments.

It seems probable thatthe location and direction of such features
are due to faulting, the erosive forces tending to excavate more deeply
along fault-weakened zones in the rocks. Long, straight or slightly
curving valleys occur on the east coast of Devon Island, and these also
may be considered lineaments.

A few prominent topographic features such as the south coastal
fiords trend northerly, and it seems probable that these are related
to a secondary direction of faulting. One such fault is observable along
the east wall of Powell Inlet, where about 2,000 feet of vertical (strati-
graphic) displacement has occurred.

A lineament of unknown origin forms a'long, curving line from the
west arm of Sverdrup Inlet on the north ccast to the vicinity of Graham
Inlet on the south coast of Devon Island.

The coastal cliffs and headlands of the south coast are remarkably
uniform and in places straight, and the south coast of the island may be
described as a major lineament. It seems probable tﬁat the south coast
of Devon Island is fault-controlled: the coastal trend conforms ve}y
nearly to the dominant fault-lines to the nmorth. A fault near and parallel
to the coast is evident in air photcgraphs of the headland east of Burnett

Inlet and may be part of a coastal fault zone. A regional basement fault
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trending westerly'along the south coast of Devon Island was postulated
from an abrupt discontinuity in a reconnaissance magnetic profile
flown over the sbuthcagtern tip of Devon Island (Gregory, Bower, and
Morley, 1961, p. 6-140) and rccent data confirm the postulation.

//h/
All these data tend to support the suggested fault origin of the

- -

Parry Channel lineament (Viscount Melville Sound-Barrow Strait-
Lancaster Sound) of Fortier (Fortier et al., 1963, p. 159 and see
Fig. 1).

No evidence was obtained to date the faults described above,
except that they are younger than the highest beds in the Paleozoic
section -- thus, probably post-Silurian. A Cretaceous‘or later age
has been assigned to a northerly-trendingbfault'on an arm of Viks Fiord
on western Devon Island (Fortier, et al., 1963, p. 159).

The stratigraphic displacement and sense of movement on many of
the faults can be determined from air photographs. The net stratigraphic
displacement of most faults is small -- up to a hundred feet. However,
- 600 feet (180 m) and 1,400 feet (400 m), with north sides down, can be
calculated respectively for the fault zones at Cape Skogn and Capec Newman
Smith, and 1400 feet of displacement is evident for both the northwest-
trending, north-side-down fault crossing Burnett Inlet and the valley-
wall, west-side-down fault of Powecll Inlet.

In general terms eastern Devon Island may be degpribed as a horst-
like rise o€ basement rocks partially capped by a nearly undisturbed
veneer of Paleozoic sedimentary rocks. The basement surface is exposed
- hear sea level at about the longitude of Sverdrup and Burnett Inlets,
and rises eastward, reaching about 2,000 feet (600 m) elevation south

of Cape Sparbo and east of Dundas Harbour. The eastward rise is more
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‘or less gradual on the north coast, attaining 2,000 fcet in 40 miles
‘(600 m in 64 km). The Precambrian surface of the south coast, however,
appcars broken along an east-west profile, with a relatively steep rise
to 2,000 feet elevation occurring east of Croker Bay in a distance of
about 20 miles (32 km).
The Paleozoic beds of eastern Devon Island almost everywhere
appear essentially flat-lying. A westward regional dip proposed in
earlier descriptions of the region: (see Fortier et al., 1963, p. 157,
154, 159) may be present, but the dip is so small that it is effectively
masked by vertical movement and tilting of blocks in this basin~margin
region. Thus, beds in the vicinity of Sverdrup Inlet may have a west-
ward regional dip of about 20 feet per‘mile (4 m per km), but beds of -
the south coast from west of Stratton Inlet to Croker Bay, a distance of
about 7S‘mi1es (120 km), are regionally flat-lying.
Devon Island is criss-crossed by faults and broken into numerous

elongate blocks. Relative movement appears to ﬁave been vertical only

in the central part of the island, whereas.many of the blocks of the
northern margin are tilted, the tilting more extreme near the coast. The
tilting is invariab%y 'inward' so that the Paleozoic unconformity is higher
at the coastward edge of fault blocks. This produces the appearance that
the north coast, or edge, of a horst—forﬁ Devon Island stands slightly
higher tectonically than the interior (see Fig. 3). 'ﬁhe island may be
described as an easi—trending, ho?st—like rise rather than basement arch.

Faults offshore probably parallel the north and south coasts as
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’suggested by Gregory, Bower and Morlecy (1961, p. 24) from gcophysical
and hydrographic data. The rise now stands as a steep-sided, positivé
structure with é tectonically flat upper surface.
A REVIEW OF TECTONIC FEATURES
OF EASTERN DEVON ISLAND AND
ADJACENT CHANNELS

Structural features of eastern Devon Island, as noted in the Intro-
duction, include 'internal' structures of the Precambrian terrane and
the younger (mainly? post-lower Paleozoic) faults, movement on which
has produced the horst-and-graben geomorphic form that dominates this
region of the Arctic Islands.

The 'internal' structures of the Precambrian, crystalline terrane
described here presumably record more ihan one tectonic episode, and
they probably represent a very long geolbgical history. From their
general conformity and uniformity of trend, the internal structures of
the Precambrian rocks may represent a‘major Precambrian tectonic event
in which older structures were overwhelmed or converged to form the
existing pattern.

Similar rocks of the crystalline basement of southeastern Ellesmere
Island have been assigned to the granulite facies of regional metamorphism
(Frisch et al., 1978). Rocks that in the field appear to be of
amphibolite grade were interpreted by these authors as having been down-
graded from the higher grade facies. °

A.single radiémetric (K~Ar)'age determination of 1760 m.yfhon south-
eastern Ellesmere Island has been obtained. As elsewhere in the Churchill
province of the Canadian Shield, the age determination may represent a

Hudsonian orogeny that affccted both Aphebian and older, Archean vecks.

-
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The remarkably uniform, mainly casterly trends of the Precambrian rocks
of Devon Island do not appear to conform with structures on south-
eastern Ellesmere, Coburg, or northern Baffin Island, where trends
are northeasterly, northerly, and northwesterly, respectively. The
possible reasons for these variations in structural trends will not
be explored here.

Geophysical data have been obtained in the channéls north and south
of Devon Island, and some of the results from these data are reviewed
in the following paragraphs in order to evaluate and extend structural
conclusions arrived at from the reconnaissance field work.

Marine geophysical data recently obtained confirm the suggestéd
faults noted by Gregory, Bower, and Morley (1961; mnoted earlier) for
the south coast of Devon Island. Manghester (as reported by Barrett,
1966, p. 223) found, from total magnetic field measurements, that a
fault following thé north side of Lancaster Sound extends into Baffin
Bay as far east as longitude 75°W. From the bottom topography of
Lancaster Sound and from magnetic data, Ba?rett (1966) concluded that
a major fault lies immediately south of Devon Island and that the soﬁnd
jtself is a half-graben with a hinge north of Baffin Island and a fault
with a vertical slip of 8 km (25,000 feet) south of Devon Island. The
possibility of Lancaster Sound being a graben bounded by faults along
both Devon and Baffin Islands aléo was considered (op. eit. P. 227) from
the steepnéss of the walls of the frough of the souﬂd and from the
presence of distinct, scarp—like; linear topographic features within the
sound. Anomalous, northwesterly trends and increased magnetic relief in
the total magnetic ficld southeast of Devon‘Island were taken to repre-

sent structures in basement rocks.
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Seismic and magnetic data obtained by M.J. Keen and others
(1972, p. 702-706) have allowed some refinement of the model for
Lancaster Sound. Seismic profiles show that the sound is underlain
by some 7 km (23,000 feet) of sedimentary material, partly folded and
faulted, and bounded both to the north and the south by structural
features that appear to be faults. The sedimentary scction in Lancaster
Sound and adjacent parts of Baffin Bay is considered to cqnsist of
sedimentary formations in three structural styles: in Lancaster Sound,
sediments dipping a few degrees northward and gently folded about north-
trending axes; to the east in the sound, overlying, easterly-dipping
sediments deformed mainly by faults; and overlying these in turn, un-
deformed sediments also dipping easterly.. Changes in the magnetic and
gravity fields at the eastern entrance to Lancaster Sound are attributed
to a change from continental to oceanic crust.

The geophysicél results discussed above can be summarized as follows:
a) a substantial thickness of sedimentary rocks lies beneath Lancaster
Sound and the margin of Baffin Bay; b) a variety of structural styles
occurs in the sedimentary fill; c¢) a substantial vertical displacement
separates the basement rocks of southern Devon Island from those of
Lancaster Sound; d) longitudinal linear topographic features occur in
Lancaster Sound; and e) a change in magnetic trends takes place south-
east of Devon Island. The probable significance of these featurcs will
be considered in the following paragraphs. ]

Thickness of sediment above magnetic and seismic basement in
Lancaster Sound, evidently in the order of 25 000 feet (7 km) at least
near the castern entrance, is about 6 times greater than the mecasured

Paleozoic section on ecastern Devon Island. Not only the thickness,
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but also the unity of the seismic fformations', with their distinctive
structural styles, is significant: the folded, north-dipping beds appecar
to form a thick and unbroken succession at the eastern end of Lancaster
Sound (see M.J. Keen et al., 1972, Fig. 15b). lere, however, one is
presumably closer to a former margin of the Franklinian platform depo-
sitional region, and it is here that one might expect, therefore, an
even thinner Paleozoic section that to the west. While one could expect
some younger Paleozoic beds (e.g. Silurian, Devonian) to be preserved in
a Lancaster Sound graben, it seems certain that the bulk of this sub-
stantial submerged sedimentary column is younger than early and middle
Paleozoic. The section probably is Mesozoic or younger, as was suspected
by C.E. Keen and others (1972, p. 249) from seismic velocities. Sedi-
mentary rocks of the Eclipse Group on Bylot Island are assigned Lower
Creféceous to Eocene ages (Jackson, et éZ., 1975; Jackson and Davidson,
1975) ; these beds probably are related to at least one of the seismic
units in Lancaster Sound.

The great vertical displacement of the 'basement® in Lancaster Sound
suggests a major tectonic event such as might be associated with continental
rifting. A major graben structure, rather than crustal warping, would
better accommodate the substantial bedded deposits that have been deter-
mined by geophysical means: 7 km (23 000 feet) thick in a channel less
than 75 km (45 miles) wide. The normal faults associated with the coasts

N

(see Fig. 4) of Devon Island may be secondary breaks related to the major
rift; the faults, both parallel and'oblique to the coast, may be conjugate
sets that provided for adjustment following rifting.

The 'trough within a trough' shape cf Lancaster Sound suggested by

Barrett (1966, Fig. A) to be possibly the remnants of a broad, drowned

°
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river valley, might also be a glacial feature. That is, the lincar
ridges may be moraines. A fluvial origin followed by glacial modi-
fication was proposed for Lancaster Sound and its tributary valleys by
Pelletier (1966, p. 91) from the 'hanging' relationship of the trib-
utary to the trunk valleys and to the broad U-shape of Lancaster Sound
jtself. A glacial origin also has been proposed for certain submarine
features elsewhere in the archipelago (see Horn, 1963, p. 4; Pelletier,
1965, 1966, p. 81-85; Vilks, 1965).

The tectonic setting of Jones Sound appears, from both surface
and marine geophysical data, to be similar to that of Lancaster Sound
(see Fig. 5). C.E. Keen and Barrett (1973), in reporting on and inter-
preting seismic réflection and magnetic data from both a transverse
and a longitudinal line in eastern Jones Sound, conclude that a sedi-
mentary basin exists in which the maghetic basement is in general
shallower and where older sedimentary rocks (of higher seismic veloéity
than the bulk of the sediment fill) lie c;oser to the surface than in
Lancaster Sound. As in Lancaster Sound,-fhere is little deformation
in the low-velocity sediment, which appears to have been deposited in
basins on either side of a basement high. No faults werc observed along
the north-south crossing of Jones Sound, but major faults with substantial
vertical displacement were found in Lady Ann Strait, at the eastern
entrance to the sound. A large, apparently upthrust bascment block is
taken to mﬁrk the eastern termination of the Jones Sound sedimentary
basin. ’ _ -

The data from Jones Sound are as yet few, so that the interpret-
ation of submarine structure must remain even more speculative than for

Lancaster Sound. However, from surface data from Devon Island and south-

0
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eastern Ellesmerg Island (Christie, in prcb.), a strong.symmetry
across Jones Sound scems probable, with scaward-dropping fault blocks
of the south coast of Ellesmere matching those of the north coast of
Devon Island (Fig. 5). Thus, Jones Sound may be a graben structure,

The submarine topography of Jones Sound is relatively complex
(see Pelletier, 1966, Fig. 9) and the shorelines are irregular compared
to Lancaster Sound. Numerous features can be ascribed to glacial
activity proposed by Pelletier (op. cit. p. 88). A broad, submerged
bench flanks much of the south coast of Ellesmere Island; the south-
facing scarp marking the edge of this bench aiigns approximately with
" the basement high of the geophysical traverse to the east, The presence
of a submerged fault block similar to those exposed on land could
account for the features noted; resistant Paleozoic beds and/or Pre-.
cambrian rocks would tend to divert Receﬁt trough development south-
ward, and the up-tilted southern edge of tﬁe Precambrian basement would
result in a linear basement 'high' with sedimentary basins on either
flank. 1If a graben structure exists, it may occupy the southern part of
Jones Sound where soft, younger sediment fill presumably was eroded to

form the main trough of the sound.



o e ra— s o+ i e M e+ o = ]

KXl ®
REFPERENCES
AMlaart, J.H. diote iyneous potivity and 1ts rolationships to

6 Basic and interme ip
e tho evolution of the Julianonib grenlte, South Greenland; "lMed. om

Grgolend, Bd. 175, Nr. 1.

Barrptt, D.L.

1266 Lancaster Sound shipborne magnetometer survey; Can. J. E&rth
Sci., vol. 3, p. 223-235. ~

hristie R L. A _ . ’
¢ 1969 : ' Fastern Devon Island and southeast Ellesmere Island, District of Franklin;

ijn Geol. Surv. Canads, Paper 69-1, Pt. A, p. 231-27%L.

° -

" Christie, R.L.

1970: Eastern Devon Island and southern Ellesmere Island, District of rrankiln,
in Geol. Surv. Canada, Paper 70 -1, Pt. A, p. 2056-207.

Christie, R.L.

1977: Stratipgrephic recomnsissance of lower Faleozoic rocks, eastern
Devon Island, Arctic Archipelego; Gzol. Surv. Canada, Paper 77-1B,
p ° 217"226 L}

‘Christie, R.L. '

(in preparation): Stratigraphy of the lowsr Paleozoic rocks of southeastern
Ellesmere Island, N.W.T.; Geol. Surv. Canada, Paper.

Fortler, Y.0., Blackadar, R.G., Glenister, B.F., Greiner, H.R., MclLaren, D.J.
MeMillen, N.J., Norris, A.W., Roots, E.F., Souther, J.Ge,
Thorsteinsson, R., snd Tozor, E.7.

E

1963 Goology of tho north-central part of the Arctic Archlpe]avo,
Northwest Territories (Operstion Franklin); Gool. Surv., Canada,
Mem. 320. 671 pp.




Frisch, T., Morgsn, W.C., and Dunning, G.R. ‘
Roconnaissaunce geolory of tho Procambrian Shield on Ellesmere and

78
1970 Coburg Islands, Cenadian Arctic Archipelago; Geol. Surv. Cenndas,
Prper 78-1A, . 135-138.

Grogory, A.F., Bower, M.E., and Morley, L.W.

1961 Geological interpretation of aerial magnetic and radiometric
profiles, Arctic Arcbipelago, N.W.T.; Geol. Surv., Canada, Bull. 73

Horn, D.R.

1963 Merine geology, Pear i stri 5
, y Channel, District of Franklin; G
Canada, Paper 63-11. ! ‘ raniling Geel. Surv.

Jackson, G.D. and Davidson, A.
1975: Geology of the Bylot Island Map-Area; Geol.

i Surv. Can.,
‘ o Paper 74-29, 12 p.

s v ¢ s wsew v semser s PR

Jackson, G.D., Morgen, W.C., end Devidson, A.. '
Caneda, Paper Th-25.

1975: Geology of the Pond Inlet map-area; Geol. Surv.

Keon, C.E., end Barrett, D.L.

1973 Struotura) characteristics of some gedimentary bagins in norther
Baffin Bay; Can. J. Barth Sei., vol. 10, p. 1267-1278.

emva o

Yeon, C.E., Barrett, D.L., Menchoster, K.S., and Ross, D.I.

ay and some tectonic implications;
-256.

1972: Geophysical studies in Baffin B
Can. J. Barth Sci., vol. 9, p. 259




Koen, M.J., Johnson, J., and Park, T.

1972; Geophysical and roological studies in castern and northorn Baffin
Bay and Lancaster Sound; Can. J. Earth Sci., vol. 9, p. 689-708.

6w o e e 4

Krupicka, J.
3973: Granulite facles rocks on northesstern Dovon Island, Arctic Archipelago;

Geol. Surv. Canada, Paper 73-8.

Xurtz,'V,Ec, McNair, A.H., end Wales, D.B.

1952 Stratigraphy of the Dundas Harbour area, Devon Isiand; Am. J.
Soi., vol. 250, p. 636-655.

Pelletier, B.R.

1965 Bottom studies on the Arctic continental shelf; in Report of
Activities, Field, 19&4, Geol. Surv. Canade, Paper 65-1, p. 12.

Pelletier, B.R.

3966 Development of submariné physiography in the Censdien Arctic and its
relation to crustal movement; i& Continental Drif%t, G.D. Gerland,
Ed., Roy. Soc. Can. Special Publication No. 9, U. of Toronto Press,

p ® 77"101 .

PR
N o oe e ° . -
L My

Roots, B.F, :
1963 Cape Sparbo area; {n Geology of the north-central part of the Arctic
Archipelago, Northwest Territories (Operation Franklin), Geol. Surv.

Ceneds, Nem. %20, p. 189-19L.

- ore g <

L

Vilke; G

3965:  Bottom sediment and foraminiferal studies in Satellite Boy, Prince
Patrick Islend, Pistrict of Fronklin; in Report of Actirities, Fleld,

196), Geol.Surv. -Cansda, FPaper 65-1, p. 15.



LG END

FULEIST OELENLE AN e FA T

Lze, Sr70n 7[;8//)”

CIENOZ O/

Ser Feera! %’f@;‘ﬁ?; sand, grerel L0
¢ 57/(? cral, beach wnd A oo )0 /6 gé/w’//'é

CAMERIAN ,  LRLOL I/ AN

p&/ﬂ/?{/fé’/ ///77¢°_f /"2/76 , //775’ - (éé/‘/‘?//f:" j/“c"&(/-’%‘

z _ /0 7 £&£2/7 O/ < &/7 é/ﬁ ESe7 /Jéﬂ/ ST dé ){5//‘(4/ ‘/z;'//; > St T

; /Of C; /7e/55, f/‘./z/?//ﬁfa/ Jerss /‘777/774/5 /é v
releted  rocks,

J 54 - D Base //"/0‘4//75’/‘ o o O///(/cfj
a - Lvabiasre, &oori/e SocH 5, aﬁt/fé—‘ <
~4/70/ 5/%,‘ /&/v/aaé‘,/ //75//04; '

5&/77/;" ‘1‘/941/7 e’ J//d:/sz.?? 0/{/{?{,
211~ Armphidod 7

R AMERIAN  PALLELI N

ﬁc’/a/? [
e L frz



L LCEN L

6&‘0(‘9//(4/ /ﬁ'é/ﬁo/d'7 (7///'&/(//77.:7}% 4’1()’»’(/776’04. - .

Z//’/?/,f Ve f/fméf/(a/ /774/0///77

-

ﬁ//ﬂ’]L/ﬁ/‘? /Aﬂ/‘/,?d/?/j/ //7Z//7('0// oéo Ped //dé-//?/ '4/—}-—’ ////

FoSrar Tvors /ﬂ’///“ﬁ/oé or »A/?d/z(/zf //7/?/}0/76 G S Sor7
\7: /77, 5, 67/7 /f’ﬁi%l /77&%"/-/75,. 5]‘22?) ..

Vv d 4/; /24'// w2 Susrredd Ko et tress s ,"

5&// crre e ppsles Obcerss ) > 5/0é Coe e e

A

[//75"%/77:‘3/7 /

f%"//f/ﬁ’o// SIPEIS TSP E /fdé/fé‘; ,,,,,

lﬂ;//’? Ny O/A’/"/f Lo 7// .
af;/ v f/az/fyf/‘ ! 044‘/4*;5 é///é;

Line a 57£f—c/z7i//~q/ CIO55- soe )rors s

/’T//.fﬁp O S fepor ] A —

’éfa/o]/ /// N L. (A/‘/57//_<?J /jéﬁ, /&9

/:)7.;,( // 047

LDeror 7
Le S




G AP o A e e 1 S 4 e

) a,J "“\’fLL(%?’*ﬂ'%v\ref’ RNay

JEllesmere

“U ;v Lo

LEEA)
NS> JIsland

x\\\{'

Cornwalllc

Ey
- v ke, Devonﬂlsland~ AL
“a i
'Island '\f am \')
‘ “5 eme '\\Jv,l. . f
’ { A debwﬁ DDundas Harbour

plrum%,\ﬂ“ .
AR TS, “,n

Lancaster

LEGEND

-~~~ Cretaceous and ; .
AN . ; Sverdrup Basin
cot ) Texrtiary basins l

~\\\ Franklinian s Interior
?iﬁ‘ Geosyncline Gt Platform

~ 2 Canadian Shield k
> L1v Scale: 200 km

Figure 1. Stratigraphic-structural provinces of
part of the Canadldn Arctic Archipelago.




.
\;,‘(.;f//esmcre I
S 1 Y
¢ I " ) . il 1 . \
A e Ql. » ISR * Grise " .
NG P~ 5 \, N - @ Frord v
—— ~1 Sd L N I//’\i ; . : //ll
N ?‘\—zﬁd FAR \‘ " Cra/‘j +
i i e ~, ¥® “) ,
-, ,/,I : C/ ., (uno 74 N
Jones S e w1 !
! )
| o Lo
\ ! ; : /?/’ ! .
P TSIy S 1,.-—st /3 .{—‘F/ n
A b \\ L ’\\ ot ( 4 \'camfr AN ) a
&‘\ rJ/J '\;\ AN 7o ; \ S
4 v N }\ ©. A )
->-'I""II '\‘.\\, \ . "
T N \
' : ' ) \ 1
o i \ A
‘ . /
DEVON JSLAND N S
SRS - §| : 4 .- : [l \\:
i . ~ w1 ;2
% k4'1 AN \.r",
o M e ) i N
\)"'l P N e Dardas v B a b4
bRy / ) S . v ) 2
O BN AR LN &(umgz.);: -7
T NV (N TPABUR RIS bt s L7 N
o * . : - %
d ancasi?er S o won o /
0 50 J00
Iy 1 S |
Scale in miles
Route of 1968 L~ b 1969 i “x -

Fig. 2.

MAP OF EASTERW DEVON ISLAND AND SOUTHERN ELL

e

ESMERE ISLAND

SHOWING LOCATIONS OF EXISTING AND FORMER HABITATIONS AND RECONNAISSANCE

EXPLORATION ROUTES OF 1968 AND 1969.

2,
i

™
N
NN

~

k4
pACEsS 00



p

Ellesmere

AL

Jones Snd . p

Fig. 4:

P P Lancaster Snd p
P Fa
- L v 1 v IS i
L 1~ s L Ny
C Hor. scale - miles - LEGEND

Dicgrcmmctic

P~ Paleozoic¢
H- Helikian

. LA Archean
tectonic cross- section L




