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Flwvial, deltaic, glacial, inferglacial and raised beach deposits (mapped in Polar Bear Pass and
Q wherever the underlying geology cannot be inferred with reasonable certainty).

FREEMANS COVE IGNEOUS SUITE

PALEOGENE
EOCENE (Rb-Sr isochrons: 47 + 4 Ma)

Nephelinite, basanife: black, microcrystalline ulframafic igneous rocks with phenocrysts of forsteritic
olivine, and variably sodic and variably aluminous  fitanaugife set in a mineralogically diverse matrix
of feldspathoids, zeolites, spinels, phlogopite and glass; basanites contain matrix plagiociase,; minor
melilite nephelinite; occurs as dykes, small plugs and dissected vesicular or amygdaloidal volcanic
flows on southeastern Bathurst Isiand.

Olivine gabbro (Te] sills: dark grey to greenish grey, iron oxide stained igneous rocks with plagioclase
lathes, olivine phenocrsts, poikilitic brown augite and fitaniferous magnetite, minor biotite and
rocks featuring olivine, augite, flow aligned plagiociase microcrysts in a matrix of variably devitified

amphibole; columnar jointed. Microgabbro dykes, plugs (Te): dark grey microcrystalline igneous
glass, feldspars, pyroxenes, feldspathoids and zeolites.

Feldspathoid microsyenite dykes and plugs (Tr): grey, green, and yellowish green microcrystalline,
splintery fractured, infrusive rocks with phenocrysts of nepheline and alkali feldspar in a sub-
microscopic groundmass that includes zeolitized feldspathoids, alkali feldspars ond acicular
green acmite; varieties contain zeolific amygdales, amphibole xenocrysts and mafic xenoliths.
Phonolite (Tp): pale green, splintery fractured extrusive rocks featuring spherulitic textures;

occurs as small, erosionally dissected, blister-shoped, volcanic flows.

Infrusive breccia, agglomerate: circular, (?)diofreme-shaped, bodies containing xenoliths of
limestone, sandstone, pumice and various basanife-nephelinite-phonolite group volcanic and
infrusive igneous rocks; megacrysts of olivine, black aluminous fitanaugite and phlogopite

SVERDRUP BASIN SUCCESSION

CRETACEOUS
UPPER CRETACEOUS

KANGUK FORMATION: clay shale, soft, flat laminated, dark grey; coaly shale, brownish black
and dark grey, fissile; silfstone; quarfzose sandstone, white and poorly lithified; minor coal; unit
is brecciated and hornfelsed near gabbro sills and dykes; preserved in two faulf bounded out-
liers located north of Freemans Cove and west of Bass Point on southeastern Bathurst Isiand.

LOWER CRETACEOUS

ISACHSEN FORMATION (Barremian and Aptian): sandstone, quarizose, white, poorly lithified

or very selectively calcife cemented, fine fo coarse grained; coal; minor grey shale, yellowish
green silfstone near base of section with large ironstone concretions; preserved in three small
outliers of northern Bathurst Island, one located east of Purcell Bay near Humphrys Hill and two
in the valley of the Stuart River.

JURASSIC
UPPER JURASSIC

AWINGAK FORMATION (Volgion): sandsfone, quarfzose, fine fo coarse grained, cross-stratified
loosely consolidated, hematite-cemented layers, argillaceous partings; argillaceous sandstone;
exposures located only on northwestern Cameron Island.

RINGNES FORMATION (Oxfordian-Kimmeridgian): shale, black and brownish black; grades
up Info loosely consolidated sandy shale and argillaceous sand; exposures located only on
northwestern Cameron Island.

LOWER AND MIDDLE JURASSIC

SANDY POINT FORMATION (undivided; Aalenian):

sandsfone, quartzose and ferruginous; argilioceous sandsfone, yellowish green; pisolitic iron-
stone; scattered belemnites, ammonites; phosphatic noaules; chert pebbles; may include
poorly exposed beds at the base assignable fo the Jameson Bay Formation (Toarcian);
exposures located only on northwestern Cameron Island.

TRIASSIC
UPPER TRIASSIC
PAT BAY FORMATION (Carnian): sandstone, quarfzose and calcareous, pale yellow and

pate yellowish green; lime grainstone, sandy with common bivalves; bivalve coquina;
exposures located only on northern Cameron Island,

LOWER TRIASSIC

BJORNE FORMATION: sandstone, quarizose, fine grained, loosely consolidated, castellate
weathering, selectively hematite cemented, pervasively stained with hematite and limonite;
minor variegated muadrock: exposures located only on Cameron Island,

PERMIAN
UPPER PERMIIAN

TROLD FIORD FORMATION (Wordian): sandstone, green and glauconitic, common brachio-
pods and colonial corals; local amethystine quartz vugs ; basal chert pebble conglomerate;
minor ferruginous brachiopod coquina and arenaceous lime packstone; exposures located
only on southern Cameron Island.

LOWER PERMIAN
GREAT BEAR CAPE FORMATION (Artinskian): lime packstone, common crinoids and foram-
P GB inifera; exposures located only on northeastern Helena Isiand,

BELCHER CHANNEL FORMATION [Asselion - Sakmarian): sandstone, quarfzose and cherty,
hematite stained; interbedded lime packstone, crinoidal; exposures located only on northern
Helena Island,

CARBONIFEROUS AND (?)PERMIAN
MIDDLE CARBONIFEROUS THROUGH (?)LOWER PERMIAN

CANYON FIORD FORMATION (Bashkirian? fo Asselian?): sandstone, quarizose and cherty,
hematife stained, scattered chert pebbles, selective calcite cementation; reabeds; chert
pebble conglomerate; minor crinoidal packstone; exposures located on northeastern
Bathurst Island, eastern Helena Island and on adjacent small islands.

FRANKLINIAN BASIN SUCCESSION

DEVONIAN CLASTIC WEDGE: MELVILLE ISLAND GROUP (Dcg-Dr1)

DEVONIAN
UPPER DEVONIAN
PARRY ISLANDS FORMATION (Frasnion and Givetian) (Dri1-Dpis)

Sanasfone, quartzose, fine and medium grained, white and grey weathering
thick bedded; dolosfone unit with shelly macrofauna occurs ot the base

Sanastone, quartfzose, fine and medium grained, yelfowish orange weathering
thick bedded

Sanadsfone, quarfzose and cherty, medium to coarse grained, yellowish orange and pale
greyish green weathering; variobly pebbly; minor silfstone; coalified wood and plant
fragments

Sandstone, quarfzose and cherty, fine grained, moderate greyish green weathering;
siftstone;shale; common coalified plant fragments; minor thin coal seams

Sandstone, quarfzose and cherty, medium fo coarse grained, yellowish orange and pale
greyish green weathering; variably pebbly; chert pebble conglomerate; minor silfstone;
coalified wood and plant fragments

BEVERLEY INLET FORMATION (Frasnian) (Dge-, DBt )

Upper part: Sandstone, quartzose, fine grained, moderate greyish green and somewhat
recessive weathering; silfstone; shale, common detrital mica and coalified plant fragments

Lower part: Sandstone, quarfzose, fine fo medium grained, pale greyish green and resistant
weathering; silfstone; minor shale and redbeds, common detrital mica and coalified plant
fragments.

MIDDLE DEVONIAN
HECLA BAY FORMATION (Givetian)  (Dis1, Dig )

Upper part: sandstone, quartzose, fine grained, friable, locally castellate weathering,
lateritized(?). common kaolinized mud rip-up clasts, cross-strafification

Lower part: sandstone, quarfzose, fine grained, sericitic; common mud rip-up clasts, cross-
stratification; minor very fine sandstone and silfstone.

M: marker horizon of very fine greyish green sandsfone, siffstone ond shale

BIRD FIORD FORMATION (Eifelian and Givetian): sandsfone, quarfzose, calcareous,
micaceous, intensely bioturbated, common brachiopods, trilobite fragments, corals;
silfstone; shale; minor arenaceous limestone; strata arranged in numerous, thin, shoaling
upward cycles

CAPE DE BRAY FORMATION (Eifelian): shale, micaceous, siffy and calcareous; siltstone;
minor very fine argillaceous sandstone; arranged in thick fining upward cycles; basin slope
clinoform foresets are readily identified on air photographs and on seismic profiles

LOWER AND MIDDLE DEVONIAN

BLUE FIORD beds (Emsian and Eifelian)
(Dai1 - Da3;  members mapped separately only on southeastern Bathurst Island)

Upper part: limesfone, including lime mudstone, wackestone, grainstone, and stromatoporoid
lime rudstone; thick fo massive bedded, bioturbated, pale brown weathering; unit grades info
upper part of the "Eids"

Middle part: dolostone, fenestral, flat or wavy laminated, pale grey weathering, variably
calcareous, locally silfy or arenaceous; bird's eye and pinpoint porosify; minor limestone; unit
grades info the medial part of the "Eids'

Lower part: dolostone, petroliferous, thick bedded, moderate yellowish brown weathering,
bioturbated; common vugs and biomoldic porosify, corals, sfromatoporoids, hernispherical
stromatolifes, and crinoids (including common Gasterocomay; spar calcife and biturmen vug fill;
minor limestone; unit grades info the lower part of the "Eids"

EIDS beds (Emsian and Eifelian) (Dt Drs, De)

Upper part: lime mudstone, variably argillaceous; calcareous shale and mudrock; minor
siltstone; pale bluish grey fo yellowish grey weathering; thin bedded fo fissile; arranged in
coarsening upward hemicycles; common regional scale basin slope clinoform foresets

DE-s: {locally mapped facies) Sandsfone, quarfzose and fine grained, variably calcareous,
medium bedded; unit is identified west and south of Polar Bear Pass, only.

Lower part (central and northern Bathurst Island) : Calcareous shale, mudrock and lime
mudstone, thin bedded fo fissile, pefroliferous, moderate yellowish brown to bluish grey
weathering; minor thin carbonate olistostrome beds

Lower part (southern Bathurst Island): Lime mudstone, variably argiliaceous, thin bedded,
grey weathering, scaffered ammonites

LOWER DEVONIAN

DISAPPOINTMENT BAY FORMATION (Emsian): dolostone, fenestral; medium to thick bedded,
light grey weathering; unit passes laterally into the upper part of the "Stuart Bay",

Unnamed formation (Pragian and Emsian): cherfy dolostone; chert grains range from sand to
granule and pebble grade; pale grey weathering, meadium fo thick bedded; minor limestone,
sandsfone and conglomerate; unit passes laterally info the medial part of the "Stuart Bay"

PRINCE ALFRED FORMATION (Pragian)

Mapped facies:

Deac: conglomerate, clasts fo boulder grade of chert, limestone, dolostone; chert pebble
conglomerate;

Dear: redbeds; dolostone, variably silty. light grey and pink-weathering; minor red-weathering
shale

Dpas: quariz sandstone
The Prince Alfred Formation passes laterally info the lower part of the "Stuart Bay'

GOOSE FIORD FORMATION (Lochkovian and Pragian): dolostone, microbialite-rich, thin to
medium bedded, light grey weathering, locally mudcracked; may prove fo contain
Upper Silurian strata in the lower part; unit passes laterally into an olistostrome-rich facies
of the upper "Bathurst Isiand"

SILURIAN AND DEVONIAN

UPPER SILURIAN AND LOWER DEVONIAN

BATHURST ISLAND beds and STUART BAY beds (undivided
Daa: LOWER DEVONIAN (Lochkovian fo Emsian)

SDsa: UPPER SILURIAN AND LOWER DEVONIAN (Ludlow to Emsian)

DB AS : Mapped facies (not necessarily arranged in stratigraphic order):
SRS o Dsas: very fine sandstone; silfstone; minor shate, argillaceous limestone, chert pebble

D R conglomerate; medium and thin bedded; resistant weathering: common Monograptus
ik BA"C yukonensis, plant fragments, tentaculitids
Dgac: chert pebble conglomerate, silfstone, very fine sandstone; arenaceous lime mudsfone;

Dea: lime mudstone; lime wackestone; sedimentary breccia (carbonate debris flows); siltstone
SDsa-o: carbonate olistostromes; sedimentary breccia; silfstone; very fine sandstone; shale;
scattered olistoliths

SDsa-t; Daact: siltstone, very fine sandsfone, shale; thin bedded, recessive weathering

DEVON ISLAND FORMATION

SDpi: UPPER SILURIAN AND LOWER DEVONIAN (Ludiow to Lochkovian)
Soi: UPPER SILURIAN (Ludiow)

Shale and mudrock. calcareous, silfy and dolomitic, recessive, moderate fo dark grey
weathering, common iron oxide stained carbonate concrefions and graptolites, especially
Bohemograptus bohemicus in the lower part of the formation

ORDOVICIAN AND SILURIAN
UPPER ORDOVCIAN TO UPPER SILURIAN

CAPE PHILLIPS FORMATION (Ashgill to Ludiow): Shale and muadrock. calcareous and dolomific,
thin bedded fo fissite, dark grey to brownish black weathering: lime mudstone; common mono-
graptids and cyrtogroptids; trilobite fragments in the lower part of the formation; ledge forming
massive bedded dolosfone marker at the base

CORNWALLIS GROUP (Ocs-Ocl)
ORDOVICIAN
UPPER ORDOVCIAN

IRENE BAY FORMATION (Ashgill): lime mudsfone, skeletal lime wackestone, calcareous shale;
thin to medium bedded, recessive, pale greenish grey and moderate yellowish brown weathering,
intensely bioturbated, common frilobite fragments, corals, and other megafauna

MIDDLE AND UPPER ORDOVCIAN

THUMB MOUNTAIN FORMATION (Caradoc and Ashgill): lime mudstone, variably peloidal;
skeletal lime grainstone and wackestone, dolostone; intensely bioturbated, thick to massive
bedded, pale yellowish brown weathering; minor whife nodular chert in the upper part

MIDDLE ORDOVCIAN

BAY FIORD FORMATION (Ocs-, Ocs-u; Lianvirn fo Caradoc)

) Upper part: dolosfone, fenestral, flat and wavy laminated; dolomitic lime mudstone, variably
skeletal (crinoids and brachiopods) and dolomitic; skeletal lime wackestone; minor petrolifer-
ous dolostone, calcareous and dolomitic shale; unit varies from thin fo medium bedded, and
is moderate brownish grey, greenish grey and yellowish brown weathering; often brecciated
near bodies of lower Bay Fiord evaporite; relict thrombolitic and microbial textures

Lower part: anhydrife, gypsum, flat laminated,nodular, also massive and recrystallized; inferbeds
of dolomitic mudstone that are commonly boudinaged and brecciated; unit is intensely deformed
with well developed cleavage, ductile parasitic folds, and numerous veins and veinlets of
anhydrite and coarse selenite spar; occurs as small fault bounded bodies and infrusive masses

on northern Bathurst Islkand (base not exposed)
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Ceological cartography by Medina Deuling and Peter Neelands,
Geological Survey of Canada, Calgary, January, 1998.

Geology in 1992 by J.C. Harrison, T. de Freitas and R. Thorsteinsson, and in
1995 and 1996 by J.C. Harrison and T, de Freitas. Description and dating of
igneous rocks in the Freermans Cove area was adapted from R.H. Mitchell
and R.G. Platt (Canadian Journal of Earth Sciences, vol. 21, p. 428-436, 1984).
Mapping of the Devonian clastic wedge unifs was facilitated by A.F. Embry
and J.E. Kiovan (Bulletin of Canadian Petroleurn Geology. v.24, p.487-639,
1976). Additional observations were acquired from Geological Survey of
Canada Memoir 320 (Operation Frankiin), GSC Memoir 378 (Operation
Bathurst Island). Thanks are extended fo the Polar Continental Shelf Project

for logistical support in the field. Funding was provided by the

Department of Indian and Northern Development, Yellowknife, Parks Canada
and the Geological Survey of Canada.

Any revisions or additional geological information known fo the user would
be welcomed by the Ceological Survey of Canada.

Base map was assernbled from digital topographic maps published at the
same scale by the Canada Centre for Mapping (Ottawa), Natural Resources,
Canada, 1997.

Copies of the fopographic maps covering this area may be obtained from the
Canada Map Office, Natural Resources Canadka, Otfawa, K1A OE9.

Magnetic declination in 1995 varied from approximately 25° easterly near
Byarn Martin Island fo about 60° westerly on northeastern Bathurst Island,
Compass use was found to be unreliable.

Elevation contours are drawn in feet above mean sea level,
Note: Offshore geological contacts are based on a reasonable inference of

features from nearby onland bedrock exposures. Marine seismic profiles
have not been examined for this compilation.

Copies of this legend and the accompanying maps may be obtained
from the Geological Survey of Canada, 3303-33rd St, N.W.,

Calgary, Alberta, T2L 2A7, Tel: (403) 292-7030; FAX: (403) 299-3542;
E-mail: gsc_calgary.nrean.ge.ca
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