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PREFACE 

Banks, Victori a, and Stefansson Islands fo rm a large, compact is land group 
immediately north of the mainland of Canada. Although Banks and Victoria 
Islands were discovered ea rly in the last century, Stefansson Island remained 
undi scovered until its separate existence was demonstrated by air reconnaissance 
fli ghts in the immediate post-war period. 

T his report and map, based on a reconnaissance geological survey using 
light aircraft, show that rocks of Precambrian, Palreozo ic, Mesozoic, and Cenozoic 
age are present on the islands. T he stra tigraphic and structu ra l in fo rmat ion is pre­
sented in suffic ient detail fo r an evaluation of the mineral and petroleum pos­
sibilities of thi s ve ry considerable area of Arctic Canada. 

J.M. HAR RISON, 

Director, Geological Survey of Canada 

O TTAWA, June 1, 1961 
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Memoir 330-Banks lnsel, Victoria Inset und Stefans­
son Inset im Arktischen Archipel. Von R . Thorsteinsson 

und E. T. Tozer 

Beschreibt die Geologie dieser gro~en, kompakten Insel ­
gruppe unmittelbar nord lich des kanadischen F estl ands. Aus­
gedehnte prakambrische Ablagerungen sind von kambri­
schen (?), ordovizischen, si lurischen und devonischen Gesteinen 
iiberlagert. Kreide-, Friihterti ar-, Spattertiar- und Pleistozan­
gesteine sind diskordant zueinander und zu den alteren 
Gesteinen. 

MeMyap 330 OCTposa 63HKC, 8111<Top11H 11 
CTeicj:laHccoH, Ap1<TH4ern11i1 apx11neJJar. 
AsTopb1 : P. T opCTei1ttccoH H E. T. To3ep. 

OnHcaHHe reonorHH 3TOll 6on1>woll, KOMna KTH oll rpynn1>1 
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BANKS, VICTORIA, 

AND STEFANSSON ISLANDS, 

ARCTIC ARCHIPELAGO 

Abstract 

Ba nks, Victoria, and Stefansson Is lands lie immediately north of th e 
ma inland and fo rm the southwesternmost group of islands of the Canadian A rc­
tic Archipelago. The islands include monotonous lowla nds, hill y moraines, a low 
mountain range, and dissected uplands terminating in some pl aces as spectacul a r 
sea-c liffs. Contrast in g ph ys iography reflects di versity of bedrock a nd structure. 
Five concordant rock success ions separated by major unconformiti es a re: ( I ) 
Metasediments of Preca mbrian age intruded by granodio rite . (2) A co ncord ant 
sequ ence of six Preca mbri an form ations compri sin g e last ics, carbonates, gy psum , 
and anhydrite- ex ten sively intrud ed by gabb ro dykes and s ills. (3) A concorda nt 
success ion of Cambria n?, Ordovician , Silurian, an d Devo nia n formations. ( 4) 
Three con co rd ant Mesozo ic and Cenozoic format ions- th e Isachsen, Christop her. 
a nd Eureka Sound Formations. T he Isachsen Formation , ma inl y nonm arin e, 
is Lower C re taceo us a nd has minor coal sea ms. Th e C hristop he r contains Albian 
ammono ids and is overla in by ma inl y nonm arine beds of the Eureka Sou nd 
Formation. (5) Th e Bea ufort Formation, transgress ive o n the o lder successions, 
is unco nso lid a ted sa nd a nd gravel of late T ertiary or earl y Ple istocene age. 
The Precambri an metasediments a re characterized by steep d ips, the you nger 
Precambrian rocks are gentl y fo lded . Structures in th e P al<eozoie a nd youn ger 
rocks a re mainly monoclinal and associa ted with th e H olm a n l s land syncl ine 
th a t crosses di ago na ll y ac ross Vi cto ria Is land so uth of Wynn iatt Bay. 

R esu111 e 

Les Iles Bank s, Victo ria et Stefansso n se trou ve nt juste au nord du continent 
et form ent le grou pe d'l les le plus au sud-ouest de tout l'Archip el arc tique ca na­
dien. Ces Il es ren fe rment des basses tc rres monotones, des moraines acc identees, 
unc chalne de montagnes peu e levees et un haut pays decoure qui se te rmine e n 
certai ns endroits par des fa la1ses d'aspect gra ndiose. La physiograp hie tour­
mentee re fi ete la di ve rs ite de la roche en place et de la structure. Tl ex iste c inq 
success io ns con co rd antes de roches, sepa rees par d' importa ntes discordances de 
st ra tification. E ll es sont: (1) des metasediments d 'age preca mbrien envahis 
par de la granod iorite ; (2) un e success ion co nco rdante de s ix for mat ions pre­
ca mbriennes qui se compose Lie sed iments c las tiques, de carbo nates, de gypse et 
d'a nh ydrite, et qui est penetree par un e foule de s ill s et dykes de gabbro: 
(3) un e succession co ncorda nte de fo rm at ions cambriennes (?), ordov ic iennes. 
siluri ennes et devoniennes; (4) trois formation s mesozo"iqu es et cenozo"iq ues co n­
cordantes, a savo ir la form ation Isachsen, la form ation C hristoph er, et la 
form ation E ureka Sound ( La formation Isachsen de na ture principalement non 
mar ine remonte au C retace infer ieur e t cont ient qu elques fi lons de houill e. 
La fo rm at ion C hristopher renferme des a mmono"ides Albian et es t recouverte 
par les couches principa lement non marines de la form ation Eurek a Sound.) ; 
(5) la formation Beaufort , qui transgresse les Ji mites des success ions plus a nci en­
nes et qui se compose de sab le et de gravier non consolides qui datent de la fin 
du T ertiaire OU du debut du Pl eistocen e. Les metasediments preca mbr iens se 
caracteri sent par des pend ages prononces, a lors que Jes roches precambriennes 
plus jeunes so nt fa ibl ement plissees. Au se in des roches paleozo'iques et plus 
jeunes, Jes structures sont surtout monoclinales et se rattachent a u sy nclina l de 
!'Ile Holman qui traverse l'lle Victoria en. diagonal e a u sud de la baie Wynnia tt. 
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Chapter I 

INTRODUCTION 

Location and Field Work 

Banks and Victoria Islands comprise areas of about 27 ,000 and 84,000 
squ are miles, respectively, and lie immediately north of the mainland where they 
constitute the southwesternmost islands of the Arctic Archipelago. Stefansson 
Island comprises an area of about 1,800 squ are miles. It is si tu ated directly north 
of Storkerson Peninsula, the extremity of northeastern Victoria Island . 

This report describes a geological reconnaissance of the islands carried out 
in 1959 with the use of two Piper Super Cub aircraft. The aircraft were supplied 
by Bradley Air Services Limited of Carp , Ontario, and they were speciaJly 
equipped with large, low-pressure tires that permitted landing on unp repared 
terrain . During the course of the fi eld season an area of about 113 ,000 square 
miles was mapped on a scale of 16 miles to one inch. The Hudson's Bay Post of 
H olman provided the main base of operation for the Geological Survey party. 
Five subsidiary camps in widely separated regions of Banks and Victoria Islands 
were also occupied at di ffe rent times during the course of field work. In prepara­
tion fo r fi eld work in 1959, food, gasoline, and oil were sent to Holm an in 1958 
on the Hudson's Bay supply ship Banks/and. The Survey party consisted of fo ur 
geologists, a cook, a pilot-engineer, and a pilo t. The Piper Super Cub aircraft 
were fl own fro m Ottawa to the fi eld . On June 21 st the party was fl own in a ski­
equipped Otter aircraft from Yellowknife to H olm an; on September 14th the 
party was picked up at H olman and flown back to Yellowkni fe in an Otter air­
craft fitted with fl oa ts. Otter aircraft were ch arte red from Ward air Ltd., of 
Yellowknife . 

R. L. Christ ie, I. G. Fyles, R. Thorsteinsson, and E. T . Tozer were engaged 
on thi s operation and gathered the data assembled in th is report. J. G. Fyles has 
contributed the chapter on Physiography. The secti ons dea ling wi th the Precambri an 
rocks have been written entirely by Thorsteinsson; Thorsteinsson and Tozer are 
jointly responsible fo r the writing of the remainder of this report. 

About 460 landings were made on Banks, Victori a, and Stefansson Islands. 
Landing sites and fli ght lines are shown o n F igure 1. 

T he year 1959 was the second yea r th at the Geological Survey of Canada 
employed Piper Super Cub aircraft in geological studies in the Arctic Archipelago. 
Tn 1958, Thorsteinsson and Tozer ( 1959a) 1 conducted a reconn aissance survey of 

1 N ames and dates in parentheses refer to pub li ca tions listed under References. 



Banks, Victoria, a nd Stefansson I slands , Arctic Archipelago 

the western islands in the Queen E li zabeth group using one Piper Super C ub 
a ircraft. D eta il s of the operat ion of light a irc raft in the Arctic Archipelago are 
given by Thorsteinsson and Tozer ( l 959b). 

Serdemencs and Accessibi lity 

Sachs H arbour is the onl y sett lement on Banks Isla nd and several Eskimo 
fa milies have resided there, more or less continuously, since J 929 (Manning, 
1953 , p. 36). An RCM Po lice detachment was estab li shed at Sachs H arbour 
in l 953, and in l 954 the Department of Transport estab li shed a wea ther station 
there. 

Three settlements on Victoria Isla nd predate the construction of the DEW 
Line sites. These are H o lm an at the no rth entrance to Prince Albert Sound and 
the site of a Hud son's Bay Post and a Roman Catho li c mission ( see Pl. I); Read 
fsland, a Hudson's Bay Post onl y, off the sout hwestern coast of Wollaston Penin­
sul a ; and Cambridge Bay on the south coast of the island. Cambridge Bay has 
a Hudson's Bay Post, an RCM Police detachment, a Department of Transport 
weather station, an A nglican mi ss ion , and a Northern Service Officer of the 

11938 

Plate I. Holman, Post of the Hudson's Bay Compa ny, near the north entrance to Prince Albert Sound, 

2 

southwestern Victoria Island; supply ship MV Banksland in foreground. Th e cliffs beyond the buildings 

are gabbro sill s within the Kilian Formation . 
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Department of Northern Affairs and Nat io nal R esou rces. Cambridge Bay is also 
one of the main sites of the DEW Line. The total Esk imo population of Victoria 
Is land is about 320. Besides Cambridge Bay, five other DEW Linc sites are 
located a long the south coast of Victor ia Island from about Lady Frankl in Point 
(west) to Stu rt Point (east). 

Stefansson Island has no settlements and there is no aut hentic record of 
any white ma n hav ing vi itcd it prior to the present investigation by the Geological 
Survey. 

Landing strips at Cambri dge Bay and at the othe r DEW Line sites a re as 
follows (for detailed location see Ca nada Air P ilot, Directory Supplement J 962): 

Lady Franklin Po int 
Ross Poi nt 
Byron Bay 
Cape Peel.. 
Cambridge Bay 
Sturt Po int . 

Site 
Dimensions o f 

Air Strips 

(feet ) 

IOO X 4,950 
75 X l ,750 

JOO X 4,500 
75 X 1,550 

150 X 5,000 
75 X 2, 700 

The Meteorological Bra'lch of the Department of Transport plans to begin 
construction of a landing strip at Sachs Harbour in l 962. Pacific Western Air­
lines operates biweekly passenger and express flights between Yellowknife and 
Cambridge Bay using Otter aircraft, and the town of Yellowknife provides the 
most convenient point from which to obtain access to the area by air. Charter 
aircraft are available there. The numerous lakes, especially on Victoria lsland, 
permit access by ftoat-equipped aircraft but the season is limited to about August 
and September. Ai rcraft equipped with skis have been used as late as the end of 
June, and light aircraft equipped with balloon tires have been used throughout 
the summer months, both by the Geological Survey party and the Army Survey 
Estab li shment, RCE. The south coasts of Banks and Victoria Islands may be 
reached by ship b(:tween August and October. The northern coasts arc less 
access ible and have not been reached by co nvent ional craft, a lth ough the RCM 
Police Schooner, St. R och, under H enry Larsen ( J 945) navigated Prince of 
Wales Stra it (from the east) in 1944. Icebreakers of the R oyal Canadia n Navy, 
the U nited States Navy, and the U ni ted States Coast G uard Service h ave navigated 
the wa ters surrounding Banks Isla nd. ln 1952-53, T. H . Manning circumn avigated 
Banks Island by canoe, on behalf of the D efence R esea rch Board ( Dept. of Na­
tional D efence). Manning (1953, l 956) has described the difficulti es encoun tered, 
and hi s acco unt leaves littl e doubt that to repeat hi s remarkab le achievement, 
which involved the first complete pene tration of M 'Clu re Strait by boat, wo uld not 
be an easy m atter. 

3 
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Banks. V ictori a, and Stefansson Islands, Arctic Archipel ago 

Previous G eological Investigation 

Al though Bank and Victoria l slands are among the more accessible islands 
in the Canadian Arctic Archipelago, the first systematic geological work done on 
these islands was that of A. L. Washburn (1947). At various times between 
1938 and 1941 , Washburn conducted geological studies along parts of the south 
and west coasta l regions of Victoria Island, and around De Salis Bay in south 
Banks l sland. Du ring the sa me period Washburn made additional observations 
on neighbouring regions of the mainl and, King William Island, and other nearby 
but smaller islands. His excellent geological account is largely concerned wi th 
glaciation and geomorphology, but it contains also an exhaustive study of the 
literature; an integra tion of the resulting information with his own observations 
to form a picture of the regional geology; and a comprehensive bibliography. 
During the summer of 1939, Washburn was accompanied by P . E. Cloud whose 
observa tions on the geology of Victoria Island a re included in Washburn's report. 
In addition Cloud (1942; 1945) has p ublished on stromatolites from Victoria 
Island . Moreover, Ordovician fossils co llected by Cloud and others, mainly on 
Read and Sutton Jslands, form the basis of a report by Miller and Youngq uist 
( I 947). Y . 0. Fortier found Silmian fossils at Greely H aven, east coast Victoria 
Island (see Fortier 1948) . 

Devonian foss il s were di scovered in northeast Banks Island by A. E . Porsild 
(National Museum of Canada) in 1949, and on P rince Albert Peninsula by 
T. A. H arwood (Defence R esearch Board ) in 1953. The collections were sub­
mitted to the Geological Survey of Canada and these occurrences have been 
recorded by Fortier, et al. (1954, p. 2086). 

In 1951, 1952, and 195 3, T. H. M anning conducted expeditions to Banks 
Island for the D efence R esearch Board (Department of ational Defence) . The 
prime object of these ex peditions was a study of the coastal areas of the island . 
As far as time permitted, a study of the fa una and fl ora was also made (see 
Manning, H ohn , and M ac Pherson. 1956; M anning and MacPherson, 1958). Jn 
1951, the party travelled in CGMV Cancolim and visited the sou th and west 
coasts of Banks Island . During the fo llowi ng two summers Banks Island was 
circumnavigated by canoe. Manning and his party, alth ough concerned essen­
tially with geography, geodetic work, and biology, made numerous valu ab le 
observations on the geology of the island . M anning's narrative accounts (see 
Manning 1953; 1956) provide many topographical and geologica l notes includ­
ing numerous illustra tions of rock outcrops on Banks Island . 

History of Exploration 

Banks Island was first sighted, but not visited, by one of the most famous 
expeditions in search of a northwest passage. On August 7, 1820, as Lieutenant 
(later Admiral Sir) W. E. Parry of the Royal Navy, was making his second 
unsuccessful attempt in two seasons to sa il hi s ships, the Hecla and Griper, west­
ward around the Dundas Peninsula of southern Melville Island, Lieutenant F. W. 
Beechey climbed the cliffs to appraise the ice conditions that lay ahead. From the 
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point of vantage gained, Beechey (see Parry, 1821 , p . 237 ) " . . . discovered la,nd 
from W.S.W. to S.S.W. at a great distance, and the loom of it also extend ing as 
far round to the eastward as a S. E. bearing". The fo llowing day Parry (op . cit. , 
p. 238) viewed Beechey 's newly discovered land. He states " . .. The weather 
being ra ther unfavourable, I had not so clear a view as Lieutenant Beechey, but 
I distinctly saw high and bold land from S75 °W to S30°W ... This land, which 
exten ds beyond the l l 7th degree of west longitude, and is the most western 
yet discovered in the Polar Sea, to the northward of the American Continent, 
was honoured with the name of Bank's Land, out of respect to the venerable 
and worthy Pres ident of the Royal Society ... ". Banks Island was first visited 
in 1850 when Captain Robert M'Clure (see Osborn , 1856, p. 101), in command 
of HMS Investigator, landed at Nelson Head, near the southern extremity of the 
Island . Between 1850 and the abandonment in 1853 of the Investigator in Mercy 
Bay on the north coast of Banks Island, M'Clure mapped the entire perimeter of 
Banks Island . For a comprehensive summary of the exploration of Banks Island 
the reader is referred to M anning (1956). 

Although it is possible that Lieutenant Beechey may have also sighted Vic­
toria Island at the same time he discovered Banks Island in 1829, the discovery 
of Victoria Island is generally accredited to Dr. John Richardson, an officer on 
Captain (later Sir) John Franklin's (1827) second expedition. The purpose of this 
expedition was to map and explore the north coast of the continent. After reaching 
the mouth of the M ackenzie River, Franklin divided hi s expedition into two partie . 
While Franklin personally undertook the exploration of the coast west of Mac­
kenzie River, he assigned to Richardson the task of exploring easterly as far as 
Coppermine River. On August 4, 1826, Richardson's division encamped at a point 
on the mainland coast opposite the Wollaston Peninsula of Victoria Island. Before 
supper Lieutenant E. N. Kendall , Richardson's fellow officer, climbed up on high 
grou nd nearby and sighted what was later to be known as Victoria Island. Rich­
ardson (see Franklin, 1828, p. 25 3) writes, "As soon as supper was over, I also 
set out to enjoy the gratifying prospect, and from the ex tremity of the cape on which 
we were encamped , and which was named in honour of the Right Honourable 
Lord Bexley, I beheld the northern land running from north-north-west till it was 
lost in the horizon on a north 73 ° east bearing . .. This island, by far the largest 
one that was seen, either in the present voyage or on Captain Franklin's former 
Expedition, was named after that most distinguished philosopher Dr. Hyde Wol­
Jaston . The main shore had a direction nearly parailel to Wollaston Land .. . On 
the strait, separating the two shores, I bestowed the names of our excellent little 
boats, the Dolphin and Union." Peter Warren Dease and Thomas Simpson (see 
Simpson , 1843, p. 382), explorers for the Hudson's Bay Company, were the first 
white men to set foot on Victoria Island when they landed by boat at Cape 
Colborne in 1839 and sai led westerly along the south coast to a point a little 
beyond Byron Bay. From there they returned to the mainland . Simpson (op. cit. , 
p. 296) had sighted Victoria Island the previous summer from a position on the 
Kent Peninsula and named the island after Queen Victoria. Later Dr. John Rae 

5 
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(1852) demonstrated the continuity of Simpson's Vi cto ria lsland and Rich ard­
son's Woll aston Land. Other well known Arctic explorers who figured in the 
completion of the coastal survey of Victoria Island include M 'Clure (see Osborn, 
1856; Armstrong, 1857 ; Coll inson, 1889 ; Amu ndsen, 1908; and Stefansson , 
1921 . 

The discovery of Stefansson Island is a fascina ting sto ry that is told by 
Dia na Rowley ( 1952). Stefansson Island appeared on published maps for the 
first time after it had been charted from the air by reconn aissance fli ghts that 
were made by the RCAF and USAF between l 946 and 1948. In 1952 the island 
was named by the Canadian Board on Geographic Names for the Arctic explorer, 
Vilhjalmur Stefansson. That such a large island , situ ated near the geographic 
centre of the Canadian Arctic Archipelago, shou ld have remained undiscovered 
unti l the middle of the twentieth century came as a surpri se. On the basis of 
published evidence it would appea r that Storker Storkerson had come closest of 
any of the earlier explore rs to discovering Stefansson Island when he was a member 
of the Canadian Arctic Exped ition of 1913-18, under the command of Vilhjalmur 
Stefansson (see Stefansson , 1921). Jn 1915 and again in 1917, Storkerson made 
unsuccessful attempts to map the remaining unknown stretch of coast-line on 
northeastern Victoria Island. This unknown coast lay between Wynniatt Bay and 
Cape Nansen on the north and east coasts of Victoria Island, respectively . Storker­
son's base of operation was the ex pedition's ship Polar Bear that wintered on the 
west coast of Victoria Island. At the end of his outgoing journey, on July 13, 
1917, Storkerson reached the northern extremity of the northeastern peninsula 
o( Victoria Island. From this point Storkerson saw, but did not visit, two small 
islands which he named Kilian Island and E lvina Island. The seemi ngly inexplicable 
fact that Storkerson could have observed these islands and not have seen Stefansson 
Island prompted Diana Rowley to study Storkerson's diary which is in the Public 
Archives of Canada. There Mrs. Rowley made the sta rtling discovery that Storker­
son on July 13, 1917, did in fact see and map an island in the present position 
of the western extremity of Stefansson Island. To this island Storkerson gave the 
name Leffingwell after Ernest de Koven Leffingwell , one of the joint leaders of 
the Leffingwell-Mikkelsen Arctic Expedition of 1906-07 on which Storkerson 
had served. That Storkerson's Leffingwell I sland should never have found its way 
onto publi shed maps rem ains a mystery. 
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Chapter II 

PHYSIOGRAPHY 
by J. G. Fyles 

The diverse physiographi c regions making up Banks, Victoria, and Stefansson 
Is lands are outlined in Figure 2. They include extensive monotonous lowlands, 
mass ive hilly moraines, a low mountain range, and dissected uplands bordered in 
pl aces by spectacular sea-cliffs. These contrasting regions reflect the diverse lithol­
ogy and structure of th e bedrock, as well as regional differences in Pleistocene 
and Recent history. The close relation of the physiography to the bedrock is 
evident from the similarity of Figure 2 to the geological map (Map ll 35A). 

The landscape of Victoria and Stefansson Islands and an eastern strip of 
Banks Island, like that of adjoining parts of the continental mainland, is charac­
terized by abundant fresh glacial landforms and by flights of marine stra nd 
lines. The glacial feat ures re late to the last ("class ica l" Wisconsin ) glaciation 
and the strand lines to submergence during and fo llowing glacial retreat 
(see Craig and Fy les, 1960) . The topography of the western and greate r 
part of Banks Island, on the other hand, is dominated by the effects of 
fluvial erosion and deposition . This area probably lies beyond the northwestern 
bou ndary of the last ice-sheet (op. cit.), and, although it contains deposits of 
one or more (earlier?) continenta l glaciations, glacial landforms are much Jess 
obvious than in the region to the east. The fl uvial dissection of Banks Island 
refl ects both the softness of the underlying rocks and the long seq uence of events 
that has produced the landscape. Clearly defined raised marine strand Jines have 
not been found in western Banks Island, but doubtful emergent shore features 
occur in a few places. Drowned estua ri es at the mouths of rivers point to recent 
encroachment of the sea over the land . 

Lowlands of Victoria and Stefansson Islands. Most of Victoria 1sland and 
all of Stefansson Island compri se lowland areas underlain, for the most part, by 
gently dipping to flat-lying dolomite, and minor limestone, sandstone, and shale 
of ea rly Pal:eozoic age. Much of th is lowland region lies within 500 feet of sea­
level and the highest ground is about 1,000 feet above sea-level. Local relief 
ranges from a few tens of feet to about 200 feet. The land is dotted by innumerable 
lakes and in general the drainage is disorganized. 

T he landscape of the lowlands is dominated by glacial landforms, especially 
when seen from the air. Fields of drumlins and drumlinoid ridges impart a 
regu lar but complex 'grain' to the country (see Pl. II ) . P atches and belts of 
rough, hill y morainal topography with relief of up to 200 feet contrast with 
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Plate II. W estern Ste fan sson Island. Th e interior of the island is larg ely covered by ground 
moraine, with northwesterly a ligned drumlins. Small outcrops of Palceozoic dolomite 
(map -unit IOb ) occur along the west coas t and in the deeper stream valleys. (RCAF 
photo) 



Ba nks, Victo ria, and Ste fansson Islands. A rctic Archipelago 

the smoother drumlinoid areas. The largest morainal belts, generally with greater 
relief, are set apart as a separate physiographic unit (see below). Gravelly and 
sa ndy eskcr complexes form branching river-like systems that commonly parallel 
the drumlinoid trend but locally diverge markedly from it. Esker ridges and 
associated kame hills constitute the most prominent em inences in the flatter 
parts of the region. Mount Pelly at Cambridge Bay (see Washburn , J 94 7) con­
stitutes the junction of two esker systems. Numerous remarkably fresh , sh in gly 
to sandy marine beaches extend up to about 600 feet above present sea-level 
on southern Victoria Island and to about 200 or 300 feet in the western and 
northern parts of the island. They arc best developed in the vicinity of rock out­
crops and cskcrs, which constitute generous so urces or gravelly material. 

Despite the dominant role or the constru ctional landforms described above, 
the surficial cover of unconsolidated deposits is genera lly thin. Some areas of 
drumlinoid , rnorainal , and beach topography are surfaced by thin rubbly drift 
derived largely from the local bedrock and only partly covering the bedrock. 
Parts of the region arc e scntially ice-scoured bedrock plains surfaced by broken 
outcrops and felsenmeer. More prominent rock outcrops occur mainly along 
present and former seashores and along some rivers. Most rivers, however, have 
accomplished surprisingly little erosion and merely follow depress ions in the 
topography left by the retreating ice-sheet. 

M oraina/ belts. Large morainal belts occupy an eastern coastal strip of 
Banks Jsland and the coastal parts of western Victo ria Island. Those of Victori a 
Island arc arbitrarily set apart from the lowlands- which include patches of 
similar topography- because of their extent and continuity and because they 
commonly display greater local relief and summit altitude. These moraines were 
formed during the last ("classical" Wisconsin ) glaciation. On the other hand, 
smaller morainal belts (not shown on Fig. 2) adjoining the southwest coast o( 
Banks Jsland between Cape Lambton and Sachs Harbour and a long the west 
part of north coast of Banks Island may have been built during the same gla­
cia tion or may be partly or entirely older. 

The morainal belts consist of thick, varied drift that is genera ll y heaped 
up into steep-sided hill s and depressions. Some mora in al areas, however, 
consist of broad smooth hill s and ridges. C haracteristically the moraines have 
local relief of several hundred feet with summits 800 to 1,500 feet above sca­
level. Meltwater channels , short eskers, and patches of lake si lt are common. 
Locally rai sed beaches are a prominent component of the landscape but are 
rare and obscu re withi n some of the morainal a reas known to have been sub­
merged by the sea. Bedrock outcrops occur in only a few places within the 
morainal belts and are large ly confined to modern and fo rmer shoreline es­
carpments and to modern and abandoned river chan nels. 

The most p rominent and st riking morainal topography within the area is 
displayed by the morainal belts o n Wollaston P eninsula of south weste rn Victoria 
Island . These exceedingly rough areas comprise a bewildering array of conical , 
ridge-like, and irregular hill s th at look like ra nges of mountains when viewed 
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from a d istance. T hey constitute the h ighest pa rt o f the pe ninsul a and culmin ate 
in M o un t Bumpus, a conical boulde ry gravel hi ll 700 feet hi gh with summ it a l­
titude of abo ut 1,800 feet. A be lt of n a rrow irregul a r mo rai nal ri dges out­
lining a well-m a rked boundary of the ice-sheet during deglaciati o n ex te nds along 
the southe rn margi n of the sou the rn mo ra ina l be lt for abo ut 120 miles. T hese 
m o ra ines of Wo ll as ton P eninsul a, li ke most mora ines in the a rea, consist large ly 
of stony loamy till and bouldery sto ny gravel ra ngi ng up to severa l hu ndred 
feet in thickness. 

The mo ra ina l belts on e Js tern Banks Island and o n Prince A lbert Peninsula 
of northwestern V ic toria Is land inclu de smooth ro lli ng ri dged topography and areas 
of rough topography. These belts are underla in in part by thi ck stony glacial 
deposi ts but also include areas of thin glacial materia ls capping well -sorted , 
regu larly strat ified gravels, sa nds, and silts. Complexly intermingled glac ial, lacustrine, 
and marine deposits comprise the northern part of these morainal zones . Bro:1d, 
relative ly smooth ridges several hu ndred feet high para ll e l the shores of Pr ince 
of Wales Strait, Visco un t Melvi ll e Sound, and Richard Coll inson Jnlet, and 
numerous large north-draining meltwater channels trend in more or less the same 
direction. The moraine crests stand 400 to 1,500 feet above the adjoining ar;i1 s 
of the sea throughout m uch of their length, and the Banks Is land mouine co'1-
stitutes the principa l dra in age divide o( the Is land. At Durham Heights (altitude 
area 2,500 feet), the highest point o n Ba n ks Island, the moraine is superimposed 
on a high area of Precambrian rocks. 

Shaler Mountains, Victoria Island. The Sha ler Mountain belt, extending 

northeasterly across Victoria I sland from Amundsen Gulf to Had ley Bay, consists 
of high plateaux and ridges, steep escarpments, linear va ll eys, mesas, buttes, and 
cuestas that coincide with the outcrop area of late Precambrian sedimentary and 
volcanic rocks and sills (see Pis . V I, X, XI , XII) . Ridges, escarpments , and 

valleys characteristically parallel the strike of the bedrock. Ridges and plateaux 
are generally capped by basalt flows o r diabase sill s wh ile intervening va ll eys have 
bee n cut in to the less- resistant sedime ntary rocks. Ri dge crests a re typ ica lly 1.000 
to 1,500 feet above sea- level a nd the lava pl ateau in the interio r of the be lt 
reaches a maximum altit ude of abo ut 2,500 feet. 

Fresh glac ial land fo rms are presen t th ro ughout the mounta in be lt but arc 
dwarfed by the la rger rock-co ntro lled eleme nts of the land sca pe. Trends of glacial­
flow fea tures, cskc rs, and mcltwa ter ch anne ls are contro ll ed in pa rt by th e bed rock 
topograp hy. In places d iffe ren tia l ha rdness o f the rocks has give n ri se to striking 

crag-and-ta il hill s. R aised marine beaches a re loca ll y presen t but due to the 
steepness of the to pograp hy, they only occur adjace nt to the present sho re . Steep, 
amphithea t re- like va ll eys s im ulate cirq ues but appear to have resulted fr om mass 
was ti ng, n iva tion, and fl uvi a l e rosion o f the fl a t-ly ing rocks a nd have yie lded no 
evide nce of former loca l g laciers. P erm ane nt snowbanks occur in she lte red places 
but true glac iers a re lacking. L a rge pro-talus ramparts form mi nia ture moraine- like 

ridges below some cli ffs. 
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Sea-cliffs, Southern Banks Island. T he la te Precambrian rocks that form 
the Shaler Mountains outcrop on the southern tip of Banks Island as a series of 
spectacular sea-cliffs extending from Nelson H ead westward and northwestward 
to the mouth of Atitok River (see Pis. VII-IX) . The cliffs a re about 1,400 feet 
high at Nelson Head but become progress ively lower to the west and northwest. 
This distinctive phys iographic region is bounded inland by a less steep escarp­
men t up to 1,000 feet high consisting of soft M esozoic stra ta and morainal debris. 

Devonian Plateau, Northeastern B anks Island. N ortheas tern Banks I land 
is a pla teau bordered on the north by re markably continuous, steep sea-cliffs 500 
to 800 feet high, and cut by steep-walled commonly V-shaped narrow va lleys 
(see Pl. XXIII ). The plateau is underla in by gently dipping D evonian rocks, ma inly 
alternating sandstone, siltstone, and shale, which are responsible fo r the distinctive 
form of the valleys and cl iffs. The platea u surface is a desolate plain 1,000 to 
1,500 feet above sea-level. It is characteristically surfaced by rock rubble that is 
derived from bedrock, and in places by th in, nondescript glacia l debris. The 
no rthern and weste rn parts of the pl ateau consist of a network of narrow, com­
monly fl at-topped ridges and steep-sided narrow canyons severa l hundred to 
1,000 feet deep . Inland, to the south , the valleys become smaller and shallower 
and a re repl aced headwa rd by shallow draws in the rubble and drift that mantle 
the pl ateau surface. In the interio r pa rt of the plateau the di stinctive canyon­
fo rm of the valleys is ma in tained wherever they have been eroded in to the 
Devoni an rocks, but the up land a reas between the va ll eys are sim ilar to and 
merge with the interio r p la in to the southwest. 

P atches of thick glacial drift and appa rently of dri ft ove rl ying nonglacial 
depos its locally stand above the even surface of the plateau interio r. Grave lly 
to silty terraces sta nd one or two hund red feet above the fl oo rs of some of the 
valleys near their mouths, and di ssected bodies of lac ustrine silt lie within the 
va lleys of P arker River and some of its neighbours. Some of the valleys in the 
easte rn and southern part of the p lateau appea r to have been fo rmed o r modi fied 
by glacial meltwate r. 

Lowlands of Central and Western Banks Island. A low plain of gently 
rolling hill s, shallow valleys, and allu vial fl a ts and benches occupies most of 
central and western Banks Island (see Pl. III ). T he plain is largely within 500 
feet of sea- level bu t its southeastern , eastern , and northeas tern parts ri se grad ua ll y 
to eleva tions of 800 to 1,000 feet. Local relief ranges from a few tens of fee t 
to 300 feet. T he plai n is underlain by weakly consolidated sandstone and shale 
of the E ureka Sou nd Formation. T his for mation is overlain by gravel and sa nd 
of the Beaufort Formation, va rious deposits of glac ial origin th at probably relate 
to more than one pre-Wisconsin (?) glaciation, interglacial and postglacia l silt 
and pea t, and allu vium of both present and former rivers. These surfi cial deposi ts 
ra nge up to about 200 feet in thickness, bu t in many parts of the region they 
are represented by only a few inches or feet of gravelly materi a l fo rmed by mass 

wasting of the above deposits. 
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Plate Ill. Lowlands of western Banks Island, looking west from the prominent bend of Bernard 
River. Local relief is 100 to 200 fee t. lnterstream areas are largely surfaced by 
gravelly glacial and Beaufort deposits. Modern and abandoned river valleys are 
cut through these surficial deposits (generally only a few feet to a few tens of 
feet thick) and into the underlying sands of the Eureka Sound Formation . 
Outcrops of these sands appear as white patches on the valley walls (arrows) . 
Valley floors ore partly covered by peat and dotted with innumerable shallow 
tundra ponds. (RCAF T481R-167) 
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The region is dra ined by a ser ies of Jong, west-flow ing rivers that ri se in 
the mora ine on ly a few miles from the east coast . The main rivers occup y 
exceedingly broad sha llow va ll eys floored by g ravell y a nd sa ndy all uvium a nd 
swampy tundra with large polygo ns a nd rounded shallow ponds. In places 
gra ve ll y terraces sta nd a few feet to a few tens o f feet a bove the va lley floors. 
T he lower reaches of the r ive rs a re stri kingly braided but the upstrea m portions 
a re pa rtl y bra ided and pa rtly mea ndering. T he la rge rivers enter the Bea ufort 
Sea through broad swa mpy deltas whic h ba re ly fi ll the mouths of th e va ll eys . 
Estua ri es at the mo uths of small rive rs ca rrying Jess sediment have clea rl y been 
d ro wned by the sea. H ea dla nds along the west coas t bea r wave-cut cliffs up to 
150 feet high , whereas the lower intervening coas t is frin ged by sandy to gravell y 
spi ts and ba rs. 

Fo r a few miles inland from the coas t, the inters tream pa rts o f the lowland 
pla in are characterized by gentl y ro lling, degraded, but a lmos t un dissccted gro und­
mo raine topograph y. Sm a ll loca l strea ms fl ow o n the surface o f the pla in o r in 
shallow draws an d a rc di so rgani zed to subdendriti c in pattern . The fa irly numer­
ous ground-moraine ponds a re smoothl y ro unded in o utline as though substan­
tia ll y modified by so liftuction . The surface m a te rial is ty picall y bo ulder-s trew n, 
g rave ll y co lluvium apparentl y formed fro m the inte rmingling of glac ial depo its 
with the unde rl ying Beaufor t grave l and / o r sand y to shaly bedrock. 

In cont ras t, the interio r, major par t o f the lowland pla in is d issec ted by a 
dcndri tic netwo rk of river va ll eys and gullies th at has reduced the region to a 
stage of late yo uth and loca ll y even to ea rl y mat urity. T ypica ll y the va lleys and 
gul lies are o nl y a few feet to a few tens o f fee t deep. M ost of the sur face remain­
ing between the vall eys is simil a r to the undi sscc ted pa rts of the low land adj acent 
to the coast a nd pro bably has had a si mila r hi sto ry. However, parts o f the dissected 
surface are high-leve l fluvi a l benches on whic h evidence o f glaciation has not been 
fo und . T he va ll eys and gull ies a re mostl y broad and shallow and onl y loca ll y 
V-shaped. Although some a re be ing active ly e roded by modern streams, many 
a re fl oo red by pea t, con ta in lakes, o r are occupied b y underfit strea ms. T he time 
of e ros ion o f mos t of the a bandoned a nd underfit vall eys is no t known. Some 
however have been cut by meltwa tcr emanat ing from glaci a l ice a long the east 

Banks Island moraine and others by mcltwa te r from an (ea rlier?) ice-she ;! t 
th at extended across the inte rior of Banks Island ; alluvia l plains are associ a ted 
with the meltwater channels of both generations . Some of the dissection, how­
ever, is much older and appea rs to have preceded glaciation , but whether it is 

inte rglac ial or preglaci al is not known. 

Dissected R egions o f Northern and Southern Banks Island. T he high margins 

of the Banks Jsland pla in are bordered on the northeast and so utheast by deeply 
dissected regions d ra ined b y rive rs flo wing to the nea rby north and south west 
coasts. In both the no rthern and southern di ssected regions the rolling plain occurs 
as upl and remnants about l ,000 feet above sea-level , cut b y a dendritic complex 
of steep-sided valleys and gullies a few hundred to 1,000 feet deep. 
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The so uthern dissected region coincides with the drain age basins of Rufus, 
Atitok, and Masik Rivers and the uppe r pa rt of Sachs River. Most o f the region 
is in a stage of middle to late yo uth , with substanti al upland a reas remaining be­
tween valleys. The valleys ch aracteri stically have steep sides and fl at floors 
although some are V-shaped. Most are narrow but the valley of M asik River is 
several miles wide for about 25 miles from its mouth. The upl and surface is under­
lai n by varied glacial and nonglaci al surficial deposits, a few feet to more than 200 
feet thi ck, which rest in turn upon fl at-lying shales and sands of C retaceous and 
Tert ia ry age. A n ea rl y glaciation or glaciations appear to have preceded much 
if not most of the di ssection, whereas a yo unger glacia tio n took place after the 
vall eys and coastal esca rpment had reached almost their present fo rm . 

The northern dissected region , extending some 20 to 40 miles sou th from the 
north coast between Mercy Bay and Colquhoun Point, grades from a youthfully 
dissected upland in the south and west to lowlands surmounted by iso lated residua l 
hills closer to the coast (see Pl. Vl). Several erosion cycles may be represented 
as di ssect ion has modified va rio us gravel-capped benches and less regular sur­
faces lower than the main upla nd . Most of the region is underl a in by gently dip­
p ing, weakly consol id ated Cretaceous to ea rl y Ter ti ary sedi ments th at a re highly 
susceptible to fluvia l erosion, and loca ll y carved into distinctive badlands topo­
graphy. Where the upland surface remains, the bedrock is capped by a few tens of 
feet of Bea ufort gravel and sand, in turn overlai n by colluvi ated glac ial deposits. 
Some val leys are narrow and youthful whereas others are broad and mature . 
Gravelly terraces border the modern floors of many of the valleys a nd some ter­
races cross present drai nage divides. A few valleys are occupied by underfit streams 
or do not carry any thro ugh drainage. Some of the present rivers meander but 
many, particularly in the western sa nd y part of the region , are braided. Jn the 
eas tern part of the region, valleys and low grou nd bear ev idence of having be-::n 
modified by glac ial ice , whe reas in the western part , much of the valley cutting 
appears to have taken pl ace since glac iation. Clear evidence of more than one 
glaciation , however, has not been fo und in thi s region. 

B eaufort Plain of Northwestern Banks Island. Northwestern Ba nks Island is 
a fiuvial plain, some 20 miles wide from north to south and 40 miles from east to 
west, underlain by thick gravels and sands ass igned to the Bea ufor t Formation 
(see Pl. l V ). This plain is separated from M 'Clure Strait on the north by a n arrow 
belt of hill y, apparently morain al topography, and is bordered on the south and 
east by the lowlands of central and western Banks Island . The Beaufort plain rises 
gradually from sea-level at the west coast to an altitude of about 800 feet at its east­
ern boundary. It is drained by more or less parallel, west-flowing, consequent major 
rivers and by dendritically arranged tributary streams. As seen in air photographs , 
this drainage p attern is remarkably similar to that characterizing the Arctic Coastal 
Plain (also underlain by Beaufort Formation) in the Queen E li zabeth Islands to the 
north . 

River valleys are cut a few feet to 500 feet below the p la in surface . The large r 
valleys ra nge up to 3 miles in width and characteristically have fiat floors and steep 
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Plate IV. Looking north over plain developed on Beaufort Formation in northwestern Banks 
Island. M'Clure Strait in background; large braided stream in foreground is Ballast 
Brook. (RCAF T517R -7 4 ) 
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walls. Some, however, are asymmetrical in cross-section, with steep undercut north 
walls, narrow floors, and south walls rising gradually as broad indistinct steps to 
merge with the plain surface. Many of the rivers are strikingly braided, particularly 
in their lower reaches. Rivers flowing to the west coast enter the sea through 
broad, swampy, deltaic plains that stand only slightly below the adjoining parts of 
the ancient plain. Those flowing to the north coast do so through rather narrow 
valleys 100 feet or more deep that pass from the Beaufort plain northward through 
the coastal morainal belt. Large, shallow abandoned valleys just south of the mo­
rainal belt appear to be ancient west-draining courses of the rivers that now 
flow to the north coast. Smaller, northward-draining abandoned channels are 
locally, at least, still older than those draining west. 

The valleys are separated by broad areas of flat plain , and dissection has only 
locally progressed beyond early youth. The plain surface is remarkably uniform 
and completely free of lakes. It is underlain by wood~bearing pebble gravel that 
appears to be the undisturbed uppermost part of the Beaufort Formation. It is 
more probable, nonetheless, that much of the near-surface gravel is secondary, re­
worked Beaufort material that has been redeposited by younger rivers. The plain 
has not yielded clear evidence of having been overridden by glacial ice, even though 
the Beaufort Formation has undergone glaciation in the adjoining country to the 
north, south, and east. Whether the plain has indeed escaped glaciation, or whether 
the evidence of former glacial cover has been obscured by subsequent fluvial re­
working of the surface materials is not known . 
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Chapter III 

BEDROCK GEOLOGY 

R ocks of Precambrian, Pal reozoic, Mesozoic, and Cenozoic ages are rep­
resented in the map-area. Most of the rock exposed is of sedimentary origin , 
but metamorphic, intrusive, and volcanic rocks also occur. The layered rocks 
within the map-a rea may be grouped into five, structurally conformable suc­
cess ions separated from one another by major unconformities. The sali ent char­
acters of these success ion s, together with those of the intrusive rocks, are given 
below. 

I. A fo rmation of metasediments ( map-unit l ), consisting chiefly of qu artz­
ite, represents the oldest rocks in th e map-area. T his fo rm ation is of Precam­
brian age . 

Map-u nit 1 is intruded by a small body of granod iorite (map-unit 2) that is 
exposed over an area of about 2 i square miles on the west side of Hadley Bay, 
and on a nearby small island. 

2 . A concordant sequence of six Preca mbrian formations rests with angular 
unconfo rmi ty on map-unit 1. The five oldest fo rmations of this sequence arc 
here in named the Shaler Group. T hey arc formed mainly of limestone, sand­
stone, siltstone, shale, and cvaporitcs. T he approximate total thickness of the 
Shaler Group is 11 ,000 feet. The Natkusiak Formation, which consists of basalt 
flows and pyroclast ic sediments, ove rlies the Shaler Group di sconform ably. This 
formation attai ns a thickness of abo ut 1,000 fee t a nd constitutes the youngest 
layered Precambrian formation with in the m ap-area. The Shaler Group and 
overlying Natkusiak volcanic fo rm at ion arc well exposed on the Minto Arch, 
which extends northeasterly across V ictoria Island , from Am un dsen Gulf to 
H ad ley Bay. T olatcd expos ures of Preca mbrian rock occu r on southern Victo ria 
Island and at the south tip of Ba nks Island. These iso lated Precambrian rocks 
arc tentatively ass igned to the basal fo rm atio n of the Shaler Gro up (Glenclg 
Fo rma tion). 

The pri ncipal exposures of the Sha ler Group and a ll expos ures of the Nat­
kusiak Form at ion occu r in the gently fo lded , but la rge regional structures of 
the Shaler M ountains. There these rocks fo rm a belt that extends no rtheasterly 
across Victori a Island. R ocks, o utside of the Sh ale r M ountains, tha t are tenta­
tively correlated with the oldest fo rm ati o n o f the Sh aler G ro up ( i.e. the Glcnelg 
Formation ) outcrop in southern regio ns of Banks and Victo ri a Islands. In the 
latter region the Glenelg Formation appears to represent sub-Palreozoic topo­
graphic highs th at a re exposed as inlie rs. 
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Precambri an roc ks, especially the Shaler Group, are intruded by numerous 
sills and fewer dykes of ga bbro . T hese sills and dykes do not intrude the P alceo­
zoic rocks; they are, therefore, regarded as the youngest of the Precambrian 
rocks. 

3. An ap pa rently concordant success ion of Cambrian?, O rdovician , Si lurian, 
and Devonia n rocks lies with angu lar unconformity on the rocks of Precambrian 
age. Broadly speaking, the Palreozo ic rocks form gently inclined homoclinal 
sequences that dip away from the structura ll y elevated Mi nto Arch. T hro ughout 
much of southern and easte rn Victoria Tsla nd the Pa lreozoic rocks are virt ual ly 
horizonta l. There are thus three broad ly defi ned homocli nal sequences of Palceozoic 
rocks: northwes te rly dipp ing Cambrian?, O rdovician , Si lurian, and Devonia n rocks 
that occupy no rthweste rn Victoria Is land and northeaste rn Banks Island; no rtherly 
d ipping Ordovician? to Si lu rian rocks that occupy all of Stefa nsson Is land; and the 
horizontal, eas terly and southeasterly dipping Cambri an?, O rdovician, and Silu ri an 
rocks that occupy much of Victo ri a Is land southeas t of the Shaler Mou ntains. 

T he oldest Pa lreozo ic formatio n is map-unit lOa. It is spo radica ll y deve loped 
and is com posed principally of sandsto ne, shale, sil tstone, and dolomite, much 
of it red or green and attaining max imu m thickness of about 400 feet. Map­
unit lOa appears to occupy topographic lows on the Precam brian floor. It is 
provis ionally dated as Upper Cambrian on the bas is of chi tino id brachiopods . 

M ap-uni t lOb is composed m ainly of dolomite. In some areas it rests with 
gradational contact on m ap-uni t l Oa; elsewhere it li es di rectly on P recambria n 
rocks. Map-uni t lOb outcrops over about three quarters of both V ictoria and 
Stefansson Islands. It ra nges in age from Middle O rdovician to Middle Siluri an. 
T here are, however, reaso ns for suggesting th at thi s for mation m ay be as old 
as U pper Cambri an or Lower O rdovician. T he thickness of m ap-unit lOb is 
roughly estim ated as 3,000 feet. 

The R ead Bay G ro up overlies confo rm ably map-un it l Ob. Good exposures 
of thi s group are fo und on the no rth coast of Stefansson Island where three fo r­
mations have been outlined. T hese a re: a lower limestone and dolomite fo rm ation 
that bears the characteri stic A trype/la fa una; a middle grapto litic shale that is of 
lower Ludlovi an (Upper Siluri an) age; and an upper dolomite form ation which 
has not yielded foss il s. T he aggregate thickness of thi s group on Stefa nsson Is­
land is about 675 feet. The Read Bay Group is present also on Prince Albert 
Peninsula of no rth wes tern V ictoria Island , but there it is mostl y covered by 
Pleistocene deposits. T he Read Bay G roup of this m ap-area y ielded o nl y Upper 
Siluri an foss ils, bu t Middle Siluria n rocks may be included in the lower forma­
tion. The uppe r contact of the Read Bay Group is not exposed. T he next younger 
rocks are Middle Devo ni an. The contact between the Siluri an and Devo ni an 
rocks h as not been seen and is probably concealed by glacial deposits. 

The lower part of the Middle Devoni an sequence is referred to the Blue 
Fiord Formation. Exposures of thi s form ation are confined to the no rthwes tern 
coast o f the Prince Albert Peninsula and the adjacent Princess R oyal I slands. 
The base of the fo rmation is apparently concealed benea th the thick Pleistocene 
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deposits of Prince Albert Peninsula, and the top is apparently hidden beneath 
the waters of Prince of Wale Strait. T he Blue Fiord Formation consists of 
limestone with minor dolomite and sha le. It is moderately rich in fossils. Accurate 
data are not available on the thickness of Blue Fiord beds, but they are assumed 
to be several hundred feet thick. It is poss ible that one or more formations lie 
stratigraphically between the Read Bay Group and the Blue Fiord Formation 
on Prince Albert Peninsul a, but are hidden beneath the thick Pleistocene deposits 
of this region. 

The youngest Pa lreozoic exposures are assigned to the Melville Island 
Formation. Extensive exposures of this formation occur throughout the plateau 
area of northeastern Banks Island ; south of the pl ateau a few small exposures 
project through the Pleistocene cover. The Melville Island Formation is also 
exposed as inliers in the st ructurally elevated Cape Crozier area , at the north 
cape of Banks Island. This formation consists mainly of sandstone, with lesser 
siltstone and shale. Limestone and thin coal seams occur in some areas . The 
limestone forms spectacular reefs in the upper part of the formation, south of 
Mercy Bay. Marine Upper Devonian fossils were taken from these reefs and from 
sa ndstone beds adjacent to the reefs. Poorly preserved fossils, possibly of 
Middle Devonian age, were collected from stratigraphically lower beds. The typical 
rocks of thi s formation , on Melvil le Island , contain both Middle and Upper 
Devonian faunas and it is probable that Middle Devonian beds also occur on 
Banks Island. Parts of the Melville Island Formation were certainly deposited 
under marine conditions, but other parts were probably laid down above the 
strand line. 
4. A structurally conformable sequence of three formations, ranging in age 
from Lower Cretaceous to early Tert iary forms the next success ion. These 
formations occupy a large part of Banks Island and rest with transgressive un­
conformity on Precambrian and Paheozoic rocks. Although largely ob cured 
by late Tertiary and Pleistocene deposits, the Lower Cretaceous and early 
Tertiary sediments appear to occupy a broad basin, the ax is of which strikes 
and plunges northwesterly through about the geographic centre of Banks Island . 

The oldest formation is the Lower Cretaceous Isachsen Formation, whose 
thickness ranges from abo ut 200 to 300 feet. This formation consists mainly 
of nonmarine, weakly consolidated to unconsolidated andstone, conglomeratic 
sandstone, and minor thin coal seams . T he Isachsen Formation on Banks Island 
has not yielded diagnostic fossils. The indentification of this formation is based 
on its tratigraphic position below the Christopher Formation and its lithologic 
similarity to the Isachsen Formation as developed in islands north of Parry 
Chan nel. 

The Christopher Formation rests with gradational contact on Isachsen beds 
throughout most of the area. In the vicinity of Cape Crozier, near the northern 
extremity of Banks Island, Isach sen beds are absent and the Christopher Forma­
tion appears to rest directly on Devoni an rocks. The Christopher Formation 
consists of dark marine shale and minor sandstone. L a rge septarian nodules up 
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to l 2 feet in diameter and small " hedgehog" concretion of calcite also charac­
terize this formation. The thickness of the Christopher is estima ted to vary 
be tween 1,000 and 1,200 feet. Albian (late Lower Cretaceous) ammonoids 
have been collected from thi s fo rmation on Banks Island . 

A sequence of beds that consist mainly of nonmarine sediments rest with 
apparently conformable yet abrupt contact on the Christopher Formation. These 
beds are tentatively assigned to the E ureka Sound Formation on the basis of 
stratigraphic position and lithological correlat ion. Three members a re recognized 
in the E ureka Sound Formation on Banks Island. The basal member consists 
main ly of sandstone, coal , and ca rbonaceo us shale. The coal is loca ll y burnt to 
red ci nders. This member is about 25 fee t thick. The middle member is fo rm ed 
of grey sha le, siltstone, and fine-grained sa ndstone. lt lack carbonaceous material 
and appears to be, in part at least, of marine o rigi n. This member varies from 
300 to 500 feet in thickness. The upper member comprises mainly sand, shale, 
seams of coal up to 10 feet thick, and carbonaceous shale. It is about 1,500 feet 
thick. 

The relationship of beds that are here referred to the E ureka Sound Forma­
tion, and the Christopher Formation presents unsolved problems. In the Sverdrup 
Basin (see Tozer, 1960) of the Queen E lizabeth I slands two fo rm ations, the 
nonmarine Hassel Formation and the overl yi ng U pper Cretaceous marine shales 
of the K anguk Format ion, lie stra tigraphically and conform ably between the 
C hristopher and E ureka Sound Formations. Outside of the Sverdrup Basin, in 
other parts of the Queen E lizabeth I sla nds, the E ureka Sound Formation i 
transgressive and rests directly on various older systems. The absence of the 
H assel and K anguk Form at ion s on Banks Island may be due to a di sconformity 
at the base of the E ureka Sound Formation, although this is not apparent. 
Alternatively, equivalent beds of the H assel and Kanguk Form at ions may be 
included in beds (lower and middle members , respect ively) mapped here as par ts 
of the Eureka Sound Formation . If this is so, then on ly the upper member of 
beds assigned to the Eureka Sound Formation on Banks Island is correlative 
with typical beds of thi s fo rm ati on. The age of the Eureka Sound Formation as 
establ ished in other parts of the Arctic Archipelago is early Tertiary, and possibly 
includes beds of late Upper Cretaceous age. 

5. The youngest sequence is fo rmed by the Beaufort Formation which out­
crops in western Banks Island where it rests with transgress ive unconformity 
on older formations . Thi s format ion is represented mainly by di scontinuous 
exposures that are generally overlain unconformably by younger Pleistocene and 
Recent surficial depos its. Continu ous and readily mapped exposures of Beaufort 
beds are limited to the northwest corner of Banks Island and there only, has 
this formation been mapped separa tely. The Beaufort bed apparently dip gently 
toward the west and north west. 
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Era 

Cenozoic 

T able of Fo rmations 

Per iod 
o r 

epoch 

Pleistocene and 
Recent 

Late Tert iary a nd 
Q uaternary 

Early Tert iary 

Group, fo rmat io n , 
map-unit 

a nd approximate 
thick ness 

(feet) 

Lit ho logy 

I 
Glacial gravels, morai na l debris, 

si lt, clay, lake and strea m sedi­
men ts, marine sed iments 

Unconformity 

Beaufo r t 
400 

Unco nformity 

Eureka So un d 
2,000 ± 

G ravel , sand; minor si lt, peat , 
d riftwood (non mari ne) 

Sa nd, sandstone, s il t, s iltsto ne 
sha le; mino r ca rbonaceous s ha le, 
coal, lignilic coa l, c lay iron­
sto ne beds (no nma rine a nd 
ma rine) 

-- ---1------

Mesozoic 

Pa la:ozoic 
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C re taceous 

D evonian 

?Disconformity 

C hris top her 
J ,000-J ,200 

l sachsen 
0- 300 

Unconfo rmity 

Melvill e l sla nd 
4,000 

Sha le; m inor sa ndstone, clay 
iro nstone beds a nd concretio ns, 
scp ta ri a n nodules (marine) 

Sa ndstone, conglo meratic sa nd­
stone; min or coa l a nd carbo­
naceous sha le (no nma rine) 

Sa nds to ne; m ino r s ilts to ne, sha le, 
reefoid limes to ne (no nmarine 
a nd ma rine) 

Blue Fio rd I Limestone; m inor do lo mite, sha le 
(thickness not known) (ma rine) 

Contact no t exposed , pro ba bly s tructura ll y conforma ble 

Siluria n 

Ordov ician a nd 
Siluria n 

Cambria n(?) 

R ead Bay Group 
675 ± 

Ma p-unit JOb 
3,000 

Ma p-unit JOa 
0- 400 

Limesto ne, do lo mite, do lo mitic 
I imes to ne, sha le (ma rine) 

D o lomite; mino r chert , sandsto ne, 
sha le (ma rine) 

Sandsto ne; mino r sha le, silts tone, 
do lo mite (ma rine) 



Later 
Preca mbrian 

Earlier 
Precambrian 
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U nconformi ty 

Ma p-unit 9 I Gabbro dykes a nd sill s 

Int rus ive contac t 

Na tkusiak 
1,000 

Kilian 
J ,600 

Disconfo rmity 

Wynn ia tt 
2,700 

g- Minto Jnlet 
e 300- 1,200 
0 
.... 
() 

~ I 

65 Reynolds Point 
2,300 

G lenelg 
3,500 

Unconfo rmity 

Map-unit 2 

Basa lt fl ows, mino r agg lo merate 

G ypsum , anhydrite, sha le, sand­
stone, l imestone, si ltstone, do­
lomite (?marine) 

Limestone; m ino r dolomite , sha le, 
sa ndstone, a nhydrite , gypsum 
(?ma rine) 

Gypsum , a nhyd rite, mi nor sa nd­
s to ne, limestone, sha le, gypsi ­
fcro us shale, dolomite, si ltstone 
(?mar ine) 

Limeston e, sa nd stone; min or 
si lts to ne sha le (?ma ri ne) 

Sandstone, limestone, s hale si lt­
sto ne, dol o mi te , conglo merate 
(?mar ine) 

Granodiorite 

In trus ive contact ? 

Map-unit I 
(thickness no t known) 

Quartzite; minor mi caceous 
qua rtzite, hematitic quartzite, 
greywacke 

The Beaufort Formation is composed of gravel, sand, minor silt, and peat. 
Unaltered logs and fragmented wood are conspicuous consti tuents in the gravel 
and sa nd . The maximum exposed th ickness of thi s formation on Banks Island 
is abo ut 300 feet. On the ba sis of microfloras, Beaufort beds a re dat d as ranging 
from late Tertiary to early Ple istocene. 
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Earlier Precambrian 

Map -unit 1 

A sequence of mainly quartzitic rocks that outcrop over a limited area on the 
west side of Had :ey Bay in northeastern Victoria Jsland are considered to represent 
the oldest formatio n in the map-area. The regional strike of these rocks is about 
1 20 °E; the dip is northwesterly at angles varying from 20 to 70 degrees . The pre­
dominant li thologic type is a relatively pure quartzite. Micaceous quartzite, 
micaceous hematitic quartzite, and greywacke form minor constituents. These 
rocks are pink and grey, and thin to thick bedded. Bedding, however, is for the 
most part indistinct and the rocks are partl y schistose. Quartz veinlets up to 
one inch thick and basic dykes cut thi s formation, but there arc apparently no 
sills. No reliable estimate of the thickness could be made but it seems certain 
that severa l hundred feet of beds are present. 

Map-un it 2 

Granitic rocks outcrop on the west side of H ad ley Bay in northeastern Vic­
toria Island where they occupy an area of about 2} square miles (see Pl. V) ; they 
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Plate V. Precambrian gronodiorite outcrops on the west side of Hadley Bay, northeastern Victoria Island. 
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In the background Ordovician and older(?) beds (map-units 10a and 10b) lie nonconformably 
on the granodiorite. 
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a re exposed also on a small island in Hadley Bay, abo ut 3 miles from the principal 
exposures and are presumed to represent parts of the same body. These rocks vary 
in colour from grey to pink, a re fine to coarse grained , and are cut b y num erous 
veinlets of qu artz. They are composed essentia lly of va rying amounts of plagio­
cl ase, microcline, qu a rtz, biotitc, muscovite. The compos iti on appears to be ap­
proximately that of a gra nodio ritc. 

Th e granitic roc ks li e in contact with the fo rm ation of quartzites and schi stose 
rocks ( map-unit 1). A lthough the contact between the two fo rmations is ap­
parently not exposed, it is assumed th at the granitic rocks are yo unge r. The 
mass ive non-folia ted gra ni tic rocks a re tentatively in te rpre ted as intrusions em­
placed afte r the fo lding and meta morphism of the qu artzitic rocks of map-unit I . 

P alceozoic rocks (map-unit lOa) rest directly upon the granite . T he contact 
is nonconformable and the gra nite is therefo re unques tionabl y Precambri an. 
F urtherm ore the gra nitic rocks are overl ain by a small iso la ted exposure of un­
metamorphosed conglom erate that probabl y represents the basa l bed of the 
Glenelg Form ati on. The gra nitic rocks thus appea r to be yo unge r than ma p-uni t 1, 
yet older th an the Shaler Group ; their age has been determined by the potassium­
argon method to be 2,405 million yea rs. 

L a ter Preca mbri an 

S haler G roup 

A thick sequence of five for mations, here named the Shaler Group, overlies 
unconformably the h igh-rank metamorphic rocks ( map-unit l ). T he names of 
all five fo rm ations are new. Jn ascend ing order these formations may be briefly 
characterized as follows: I , G lenelg Formation , varicoloured elastic and carbonate 
sediments; 2, Reynolds Poi nt Formation, grey limestone and sandstone; 3, Minto 
Inlet Formation, gypsum and anhydr ite; 4 , Wynniatt Fo rmation , grey li mestone ; 
and 5, K ilian Formation, varico loured elast ic and carbonate sedimentary rocks, 
gypsum a nd anhydrite. The Shaler Group is overlain d isconform ably by an 
assemblage of vo lca nic rocks that a rc named the atkusiak Forma tion (see p. 37) . 

T he type sections and best exposures of th is group occu r in the Shale r 
Mou ntains, the rugged be lt of count ry that extends across Victoria Island from 
Am undsen Gulf to Hadley Bay. From the viewpoint of geological structu re, thi s 
belt constit utes the Minto Arch. I n th is area, the beds of the Shaler Group are 
gently folded, the two principal fo lds be ing the Holman Island syncline a nd the 
Walker Bay anticline. On the south limb of the Holman Island syncline, at the 
head of Hadley Bay, the basal beds of the Sh aler Group arc exposed and succes­
sively yo unger beds appear towa rd the axis of the syncline. l n the Walker Bay 
anticline, north of M into Inlet, the o ldest exposures rep resent the R eynolds Point 
Formation. 

T he upper fo ur form at ions of th'.: Sh1 ler Group a re known onl y in the Mi nto 
Arch area . R ocks that arc co rrelated with the basa l fo rm ation ( Glenclg) occur 
beyond the Min to A rch, in widely separated parts o f th e map-a rea . These iso lated 
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occurrences of the Glenelg occur at: southern Banks Island, on the spectacular 
sea-cl iffs and in sma ller exposures inland ; on the Richardson Islands, and the 
neighbouring coast of Victoria I sland; and in the country between Wellington 
Bay and Washburn Lake. 

The rocks of the Shaler Group and the overlyi ng Natkusiak Formation arc 
intruded by gabbro sill s and dykes. The m o re prominent dykes have been in­
dividually mapped (map-u nit 9); the si ll s are very numerous and a re not shown 
on the map. These si ll s, together wi th talus and felsenmeer derived from the sills, 
probably occupy at least half of the area mapped as the Shaler Group. These sills 
arc described separately and are not discussed with the descript ion of the sedimen­
tary formations . The thicknesses given for the formations of the Shaler Group 
do not include the thickness of the sill s unless otherwise stated. 

The rocks of the Shaler Group arc not highly a lte red. The strata adjacent to 
dykes and sil ls have suffered some contact metamorphism but remote from the 
intrusions the sed im entary rocks show remarkably little diagenetic change. Sand­
stones are commonly weak ly consolid ated; shales are evenl y bedded and devoid 
of c leavage and the carbonates would not appear out of place in a Palreozoic 
succession. The presence of sedimentary gypsum a nd anhydrite is an unusu al, 
and perhaps unique , fea ture for a Precambrian uccession. The facies of the 
Shaler Group resembles that of shallow-water marine successions of Palceozoic 
and younger age. Some of th e sandstones may have been deposited under nonmarine 
condi tions but most of the group is a lmost certainly a marine deposit. 

Glenelg Formation 

The name Glenelg Formation is here proposed for a thick and varied 
assemblage of sedimentary rocks that res t unconformably upon the early Pre­
cambri an rocks exposed at the head of H adley Bay. Th e name is chosen from 
Glcnelg Bay, an adjunct of Wynniatt Bay, on the north-central coast of Victoria 
Island, where the upper part of the formation is well exposed (see Pl. VT). 

In the Shaler Mountains two members are recognized wit hin the Glenelg 
Formatio n. Extens ive exposures of both the lower and upper members occur on 
the south limb of the Holman lsland syncli ne, west of Hadley Bay. These exposures 
have not been studied in detail. AL G lenelg Bay only the upper member is 
exposed; older beds, if present, are concealed by the overlying Palreozoic cover. 

A small outlier of red sandstone and quartz-pebble conglomerate overlies 
the granite outcrops (map-unit 2) at the head of Hadley Bay. These rocks may 
represent the basal beds of the Glenclg Fo rmRtion. 

Exposures of the lower member on the west side of Hadley Bay overlie, 
unconformably, the metascdiments of map- unit I. Precise measurements of these 
beds have not been made, but the thickness of the lower member in this area 
is probably in the order of 2 ,000 feet. The following rocks occur in alternating 
sequence: red, wh ite and grey sandsto ne and orthoquartzite, fin e to medium 
gra ined, and thin to thick bedded ; da rk grey shale , in units up to I 00 feet thick 
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Plate VI. Looking east over the Shaler Mo unta ins and the southeastern sh ore o f Glenelg 
Bay, northern Vict oria Island. Form a tions o f the Shaler Gro up a re dipp ing so uth , 
to war:I the axis o f the Holm a n Island syncline. ( RCAF T3 3 4R-76 ) 
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and characterized by concretions up to a foot in diameter ; red and grey, thin­
bedded iltstone; and grey dolomite, aphanitic to fine grained and thin to thick 
bedded . Beds of quartz-pebble conglomerate constitute a minor lithological con­
stituent in the basal part of this member. The beds of the upper member on 
the west side of Hadley Bay were not exami ned in detail, but cursory examina­
tion suggests that they resemble the upper beds exposed in Glenelg Bay, described 
in the following paragraph. 

About 1,200 feet of the upper member is exposed at the head of Glenelg 
Bay, where the beds arc followed by the R eynolds Point Formation. The princi­
pal rock type of these upper Glenelg beds is quartzosc sandstone, light grey to 
moderate red , fine to medium grai ned, thin to mainl y thick bedded, partly weakly 
cemented and partly with siliceous cement. In this area the uppermost unit of 
the Glenclg Formation is fin e-grained, thick-bedded, stromatolitic dolomite. Thi s 
dolomite is commonly moderate reddish orange to reddish brown, or one of 
these colours mottled with various shades of grey. At the head of Glenelg Bay 
this stromatolitic dolomite is about 60 feet thick ; at R eynolds Point, at the en­
trance to the Bay, it is about 125 feet thick (see Pl. XI). The dolomite weathers 
to a characteristic light brown and forms a readily recognized hori zon within 
the Shaler Group of northeastern Victoria Island . 

Several isolated inlicrs of' Precambrian rock occur in the southern part of 
the map-area. One relatively large area occurs at the Richardson Islands and 
on the adjacent coast of Victori a Island . A substantial belt extends from Wel­
lington Bay to Washburn Lake. The rocks ex posed in these areas have been 
only briefly exam ined. The sedimentary rocks comprise ha rd , red, coarse-grained 
quartzosc sa ndstone and quartz-pebble conglomerate. The rocks are horizontal 
or gently inclined. Gabbroic rock is associated, and some of the sma ller inliers ex­
pose only gabbro . These beds are tentati vely corre lated with the Glenelg Formation. 

Magnificent exposures of Precambrian rocks occur on the sea-cli fTs of south­
ern Banks I sland (see Pls. VIT, VIlI, l X). At cl son Head about 1,400 feet 
of sedimentary rock and gab bro is exposed (see Pl. VII ). There the sed imentary 
rock is mainl y sandstone, li ght reel to dusky reel, fine to mainly med ium grai ned, 
thin to thick bccldccl, and partly micaceous. Minor constituents include inter­
beds of dark grey shale and siltstone. The va rying shades of red of the sandstones 
and the dark colour of the interlayered gabbro sill s impart a striking banded ap­
pearance to the cliffs of Nelson Head. At Cape Lambton (see Pl. TX ), 8 miles 
west of Ne lson H ead, a sequence of interbedded grey, thin- to med ium-bedded 
limestone, cherty limestone and chert, about 470 feet thick, is exposed be­
neath red sandstones sim il ar to those of Nelson Head. Th is carbonate, a chert 
seque nce, resembles beds wi thin the lower member of the Glcnelg Formati on of 
northeaste rn Victoria Island . T he overlyi ng sandstones are like the upper Glcnelg 
beds of Glcnclg Bay. Accordingly the Precambri an rocks of Banks l sland are 
tentatively assigned to the Glenclg Formation. 
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Plate VII 

Nelson Head, near so uthern 
ex tremity o f Banks Island . The 
sea-cliffs ore about 1,400 feet 
high and ex pose Preca mbrian 
sandstone and gobbro sills 
(Glenelg Form ation ). Th e view 
is southeast, toward the no rth­
trending fault -line scarp formed 
b y th e Preca mbrian rocks. In 
th e foreground, beneath the 
aircraft, are downfaulted beds 
o f the Eureka Sound Forma­
tion . 

Plate IX 

lnterbedded limestone and 
cherty lim estone, Glenelg For­
mation, Cape Lambton, so uth ­
ern Banks Island. 

Plate VII I 

Seo-cliffs developed in the 
Glenelg Formation, b etween 
Cope Lombton and the mouth 
of Atitok River, so uthwestern 
Banks Island. Th e rocks ore 
var'icoloured sandstone, cut by 
a gabbro sill, and overlain by 
g lacial moraine . 

111947 

111948 



lOb 

Plate X. Looking west o ver the Shaler Mountains , northern Victoria Island. In the foreground, 
on extensively exposed sill within the Reynolds Point Formation, represents a stripped 
structural plane; the northerly trending lineaments are join ts. In the background, 
northwesterly d ipping Palceozoic beds (map -unit 10b) are exposed. (RCAF 
T337R-183) 
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Reynolds Point Formation 

The Reynolds Point Formation conformably overlies the Glenelg Formation 
and the contact between the two formations is sharp. The Reynolds Formation 
consists essentially of limestone and sandstone. Excellent exposures, considered 
typical, were studied at Reynolds Point, which forms the southeastern entrance to 
Glenelg Bay on the north coast of Victoria Island. The type section of the 
Reynolds Point Formation is illustrated in Plate XI. 

The typical rocks of the Reynolds Point Formation may be differentiated 
into three units. The basal, approximately 100 feet, consists of sandstone strata, 
medium grey, thin to mainly medium bedded, and fine to medium grained; dark 
grey splintery shale forms a minor constituent. The succeeding 1,900 feet of the 
formation is composed mainly of a uniform succession of argillaceous limestone 
and limestone. These rocks are various shades of grey, thin to mainly medium 
bedded, and aphanitic to fine grained. Interbeds of grey sandstone and shale 
form a minor constituent as does stromatolitic limestone. The upper 300 feet 
or so is mainly sandstone, together with calcareous sandstone and minor inter­
beds of dark grey laminated siltstone and shaly siltstone. The sandstone beds 
vary from very light grey to dark grey. Less prevalent colours include greenish grey, 
pinkish grey, and brownish grey. These rocks vary from thin to thick bedded and 
fine to medium grained. Ripple-marked surfaces are common. 

The principal weathering colours of this formation are light grey to medium 
light grey. 

Minto I nlet Formation 

The Minto Inlet Formation is here named for a sequence of interbedded 
anhydrite, gypsum, and thin-bedded varicoloured elastic and carbonate sediments 
that conformably overlies the Reynolds Point Formation. Typical exposures 
outcrop around the head of Minto Inlet on the west coast of Victoria Island. 
The aggregate thickness of this formation as determined from a composite 
section in the broadly designated type locality is roughly estimated as 1,200 feet. 
Thinner sections are represented in northeastern regions of Victoria Island. 
Graphic measurement of Minto Inlet beds south of Glenelg Bay (see Pl. VI) 
indicates a thickness of about 700 feet. Farther to the northeast and on the 
unnamed peninsula that forms the west entrance to Hadley Bay, the thickness 
of the formation appears to be less than 300 feet. 

More than half of the Minto Inlet Formation is composed of white, mainly 
thin-bedded gypsum and anhydrite. Less significant colours include moderate 
orange-pink, greyish green, and greyish purple. The remainder of the formation 
is composed of the following rock types, arranged in decreasing order of im­
portance ( 1) sandstone, variably argillaceous and calcareous, greyish red to 
moderate red, generally fine grained and thin bedded; (2) limestone, greyish green, 
light to dark grey, aphanitic, commonly thin bedded; (3) shale, calcareous shale 
and gypsiferous shale, greenish grey, light to dark grey; ( 4) dolomite, light to 
dark grey, aphanitic to fine grained, and thin to thick bedded; and (5) siltstone, 
variable calcareous, greyish red to moderate red and thin bedded. 
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Plate XI. Type section of Reynolds Point Formation, near Reynolds Point, of the northeastern 
entrance to Glenelg Bay, northern Victoria Island. Most of the dark coloured rock 
capping the cuestos is gobbro, in the form of sills. The X marks the surface of o bed 
of stromatolitic dolomite, more than 100 feet thick , at the fop of the G/enelg 
Formation . (RCAF A/6132-93) 





Ba nks, Victoria , a nd Ste lansson Isla nd s, A rctic Archipelago 

the lower member is cha racterized by the presence of gypsum and anhydrite; the 
upper member Jacks evaporites. The ty pi cal rocks a re best known from two 
localities. T he lower member is well exposed directly south of Ki lia n Lake. Good 
exposures of the upper member occur some 10 mil es south west of the sou thern 
extremi ty o f Kilian Lake, on the prominent north-facing escarpment formed by 
the Natkusiak volcanic rocks. At these loca li ties each member is about 800 feet 
thick. The contact between the members appea rs to be grada tional. 

The principal lithologic types in the lower member are: white, light grey , 
moderate pink and ligh t red gypsum and anhydrite; light grey to medium light 
grey, and greyish green gypsiferous shale; med ium light grey to med iu m grey , 
and greenish grey shale and ca lcareous shale; pale reddish brown and moderate 
red, fine-grai ned sandstone, and calca reous sandstone, and si ltstone th at is 
simil ar in colour; and light grey to med ium grey, fine-gra ined to mainly ap hanitic 
do lomite. Crossbedding, ripple-marks, and desiccation fractures occur and attest 
to shallow-water conditions of deposition . Minor constituents include grey and 
green ish grey argillaceous limestone and limestone. Gypsum , a nhyd rite, and gypsi­
ferous shale co nstitute abo ut two thirds of this member. 

T he upper member is li thologically similar to the lower member with the 
exception th at gypsum , anh ydri te, a nd gypsiferous shale are absent. The upper 
member is fo rmed m ainly of shale that is variably browni sh grey and green; light 
grey, greeni sh grey, grey ish red , aphanitic a rgillaceous limestone; li ght grey to 
medium grey, fine-grained to mainly aphanitic dolo mite; light grey and greenish 
grey, fine-grai ned, hard sa ndsto ne, and siltstone of simil a r colours; and softer 
reddi sh brown , dusky red and greyi sh red sandstone. 

Stromatolites were not obse rved in Kilian Lake area but e lsewhere these fossils 
commonly characterize carbonate beds of this formation. 

The m ost prominent weathering colo urs of the Kilian Formation are light 
grey, white, and red. They impart a striking appearance to the topography de­
veloped on Kili an rocks and contrast the sombre hues of the underlying and over­
lying formations. The soft nature of several of the lithologic constituents as well 
as the predominance of thin beds a re characters that fac ilitate eros ion . In con­
sequence Kilian rocks generally occupy topographic lows. In other places abundant 
sills of resistant basic rocks cause the formation to weather in relief. 

Only in the Kili an Lake area was a continuous section of thi s formation 
studi ed. It has, therefore, not been possible to determine whether the two described 
members mainta·in their identity throughout the extens ive belt of outcrops mapped 
as th e Kilian Formation; in fact, as will be noted below, there is some evidence 
that they m ay not. evertheless, brief observations at several widely sca ttered 
localities indicate th at, with one excepti on, the Kili an Formation is everywhere 
characte ri zed by lithologic types mo re or less similar to those of the typical rocks . 
The exception is worthy of note as it suggests the poss ibility th at the upper part 
of the Kili an Formation th at li es west of about longitude 113 °20' may include 
beds younger than occur in the type area. 
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Several fin e sections of the uppe r part of the Kilian Formation are exposed 
south of Minto Inlet, along the escarpment that is for med by the volcanic rocks 
of the Natkusiak Formation. This escarpment constitutes the southern limits of 
the valley of Kuujjua River. A section studied briefl y near the junction of longi­
tude 115 ° and the escarpment is shown below. 

S ection of Kilian Formation on North-facing Escarpm ent of K uujjua River 

Unit 
No. 

Thickness 
(feet) 

3. 

2. 

l. 

Overlying stra ta, vo lca ni c rocks of a tku siak Format ion . 
Sandstone a nd conglomeratic sandstone; mai nl y pale ye llowish brown to 

light brown , coarse gra in ed, thick bedded; hard ; clasts in conglomerat ic 
sandstone consist of rounded a nd subrounded gra nules and pebb les of 
crysta lline quartz; crossbedd ing is commo n; thi n beds of grey ish red, fine­
grai ned sandstone form mino r consti tuent ; u nit weath ers to li gh t grey but is 
largely covered by black lichens; basa l and upper contacts are sha rp 

Si ltstone and fine-grain ed sandstone; a lternating sequence; greyish red and 
mod erate red , thin bedded ; minor interbeds of thin beds of white gy psum 
and thin beds of grey shale and calcareous shale 

Sha le, caJcareous sha le, a rgi ll acoous limestone gypsife rous shale, gypsu m, 
siltstone, and minor fin e-grained sandstone ; interbedded ; thin bedded; 
principal colou rs, va rious shades of grey, white, greyish green and grey ish 
red ; contact with overly ing unit, gradat ional 
Total thickness 
Underl yi ng strata, cove red interva l in Kiii an Formati on . 

385.0 

155.0 

145.0 
685 .00 

The uppermost 385 fee t of sandstone and conglomeratic sandstone, described 
as unit 3, seems to have no counterpa rt in the type area. It ap pears to outcrop every­
where around the south wes t belt of the Natkusiak Formation th at lies south of 
Kuujjua River (see Pl. X ll ), and to thin in a no rtheaste rly direction. Nea r the 

Plate XII 

Uppermost thick -bedded sand­
stone and conglomeratic sand­
stone unit of the Ki/ion Forma­
tion, south side of Kuuiiuo 
River, south of Minto Inlet, 
Victoria Island. Gobbro sill 
with columnar jointing overlies 
the sandstone. 

57911-0-4 
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Plate XIII. View west over the Shaler Mountains, showing the northeastern lim it of th e 
Natkusiak volcanic formation. Th e arrow indicates the position o f the type sections 
of the Kilian and Natkusiak Formations (see also Pl. XIV) . (RCAF T334L ·66 ) 
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southwestern extremity of the northeast belt of the Natkusiak Formation (north 
of Kuujjua River ; about lat. 7l 0 18', Jong. 113 °40'), this unit is abo ut 100 feet 
thick. ear the junction of longitude 113 °20' and the northwest-facing escarpment 
of the Natkusiak Formation the unit is absent and the Natkusiak volcanic rocks 
rest directly on Kilian rocks that resemble closely the upper member of the Kili an 
Lake area. Possibly the thick-bedded sandstone and conglomeratic sandstone unit 
constitutes a third, uppermost member of the Kili an Formation, and perhaps the 
discontinuous distribution of this unit is governed by the magnitude of the un­
conformity beneath the Natkusiak volcanic formation. 

The presence of evaporites in units 1 and 2 of the described section presents 
problems that cannot be solved on the basis of avai lable evidence. Possibly these 
beds (units 1 and 2) arc correlative with the upper member of the Kilian For­
mation in the type area. If this is so, it follows that the two member described 
in the Kilian Lake area are not distinguishable in the country sou th and southca t 
of Minto Inlet. On the other hand, it is also possible that an unconformity under­
lies the thick-bedded sandstone and conglomeratic sandstone unit which, in cer­
tain places, causes thin beds to li e on the lower, cvaporitc-bcari ng member of 
the type area. Jf this last explanation is correct it would be desirable to separate 
the sa ndstone as a distinct formation. 

Natkusia!? Formation 

A sequence of volcanic rocks that consists of dark coloured, presumably 
basaltic flows and pyroclastic sediments, is here named the atkusiak Formation. 
This formation rests disconformably on the Kilian Formation of the Shaler Group 
and includes the youngest Precambrian layered rocks in the map-area. The 

atkusiak Formation is confined to Victoria Island, where it is exposed in two 
detached belts along the axis of the Holman Island syncline, the principal structural 
feature of the Shaler Mountains. The formation attains a maximum thickness of 
about 1,000 feet at about longitude J 12 °30'. Where individual flows have been 
recognized they are about 100 feet thick. Amygdules commonl y characterize the 
lower and upper parts of flows , wherea the inte rmediate rock is dense basalt. Red 
and green agglomerate, commonly poorly indurated and cut by thin veins of cal­
cite, is locally present at the base of the formation. The agglomerate comprise 
fragments of volcanic rocks, bombs, and baked sedimentary rocks of various 
types that arc embedded in a matrix of calcite and tuff; it varies from zero to 
300 feet in thickness. 

The formation is named for Natkusiak, late resident of Holman and wc ll ­
known travelling companion of Arctic explorer Vilhjalmur Stefansson. Natkusiak's 
grave is in the Holm an cemetery. The type section of the atkusiak formation is 
located some 16 miles south of Glcnclg Bay in north Victoria l sland and is 
illustrated in Plates XII I and X IV. The basal beds of the type section were 
examined briefly and measured by barometer ; they are described below : 
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Plate XIV 

Type sections of the Notkusiok 
volcanic formation (dork col­
oured), overlying the upper 
port of the Ki/ion Formation 
(light coloured). About 16 miles 
south of the head of G/ene/g 
Boy (see a/so Pl. XIII ). 

Section of Natkusia li' Forrnation in North -central Victoria Island 

Unit 
:-Jo. 

Thickness 
(feel) 

Overlying slrala, sLi ll higher flow,; in ~atkusiak Formation. 
5. Basalt flow, not exam ined. 
4. Ba a ll flow; a unit 3 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100± 
3. Ba a lt flow; dark greenish grey, Yc ry fine grn in ed, amygdulcs of 

calcite and chlorite rare in basal 6 iDches, abundant in upper 20 feet 90 
2. BasalL flow; lower half dark grey aDd aphaDitic, upper half dark 

greeni h grey and \"Cry fine grained, amygdules o[ calcite in basal 
6 iDches rrnd of chlorite and calcite in lop 20 feet, crude columnar 
jointing, top surface brecciated . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100 

l. Agglomerate; greyish reel, comp r i~ iDg angul ar and subangul ar frag­
meDts and b locks (up lo seYeral feet across) of limestone, shale, 
sandstone, and arnygd::doid a l basalt embedded in a ground-ma of 
1.u ff and calcite; cut by numerous veinlels of calcite; crumbly 
weathering; irregular bollom contact . . . . . . . . . . 80 
T otnl th ickness . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 370 
Underlying slrala, Kilian Formation. 

G abbro Dykes and Sills 

The Shaler Group and the atku iak Formation are extensively intruded 
by diabasic gabbro dykes and sills. The sills vary from very thin unit with little 
lateral extent to units about 100 feet thick that are traceable for tens of miles 
along strike. The thicker sill and volcanic flo ws of the N atkusiak Formation domi­
na te the ridged landscape of the Shaler Mountains (see Pls. VI, X, XI, XIII) . 
In the vici nity of Holm an Post gabbro sill s constitute about 90 per cent of exposed 
rock (see Pl. 1). The dykes and si ll s do not intrude Paheozoic rocks. 
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On freshly broken surfaces the intrusive rocks are characteristically greenish 
black to black. The principal weathering colour is rusty brown-a character 
shared with the Natkusiak Formation . C rude columnar jointing characterizes 
certai n sill s (see Pl. XII). Fine- to medium-grai ned textures predomi nate, but 
locally the rocks are aphanitic to very coarse grained. 

Cambrian ( ?) 

M aP-unit lOa 
This formation consists of an alternati ng succession of the fo llowing rock 

types, here arranged in decreasi ng order of importance: sa ndstone that is mainly 
green and red, but in part white and pink, fine gra ined and thin bedded; thin 
beds of red, green, and grey shale ; thin beds of red, green, and grey siltstone ; 
thin beds of fine- to medium-grained glauconitic sandstone ; grey, fine-grai ned, 
thin-bedded glauconitic dolomite; varicoloured, fine-grained , thin-bedded dolo­
mite. Locally, red , coarse-grained, thick-bedded sandstone and quartz-pebble 
conglomerate marks the base of the formation. Northwest of the head of Minto 
Inlet (see fossil loca li ty 3) a bed of relat ive ly pure oolitic hematite, abo ut 10 feet 
thick, lies within this formation. Des iccation fractures, c rossbeddi ng, ripple­
marks, and salt casts a re common sedimentary structures that indicate shallow­
water deposition . 

This formation includes the oldest Palreozoic rocks in the map-area, and 
li es wi th structural unconform ity on various Precambrian formations. It is well 
exposed along the sou th coast of Victoria Island from about the Richardson 
Islands to Wellington Bay; Washburn ( 1947, p. 33) described beds in this belt 
of exposures from wh ich he col lected unidentified brachiopods. In this region map­
unit lOa is about 150 feet thick. Tt is everywhere overla in by the extensively 
exposed dolomite formation that is referred to in this report as map-unit lOb. 
The contact between lOa and 1 Ob ha s been observed at two localities only, 
and in both instances it appeared to be gradational. Because of the small thickness 
and erratic di stribution of map-unit lOa, as wel l as the rapid ity of field in vestiga­
tions, it was found practical to map thi s formation separately only on the south 
coast of Victoria Island . Elsewhere on Victoria Island it is mapped together 
with map-unit lOb. Map-unit J Oa is locally represented along the Pal reozo ic­
Precambrian boundary that ex tends from about the north entrance of Minto 
Inlet to Glenelg Bay (i.e. , the northern boundary of the Minto Arch) . It is 
also present along the exposed parts of the P ~tl reozoic-Precambrian contact that 
marks the southeastern bou ndary of the Minto Arch. It appears to be absent, 
however, arou nd the small Precambrian inliers that are scattered north of Coro­
nation G ul f in the interior of Victoria Island . As near as could be determined , 
map-unit 1 Oa is absent around much of the Jong salient of Precambrian rocks 
that extend northerl y from Wellington Bay. The greatest th icknesses of thi s map­
unit were observed north of the head of Minto Inlet and south of Richard Collinson 
Inlet, where the formation is about 360 and 400 feet thick, respect ively. At neither 
locality is the base exposed. 
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There is evidence to indicate that the Precambrian-Pal xozoic boundary on 
Victoria Island is marked by considerable relief. It appears probable, therefore, 
that map-unit lOa occupies topographic lows on Precambrian surface. Further­
more, it is probable that the source of the sediments of map-unit lOa was the 
adjacent topographic highs. This explanation alone could account for its erratic 
distribution. 

The following fos :;:ils have been collected from map-un it lOa. Identification 
are by A. W. Norr is of the Geological Survey. 

Locality I . Near north entrance to Minto Inlet. about 6} miles south of Cape 
Peter Richards (GSC locality 44291). 

linguloid brachiopod 
l phidella? sp. 

Locality 2. South coast of Victoria Island , ::tbout J 0 miles southeast of Cape 
Colborne (GSC locality 4014 l ). 

Ling11lella? sp. 
1inguloid brachiopods 

Locality 3. About 12 miles north west of the head of Minto Inlet (GSC locality 
39313). 

Dicellomus? sp. 

Locality 3A. From beds strat igraphical ly lower than GSC loca lity 39313. 
Scolithus sp . 

Locality 4. About 4 miles northeast of the head of Minto Inlet (GSC locality 
39311). 

Scolithus sp. 

orris states that none of the fossils from these loca lities is sufficiently 
well preserved or diagnostic to date map-unit lOa with any degree of certainty. 
Scolithus, according to Norris, is widespread in early Pala:ozoic rocks but of little 
stratigraphic value. The genus identified tentatively a lphidella is fairly common 
in Middle Cambrian rocks of Western Canada, but also occurs in rocks of 
Upper Cambrian age. orris suggests a possible Upper Cambrian age for 
map-unit lOa, mainly on the occurrence of specimens that may represent 
Dicel/ornus. 

Ordovician and Silurian 

Map-unit lOb 

Map-unit lOb, composed almost entirely of dolomite, is the most widely 
exposed formation within the map-area . Thi formation outcrops throughout 
roughly th ree quarters of both Victoria and Stefansson Islands. Throughout this 
large area the beds are horizontal or gently inclined. The topographic relief 
is low. As a result, individual outcrops generally reveal a small thickness of 
beds, representing a mere fract ion of the total thickness , and it is difficult to 
estimate the total thickness of map-u nit lOb from outcrop data . On Wollaston 
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Peninsul a expos ures are essentiall y hori zonta l throughout an area with a relief 
of a bout 800 feet. This figure provides a minimum estim ate for the total 
thickness in south western Victoria J land . ln northwest Victoria Jsland, south of 
Richard Collinson Jn let, abo ut 2,000 feet of an incomplete section of m ap-uni t l Ob 
is exposed nea r a fault. This loca lity presents the thickest continuously ex posed 
section of map-un it lOb. 

Some idea of a maximum limit for the thickness of map-uni t JOb may be 
obtai ned from aeromagnetic data (see Gregory , et al. , 1960, p. LO). T hese data 
suggest a depth to basement of from 1,000 to 3,000 feet at the east coast of 
Victoria I sland , a t latitude 72 °N, where the map-·unit is exposed at the surface. 
A simil ar estimate for depth to basement is given by G regory (op . c it. ) fo r 
northern Stefansson Island. There the profi le line is close to the boundary 
between map-unit lOb and the ove rl ying R ead Bay Group, which suggests that 
on northern Stefansson Island the total thickness does not exceed 3,000 feet. 
Acco rding to Gregory the figure could be less than 3,000 feet, because the 
thickness of rock above the basement, as determ ined from the acromagnetic 
anoma lies, could include late Precambrian rocks , if such rocks occur stratified 
and undeformed beneath the surface of Stefansson Island. Thus the thickness 
of this formation probably does not exceed 3,000 feet and the maximum thick­
ness in the map-a rea may approx im ate this figure. lt may be mentioned that 
this figure is considerably Jess than the thickness of t he contempora ry formatio ns 
on Cornwal li s Island . There (see Thorsteinsson, 1958, p. 30) the equivalent 
beds (Cornwallis and Allen Bay Formations) are 10,500 feet thick . 

Map-unit lOb is mainly a remarkably uniform and drab succession of dolomite 
beds that are thin to mainly thick bedded, dense to porous and vuggy, and fine 
to coarse grai ned. The dominant colours of this unit are grey, ye ll ow, and brown, 
weathering grey, yellow, and pink. Other lithologic constituents that fo rm abo ut 2 
per cent of the formation include: whjte, thin beds of porcellanitc and grey vitreous 
chert that commonly occur as breccia; dolomite des iccation breccias; and thin beds 
of green a nd grey dolo mitic shale and sha le; vari coloured fine-grained to aphanitic 
dolomite, and grey fine-grained sa ndstone, a ll of which common ly character ize the 
basal 50 fee t to 150 feet of the fo rm ation. On gentle slopes the dolomite beds 
weather commonl y to sugary m asses, whe reas rough, pitted surfaces generally char­
acterize steep faces. Y. 0. Forti er ( see Fortier, et al., 1953, p. 2087) reports solid 
bitumen in cavernous dolomite near Greely H aven o n the eas t coast of Victoria 
Island . Th is dolomite is considered to belo ng to map-unit l Ob. T he p resence of 
reefal deposits on Victoria Island is suggested by vuggy, massive, tabular bodie , up 
to several feet thick, as well as by o th er mass ive beds th at a re characterized by 
ab undant algal-like structures. Massive hummock-shaped outcrops of dolomite, 
some up to 50 fee t thi ck, arc fo und on the cast coast of Stefansson Island about 40 
miles north of Goldsmith Chan nel, and these may represent biohcrms . The basal 
contact of map-unit J Ob with map-unit I Oa is described on page 39. 

Typical exposures of the dolomite beds of map-unit lOb are illustra ted in 
Plates XV and XVI. 
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Plate XV 

Exposures of Pakeozoic dolo ­
mite (mop-u nit 10b), about 4 
miles so uth of Hadley Bay, 
northeastern Vict oria Island. 

Foss il s a re sca rce in thi s map-unit and, as with most fossils that occur in dolo­
mite, prese rvation is poor. A lga l-l ike structures a re perhaps the most ab undant 
foss il s. They a rc of two general types: ( I ) Hemispheri ca l structures that vary from 
Jess than an inch to over 2 feet in d iameter. Such structures a re composed of suc­
cessive lamin ae of do lomite that are variable in texture and colour. Striking features 
of certain landscapes on Victoria Island a re fi elds of the larger hemispherical 
mounds that cover stripped beddi ng planes. (2) Masses of altern ating laminae of 
chert and do lomite that arc high ly irregula r in shapes and sizes, and embedded in 
a matrix of dolomite. These structures commonl y characterize mass ive beds several 
feet thick and arc suggest ive of biostrom es. 

Poorly prese rved inve rtebrate foss il s were taken from widely separated out­
crops of map-unit l Ob on Victoria Island. The stratigraphic position of these col­
lections, both relative to one another or to the base and top o( the formation, 
could not be determi ned, but none ap pea red to occur withi n the basal few hundred 
feet of the formatio n. 

The o ldest datable collection of foss ils was take n on the east coast of Victoria 
Island, about I 0 miles south of Cape ygaa rd . Identifi cat ions by G. W. Sinclair 
arc as follows (loca li ty 5; GSC loca lity 40 131): 

R eceptac11/ites sp. 
C onioceras sp. 
cf. Kochoceras sp. 
cf. Cyrtorizoceras sp. 

The nauti loid C onioceras is genera lly considered to constitute an index foss il 
of the Middle Ordovici an, in terms of the North American stand ard section. Thor­
steinsso n (in Fortier, et al. , in press) h as recorded Conioceras from the Cornwallis 
Formation of E llesmere Island . In the Cornwall is Formation Conioceras seems 
to characterize a di stinct zone, below the zone wi th the "Arctic Ordovician fauna", 
which appea rs in the upper part of the Cornwalli s Formation . 
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Plate XVI. Boundory between Pol<eozic and Precambrian rocks on Natku siak Peninsula, 
northe rn Victoria lslond. Note clso drumlinoid and crag-and-tail hills 
with northwesterly orientation. (RCAF A16330-57) 
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Presumed representatives of the "Arctic Ordovician fauna" have been 
identified and dated by G. W. Sinclair. These are li sted as follows : 

Locality 6. South side of Minto Inlet, near entrance to inlet; suggested age-

Upper Ordovician (GSC locality 41020). 

Streptelasma sp. 
Palaeophyllum sp. 
Labyrinthes sp. 
Maclurites? sp. 
Digenuoceras sp. 

Locality 7. East coast of Victoria Island, near [sachsen Point ; suggested age­

Upper Ordovician (GSC locality 40130). 

Armenoceras sp. 
Apsidoceras sp. 

Locality 8. East coast of Victo1ia Island, near Frcdrikshald Bay; suggested age-

Upper Middle Ordovician (GSC locality 40132). 

Wilsonoceras cf. W. squawcreekensis Miller 
Nesperorthis sp. 
Pholidops cf. P. tren tonensis Hall 
R eceptaculites sp. 
bryozoans 

Poorly preserved representatives of the "Arctic Ordovician fau na'', mainly 
from Read and Sutton Islands, which lie off the south coast of Victoria Island, 
have been described by Miller and Youngquist ( l947). It seems fairly certain 
that the rocks referred to here as map-unit lOb were the host rock of the fossils 
described by Miller and Youngquist The stratigraphic relation hip of the variou 
collections described by these authors is not known with certainty and some of 
the fossils were not collected in situ . Nevertheless, Miller and Youngquist conclude 
that most forms are of Upper Ordovician age. A few of those represented could 
be as young as Silurian accord ing to these authors , but they state that if the 
collections represent one fauna only, then it is of Upper Ordovician age. 

Graptolite were collected from a 6-inch bed of bituminous shale interbedded 
with dolomite on Falsen Island, which lies immediately off the east coast of 
Victoria Island (locality 9; GSC locality 40820). According to Thorsteinsson, 
one species onl y is represented and it is identical to Orthograptus n. sp. A that 
characterizes a well-defined faunal zone in basal beds of both the Allen Bay 
Formation and Cape Phillips Formation (see Thorsteinsson , 1959, p. 46) . The 
Allen Bay (Upper Ordovician to Middle Silurian) and Cape Phillips Formations 
(Upper Ordovician to Upper Silurian) are widely distributed in the Arctic 
Archipelago and represent shelly and graptolitic facies, respectively. Both forma­
tions overlie the Corn wall is Formation. Ortlwgraptus n.sp. A is dated by Thor-
teinsson (op. cit.) as Upper Ordovician. 
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The stratigraphic relationship of Orthograptus n.sp. A to any of the occur­
rences of the Arctic Ordovician fossils on Victoria Island is not known . In its 
occurrence in the Allen Bay and Cape Phillips Formations to the north and 
northeast of Victoria Island, Orthograptus n.sp. A occurs above, below, and 
associated with faunas of Arctic Ordovician aspect. 

Two small collections of foss ils from map-unit lOb have been identified and 
dated as Silurian by T. E. Bolton. They are listed as follows: 

Locality 10. East coast of Victoria Island near Greely Haven ; collected by 
Y . 0. Fortier, 1947 (GSC locality 17177). 

cup coral indet. 
favositid coral 
pentamcrid brachiopod-Rhipidium sp. or 

Conchidium sp. 

Locality 11. North Victoria Island , about half-way between Richard Collinson 
Inlet and the head of Glenelg Bay (GSC locality 41021). 

Romingeria sp. 
Hormotoma sp. 
?Raphistomina sp. 

The range in age of map-unit lOb may be reasonably assumed as Middle 
Ordovician to Middle Silurian. This is based partly on faunal evidence (discussed 
above) and partly on the stratigraphic position of map-unit lOb below the Read 
Bay Formation of Middle to Upper Siluri an age. Moreover, a correlation seems 
fairly well secured between map-unit lOb and the Allen Bay Formation as well 
as much, if not all, of the Cornwallis Formation. There are, however, indirect 
reaso ns, which suggest that map-unit lOb may include beds older than Middle 
Ordovician, which represents the oldest age determination provided by fossils. 
These reasons are: (l) No fossils were collected in beds known to represent the 
basal few hundred feet of the formation; ( 2) The gradational contact rel ationship 
of map-unit lOb with map-unit lOa (the latter is tentatively dated as Upper 
Cambrian) suggests that the lower part of map-unit lOb may also be as old as 
Lower Ordovician and Upper Cambrian; (3) Rocks of Lower Ordovician age 
are now known to occur in the eastern Arctic Lowlands, in Foxe Basin (see 
Blackadar, 1958; Thorsteinsson and Tozer, 1960, p. 5), and consequently might 
be present also in the western Lowlands. 

Silurian 

Read Bay Group 

The Read Bay Formation was named by Thorsteinsson and Fortier (1954; 
see also Thorsteinsson, 1959) for a thick succession of mainly limestone beds 
of Middle and Upper Silurian age on Cornwallis Island. This formation bears 
the well-known Atrypella fauna. Later investigations have demonstrated the 
presence of the R ead Bay Formation in Devon , Prince of Wales, and Somerset 

45 



Banks, Victo ri a, and Stefansson Islands, Arctic Archipelago 

Islands (see Fortier, 1957 ; Geo!. Surv., Canada, Prel. Maps 19-1959, 20-1959). 
A trypel/a-bearing beds in north Devon Island and in E llesmere Island have been 
referred to the Dou ro Formation (see Geo!. Surv., Canada, Pre!. Maps 20- 1959, 
21-1959) . 

Three tructurally conformable formation s are well exposed in the north part 
of Stefansson Island. They a re considered to represent equivalents of the Read 
Bay Formation, which in thi s area has the att ributes of a group. From oldes t to 
youngest these format ions a re provisionally des ignated as map-units 1 la . 11 b 
and 11 c. Three small a reas of outcrop in no rthwestern Victoria Island are 
considered as also belonging to the R ead Bay Group . 

Stefansson Island was remote from the base of the Geological Survey party 
and relatively little tim e could be devoted to the study of thi s interes ting area. 
Estim ates of thicknesses of the vario us map-units in the Read Bay Group are 
probably not very accurate. The formation s of thi s group as developed on Stcfa ns­
son Island are described below. 

Map-unit 1 J a is about 400 feet thick and consists of lim estone and minor 
dolomite. It li es with perfect conformi ty upon the dolomite beds of map-unit LOb. 
Grey lim estone and greyish green lim estone dominate the lower part of thi s 
formation whereas dol omite predominates in the upper part. The best exposures 
occur in northwestern regions of Stefansson Islan d. Typical represe nta tives of the 
A trype /la fa un a were collected from map-un it l l a on Stefansson I sland a nd have 
been identified by T. E. B olton. They are as follows : 

Locality 12. orthwest Stcfansson Island (GSC localities 408 14, 40810). 
Solenopora sp. 
Trepostomc bryozoa n fragments 
Parafavosites sp. 
Favosites sp. 
Syringopora sp. 
H mrellella sp. 
Stegerhynchus? sp. 
Atrypella scheii (Holtedahl) 
Hormotoma? sp. 
Encrinurus sp. 
Lcpcrd i ti cl ostracocls 

Locality 13. orth wcst Stcfansson l sland ( GSC locality 4081 1). 
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C /a throrlictyon sp . 

Favosites sp. 

H owe/le/la sp. 

Stegerhynchus? sp. 
A trypella scheii (Holtcd ahl) 

Proetus sp. 

L cperditid ostracod 
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Plate XVIII 

Graptolitic beds (map-unit 11b) 
of Read Bay Group, fossil 
locality 16, northeastern Stef­
ansson Island. The strata ore 
dipping gently to the north. 
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Plate XVII 

Read Bay limestone (map-unit 
Jla), fo ssil locality 14, north ­
eastern Stefansson Island. 

1119 37 

Plate XIX 

Read Bay dolomite (map -unit 
11 c), north -central Stefansson 
Island. About 4 0 feet of beds 
are exposed at this locality. 
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Locality 14. ortheast Stefansson Island ( GSC locality 40812). 
brachiopods-4 or 5 genera 
Frammia sp. 

Locality 15. North coast or Stcfansson Jsland (GSC locality 40809). 
Ho1 velle!la sp. 
Atrypcl/a scheii (Holtcclahl) 
Megalomus sp. 
H orn1otoma sp. 

Map-unit 11 b, the intermed iate formatio n of the Read Bay Group, consists 
of grey shale that is variably calcareous and weathe rs grey to greyish ye llow. This 
formation is abo ut J 25 feet thi ck. The o nly good expos ures of this format ion arc 
in a small stream in northeastern Stcfansson Island, about 5 miles inland from the 
coast (see Pl. XVJll ). In this creek Monograptus n .sp. and Monograptus co /onus 
(Barrandc) were collected from shale (locality 16; GSC locality 40818). These 
graptolites have been indentified by Thorsteinsson, who considers that M. co/01111s 
ind icates a lower L udlovia n (Upper Silurian) age. 

Map-unit llc comprises at least 150 feet of grey, thin-bedded do lomite that 
is apparently unfossiliferous. The formation is well exposed along several streams 
that drain the no rth coasta l region of Stefansson Island and it includes the you ngest 
beds exposed o n the island . 

Typical examples of map-units J I a , l J b and l lc as ex posed on Stefansson 
Isla nd are illu st rated in Plates XV II , XV III and X I X. 

Map-u ni ts 11 a and l J b appear to equate with the lowest member of the 
Read B ay Formati on on Co rnwall is Isla nd ( i.e. , Member A , see T horstei nsson, 
1959, p . 70). This correlation is based on the common occurrences of the 
Atrypel/a fa una in map-unit ll a and in M ember A, and the approximate equi­
valence ·in age of M onograp1 11s co /onus (Barrande) in map-unit llb a nd Mo110-
grapt 11s bohemicus (Barra n de), a lower Ludlovian gra ptoli te that forms a distinct 
zone in the upper beds of Member A. Map-u nit I l e is admittedly not typ ica l of 
the R ead Bay Formation as developed on Cornwallis Island , but because of the 
correlation suggested above as well as the absence of ev idence to the contrary, 
map-unit Il e is provisiona lly correlated with pa rt or a ll of the three u pper member · 
(Members B , C and D) of the R ead Bay Fo rm atio n on Cornwalli s I sland. 

Thorsteinsson (1959, p. 72) has shown th at the Atrype/la fa un a in M ember 
A of the R ead Bay Formation on Cornwalli s Island ra nges from Upper Wenlockian 
( upper Middle Siluri an) to Ludlovian (Upper Silurian). It is probable that the 
Read Bay Group on Stefansson Jsland spa ns the same age ra nge. 

The tota l thickness of R ead Bay strata on Stefansson Island is about 675 feet. 

Exposures of the R ead Bay Group o n Victoria Island are poor. A collection 
of foss il s taken from a 20-foot section of grey limestone th at o utcrops near the 
head of Richard Collinson Jnlet on Prin ce Albert Peninsula have b een identified 
by T. E. Bolton as fol lows (loca lity 17; GSC locality 40815): Solenopora sp., 
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Howe/lei/a sp., Fardenia sp., A trypella scheii (Holtedahl) , Hormotoma sp., Her­
mannina sp., and kloedenid ostracods. This exposure probably represents map-unit 
l la . Exposures of unfoss iliferous dolomite occur west and north of locality 17, 
and are presumed to equate with map-unit l lc of the R ead Bay Group. However, 
the possibility cannot be excluded that these isolated dolomite exposures may 
represent the Middle Devonian Blue Fiord Formation, or even map-unit lOb of 
Ordovician and Silurian age. 

In no part of the map-area has the top of the Read Bay Group been 
observed. Moreover, as the next youngest rocks in the map-area are of Middle 
Devonian age, the nature of the Siluro-Devonian boundary is unknown . An 
intensive search was made for exposures of this interval, but without success. 
The rocks that involve this time are apparently concealed by the thick glacial 
deposits of Prince Albert Peninsula and by the waters of Viscount Melville 
Sound north of Stefansson Island. 

Devonian 

Blue Fiord Formation 

Midd le Devonian marine sediments, including limestone, dolomite, and 
sha le, are exposed on Prince Albert Peninsula of Victoria Island and are referred 
to the Blue Fiord Formation (see McLaren, 1959, p. 140; Geo!. Surv., Canada, 
Pre!. Map 18-1959 ; ibid. , Pre!. Map 21-1959). The Blue Fiord Formation is 
exposed a long the southeastern shore of Prince of Wales Strait, from Deans 
Dundas Bay to within about 16 miles of the northeast end of the strait. Exposures 
of this formation are a lso found on the Princess Royal Islands in the middle of 
Prince of Wales Strait. The lower contact of the Blue Fiord Formation has not 
been seen; it is presumably concealed by the thick glacial deposits that form 
the surface of much of Prince Albert Peninsula. The upper contact with the 
overlying Devonian beds of the Melville Island Formation is apparently con­
cealed by the waters of Prince of Wales Strait. 

Fossils are fairly common in Blue Fiord beds. They have been identified 
by D. J. McLaren, who states that all of the collections are of Middle Devonian 
age and that most, and perhaps all, are early Middle Devonian (Eifelian). 
According to McLaren, the fossi ls suggest a correlation with the Blue Fiord 
Formation of Ellesmere, Bathurst, and Melville Islands (see McLaren, op. cit.; 
and Thorsteinsson and Tozer, 1959a). One isolated outcrop of dark grey cal­
careous shale on Prince Albert Peninsula that has been inc luded in the Blue 
Fiord Formation is lithologically simil ar to the Eids Formation, which underlies 
the Blue Fiord Formation on E llesmere and Bathurst Islands. It ca nnot be 
establ ished that the Bids-like outcrop on Victoria Island underlies the principal 
carbonate exposures included in the Blue Fiord Formation. 

Fairly good exposures occur in many of the streams that flow into Prince 
of Wales Strait. Most of these exposures are isolated , and they genera ll y reveal 
relatively smal l thicknesses of beds. Consequently, it has not been possible to 
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construct a stratigraphic section for the whole format ion, nor is it poss ible to 
sugges t the total thickness . As far as known, the thickness of the Blue Fiord 
Formation is several hundred feet. It is probably considerably Jess, however, 
than that of the Blue F iord Formation of the Queen E lizabeth Islands, where a 
maximum of 3,800 feet h as been measured (see McLaren, 1959, p. 740). 

Brief descriptions are given be low of the rocks and fau nas of the Blue 
F iord Formation that have been studied on Prince A lbert Peninsula and on the 
larger of the Princess Royal Islands. T hese descriptions proceed from southwest 
to northeast. 

The exposures at Hay Point, on the north side of Deans Dundas Bay. 
comprise about 50 feet of grey dolomite with A mphipora (loca lity 18 ; GSC 
loca lity 40797). Mound-like structures in these rocks appear to represent 
bioherms. 

Twelve miles northeast of H ay Point , Blue F iord beds comprise about 70 
feet of da rk grey, thin- to medium-bedded , fine- to medi um-grained limestone, 
which weathers l ight grey (see Pl. XX). Fossils co llected from these beds include 
the fo llowing (locality 19; GSC loca lity 40800; ostracods identifi ed by M . J. 
Copeland , the remainder by D . J. McLaren): 

Keriophyllum sp . 
A lveolites sp. 
Productella sp. C 
"Gypidula pseudogaleata H all " , of Meye r, ] 9 l 3 
Atrypa 2 spp . 
Paracyclas robusta Tolmachoff 
rhynchonell id n . gen.? 
M o/leritia canadensis Copeland 
H ermannina cf. H. consobrina (Jones) 

Iso lated outcrops occur 18 mi les southwest of Armstrong Poi nt, in the 
bed of a sma ll stream flowing into Prince of Wales Strait. These beds comprise 
black shale, ca lcareous shale, and argi ll aceous limestone. Fossils collected from 
this locality ( locality 20; GSC locality 40796) have been identified by D. J. 
McLaren as follows: 

Sty /iolina sp . 
Chonetes sp. 
P/ectospirif er sp. 
rhynchonellid indet. 

The beds are somewhat disturbed tectonically, and no section was measured . 
At the southeast end of the outcrop the beds are horizontal. Small folds, and 
possibly a fau lt, disturb the beds at the middle of the outcrop . At the northwest 
limit of the exposure the beds dip gently to the northwest, i.e. , they conform to 
the regional dip. Owing to these structural complications a reliable estimate of 
thickness could not be made in the time ava il able. The total thickness exposed 
is probably about J 50 feet. 
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Plate XX 

Exposure of Blue Fiord limestone on Prince Al­
bert Peninsula, about 12 miles northeast of 
Hay Point . (Fo ssil locality 19.) 

Bedrock Geology 

ll l YJYB 

These beds resemble, in lithological and fau na! facics, the Eids Formation 
of Ellesmere and Bathur t Islands (see McLaren , in Fo rtier, et al., in press), 
which underlies the Blue Fiord limestones on those islands. However, the Bids 
facies is common in Devoni an rocks and may occur at more than one level in 
the Arctic Jsiands. It is not established, or even suggested, that the Eids-like 
rocks southwest of Armstrong Point underlie the Blue Fiord limestones of Prince 
Albert Peninsula. The stratigraphi c position of these rocks in relation to the 
limestones is not known . 

Excellent exposures were examined on the larger of the two Princess R oyal 
Islands, in Prince of Wales Strait (see Pl. XXI). T he occurrence of fossilifero us 
rocks on these islands was noted in the last century. In 1850-51 HMS 
Investigator wintered near the islands and M 'Clure obta ined a foss il that was 
described and figured by H aughton ( 1857, p. 66, Pl. II, fig. 4) . Haughton re­
marks "at Princess Royal Isl and .. . this limestone ... contains a fossil . .. 
T. [Terebratula] aspera, eminently characteristic of the E ifclian beds of Germany, 
which form in that country the Upper Silurian strata". The Eifelian beds are 
now of course assigned to the Devonian , but D . J. McLaren informs the writers 
that Haughton's correlation i essentially correct. 
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Plate XXI 

Th e larger of the Princess Royal 
Islands, in Prince of Wale s 
Strait. View is to the northeast 
with the smaller island ond the 
shore of Prince Albert Penin­
sula in the background. The 
high, so utheast port of the 
island exposes light grey cri­
noidol lim es tone (Blue Fiord 
Formation of Devonian age). 
Th e low-lying northwest port is 
composed of dork shale ond 
lim estone, also assigned to the 
Blue Fiord Formation. 

The high southeas tern part of the larger island exposes about 200 feet of 
light grey, ve ry coarse gra ined, thick-bedded to mas ive, bioclastic, in part 
vuggy, limestone, which weathers to a very ligh t grey, almost white. Much of 
the rock is composed of large crin oid columnals, up to three quarters of an 
inch in diameter. Foss il s from this limestone (locality 21; GSC locality 40798) 
have been identified by D. J . McL aren as fo llows : 

Favosites sp. L 
dalmanel lacid indet. 
Gypidula sp. C 
rhynchoncllid , n . sp.? 
Atrypa spp. 
Spinatrypa sp. F 
"R eticularia" ex gr. R. curvata ( Schlotheim ) 

According to McLaren, th is is an Eifeli an fa un a like that of the Blue Fiord 
Formation of E llesmere and Bathurst Islands. 

On the northwest side or the larger island low cliffs expose about 30 feet 
of grey crinoidal limestone intcrbcdded with dark grey to black shale and cal­
careous shale. The dark ca lcareous shales conta in many trilobites and other 
fossi ls (GSC locali ty 40794). The stra ta on the island dip northwesterly and 
the dark colou red beds are partly strat igraphically above the massive light grey 
limestone. Viewed from the air, the precipitous cliffs near the southwest tip 
of the island seem to show intcrfingering of the light and dark coloured beds 
(see Pl. XXI). Possibly the light coloured massive crinoidal limestone represents 
talus that accumulated on the margin of a reef and the darker beds to the north 
may be deposits th at accumul ated in deeper water adjacent to the reef. 
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The smaller of the Princess Royal Islands was not vis ited by the Geological 
Survey party. Armstrong (1857, p . 268) mentioned th at "This little island is 
rich in fossil remains, chiefly Corallines, Encrinites and Pentacrinites ... " This 
suggests that Blue Fiord limes tone is exposed on the smaller island. Some of 
Armstrong's observations, however, are not likely to be confirmed, for he also 
records that the "limes tone . . . in some situ ations was plentifully studded 
with garnets", a barely credible observation beca use of the unmetamorphosed 
state of the Devoni an rocks of the map-area. 

Exposures occur in many of the strea ms that flow into the northern part 
of Prince of Wales Strait. Four miles southwest of Armstrong Point a small 
stream exposes about 12 feet of medium-bedded, fi ne-grained limestone, in part 
bioclastic and brown weathering. Foss il s collected here inc lude Atrypa and 
Paracyclas (locality 23; GSC locality 40799). 

At least 100 feet of limes tone is exposed in the relatively prominent river 
that reaches Prince of Wales Strait 16 miles northeas t of Armstrong Point (see 
PL XXII ). The limestone is grey, mainly fine-grained with some fossil debris . 
It is also characterized by " birdseyes" of crystalline ca lcite, like those of the 
Ordovician Lowville limestone of Ontario and New York. 

Plate XXll 

Canyon on Prince Albert Peninsula, 16 miles north­
east of Armstrong Point. Exposures are Blue Fiord 
limestone. Canyon walls are about 100 feet high. 

111939A 
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The northeasternmost exposures of this map-unit are 16 miles southwest of 
Peel Point. These beds comprise mainly medium-bedded lime tone that is partly 
argill aceous and characterized by many coquinoid layers and Alveolites colonies 
in position of growth. Partings of green shale also occur in thi ection, which 
is about 70 feet thick. Fossi ls are very abundant and the following have been 
identified (locality 24 ; GSC locality 40795 ): 

A/veolites sp. B 
Endophyllum sp. A 
digonophyllid , cf. Glossophy/lum sp. 
Productella sp. D 
Tentacu /il es sp. 
A try pa spp. 
Schizophoria sp. 
small "martinioid" brachiopods 
"Schuchertella" sp. 
proetid trilobite fragments 

Melville I sland Formation 

The Melville Island Formation was named by Tozer (1956, p . 14) for a 
thick sequence of Devonian elastic sediments that outcrop on the west coast of 
Melville Island. In subsequent inve tigations of the geology of Melville Island, 
Thorsteinsson and Tozer (1959a) subdivided and mapped three formations 
in the rocks that were included previously by Tozer in the Melville Island 
Formation. The three form ations are, as yet, unnamed. In a preliminary report 
Thorstein sson and Tozer (op. cit.) refer to these formations as map-units 6, 7 
and 8 (from oldest to youngest). The forma tions are described briefly as 
fol low : Map-unit 6, mainly grey, marine and nonm arine, sand tone, siltstone 
and shale; 4,500 to 8,000 feet thick. Map-unit 7, mainly white nonrnarine sand­
stone; 2,500 feet thick. Map-uni t 8, green, grey, and white, commonly car­
bonaceous, nonmarine sandstone, shale, and coal; with marine intercalations, 
4,000 feet thick. 

A thick succession of Devonian rocks represented principally by drab, non­
marine and marine, elastic sediments, occupies a large roughly rectangular­
shapcd region in northeas t Banks Is land . Excellent exposures of these rocks , 
which are here referred to the Melville Island formation, occur in sea-cliffs that 
face M'Clure Strait (see Pls. XXIII-XXV; also figs. 8, 9, 10 and 11 in Manning, 
1956). As is pointed out later, it is possible that all three of the unnamed 
format ions recognized by Thorsteinsson and Tozer (op. cit.) on Melville Island 
are represented on Banks Island, however, on the latter island they have not 
been mapped separately. The regional strike of the Melville Island Formation 
in northeast Banks Island is about N45 °E. The regional dip is northwesterly at 
angles generally less than 5 degrees. Gently dipping northeasterly trending 
fiexures characterize the northwestern regions of these outcrops but these struc-
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Mercy Bay 

Plate XXlll. Aerial view of northeastern Banks Island, looking west . Note the youthfully 
dissected plateau developed in the elastic rocks of the Melville Island Form ation 
(Middle ond Upper Devonian). The arrows point to a bed of white sandstone 
that reflects the northwesterly homoclinal dip of the Devonian rocks of north ­
eastern Banks Island . (RCAF T422L -228) 
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tures have not been precisely delineated. Three small outcrop areas of Melville 
Island Fom1ation in tbe heavily drift-covered region on the east coast of Banks 
Island are clearly related to the structu ral pattern o( the northeast part of the 
island. The Melville Island Formation is exposed also along the axis of the Cape 
Crozier an ticline near the northern ex tremity of Banks Island ( see figs. 41 and 42 
in Manning, 1956). 

The contact of the Melville Island Formation with the underlying Blue 
Fiord Formation is hidden beneath the waters of Prince of Wales Strait, which 
in this region appears to fo llow the strike of bedrock. The Melville Island 
Formation is overla in unconfo rm ably by beds of Lower Cretaceous age. 

The Melville Island Formation, as exposed on Banks Island, consists mainly 
of the following rock types that are here arranged in about decreasing order of 
importance: grey and greyish green, fin e- to medium-grained , thin- to medium­
bedded sandstone, micaceous sa ndstone, and minor ca lcareous sandstone; grey 
and greenish grey, thin- to medium-bedded siltstone, micaceous siltstone and 
calcareous siltstone, grey and greeni sh grey shale, micaceous shale and calcareous 
shale; these litbic types weather to drab grey and greenish grey. White sandstone 
and reefoid limestone constitute relatively minor constituents, together with 
minor interbeds of grey, fine-grained , red weathering calcareous sandstone, up 
to 3 feet thick. Carbonaceous fragments, and less commonly fragments of 
armoured fish characterize beds of sandstone and siltstone. Manning (1956, 
pp. 43 , 44) reports a seam of coal 4 inches thick west of Cape Vesey H amilton 
and two seams about 8 inches th ick in Pim R avine. The rocks bearing these 
coa l sea ms unquestionably belong to the Melville Is land Formation. The elastic 
rocks that dominate the Melville Island Formation are differentially indurated ; 
some beds being virtually unconsolid ated and others very hard. 

A uniform sequence of white, fine-grained , thin- to medium-bedded sand­
stone beds, about 100 feet thick, is well exposed in the sea-cliffs that face 
M'Clure Strait. Plate XXIII hows thi s white sandstone unit dipping gently north­
westerl y along the face of the cli ffs until it finally disappears below sea-level, 
about 5 miles southeast of Rodd Head. The white sandstone unit contrasts 
remarkably with the adjacent and otherwise drab coloured rocks of the Melville 
Island Formation. On the bas is of lithologic similarity, it is suggested that this 
white sandstone unit on Banks Island may be correlated with map-unit 7 (see 

Thorsteinsson and Tozer, 1959a) on Melville Island. H owever, as white sand­
stone sequences of greater thicknesses than the one described above, on Banks 
Island, were included by T horsteinsson and Tozer in map-unit 8 on Melville 
Island , this suggested correlation is perhaps somewhat tenuous. 

Magnificent examples of biostromal and bioherm al reefs a re well exposed 
in the upper part of the Melville Island Formation on Banks Island (see Pls. 
XXIV, XXV) . The reefs , which ou tcrop over some 50 square miles of country 
th at is centred around a point about J 5 miles southeast of Mercy Bay, are more 
resistant to eros ion and li ghter in colour than the adj acent grey elastic sedimen ts. 
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Plate XXIV 

View looking north toward 
Mercy Bay, northern Banks 
Island. The light coloured knolls 
ore Upper Devonian reefs em · 
bedded in typical elastic rocks 
of the Melville Island Forma­
tion. The view is essentially 
parallel to the strike of bed­
rock. 

Plate XXV 

Gyrfalcon Bluff, near the head 
of Mercy Bay, northern Banks 
Island. The bluff is composed of 
Upper Devonian reef limestone. 
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Con equ ently they stand out as rema rka ble topogra phic feat ures on the landscape. 
About four hours was a ll the time that was devo ted to the study of thi s interest­
ing area . 

The biost romal reefs are formed of tab ul ar m asses that pinch out in variou 
directions. Individua l biostromes average about J 00 to 200 feet in maximum 
thickness. Three biostromal reefs, sepa rated by 300 to 400 feet of elas tic sedi­
ments, were observed in sequence on one va lley wa ll about ] 0 miles southeast 
of the head of Mercy Bay. The oldest of the reefs at this loca li ty was exa mined 
brieAy. lt consisted of two parts, the upper 100 feet consisting of massive lime­
stone in which the only recognizable foss ils consisted of ca lca reous algae and 
stromatoporoids; the lower 10 feet or so being formed of in te rbedded thin beds 
of bioclas tic limes tone and soft grey shale. These basa l beds are highly fossilifer ­
ous and the following for ms have been identified ( locality 25; GSC local ity 
40611): 

A lveolites sp. 
Thamnopora p . 
Phacellophyllwn sp. C 
Gy pidula sp . H 

The fol lowi ng brachiopods were co ll ected from sandstone beds about 200 
feet stratigraphica ll y below the above fa una (GSC locality 40612) . 

Nervostrophia sp . 
Atrypa sp . 
Cyrtospiri fer sp. 
E leutherokomma sp. 
Cyrtina sp . 

Gyrfalcon Bluff is a butte-like feature that rises to an elevation of abo ut 
4 7 5 feet a bove sea-level on the eas t side of the head of Mercy Bay where it 
forms a striking feature in the landscape (see Pl. XXV) . About 210 feet of strata 
are exposed in the upper part of Gyrfalcon Bluff. The lower 70 feet is formed 
of grey and greenish grey, thin-bedded , genera ll y fine-grained , calcareous sand­
stone. The uppermost rocks of Gyrfalcon B lu ff co nsist of abo ut 140 feet of lime­
stone believed to represent a biohermal reef. This reef may be divided into two 
parts. The basa l 8 feet consists of thin-bedded, fossi li ferous limestone with shale 
partings that rest with abrupt contact on the underl ying sand stone beds. From a 
co ll ection of fossi ls made in the limes tone beds the fo ll owing forms have been 
identi fied (loca li ty 26; GSC loca lity 40614): 

A lveolites ex gr. A. suborbicularis Lamarck 
Phacellophyllum sp. C 
trcpostome bryozoan 
Gypidu la sp. H 
Sp i11atrypa sp. 

T he upper part of the reef is formed of un ifor ml y grey, massive, fine- to coarse­
grained, slightly porou s limestone. Ca lcareous algae and stro matoporoids were 
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the onl y fossi ls o bse rved in thi s rock. D . J. McLaren, who is responsible for the 
above fossil identificat ions rema rks as follows: 

Within the area, the foss ils of GSC Cat. No. 40614 may be co nfidentl y correlated 
with th ose of GSC Cat. No. 4061 l. 

The assemblage a lso suggest c lose correlation with certain beds in the Upper 
Devoni a n sequence o n H ay R iver, N.W.T. The she lly fau na of GSC Cat. No. 4061 2 
co nta in s both Cynospirifer and E /eutli erokomma. The range of overlap of these genera 
is rela tivel y sma ll th roughou t weste rn and northern Ca nada. On Hay Ri ver they occur 
together in the lower and middle H ay Ri ver sha le, throu ghout a thickness of about 
240 feet. 

The coral fa un a fro m th e reefs of loca lities 25 a nd 26 arc also si milar to mi dd le 
H ay R iver sha le fau nas. l '/wccllop/1yl/11111 sp. C is widespread in the Hay River region 
as is Cypidula sp. H. 

The age of the fau nas is considered late lower Frasnian (Lower Upper D evo nia n ) . 
Jn term s of A lberta rh ynchonellid zones they are of i11 sc11/p1a to ea rly alberte11sis age. 

It is of interest to note th at most reefs in the Imperial Formation in the upper 
MacKenzie River region appear to bear a strong lith ologica l resembla nce to th e Banks 
Island reefs, but a re late r in age , being of midd le to late upper Frasni a n. 

At abo ut latitude 73 °28' , longitude 11 8 °2 l ', the following brachiopods were 
co llected fro m beds of the M elvi ll e Island Form atio n that a re lower stratigraph­
ically than the above desc ri bed faunas (locality 27; GSC local ity 43331): 

Eleutherokomma sp. cf. E. impennis Crickmay 
Spinatrypa n . sp. 

The above determinations a rc by A. W. Norris who state that "The moulds 
of spiriferids appear to be closely re lated to Elewherokomma impennis which 
occu rs in the basal part of the Wate rways Formation. The coarse ly costate Spina­
trypa n . sp., a lthough different in shape, is analogous in costation to a form in the 
basa l part of the sa me fo rm ation . The Waterways ( = Bcave rhill Lake) Formation 
o utcrops in no rtheastern Alberta and is dated as lower Upper Devoni an''. 

Poorly preserved marine foss il s, including Atrypa and pelecypods, occur in 
still lower beds of the M elville Island Formation of no rtheast Banks Island , at 
latitude 73 ° I 4'W, longi tude l l 6 °49 'W (locality 28; GSC localities 40137 , 
4013 8). These foss il s have been exa mined by D . J. M cLaren who states that 
they a re too poorly preserved for identification. They may rep resent the late 
Middle Devoni an (G ivetia n?) fa un a that occurs in lower beds of the M elville 
Island Fo rm ation in the type area and in the Bird Fiord Fo rm at ion of E llesmere 
and B athurst Islands. 

The Devonian rocks of the Cape C rozier reg ion of north Banks were ex­
amined briefl y. They consist o f interbedded sandstone, siltstone, and shale, like 
the upper beds of the Melville Jsland Group of M elvi ll e and Prince P atrick Islands. 
To foss il s we re found , although in view of Armstrong's obse rvat ions (1857 , 

p. 451) fossils are probab ly present in these rocks. 

Lower C retaceous 

Isa chse n Formation 

The Isachsen Formation was originally defined by Heywood (1955, p. 28) for 
about 3,000 fee t of ma.inly nonmarine Lower Cretaceous sa ndstone beds on E llef 
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R ingnes Island. Subsequent geological investigations have demon trated that this 
for mation is widely distributed throughout the Arctic Archipelago, and is one of 
the principal stratigraphic units in the Sverdrup Basin. The Sverdrup Basin is 
centred in about southern Axel Heiberg Island and Amund Ringnes Island and 
represents an area of profound subsidence and concomitant deposition from Middle 
Pennsylvanian to early Tertiary. Througho ut the Sverdrup Basin the Isachsen 
Formation varies in thickness fro m about 300 to 4,500 feet and lies variously on 
marine sandstone beds of the Mou ld Bay Formation, or the Deer Bay Formation, a 
black shale equi valent of Mould Bay beds. The Mould Bay and Deer Bay Fonna­
tions a rc of uppermost Jurass ic and lowermost Cretaceous age. Isachsen beds are 
everywhere overlain by marine sha le of the Christopher Formation of Albian 
(Lower Cretaceo us) and possibly also Aptian (Lower Cretaceous) age. In south­
east Melville Island, south of the southern limits of the Sverdrup Basin , Isachsen 
beds form a transgressive deposit th at rests with angular unconformity on Devo­
nian rocks of the P arry Islands fo ld belt (see Tozer, 1960, p. 4). Outcrops of 
the Isachsen Formation on Banks Island described here are almost certainly a 
co ntinu ation of the Isachsen beds of southeast Melville Island . 

A lthough great ly variable in thickness, the Isachsen Formation maintains 
moderately uniform and distinctive characters throughout its area of distribution. 
A characteristic lithologic type is beds of pebble-conglomera tic sandstone that 
consists of rounded to subrounded, white quartz pebbles embedded in a matrix 
of poorly sorted quartzose sandstone. 

The only diagno tic fossils taken from the fo rmati on are specie of Buchia 
that have been dated as Valanginian by J. A. Jeletzky. These fossils were col­
lected from beds near the base of the fo rmation on E llef Ringnes and Axel Heiberg 
Islands. Tozer (1960, p. 12) , who has recently summarized the stratigraphy, sug­
gests that the greater part of the Isachsen Formation may be of H auterivian and 
Barremian age. 

Much of Banks Island is underlain by a structurally conform able sequence of 
Cretaceous to ea rly Tertiary sediments that lies unconformably on Precambrian 
or Palreozoic rocks; the Isachsen Formation forms the basal unit of this sequence. 
Outcrops of thi formation on Banks Island occur in two regions that are separated 
from each other by a th ickly drift-covered area. Each region is characterized by 
isolated segments and patches of Isach sen beds. 

In north Banks Island, the Isachsen Formation rests unconformably on Devo­
nian rocks o[ the Melville Island Formation and forms a curved, narrow belt of 
exposures that can be traced from near Cape Vesey Hamilton on the north coast, 
southwesterly across the head of Mercy Bay and thence to Thomsen River. From 
Thomsen River the strike of Isachsen beds turns abruptly to the southeast to 
where the belt is hidden beneath glacial drift. In this region the formation dips 
gently away from exposures of the Devonian rocks. Along this belt the Isachsen 
Formation is about 250 to 300 feet thick. 1t comprises two units, each of which 
is weakly consolidated to unconsolidated. The lower unit , approximately I 00 
feet thick, consists of grey to yellow, fi ne- to mai nly coarse-grained sandstone and 
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grit, and pebble-conglomeratic sandstone. Thin laminae of coa l, irregular-shaped 
clay ironstone concretions up to 3 feet thick, and crossbedding also characterize 
these beds. Thirty-two miles southeast of Sharan Lake, two coal seams, each 
about a foot thick, were observed in the basal unit. The upper unit is formed of 
grey to yellow sandstone that is fine to coarse gra ined, poorly sorted and genera ll y 
crossbedded. Limonitic and carbonaceous specks, carbonaceous lenses up to a 
quarter of an inch thick, and hard bands and concretions of Jimonitic sandstone 
occur throughout this unit. 

Good exposures of the basal 50 feet of the Jsachsen Formation were studied 
on Able Creek, which ente rs the west side of Thomsen River, so me 25 miles 
outhcast of the head of Mercy Bay. The uppermost 70 feet of the formation is 

wel l exposed on Baker Creek, another tributary of Thomsen River, some 6~ miles 
southeast o f the Able Creek section (PL XXV[). The lower 250 feet of the Isach sen 
Formation is well exposed west of Cape Vesey Hamilton where the lower beds 
arc medium-grained to conglomeratic sandstone with laminae of coal. The upper 
beds consist of mainly fine-grained sandstone with bands of dusky red ironstone. 

The Isachsen Forma tion is apparen tly absent at the northern extrem ity of 
Banks Island in the vicinity of Capes Wrotteslcy, M 'Clure, and Crozier, and Col­
quhoun Point. In thi s area the Christopher Formation seems to rest directl y upon 
Devonian rocks, without any intervening representative of the Isachsen. 

In southern Banks Island , there are several isolated outcrops of the Isach en 
Formation. Where the base is exposed, Isachsen beds can be seen to li e on Pre­
cambrian rocks ass igned to the Glenelg Formation. Fair ex posures of the Isachsen 
Formation are found along the banks of a small stream abo ut l 0 miles north of 
Cape Lambton , where the interval between the Precambrian and the Christopher 
Formation accommodates about 200 feet of beds. This figure is presumed to rep­
resent the approx im ate thickness of the I sachsen Form ation at this loca lity. The 

Plate XXVI 

Upper beds of the Isachsen 
Formation and the basal beds 
of the Christopher Formation 
(Lower Cretaceous) . Baker 
Creek, near junction with Th om­
sen River, about 28 miles south 
of Castel Bay, northern Banks 
Island. The arrow marks the 
contact between the two for­
mations. 

61 

111952 



Ba nk s. Victoria , and Stefan sson I s la nd s. Arctic Archipe lago 

Jsachsen exposures arc di scontinuous a nd compri se light grey, soft , carbon aceou 
sa nd with marcas ite concre ti o ns, a 4-inch coa l sea m a nd da rk grey , carbon aceous 
sh a le . 

T here a re poorl y ex posed o utcrops of the Isachsen F o rma ti on o n the southeast 
coast of B a nks I sla nd , so uth o f Schuyter Po int a nd near Alexa nder Miln e P o int . 
Three mi les no rth of Alexa nde r Milne P o int the I sachsen beds comprise a bout 
80 fee t of grey sand , a nd ca rbo naceous sa nd with coa l frag me nts. R ed irons to ne 
concret ions with poorl y preserved pl a nt fr agments occur in ta lus. Coa l is o bta ined 
from ex posures nea r A lexa nde r Milne Poi nt by the na tives who li ve at the H o lm a n 
Post. The so urce of thi s coal is probab ly the Isachsen Forma tion , but this was 
not verified during the present survey. 

The I sachsen Formation o n B a nks I sland has not yie lded diagnosti c foss il s. 
T he ass ignme nt of these beds to th e Tsachsen fo rm at io n is based o n ( I ) the ir 
stra ti grap hic position below beds that a re identified unqu es ti o nabl y as the C hri sto­
phe r Formati o n, a nd (2) lith o logic similarity w ith the typ ical I sachse n Formatio n 
of the is la nds that lie to the north of Ba nks Is la nd. 

C hr istopher F or111ation 

The name C hri stophe r was suggested by H eywood ( 1955, p . 28) for a lower 
Cretaceo us m a rine successio n consisting o f mainl y bl ack shale and sil ty sh a le on 
Ellcf Ringnes Is la nd . The re the C hri stopher Fo rm ation i abo ut 1,540 feet thick . 
lt overli es conform ab ly the Isachsen Form ati o n a nd it is conformably ove rl ain by 
no nm a rine sa ndstone beds of the H asse l Formation. 

Officers o f the G eologica l Survey who fo llowed H eywood in the Arctic Ar­
chipe lago have shown that the C hri sto phe r For matio n is widely distributed , es pe­
cia ll y wi thin the Sverdrup B as in (see Tozer, 1960). Th ro ugho ut thi s basi n it retaim 
the same stratigraphic positio n a nd rela tively uniform characte rs. An a id to the 
identification of C hristopher beds, which a re co mmon ly un fossilifero us, a re hedge­
hog concretions co mposed of radiat ing calc ite crysta ls. These concretions vary 
from abo ut a n inch to 5 inches in di a mete r. R o un d scpta ri a n nodules that range 
from a few inches to 12 feet in diamete r a lso occur. 

Thro ugho ut most of Ba nks Isla nd the C hristophe r Forma ti o n lies conformably 
o n Isachse n beds. ln the Cape C rozie r area , near the no rthe rn ext re mity of Ba nks 
Isla nd , it appare ntly rests directl y upo n rocks of Devonia n age. 

Tn no rtheastern B a nks I sla nd the total thi ::kness of the C hri stopher Form a­
tion is es tima ted to be abo ut 1,000 feet. Good ex posures occur o n T homsen Ri ver 
a nd som e of its tributa ri es. The I sachsen-C hri stopher co ntact is exposed on Baker 
C reek, near Thomsen Ri ver (see Pl. XXVl ). There the lower 70 feet of C hri stopher 
beds comprise a n alte rn atin g success io n of micaceous sha le a nd li ght grey , fin c­
gra incd , sa ndsto ne . The cliffs 8 miles west of C a pe Vesey H a milto n expose abo ut 
200 feet of soft grey micaccous sa ndsto ne intcrbedded with grey sha le. H a rd , ycll ow­
weathering, ca lcareous siltstone, with pelecypod fragme nts, a nd sa ndstone nodules 
ceme nted by m a rcas ite occur in thi s section. The beds west of Ca pe Vesey H a milto n , 
like those of Baker C reek, occu r in the lower part of the C hri sto pher a nd these 
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sa ndy beds seem to con stitute a distinct lower member of the C hri stopher Forma­
tio n which may be recognizab le throughout Banks Island . Higher beds o f the Chris­
topher Formation a re mainly soft, dark grey shale with hard beds and concret ions 
composed of ca lca reous mudstone and cl ay ironstone. 'H edgehog' concretions also 
occur. These upper Chri stopher beds a rc about 800 feet thi ck and arc well exposed 
on Able Creek and on Thomsen River, at foss il localities 29 and 30. 

Ex posures of the C hri stopher Form ation occur throughout a fai rl y extensive 
area south of Colquho un Poin t and Cape Crozier. They also form a small fau lt­
boundcd outcrop between Capes M 'Clurc and Crozier and there is another small 
outcrop area near Antler Cove. T hese beds have not been exa mined in deta il but 
they seem to resemble the Chri stopher ex posures of Thomsen Rive r. Fossi ls were 
collected be tween Capes M'Clurc and Crozier, and also at Antler Cove, by T. H . 
Manning and A. H. Macpherson , in 1952. These foss il s have been identified and 
di scussed by J . A. Jc lctzky (see Manning, J956, pp. 63-64). The base of the C hri s­
topher Formation has not been seen in thi s area. ]mmedi atel y cast o f both 
Colquhoun P oint and Cape Wrottesley, C hri stopher beds o utcrop within 50 feet, 
stratigraphi ca ll y, of Devonian rocks without any trace of the Jsachsen Formation . 
Jt is therefore probable that the Chri stopher Formation rests directly upon the 
Devoni an in thi s area. 

The C hri stoph er Fo rmation is well ex posed in the va lleys o f the M as ik and 
tito k Rivers of south Banks Island . The total thickness of the C hri stopher Forma­

tion in thi s a rea is probably about 1,200 feet. There, as in northern Banks Island , 
the C hri stopher Formation may be divided into two parts. The lower part, abo ut 
200 feet thick, consists of intcrbcdded fin e-gra ined sa nd , sa ndstone, and shale. These 
beds are well exposed on A ti tok River. The sand is essenti a ll y quartzosc and irregu­
larly induratcd . Some of the sandstone beds arc grey, variably calcareous and mica­
ccous, and yellow weathering; others are b rown or red and cemented by ferruginous 
materi al. Spheroidal m asses of marcas itic sandsto ne also characte ri ze these beds. 
The sh ale is commonly grey or brown. Pelecypod shell s arc sca ttered throughou t 
the shale and sandstone. T hey indicate that the lower part of the Christopher 
Formation, un li ke the underlyi ng l sach sc n Formation, is of marine o ri gin . The 
upper part of the Christophe r compri ses about 1,000 feet o f mainly grey shale, with 
beds and concrctionary masses of calcareous mudstone and clay ironstone that 
weather red and yellow. The best ex posu res of these upper beds arc to be found 
on the lower reaches o[ Mas ik River (see fi g. 26 in Ma nning, 1956), and so uth 
of Raddi Lake. 

The basa l Chri stopher beds , a nd the contact with the underl ying Isachsen, is 
ex posed in a smaJl creek 10 miles north o f Cape Lambton. There the basal Christo­
pher beds compri se 100 feet of intcrbcddcd brown and grey shale and sa nd . R ed 
cl ay ironstone and marcasitc concretion s occur in these beds and in the upper JS 
feet there arc numerous white pelecypod shell s. The underlying Isachsen strata arc 
described above. 

Some interes ting Lower Cretaceous rocks arc ex posed in the small grabcn 
between Cape Lambto n and elson H ead. At thi s loca lity the basa l burnt sh ale 
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of the Eureka Sound Formation is strati graphically 510 feet above Precambrian 
andstone. The interval between the burnt shale and the Precambrian includes 400 

feet of beds, followed by a covered interval of 110 feet. The basal 70 feet, rest ing 
on the Preca mbrian , is quartz sandstone with carbonaceous material. The overlying 
330 feet include carbonaceous shale, sandy shale, clay ironstone concretions, 
marcasitic concretions, and a bed of ca rbonaceous shale. The basal 70 feet clearly 
represents typical beds of the Isachsen Formation. The overlying beds seem to 
express a transition between the Isachsen and the Christopher. Probably the 
covered interval , beneath the burnt shale, represents the Christopher Formation. 
Although Christopher exposures are poor in this area, the thin stratigraphic interval 
between the bu rnt shale and the Precambrian shows that the Lower Cretaceou 
rocks of the elson Head area are much thinner than in Atitok and Masik Valleys, 
some 25 miles to the north. This section is of considerable structural interest 
because it suggests that the Nelson H ead area may have been tectonically positive 
in Mesozoic time (see p. 73). 

One small outcrop of yellow calcareous mudstone with poorly preserved pele­
cypod shell s occurs about 6 miles south of Alexander Milne Point in southeast 
Banks Island. This isolated outcrop has been mapped as the Ch ristopher Forma­
tion, and suggests that the Christopher Formation may be qu ite extensive in 
southeast Banks Island, beneath the thick cover of Pleistocene deposits. 

The following fossi ls were collected from the Christopher beds of Banks 
Island. Identifications are by J . A. Jeletzky. 

Locality 29. East bank of Thomsen River, about 8 mi les north of junction of 
Thomsen and Muskox Rivers (GSC locality 40602) . 

Gastroplites cf. C. canadensis (Whiteaves) 
Castroplites sp. nov. afL C. liardense (Whiteaves) 
Cleoniceras? sp. indct. 
l noceramus cf. / . cadottensis McLeam 

Locali ty 30. Near Thomsen River, about 40 mi les south of Castel Bay (GSC 
locality 40605). 

B e11danticeras cf. B. affine (Whitcavcs) 
Cleoniceras (s. 1.) sp. indet. 
Lemuroceras? sp. indct. 

Locality 30. From beds about 100 fee t below GSC locality 40605 (GSC 
locality 40603). 

Beudanticeras affine (Whiteavcs) 
Lenwroceras? sp. indet. 

Locality 31. North bank of Masik River, southern Banks Island (GSC locality 
39991). 
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Locality 32. Near Cape Wrottesley, northe rn Banks Island (GSC loca li ty 40816). 

Arctica limpidiana McLcarn 
Nucula cf. N. athabaskensis McLearn 
Psilomya cf. P. e fongatissirna McLearn 
Onestia? sp. 

Foss ils from localities 29, 30 and 31, with ammonoids, arc from the upper, 
sha ly part of the Chris topher Formation. The collect ion from near Cape Wrottesley 
was obtained from beds near the base. The pelecypods obtained by T. H . M an­
ning and A. H . Macpherson, from Antler Cove and from the bay between Cape 
M'Clure and Cape Crozier are proba bl y also from the lower part of the Christopher 
Formation (see M anning, 1956, p. 63). 

J . A. Jeletzky states that two fau na! zones are represented in the collection 
from Banks Island. The co llection s with Beudanticeras, from localities 30 and 3 J, 
represent the Beudanticeras affine or L emuroceras zone, of late lower, and ea rly 
Midd le Albian age. The collection with Gastropli tes from loca li ty 29 is dated as 
latest Middle Albian by Jeletzky. Both these zones a re widely represented in 
the Western Interior region of Canada . The pelecypods from Cape Wrottesley 
a re, acco rding to Jeletzky, closely allied to pelecypods of the Beudanticeras affine 
zone. This pelecypod fa un a is well developed in the Clea rwater Formation of 
the lower Athabasca River. 

U ppe r Cretaceous a nd Tertiary 

Eureka Sound Formation 

The Christopher Form at ion of Banks Island is overlain by a substantial 
thickness (probably about 2,000 feet) of beds, composed of sand , sa ndstone, silt, 
iltstone, shale, coal , Jignitic coal, ca rbonaceous sha le, and clay ironstone. Most, 

and perhaps all of this sequence seems to be of nonm arine deposition . These beds 
are tentatively assigned to the E ureka Sound Formati on (see Troelsen, 1950; 
Thorsteinsson and Tozer, 1957; Tozer, 1960, p . 13). 

Within the Sverdrup Basin of the Queen E liza beth Islands the E ureka Sound 
Fo rm ation rests on the marine Ka nguk Formation, with marine invertebrates of 
Upper Cretaceo us age. O n the east side of the Sverdrup Basin the E ureka Sou nd 
beds arc tra nsgress ive, and overlie pre-Cretaceous formations (see Thorste insson 
and Tozer, 1957, p . 25) . No U pper Cretaceous mar ine invertebrates have been 
fou nd on Banks Island, but it is possible th at the lower E ureka Sound beds of 
Banks Island include marine Upper Cretaceous strata , as noted below. 

Three distinct lithological members may be distinguished within the Eureka 
Sou nd beds of Banks Island . The lower member is about 25 feet thick and 
consis ts of sandstone, carbonaceous shale, and coa l. Locally, natu ra l combustion 
has changed the coa l to red sha le and cinders. The midd le member comprises 
about 400 feet of light grey shale and fin e-grai ned sandstone, without carbonaceous 
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material. The upper member consists mainly of sa nd , with minor shale, many 
earns of coa l and carbonaceous sha le, and nodules of dusky red ironstone, and 

is probably about 1,500 feet thick. 

The lowe r member is ap parently composed essenti a ll y of light grey, fine­
grai ned, soft sandstone, coa l, and carbonaceous shale . This basal carbonaceou 
shale zone, commonly burnt to form brick-red sha le and cindery material, is 
a widesp read marker hori zon at the base of the E ureka Sound Formation. Good 
exposures that reveal thi s relationsh ip occur 10 miles north of horan Lake on 
the ba nks of Able Creek, wh ich flows from Shoran Lake to Thomsen Ri ver. There 
about 20 feet of carbonaceous shale and coal is exposed. The carbonaceous rock 
is grey to black and is thinly fissile. In places it weathers light grey to white. In 
this stream the coal passes laterally into rubbly outcrops composed of hard, thinly 
fissi le, brick-red shale and masses of cinder. A short di sta nce downstream from 
the exposures of the carbonaceous shale there are outcrops of the Christopher Fo r­
mation. The contact is not actually exposed but it would appear that the total thick­
ness of the basal member is about 25 feet, and th at the boundary between the 
Christopher and Eureka Sound Fo rm ations is abrupt. This basa l, locall y burnt, 
shale is present throughout much of Banks Island. Several occurrences have been 
seen a long the belt of basal Eureka Sound beds that extends from near Shoran 
Lake, across Thomsen River to Mercy Bay. T he member is also exposed on the 
upper Thomsen River, 25 miles southeast of Shoran Lake. Many scattered ex­
posures occur on the north side of Masik P ass and there a rc a lso exposures on 
the upper part of Rufus River , near Durham Heights; the red shale is also exposed 
in the small graben between Nelson Head and Cape Lambton. 

It is tempting to suggest that this basal member, characterized by burnt shale, 
may be related to the forma tion that is exposed in the 'Smoking Mountains' on the 
southwest sho re of Franklin Bay. The 'Smoking Mountains ' were first discovered 
by Sir Joh n Richardson, in 1826 (see MacKay, 1958, pp. 2 1-23 for a recent 
description), about 125 miles southwest of the southernmost exposures of burnt 
shale on Banks I sland. The burnt shaJe unit extends along a 200-mile belt on 
Banks Island, at a restricted st ratigrap hic level. Conseq uentl y, it seems reasonable 
to suggest a correlation of this peculiar rock unit between the localities north and 
south of Amundsen Gulf. lt should be mentioned, however, that there is no 
ev idence that the coal and shale on Banks Island is burning at present. 

The middle member of the Eureka Sound Form ation of Banks Tsland consists 
mainly of light grey sha le, sa nd , silty sa nd , silt, si ltstone, and sa ndstone. Bedding 
planes in thi s member are characteri stically stai ned and encrusted with a yellow 
mineral, identified as jaros ite (see Manning, 1953, p. 55). This member is best 
exposed between Mercy and Castel Bays and in the country west of Thomsen 
Ri ver, north of the mouth of Muskox River. Fair exposures also occur 6 miles 
from the mouth of the r iver that flows into M 'Clure Strait, 12 miles west of 
Cape M 'Clure. The exposures at Duck H awk Bluff (see fig. 46 in M anning, 1956) 
east of Cape Kellett, appear to also represent thi s member. The exposures 5 miles 
west of the head of M ercy Bay comprise about 250 feet of light grey, very soft, 
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thinly fissile, shale with yellow materi al on the bedding planes and encrusting 
the outcrops. Clay ironstone nodules occur sparingly ; some are dusky red and 
o thers h ave an almost metallic lustre. Soft grey sand and sa ndstone is interbedded 
with the sha les in the lower part of the sequence. The sha les in thi s member are 
not carbonaceous and they may be of ma rine o rigin . Possibly they a re Upper 
Cretaceous, and a re older than the typica l Eureka Sound beds of E ll esmere Isla nd . 
The total thickness of the middle member is not known. lt is at least 300 feet and 
probably does no t exceed 500 feet. 

D . C. McGregor has identified the following microfossi ls from carbonaceo us 
shale taken from the midd le member of the E ureka Sound Formation about 10 
miles no rtheast of R addi Lake in so uth Banks Island ( locality 31; GSC loca lity 
5476): 

Plankton : 
Chlarnydophorella sp. 
cf. Cyclonocephalum distinctum D eflandre and Cookson 
Cymatiosphaera spp. 
Deflandrea acuminata Cookson a nd Eisenack 
D. sp. cf. D . micracantha Cookson and E isenack 
D. sp. cf. D . tripartita Cookson and E isenack 
Deflandrea pp. 
Epiplosphaera sp . 
Hystrichosphaeridium complex (White) Defl andre 
cf. H . xanthopysides var. granulosum Defl andre 
H . polytrichum Valensi 
H . sp. cf. H . inodes Klumpp 
Odontochitina sp. 
Pterospermopsis sp. cf. P. eurypteris Cookson and E isenack and P. 

australiensis Defl andre and Cookson 
Tasmanites sp . 

Spores and pollen: 
A lisoporites sp. 
cf. Gleichenia 
Pinuspo/lenites sp. 

For thi s microfa una McGregor sugges ts a marine envi ro nm ent and a Creta­
ceous age. 

The upper member of the Eureka Sound Formation includes the greater part 
of the exposures on Banks Island . This member consists of sand , shale, si lt , seams 
o( coal and carbonaceo us shale, clay ironstone , and minor ferrug inous sa ndstone. 
The coal beds between Antler Cove and Castel Bay descr ibed by M anning 
(1956, p. 46) represent thi s member. Grey, medium-grained sand is the dominant 
rock. Locally the sand is cemented by ferruginous mate ri al. Grey silty shale and 
shale is interbedded as a minor con st ituent. The sea ms of coal and carbonaceous 
shale are at least l 0 feet thick. The ca rbonaceous beds a re commonly very fi ss ile 
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and contain abundant plant stems and wide fro nds. In a 350-foot section , 22 miles 
southwes t of Cape M 'Clure there are four sea ms, from 5 to 10 feet thick. One 
of the most distinctive features of this member is the occurrence of abundant log 
of weakly carbonized foss il wood, which occurs in pieces up to 2 feet in diameter 
and at least 10 feet long. It is distinctly carbonized compared wi th the wood in 
the overl ying Beaufort Formation. Exposures of thi member are extensive th ro ugh­
out north-central Banks Island, north of the latitude of Bernard River. In this area 
the upper E ureka Sound beds commonly form impressive badlands (see PL 
XXVII). Small exposures occur on Bernard River, Storkerson River, at Worth. 
Point, near Stewart Point, west of Jesse Bay, and on Kellett River. These scattered 
outcrops suggest that this formation underlies most of central Banks Island . The 
total exposed thickness of this member is probably about 1,500 feet. The upper 
member is overl ain unconformably by the Beaufort Formation. As already men­
tioned (see p. 21) , it is possible that only the upper member is correlati ve with 
the typical E ureka Sound bed of E llesmere Island . 

Late Tertiary and Quaternary 

B eaufort Formation 

The type section of the Beaufort Form ation is on Prince P atrick Island . 
There the formatio n was defined by Tozer (1956, p . 25) to accommodate about 
250 feet of unconsolidated sand and gravel that for m the surface of about three 
quarters of the island. The Beaufort Formation is now known to form a belt of 
sediments fringi ng the northwestern islands of the Arctic Archipelago. Be ides. 
Prince Patrick Island, regions of the Arctic l slands now known to be underlain by 
the Beaufort Formation include : all of Meighen Isla nd (see Thorsteinsson, 1961 ) ~ 
Isachsen Peninsula of Ellef Ringnes Island (D. St. Onge, oral communicat ion )~ 

north Borden Island and northwest Brock Island (see Thorsteinsson and Tozer, 
1959a); and western Banks Island . Throughout these islands the Beaufort For­
mation rests with marked unconformity on rocks that vary in age from Devoni an 
to early Tertia ry. Where dete rminable, the region al dip is west or no rthwes terly 
at low angles. With the exception of glacial and recent surficial deposits, Beaufort 
beds constitute the youngest known formation in the A rct ic Archipel ago. The 
principal outcrop areas of the Beaufort Formation are characterized by distinctive 
physiographic fea tures. They fo rm monotonous plai ns th at slope gently into the 
Arctic Ocean , and on which lightly inscribed mas ter strea m exhibit remarkably 
stra ight and parallel patterns . On the other hand, tributary streams generally 
present fi nely textured dendritic drainage patterns. Vegeta tion is sparse to absent 
with the result that the pl ains developed on the Beaufort Formation are generally 
of barren aspect and reAect the drab grey or greyish yellow colour of weathered 
sed iments. 

The Beaufort Formation outcrops ove r widely scattered regions of Banks 
Island and lies unconformably on beds of Lower Cretaceous to early Terti ary age. 
Only in the northwestern part of Banks Island is this formation suffi ciently contin-
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uous and unmasked by glacial deposits to be mapped separately from the available 
data (see Pl. IV). There the characteristic physiographic expression of the Beaufort 
is clearly di splayed. Within the large central area of Banks Island (the area shown 
as underlain by map-unit 19) the Beaufort Formation forms a di scontinuous cover. 
Scattered exposures of the E ureka Sound Form at ion project through this Beaufort 
cover and various glacial and other surfici al deposits overlie the Beaufort. In those 
northern and southern regions of Banks Island th at are shown on the accompanying 
map as underlain by the Christopher and E ureka Sound Formations many hills are 
capped by gravels and sands th at very probably represent outliers of a once contin­
uous cover of Beaufort beds. These outliers a rc too small and numerous to be 
shown on the map . There also, glacial deposits li e on top of the gravel and sand . 
Except where exposures are fresh, it is difficult to differentiate the Beaufort from 
younger unconsolid ated beds. 

On Banks Island the Beaufort Formation is composed of grey, fluvi al sand , 
gravel, minor silt, and peat. The gravel is thin to thick bedded and consists of well ­
rounded pebbles of chert, quartzite, gran ite, diabase, dolomite, sa ndstone, etc. 
Chert and quartzite are the dominant constituents in the western and northern parts 
of the island . These resistant pebbles are less abundant constituents of the Beaufort 
gravels in the southern part of the island. Throughout Banks Island these resistan t 
pebbles are more abundant in the Beaufort than in the younger Pleistocene 
deposits. 

Clasts of cobble size are present but not common. The beds of sand are fine 
to coarse grained, thin to thick bedded. They are generally well sorted and cross­
bedding is common. In add ition to quartz the sands contain appreciable amounts 
of feldspar and various dark coloured minerals. Logs and fragmented wood in a 
completely unaltered state form a common constituent in the sand and gravel beds 
and thi s wood is the most characteristic constituent of the Beaufort Formation. In 
northwest Banks Island the formation atta ins a thickness of 400 feet or more. 

Preliminary studies by J. Terasmae (see Craig and Fyles, 1960, p. 3) have 
indicated the presence of two microfloras in the Beaufort Formation. A lower as­
sembl age of pollen from Banks, Borden , and Ellef Ringnes Islands suggests a late 
Tertiary age, whereas an upper assemblage collected on Banks Island is simil ar to 
much sp;'\rser floras from the overlying Pleistocene (? interglacial) deposits . Craig 
and Fyles postulate that deposition of Beaufort deposits com menced in late Ter­
tiary times and continued into the early part of the Pleistocene. 
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Chapter I V 

STRUCTURAL GEOLOGY 

The rocks of Banks, Victori a, and Stefa nsson Islands embrace parts of fou r 
major structural provinces of the Arctic Archipelago: the Canadian Shield ; the 
Arctic Lowlands, which include relatively undeformed Palreozoic and Mesozoic 
rocks; the Prince P atrick upli ft, a region of Devonian inliers that are characterized 
by Terti a ry normal faulting; and the Arctic Coastal Plain which includes the late 
Terti ary to ea rly Pleistocene Beaufor t Formation . As is shown in the following dis­
cussion of these structu ral provinces, within the map-area the Precambrian Shield 
and Arctic Lowlands may be furth er subdivided into regions characterized by di st inc­
ti ve structural fea tures. 

Canadian Shield 

Earlie1· Preca mbri a n 

Hadley Bay metamorphic region . T he oldest rocks in the map-a rea are exposed 
over a relatively small area on the west side of the head of H adley Bay. T he rocks 
involved are mainly qu artzite (map-unit 1). T he regional strike of this fo rmation 
is about N20 °E and the regional dip is northwesterly at angles vary ing from 20 to 
40 degrees. A n angular unconformity separates map-unit 1 from the later P recam­
bri an Shaler Group . 

Hadley Bay granitic region. A stock of granodiorite is exposed on the west si de 
of the head of H adley Bay, and on a nearby unnamed, small island. The grani te 
diorite is presumed to intrude map-unit l. 

Late r Precambria n 

Later Precambri an sedim ents are exposed in three genera l regions of the 
map-area, namely, northwest Victoria Island where volcani c rocks are included 
in the sediments, south Victori a Island , and south Banks Island . T he later Pre­
ca mbrian rocks of a ll three regions are intruded extensively by gabbro sill s and 
dykes, and , except fo r th e local effect of thermal metamorphism in the vicinity 
of the sills and dykes, are quite un altered . 

North west Victoria Island. T he most conspicuous outcrops of late r Precam­
b rian rock form a belt th at ex tends north easterly across V ictori a Island fro m Mi nto 
Inlet and Prin ce A lbert Sound to H adley Bay. T his is the Min to Arch as defined 
by Fortier, et al. ( 1954 ), and li ke the Boothi a Arch has been tectonically acti ve 
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within Palreozo ic time. ]ncluded in the region defined as the Minto Arch are the 
two small outcrop areas of map-unit 1 and map-unit 2 . The dominant structures 
shown by the later Precambrian rocks of the Minto Arch are two, broad, gentle 
folds. The northerly fold , the Walker Bay anticline, parallels roughly the north side 
of Minto Inlet. It strikes about easterly from Walker Bay on the wes t coast of 
Victoria Island . The plunge appears to be wester ly. Dips along the flanks are 5 
degrees or less. The complementary H olman Island synclin e is more extensively 
exposed . It may be traced, as a broadly curving structure from about Holman 
Island on tl1e west coast to near the entrance to H ad ley Bay on the north coast, 
and appears to plunge gent ly to the southwest. Dips of the later Precambrian rocks 
a long the fl anks of the Holman Island syncline are generally less th an 5 degrees, 
but dips up to 10 degrees are found in the vicinity of Wynniatt Bay on the north 
coast of the island. 

The angu lar discordance between the Palreozoic and the Precambrian rock 
of the Minto Arch dem onstrates that the Walker Bay anticline and the H olman 
Island syncline were folded prior to deposition of the earliest Palreozoic rocks in 
the a rea. Later crusta l movements, however, a re clearly responsible for the present 
position of the Minto Arch as a st ructural high, or uplift, with homoclinal sequences 
of Pal reozoic rocks dipping away from the Arch. There is no evidence in the 
strat igraphic column of the map-area to suggest th at the Minto Arch underwent 
sudden uplift at any time. The essentially homoclinal seq uence of Upper Cam­
brian (?) to Upper Devonian strata that extends through Prince Albert Peninsul a 
into northeast Banks Island presumably developed as a result of the positive 
movement that effected the Minto Arch. The uplift is, therefore, presum ably Upper 
Devoni an or later. L ower Cretaceous rocks rest unconformably upon the Palreozo ic 
strata (see above) and this suggests that the upli ft of the Minto Arch took place 
prior to the Lower Cretaceous. 

The Booth ia Arch , east of the map-a rea, is k nown to have moved positively, 
and relatively violently, in late Si luri an or ea rl y Devonian time (see Thorsteins on 
and Tozer, 1960). Latest Silurian and ea rl y Devoni an rocks are not exposed on 
Victoria Island; consequently there is no record of events for thi period. I t is 
conceivable that the Minto Arch moved in late Silurian or ea rl y Devoni an time 
( i.e., at the time of movement of the Boothi a Arch ), but this is improbable. 

South Victoria Island. Several inliers of later Precambrian rocks are scattered 
over a relatively large area of south Victori a Island . M ost of these arc small, but two 
occupy relatively large areas. One includes the Ri chardson Islands, immediately 
off the south coast, and neighbouring regions of V ictoria Island, the other forms 
a linear belt that extends northwesterl y from Wellington Bay toward the geo­
graphic centre of the Island. The rocks of all these inliers are provisionally cor­
related with the Glenelg Formation, the basal unit of the Shaler Group. Fortier, 
et al. (1954) suggested that the Precambrian outcrops at Wellington Bay consti­
tuted a Precambrian arch to which they gave the name Wellington Arch. However, 
evidence obtained by the present survey suggests that all the inliers of Precam­
brian rocks in south Victoria I sland , including those of Wellington Bay, are ex-
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humed topographic highs on the Precambrian surface. As near as can be deter­
mined the Precambrian rocks in south Victoria Island are flat lying. If the beds 
are not horizontal , they dip so gently that their dips cannot be measured by eye. 
Bedding, which is horizontal or nearly so, appears to characterize the Pah:eozoic 
rocks immediately adjacent to the Precambrian exposures. Moreover, with the 
exception of the periphery of the Precambrian rocks of the Richardson Islands, 
map-unit lOa is absent or sporadically developed at the exposed contacts of the 
Precambrian inliers . In several areas flat-lying dolomite of map-unit lOb appears 
to abut directly against the steeply dipping erosional surface on Precambrian out­
crops. 

South Banks Island. Precambrian rocks that are provisionally assigned to the 
Glenelg Formation of the Shaler Group outcrop in five separate areas in south 
Banks Island. The largest of these forms a belt of sea-cl iffs that rims the southern 
extremity of the island . Four small inJiers ass igned to the Glenelg Formationl lie 
scattered in the country to the north of the sea-cliffs. In this region the Precam­
brian rocks are overlain unconformably by Lower Cretaceous beds. The Pre­
cambrian rocks in the sea-cliffs are cut by several , northerly trending, normal 
faults. Most of these fau lts have very small displacements, but one north-south 
striking normal fault east of Nelson Head apparently brings Tertiary rocks into 
juxtaposition with Glenelg rocks. 

The structural relationships of the isolated Precambrian inlier of south Banks 
Island are not readily apparent. The proximity of south Banks to the Minto Arch 
of northwest Victoria Island, together with the probability that correlative rocks 
are involved, might lead to the suggestion that two regions are structurally related. 
However, another structural relationship for this Precambrian inlier, suggested by 
Thorsteinsson and Tozer (1960), seems more probable. The writers have suggested 
that the Precambrian inlier of south Banks Island is related to the Prince Patrick 
uplift, a major structural feature involving two areas to the north: southeast Prince 
Patrick Island ; and the Cape Crozier anticli ne in north Banks Island . The writers 
have suggested that all three regions may represent culminations along a largely 
buried structural feature comparable to the Minto and Boothia Archs. The reasons 
for this suggested relationship arc as foll ows: all three regions lie on strike with one 
another; all three are characterized by north-trending structures; and aU three re­
gions appear to have been tectonically active in Tertiary time and probably also in 
the Mesozoic. The attenuated Lower Cretaceous sequence preserved in the graben 
between Nelson Head and Cape Lambton suggests that southernmost Banks l sland 
was a tectonically positive area in Lower Cretaceous time (see p . 63). Possibly the 
Precambrian inlier of the Darnley Bay area (see O'Neill, 1924, p. 37A) is the 
southern extension of this uplift. 

1 It should be noted that in both south Banks Island and south Victoria I sland certa in inliers 
are composed of gabbro on ly. For reasons mainly of conven ience, these gabbro inliers are referred 
to in this report and ma pped as the Glenelg Formation . 
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Arctic Lowlands 

The Arctic Lowlands province embraces the regions of the Arctic Archipelago 
where thin, generally flat-lying-to-gently-dipping Palreozoic and Mesozoic rocks 
overlie the shield . The Arctic Lowlands are situ ated between exposures of the 
Canadian Shield and the Franklinian geosyncline, and as such they represent the 
counterpart of the Interior Lowlands of the continental mainland . Most of Banks 
and Victoria Islands and all of Stefansson Island lie with in the Arctic Lowlands. 
The development of the Minto Arch, described above, has resulted in the sub­
division of the Arctic Lowlands into several more or less di screte structural 
elements. These are discussed below. 

Prince A lbert Peninsula and Northeast Banks Island. Thi s area constitutes the 
Prince Albert homocline of Thorsteinsson and Tozer ( 1960 ). Sedimentary rocks of 
Ordovician , Silurian, and Devonian age fo rm an apparently conformable succession, 
with the younger beds appearing to the northwest. This stratigraphic relationship 
suggests th at from a structural standpoint this terrain is essentiall y a north­
wester ly dipping homoclinc. Th is impression is confirmed by prevailing northwest­
erly dips in the country north of Walker Bay on Victoria Island as well as in 
northeastern Banks Island (see Pl. XXTTI ) and elsewhere. However, in detail the 
structural picture is certainly more complex. There a re dip reversals in map-unit 
lOb south of Richard Collin son Inlet, in the Devoni an rocks on the southeast side 
of Prince of Wales Strait, and in northeastern Banks Island . The scattered nature 
of the outcrops in this area makes it d ifficult to assess the importance of these dip 
reversals. P robably they indica te undul ations and fau lts superimposed upon the 
Prince Albert homocline. 

Stefansson Island. Most of thi s island exposes gently north-dipping Ordovician 
(?) and Silu rian rocks. In the northwest corner of the island there is an east-trend­
ing structure, apparently a faul ted anticline. 

Southwest Victoria Island. Included in this region are P alreozo ic sediments 
that lie south of the Minto Arch and west of an arbitrary line that join s the head 
of H adley Bay with the Preca mbrian rocks of Wellington Bay on the outh coast. 
Fortier, et al. (1954) assumed that this region was occupied by a bas in to which 
they ap plied the name Wollaston Basin. The present study has neither confirmed 
nor nega ted this assumption. Reconn aissance study of the exposed rock suggests 
that the entire region is underl ain by a nea rl y completely horizontal Palreozoic bed 
of map-units lOa and lOb. H there is a basinal structure in thi a rea it is probably 
shallow. As already noted (seep. 4 1), the thickness of P alreozo ic strata in this area 
is at least 800 feet. 

East Victoria Island. For present purposes th is region may be defined as the 
part of Victoria Island east of a line joining the head of Hadley Bay with the Precam­
brian rocks of Wellington Bay. T he state of present knowledge of this region is com­
parable to th at of the southwest region of V ictoria Island which was described under 
the foregoi ng heading. East Victoria Island is underlain by map-units lOa and lOb, 
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which appear to be flat lying. Fortier, et al. ( 1954 ) suggested that th is region of 
Victoria Island formed the western part of a north-trending basin bounded on the 
eas t by Boothi a Arch. Inform ation obtained by the present study has brought no new 
information to bear upon this suggested tructure. However , an aeromagnetic profile 
along a west-east line ex tending from the head of H adley Bay to Prince of Wales 
I sland lends support to the suggested possibi lity of a basin in this region . Interpreta­
tion of aeromagnetic data (see Gregory, et al., 1960) indicated basement exposed 
west of the head of H adley Bay, this prognosis has been confirmed from outcrops 
(seep. 24 ); 600 to 900 feet to basement near the centre of Storkerson Peninsul a, 
Victori a I sland; basement depth of about 4,500 feet a short distance off the east 
coast of Victoria Island, in M 'Clintock Channel; and 10,000 feet to basement in 
the west-central coastal region of Prince of Wales Island . It should be noted, 
however, that the thicknesses given above may include that of stratified late 
Precambrian rocks as well as Palreozo ic strata. 

Lower Cretaceous to Early Terliary terrain of Banks Island. A major un­
confo rmity underlies the success ion of Lower Cretaceous to early Tertiary bed 
on Banks Island. In northeast Banks Island thi s success ion rests on the Upper 
Devonian, whereas in the so uth of the island it rests on Precambri an rocks. 
Although much of the Lower Cretaceous to early Tertiary succession in central re­
gion of the island is covered by younger deposits, the strike of Lower Cretaceou 
to early Tertiary beds appears to circumscribe a broad, open basin whose ax is 
strikes and plunges northwesterl y. This structure has been named the Banks Island 
Bas in (see Thorsteinsson and Tozer, 1960). 

Prince Patrick U plifc 

Northern extremily of Banks Island . Thorsteinsson and Tozer ( 1960) have 
applied the term Prince Patrick uplift to a region that includes a la rge inlier of 
Devoni an rocks in southeast Prince Patrick Island , and another but smaller inlier 
of Devonian rocks near the northern ext remity of Banks Island. These inliers lie 
on strike with one another and each is characterized by north-trending normal 
fau lts. On Prince Patrick the normal fa ults di spl ace rocks as young as Lower 
Cretaceous, and on Banks the one normal fault di slocates rocks of ea rl y Terti ary 
age. 

The Devonian inlier in north Banks Isl and is exposed along the ax is of a 
northerly trending, symmetrical anti cl ine. Thorsteinsson and Tozer (op. cit. ) have 
named this structure the Cape Crozier anticline. The Cape Crozier anticline appea rs 
to plunge gently to the south and the limbs of the anticline dip gentl y away from 
the axis. U nlike other regions of Banks Island in which the Lower Cretaceous 
Isachsen Formation represents the basal deposits of the Lower Cretaceous to ea rl y 
Tertiary transgress ive sequence, the Isachsen Formation is absent in the Cape 
Crozier anticline and the Lower Cretaceous Christopher Formation li es uncon­
fo rm ably on Devonian rocks. The absence of the Isachsen Formation suggests 
positive movement of the Prince Patrick upli ft within the Cretaceous. That the 
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Prince Patrick uplift did experience tectonism throughout the Mesozoic is borne 
out by geological relations on Prince Patrick Island (see Thorsteinsson and Tozer, 
1960). The possibility that the Prince Patrick uplift and the region of Precambrian 
exposures in so uth Banks Island are genetically related, and that these structures 
represent cuJmi nat ions along a largely buried Precambrian arch have already been 
discussed (see p. 73). 

Arcric Coasra l Plain 

West Banks Island. The Arctic Coastal Plain includes some of the western 
regions of Banks Island that are underlain by the Beaufort Formation, which 
ranges from late Tertiary to early Pleistocene. Although in thi region the Beau­
fort Formation is largely masked by glacia l deposits , its structural relations appear 
to be relatively simple. Beaufort beds lie unconformably on rocks of Lower Creta­
ceous to early Tertiary age. The regional strike of the formation is about north­
easterly, roughly parallel to the west coast of Banks Island. Throughout it 
extent, the Beaufort Formation and the plain developed on it slope gently toward 
the Beaufort sea. 
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ECONOMIC GEOLOGY 

Copper 

A few small specks and flakes of native copper, none exceeding 3 mm in any 
dimension, were observed in the volcanic rocks of the Natkusiak Formation . The 
native copper occurs in the basalt flows as disseminated particles, and in thin 
calcite veins and calcite-filled vugs and pores in the agglomerate which, in places, 
forms the base of the formation. Copper-bearing minerals associated with native 
copper in the agglomerate include cuprite, tenorite, malachite, and chrysocolla. 

Io other format ions were fo und to contai n mineralized zones. Efforts to locate 
economic copper deposit in the map-area should first be concentrated in the 
region underlain by the Natkusiak Formation. 

The occurrence of native copper on Victoria Island was first reported by V . 
Stefansson (1913, p. 294) on the basis of reports given to him by Eskimos in 
Prince Albert Sound. According to the Eskimos, they obta ined native copper from 
mountains northeast of the head of Prince Albert Sound where it occurred in 
masses, " ... as high as a man's shoulder and as wide as high; others project 
from the hillside and are of uncertain size". Later O'Neill ( 1924, p. 54A) 
received sim ilar reports of copper northeast of Prince Albert Sound from Eskimos 
on the mainland. Jenness (1922, p. 41) reports "Two fam ilies of Prince Albert 
Sound natives whom I met in the summer of 1915 ... said that the main body 
of their people had gone to a lake called Tahiryuak close to some copper deposits a 
day's journey northeast of the sound" . Lake Tahiryuak is, in fact, about 40 miles 
north-northwest of the head of Prince Albert Sound. 

The general similarity of these reports on the location of native copper deposits 
suggests authenticity. Further credence is lent to these accounts by the present 
survey's discovery of copper minerals in the Natkusiak Formation, which outcrop 
in the general region from which the Eskimos claimed to have obtained copper. 

The authors questioned several Banks and Victoria Islands Eskimos concern­
ing the occurrence of native copper. Most were awa re of the pre ence of copper 
deposits on Victoria Island, ei ther through information passed on to them by their 
forefathers or through conversations with their friends; all gave the general location 
of the native copper deposits as several miles east of the head of Minto Inlet. A 
glance at a map of Victoria Island is sufficient to indicate that such a location may 
well coincide with that of copper deposits reported by Eskimos to Stefansson, 
O' eill, and Jenness. One Eskimo only claimed to have personally observed 
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native copper in rock. When asked to locate the occurrence on a map he made a 
point at about latitude 71 °31', longitude 113 °2 1', which lies within the outcrop 
a rea of the Natkusiak Formation. 

A lthough there is a good possibility that fairly la rge masses of native copper 
are present on Victoria it should be noted that ( l ) there is no information to 
suggest th at such deposits are of economic importance; (2) prior to the present 
report, there is no record of any competent observer having seen native copper 
in situ; and ( 3) as the whole of Victoria I sland has been glaciated by ice originat­
ing on the continenta l mainland , there is a poss ibility that masses of native copper, 
if they do exist on Victoria Island , were tran sported to their present posi tion . 

Oil and Gas 

The geological information obta ined by the present survey suggests that certain 
regions of the map-area are more promising for oil and gas accumulations than 
others. The relative merits of fo ur, somewhat arbitra ril y defined regions are out­
lined briefl y below. Severa l statements in thi s di scussion a re ad mittedly specula­
tive. 

1. The potentia l o il - and gas-bea ring rocks in regions of Victoria Island that 
lie to the south , southeast, and east of the Minto Arch are represented by map­
units lOa and lOb of ea rl y Palreozo ic age. Both for mations contain potential 
reservoir beds. Map-unit lOa is commonl y characterized by clean, well-sorted 
sandstone beds some of which appear to possess both porosity and permeability. 
Many beds of dolomite in map-u nit l Ob are characte ri zed by intergranular and 
vuggy porosity, and certa in very porous and massive rocks may represent reefs. 
Jointing, which is especially well developed in the Palreozoic carbonate and sand­
stone formations in the map-area, p rovides additional porosity and permeability. 
There is good evidence that the Precambri an surface (ove r which the vast cover 
of Palreozoic rocks lie ) was highl y irregul a r and the poss ibility of closed struc­
tures over topographic highs on the Precambrian is worthy of special considera­
tion. However, characters that may be regarded as militating aga inst the possibility 
of oil and gas in commercial quantiti es in thi s region appea r to outweigh the 
favourab le cha racte rs outlined above. T he aggrega te thickness of potential oil­
and gas-bea ring rocks is small . The max imum ex posed thickness of map-unit lOa 
in this region is about J 50 feet. The only other poss ible oil- and gas-bea ring rocks 
are those of map-unit l Ob, and nowhere in thi s region is the re a complete section 
of thi s format ion. The thickness of map-unit J Ob throughout the grea ter part of 
thi s region is believed to be less than l ,000 feet , but it possibly may reach about 
2,000 feet in the vicinity of the cast coast of Victoria I sland . Another unfavour­
ab le character of thi s region may be the virtual absence of marine sha le, which is 
com monl y regarded as a likely source rock fo r hydrocarbons. 

2. T he possibi lity of oil and gas accumul ations on Stefansson Island appears 
to be bette r than that of the region of Victo ri a Island described above. This opin­
ion is based partly on the appa rent grea ter thickne s of P alreozoic cover, and 
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partly on theoretical considerations. The overall structure of Stefansson Island is 
that of a homocline that dips gently to the north. Exposed bedrock includes map­
unit lOb and three unnamed formations of the Middle to Upper Silurian Read 
Bay Group. Map-unit lOa or equivalent beds may occur in the subsurface. The 
presence of the R ead Bay Group, in itself, adds little to oil and gas prospects of 
the island, as the total thickness of these rocks is small (about 675 feet) and they 
occupy a small part of the island. Possibly the faulted anticline structure of north­
western Stefansson Island represents a potential structural trap. 

3. Regions of Prince A lbert Peninsula of Victoria Island and northeast Banks 
Island, which are underlain by the northwesterly dipping homoclinal sequence of 
Palreozoic rocks, may represent the most favourab le region of the map-area in 
which to prospect for oi l and gas. Unfortunately the stratigraphic sequence on 
Prince A lbert Peninsula is largely concealed by thick Pleistocene deposits. Never­
theless five map-units have been recogn ized and in northeastern Banks Island the 
thickness of Pal reozo ic rocks may reach 10,000 feet (see Gregory, et al. , 1960) . 
The rocks of the Prince Albert homocline include: map-unit IOa (? Upper 
Cambrian age); map-unit JOb (Ordovician to Middle Silurian); the Read Bay 
Group (Middle and Upper Silurian); Blue Fiord Formation (Middle Devonian) ; 
and the Melville Island Formation (Midd le and Upper Devonian ). All five forma­
tions may contain reservoir rocks. The reservoir prospects of map-units lOa and 
1 Ob have already been discussed. The Read Bay Group, although mostly covered 
on Prince Albert Peninsu la, is known to contai n reefoid developments on Corn­
wallis Island (see Thorsteinsson, 1959). The Blue Fiord Formation is partly 
exposed onl y on Prince Albert Peninsula ; it is widely distributed in the Queen 
E lizabeth Islands, where it is known to contain reefs as we11 as vuggy dolomite. 
The exposures on the Princess Royal Islands suggest that Middle Devonian reefs 
may occur in the Prince of Wales Strait (see p. 52) . The shales on Prince 
Albert Peninsula that resemble the Eids Formation (see p. 50) and the argilla­
ceous limestones of Princess Royal Islands are possible source beds for hydro­
carbons. Silurian graptolitic shales, although not exposed, may be present in view 
of their occurrence on Stefansson Island. Moreover, given su itable structures these 
shales and argi ll aceous limestones might form effective barriers to the upward 
migration of hydrocarbons. Although the structure of the Prince Albert homocline 
is imperfect!y exposed (seep . 74), there are certain dip-reversa ls in this area and 
it is possible that structural traps may exist beneath thi s essenti all y homoclinal 
terrain. The very brief examination of the spectacularly exposed limestone reef 
belt south of Mercy Bay indicated th at porosity was poor. Nevertheless, these 
reefs may be significant from the point of view of oil and gas potential. The exposed 
reefs definitely seem to form a belt, which possibly continues to the south, beneath 
younger formations. 

4. The oil and gas prospects of that region of Banks l sla nd where Cretaceous 
and Tertiary rocks are exposed is difficult to evalu ate. Probably the best prospects 
there are the Palreozoic rocks that undoubtedly underlie a part of thi s same region , 
but whose extent and character are unknown. It should be borne in mind that the 
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sub-Cretaceous geology is probably varied. F rom the occurrence of Precambrian 
immediately beneath the Cretaceous of Nelson Head, it is clear that the Prince 
Albert homocline does not extend, as a simple structure, benea th the Mesozoic 
of southern Banks Island . The Cretaceous and Tertiary beds are largely covered 
also by late Tertiary and Pleistocene sediments, and most of the Cretaceou and 
Terti ary beds are nonma rine. Nevertheless two fac tors lend some encouragement 
to the prospects of oi l and ga in Cretaceous and Tertiary beds. (1) The Christo­
pher shale is a potenti al source rock and the subj acent sands of the Isachsen and 
E ureka Sound constitute poss ible reservoi r beds. (2) The possibility of a buried 
cratonic arch extending fro m the northern to the southern extremity of Banks 
Island has already been discussed (see p. 73). Such an arch may have exerted 
considerable influence on the structure and stra tigraphy of the Cretaceous and 
Terti ary rocks and there may be concealed structu ra l 'highs' be tween Cape Crozier 
and elson Head. 
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