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PREFACE 

Lower Pa laeozo ic and underly ing beds on Bache Peni nsula, on the western 
side of Kane Basi n, were first examined by the British ava l Ex pedition of 
] 875 under Captain Nares . These beds, on both sides of Kane Basin , have 
attracted the attention of numerous geologists in the nea rl y 90 yea rs following, 
and certain sections h ave become well known from pub li shed desc riptions. This 
report represents a reconn aissa nce stud y of sections of these beds exposed in 
the Bache P eninsula region. 

Th in shoreward eq uiva lents of thicker, bas ina l format ions to the west are 
exposed on Bache Peninsul a, and rela tionships recognized there may be used in 
eva luati ng the oi l potentia l of the wes tern beds. 

Y. 0. FORTIER, 

Director, Geological Survey of Canada 

OTTAWA, June 23, 1964 

99092-3 
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BACHE PENINSULA, ELLESMERE ISLAND, 
ARCTIC ARCHIPELAGO 

Abstract 

Bache Peninsul a, which lies abo ut the middl e of the east coast of 
E ll esmere Island , is a plateau area in which fau lted, homoclina l lower 
P a laeozo ic strata overlie Precambrian gneis es a nd gra nite. The Pa laeozoic 
section , some 4,000 feet thick , bea rs close affi nities to that of Northwest 
Greenland, where the type localities for many of the formations a re found. 

Some un foss iliferous, basal elas tic beds a re of limited exten t and may 
be of la te Precambri an age. Other basa l sa ndstone a nd dolomite formations 
are of wide distr ibut ion, a nd may be correlatives of known Cambri an and 
possibl e Ca mbria n beds in nea rby a reas of E llesmere I sland . Overlying 
dolomite and dolomitic limeston e form ations are correlatable, o n fa un a! 
a nd stra tigraphic gro unds, with simil a r forma tions in orthwest Greenland . 
The you nges t Palaeozoic beds a re gy psum and dolomitic limestone, and fa una! 
coll ec tions from them indica te a Lo wer Ordovician age. 

Sma ll a reas of down-fa ulted Te rti a ry beds with thin coal sea ms over lie 
th e Palaeozo ic rocks. 

The fo llowing significan t st ratigraph ic breaks a re inferred in the 
sequence of layered rocks: (a) a disconformity at the base of th e Palaeozo ic 
sec tion, sepa ratin g it from underlyin g beds of unknown age; (b) a discon
formity sepa ratin g Middle Ca mbrian and Lower Ordovicia n st rata; and (c) a 
disconformity or unconformity sepa ratin g Palaeozo ic a nd Tertiary stra ta. 

M ar ine shell fragments in surficia l deposits well above th e limit of 
post-g lac ial marine subm ergence represent a considerab ly o lder marine 
period and probab ly we re transported to their present positions by glac ia l ice. 

Resum e 

La presqu"ile Bache, qui se trou ve a peu pres au centre de la cote est 
de !'lie E ll es mere, est un plateau 0 [1 des strates fa ill ees et homoclin ales du 
P aleozo"ique inferieur recouvrent des gneiss et des granites preca mbriens. La 
co upe paleozo'ique de q uelq ue 4,000 pieds d 'epa isse ur presente des affi nites 
prononcees avec cell e du ord-Ouest du Groenland 0[1 !'on a trouve les types 
loca ux de plusieurs formations. 

Quelques Couche clastiques de base non foss iliferes d'une etendue res
lreinte peuvent remonter au Preca mbrien superieur. D 'a utres format ions de 
base a gres et a dolomie sont tres repa ndues et peuvent etre mi es en corre
la tion avec des couches cambriennes connues ou poss ibl es dans le regions 
avo isin antes sur !'lie Ellesmere. La dolomie sus-jacente et les formations de 



calcaire dolomitique peuvent etre mises en correlation, du point de vue de la 
faune et de la stratigraphic, avec des formations semblables du Nord-Ouest 
du Groenland. Les couches paleozo"iques Jes plus jeunes sont de gypse et de 
calcaire dolomitique, et la faune qui s'y trouve indique que la formation 
remonte a l'Ordovicien inferieur. 

En des endroits de peu d'etendue, des couches du Tertiaire faillees par 
abaissement et comportant de minces filons de charbon recouvrent Jes roches 
du Paleozolque. 

Voici, d'apres la sequence des strates, les principales lacunes stratigra
phiques: (a) une discordance a la base de la partie paleozolque la separant 
des couches sous-jacentes d'age inconnu; (b) une discordance qui separe 
les strates du Cambrien moyen de celles de l'Ordovicien inferieur; et (c) une 
discordance qui separe Jes strates du Paleozolque de celles du Tertiaire. 

Des fragments de coquillages marins dans Jes depots de surface, qui se 
trouvent bien au-dessus du niveau des terres submergees !ors de la periode 
postglaciaire, representent une periode pelagique beaucoup plus ancienne; ils 
ont probablement ete transportes a cet endroit par Jes glaciers. 



I TRODUCTION 

Bache Peninsula lies at latitude 79 °04'N on the east coast of Ellesmere 
Island. The peninsula projects into Kane Basin, with lnglefield Land, Greenland 
on the other side, only 50 miles away. 

This report describes the geology of the sedimentary rocks of Bache Penin
sula; field work was conducted here in 1961 during a reconnaissance survey 
based at Alexandra Fiord, a few miles south of the map-area, and until recently 
an R.C.M. Police detachment. The Precambrian gnei ic 'basement' rocks are 
shown on a preliminary map (Christie, 1962) 1 already published by the Geological 
Survey of Canada; these rocks, to be described in a separate report, will not be 
considered in detail here. 

Field work on Bache Peninsula began near the end of April, 1961, with a 
reconnaissance by dog team of the coasts of Flagler Bay and the lower parts of 
the valley of Sverdrup Pass . More detailed study was carried out on foot between 
June 18 and July 17, using dog teams and aircraft for transport of camps. Both 
Beaver and Piper Super-Cub aircraft were used, the machines in each case fitted 
with large, low-pressure tires for landings on unprepared terrain. Stratigraphic 
sections were measured at several places along the south coast of Bache Peninsula, 
at Bartlett Bay on the east coast, and on Sanddola Creek~, west of Bache Peninsula. 
Except for some data obtained on scattered foot traverses, the formational mapping 
was done from air photographs and from binocular study from vantage points in 
the area. 

Settlem.ents and Accessibility 

There are no settlements in the map-area ; the Alexandra Fiord R.C.M. Police 
post lies about 8 miles south, opposite the mouth of Flagler Fiord. In 1963 this 
station was abandoned, and some of the buildings removed. 

An R .C.M. Police post stood formerly on the south shore of Bache Peninsula 
at the mouth of Flagler Bay. This well known post, Bache Peninsula, was estab
lished in 1926 and abandoned in 1933. Although the buildings have been removed 
(they presently stand at Alexandra Fiord) the site is well marked by their 
foundation , and will be referred to in the following text as 'the Police Post'. 

1 Names and /or dates in parentheses are those of Bibliography at end of report. 
2 The name is taken from the descriptive note, 'sa nddiila', on Isachsen 's map of Buchanan 

Bay and Bache Peninsula (see Sverdrup: New Land; Longmans, Green, and Co., London, 1904) . 
The note is an old Norwegian form of 'sandy dale'. 

1 



Uache Peninsula, Ellesmere Island 

Bache Peninsula is not readily access ible, because of the absence of settle
ments and regular shipping or air travel in the region. It can, however, be reached 
by ski-equipped ai rcraft and by icebreakers at su itable times of the yea r. A ircraft 
may land on the ice of the numerous fiords from late autumn until about the 
end of June ; after about mid-June, light aircraft with overs ize tires may land at 
elected si tes, including the Alexandra Fiord Police Post. Icebreakers or ice

strengthened ships have little diffi culty in navigating Kane Bas in in August, but 
adverse conditions in Buchanan Bay have resulted in considerable delays in ship
ping. T he Police Post was visited by ship in 1927, but ice cond itions prevented 
further visi ts until 1931, and fi nall y the detachment evacuated by sled to Craig 
Harbour, on the south coast of E llesmere Island, in the spring of 1933. Modern 
icebreakers, however, have rel atively little difficulty in the same waters. 

Travel by dog team is feas ible along the coasts , fiords , and major va ll eys, 
and Greenland Eskim os occas ionall y cross Smith Sound to visit E llesmere Island . 
Open water due to strong tidal currents may be encountered at any time of year 
a t certa in narrows in fiords , and coastal ice often is removed from the capes by 
currents and storm s. The island-studded narrows near the Police Post remains 
open the year round. 

History of Exploration 

Bache Peninsula is a crossroads of both prehistoric and hi sto ri c polar travel. 
T he well-trave lled coastal route northward has been used by ship and by sledge 
since the early days of explorat ion, and Sverdrup Pass, to the west, has provided 
a low, relatively easy sledge route through the rugged east-coasta l mountains to the 
ro lling, ga me- rich western parts of E llesmere Island . 

The first E uropea n explorer to sight Bache Peninsu la was Comma nder 
A . E. Inglefield, R .N., who explored northward into Smith Sound in 1852. 
Victoria H ead and Cape A lbert were sighted and named just before Inglefi eld 's 
ship was driven southward from the entrance to Kane Bas in by a severe storm. 
In 1854 the east coast of the peninsula was travelled by Dr. I. I. Hayes, the 
surgeon of Dr. E. K. Kane's expedition. Kane applied the names of Bache1 and 
Henry, who were the principal patrons of hi s exped it ion , to capes earli er named 
by Inglefield. Hayes mapped th e peninsula as two islands, using Kane's names 
'Bache' and 'Henry', on a northward sledge journey during a later expedition 
led by him self ( J 860-61). 

1 It is timely to recall that Alex ander D allas Bache, after whom the peninsula is named, 
occupies an important place in the hi story of research, particu larly in the marine sciences, in 
the United States. Bache was Superintendent of the U.S. Coast Survey in 1846-47, when he 
placed a ship for marine research at the disposa l of Louis Agassiz. In J 862, Bache, Joseph Henry, 
and one other were estab li shed by the U.S. Congress as a 'perma nent commission' reporting to 
the avy on sc ientifi c research th at might be useful in war effort, and in 1863 Bac he 
promoted and became first presiden t of the at iona l Academy of Sciences. These achievements 
have been taken to mark the beginni ng of efforts to secu re government a id and encou ragement 
for sc ience in the United States ( Lurie, 1960, p. 332). 

2 



Introduction 

The R oya l Navy expedition of 1875-76 under Captain Sir George Nares 
navigated Buchanan Bay and the east coast of the peninsula, and landed a t 
Victoria H ead . Fossils collected at the landing and observations made by this 
expedition provided the first accurate knowledge of the geology and physiography 
of the Bache Peninsula region. 

The expeditions of Captain C. F . H all (1871-73) and of Lieutenant A. W. 
Greely (1881-83) passed Bache Perrin ul a but did not observe o r add new 
informat ion. 

The Second Norwegian Expedition in the Fram , comm anded by Captain 
Otto Sverdrup, wintered in Rice Strait just south of Buchanan Bay in 1898-99 . 
From there, several parties explored and hunted a long F lagler Bay and Bache 
Peninsula . 

Commander R . E. Peary hunted and explored on and near Bache Peninsu la 
in the course of his polar exped itions of 1898-99 and 1901-02. A depot, including 
coal, was landed on the north shore of Bartlett Bay in 1905. The remains of thi s 
depot are vis ible today. 

Dr. F. A. Cook travelled westward through Sverdrup Pass on his purported 
journey to the North Pole in J 908. 

D. B. MacM ill an and E . Ekblaw passed through the Bache Peninsul a region 
in the course of MacMillan 's Crocker Land Expedition (19 13-17) . 

In 1926 the R.C.M. Police Post, Bache Peninsul a, was es tab li shed. The 
buildings and men were brought in by Captain J. E. Bernier in the C.G.S. Arctic, 
and the post was erected on a smal l delta benea th high cliffs at the mouth of 
Flagler Bay. T he German geo logist-explorer Dr. H . K. E. Krueger and his two 
compa nions stopped at Bache Peninsula in 1930 on their westward and northward 
sledge journey. When the Krueger party fa il ed to return , search trips from Bache 
Peninsula were made in 1932 by Corpora l H. W. Sta llworthy and Constable 
R. W. Hamilton. 

Later vis its to Bache Peninsula included: the Oxford U nivers ity E ll esmere 
Land Expedition, which used t he abandoned Police Post in 1935 as an advanced 
sledging base for exploration both loca ll y and to the west and north ; J . M. Wordie, 
who visited the Police Post briefly by ship in 1937; and the D anish Thule and 
E llesmere Expedition in 1940 on its westward journey through Sverdrup Pass. 

Previous G eological Investigations 

The ea rli est observations on the geology of Bache Peninsula were made by 
the surgeons P . C. Sutherland and I. I. H ayes, of lnglefield 's and Kane's Expedi
tions, respectively. Sutherl and , from shipboard (south of Ca pe Sabine and in a 
rising storm), compa red the terrai n between Victoria H ead and Cape I sabella to 
Cape Farewell (Greenland), and pess imi stically added that 'a ny idea of fossil
iferous strata may rnfe ly be excluded (in lnglefi e ld , J 853, p. 147). H ayes, after 

3 
99092-4 



Bache Peninsula, Ellesmere Island 

his sledge journey down the west side of Kane Basin in 1854, described 'high cliffs 
of magnesian limestone as far down as Cape Sabine' (in Kane, 1856, Vol. II, 
p. 370) . 

Geological observations and collections on Bache Peninsula were made by 
Captain H. W. Feilden, naturalist on the Nares Expedition. Feilden published 
a geological map that included Bache Peninsula (Feilden and De Rance, 1878, 
Pl. XXIV) and described the coarse basal beds of the Silurian1 of the south 
coast of Bache Island as 'resting on syeni tic and granitoid rocks'2 and 'overlain by 
mural cliffs of limestone rising to a height of more than 1,000 feet, dipping gently 
to the NNW.' The brief landing and small collection of fossils obtained from 
Victoria Head have been mentioned. 

Per Schei, geologist of Sverdrup's Expedition, examined Bache Peninsula 
at several localities in 1899 and discovered the diabase sills in the basal beds 
that overlie the basement gneisses. He further identified certain higher dolomite 
beds as the source of Cambrian fossi ls. Schei's preliminary accounts (1903, 1904) 
were later amplified in reports by Bugge (1910) and by Holtedahl (1913 , 1917) . 
Holtedahl described the sequence of sedimentary rocks from Schei's notes, and 
described the Cambrian and Ordovician fossils collected by Schei along the 
east coast of the peninsula. Bugge studied and described specimens of the 
Precambrian metamorphic complex collected by Schei. 

Robert Bentham, geologist of the Oxford University Ellesmere Land Expe
dition, made numerous foss il collections on Bache Peninsula and briefly described 
(Bentham, 1936, p. 427) the succession of sedimentary rocks. Bentham's collec
tions , mostly from talus, contai n the widest variety of Cambrian and Lower 
Ordovician fossils yet collected in the Canadian Arctic Archipelago. Bentham 
compared the red basal sandstone with the Thule Formation of Greenland, and 
identified certain overlyi ng limestone beds as the source of Cambrian fossils. 

J. M. Wordie visited the Police Post in 1937 to examine the relationships 
of the basal sandstone described by Schei and Bentham. Wordie found no break 
in succession, and concluded that the 'Thule beds' at Bache are merely basement 
lower Cambrian strata . 

The Cambra-Ordovician fossils collected by Bentham were described by 
Chr. Poulsen ( 1946, p. 299), who also reassessed certain of Schei's earlier de
scribed fossi ls, and discussed the correlation of Cambrian and Lower Ordovician 
beds of Bache Peninsula and Northwest Greenland . 

J. C. Troelsen, geologist of the Danish Thule and Ellesmere Land Expedi
tion, sledged along Bache Peninsula in the early spring of 1940 and examined 
several localities, includ ing the section at the Police Post. Troelsen's knowledge 

1 Feilden and De Rance regarded the beds as Lower Silurian. Their geological accoun t 
preceded by one year Lapworth's introduction of the term 'Ordovici an' for beds of this age. 

2 Feilden's map, in a more accurate manner than the description, shows 'mica schists and 
altered rocks' on 1he south coast of Bache Peninsula. 
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Introduction 

of the lower Palaeozoic succession of northwestern Greenland enabled him to 
apply several Greenland formational names to the rock of Bache Peninsula 
(see Troelsen, 19 5 0) . 
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PHYSIOGRAPHY AN D GLACIATION 

Bache a nd Knud Peninsulas a re part of a small, rela ti ve ly low, d issected 
p lateau a rea in the m o unta ino us eas t coast of E ll esmere I sland . The pla teau , 
jo ined by Sve rd rup P ass to the weste rn va lley and pla tea u a reas of E llesmere 
l sland, is o ne of severa l topographic breaks in the eleva ted easte rn edge of the 
Ca nadia n A rctic Archipelago . ln addition, the platea u area form s a border zone 
between h igh mounta in ra nges of the E ll esmere-Greenl and Fold Belt (see Fort ier, 
McNa ir, a nd Thorste insson, 195 4, p. 2078 ) to the no rth and equa ll y high 
moun ta ins of dissected crysta lline roc ks to the south. The latter ra nges constitute 
the northernm os t expos ures o f the Canadian Shie ld in the archipelago. Bache 
Penin sul a is cha racteri zed by nea rl y ho ri zonta l beds and high relief, a nd is thus 
a t rue pla tea u region in the geomo rph ologica l sense. T he upland su rfaces of 
ro lling hill s a re bo unded over much of the ir perimeter by spectacula r sea-c liffs. 
Short, sma ll st rea ms d ra in the upla nd and a re entrenched in deep ca nyo ns near 
the coasts. Deep, ice-scoured major va ll eys pass ing into Jong fi o rds separate the 
peninsul a r pl a tea u a reas. 

Act ive glac iers presentl y occupy the heads of ce rta in va lleys . Evidence of 
forme r, more widespread glacia ti on in the Bache P eninsula reg ion includes such 
fea tures as glac ia l stri ae , erra tics, a nd ice-ro unded bluffs and islands. T he most 
stri king glac ia l fea tures a re the deep, steep-walled valleys, m any termina ting in 
fio rds . Glac ia l ove rdeepening of the inner pa rts of Flagle r Bay a nd H ayes Fiord 
is in dica ted by the presence a t their mouths of numerous islets, which suggest 
sha ll ow thresho lds. Gl acial grooves may be found in many places on gneiss or 
gra nite surfaces; the direction of grooving, in general , conform s approximately 
to the lo:::a l valley direction . 

Glac ia l depos its, including the e rratics a lready menti oned , a re widespread . 
T hese deposits a re complex, a nd additiona l unce rta inty in interpreta tion is crea ted 
by so lifluction of the active surface layer. M arine shell material is widely distrib
uted , a nd a pparentl y represents two ma rine events of diffe rent ages; older she ll 
de bri s is incorpora ted in the surficial deposits, which a re them selves modified 
by post-glacial m arine action and overlain by younger shell s. 

Glacia l boulders a nd co bbles on the upland surfaces of B ache and Knud 
Peninsul as are composed, in usual order of frequency , of: ( a) buff-weathering 
dol omite o r dolomitic limestone, (b ) black-weathering crumbling limestone, (c ) 
da rk grey quartzite or quartzose gneiss, (d ) red quartzite or sandstone. (e ) red 
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Physiography and G laciation 

granite, (f) grey gneiss, (g) wh ite sa ndstone. The limestone, dolomite, and sa nd
stone are undoubtedly derived la rgely from nea rby exposures of P alaeozo ic rocks. 
T he white sa ndstone, a lso probably o f loca l origin , may be more abundant than 
apparent; it is wea kly cemented and therefo re rap idl y broken down to fines and , 
even when present as bo ulders, is incon spicuous a mong the do mina ntly light
wea thering carbonate-rock deb ris. 

The distribution of distinctive erratic materi a l, especia ll y red granite, 
indicates former streams of glacial ice conforming to the present va lley direction s 
but not limited by the va lleys them selves. T hus, red granite forms a significant 
proportion of the debris on the upla nds a t the two places exa mined: east of 
Ha rm sworth B ay and in the vicinity of Ba rtle tt Bay. Glacia l ice apparently flowed 
o ut of uppermost F lag ler Bay va ll ey northeastward across the upl and , and 
ou t of lower Flagler Bay eas twa rd across the head of Bache Peninsu la. The 
possibility tha t at least some of the granitic and other detritus has come from 
Greenland must be considered ; certainly simil ar rocks are present on both sides 
of Ka ne Basin and the distances are not great. H owever, wi th only reconnaissa nce 
data presently available on either the bedrock or erra ti c material , it see ms 
preferable to favour the nearer source. 

T he uplands are apparently largely covered by an un sorted, clayey material 
with a varyi ng proportion of ad mi xcd rounded , subangul ar, and angu la r rock 
debris. Th is upland surficial deposit , presumably glacial till , is rarely well exposed 
and diagnostic structures h ave not been observed . 

An interest ing feature of the unco nsolidated upland material is the presence 
of marine shell fragme nts, both o n t he surface and within the depos its. Shell 
fragments lie thinly scattered, more or less uniformly, on the upland surface a nd 
on the valley wa ll s in the vic inity of Bartlett Bay, and were obse rved o n the 
upland at the highest point exa mined (at about l ,500 feet e levation ) and be low. 
T he marine material , consisti ng of rounded bits of carbonate shell s, gives an 
impression of commi nution or of great age. The fragments arc most eas ily found 
in 'frost boil s' in poorly sorted, clayey, till-like deposits. T he inferred limit of 
mari ne submergence in the region is about 350 feet elevation; no evidence of 
marine action other than the shell fragments has been found at higher e levat ions. 

It seems certa in that the high marine she ll fragments origin ated in the nea rby 
fiords a nd bays and were glacia ll y transported to their present posit ions. The 
evidence suppo rting thi s includes: the a ppearance of considerab le age or commi
nution ; the associa tion with erratic bou lders and a till-like deposit ; the apparently 
uniform distr ibution on va ll ey walls and upl ands; and the complete absence of 
a ny other features that might indicate marine inundation to such heights in the 
rece nt geo logica l past. The presence on Bache Peninsula of red granite erra tics, 
proba bly derived from the extensive gra nite o utcrops between lower F lagler Bay 
and Sverdrup P ass, indicates a n eastward flow of ice from F lagler Bay over 
the easternm ost part or 'head' of Bache Peninsul a. The observed she ll debris 
probably, therefore, originated in F lagler Bay. The only a lternative source that 
appea rs reasonab le is Kane Basin , fro m which bottom or sho re depo its might 
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Bache Peninsula, Ellesmere Island 

have been carried up by west-flowing Greenland ice; as noted earlier, however, 
the nearness of Ellesmere Island glacial centres makes this appear to be an 
unlikely alternative. 

The shell material of Bache Peninsula uplands must date from a marine 
period older than the most recent major glacial advance. Direct evidence of the 
probable age of these shells has been obtained elsewhere in the Arctic Archi
pelago of Canada, where shell fragments and, less commonly, whole shells from 
altitudes above the post-glacial marine limit have yielded radiocarbon dates rang
ing from 19,000 to 36,000 years (Fyles, 1962) . These ages, which are considered 
minimal, are in marked contrast with the ages up to 8,000 years obtained for 
marine shells close to the post-glacial limit of marine submergence elsewhere on 
Ellesmere Island (Dyck and Fyles, 1964) . 

The high Bache Peninsula shells apparently, therefore, were derived from an 
interglacial (or preglacial?) marine deposit in Flagler Bay, and were incorporated 
with glacial detritus during the advance of the ice streams and sheets that 
retreated some 7,000 to 8,000 years ago. 

Possibly related to the high, 'old' shells of the uplands are shell fragments 
found in surficial material of uncertain origin exposed in the walls of an icehouse 
at Alexandra Fiord Police Post, immediatly south of the map-area. The shell 
fragments occur both scattered and rudely sorted into discontinuous beds in a 
sandy, bouldery deposit, possibly a till. The shells, which are now very fragile or 
'rotten', appear to have been deposited both as large pieces and whole. No 
paired valves were observed, however. The boulders in the deposit are of gneiss, 
are angular, and range in size up to 10 inches in diameter. The sandy matrix 
apparently contains very little material of clay size. The icehouse lies at the 
mouth of a glaciated valley tributary to Alexandra Fiord; the termini of twin 
glaciers in the tributary valley are now 2.5 miles away. The shell-laden deposit 
might be described as morainal material resulting from deposition in sea water 
of debris from melting ice. The foregoing account is offered only to indicate 
the prevalence in Bache Peninsula region of marine shell debris in deposits 
not necessarily related to post-glacial beaches, and apparently of various origins. 

Unusually thick fluvioglacial and glacial deposits are present in the pass 
that cuts diagonally across Knud Peninsula to join Hayes Fiord and Flagler Bay. 
Associated with these deposits are numerous east-trending meltwater channels 
cut into the uplands to the west and a prominent kame terrace on the south side 
of Knud Peninsula. These features are slightly higher than the inferred local 
limit of marine inundation, although the kame terrace lies about the marine limit 
at its down-valley or eastward termination. 

The surficial deposits in the Knud Peninsula pass are in part unsorted, 
bouldery material with an irregular, gullied, hummocky surface, and in part 
well-washed and sorted gravels. At the Hayes Fiord end of the pass, bouldery 
moraine-like deposits with gravels are continuous with the south-coastal kame 
terrace. 
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The surficial features of Knud Peninsula described above presumably mark 
a period of glacial retreat when fiord-valleys were filled by ice; meltwater 
apparently flowed southeastward through the pass and along the north wall 
of Hayes Fiord, terminating in a delta-probably marine-that now forms an 
elevated bench two miles west of the eastern extremity of the peninsula. 

In contrast with the 'old' marine shell fragments of the plateau surfaces and 
valley walls , are 'young' shells and shell debris associated with other features 
characteristic of areas submerged during the widespread post-glacial marine 
inundation . 

Marine beaches are present, but generally ob cure, at elevations below 
about 250 feet in the Bache Peninsula region. The highest post-glacial shells 
collected (at Talbot Inlet, some mile south of the present map-area) were 
at an altitude of 200 feet ; a wave-cut bench in bedrock in the same area was 
measured by aneroid altimeter at 270 feet. Determination of the limit of marine 
submergence is made difficult by the generally inconspicuous nature of the 
beaches, by a paucity of post-glacial shells, and by the presence of shell fragments 
above the marine limit. Rather prominent gravel benches at higher elevations, on 
the other hand, are presumably kame terraces, although probably many of 
these terminate in or are related to marine deposits . The higher or kame benches 
mostly lie above 350 feet. The limit of marine submergence, therefore, evidently 
lies between 200 and about 350 feet elevation. It seems probable that the 
retreating glacial margin was irregular and, at least in part, formed the coastline 
in this area, which even now is heavily glacierized; the au thor thus considers the 
higher figure to be a more reasonable choice for the local limit of marine 
submergence. 
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BEDROCK GEOLOGY 

General Statem.ent 

Precambrian gne1ss1c rocks are exposed as a narrow band along the 
southern part of Bache Peninsula, facing Buchanan Bay. The remainder of the 
peni nsula is underlain by an essentially undeformed , conformable sequence of 
early Palaeozoic and Cenozoic sediments that dip gent ly to the north . The 
Palaeozoic rocks of Bache Peninsula form the northeasternmost part of the 
Arctic Lowlands, or areas of relatively undeform ed 'shelf-type sedimentary rocks, 
of the Canadian Arctic Archipelago. To the north and northwest of Bache 
Peninsula lies the Franklinian geosyncJine, characterized in this region by thickened 
formations and by fold and major thrust faults. 

The Precambrian basement rocks of Bache Peninsula are mainly biotite
quartz-feldspar gneiss, in part garnetiferous, with minor pegmatitic quartz-feldspar 
intrusions or segrega tions. The overlying conformable sequence of sed imentary 
rocks comprises carbonate, evaporite, and elastic sediments of Lower and Middle 
Cambrian and Lower Ordovician age. These rest unconformably on a pcneplaned 
surface on the crystalline basement gne isses , and attain a total thickness of 
about 4,100 feet. The age of the lowermost elastic and carbonate rocks, into which 
are intruded two diabas ic sill s, is uncerta in , a lthough in the past they have 
genera lly been presumed to be Precambrian . 

Cenozoic sandstone and shale with coal seams disconformably over li e the 
Palaeozoic rocks , preserved in down-fau lted blocks. 

Era 

Cenozoic 

10 

Period 
or Epoch 

Quaternary 
to 

Recent 

Tertiary 
(Paleocene 
or 
Eocene) 

Table of Formations 

M 't I Formation , map-unit , ap-unt . 
number member, and a_pprox1111ate Lithology 

thickness 111 feet 

10 T ill , gravel , sand, allu,ium 

9 
Eureka Sound Formation Sandstone, sha le, arkose, 

coal 



Era 

Palaeozoic 

99092-5 

Period 
or Epoch 

Lower 

Ordovician 

Middle 

Cambrian 

Lower 

Cambrian 

Cambrian (?) 

Table of Formations (Cont'd) 

Map-unit 
number 

8 

7 

6 

5 

4 

3 

3a 

2 

I Formation, map-unit , 

I 
member, and approximate 

thickness in foet 

di sco nfo rmity 

c: 
Member B - 0 "' ·-

=~ 
"' E 3: .... 
c: 0 Member A 0 l..L., 
u 750' 

Map-unit 6 
300' 

Cape Clay 
Formation 

250-300' 

Cass Fiord 
Formation 

1200-1 600' 

Cape Wood 
Format ion 

130' 

Cape Kent 
Formation 

50' 

Police Post 
Formation 15' 

------------
Cape Ingerso ll 

Formation 
80' 

Cape Leiper 
Formation 

100-150' 

3verdrup Member/ 
;>, Formation 
"'c: 170-300' a< 0 
.... -
<!.)"' "' ~ Bache Peninsula - c: 
<!.) .... 

"'0 Member ~ U-t 
<!.) 0 ?-90' 

0::: 

Camperdown 
Member 

0-260' 

Bedrock Geology 

Lithology 

Dolomitic limestone, 
limestone 

Gypsum, anhydrite, do lo-
mitic limestone breccia 

D olomi tic limestone, lime-
stone, intraformational 
conglomerate 

Dolomite 

Limestone, limy dolomite, 
intraformational conglom-
erate, gypsum, argillaceous 
carbonate-rock 

D olomite, limestone, sand-
stone 

Dolomite, dolomitic lime-
stone 

Limestone, sandy limestone 

------------

Dolomite 

Dolomite, intrafo rmational 
breccia 

Sandstone 

Arkose, conglomerate 

Sandstone, shale, dolomite 
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Bache Peninsula, Ellesmere Island 

Table of Formation1' (Conc' cl) 

Era 
Period 

or Epoch 

Precambrian 

M ap-u nit 
number 

Formation , map -u nit, I 
mem ber, and a pproxi mate 

thick ness in feet 
Lithology 

u nco nfo rmi ty 

I 
G ne i s~ , pegmat ite, granite, 

c rysta ll ine li mestone 

1 Co rrelation with the Corn wallis F ormation, presumed in the writing of thi s report , is no 
longer tenable in the light of data recently obtained by J. W. Kerr, Geologica l Survey of Ca nada, 
on Cornwa ll is and Ellesmere Islands. The problem is discussed more fu ll y in a footnote to the 
section Age and Correla1ion of the Cornwall is F ormation. 

Precambrian 

Map-unit 1 

The distribution of crystalline 'basement' rocks on Bache and Knud Penin
sulas has been obtained from both ground observations and air-photographic 
interpretation ; the areas explored in the .field include Sverdru p Pass, the head 
of F lagler Bay, outerm ost Knud Peninsul a, and the south coast of Bache Penin
sul a (see Plate I) . The crystalline Precambrian rocks incl ude dark gneisses, 
mass ive red granite, and minor crys talline limestone. The massive granites underlie 
Sverdrup Pass and the head of Flagler Bay, and the dark gneisses are exposed 
at the mouth of Flagler Bay and along the south coast of Bache Peninsula. An 
area of mi xed rocks separa tes the western granite region fro m the eastern 
gneiss region. A few irregular masses of crystalline limestone are exposed on the 
south coast of Knud Peninsula just wes t of the mouth of Flagler Bay. Continua
tions of the marble beds presum ably represented by these masses may be exposed 
south of H ayes F iord where light-coloured masses on the shore and high on 
the ridge were observed but not visited. 

T he gneisses of the eastern region are mainly medium- and coarse-grained, 
grey to greenish black quartz-fe ldspar-ma.fie rocks with distinct banding. Quartzose 
gneisses, generally ga rnetifero us, are common. The feldspar of the coarse r, darker 
gneisses is characteri stically grey to dark grey ; the quartz commonl y has a bluish 
cas t, and in places is distinctly blue; the mafic minerals are hornblende or 
pyroxene and bi otite. The lighter, quartz- rich rocks contain biotite alone. M etallic, 
sulphide minerals ( pyrite and pyrrhotite? ) occur di sseminated in some quartz
fe ldspar-biotite gneiss bands; these a re marked by rusty-wea thering bands and 
pa tches up to some hundreds of feet wide on both the north and south shores 
of Buchanan Bay. 

The gra nitic rocks of the western region are coarse gra ined, bright red to 
da rk reddish grey, and va ri ously mass ive to weakly foli ated . Small , dark, chloriti c 
inclusions are sparsely scattered, and larger, gneiss ic included bodies may be 
encountered nea r the contact zone with the gneisses. 
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Bache Peninsula, Ellesmere Island 

The border zone between the red granites and the dark gneisses, a few 
miles west of the mouth of Flagler Bay, is marked by a mingling of the two rock 
types and also by the presence of numerous light-coloured pegmatitic veins. The 
vein segregations or intrusions, with accompanying distortion of the gneissic 
banding, have produced a ptygmatic 'pudding'-rock. 

The age relationships of the three rock types are not clear; the red granite 
appears to cut the gneisses in some places, but in others a gradation through 
dark granite-gneiss appears to be present. The light pegmatitic veins or segrega
tions contain minerals, such as garnet and biotite, in common with the surround
ing gneisses, and also have a close spati al association with the gneisses; these 
facts suggest a close relationship with the development of the gneissic structure 
and mineral phases. 

The structural trends of the Precambrian rocks throughout the area examined 
are northeast to east-northeast. Numerous local exceptions to these trends occur, 
however. Dips of the gneiss bands are generally moderate to steep, except near 
Cape Camperdown, where the banding is apparently folded over into a fairly 
broad anticline and syncline with gentle to flat dips . 

Cambrian (?) 

Rensselaer Bay Formation (Map-units 2, 3a ) 

The Rensselaer Bay Formation of unfossiliferous beds, predominantly of 
elastic origin, unconformably overlies the basement gneisses of Bache Peninsula. 
The usage or terminology followed here is that of Troelsen (1950, p. 35) , who 
described the basal elastic beds (specifically, the purple and yellow sandstones) 
of lnglefield Land as the 'R ensselaer Bay sandstone'. This basal fo rm ation of 
Bache Peninsula is herein divided into three members: the lowest, Camperdown 
Member; the Bache Peninsula Member; and the uppermost, Sverdrup Member. 
The lowest two members, which can apparently be correlated wi th the 'purple 
sandstones' of Inglefield Land, are restricted in distribution, while the uppermost, 
or Sverdrup Member- the 'yellow sandstone' of Inglefield Land- transgresses the 
others and is of wide distribution. Where the Sverdrup Member rests directly 
on the gneisses it is of formational rank. Although the Rensselaer Bay Formation 
might well be raised to group rank, the author prefers not to do this from a 
study only of sections outside the type area. 

The Rensselaer Bay Formation is divided, on the accompanying map (in 
pocket), between map-units 2 and 3a. This is a consequence of the relative ease 
with which the darker, purple beds (2) are distinguished from the overlying 
lighter, yellow beds (3a) in air photographs. The yellow beds, on the other hand, 
are not ea ily separated in photographs from the overlying light-weathering dolomite 
and limestone formations, and are included in the generalized map-unit, 3. 
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Camperdown Member 

Definition, Distribution, Thickness 

Bedrock Geology 

PLATE II 

A well-exposed section 4 miles 
west of Cope Camperdown, with the 
Cape Camperdown Member (CC) 
exposed in the lower slopes. Dark 
si ll-rock and arkose (BP ), and light 
sandstone (S), are evid ent in the 
slo pes; the cliffs are dolomite of 
the Cape Leiper (CL) and Cape 
Ingersoll (Cl) Formation,, 

The best exposures of the Camperdown Member are in the lower slopes of 
the well-bedded cliffs overlooking Buchanan Bay near Cape Camperdown, from 
which cape the name of the member is taken. The Camperdown Member thins 
westward from a maximum thickness of about 260 feet at Cape Camperdown, and 
apparently pinches out west of the Police Post, where it is thin and poorly exposed. 
Two diabase sil ls increase the thickest section to about 460 feet (see Pls. I , II). 

Lithology 

The Camperdown Member comprises main ly thin-bedded red and green 
shale, and white , greenish , and brownish sandstone. Present in minor amounts 
are calcareous beds including shaly and sandy limestone and algal limestone. 
Feldspar detritus is present, though not in conspicuous amounts, throughout the 
member. The Camperdown Member is represented by units 1 to 8 in the section 
tab ulated below. 

Four sub-members are recognizable in sections near Cape Camperdown; the 
sub-members, which pinch out at var ious places on the outh coast of the 
peninsula , are described below in descending stratigraphic order: 

D. Thin- to medium-bedded, white to purple sandstone; up to 100 feet 
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C. Interbedded, thin-bedded, fine-grained, red-weathering sandstone, sandy 
shale, and shale with abundant mud-cracks and ripple-marks; about 100 feet 
(Pl. III ) 

B. Medium- to fine-grained, medium-bedded sandstone, greenish to white in 
colour, with some crossbedding; 30 to 70 feet 

A. A basal, impure thin-bedded sandstone unit with shaly green and red 
parting; 10 feet. 

A ection of the two basal members was measured by aneroid altimeter, and 
is tabulated below : 

Section of the Camperdown and 
Bache Peninsula Members 

4 miles west of Cape Camperdown 
(Localities 5, 6) 1 

Unit 
No. 

Approximate 
Thickness 

(feet) 

Overlying, pale purple and white sandstone of map-unit 3a, Sverdrup 
Member 

9 Bache Peninsula Member : arkose ; dark reddish brown, coarse-grained to 
conglomeratic, and weakly cemented beds 4 to 18 inches; pebbles up to 4 inches 
diameter, and rare sub-angular boulders of sandstone similar to matrix up to 
8 inches diameter ; pebbles are well rounded, mainly quartzite, with some 
black chert a nd rare jasper ....... ........... ............. ... 90 

Si ll ; dark green-grey, diabasic... ........................ .. ........ ........... (40) 

Top of Camperdown Mernber 

8 Sandstone, pale purple to white, fine-grained to ve ry fine grained ; about 3 feet 
of shale a nd shaly sandsto ne near the underlying si ll burned to a brick-red, 
porous rock..... ................ ... SO 

Sill; andesitic to basaltic, da rk blue-grey.... (160) 
7 Sandstone; purple to white, medium-grained... JO 
6 Sandstone ; pale green to white, coarse-grai ned... .. ............................................... 10 
S Ca rbonate-rock with knobby algal-growth structure ; greenish on the fresh 

surface, but wh ite-weathering, probably due to gypsum ; interbeds 6 to JO 
inches thick of intraformational conglomerate- greenish carbonate-rock 
fragments in a matri x of dark red medium-grained sandstone... ... S 

4 Tnterbedded fine-grained sandstone, grit, a nd shale, mainly red-weat hering but 
with numerous green beds ; sandstones com pact, with tough, hematitic matrix; 
mud-cracks and ripp le-marks abunda nt ; minor intraformational conglomerate JOO 

3 Sandstone; white, medium-grained , with a pinkish cast due to fe ldspar grains I S 
2 Sandstone; greenish and fine-grained, with well-rounded quartz grains; ve ry 

slightly a rkosic... . IS 
Sandstone ; thin-bedded, red and green, wi th sha ly partings. ................... JO 

Total measured thickness of map-unit 2, including sills.......... 505 
Underlying: gneiss 

1 For location of the tabulated section refer to the locality numbers on the accompanyin~ 

geological map (i11 pocket) . 
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PLATE Ill 

lnterbedded sandstone and red and green 
sha les of the lower beds o f the Rensselaer Bay 
Formation four miles west of Cape Camperdown. 

Bache P eninsula M ember 

Definit ion, Distribution, Thickness 

The Bache Peninsula Member overlies the Camperdown Member, apparently 
conformably and transgressively, and is itself conformably overlain by the Sverdrup 
Member (see Pl. II ) . The latter member in tum transgresses westward so that 
the Bache Peninsula Member is pinched out some 10 or 20 miles west of the 
Police Post. The grea tes t thickness measured, 30 fee t, was at the type section 
wes t of Cape Camperdown. The Bache Peninsul a Member is unit 9 in the 
section tabulated above. 

Lithology 

The Bache Peninsul a Member is coarse-grained, thick-bedded, dark purple
brown, conglomeratic arkose. Feldspar is abundant, and the pebbles in conglo
mera tic beds are mostl y brown-wea thering, well-rounded quartzite, ranging up 
to 4 inches in diameter. Chert pebbles and some angular sandstone boulders up to 
8 inches in di ameter also are present. The sandstone of the boulders resembles the 
matrix of the conglomera te. 

Sverdrup Me mber (Map-unit 3a) 

Definition, Distribution, T hickness 

The name 'Sverdrup Member' is here proposed for a sequence of yellowish 
weathering sand stone and conglomeratic sandstone beds that rests conformably on 
the Bache Peninsula Member east of the Police Post and nonconformably on 
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PLATE IV. A view northwestword from th e site of the Police Post, Boche Peninsula . Overlying the 
gneiss and visible ore : the Sverdrup Member, the Cope Leiper Formation, and, along 
the skyline, the Cope Ingersoll Formotion. The Boche Peninsula Member, here only a 
few feet thick, is obscure d by talu s. 

the basement gneisses to the west. The name is taken from Sverdrup Pass, named 
by E kblaw (1918 , p. 342 ) after Captain Otto Sverdrup, who first crossed the 
pass and whose expedition in the Fram contributed grea tly to knowledge of the 
Queen E lizabeth Islands. 

The Sverdrup Member is overlain abruptly by the Cape Leiper Formation. 
The Sverdrup sandstone beds are exposed in Jight-colomed slopes along the 
south coast of Bache Peninsula (see Pls. I , II, IV ), where the formation is 170 
feet thick, and excellent exposures occur in and near Sverdrup Pass, where the 
thickness apparently increases to about 300 feet (see Pl. V). 

Lithology 

The Sverdrup Member comprise medium-bedded, medium- to coarse-grained 
white sandstone that weathers white, pale yellow, or pale purple. The sa ndstone 
is characteristically crossbedded (see Pl. V) , and contains pebble-conglomerate 
layers with quartz pebbles up to about 5 mm in diameter. The sand grains are 
moderately rounded, the larger appearing frosted or pitted. 

The sandstone in some places is characterized by scolithid-like, regular, 
sub-columnar structures in the form of sa nd tubes or pipes. The co lumns are 
about 2 to 5 mm in diameter, and are separa ted by di stances equal to about 
twice their diameter. The columns are uniform and stra ight, and run from bottom 
to top of sa ndstone beds about 12 inches in thickness. In a variety of the columnar 
rock the columns are 10 to 15 mm in diameter, are less regular, and appear to 
intrude coarse sand into finer sand. 
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PLATt V. Th e n~ rth wall of th e valley of Sverdrup Pass, showing the ba se ment gnei ss, the basa l 
sa ndstone or Sverdrup Form :1tion, and the overlying, competent dolomite formations. 

The basal beds of the Sverdrup Member rest with rather abrupt contact 
upon the Bache Peninsula Member. The two members contrast markedly, the 
lower being richly coloured , conglomeratic, and arkosic, the upper white to 
pale yellow, un iformly grained, crossbedded , and nearly pure quartz sand. An 
appearance of gradation or interfi ngering from arkose to quartz-sandstone is 
given in places by a distinct purple-and-white banding in the Sverdrup Member. 
This, however is a weathering phenomenon , the rock in a ll cases being uniformly 
white on the fresh surface. 

Unit 
o. 

The following section of the Sverd rup Member was measured : 

Section of Map-unit 3a, 
4 mi les west of Cape 

Camperdown 
(Locality 6) 

Overlying: Cape Leiper Format ion 

Approximate 
Thickness 

(feet) 

14 Sandstone; fine-grained , compact, green ish to yellowish weathering.. 5 
13 Sa ndstone ; medium-grained, greeni sh, weakly lithi fied; perha ps 111 part 

carbonate-cemented ... 
12 Sandstone ; very coarse grained and porous 

99092-6 

1.5 
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Unit 
No. 

I l Sandstone; medium- to coa rse-grained, medium and distinctly bedded, with 
abundant crossbedding and sco lithid-like sa nd pipe structures ; quartz pebbles 
(5 mm) in thi n layers .. . 

10 Sandstone ; fine- to coarse-grained white sandstone, weat her ing pale purplish to 
wh ite, banded, medium-bedded .................... . 

Total thickness of the Sverdrup Member. 
Underlying: Bache Peninsula Member 

Age and Correlation of the Rensselaer Bay Formation 

Approximate 
Thickness 

(feet) 

120 

40 
16"1 .5 

The Rensselaer Bay Formation was named by Troelsen ( l 950. p. 35); the 
type locality for the formation is R ensselaer Bay in Inglefield Land , Greenland. 
Troclsen followed Koch (l929b, p. 220) in correlating the basal elastic sequence 
of Inglefield La nd with the basal part of the Thule Group, which was erected 
as the Thule Formation by Koch (1929b) in the Cape York and Thule districts 
of Greenland. Troelsen also correlated the basal elastic beds of Bache Peninsula 
with the Rensselaer Bay Formation and assigned to them an 'co-Cambrian' 
(latest Prccambrian?) age. 

Troelsen's correlation between Bache Peninsula and I nglefield Land appears 
reasonable to the present author, and the format ional nomenclature of Inglefield 
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PLATE V I 

Crossbedded, ye llow-end-purple sandstone at 
the bose of the Sverdrup Member, four miles 
west of Cope Camperdown. 
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Land is followed in this report. From recent work on E llesmere Island, however, 
at least some of the basal elastic beds appear probably Cambrian in age, and 
for this and other reasons the Thule Group and eo-Cambrian or Precambrian 
terminology are not used herein. The age and correlation of Rensselaer Bay 
and overlying beds is fully discussed later. 

Middle and Lower Cam.brian and ? 0 lder 

Map-unit 3 

Six relatively thin formations are included in map-u nit 3 on the accompany
ing geological map. In descending stratigraphic order they are: 

Cape Wood Formation 

Cape Kent Formation 

Police Post Formation 

Cape Ingersoll Formation 

Cape Leiper Formation 

Sverdrup Member/ Formation 

Middle Cambrian 

Lower? Cambrian 

Lower Cambrian 

The Sverdrup Member, the uppermost member of the Rensselaer Bay 
Formation, is described in a preceding section; as stated there, where other 
members are absent the term Sverdrup Formation may be used. 

Cape Leiper Formation (Cambrian? ) 

Yellow, fine-grained dolomite beds conformably overlying the Rensselaer 
Bay Formation were named the 'Cape Leiper dolomite' by Troelsen (1950, p. 35) , 
the type locality presumably being Cape Leiper, Inglefield Land. At an earlier time 
Koch mentioned (1929b, p. 221) and described (1933 , p. 20) the dolomite beds 
as part of the Thule Formation (so-caUed, in Inglefield Land, not in the type 
area of the Thule Formation) but did not name them. Troelsen correlated the 
yellow dolomite of Bache Peninsula with the Cape Leiper dolomite of Inglefield 
Land, describing the dolomite as being of equally universal distribution in the 
two regions. 

The Ca pe Leiper Formation near Cape Camperdown abruptly overlies about 
6 feet of greenish compact sandstone, and at the Police Post about 12 feet of 
grey and greenish impure sandstone. Overlying the formation , apparently con
forrn ably, is the relatively thin Cape Ingersoll Formation of massive dolomite. 
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Bache Peninsula, Ellesmere Island 

PLATE VII 

The ravine behind the Police Post on 
Bache Peninsula. Vi sible are the 
yellow sandstone beds (SJ, the light, 
c!iff-forming Cape Leiper Formation 
(CL), and the darker Cape Ingersoll 
(Cl), Po:ice Post (PP), Cape Ken t, and 
Cape Wood Form~tions. 

Distribution and Thickness 

RLC, 8-6-61 

The Ca pe Leiper Form ation is widely exposed in the Bache P eninsula region. 
Being com petent, it for ms cliffs along the sout h coast of Bache P eninsul a and 
underlies some of the upl and areas of Knud Peninsul a (see Pls. II, IV, V II , VIII ) 
and those near Sverdru p P ass. Its thick ness, measured at severa l loca li ties, varies 
between 100 and ] 50 feet. 

L ithology 

The Cape Leiper Formation comprises competent , fin e-gra ined, grey dolomi te 
beds that weather very light grey, light brown, ye ll owish, or slightl y violet. 
Bedding is va ri ously spaced fro m 2 to 10 inches, a nd the bedding pla nes 
characteri sti cally are strikingly distorted by stylolites. Beds of intrafo rma tional 
conglomera te1, containing fragments up to 2 in ches in la rgest diameter, are prese nt 
in the upper, more yellow-wea thering parts of the fo rma tion. 

1 I nt raformat ional conglomerate or b recc ia is exceeding·y abundant in the Pa laeozoic rocks 
of the Ba~h e Pen insu la region. T he d isti nct ion between intraformat ional 'co nglomerate' and 
'breccia' is not eas il y made; in the present report the first term is appl ied whe re the fragments 
appear relatively we ll-rounded, the second where more angu lar. H owever, it should be understood 
that the rocks appear almost a like , and are fundamental ly the same rock type . 

22 



RCAF, T495R60 

PLATE VIII, View westward of Knud Peninsula, Flagler Bay, and the south coast of Boche Pe ninsula . The 
sub-Palaeozoic unconformity is evident in the left half of the view. The irregular point at the 
head of the small bay at the centre of the photograph is the site of the abandoned Boche Peninsula 
Police Post. 
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The Cape Leiper Formation forms part of the section exposed in the ravine 
at the abandoned Police Post on Bache Peninsula ; in the following tabulation 
the formation is represented by units 5 to 8, inclusive. 

Section at the Police Post, 
Bache Peninsula 

(Local ity 1) 

Unit 
0. 

Approximate 
Thickness 

(feet) 

24 

Top of Secrion 

13 Ca pe Wood Formation: interbedded, thick-bedded limesto ne and dolomite ; 
pale grey-brown on the fresh surface, weathering brown and grey; dolomite 
medium-crystalline and markedly vuggy, limestone very fine grained and 
compact ... .. . 

12 Sandstone; fine-grained, dark grey with carbonate matrix ....... . 

11 Cape Kent Formation: do lomite; medium-grained, becoming coa rser upward ; 

90 

5 

pale brown, weathering reddish brown.......... 50 

10 Police Post Formation: limestone ; medium-(?) grained , dark grey, becoming 
greenish (g lauconite ?) at top and bottom ; arenaceous, with abundant worm
tube- like markings and sparse trilobites (O le11el/11s fauna ; GSC loc. 47287) ; 
thin pyrite vei ns are present, and the rock is very slightly fetid when broken .... 16 

9 Cape lngerso ll Formation: dolomite; coarsely crystalline and drusy, with 
coarse grey-white ca rbonate c rysta ls li ning the cavities ; brown on fresh 
surface, red-brown-weathering with lighter patches and streaks; in places, 
sharply outlined, spheroidal to sub-cylind rical white patches up to 3 mm in 
diameter give the rock a pseudo-(remnant?) fossiliferous appearance.. 80 

Top of Cape Leiper Formation 

8 Dolomite ; dark grey-weatheri ng (co ntrasts wit h unit 7), becoming light yellow-
grey nea r top; fine-grained , medium-bedded tyloliti c..... 20 

7 Dolomite ; fine-grained, light grey, weathering light yellow a nd violet-grey; 
medium-bedded, with dark grey stylolites; near top of unit are beds, 6 to 
10 inches thick , of intrafo rmational conglomerate with fragments up lo 
2 inches diameter. .. . ................. ........................ .... ...... ...................................... 25 

6 Dolomite ; very compact and fine-grained but with scattered coarse crystals and 
vuggy openings up to 5 mm long ; violet-grey on fresh surface, weathering 
light yellow ............. ... 35 

5 Dolomite ; compact, fine- to medium-grained, dark grey, weathering grey lo 
slightly violet ; medium- a nd thick-bedded, with stylolitic bedding-planes . 25 

Base of Cape Leiper Formation 

Contact not exposed 

4 Sandstone; fine-grained to poorly sorted a nd coarse-grained; grey, weathering 
light greenish grey ; characterized by irregular, discon tinuous dark grey 
argillaceous or carbonaceous? laminae... ..... I 0 

3 Sandstone ; medium-grained, medium-bedded, uniform, clean white sandstone 
weathering light yellow ; abundant crossbeddi ng indicating a westerly source ; 
the upper 15 feet of section is mass ive, fine-grained , and pale green-
weathering............ ........................ . ............ ....... ..... . 90 
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Unit 
No. 

2 Sandstone ; medium-grai ned, with scattered quartz pebbles 5 mm in diameter ; 
light ye llow- to pale purple-weathering ; of relatively pu re quartz sand com-
position, medium-bedded; abunda nt crossbedding ............................ .. . 

Arkose ; dark brown , conglomerat ic, with pebbles up to I inch diameter. . 

Base of section not exposed 

Gneiss 

Age and Correlation 

App roxi mate 
T hickness 

(feet) 

70 

Estimate 
less than 50 

No fossils have been fo und in the Cape Leiper beds of Bache Peninsula or 
Inglefield Land, and the form ation has previously been assigned an 'ea-Cambrian' 
(latest Precambrian?) age. The present author proposes a Cambrian age for the 
beds, the correla tion of which is discussed later. 

Cape Ingersoll Formation 

Definition, Distribution, Thickness 

The type area for the Cape Ingersoll Formation, which was named by 
Troelsen, is in Inglefield Land, Greenland. On Bache Peninsula the Cape Ingersoll 
Formation of brown-weathering dolomite succeeds the Cape Leiper with abrupt yet 
conformable contact, and is conformably overlain by the Police Post Formation 
(see Pls. IV, VII, IX). A thickness of about 80 feet was measured by tape at the 
Police Post. 

The Cape Ingersoll Formation is widely exposed in cliff sections in the Bache 
Peninsula region, and may be identified in the field and in air photographs by 
its dark wea thering colour, wh ich contrasts with the light beds above and below 
(see Pls. IV, VII) . 

Lithology 

The Cape Ingersoll Formation is thick-bedded, medium to coarsely crys
talline, and characteristically vuggy to cavernous dolomite. The dolomite is grey
brown on the fresh surface, and weathers mottled reddish brown. Other than the 
lighter mottling, the rock seems nearly massive, although Troelsen (1950, p. 36) 
describes breccia (probably intraformational) as being conspicuous along the 
south coast of Bache Peninsula . Some spheroidal to sub-cylindrical white carbonate 
blebs in the dolomite are either remnant or pseudofossil forms. 

The Cape Ingersoll dolomite is represented by unit 9 in the Police Post 
section (Locality 1). 
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PLATE IX 

A gu lly on the east si de of the ra vine 
behind the Pol ice Post. The platy
weothering Police Post Formation 
(PP) is in the middle of the photo
graph. 

Age and Correlation 

RL C, 8-8-61 

The Cape Ingersoll Formation of Bache Peninsula is unfossili ferous , but 
has been correlated with the Cape Ingersoll beds of Inglefield Land by Troelsen 
on the basis of similar lithological characters and stratigraphic position. The 
Cape Ingersoll dolomite wa assigned a Preca mbrian age by Troelsen, who 
considered the upper surface of the formation to be a significant disconformity. 
As is noted in the following section, the present author ass igns a 'probably 
Cambrian' age to this formation . 

Correlation of Cambrian and Sub-Cambrian Beds 

and of the So-called T hule Group 

Unfossiliferous beds conformably or disconformably underlying fossi liferous 
Cambrian beds in Northwest Greenland and Ellesmere Island generally have 
been referred to the Thule Group, a term now well established in the literature 
of these regions (see Koch, 1929, 1933 ; Troelsen, 1950; Cowie, 1961 ; Thor-
teinsson, 1963b; and others) . In the present author's opinion, however, the 

basal beds of Bache Peninsula may not be correlatable with the Thule Group of 
the Thule district, and furthermore may be Cambrian in age; the term , Thule 
Group, is therefore not used in the present report. 
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The Thule Group was originally named the Thule Formation by Koch 
(1929b, p. 220; 1933, p. 14), who named the Cape York district (including the 
Thule region) of Greenland as the type area . Koch described the formation prin
cipally from bed exposed at Thule, but he also regarded the basal beds of 
Inglefield Land as belonging to the Thule Formation. Thus, the basal arkose 
and sandstone of Inglefield Land were correlated with the lowest part of the 
Thule Formation at Thule, although the two areas are separated by 140 miles in 
which basement rocks are widely exposed. Unfossiliferous dolomite beds over
lying the sandstone and below fossiliferous Cambrian beds in Inglefield Land 
were also included in the Thule Formation by Koch. No fossi liferous beds have 
been discovered in the Thule di strict. 

The basal, unfossiliferous beds of Inglefield Land were subsequently studied 
by Troelsen (1950, p. 35) who, retaining Koch's Thule name and raising it to 
group status, divided the beds into three formations: the Rensselaer Bay sand
stone, Cape Leiper dolomite, and Cape Ingersoll dolomite. This stratigraphic 
nomenclature Troelsen carried across Kane Basin to Bache Peninsula. The Thule 
Formation in the type area, on the other hand, was examined by Kurtz and Wales 
(1951), who redescribed the beds and divided them into the Wolstenholme, 
Danish Village, and Narssarssuk Formations. 

J. W. Cowie, who has recently studied certain sections in Inglefield Land, 
has remarked (1961 , p. 16) that correlation between the Thule and Inglefield
Bache districts cannot be made in detail, and that there are differences in sedi
mentary type and thicknesses. Cowie also suggested (1961 , p. 30) , although 
speculatively, a lower Cambrian age for the Rensselaer Bay Formation from 
evidence in northeast Greenland. Wordie (1938) had earlier considered the 
basal sandstones of Bache Peninsula to be included in the Cambrian sys tem from 
the apparent lack of stratigraphic break between the sandstone and Cambrian 
beds higher in the section. 

The differences in sedimentary type and thicknesses between the Inglefield 
Land-Bache Peninsula and the Thule districts noted by Cowie are indeed consider
able, as may readily be seen in Figure 2 (in pocket) . Justification of the dual 
nomenclature of the Thule Group, at first glance a seeming duplication, is evident 
when the groups in the two areas are compared: in Inglefield Land, an aggregate 
thickness of less than 700 feet, while at Thule, more than 8,400 feet ; in Inglefield 
Land, two thin dolomite formations , nowhere absent, while at Thule more than 
6,800 feet of shale, siltstone, and dolomite of quite dissimilar stratigraphic 
character. Similarities in the two columns, such as red quartzite and arkose near the 
base and white quartzite and sandstone above, or the presence in both of diabase 
sills, seem insufficient alone to require the use of the Thule term outside the 
type area . 

On the other hand, published descriptions of the formations on either side 
of Kane Basin suggest close similarities in lithology, sequence, and thicknesses, 
and Troelsen, who examined both regions, correlated across the 40-mile gap 
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with confidence. Troelsen's formational nomenclature, therefore, with type sections 
in Ingle.field Land, appears applicable to Bache Peninsula and is used in the 
present report, although the group name (Thule Group) i not. 

Correlation of Bache Peninsula strata northwestward into the former Frank
linian geosyneline is now possible, based on recent field work by J . W. Kerr, 
Geological Survey of Canada (see Kerr, 1963, and pers. corn.). Cambrian 
fossils1 have been collected from beds correlatable with the heretofore unfos
siliferous and presumed Precambrian Cape Leiper and Cape Ingersoll Formations 
of Bache Peninsula; these formations, and at least part of the conformable elas tic 
sequence underlying them, now appear very probably Cambrian in age. Suggested 
co rrelations are shown in Figure 2 (and see Table I) . 

Correlation from Bache Peninsula into the geosynclinal region to the north 
and west is based mainly on the apparent widespread occurrence of the equence : 
(a) coarse, purple-weathering elastic beds; ( b) overlying finer , cream- or yellow
wea thering sandstone beds; ( c) massive do lomites uppermost. This sequence 
bears, furthermore , a consistent underl ying relationship with Lower and Middle 
Ca mbrian (Police Post-Cape Kent-Cape Wood) dolomite and limestone formations 
and with the easily recognized Lower Ordovician Cass Fiord-Copes Bay lithology. 
The sequence descr ibed is represented at Bache Peninsula by the Bache Peninsula 
and Sverdrup Members of the Ren sselaer Bay Formation, the Cape Leiper Forma
tion and the Cape Ingersoll Formation ; in Kerr's sect ions the sequence embraces 
unnamed elastic formations (2, 3, and 4 of Fig. 2) and the lower part of an 
overl yi ng, unnam ed formation. 2 Kerr found animal trails (trilobite?) and burrows 
in formation 3 at E lla Bay (Fig. 2, col. 1) and J. W. Cowie assigned fossils from 
:J. bed near the top of formation 4 in both hi s E lla Bay and Scoresby Bay (Fig. 2, 
col. 2) sections to the 'lower Olenellus sub-zone'. The lowest fossil bed at Bache 
Pen in sula, immediately overlying the Cape Ingersoll Formation , contains 'upper 
Olenellus sub-zone' fauna (Cowie, pers. corn.); the 'lower Olenellus sub-zone' 
horizon presumably lies in the Cape Leiper Formation , perhaps near its base. The 
presence of trails and other evidence of marine life stratigraphically lower than 
the lowest O/ene/lus horizon suggests that much, if not a ll, of the bedded sequence 
on Bache Peninsula and in Inglefield Land probably is of Cambrian age. 

Considerable thicknesses of dolomite (unit 1 in Fig. 2) low in Kerr's sections 
remain without apparent correlative formations; these beds, which according 
to Kerr and Thorsteinsson are separated from overlying units by a disconformity, 
are possibly related to the wedge of elastic and limy beds with stromatolite 
structures that forms the lowest (Camperdown) member of the Rensselaer Bay 
Formation on Bache Peninsula. Although the basal member is apparently 
conformable with overlying beds, a disconformity, or even a slight unconformity, 

1 Cambrian co llection from both regio ns have been exami ned by J. W. Cowie of Bristol 
U ni versity. 

2 The name, Scoresby Bay, has been suggested for this unnamed unit. The format ion has not 
been fo rmally described and the name is not yet approved. 
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could well be present and undetected in the few miles of exposure available. On 
the other hand , the Bache Peninsula wedge may be a remnant of a basin that 
lay separate from, but adjacent to , the Franklinian geosyncline, and which was 
more or less contemporaneous with it. It might also be suggested, speculatively, 
that these lowest beds are equivalent to the Thule Group of the Thule district. 

Lower Cambrian 

Police Post Formation 

Definition, Distribution, Thickness 

The name Police Post Limestone was given by Troelsen (1950, p. 38) to 
a formation discovered by Bentham1 and described by Poulsen as the Bonniopsis 
horizon. The formation is only about 15 feet thick at the Police Post (Pl. IX), 
and has been found only on Bache Penin sula. Troelsen has added that "its absence 
from the section on Inglefield Land was definitely established". 

Lithology 

The Police Post Formation is thin-bedded , arenaceous, dark grey limestone, 
becoming green in the upper and lower parts. Abundant worm-tube-like markings 
and sparse trilobites and tribolite fragments are present. Thin pyrite stringers also 
were observed. The rock appears glauconitic and, unlike that of the beds below, 
emits a slightly fetid odour upon breaking. 

The Police Post Formation is represented by unit 10 in the Police Post section 
(Locality 1). 

Fauna and Correlation 

The followi ng forms were identified by Poulsen (1946, p. 301) from specimens 
collected by Bentham, and were referred to a Bonniopsis horizon: 

Acrothele? pulchra Poulsen 

H yolithes (Hyolithes) sp. 

Paedeumias? borealis sp. nov. 

unnamed olenellid 

B onniopsis nasuta gen. et sp. nov. 

B. rostrata sp. nov. 

Poul sen referred the source beds to the Lower Cambrian. 

1 From Bentham 's notes on the sequence of strata at the Police Post, quoted by Poulsen 
( 1946, pp . 300, 301) , it appears that Benth am succeeded onl y in estab lishing the presen ce of the 
Lower Cambrian trilobite-bearing bed . Wordie and Drever (Wordie, 1938, p. 399) fou nd the 
fossil -yie lding beds and c lose ly examined the stratigraphic re lationships a few years la ter. 
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Fossils collected from the Police Post Formation by the present author were 
ubmitted to J . W. Cowie, who reports as follows: 

Bonniopsis rostrata Poulsen 1946 
Bonniopsis sp. 
Olenellus sp. 
Hyolithes sp. 
Circotheca sp. 

Cowie states that the fauna is Lower Cambrian in age and suggests correlation 
with the 'upper Olenellus sub-zone'. 

Poulsen (1946, pp. 301, 305) considered the fauna of the Bonniopsis 
horizon to be older than the Lower Cambrian Wulff River Formation of Inglefield 
Land on the grounds that a species from the former occurs in pebbles in the 
latter formation. Cowie (1961 , p. 23) considered the two formation to be 
probably of slightly different age, but to be penecontemporaneous, and suggested 
that the glauconitic and arenaceous nature of the Wulff River beds indicates 
an association with 'an unconformity in the broadest sense' that is, a hi atus in 
which there was erosion and/ or non-deposition of beds. 

An 'Upper Olenellus sub-zone' fauna has been collected by Kerr at Irene Bay, 
about 80 miles west of Bache Peninsula. The Police Po t Formation apparently, 
therefore, is equivalent to beds exposed there (see Fig. 2). The correlation of 
Cambrian beds has also been discussed in an ea rlier section. 

Cape Kent Formation 

Definition, Distribution, Thickness 

The Cape Kent Formation in Inglefield Land was described as limestone 
by Poulsen, Koch, and Troelsen (Troelsen , 1950, p. 41) and was identified on 
Bache Peninsula by Troelsen on the bas is of lithology and stratigraphic position; 
it conformably overlies the Police Post Formation , and it is exposed in cliffs on 
Bache Peninsula (Pls. VII, IX) and along the shores of Flagler Bay (Pl. X) . 
Thicknesses measured range from 35 to 50 feet. 

Lithology 

The Cape Kent Formation on Bache Peninsula is a medium-gra ined, thick
bedded, dolomitic limestone or dolomite that weathers light brown to red-brown 
and is variably oolitic or mottled weathering. The formation is represented by 
unit 11 and perhaps also by unit 12 in the Police Post section (Locality 1) . 

Fauna, Age, and Correlation 

No fos ils have been collected from the Cape Kent beds in the Bach~ 

Peninsula region and, according to Troelsen, nearly all existing Greenland collec
tions are from talus. Cowie (1961 , p. 24) discussed the fauna and age of the 
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PLATE X. Th e north shore of Flagler Bay near th e head of the inlet. The lower competent beds are 
dolomites of the Cape Leiper, Cap e lngers:>ll, Cape Kent, and Cope Wood formations; the 
talus-covered slopes are Cass Fiord beds, and the cap-rock is orange-weathering dolomite 
of the Cape Cloy Formation. 

Cape Kent Limestone and considered the format ion to be restricted to the Lower 
Cambrian. In the correlations proposed in the present report the Cape Kent 
Formation is correlated , from stratigra phic position and lithology, with certain 
of the unnamed beds1 below the Parri sh Glacier Formation at Copes Bay (see 
Thorsteinsson, J 963 b, pp. 388, 389). These beds, ea rlier correlated with the 
Thule Group, have recently yielded fossils of Lower Cambrian age (Kerr, pers. 
corn., and see Kerr, 1963). 

Middle Cambrian 

Cape Wood Formation 

Definition, Distribution, Thickness 

Description of the Cape Wood Formation were publi shed by Poulsen 
(1927, p. 242; 1946, p. 305) from Koch's collections and notes. Exposures 
in Inglefield Land were later studied by Troelsen , and the fauna of the Cape 
Wood Formation and other formations (Cape Frederik VII, Pemmican River) 

1 These beds were first map ped in 1955 by Thorsteinsson, who ass igned them to the Precambrian 
and correlated them with the T hule Group of G reen land. Brief descriptions have been published 
by Blackadar ( 1957, pp. 96, 97) and by K err (1963). 
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proposed by Koch ( 1929b) was reconsidered by Poulsen ( 1946, p. 309). Troelsen 
and Poulsen concluded that the terms Cape Fredcrik VII and Pemmican River 
Formations could not be maintained, and Troelsen (1950, p . 42) redefined the 
Cape Wood Formation to 'include' the two discarded formations , which contained 
fauna and lithological characters representing beds in the Cape Wood Formation. 

The Cape Wood Formation on Bache Peninsula comprises limestone and 
dolomite beds and overlies the Cape Kent conformably. It is exposed on uplands 
near the south coast of Bache Peninsula and in cliffs in the upper part of Flagler 
Bay (see Pls. Yll, IX, X). A thickness of 130 feet was measured at the Police 
Post, where, however, the uppermost beds were not measured . The Cape Wood 
Formation is represented by units 12 and 13 in the Police Post section (Locality 1). 

Lithology 

On Bache Peninsula the Cape Wood Formation comprises medium-grained, 
grey-brown, brown-weathering dolomite and limestone that is variously massive, 
mottled, and cavernous. A network of dark films and patches in some beds suggests 
a former breccia structure. A five-foot bed of grey, limy sandstone at the Police 
Post is presumed to mark the base of the formation , although Troelsen (1950, 
p. 43) described the basal stratum as a fossil iferous limestone bed. 

Fauna, Age, and Correlation 

No fossils were found by the writer in beds herein assigned to the Cape 
Wood Formation, although a collection from talus was made by Bentham, and 
foss ils were obtained from both the basal and upper strata by Troelsen. Poulsen 
(1946, p. 301) has identified the following forms in Bentham's collection: 

Clavaspidella? sp. 

Glossopleura cE. expansa Poulsen 

Glossopleura longifrons Poulsen 

Glossopleura wa/cotti Poulsen 

Blainiopsis benthami gen. et sp. nov. 

Blainiopsis scheii sp. nov. 

B/ainiopsis? sp. 

Elrathia? sp. 

Kochina arctica sp. nov. 

Olenoides? fa /lax sp. nov. 

The fauna was considered by Poulsen to include representa tives of the lower 
(Glossop le11ra) and the upper (Blainiopsis) horizons of the Cape Wood Forma
tion of Greenland. From faunal stud ies in Greenland, Poulsen (1946, pp. 305, 
306) also distingui shed an Elrathiel/a fauna l zone between the Glossopleura and 
Blainiopsis horizons, but the E lrathiel/a horizon has not been found on Bache 
Pen insula. Poulsen dated the Cape Wood Formation as Midd le Cambrian. 
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Troelsen (1950, pp. 43 , 46) appa rently collected both the Glossopleura 
and Blainiopsis faunas from the Cape Wood Formation at the Police Post. 

Troelsen distinguished two members in the Cape Wood Formation: the 
lower, Cape Russell Member, and the upper, Blomsterbaek Member, separated 
from the lower by a thin conglomerate bed . The present author made no attempt 
in the fie ld to sub-divide the Ca pe Wood beds. 

The Cape Wood Formation may be correlated with impure limestone beds 
of the Parrish Glacier Formation, descr ibed by Thorsteinsson (1963b, p. 390) 
at Copes Bay, north of Bache Peninsula (see Fig. 4, col. 1) . A trilobite probably 
related to Clavaspidel/a was coJJected from the Parrish Glacier Formation; Clavas
pidel/a is known to occur within the Glossop/eura zone of the Cape Wood Forma
tion in orthwest Greenland (see Troelsen, 1950, p. 44) . The Cape Wood 
and Parrish Glacier Formations are lithologically not closely similar. However, 
the Cape Wood Formation of Jnglcfield Land and Bache Peninsul a is variable 
and includes numerous sa ndy beds ; thus, it may be taken as a near-shore facies 
of the Parrish Glacier Formation , the shaly character of which suggests a 
geosynclinal association. 

Lower Ordovician 

Cass Fiord Formation (Map-unit 4 ) 

Definition 

The strata overlying the Cape Wood Formation are correlated with the Cass 
Fiord Formation, named and described by Koch (1929a, p. 9; 1929b, p. 229) 
in Washington Land, orthwest Greenland. Correlation of Cass Fiord beds 
of Washington Land, Inglefield Land , and Bache Peninsula was made by Troelsen 
(1950, p. 47) from their similarity in stra tigraphic position and lithology. Both 
upper and lower contacts of the formation are conformable and abrupt on Bache 
Perrin ula. 

Distribution and Thickness 

Exceptionally good exposures of the Cass Fiord Formation are found in 
the steep valley walls of upper Flagler Bay (Pl. X), where the overlying, resistant 
Cape Clay Formation forms a protective capping. Considerable areas of the 
upland of Bache Peninsula are underlain by Cass Fiord beds which, because 
of their recessive nature, are poorly exposed (see Pls. J, Vlll) . A completely 
exposed section of the Cass Fiord Formation was seen only at Flagler Bay, 
where about 1 ,600 feet of beds is present. 
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PLATE XI 

An intraformotional conglomerate 
be d of the Co ss Fiord Formation. 
Note th e charocteristically ploty 
nature of th e overlying dolomiti c 
limestone bed s. 

Lithology 

RLC, 11-3-61 

The Cass Fiord Formation comprises mostl y grey-weathering, platy lime
stone, dolomitic limestone, and intraformational conglomerate (Pis . XI , XII ). 
Algal and gypsiferous beds lie scattered in the upper half of the sect ion (see 

Pls. XIII, XIV). Sorne beds emit a fct id or bituminous odour on breaking and 
certa in of these contain smalt inarticulate brachiopod remains. 

The general impres ion of the formation is one of thin , alternating or 
cyclical-bedded limestone, fragmenta] Jimestone, and massive dolomitic limestone, 
suggesting deposition in shalJow waters. The format ion forms recessive, grey
weathering slopes, mostly talus-covered . The basal few hundred feet of the 
formation in some places is reddish and greenish grey wea thering. The uppermost 
150 feet of beds, al o in part fragmentai , is dolom itic, grey to buff weathering, and 
competent. These beds, with the overlying orange-weathering Cape Clay dolomite, 
form prominent cliffs and steep slopes a long Flagler Bay and elsewhere. 

Although fragmentai beds are common throughout the lower Palaeozoic 
section of Bache Peninsula, the dominantly fragmentai and thin-bedded character 
of the Cass Fiord Formation is noteworthy. Evidently the Cass Fiord beds illustrate 
uniform and rapid or prolonged deposition in a basin in which sinking and 
depo ition were closely balanced to produce a wide, sha llow sea. Chemical 
deposition presumably was dominant, producing the mass ive, fin e-grained lirne
stone and the gypsum beds. It may be suggested , then, that the thin , rather 
coarsely fragmentai , and very widely spread breccia and conglomerate beds 
repre ent redeposited debris from sea-bottom tom up by wave act ion and 
turbulence produced, say, by storm winds. 
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PLATE XII 

Thin-bedded, inlerbedded, intrc · 
formcticncl ccnglcmercte end 
ccnglcmeratic dclcmitic limestcne 
necr the tep cf the Ccss Fiord 
Formation cl Bcrtlett Bay. Ncte 
the characteristicclly wcvy bed· 
ding surfaces. 

PLATE XIII 

A columncr c lgcl bed about 
5 feet thick resting, with a 
' billowing ' contact, on gypsifercus 
carbonate-rock. lntrcformctional 
carbonate breccia, in wh ich a 
whole fossil brcchiopcd wcs 
found , fills th e spcces between 
the clgcl columns. Ccss Fiord 
formct icn, exposed on th e south 
shore of Flcgler Bay. 

PLATE XIV 

Ba se of the algol bed of 
Plate XII! . 
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The following section was measured by aneroid altimeter on the south 
wall of Flagler Bay, opposite the mouth of Sanddola Creek; the Cass Fiord 
Formation is represented by beds of units 1 to 14 inclusive: 

Unit 
0. 

Section at the head of Flagler Bay 
(Locality 7) 

Top of section 
/ 

15 Cape Clay Formation: dolomite; medium-grained, porous, pale brownish 
yellow, orange-weathering; nearly massive, with widely spaced bedding 
joints ; the uppermost 50 to JOO feet characterized by irregular tubes or lenses 

Approximate 
Thickness 

(feet) 

of a soft white mineral , perhaps leached siliceous material.... ...... 250 

Top of Cass Fiord Formation 

14 Limestone; fine-grained, grey, weathering grey with a faint brown cast ; thick
bedded, competent ; patchy with si liceous materia l in the form of nets, strings, 
branching forms, lenses, tubes and pods, mainly oriented parallel with the 
bedding..... ...... .... ... ... ..... .... ... ... ....... ... .... .. .... . ..... ........... ......... ... .......... ..... ........... 150 

13 Dolomitic limestone and interbedded intraformational breccia; limestone is 
fine-grained, grey, medium-bedded, nearly massive but with some grey and 
brown bands; some beds gypsiferous ; intraformational breccia is grey-brown; 
at the base, limestone breaks with a pronounced fetid odour and contains tiny 
inarticulate brachiopod fossils; oolitic beds also present... ..... .. ... ....... .... ..... 450 

12 Algal limestone; fine- to medium-grained, dark grey-brown, competent, thick
bedded ; algal structure is columnar, forming slightly domed masses up to 8 
feet in diameter; irregular algal columns measure up to 4 inches in diameter, 
and the intercolumnar space is fi lled with limestone breccia; interbeds include 
limestone intraformational breccia (some with a gypsiferous matrix) and 
thin-bedded gypsiferous dolomitic limestone ; pink gypsum geodes, generally 
about one inch in d iameter, observed in limestone... ........ .............. ..... ...... I 50 

11 Dolomitic limestone and intraformational breccia; fragments up to 6 inches 
long, in part deposited on edge or sub-radiating; minor gyps iferous interbeds.. 85 

10 Limy gypsum-rock; crumbli ng, grey-brown, with white fibrous gypsum veins 
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up to 4 mm thick......... ... ......... ............... ..... .................... ......... 15 
9 Dolomite to limy dolomite ; fine-grained, grey to brownish, weathering grey

brown; generally thick bedded and competent, but grey, thin-bedded lime
stone interbeds scattered throughout; columnar algal growth layer about 
middle of unit... ................. ....... ... ...... ....... .......... ......... ......... 200 

8 Limestone ; fi ne-grained, grey, thin-bedded, with argi llaceous partings .. 15 
7 Intraformational breccia ; platy dolomite fragments up to 3 inches diameter in a 

do lomitic sandstone matrix........... ........ ... ....................... ....... .......... 12 
6 Sandstone; medium-grained, white.. ..... .... ......... ... ............... ......... ...... ... 2 
5 Dolomite ; fine-grained, pale grey-brown, grey-weathering, medium-bedded ; 

concretionary, si liceous, oolitic bed 6 inches thick also present. ........ ......... . 50 
4 Limestone; fine-graineJ, thin-bedded (t inch to 2 inches), grey and grey-brown, 

with wavy bedding planes ; numerous interbeds, 6 to 10 inches thick, of 
intraformational conglomerate with fragments 2 to 75 mm in diameter : 
bedding planes a nd matrix of conglomerate appear silty ; inarticulate bra-
chiopods sparsely scattered ...... 250 
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Unit 
o. 

3 Covered interva l; apparent ly thin-bedded , platy limestone with consp icuous 
amounts of intraformational conglomerate a nd breccia .......................... .. . 

2 Limestone ; beds 4 to 8 inches thick ; fine-grained , grey, with worm-tube-like 
structures on bedding planes ; minor intrafo rmational conglomerate ... . 

Covered interval ; evidently grey-weathering, thin-bedded .................. ..... . 

Total thickness of Cass Fiord Formation .. ..... .. . 

Underlying beds- Cape Wood Formation: dolomite ; competent, near 
massive, vuggy, light brown ; medium- to thick-bedded 

Fauna, Age, and Correlation 

Approximate 
Thickness 

(feet) 

140 

20 
40 

1,600 

Koch (1929, p. 9) described the Cass Fiord Formation in Washington 
Land as limestone interstratified with limestone conglomerates, and assigned a 
thickness of at least 400 metres to the type section of the formation in Cass Fiord. 
A fauna collected from Cass Fiord beds by Koch was reported as including : 

Lingulella? sp. ind. 
Eoorthis? sp. ind . 
Sinuopea? sp. ind. 
Hystricurus ravni Poulsen 
Hystricurus longicephalus Poulsen 

Lingulella was described as the most common fossil, and as occurring throughout 
the formation. Poulsen ( 1927, p. 244) , who identified the fossils , referred the 
formation to the Upper Ozarkian. Troelsen (1950, p. 47) dated the Cass 
Fiord Formation as Canadian . 

Beds ass igned to the Cass Fiord Formation on Ellesmere Island have not 
yielded diagnostic fossils , but are strikingly similar in lithology, thickness, and 
general appearance to Cass Fiord beds in Northwest Greenland . Lingulellid 
brachiopods and gastropod fragments were collected from three horizons near 
the head of Flagler Bay (see preceding section; GSC locs. 47282, 47284, 47285) . 
Cass F iord beds on the north shore of Bartlett Bay yielded the following forms , 
identified by J. W. Cowie (GSC locs. 47288, 47292 , 47293 , 47295 , 47296 ): 
unidentifiable gastropod, horny brachiopod, a new genus cf. Grinnellaspis, un
identified bryozoan, and trilobite fragments. Cowie suggests a Lower Ordovician 
age for the col lections. 

A Lower Ordovician age may be tentatively accepted, from the available 
faunal and stratigraphic evidence, for the Cass Fiord Formation of orthwest 
Greenland and Bache Peninsula. 

A formation in East Central Greenland with the distinctive Cass Fiord 
lithology has been named Cass Fiord Formation by Cowie and Adams (1957). 
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This formation has yielded a larger fauna of trilobites and graptolites, by which 
the authors (op. cit. p. 3 3) have dated it as Lower Ordovician. The upper beds 
of this formation possibly represent the Cape Clay Formation and part of the 
Poulsen Cliff Formation of Northwest Greenland. The Cass Fiord of East Central 
Greenland is overlain by the Lower Ordovician Cape Weber Formation. 

It should be noted that the two regions in which Cass Fiord beds are identified 
(East Central Greenland and Bache Peninsula-Northwest Greenland) lie in 
different and widely eparated structural provinces; it seems improbable that the 
two Cass Fiord Formations represent identical time interval or were ever 
continuous. 

The Cass Fiord Formation of Bache Peninsula is probably equivalent to the 
greater part of the Copes Bay Formation, which was defined by Thorsteinsson 
(1963b, p. 391) at Copes Bay, about 20 miles north of Bache Peninsula. The 
Copes Bay Formation was described as some 4,800 feet of mainly grey, medium- to 
thin-bedded limestone and argillaceous limestone with some shale, siltstone and 
gypsum. Ripple-marks and autobreccias are stated to be common bedding plane 
features. No fossils have yet been obtained from this formation, but it overlies 
the fossiliferous Middle Cambrian Parrish Glacier Formation, and underlies the 
Cornwallis Formation of Lower and Middle Ordovician age. 

The upper part of the Copes Bay Formation contains thicker, more competent 
beds than the lower, and should include, from its stratigraph ic position, equivalents 
of the Cape Clay Formation and map-unit 6 of Bache Peninsula. The lower 
beds, then, may be mainly equ ivalent to the Cass Fiord Formation. 

It is interesting that unequivocally dated Upper Cambrian beds have not been 
found in the Canadian Arctic Archipelago. The abrupt contact between the 
tentatively Lower Ordovician Cass Fiord Formation and the underlying Middle 
Cambrian Cape Wood Formation is herein interpreted as a paraconformity. 

Cape C lay Formation (Map-unit 5) 

Definition, Distribution, Thickness 

The Cape Clay Formation was defined by Koch (1929a, p. 14; 1929b, 
p. 230) in Washington Land, Greenland, where it conformably overlies the Cass 
Fiord Formation. On Bache Peninsula the Cape Clay Formation comprises about 
300 feet of dolomite, usually competent and cliff-forming, and therefore well 
exposed throughout the region (see Pl. X). 

The Cape Clay Formation is represented by unit 15 in the section measured 
at Locality 7, shown in the previous table. 

Lithology 

The Cape Clay Formation of Bache Peninsula is characteristically medium
to coarse-grained, porous to cavernous dolomite. The dolomite is pale brownish 
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PLATE XV. Victoria Head viewed from the south. The usually competent dolomite of the Cape Clay 
Formation crumbles to form steep, light-coloured slopes below beds of map-unit 6, 
which form the uppermost cliffs. 

yellow on the fresh surface, and weathers to a distinctive orange-brown that is 
easily identified even from great distances. The dolomite beds are thick and nearly 
massive, and in many places form long blocky cliffs. At Bartlett Bay, however, 
the formation is fractured and crumbling, and forms rubbly slopes (Pl. XV) . 

The Cape Clay dolomite is characteristically shot with siliceous material 
forming strings, nets, lenses, and branching forms up to about 10 mm thick, 
and oriented more or less in the bedding planes. The dolomite tends to be limy, 
and the siliceous network is white-weathering and particularly conspicuous in 
the uppermost 100 feet of the formation. 

Fauna and Correlation 

The present writer observed no fossils in the Cape Clay beds. Correlation 
with the Cape Clay Formation of Washington Land is made, however, from 
similarities in stratigraphic position and lithology. The Cape Clay Formation, as 
described by Koch, is yellowish to whitish compact and 'marble-like' limestone. 
Koch mentioned that "fossils are rather common" but that they are difficult to 
extract, and most of his collections are from loose debris . Poulsen (1927 , p. 245) 
assigned an 'Upper Ozarkian' age to the fauna . 

The writer agrees with Poulsen (1946, p. 3 31) that the 'light greyish 
white limestone' that Schei (1904, p. 457) described as occurring in a bed 
some 300 feet thick in the middle of the section at Victoria Head is identical 
with the beds herein classified as the Cape Clay Formation. These beds Schei 
referred to as the 'Orthoceras limestone', and in a collection from them Holtedahl 
(1913, p . 7; Pl. 4, figs. 4, 5) identified trilobites as Illaenurus sp. and Ptychoparia 
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sp. (?) . Cephalopods and gastropods collected by Schei were figured and de
scribed by Foerste (1921) as: 

cf. Euconia quebecensis Billings 

Clarkoceras holtedahli Foerste 
Ellesmeroceras scheii Foerste 

cf. Cameroceras tenuiseptum (Hall) 

In a restudy of Schei's collections, Poulsen (1946, p. 331) disagreed with 
Holtedahl's identifications, and offered the opinion that ' fllaenurus' is, in fact, a 
closely related genus, Symphys11rina, and that 'Ptychoparia' is Hystricurus. In 
addition, Poulsen fo und the following in Schei's material: fragments of Ophileta? 
sp. indet.; Clarkoceras sp. identical with the species earlier described from the 
Cape Clay Formation of Northwest Greenland ; Symphysurina porifera Poulsen ; 
and H ystricurus crffinis sp. nov. 

Poulsen (1946, p. 302) also has examined talus collections brought back by 
Bentham, and in specimens presumed to come from a cephaJopod-bearing 'mottled 
brown and white limestone' has noted for ms that compare satisfactorily with 
Clarkoceras from the Cape Clay Formation of Greenland. 

Thus, from both the lithological characters and the fa una it appears that the 
Orthoceras limestone, herein called Cape Clay, is identical wi th the Cape Clay 
Formation of Greenland. 

From its stratigraphic position , the Cape Clay Formation appears correlative 
with beds in the upper part of the Copes Bay Formation at Copes and Scoresby 
Bays, respectively 20 miles north and 60 miles northeast of Bache Peninsula 
(see Fig. 4). 

Map-uni t 6 

Definition, Distribution, Thickness 

About 300 feet of beds lying conformably above the Cape Clay dolomite 
beds and below the gypsum member of the Cornwallis Formation are described 
herein but are not named . The beds of map-unit 6 underlie considerable areas of 
the uplands of Bache Peninsula (see Pl. XV) . 

Lithology 

Map-unit 6 comprises fine-grained , grey- and brown-weathering, thin- to 
medium-bedded limestone and dolomitic limestone. Fragmental (intraformational 
conglomera te and breccia) and massive beds alternate repeatedly. Siliceous and 
sandy beds are common in the upper half of the formation . 

The following, more or Jess typical , section of map-unit 6 was measured 
on a tributary of Sanddola Creek, north of the head of Flagler Bay. Thicknesses 
were measured by an aneroid altimeter. 
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Unit 
No. 

Section of Map-unit 6, 
Sanddola Creek 

(Locality 9) 

Overlying beds: gypsum and gypsiferous beds of the Cornwall is Formation 

2 Limy dolomite, breccia ; lower beds a re mainly medium-gra ined , light grey, 
sandy, limy dolomite and sandy dolomi tic intraformational breccia ; upper 
beds are fine-grained , grey-brown, grey-weatheri ng dolomitic limestone with 

Approximate 
Thickness 

(feet) 

some chert nodules a nd a bituminous odour on breaking .... .. ...... ... 2 10 

Limestone ; fine-g ra ined, grey, thin-bedded ; uppermost bed more mass ive , 
marked by si liceous networks and a bituminous odour on breaking ; 
contai ns poorly preserved orthoceroconic cephalopod and gastropod foss il s 
(GSC Joe. 47280)... 90 

Total thickness of map-unit 6. . 300 

Underlying beds: Cape Clay Format ion; orange-weathering do lomi te 

As the above descriptions reveal , quartz sand is an important component 
in the middle beds of the map-unit, although only a few minor beds are pure 
sandstone. Sandy beds occur only in the upper part of the unit at Bartlett 
Bay, where also some algal beds are present. 

Fauna and Correlation 

Only fragmentary, unidentifiable fossils were collected by the author from 
map-unit 6. Trilobite fragments in addition to the cephalopods and gastropods 
mentioned in the tabulation above, were found 130 feet above the Cape Clay 
dolomite at Bartlett Bay. 

Map-unit 6, from its stratigraphic position, may be correlated with some 
or all of the Nunatami Formation of Koch (1929a, pp. 16-22) in Northwest 
Greenland, or the sequence Poulsen Cljff-Nygaard Bay-Cape Weber-Nunatami 
Formations of Troelsen1 (1950, pp. 48-53). 

From its stratigraphic position beneath the thick, basal gypsum member 
of the Cornwallis Formation, map-unit 6 appears probably equivalent to at least 
part of the thick-bedded, competent limestone member that forms the upper 
part of the Copes Bay Formation at Copes and Scoresby Bays (Fig. 4, cols. 1 
and 2). This correlation is shared with the underlying Cape Clay Formation. For 
similar reasons , map-unit 6 and perhaps underlying beds may be correlatives of 
the E leanor River Formation of Cornwallis Island (see Thorsteinsson, 1958 , 
p. 32) . 

1 The exact nature of the succession is somewh at contentious; Troelsen claimed to have 
identified three formations between Koch 's (1929a, pp. 16-22; 1929b, p. 23 1) Cape Clay and 

unatami Formations, although the contact with the Cape Clay was not observed. 
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Lower and Middle Ordovician 

Cornwallis Formation 

Palaeontological and stratigraphic evidence indicates that the youngest 
formations (7, 8) of the conformable lower Palaeozoic sequence of Bache Penin
sula are referrable to the lower part of the Cornwallis Formation, which was 
defined by Thorsteinsson and Fortier (1954, p. 8; see also Thorsteinsson, 1958, 
p. 33) on Cornwallis Island in the centra l-south part of the Queen Elizabeth 
Islands.1 

In the type area on Cornwallis Island the Cornwal lis Formation comprises 
mainly carbonate rocks with lesser elastic and evaporite strata, and was estimated 
to be about 5,000 feet thick. The formation is generally unfossiliferous except 
for the uppermost beds, in which fossils of Arctic Ordovician aspect are abundant. 

PLATE XVI 

A view southwest across Sanddola 
Creek showing the gy psum beds. 
Com petent beds of map-unit 6 
are evident in the bottom of the 
photograph. 

1 See footnote, p. 49. 
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Mapping in recent years by the Geological Survey of Canada has shown the 
Cornwallis Formation to be widely exposed in both the miogeosynclinal region of 
the Franklinian geosyncline and in the Arctic Lowlands and plateaux region of 
Devon and Ellesmere Islands. 

Two members are readily recognizable in the Cornwallis Formation of Bache 
Peninsula: Member A, the basal unit of the formation, consisting mainly of 
gypsum ; and Member B, overlying, which is dolomitic limestone and intra
formational conglomerate. These members have been mapped separately on the 
accompanying geological map. 

il1ember A (Mnp-unit 7) 

Member A comprises predominantly gyps iferous beds conformably overlying 
map-unit 6 of the Bache Peninsula region. The well-exposed section on Sanddola 
Creek (see Pl. XVI) could serve as a reference section for the region. Member 
A is widely exposed in the vicinity of nearby Harmsworth Bay. 

Distribution, Thickness 

Member A underlies much of Bache Peninsula, and is prominent a long the 
northern parts (see Pl. XVII); extensive exposures of gypsiferous measures occur 
a lso in the sea-cliffs between Bache Peninsula and Copes Bay (Thorste insson , 
1963b, p. 392). The thickness was measured by aneroid altimeter as about 600 
to 750 feet, the latter measurement at Sanddola Creek. 

Lithology 

Member A is divisible into three units: a lower gypsum unit, a middle 
carbonate unit, and an upper gypsum unit. These divisions, which are of greatly 
disparate thicknesses, are described below in ascending order. 

Lower gypsum beds: This unit, about 450 feet thick, comprises mainly thick 
beds of brownish white gypsum-anhydrite, with interbeds, especia lly at the base, 
of platy grey gypsiferous limestone. Competent interbeds up to 4 feet thick of 
dolomitic limestone breccia and algal-and-brecc ia-rock occur higher in the 
division . 

Middle breccia beds: The gypsum units are separated by about 200 feet of 
competent, fine-grained, grey-brown dolomitic limestone breccia. At Bartlett Bay, 
where these beds are only about 100 feet thick, they consist predominantly of 
bioclastic material with thin upstanding a lgal fingers , and emit a petroliferous 
odour on breaking. 

The breccia beds, contrasting markedly in competency with the gypsum 
beds above and below, stand out on the gently sloping uplands of northern Bache 
Peninsula and are easily identified in air photographs or from a distance (see 
Pl. XVII, ex treme right) . 
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PLATE XVII. A view westward af Bache Peninsula, with Bartlett Bay in the faregraund. Nate the canspicuaus 
fault-lines and the dark hills of Tertiary coal-bearing beds. 

Upper gypsum beds: This unit consists of about 100 feet of gypsum and 
gypsiferous beds . These beds are rarely exposed, lying as they do between thicker, 
relatively competent limestone-dolomite units . 

Member A includes units 3 to 8 in the section described below : 
Section of Member A of the Cornwallis Formation 

on Sanddüla Creek 
(Locality 9) 

Unit 
No. 

Approxima te 
Thickness 

(feet) 

Overlying : Member Bof the Cornwal lis Formation 
Covered interval... ............................................. ................. . 80 

8 Upper gypsum unit : gypsum-anhydrite similar to unit 4... 70 
7 Middle carbonate unit : dolomitic limestone breccia; fine-grained, dark grey. 

brown-weat hering, medium- to thick-bedded ......... 150 

Top of /ower gypsum unit 

6 Gypsum-anhydrite as unit 4........ ....... ............ 100 
5 Interbcdded gypsum, dolomitic limestone breccia, and breccia-algal rock; 

breccia beds are dark brown-weathering, thick, and competent; algal beds 
are of medium thickness and consist of columnar algal growths based on 
breccia strata ... . ...................... .. . 50 

44 



Bedrock Geology 

Unit 
o. 

4 Gypsum-anhydrite ; variegated brown and white, thick-bedded, with bedding 
considerably distorted and brecciated; black chert as lenses, veins, and nodules 
a bundant. ........................................................................ .... ... ....... ..... ........ .......... ...... . 

3 Gypsum and gypsiferous carbonate-rock; thin-bedded, crumbling ........ .. ............. . 

Base of lower gypsum unit 

Total thickness of Member A. .................................................................... .. 

Underlying beds: map-unit 6 

Fauna, A ge 

Approximate 
Thickness 

(feet) 

200 

100 

750 

Fossil collections from the middle carbonate breccia division of Member A, 
exposed at Bartlett Bay (Locality 11) , were identified by J. W. Cowie as 
follows : 

Base of the unit (GSC locs. 47271 , 47275) 
Hormotoma sp. 
Hystricurus sp. 

Top of the unit (GSC loc. 47273) 

Helicotoma sp. 

Hormotoma sp. 
?Grinnellaspis sp. 

Member B (Map -unit 8) 

Definition 

Dolomitic limestone and limestone beds, described here as Member B of 
the Cornwallis Formation, abruptly but conformably overlie the upper gypsum 
beds of Member A (see Pl. XVI) . Member B caps the hills along the northern part 
of Bache Peninsula; it is well exposed and has yielded numerou fossils at 
Harmsworth and Bartlett Bays. About 500 feet of this unit, the top of which 
is not defined, have been measured. 

Lithology 

Member B comprises interbedded grey-brown-weathering-dolomitic lime
stone, intraformational conglomerate, bioclastic limestone, and platy limestone. 
Bedding is thin to moderately thick. The rocks generally break into platy debris 
and weather with a scoriaceous, nodular, or hackly surface. The weathering 
character is due to the fragmental structure and perhaps to variation in grain 
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and degree of dolomite replacement. A petroliferous odour may usually be 
detected on breaking the rocks. N umerous beds with abundant foss ils, both 
whole and fragmental, are present. The following sections were measured using an 
anero id altimeter ; foss il s in these sections were identi fied by G. W. Sinclair, 
Geological Survey of Ca nada. 

Section of Member B of Cornwalli s Form ation1 

at Bart lett Bay, South Side 
(Loca li ty l 2) 

Unit 
No. 

Approximate 
Thickness 

(feet) 

46 

Top of sec1io11 ; eroded 

8 Dolomitic limestone ; al ternating medium- and thin-bedded, brown-weathering ; 
chert nodu les ev ident and fossi ls numero us (GSC Joe. 4729 1): 

Cycloceras sp. 

Hor111oto111a sp. 

Pliomera sp. 

Polytoerhia sp . 

7 Dolomitic limestone with breccia inter beds, genera lly th in-bedded; uppermost 

130 

bed contains brachiopods in crinoid-fragment coquina .. 70 

6 Dolomitic limestone breccia with fine-grained limesto ne and shaly limesto ne 
interbeds; some bioclastic (coqu ina) beds, with trilobite cheeks up to 3 inches 
long ; thin- to medium-bedded, moderately competent ........... .... . .. ................. . 11 O 

5 Limestone; fine-gra ined, brownish grey, weatheri ng creamy brown, thin-bedded; 
some weak ly developed ripp le-marks ...... ... ....... ... ... ........ .. ...................... 20 

4 Dolomitic limestone breccia and dolomitic limestone, interbedded ; thin- to 
thick-bedded , and competent ; as units land 2.. 70 

3 Do lomitic limestone; thi n-bedded , relatively incompetent, weathering with a 
sponge-like surface ; fossi ls include (G SC loc. 47294) : 

cf. j\l[ac/urites 

spo nge 

trilobite 

20 

2 D o lomitic limesto ne ; fine-grained , thin-bedded, wit h irregular, nodular bedding 
planes... 20 

Dolomitic limestone conglomerate or intraformational brecc ia ; fine-grained, 
brownish to purplish g rey, ye llowish brown-weathering, th in- to thick-bedded ; 
poorly preserved fo sils present. .. 

Total measu red thickness of Member B .. .... ... ........ .... . ........... ..... . 

Underlying beds: gypsum of Member A, Cornwallis Formation 

J See footnote, p. 49. 
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Unit 
No. 

Section of Member B of Cornwallis Formation1 

on Sanddo la Creek 
(Loca lity 9) 

Top of sec! io11; eroded 

12 Dolomitic limestone; grey, ye llowish weather ing, thin-bedded, uniform 

11 Limestone; light grey, thin-bedded, shaly, recessive ; fossils described below 

Approximate 
Thickness 

(feet) 

500 ? 

(GSC Joe. 47276) apparent ly lie o n bedding plane at base of uni t... ...... 20 

JO Dolomitic limestone and interbedded breccia as below ; several fossiliferous 
beds (GSC Joe. 47289) from which were collected: 

Spyroceras sp. 
Liospira sp. 
Hor111010111a sp. 
Gyronema sp. 
L ophospira sp. 
Mac/11rites sp . 
Priscochito11 sp. 
C!'ratopea sp. 
o rthoceroconic cep halopod 
sponge 
crino id fragments 

The uppermost bed yie lds (GSC Joe. 47276): 
Go11iotC' /11s sp . 
c rinoid fragments 
orthoid brachiopod 
asaphi d trilobite 

9 Dolomitic limesto ne and intra format ional breccia ; fine-grained, dark grey, 
grey-brown-weather ing; medium-bedded and tough , forming a competent 
unit ; s iliceous networks in li ghter weat hering, variegated breccia beds; 
flint nodules up to 3 inches long, and irregular, worm-like forms-! inch thick 

150 

up to 8 inches long; strong petroliferous odour on breaking.. l 00 

Fauna 

Underlying: poorly exposed gypsum beds of Member A, Cornwallis 
Fo rmation 

Fossil collections (GSC Jocs. 47294, 47291, 47289 , 47276) from beds in 
the two measured sections tabu lated above are listed there. Other collections, 
from equivalent beds in other sections examined but not described here, have 
been reported on by G. W. Sinclair and are listed below: 

South side of Bartlett Bay (Locality 11) , from beds equiva lent to beds 
3 and 4 in the Bart lett Bay section (Local ity J 2) tabulated above: 

J See footnote , p. 49. 
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70 feet above the base of Member B, Cornwallis 
Formation (GSC loc. 47278) 

Pliomera sp. 

Goniotelus sp. 

Bathyurus sp. 

orthoceroconic cephalopod 

gastropods 

About 100 feet above the base, and higher (GSC loc. 47277) 

Maclurites sp. 

Turritoma sp. 
Plioceras sp. 
'Spyroceras' sp. 

orthoceroconic cephalopod 
sponge 

East side of pass between Harmsworth and Flagler Bays (Locality 13), from beds 
equivalent to beds 10 and 11 in the Sanddola Creek section (Locality 9) tabulated 
above: 
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200 feet above the base of Member B, 
Cornwallis Formation (GSC loc. 47272) 

Goniotelus sp. 

Pliomera sp. 

300 feet above the base (at the base 
of the shaly unit 11) (GSC loc. 47279) 

Goniotelus sp. 

Pliomera sp. 
Hormotoma sp. 
small bucanid gastropod 
orthoid brachiopod 
crinoid fragments 



Bedrock Geology 

Age and Correlation of the Cornwallis 

Formation 1 of Bache Peninsula 

A Lower Ordovician age is indicated, according to G. W. Sinclair, for all 
the fossils collected from the Cornwallis Formation of Bache Peninsula. Correlation 
with the type area of the Cornwallis Formation is made, however, from the 
presence of the thick, basal gyps iferous member (Member A of Bache Peninsula). 
The faun ules are, nevertheless, of considerable interest because, until now, no 
part of the Cornwal li s Formation has been known to be older than Middle 
Ordovician1 . 

Three faunal zones heretofore have been tentatively recognized in the 
Cornwallis Formation of Cornwallis Island and surrounding islands (see Thor
steinsson, 1958, pp. 38-42; 1963a, pp. 38 , 39). The oldest zone is characterized 
by the trilobites Bathyurus and Jsotelus, and includes also such forms as: 
Palaeocystites, Rhinidictya, Pachydicta, Hesperorthis, Rafinesquina, Plectorthis, 
Lophospira, and Goniurus. 

A middle zone typified by the cephalopod Gonioceras has been indicated 
by collections from talus apparently derived from beds below the uppermost 
zone, and is confirmed by the presence of Gonioceras in the Gonioceras Bay 
Formation of Northwest Greenland, which underlies the uppermost, or typical 
'Arctic Ordovician' fauna! zone. The upper zone is probably the most widespread 
and abundantly represented fossil zone in the Canadian Arctic Archipelago; this 
contains the so-called 'Arctic Ordovician' fauna, and appears in the upper few 
hundred feet of beds in the Cornwallis Formation. This zone is characterized 
by the cephalopod Probillingsites, and includes also: Calapoecia, Catenipora, 
Palaeophyllum, Foerstephyllum, Streptelasma, Receptaculites, Dinorthis, Heber
tella, Opikina, Rhynchotrema, Trochonema, Maclurites, Hormotoma, Characto
cerina, Cyrtogomphoceras, Aspidoceras, Cyclendoceras, Diestoceras, Charactoceras, 
Actinoceras, Vaginoceras, Lambeoceras, Westonoceras, lllaenus, and Bumastus. 
The Arctic Ordovician fauna is also represented in the lower part of the Allen 
Bay-Cape Phillips Formations (facies equivalents), which overlie the Cornwallis 
Formation (Thorsteinsson, 1963a, pp. 41 , 45). 

1 Important changes in both stratigraphic correlation and in nomenclature h ave been made 
by J . W. Kerr (pers. corn .) since this report was wri tten. Kerr now recognizes two gypsum
bearing formations separated by the E lea nor Ri ver Formation ; it appears that, in many places on 
E llesmere I sland, the lower gypsum unit h as been wrongly identified as the basal gypsiferous 
member of the Cornwalli s Formation. Cont rary to statements in the text above, it now appears 
that a Middle Ordovician age for the enti re Cornwallis Formation is correct, and that the Lower 
Ordovician gypsum and limestone beds of Bache Peninsula correlate with the Eleanor River and 
other units underlying the Cornwalli s Formation. In addition , the Ele1nor River Formation at 
Burnett Inlet on Devon I sland (referred to in the text) now seems to have been correctly 
identified, al though it remains to be discovered which beds , if any, represent the lower of tJ1e two 
gypsiferous units; the lower unit is represented, possibly, by part of the thin-bedded sequence below 
the Piloceras (?) horizon described by Glenister (1963, p. I 81) as occurring abo ut 1,000 feet above 
the base of the section. 
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All three of the previously known fauna ! zones have been dated as Middle 
Ordovician or yo unger 1. Furthermore, a Middle Ordovician age has been inferred 
fo r the whole of the Cornwallis Formation, including the gypsiferous, lowermo t 
member and the lower part of the overlying carbonate member, where no fossi ls 
have been fou nd until the present study. The inferred age was based on a fa unule 
collected by Glenister (1963 , p . 181) at Burnett Inlet on D evon I sland ; the 
faunu le was supposedl y from the Eleanor River Formation , conformably under
lying the Cornwallis Formation , and was provisionally dated Middle Ordovician . 
Provisional ly dated Middle or U pper Ordovici an and Middle Ordovici an fossils 
from a limestone member overlying the basal gypsum mem ber, with fossils from 
the lower part o f the gyps um member identified as ?Foerstephyllurn sp., apparently 
confirmed the inferred Middle Ordovicia n age for the entire Corn wa lli s Formation. 

In view of the results from Burnett Inle t, the discovery of Lower Ordovician 
foss il s in the lower beds of the Cornwallis Formation came as a surpri se. If t he 
identification and Middle Ordovician age of the E lea nor River Formation at Burnett 
In let were accepted , a greater age ra nge would be implied for Cornwa lli s beds 
in the Bache P eninsula region than in other parts of the Canadia n Arctic Archi
pe lago. Such a va ri ance in age ra nge does not appear probable to the present 
writer for the fo ll owing reasons: (a) The widespread presence of the basal 
gy psiferous member of the Cornwa lli s Formation in the Frankl inia n geosynclinc 
and neighbouring regions has been confirmed by a recently completed recon
naissa nce stud y by J . W. Kerr (1963 , and pers. com.). (b) Member A of th :: 
Cornwa ll is Formation, as described herein , is almost certainly Jitho logically 
equivalent to the basa l gypsiferous member of the formation described by 
T hors teinsson (1963b, p. 392) at Copes Bay, some 20 miles north of Bache 
Penin sul a; in both areas the gypsiferous member is characterized by a distincti ve 
th ree-fold lithologic division. ( c) Lower Ordovici an fossi ls a lso have been co llected 
by Kerr from beds immediate ly above the gyps iferous member in the Cornwa lli s 
Formation. Although the E lea nor River Form ation ev idently has been misidentified 
a t Burnett Inlet on D evon I sland , the writer prefers tenta ti vely to regard the 
basal gypsum member of the Cornwa llis Formation as a time-stratigraphic un it 
a nd of L ower Ordovi cia n age throughout the a rea of exposure. T he a lterna te 
po sibility of tra nsgress ion of time and fauna! boundaries by the formation will 
be confirmed or disproven, presum ably, by furth er inves tiga tions on D evon Island 
<l nd southern E llesmere Isla nd . 

Correlation of the lower Cornwa lli s beds of Bache Peninsul a with the Cape 
Webster Formation of Northwest Greenland is inviting from the stratigraphic 
position of the two formatio ns. Exac t correla tion is not possible, however, until 
agreement on the form ational a nd fa una! boundaries of the formations above and 
below the Cape Webster Form ation is reached (see Troelsen, 1950, pp. 48-58). 

l The age of the Arct ic Ordovician fa un a! zone has been a subject of conside rable dispute , 
and forms of the fauna have been refe rred to ages ra nging from the Bl ack Ri veran to Rich.mondian 
epochs. Thorsteinsson ( 1958 . p. 90; 1963a. p. 42). however. has tenta ti ve ly drawn the Middl e 
and U pper Ordov ic ian boundary at the top of the Co rn wall is Form at ion. 
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Lithologica l correlation of the lower Corn wallis beds with the Cape Webster 
Formation might be suggested ; although gypsum is not mentioned by Koch, 
limestone breccias or conglomera tes and incompetent weathering character are 
common to both fo rm ations. The recessive slopes of the Cape Webster Formatiori , 
evident in photographs by Koch (e.g., 1929a, pp. 19, 25) , appear identical in 
nature to those of the lower Cornwa lli s Formation . Koch noted that only minor 
sections were exposed ; gypsum layers might easi ly have been missed in recon
naissance journeys such as Koch undertook. In any case, the a ltern ati ng light 
ye llow compact limestone a nd dark sha le described by Koch may we ll be a 
lateral facies equivalent of the interbedded gypsum , impure gypsum , a nd limestone 
that occurs at the same stra tigraphic hori zons to the west. If this correlation was 
correct, the suspected Chazyan or Ca nadian age of the Ca pe Webster Formations 
(see Koch , 1929a, pp. 24, 25) would be confirmed by the Lower Ordovician 
age now given to the lower parts of the Cornwa llis Formation. 

Tertiary 

E ure ka Sound Formation (Map-unit 9 ) 

A coa l-bear ing, weakly consolidated sandstone formation is preserved in fa ul t 
slices in the vicinity of Bartlett Bay, where it forms severa l da rk-wea thering hill s 
(Pls. XVII, XVIII ). No section was measured, but the thickness ca n be estimated 
as at least equa l to the loca l relief, which is about 700 feet. 

RLC, 12-5,6-61 

PLATE XVlll. View eastward to Tertiary beds near Bartlett Bay. The dark band s are thin coal seams. 
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Lithology 

The Tertiary beds at Bartlett Bay comprise quartz-carbonate sandstone, 
conglomerate, shaly sandstone, and shaly coal. 

The conglomerate consi t of poorly sorted but mostl y well-rounded limestone 
and dolomite pebbles about 1 inch to 4 inches in diameter in a sand matrix. 
The sandstones are medium-grained , slightly cemented, light brown or yellowish 
white-weathering rocks. They typically comprise Jess than half angular quartz 
fragments and more than half dolomitic carbonate fragment . The sandstones 
contain scattered pebbles of limestone, dolomite, and chert. 

Poorly consolidated green-grey and grey-brown shaly sandstone beds probably 
form most of the section but are rarely expo ed, due to their rapid breakdown 
to muddy sand. 

Shaly coal lenses and seams are ab undant. Two seams (see Pl. XVIII) were 
estimated from their slumped exposures to be about 3 feet or more thick, and 
a third , exposed in a limited area near the junction of two streams, about 15 feet 
or more thick. A sample from the larger seam (Locality 14) wa analyzed by 
W. J . Montgomery of the Mines Branch, Depa rtment of E nergy, Mines and 
Resources, who reports as follows : 

Table II 

Analysis of Coal from Bartlett Bay Vicini ty ( Locality 14) , 
Bache Peninsula 

Proximate a nalys is 

Moisture ................ . . 
Ash .... 
Volatile matter. ... 
Fixed carbon (by difference) ................. . 

Ultimate analysis 
Sulphur.. ...... . 

Ca lorific va lue Btu/lb gross ....... . 
Moist mineral matter free Btu .... . 

% 
% 
% 
% 

Equi librium at 
97 % relative Dry 

humidity 

2 1.9 
35.4 
25.4 
17.4 

4670 
7220 

0.0 
45.2 
32.5 
22.3 

2.0 
5680 

The coaly material may be described as Ji gni tic, with a very high ash content. 

Flora, Age, and Correlation 

Plant microfossils were extracted from impure sandstone and coal specimens 
by the Palaeontology Section of the Geological Survey of Canada and identified 
by G. E. Rouse of the University of British Columbia as follows: 

Sandstone, north bank of east-flowing creek emptying into Bartlett Bay (Loe. 15; 
GSC loc. 5845) 
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Pteridophytes: 

Lycopodium sp. (same as in Manum, 1954) 
Laevigatosporites albertensis Rouse 
Osmundacidites sp. 
Azolla sp. similar to primaeva (Penh) Arnold 
Selaginella sp. 
Spore of Polypodiaceae? (similar to Manum's Pl. I, figs. 3, 4) . 
Gleichenia concavisporites Rouse 

Conifers: 

Pinus strobipites Wodehouse 
Picea grandivescipites Wodehouse 
Sciadopitys sp. (larger than Manum's) 
Taxodiaceae, cf. Glyptostrobus sp. 

Angiosperms: 

Betula sp. (same as Manum's) 
Cory/us sp. (same as Manum's) 
Carya sp. 
cf. Salix sp. (same as Manum's Pl. I , figs. 21 and 22) 
Ericaceae tetrad (same a Manum's Pl. I , figs. 28 and 29) 

Sand tone, hill southwest of Bartlett Bay (Loe. 16; GSC loc. 5844) 

Pteridophytes : 

Lycopodium sp. 
Laevigatosporites ovatus Wilson and Webster 
Osmundacidites primarius (Wolff) Potonie 

Conifers: 

Pinus strobipites Wodehouse 
Taxodium hiatipites Wodehouse 
Pinus sp. , 50 mu. 
cf. Podocarpus sp. 
cf. Picea sp. 
?Pseudotsuga sp. (may be a large Larix) 

Angiosperms: 

Betula sp. (identical with Manum's Pl. I , fig.10) 
Cory/us sp. (identical with Manum's Pl. I , fig . 11 ) 
cf. Myrica sp. (similar to Manum's Pl. I , fig . 13) 

Coal, canyon southwest of Bartlett Bay (Loe. 17; GSC loc. 5846) 

Pteridophytes : 
Osmundacidites primarius (Wolff) Potonie 

53 



Bache Peninsula, Ellesmere Island 

Conife rs: 

Pinus strobipites Wodehouse 
Larix sp . 

A ngiosperms: 

Betula sp. (sa me as Ma num 's) 
Corylus sp. (same as M anum 's) 
Myrica sp . 

In Rouse's comments on the fl orule he states that there is a high degree 
of similarity to th at described by M anum ( 1954) from Spi tzbe rgen, and which 
was referred to either Paleocene or Eocene. H e adds that the p re ence in one 
sa mple of G /eichenia, which in beds in British Columbia does not range into 
t he Eocene, suggests an ea rl y (Pa leocene) age, bu t that typica l Paleocene spores 
and pollen (e.g. , Extratriporopollenites) that are so abundant in the Siberi an 
Pa leocene are completely absent in the spec imens from Bache Peninsul a. R ouse 
suggests an age ra nge of Paleocene to Eocene for the specimens. 

T he sa ndstone and coa l beds of Bache Peninsula a re similar in lithological 
character and stra tigraphic position to the E ureka Sound Formation, which is 
widely exposed on the west side of E llesmere Island (see Thorsteinsson and 
Tozer, 1957; Tozer, J963 , pp. 92-95). R ouse, in his report, remarks that the 
microfossils from Bache Peninsula a re close ly correlati ve with microfossil s fro m 
a coa l specimen recently co llected by E. T. Tozer, Geologica l Survey of Canada, on 
Schei Peninsula, Axel H eiberg I sland . 

T he E ureka Sound Formation, in regions to the west of Bache Peninsula, is 
k nown to li e with structu ra l conformity upon beds ranging in age from U pper 
Cretaceous in the west to lower Pa laeozo ic in the east. T he fo rm ation is inte rpreted 
as a tra nsgressive depos it, overstepping progress ively o lder for mations to the east; 
the E ureka Sound beds predate and are fo lded by the Terti ary earth-movements 
tha t a ffected the region. 

T he angul ar relat ionship of the Te rti a ry beds of Bache Peni ns ul a to the 
underl ying lower Pa laeozo ic fo rm ations has not been determined beca use of 
insufficient ex posures . T he beds appear nea rl y confor mable o r di spl aced a few 
degrees. At least a sma ll angular relationship and an irregular surface of uncon
formi ty might be ex pected from the composition of the sandstone and conglomera te 
ex posed nea r Bartlett Bay; rock of the provenant terra ne appea rs to have been 
the loca l Palaeozoic dolomiti c limestone and sandstone, and it appears probable 
that the Terti a ry beds were deposited in small bas in s in a region of moderate 
re li ef. 

Diabase Sills 

The two diabase sill s in the lower part of the R ensselaer Bay Form ation, 
noted by Schei and others, were not studied by the present author except to 
record their stratigraphic positions (see Pl. IT ). Little new info rm ation, therefore, 
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can be contributed. The wide distribution and stra tigra phic positions of the sill
rocks are of interes t, however, and will be discussed briefly in the fo llowing 
paragraphs. 

The age of the diabase is unknown, but is genera lly assumed to be Pre
ca mbrian beca use of: (a) its association with unfoss iliferous, sub-Cambrian beds; 
(b) its apparent absence in Cambrian and younger beds; and ( c) the presence 
of diabase pebbles in a Cambrian form ation in Inglefield L and . On Bache Peninsula 
the diabase sills are restricted to the lower part of the R ensselaer Bay Formation 
(see Fig. 1) and therefore apparently conform to these general relationships. 

The highest horizon in which di abase sill s are found varies from place to 
place. In Inglefield Land, Greenland , a sill lies between the uppermost 'cream to 
buff' sa ndstone (Sverdrup Member?) and the lowest buff-weathering dolomite 
(Cape Leiper Form ation), according to Cowie (1961, p . 10) , who added that no 
transgress ion into the dolomite has been observed. Koch (1933 , pp. 22, 23) 
earlier described the si ll s of Inglefield Land as intruding the 'red sandstone' (Bache 
Penin sula Member?) but sta ted that the diabases erupted after the dolomites 
(Cape Leiper, Cape Ingersoll ) , and on his map (1933 , Pl. XI ) clearly showed a 
diabase dyke cutting the dolomite. Nowhere in his text, however , did Koch state 
tha t diabase cuts dolomite, and he might have been thinking of relationships 
in regions beyond Inglefield L and . The relationship shown on the map could eas il y 
be an error. On Bache Peninsula the highest si ll has intruded along the basal 
surface of the Bache Peninsula Member, although at another locality, about 
4 miles east of the Police Post, rubble seems to indicate dyke or sill rock near 
the top of that member, but not above it. 

The ages of the sill s and of the enclosi ng beds remain uncerta in , st ill 
depending as they do on the identifica tion and evaluation of di sconformities and 
the correlation of unfoss iliferous formations di scontin uously exposed over wide 
areas. Even the presence of diabase pebbles in Cambrian beds cannot be taken 
as limiting the age, beca use some di abase dykes, widespread in the crystalline 
basement complex, alm ost certa inly antedate the denudation of the complex and 
have contributed debris to such younger, detrita l beds1 . 

1 Diabase dykes apparent ly are truncated and ove rl ain by proba ble Precambrian beds nea r 
Cape Combermere, 150 miles south of Bac he Peninsu la (see C hristie, 1962, m argin al notes) . 
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The lower Palaeozoic beds of Bache Peninsula are part of the 'Bache 
homocline', an area of gently north-dipping strata resting on uplifted crystalline 
basement rocks. The homoclinal area lies on the southeastern margin of the 
central Ellesmere Fold Belt or zone of folded miogeosynclinal rocks of the 
Franklinian geosyncline (see GSC Mem. 320, Fig. 1). Only structures younger 
than the basement complex will be considered here. 

The bedded rocks dip 5 degrees or less to the north and are exposed as 
east-trending bands or as caps on the hills of the peninsulas, thus providing the 
dominant structural pattern of the geological map. 

Nearly flat or anomalous westward dips occur in the small areas of Tertiary 
beds; the true attitude of the Tertiary beds i difficult to evaluate, however, 
because of widespread distortion due to the bounding faults. Strong fault-lines 
and lineaments constitute a second prominent structural feature . The faults , 
trending mainly easterly and northeasterly, interrupt the outcrop bands and 
are expressed also by fiords and secondary valleys. Less prominent but still 
important faults trend northeast to north-northeast, and northwest. 

Two major faults, parallel and trending east, underlie at least the eastern 
part of Flagler Bay and coincide with deep indentations on the east coast of Bache 
Peninsula. The preservation of Tertiary beds along both sides of the belt between 
the faults suggests a down-dropped or graben zone, but the Palaeozoic beds 
are displaced normally and it seems probable that the zone is complicated by 
branch faults resulting in 'slivers' or 'slices'. The amount of horizontal displacement 
is unknown, and may be considerable. 

A prominent, east-northeast-trending zone of faulting coincides with Harm
sworth Bay and the uppermost arm of Flagler Bay. Stratigraphic di placement 
in this zone is appreciable at Harm worth Bay but apparently decrea e to the 
south west. 

Tertiary fault movement is evident from dislocation of beds of that period . 
Earlier movement on the same faults may have occurred, at least one phase of this 
pre-Tertiary activity perhaps resulting in or influencing the location of the local 
Tertiary basin postulated in the previous section of this report. The e possible, 
earlier periods of activity can only be dated as post-Lower Ordovician, pre-Tertiary, 
or early Tertiary. Widespread faulting, for example, could have accompanied the 
period of post-Lower Cretaceous, pre-Tertiary diabase intrusion that took place 
in the Sverdrup basin to the west (see Blackadar, 1963). 
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Faulting in the Bache Peninsula region might supposedly be related to the 
Tertiary orogeny that deformed the Sverdrup basin to the west (see Thorsteinsson 
and Tozer, 1960, p. 14). This hypothesis is based on the following facts: (a) the 
margins of the miogeosynclinal region (on which Bache Peninsula lies) and of the 
Sverdrup basin lie nearly parallel and only 50 or 60 miles apart; (b) Tertiary 
folding has been superimposed on earlier folding in the marginal areas, and 
Tertiary structures also have affected areas outside the region of Palaeozoic 
folding-e.g., Irene Bay at the head of Bay Fiord, some 40 miles west of Bache 
Peninsula (see Thorsteinsson and Tozer, 1957) . 

Thrust faults a few miles north of Bache Peninsula may be the result of a 
major compressional phase that deformed the Sverdrup basin, while normal and 
transcurrent faults of Bache Peninsu la may have provided adjustment and relief 
of stresses during a late phase of the orogeny. Block-faulting of the cratonic 
basement and overlying sedimentary veneer, with slight basinward tilting of the 
blocks, also occurs on southern Ellesmere Island, southwestward along the fold
belt margin , and appears to be a characteristic structural feature of this province. 
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ECONOMIC GEOLOGY 

Of minera ls observed in the bedded rocks, only the Tertiary Jignitic coal and 
the Ordovician gy psum could be considered of potential economic interest. 

The coal of Bartl ett Bay underlies a small area , is of uncerta in thickness 
a nd continuity, and .is of low physical and thermal quality (see Table II ). It 
seems certain , therefore , that the coal will be used only locally if, indeed , a ny use 
ca n be made of it. 

The gypsum de posits invite attention beca use of their widespread development 
a nd considerable thickness. These factors would provide a wide choice of mining 
sites and ample tonnage should gypsum be in demand at these latitudes. 
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