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PREFACE 

An analysis of Upper Ordovician to Upper Devonian sediments is presented in this 
report. It is the third and final report in a series by the author that summarizes the history 
of that part of the Franklinian Miogeosyncline on central Ellesmere Island. 

The three reports together stress the pattern of evolutionary development of the 
Miogeosyncline. The formation of the basin began in Proterozoic tim e when sediments were 
deposited unconformab ly on the eroded Precambrian Shield. For more than 200 million 
years, the geosyncline became progressively wider and deeper, and reached its maximum 
width and depth in Late Ordovician time. In the next approximately 100 million years, 
until Late Devonian tim e, the geosyncline became progressively narrower and shallower, 
as it filled with sediments. This was a waning phase, in which d eposition in the basin 
ended and the Late Devonian Ellesmerian Orogeny produced deformation and uplift. 

A major role of the Geological Survey is to provide a comprehensive understanding of 
the nation's territory for purposes of resource evaluation and discovery. This report, 
used with the author's published maps, contributes substantially to this role by providing 
data necessary for the understanding of petroleum and other mineral deposits. 

Ottawa, December 5, 1975 

D. J. McLaren, 
Director General, 
Geological Survey of Canada. 
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ABSTRACT 

The Franklinian Miogeosyncline and adjacent 
Central Stable Region in central and eastern Elles­
mere Island contain a succession of Proterozoic to 
Upper Devonian rocks. The succession has been sep­
arated into three divisions for descriptive purposes, 
and publis hed reports by th e writer (Kerr, 196 7a, 
1968) on the first two divisions comprise informa­
tion on formations of Proterozoic and Cambrian, and 
of Ordovician ages, respectively . The third divi­
sion comprises formations of Late Ordovician (Rich­
mondian), Silurian, and Devonian ages; their compo­
sition and general distribution are outlined in this 
report. This third division represents the final 
depositional phase of the Franklinian ~liogeosyncline 
in \\'hich it was gradually filled , narrowed, and then 
terminated by folding. The base of the third divi­
sion lies on a distinctive marker, the Irene Bay 
Formation. The lrnver part of the division cont ains 
three facies belts. The Allen Bay Formation and 
overlying Read Bay Formation together range in age 
from Late Ordovician to Early Devonian and consist 
largely of carbonate rocks. Westward , these carbon­
ates grade upward to graptolitic shale of the Cape 
Phillips Formation and then to fine-grained, deep­
water elastic rocks of the Imina Formation. Major 
bodies of carbonate strata occur partly or complete­
ly isolated in the shale belt . 

During deposition of the lower part of this 
di.vision, the Franklinian Miogeosyncl.ine was very 
broad and inc luded the entire study-area . In Early 
Devonian time, the Central Stable Region was expand­
ed westward at the expense of the miogeosyncline by 
the development of a f l exure within the study-area. 
From that time on, there 1vas a substantial thickness 
increase westward over the flexure . The Bache Pen­
insula Arch is a westward projection of the Central 
Stable Region into the miogeosyncline. 

In Early through Late Devonian time, the mio­
geosyncline was progressively infilled with elastic 
sediments from both sides . From the west came 
flysch-like sediments of the Imina Formation and 
no l asse-like sediments of the Okse Bay Formation. 
From the east came sediments comprising the Vendom 
Fiord Formation and , perhaps , part of the Okse Bay 
Forriation . The Blue Fiord Formation is an Ear l y 
and possible Midd l e Devonian reefal carbonate that 
was surrounded and finally enveloped by elastic 
sediments. 

The sedimentary column in the study-area rep­
resents the last depositional stages of the Frank­
linian Miogeosyncline as that belt was filled 
and ceased to be a sedimentary basin. Devonian 
elastic rocks in the upper part of this column are 
precursors of the Ellesrierian Orogeny. This entire 
column was finally folded by southeast1;ard-directed 
deformation of that orogeny . 

RESUME 

Le miogeosynclinal d'.l Franklinien et la region 
stable du centre, qui lui est adjacent dans le centre 
est de l'fle Ellesmere comportent une serie de roches 
allant de l'Algonkien au Devonien superieur . Pour 
faciliter l a description, on distingue dans cette 
serie trois divisions; l 'auteur a pub lie des rap­
ports (Kerr , 1967a, 1968) sur les deux premieres 
divisions oa il donne des renseignements sur les 
formations de l 'Algonkien, du Cambrien et de l 'Ordo­
Vccien, respectivement. La troisieme division com­
prend les formations datant de la fin de l'Ordovicien 
(Richmondien), du Silurien et du Devonien; le present 
rapport en indique la repartition geographique et la 
composition. Cette troisieme division represente la 
phase finale de sedimentation du miogeosynclinal du 
Franklinien pendant laquelle celui-ci s'est comble 
peu a peu, s ' est resserre, et finalement s'es t 
plisse. La base de la troisieme division repose 
sur un repere stratigraphique precis, la formation 
d ' Irene Bay. La partie inferieure de la division 
comporte trois zones de facies . L' ensemble de la 
formation d'Allen Bay et de la formation de Read Bay 
qui la recouvre s'echelonne de l'Ordovicien superieur 
au Devonien inferieur et est constitue principalement 
de roches carbonatees vers l'ouest, ces roches car­
bonatees passent progressivement vers le haut aux 
schistes argileux a graptolithes de la formation de 
Cape Phillips , puis aux roches clastiques a grain 
fin, deposees en eau profonde, de la formation 
d'Imina. On trouve dans la zone des schistes argi­
leux en partie ou completement isolees, des couches 
importantes de roches carbonatees. 

Pendant la phase de sedimentation de la partie 
inferieure de cette division, le miogeosynclinal du 
Franklinien etait tres large et englobait l'ensemble 
de la region etudiee ici. Au Devonien inferieur, la 
region stable du centre s'est etendue vers l'ouest 
aux depens du miogeosynclinal,_en formant, dans la 
region etudiee, une flexure. A partir de ce moment­
la, il y a eu un accroissement important de l'epais ­
seur des sediments, vers l'ouest au niveau de la 
flexure . L'arche de la peninsule Bache constitue 
l'avancee occidentale extr@me de la region stable 
du centre dans le miogeosynclinal. 

Du Devonien inferieur au superieur , le miogeo­
synclinal a ete comble peu a peu infiltre par des 
sediments clastiques provenant des deux rives. De 
l'ouest venaient les sediments de type flysch de la 
formation d'Imina et les sediments de type molasse 
de la formation d ' Okse Bay. De l'est venaient des 
sediments comprenant la formation de Vendom Fiord et, 
peut-@tre d 'une partie de la formation d'Okse Bay. 
La formation de Blue Fiord est constituee de roches 
carbonatees recifa l es du Devonien inferieur et peut­
@tre du milieu du Devonien, qui ont ete entoure es et 
finalement enveloppees par des sediments clastiques. 

La colonne stratigraphique dans la region etudiee 
represente l es dernieres etapes de sedimentation du mio­
geosynclinal du Franklinien, car cette zone fut comblee 
ace moment-la et cessa d'@tre un bassin sedimentaire. 
Les roches c lastiques du Devonien de la partie super­
ieure de cette serie stratigraphique constituent les 
signes avant-coureurs de la phase tectonique Elles­
merienne. Tous les sediments de cette serie strati­
graphique ont finalement ete plisses par les mouvements 
(diriges vers le sud -est) de cette phase tectonique. 
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STRATIGRAPHY OF CENTRAL AND EASTERN ELLESMERE ISLAND, 
ARCTIC CANADA. PART Ill. UPPER ORDOVICIAN (RICHMONDIAN), 

SILURIAN AND DEVONIAN 

INTRODUCTION 

Upper Ordovician to Devonian rocks of central 
and eastern Ellesmere Island (Fig. 1) were exanined 
by the writer during the field seasons of 1961 and 
1962 as part of Operation Eureka. Three reports by 
the writer cover the coPlplete Proterozoic through 
Late Devonian history of the Franklinian Miogeosyn­
cline and adjacent Central Stable Region of central 
Ellesmere Is l and. The two earlier reports of this 
three-part series deal with Proterozoic and Cambrian 
rocks (Kerr, 1967a) and with Ordovician rocks (Kerr, 
1968). The reports are generalized due to the large 
size of the study-area (Fig. 2), the linlted time 
available, and the lack 01" good air support at the 
tine field work was done. Rock exposure generally 
i~ good and lends itself to future more detailed 
studies. 

The area studied (Fig. 2) is covered by a 
series cf geological maps (Kerr, 1972a, b, c; Thor­
steinsson, 1972a, b, c; Kerr and Thorsteinsson, 1972; 
and Thorst?insson and Kerr, 1962, 1972). These are, 
respectively, GSC Maps 1357A, 1358A, 1359A, 1300A, 
1307A, 1308A, 1312A, 39-1962, and 1348A . Measured 
sections are described in the Appendix. The loca­
tions of sections of the present Bulletin and the 
previous Papers are shown on an index map (Fig. 2) 
as well as on the above-noted geological maps, all 
having the sa!!le numbering syster.i. 

PREVIOUS WORK AN[) ACK:.10 1'/LEDGMENTS 

Most major geological subdivisions used in 
this report (Fig. 1) were defined in a compilation 
by Fortier et al. (1954). Salient tectonic features 
of the region have been included in broader compila­
tions by Thorsteinsson and Tozer (1960), Douglas et 
al. (1963), Thorsteinsson and Tozer (1970), and 
Trettin et al. (1972). 

In 1955, widely spaced areas on Ellesnere Is­
land 1,·ere studied during Operation Franklin (Fortier 
et al., 1963), an airborne project of the Geolcgical 
Survey of Canada. The main stratigraphic frarn.ework 
[or Upper Ordovician and Silurian rocks was estab-
1 ished on Cornwallis Island bv Thorsteinsson (1958) 
and was extended to Ellesmere Island in the Opera­
tion Franklin report (Thorsteinsson, l 963a) . Thor­
steinsson and Tozer (1957) have described the spec­
tacular facies change =ron carbonate to shale on 
Ellesmere Island that dominates the Ordovician and 

Nanuscript received: June 11, 1975 
Author's address: Institute of Sedimentary and 

Petroleum Geology 
3303 - 33rd Street N. W. 
Calgary, Alberta T2L 2A7 

Silurian stratigraphy in the Arctic. McLaren (1963) 
established the framework for the Devonian strati­
graphy of Ellesmere Island about 20 miles (32 km) 
southwest of the present report-area. Some of the 
results of the work done by Trettin (197lb, in prep. 
a, b) on the correlation of the elastic rocks have 
been used in this report. 

Ab l e assistance in the field was provided by 
N. Haimi l a, D. Morris, T. Frisch, and J . Siddon. J. 
Jamieson, V. Andreas son and ,T. Kershaw flew a Piper 
Cub aircraft, while M. Olsen piloted a helicopter. 

STRATI GRAP! !Y 

The stratigraphy of central and eastern Elles­
mere Island (Fig. 2) is characterized by a thick 
succession of rocks ranging in age from late Proter­
ozoic to Late Devonian. Angular unconformities are 
present in the succession, but the sequence is not 
interrupted by najor orogenic episodes. The suc­
cession overlies Precambrian crystalline rocks un­
conformably and is truncated at the top by a major 
unconformity related to the Late Devonian to ~liddle 
Pennsylvanian Ellesmcrian Orogeny (Thorsteinsson 
and Tozer, 1970). This Proterozoic and Paleozoic 
succession has been subdivided into three divisions 
that are based on three distinctive sedimentary 
patterns, each persisting throughout a long period 
of tine. 

The first division includes upper Proterozoic 
and Cambrian rocks (Kerr, 1967a) and shows a pro­
gressing pattern of sedimentary development that is 
broadly similar to patterns occurring in the eastern 
and western miogeosynclin:-:.1 belts of North America. 
The basal Cambrian rocks are Lower Cambrian elastic 
units of cratonic source that encroached onto the 
craton; they are succeeded by predominantly carbon­
ate rocks of late Early and Middle Cambrian age . 

The second division in the study-area embraces 
Lower to Upper Ordovician rocks (Kerr, 1968) and 
exhibits a distinctive, persistent depositional 
pattern, narkedly different from the patterns below 
and above. The base is a regional disconformity. 
The rocks consist of alternating carbonates and 
evaporites typical of shallow-marine deposition; 
facies gradations are very gradual . The sediments 
of the various rock units were deposited in troughs 
whose axes are approximately coincident and trend 
along the niogeosynclinal belt. Thickness varia­
tions across the strike are slight in the carbonate 
units, but more extreme in the intervening evaporite 
units. It is clear that, throughout Early to Late 
Ordovician time, the miogeosyncline was a trough 
bounded by a less negative belt near the eugeosyn­
cline . It is clear also that, in this span of time, 



thickness contrasts between the succession of strata 
in the miogeosync line and that on the craton had 
diminished and the f l exure separating those provin­
ces was less active. 

The third division (treated herein) comprises 
strata deposited from approximate l y mid-Riclmondian 
to Late Devonian time (Table 1). It i ncludes all 
rocks younger than the Irene Bay Formation , whi ch 
serves as a datum for the base of this division. 
It extends upward to include the Okse Bay Formation, 
the youngest unit of the Franklinian Miogeosyncline 
in this area. In contrast to the two older divisions, 
the third division is characterized by a great var­
iety of rock types as we ll as by facies changes and 
thickness variations that are both extreme and rapid . 
Th e column treated in this report spans early stages 
of the Ellesmerian Orogeny which influenced facies 
patterns. The final phase of the orogeny was Jl\arked 
by folding, which deformed all rocks treated herein . 

Certain aspect s of the stratigraphic coluJ11n 
treated here have been discussed in earlier report s 
by the writer (Kerr, 1967b, c, d). In the present 
report, the writer integrates the data of ear lier 
papers and provides additional in f ormation. 

The designation of geological provinces in the 
Arctic is difficult , and the clarification of struc­
tural, stratigraphic, and physiograph ic terminology 
is overdue. The problem has been confused by the 
failure to separat e types of provinces and is com­
p l icated by the fact that boundaries of stratigra­
phic and s tructural provin ces did not always r emain 
constant . Pending a definitive treatment, few 
changes in existing province terJ11inology have been 
made . Accordingly, the stratigraphic-structura l 
provinces (Fig. 1) are mainly those of Thorst einsson 
and Tozer (1960); boundaries hav ing been modif ied 
slightly only •vithin and north of the study-area. 
The term Arctic Lowlands, which those authors app l ied 
to the region where little-deformed and comparat ive l y 
thin Paleozoic sediments lie on the Precambrian crys­
talline complex, has been replaced by the term Cen ­
tral Stable Region of King (1959, p . 57). This pro­
vince commonly is referred to also as the Arctic 
Platform. Divisions of the miogeosync l ine (Fig. 2) 
are suggested here mainl y for convenience of refer­
ence and, only in a general sense , are they neaning­
ful geo l ogical divisions of that depositional belt. 
The di visions and boundaries shown on Figure 2 app l y 
f rom Proterozoic to earliest Devonian time through 
deposition of the Read Bay Formation. The boundary 
between the miogeosyncl ine and Centra l Stab l e Region 
is the line of flexure, drawn where the thickness 
change f rom geosyncline to she l f 1vas judged to be 
most rapid . From mid-Early Devonian time onward, 
the Central Stable Region had expanded westward and 
the flexure had a di fferent location, as shown sub­
sequent l y (Fig. 4). The belts of the miogeosyncline 
(Fig . 2) correspond to those shown in the t able of 
formations (Table 1). The index map (Fig. 2) shows 
the lo cations of all sections of Proterozoic through 
Upper Devonian rocks that were examined in the study­
area . 

A structural feature newly delineated in the 
course of th i s study is the Bache Peninsul a Arch 
(Kerr, 1967d). This i s a broad , moderate l y pos1t1ve, 
basement arch that extends across the Central Stable 

2 

Region from Inglefield Land to Bache Peninsula, and 
continues westwar d in the miogeosyncline at l east 
as far as eastern Fosheim Peninsula. At present, 
it is a topographic arch i n the crysta lli ne basement. 
Prior to Cambrian time , it probably was a belt of 
erosion in the Central Stable Region at Ingle fie ld 
Land and Bache Peninsu la. In Cambrian and l ater 
times, it was a belt that subsided les s than flank­
ing regions. The west1vard continuation of the Bache 
Peninsula Arch into the Franklinian Miogeo syncline 
also wa s relative ly positive through most of ear l y 
Pal eozo ic time. This resulted in thickness varia­
tions in Ordovician carbonate rocks (Kerr, 1968) , 
whereby the formations are thinner on the extension 
of the arch than in flanking regions to the north 
and south. The arc h became more strongl y positive 
from Late Ordovician (Richmondian) to earliest Dev­
onian time, when it affected both thickness and 
facies pa tterns in the Upper Ordovician to Devonian 
shale and carbonat e rocks. In l ate Ear l y Devonian 
time, the arch becane sti ll more positive which re­
su lt ed in erosion in the eastern part of the r eport­
area prior to deposition of the Vendom Fiord Forma­
tion . 

UPPER ORDOVICIAN, SILURIAN, AND LOWER DEVONIAN 

Al len Say and Read Bay Formations 

The t ype sections of the Allen Bay and Read 
Bay Formations are on Cornwallis Island (Thorsteins ­
son, 1958). Th e All en Bay Formation consists a l­
most entirely of dolomite, whereas the overlying 
Read Bay Formation is Jl\ore varied ; although composed 
mainly of limestone, it contains several members. 
Kerr (1975) proposed an intervening new formation , 
the Cape Storm Formation , made up of upper parts of 
the fo rmer All en Bay ForJ11ation and lower part s of 
the Read Bay Formation. The Cape Storm Formation 
extends from southernmost Ellesmere Island to Corn ­
wal l is Island but probably is not present as a dis­
crete unit in most of the report-area (Fig . 2) . 

A thick and var ied succession of Upper Ordo­
vician, Si lurian and Lower Devonian carbonate rocks 
occurs in eastern and central part s of t he report­
area and is equivalent approximate l y to the combined 
All en Bay, Cape Storm and Read Bay Formations . In 
nearl y all sec tions studied there is a distinct 
division into a l ower dolomite un i t, the Allen Bay 
Formation, and an upper varied , main l y limes t one 
unit, the Re ad Bay Formation. In some sections, 
that subdivision was not possib l e and it was neces­
sary to refer to th e entire carbonate succession on 
maps and cross- sections as the '~llen Bay-Read Bay 
Formations (undivided)" (see Kerr , l 972a, b; Thor­
s t einsson, 1972b, c) . There i s little doubt that, 
with mere detailed work, mo r e units ultimate l y can 
be J11apped in the carbonate succession of the report­
area. General ly, the Al l en Bay Formation i s a 
sparsely fos si li fero us, rather pure and uniform dolo ­
mite which is marked at the base by a thin limes tone 
unit. The Read Bay is generally a variable lime­
stone , containing a significant elastic component . 

Three restored s tratigraphic cro ss - sections 
that extend from east to wes t through the r eport­
area (Kerr , 1967b, d) show the relationships of the 
carbonate succession to equivalent shales of the 
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same age . One is presented here h"ith nadi:ficatior. 
(Fig. 4) . 

Character and thickness 

Detailed section descri~tions of the Allen 
Bay-Read Bay carbonate succession are given in the 
Appendix, but qualifications on these sections are 
given in the main text. The All en Bay and overly­
ing Read Bay Formations were separated in most sec­
tions and , in most cases, they are described sepci.r­
ately. In other sections, no distinct separation 
of the two formations was possible and they are 
described as a single, combined unit . In a good 
section on Darling Peninsula (Sec. 5), the formations 
were separated and together they are 4725 feet (1440 
m) thick. The top is at the present erosion surface, 
but there seems to have been very little thickness 
removed because the topmost rocks are as young as 
any that are known elsewhere in the combined unit. 
The Allen Bay Formation is 2135 feet (651 m) thick, 
lies conformably but with sharp contact on the Irene 
Bay Formation and contains five well-defined con­
formable uni. ts. The Read Bay Formation is 2590 feet 
(789 m) thick at section 5 and thirteen units are 
recognizable. It is a variable but concordant suc­
cession consisting mainly of limestone, argillaceous 
limestone and fine - grained sandstone. West of Dar­
ling Peninsula (Sec. 6), the Al l en Bay Formation 
alone is present beneath the conformabl e Cape Phil­
lips Formation and contains three units. 

At Copes Bay (Sec . 13), the Allen Bay Forma­
tion comprises two units; the lower is composed of 
375 feet (266 m) of mixed limestone and dolomite, 
and the upper is 745 feet (227 m) of dolomite (Thor­
steinsson, 1963c, p . 393). Three units of the Read 
Bay Formation are as follows . Unit 1 is made up of 
900 feet (274 m) of dark grey limestone and argi l­
laceous limestone that is cliff-forming and may be 
equivalent to the Douro Formation. Unit 2 contains 
350 feet (106 m) of medium dark grey limestone and 
calcareous siltstone that is thin bedded, very soft 
and weathers yellow grey . This unit probably is a 
southeasterly protruding tongue of argi llaceous rock 
that grades northwesterly into the Eids Formation. 
Unit 3 comprises 600 feet (182 m) of limestone that 
is thin to Medium bedded, shaly and sandy, with much 
interbedded calcareous quartz siltstone, and is over­
lain abruptly but conformably by recessive shales of 
the Eids Formation. 

Northeast of the head of Irene Bay (Sec. 18), 
the carbonate succession is 3160 feet (963 m) thick, 
comprising six units . This section could be divided 
into Allen Bay and Read Bay Formations and , if so, 
the most reasonable division would be to pl ace the 
lowermost three units in the Allen Bay Formation 
(units 15, 16, 17), totalling 2025 feet (607 m) in 
thickness. The base of the Read Bay Formation is 
dra1vn at the base of unit 18, on the basis of an in­
flux of quartz sand. The uppermos t unit of the pos­
sible Read Bay Formation yielded Wenlock or Ludlow 
fossils. The top of the Read Bay Formation here is 
a regional angular unconformity beneath a coarse, 
dolomite boulder conglomerate at the base of the 
Vendom Fiord Formation . 

4 

A large projection of the Allen Bay-Read Bay 
carbonate succession extends westward into the shale 
belt in the central part of the study-area. Most of 
this body occurs on Fosheim Peninsula and a small 
projection from that extends northward to cross 
Canon Fiord (Fig . 5). The main part of this body of 
carbonates is evenly bedded and non-reefal. The car­
bonate appears to result from a shallowing influence 
produced bv a westerly extension of the Bache Penin­
sula Arch (Sees . 16, 18). Two sections that occur 
in the main part of the large carbonate body are 
described in the Appendix. North of Vesle Fiord in 
Section 16, the carbonate unit totals 3500 feet 
(1067 m) thick. The lower part, 1500 feet (457 m) 
thick, is limestone, with some dolomite, and is 
assigned to the Allen Bay Formation . The upper part, 
assigned to the Read Bay Formation, is 2000 feet (609 
m) thick, dark brownish grey, weathering light grey­
brown, lithographic to fine grained, with minor 
amounts of pink dolomite and greenish weathering 
shaly limeston e at the top. The upper contact with 
sandstone assigned to the Eids Formatio n is very 
sharp ; it is presumed to be conformab le but possibly 
could be a regior.al angular unconformity. 

The combined Allen Bay-Read Bay carbonate unit 
is unusually thick on eastern Fosheim Peninsula. In 
the east, at Sections 18 and 26, it definitely was 
reduced by mid-Early Devonian erosion and , possibly, 
this erosion extended as far west as Section 16. 

The narrow, northerly projection of carbonate 
rocks in southern Canon Fiord that projects from the 
main carbonate body is reefal and iso lated; it is 
substantially thicker, more isolated and more reef­
oid than the main carbonate body on Fosheim Penin­
sula . It is flanked on the northwest and south~;est 

by sha l e of the Cape Phillips ForMation . 

On the thinner southeastern side of the Canon 
Fiord carbonate buildup (Sec . 12; see Appendix), 
600 feet (182 m) of rock were assigned to the com­
bined carbonate .formations and were separated into 
three units (units 3-5). In the uppermost unit (5), 
black shale increases upward in quantity, until the 
unit grades into shale of the Cape Phillips Forma­
tion . Farther no rthwest , on what is probably the 
crest of the Canon Fiord carbonate buildup (Sec. 
11), the All en Bay-Read Bay Formations (undivided) 
contain nine units (units 6-14) which are almost 
entire l y limestone. The uppermost rocks grade up­
ward into the overlying Cape Phillips Formation. 
About 3 miles (4.8 km) to the northwest on the op­
posite side of the same syncline, on what oust be 
near the crest of the carbonate buildup, Trettin 
(in prep. a) reports that the thickness obtained 
photograr.metrically of the undivided Allen Bay and 
Read Bay Formatlons was 9400 feet (2865 m). This 
is the greatest reported thickness of the combined 
carbonate unit in the report-area. Still farther 
northwest (Sec. 9; and Sec . 1 of Trettin, 1973), 
the carbonate buildup comprising the undivided 
Allen Bay-Read Bay changes facies . The lower part 
grades to deeper water rocks, comprising carbonate, 
chert and shale of the Cape Phillips Formation; the 
upper part of the interval is occupied by flysch 
deposits, calcareous and dolomitic sandstone, silt­
stone and shale of the Imina Formation (Trettin, 
1973). This narrow band of Canon Fiord reefal car­
bonate has been illustrated earlier (Kerr, 1967d; 
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Fig. 3). It appears to trend parallel to deposition­
al strike and facies belts in the miogeosyncline and 
may be part of a narrow intrabasinal reef develop­
ment trending for many miles along the depositional 
basin. 

In parts of Svendsen Peninsula and south ern­
most Fosheim Peninsula, only the Allen Bay Formation 
is present and, at these places, forms a broad car­
bonate platform that is overlain conformab l y by the 
Cape Phi ll ips Formation. The Read Bay Formation is 
absent through gradation into the Cape Phillips For­
mation. This situation is illustrated by Section 
39 (Fig. 4). In Section 39, the Allen Bay Formation 
is 800 feet (243 m) thick and consists mainly of 
dolomite with limestone in the lower part; it is 
dark grey to choco l ate brown and very shaly through­
out . 

The area south-southwest of the head of Strath­
cona Fiord is part of thi s platform. In Section 32, 
the Allen Bay Formation a l one is present and is 1025 
feet (311 m) thick. It is over l ain conformably by 
the Cape Phi llips Formation, the contact being drawn 
where shale becomes predominant up1·1ard. Farther 
west , also (Sec. 31), the All en Bay Formation a l one 
is present and comprises 325 feet (99 m) of dolomite, 
resting directly on the Irene Bay Formation. Still 
farther west (Sec. 30), the carbonates are represent­
ed, occurring 200 feet (60 m) above the base of the 
Cape Phillips Formation. This tongue is composed of 
very shaly and silty, thin-bedded, dark grey to black 
l imestone , with thin, black, shaly silts tone inter­
beds that become predominant upward; it also contains 
minor black chert interbeds. 

The carbonat e unit south of Fosheim Penin sula 
has its greatest thickness in the east . dimini shing 
rapidly westward to where it forms a broad, thin 
platform only slight l y exceeding 1000 feet (304 m). 
On southern Fosheim Peninsula, only a thin Al l en Bay 
Formation is present resting conformably between the 
Irene Bay and Cape Phillips Formations. Thicknesses 
are 130 feet (39 m) at Section 23; 160 feet (48 m) 
at Section 24; and 200 feet (61 m) at Section 25 . 

Between Sections 25 and 26, there occurs a 
spectacular facies and thickn ess change that wa s 
illustrated first by Thorsteinsson and Tozer (1957) . 
At Section 26 , five miles (8 km) west of the head of 
Irene Bay , the Allen Bay Formation is reported to be 
entirely dolomite (Thorsteinsson and Tozer, 1957, 
p. 19), and is overlain by a green and red gypsum 
unit. The writer regarded the dolomite as the 
Allen Bay Formation and possibly part of the Read 
Bay Formation , and assigned the over l ying gypsum to 
the lower part of the Vendom Fiord Formation (Kerr, 
1967c). From vertical aerial photographs, the 
thickness of t he dolomite unit was estimated to be 
3800 feet (1158 m) . Thus, from Sections 26 to 25 , 
a very thick section of All en Bay do l omite grades 
to a very thin section of the Allen Bay do l omite 
and overlying black shale. This rapid thickness 
change is shown on the isopach map (Fig. 5) . 

A rapid change of thickness of the carbonate 
unit takes place across the depositional belt in 
the southern part of the report-area (Fig. 4). In 
the west , only t he All en Bay Formation is present 
and is relatively thin. In the east, a thicker 
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Allen Bay Formation is present, as well as the Read 
Bay Formation. In certain eastern parts of the 
report-area, part or all of the Read Bay Formation 
appears to be absent due to Early Devonian erosion . 

Southeast of the head of Strathcona Fiord 
(Sec. 34) , only the Allen Bay Formation i s present. 
It is 1100 feet (335 m) thick and includes 200 feet 
(61 m) of limestone at the base. It is overlain 
with regiona l angular unconformity by the Vendom 
Fiord Formation. About 4 miles (6.4 km) farther 
west (Sec. 33), a unit, composed entire l y of dolo­
mite, and tentatively assigned to the Allen Bay 
Formation, is present . It is about 1250 feet (381 
m) thick and is overlain with disconformity or an­
gul ar unconformity by the Blue Fio rd Formation. It 
is presumed that the Read Bay Formation was deposited 
at the locations of Sections 33 and 34 and removed by 
Ear l y Devonian erosion. 

East of Vendom Fiord (Sec. 44; see Fig. 4), an 
assemblage of three unit s , totalling 2500 feet (762 
m) in thickness, comprises the combined All en Bay­
Read Bay carbonate succession. The lower unit, ten­
tatively assigned to the Allen Bay Formation, is 
made up of 1000 feet (305 m) of mainly dolomite, 
with lesser limestone . At this locality, rocks ten­
tatively assigned to the Read Bay Formation include 
two units totalling 1500 feet (457 m) of dolomite 
and sandstone. The l ower unit is a deep red, quart­
zose, non-calcareous, very s haly sandstone, with 
minor mica , that is ripple-marked and crossbedded 
on a sma ll scale and contains minor pebb l e conglom­
erate . It is 400 feet (122 m) thick with sharp 
l ower and upper contacts and appears to be an inter­
tidal unit. The upper unit is mainly dolomite, with 
interbeds of fine-grained quartz sandstone. It is 
1100 feet (305 m) thick and is succeeded abruptly, 
but unconformably, by colourfu l fine-grained elastic 
rocks of the Vendom Fiord Formation. About 14 miles 
(22.5 km) to the northwest (Sec. 41), a mor e distinct 
formationa l breakdown was possible in a carbonate 
succession totalling 4360 feet (1329 m). The Allen 
Bay Fo rmat ion is mainly dolomite, possibly 1~i th 
limestone in the poorly exposed lower part. It is 
2200 fee t (670 m) thick . The overlying Read Bay 
Formation is l imestone with some minor dolomite in­
tervals and is succeeded abruptly and unconformably 
by boulders of the Vendom Fiord Formation. Near 
the head of Vendom Fiord on the eastern margin of 
the miogeosync lin e (Fig. 4), there was broad emer­
gence of land which produced a gentle unconformity 
between t he All en Bay and Read Bay Formations, and 
e l astic strat a at the base of the younger Vendom 
Formation . 

At t he head of Starfish Bay (Sec. 39) , the 
Allen Bay Formation alone i s represented and is 
overlain by the Cape Phillips Formation. The Allen 
Bay Formation comprises interbedded dolomite and 
limestone that is dark grey to chocolate brown and 
weathers medium grey; it is very shaly throughout . 
The thickness is 800 feet (244 m), wi th limestone 
predominating in the lower, and dolomite in the 
upper, parts . The formations are absent from Sec­
tion 35 east of Trold Fiord because of gradation 
into the Cape Phil lips Formation. 

The rapid thickness variation and facies 
change from carbonates in the southeast to sha l es 
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in the northwest also occurs on southeastern Svend­
sen Peninsula (Mayr, 1973). In his section 71-K-35 
(Sec. 40 on Fig. 2), the Allen Bay and Read Bay For­
mations combined are 3700 feet (1128 m) thick. Abou t 
5 mi le s (8 km) to the north in his section 71-J-l 
(Sec. 47 on Fig. 2), the Read Bay Formation has 
graded to shale; only the lower part of the Allen 
Bay Formation is present, and it is 980 feet (294 
m) thick. Those thickness values were used in con­
struction of the isopach map (Fig . 5). Mayr (1973) 
also suggests that there are three isolated carbon­
ate buildups i n the shale belt, and these are shown 
also (Fig. 5) . This includes the thickness of 2050 
feet (625 m) on I-loved Island and two isolated thick ­
nesses exceeding 1000 feet (305 m) on central Svend ­
sen Peninsula. 

Age and correlation 

At Darling Peninsula on Ellesmere Island (Sec. 
5), the lowest unit of the Allen Bay Formation con­
tai ns Catenipora sp., SarcinuZa sp . and cf. Favosites 
sp. (GSC l oc . 4 76 73) , indicating a Late Ordovician 
or Early Silurian (Llandovery) age, most probab l y 
the former . In the next younger unit, a Silurian 
age is indicated by the presence of Syringopora ver­
ticiZZata Goldfuss (GSC l oc. 47674) . A coquina 
occurs 1110 feet (338 m) above the base of the for­
mation, containing HaZysites sp., cf. Favosites sp ., 
and cf. HeZioZites sp . (GSC loc. 47675); these indi­
cate a Silurian age. The above faunas were identi­
fied and dated by B. S. Norford. Thus, the Allen Bay 
Formation on Dar ling Peninsu l a (Sec. 5) is of Late 
Ordovician and Silurian ages. 

Faunas collected in the Read Bay Formation on 
Darling Peninsu l a (Sec . 5) have been stud i ed only 
partial l y. Hemiarges bigener Bolton occurs in the 
formation at heights of 1265-1285 feet (385-391 m) 
(GSC loc. 47678) and 1975 feet (602 m) (GSC loc. 
47681) above the base. Bolton (1965, p . 12 ) con­
siders the species to be of very l ate Silurian or 
possibly Early Devonian age . The upper units of 
th is Read Bay section contain abundant brachiopods 
and corals (GSC locs. 47679, 47680, 47681, 47682, 
47683) that have not yet been studied in detail. It 
seems likely on stratigraphic grounds that the Read 
Bay Formation on Dar l ing Peninsula is of Silurian and 
probable Ear l y Devonian age, but the intersystemic 
boundary in the section cannot be placed at thi s 
t ime . 

At Copes Bay (Sec. 13), Thorsteinsson (1963c, 
p. 393) assigned 1650 fee t (503 m) of rock t o the 
Allen Bay Formation on the basis of li tho logy and 
stratigraphic position, fo r it yielded no diagnostic 
fossils. The overlying rocks, of 11•hich only the 
lower 900 feet (274 m) were then examined, were as ­
signed to the Douro Formation. The type section of 
the Douro Formation on Grinnell Peninsula (Thorsteins­
son, 1963b, p. 228) was considered equivalent to 
Member A of the Read Bay Formation . Since the writer 
found that the Read Bay Formation at Copes Bay in­
cluded an additional 900 feet (274 m) of younger 
rocks, and because the stratigraphy of these rocks 
is only broadly understood, it was preferred to dis ­
regard the name Douro here and use the earlier name, 
Read Bay Formation . The Read Bay Formation at Copes 
Bay includes two mainly carbonate units that are 
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separated by a southeasterly projecting tongue of 
calcareous shaly sil tstone typical of the Eids For­
mation. AtrypeZZa cf. A. scheii (Holtedahl) occurs 
at 400 feet (120 m) above the base of the formation 
in the lower limestone unit (Thorsteinsson, 1963c, 
p. 394). Five hundred feet (152 m) below the top 
of the formation in the upper limestone unit, there 
occur cf. MesodouviZZina sp ., GypiduZa sp . , Atry­
peZZa sp. (GSC loc . 51971), and this collection is 
considered by B.S . Norford to be of Ludlow age . 
The Read Bay Formation at Copes Bay, therefore , is 
restricted largely to a Ludlovian age, but still 
higher parts of the formation are possibly of Devon­
ian age . 

At Schei SuJ11Jllit, northeast of Irene Bay (Sec. 
18), a unit, 1825 feet (556 m) thick, and consisting 
mainly of unfossiliferou s dolomite, rests conformably 
on the Irene Bay Formation of the Cornwallis Group 
and is assigned to the Allen Bay Formation because 
of its stratigraphic position . It is overlain by a 
mixed sandy dolomite and limestone succession assigned 
to the Read Bay Formation. Assignment of the latter 
rocks to the Read Bay Formation is based on the occur­
ence near the base of the uppermost unit of an ostra­
code, a meristellid brachiopod, so l itar y corals, cf. 
CystiphyZZum sp ., and Syringopora sp . (GSC loc. 51950); 
these fossils were identified by B.S. Norford and 
dated as probably Silurian, Wenlock or Ludlow. 

A restored section showing typical relation­
ships of these formations extends throughout the 
southern part of the report-area, from east of Ven­
dom Fiord to east of Trold Fiord (Fig . 5). In the 
most easter l y parts (Sec. 44), the Allen Bay and 
Read Bay Formations yielded no diagnostic fossils 
and were dated by their stratigraphic position. A 
few miles farther west (Sec. 41), there is a section 
of the two formations that is almost entirely car­
bonate and probably spans almost the compl ete age 
range of the combined unit. The lower age limit of 
the Allen Bay Formation was established as Late Or­
dovician (Ashgillian) by lateral gradation to the 
basa l Cape Phil l ips Formation and by the age of the 
underlying Irene Bay Formation. Three units were 
recognized in the Read Bay Formation . The following 
fossils occur at the base of the middle unit or 760 
feet (231 m) above the base of the formation (GSC 
loc. 51945): 

stroll!atoporoids 
solitary coral 
Syx-ingopora sp . 
Favosites sp. 
pentamerid brachiopod 
?AtrypeZZa sp . 

These fossils were identified by B.S. orford 
and dated as Si lurian or Devonian, probably Ludlow. 

At a height of 50 feet (15 . 2 m) in the upper 
unit or 810 feet (247 m) above the base of the for­
mation, GSC locality 51946 contains: 

brachiopod 
AtrypeZZa sp. 
Favosites sp. 

These are dated as Silurian (Ludlow). 



A 
Feet Metres 35 39 t CENTRAL STAB LE REGION 

FRANKLINIAN MIOGEOSYNCLINE (Late Lower to Upper Devonian) 

B 
40 41 44 

Kilometres 
10 20 30 

5000 

10 15 
2000 Miles 

10000 

· ...... . 
. /MINA .· 

4000 

15000 

20000 
6000 

LEGEND 

D Sandstone ~ Siltstone 

~ Limestone ~ j Shale 

~Dolomite Angula r 
unconformity .... ~ 

INDEX MAP SHOWING LOCATION OF STRATIGRAPHIC SECTIONS 

0 

0 

Kilometres 

100 

50 

Miles 

200 

100 

FIGURE 4. Restored s tratigraphic c r oss-section showing Upper Ordovician 
(Richmondian) to Upper Devonian r ocks of the Frankl i nian Miogeosyncline 
and adjacen t Central Stab l e Region, Ell esmere I s land. The cross - sect ion 
shown was entirely within the Frank linian Miogeosyncline until the mid­
Ear l y Devonian (pre-Vendom Fiord) time; at that time, the Cent ral St able 
Region was extended westward to include Sections 41 and 44 

GSC 

9 



In Section 39 at t he head of Starfish Bay, 
only the Allen Bay Formation is present and it is 
800 feet (244 m) thick (Fig. 4) . It yielded an asa­
phid t ri l obite of probab l e Ordovician age (GSC loc. 
51913; dated by B.S. Norford , 1963), 90 fee t (27 . 4 
m) above the base . At a height of 4 feet (1. 2 m) 
in the over l ying Cape Phi ll ips Formation, GSC local­
ity 51915 contains grapto l ites . The age range of 
the All en Bay Formation is Ashgi llian to Ll andoverian 
based on the age of the underlying Irene Bay Forma­
tion and the overlying Cape Phi ll ips Formation . 
Farther west (Sec . 35) , the Allen Bay and Read Bay 
Formations both grade into sha l e of the Cape Phil­
lips Formation, for Ashgi ll ian rocks of the Cape 
Phillips rest direct l y on the Irene Bay For mation . 

The type sect ion of the Al l en Bay Formation of 
Cornwalli s Island (Thors t einsson, 1958) is almost 
entirely dolomite; although indetermin8ble mou lds 
and casts of fossils are common , good fossi l co ll ec ­
t ions are few. A dati ng of the formation as Late 
Ordovician (Ashgillian) t o Midd l e Silurian (\\'en-
J ockian) was based largely on its conformable posi­
tion bet ween the Cornwallis and Read Bay Formations , 
and its l ateral gradation int o the Cape Phillips 
Formation . The t ype section of the Read Bay For ­
mation (Thorsteinsson, 1958) was divided into Mem­
bers A, B, C, and D, and its age was later deter­
mined by Thorsteinsson and Kerr (1968) as ranging 
from Middle Si lurian (Wenlockian) to Early Devonian 
(Gedinnian). Subsequentl y, Kerr (1975) establis hed 
a new formation, the Cape St orm, which contains 
equivalents of upper parts of the original All en 
Bay Formation and lower parts of the original Read 
Bay Format ion. The Cape St orl'l Format ion ext ends 
from southern Ell esmere Is l and t o southern Cornwal ­
l is Island; however, t he formatio n does not appear 
to be present in the report-area . Accordingl y , these 
units were correlated with th e original Allen Bay and 
Read Bay Formations of Cornwallis I s l and . 

The datum fo r t he base of the Allen Bay-Read 
Bay carbonate succession i s the top of the Irene 
Bay Formation (Kerr, 1968) , which extend s through­
out nearly al l of the report-area. According to 
Barnes (1973) , the Irene Bay Formatio n is l at e Mays­
villian to Richmondian in age , so the upper boundary 
of the Irene Bay Formation fa ll s within Richmondian 
(Ashgi ll ian) time (Table 1) . 

The All en Bay and Read Bay For mations together 
consti tut e a carbonate unit that ranges i n age from 
Late Ordovician (Richmondian) to probable Early 
Devonian i n eas t ern part s of the report-area . The 
carbonate unit is compl ementary to and grades west ­
ward into the large l y equivalent shal y Cape Phillips 
Formation . \\'here great th icknesses of carbonate 
occur the shale is t hi n or absent, and vice versa 
(cf. Figs . 5 and 6). In some places, the line of 
facies change is sharp and narrowly defined but, 
for the most part, a t ongue of the basa l part of 
the All en Bay-Read Bay succession extends a varying 
distance wes t ward beneath the Cape Phi llips Forma­
t ion. For the most ·part, the carbonates grade west­
ward to black sha l es of the Cape Phillips Format ion 
but , in the upper part, they grade wes tward in places 
to argi ll aceous limestone of the Eids Formation wi th­
out intervening bl ack shal es. The major exception to 
th is facies re l ationship occurs i n central parts of 
the report-area, where a ]Jrojection of the carbonat e 
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bank occurs, extending westward to the limit of ex­
posures of the miogeosyncline, and separat es two 
shale basins to the north and south. This projec­
tion probably reflects a mi ld positive effec t of the 
Bache Peninsu l a Arch in Late Ordovician to Ear l y 
Devonian time. Beyond the limit of exposure, the 
carbonates of this shallowing element may grade 
wes t ward directly to sandstone and si lt stone of the 
I mina Formation without the usual intervening bl ack 
sha l e . The facies boundary of the carbonates with 
elastic strata to the west migrated eastward wi th 
time , the carbonates being progressive l y less ex­
tensive upward and over l appe d eastward by elastic 
rocks. Clastic strat a are ext reme l y rare in the 
All en Bay Formation and in the lower part of the 
carbonate succession where it is undivided. They 
are quant itatively important in t he Read Bay Forma­
tion and in upper parts of the undivided succession, 
particularly in eastern sections. A major quartz 
sandstone wedge of eastern origin occurs in the 
basal part of rocks assigned to the Read Bay Forma­
tion east of Vendom Fiord (Sees . 41 , 44). 

The mos t abrupt gradation from carbonat e to 
sha l e is at Irene Bay where a ll the lowermost 200 
feet (61 m) of carbonate disappear wes t ward in th e 
space of 2 mi l es (3.2 km) between Sections 26 and 
25 . In midd l e parts of the report-area (Fig. 5), 
the large body of rocks of the Allen Bay-Read Bay 
succession (undivided) that extends wes tward into 
the Cape Phillips shale basin (Fig. 5) has the nor­
ma l division into All en Bay and Read Bay Formations 
(Sec . 16) . The extreme northern part of the buil d­
up, however , is a lmost entire l y l imest one and reef­
oid (Sec. 11 ) . The smal l i solat ed buildups on and 
south of Svendsen Peninsu l a are in the Allen Bay 
Formation and are primarily dolomite . Thicknesses 
of carbonate rocks in this buildup reach 4400 fee t 
(1341 m) nor th of Cafion Fiord (Sec. 11), and 3500 
feet (1067 m) north of Ves l e Fiord (Sec. 16). North­
eas t of Canon Fiord (Sec . 11 ) , the carbonate buildup 
is reefal and flanked on the southeast and northwest 
by the Cape Phillips shale basin (see Kerr, 1967b, 
Fig. 4) . This buildup i n Cafion Fiord may ext end an 
unknown distance a l ong depositiona l s t rike t o the 
northeast, and possib ly could connect with a similar 
isolated reef in northern Greenland. Figure 3 is a 
pal eogeographic map (a worm's eye map) showing the 
lithologies and facies of the first rocks to suc­
ceed the Irene Bay Formation . A "worm's eye map" 
(aft er the format of Krumbein and Sloss, 1956 , p . 
241 ) is a pal eogeographic map of the lower surface 
of a s tratigraphic i nt erval. 

Within the report-area, t he All en Bay - Read 
Bay carbonat e succession occurs mainly in the cen­
tral and southeastern belts of the miogeosyncline. 
These carbon ate rocks probab l y a l so were depos it ed 
farther eas t in the Central St abl e Region but are 
not now preserved there . The carbonates comprise 
a wedge-shaped bank that grades and thins north­
westerly to graptolitic black sha l e and thin - bedded 
shal y limes t one of the Cape Phi llips Formation (Fig . 
4) . In some places , the l i ne of facies change is 
abrupt and occurs over a l at er a l di s tance of no 
more than 2 miles (3.2 km) throughout the entire 
succession . For the most part , however, a tongue 
of the basal part of the carbonat e succes sion ex­
t end s a varying di s tance westward beneath the Cape 
Phillips Format ion. The boundary between the 
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carbonate and shale is sinuous and had a different 
location at different times, because the shale pro­
gressively onlaps eastward onto the carbonate strata 
(Fig. 4) . 

Isopach maps were constructed showing the com­
bined Allen Bay and Read Bay Formations (Fig. 5) and 
the Cape Phi l lips Formation (Fig. 6). A zero iso­
pach of the carbonate rocks shows the northwestern 
limits of distribution. In all places, lower parts 
of the carbonate succession extend farther westward 
than upper parts . Throughout most of the interval, 
the shale-carbonate boundary swings westward in the 
region between Canon Fiord and Bay Fiord, where a 
large, partly reefa l , carbonate buildup occurs, sur ­
rounded by the Cape Phillips black shale and silt­
stone. The Allen Bay -Read Bay carbonate unit every­
where rests conformably on the Cornwallis Group. In 
western parts of the report-area, the unit spans 
only the earlier part of the total interval and is 
overlain gradational l y by a younger part of the Cape 
Phillips Formation. Farther east, the carbonate 
unit is overlain gradationally by and, in the uppe r 
part, grades laterally into the Eids Formation . In 
eastern parts of the study-area, the unit is over­
lain with regional angular unconformity by the Lower 
Devonian Vendom Fiord Formation. Thicknesses in the 
east, then, are preserved thicknesses, the original 
depositional thicknesses having been an indeterminate 
amount greater (Fig. 4). In certain of the measured 
sections there (e.g. Sec. 34, see Appendix) , the 
carbonate unit is entirely dolomite, is assigned to 
th e Allen Bay Formation and is overlain unconformably 
by the Vendom Fiord Formation . If the entire Read 
Bay Formation in this region was removed prior to 
deposition of the Vendom Fiord Formation, then ero­
sion at that time was substantial . 

In the southern part of the report-area, the 
carbonate unit again thickens eastward in the geo­
syncline toward the shelfward margin (Fig . 4). 
There, however, the original thicknesses of the car­
bonate unit in eastern exposures are not known be­
cause the unit was reduced by Early Devonian (pre­
Vendom Fiord) erosion which increased eastward to­
ward the Central Stable Region (see Fig. 5) . 

The gradation from the Cape Phillips shale to 
equivalent carbonate strata in the southeastern part 
of this study-area was shown by Mayr (1973) . An 
abrupt change of thickness and f acies occurs from 
shale of his section 71-J-l (Sec. 47, Fig. 2) to 
carbonate of his section 71-K-35 (Sec, 48). 

Environment of deposition 

The Al len Bay and Read Bay Formations are com­
posed of shallow-water carbonate beds deposited 
mainly in the southeastern part of the Franklinian 
Miogeosyncline and, locally, in central and north­
western parts where the shallow Bache Peninsula 
Arch had an influence. The carbonates most common-
ly grade to limy and cherty black graptolitic shales 
of the Cape Phillips Formation. The shales are euxin­
ic accumulations deposited on the slope or base of 
the deeper Hazen Trough environment (Trettin, 197lb). 
Within the Read Bay Formation there are minor inter­
calated elastics as a result of shallowing in the 
east that culminated in Early Devonian emergence and 
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unconformity on the Central Stable Region and south­
eastern parts of the miogeosyncline (Figs. 4, 5) . 
Tectonic activity in the northwest and west resulted 
in the progressively wider spread from those direc­
tions of fine-grained elastic sediments of the Imina 
Formation from late Middle Ordovician time onward 
(Trettin, 197lb), and this apparently continued into 
Early Devonian time . Continued uplift in the north­
west caused eastward and southeastward shifting of 
and, finally, the elimination of the belt of euxinic 
deposition . Finally, in earliest Devonian time (Fig . 
4), elastic deposition extended entirely across the 
Franklinian Miogeosyncline in central Ellesmere Is­
l and, and was made up of, from west to east, the 
Imina, Eids and Vendom Fiord Formations . 

Cape Phillips Formation 

The type section of the Cape Phillips Forma­
tion is at Cape Phillips on northern Cornwallis Is­
land. It was first described by Thorsteinsson (1958), 
who divided it into three members. The lower, Member 
A, comprises mainly dolomite, argillaceous limestone, 
fetid shale, and cherty argillaceous lime s tone. A 
persistently developed stratum of dolomitic limestone, 
30 to SO feet (9.1-15.2 m) thick, marks the base of 
the member; this is overlain by fissile shale, and 
then by argillaceou s limestone. Member B, overlying 
Member A with gradational contact, is composed main­
ly of cherty argillaceous limestone, argillaceous 
limestone, cherty clacareous shale, cherty limestone, 
limestone, calcareous shale, and minor amounts of 
sha l e. Member B grades imperceptibly into the over­
lying Member C, which consists of an extremely mono­
tonous succession of alternating calcareous shale, 
argillaceous limestone, limestone, and shale. Con­
cretions with graptolites occur throughout this mem­
ber but are most common in the lower beds. Member 
C accounts for roughly three quarters of the aggre­
gate thickness of the formation. The thickness of 
Cape Phillips Formation at its type section on the 
north coast of Cornwallis Island is 7500 feet (2286 
m) with no upper contact exposed (Thorsteinsson and 
Kerr, 1968). Based on information obtained from 
correlations with other sections, those authors con­
cluded that the maximum thickness of the Cape Phil­
lips Formation in the general area may be about 9800 
feet (2987 m). Graptolites occurring throughout 
most of the formation indicate that it was deposited 
under long-persisting euxinic conditions. The age 
range on Cornwallis Island is from Late Ordovician 
(Ashgillian) to Early Devonian (Gedinnian). The 
entire Cape Phillips Formation there grades south­
ward to a still thicker succession of equivalent 
carbonate formations. In upward succession, these 
are the Allen Bay (dolomite), Cape Storm (dolomite 
and limestone) and Read Bay (limestone) Formations. 
The great thickness of the Cape Phillips Formation 
on Cornwallis Island is attributed to its proximity 
to equivalent carbonate formations and large car­
bonate content. 

From Cornwalli s Island, the thickness of the 
Cape Phillips Formation gradually decreases north­
westward to Bathurst Island (Kerr, 1974), where it 
ranges from 2704 to 1020 feet (824-310 m), the 
thicknest section being in the southeast and the 
thinnest in the northwest. It is composed of gen­
erally dark grey to black calcareous shale and 
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mudstone with some argillaceous limestone beds and 
minor amounts of dolomite. The maximum age range 
of the Cape Phillips Formation on Bathurst Island 
i s at Twi l ight Creek where it has the same age range 
as on Cornwallis Island, from Late Ordovician (Ash­
gillian) to Early Devonian (Gedinnian) . 

An excellent secti on of the Cape Phillips For­
mation at the head of Irene Bay (Sec . 25) was first 
reported by Thorsteinsson and Tozer (1957). It is 
a very useful reference section for the stud y- area 
since it spans a wide range of time and contains 
numerous fossil zones. The Cape Phil l ips Formation 
lies conformably on the Irene Bay Formation and is 
overlain by the Vendom Fiord Formation with probable 
unconformity (see Appendix). This section of the 
Cape Phillips Formation is unusual and particularly 
instructive because, in the upper part, abundantly 
fossiliferous coqui nal beds alterna t e with grapto­
li te-bearing beds. The Silurian-Devonian boundary 
apparently occurs in this interbedded interval; ex­
tensive faunas were collect ed but have not been 
studied to date . An extremely abrupt change of 
facies occurs wit hin a distance of 2 miles (3.2 km) 
from shales of the Cape Phillips Formation (Sec . 25) 
to carbonates of Allen Bay and Read Bay Formations 
(Sec. 26) . This facies change is the most abrupt 
and spectacular seen within the report -area (Fig. 
2) . 

The greatest thickness of the Cape Phillips 
Formation in the study- area occurs in an overturned 
s ection west of the head of Trold Fiord (Sec. 35), 
where it is 3100 feet (945 m ) thick. There, it 
lies conformably between the Cornwallis Group and 
the Imina Formation. Sections intermediate between 
the latter section and the carbonate shelf are near­
ly always similar to Section 39 (Fig . 4) where the 
Cape Phillips Formation overlies a tongue of Allen 
Bay Formation which, in turn, lies on the Cornwallis 
Group. An exception is on north-central Svendsen 
Peninsula (Sec. 30), where the Cape Phillips shale 
rests on the Cornwallis Group, but a tongue of lime­
stone 300 feet (91 m) thick projects westward with­
in the lower part of that formation. This tongue 
of very shaly and silty limestone occurs within the 
Cape Phillips Formation 200 feet (61 m) above the 
base of that formation. In the basal SO feet (15 . 2 
m) of the limestone, there occur ?Pseudogygites, an 
isotelid trilobite, and straight cephalopods (2 spp . ) 
(GSC loc. 47724) which B.S . Norford states (pers. 
corn ., 1962) indicate a probable Late Ordovician age. 
At the very top of this limestone, where black shaly 
siltstone interbeds become predominant, the fol lo w­
ing graptolites were identified by the writer and 
indicate an ear l y Llandovery age (GSC loc . 47725): 

Dip lograptus cf. D. modestus Lapworth 
Climacograptus cf. C. r ectangularis ~!cCoy 
Dimorphograpt us cf. D. confertus Nicholson 
Monograptus aff. M. cyphus Lapworth 
Climacograptus cf. C. innot atus Nicholson 
Cli macograptus sp. 

In northeastern parts of the report-area, the 
Cape Phillips Formation is absent (Sec . 1) and the 
Imina Formation (formerly Cape Rawson Group) rests 
directly on the Irene Bay Formation . This is shown 
on the paleogeographic map (Fig. 3). In northwest­
ern parts of the study-area (Sec . 8), only the lower 
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part of the Cape Phillips Formation is present . It 
consists of 100 feet (30 . 48 m) of chert y shale, ly­
ing conformably between the Cornwallis Group and the 
Imina Formation. The Cape Phi llips sha l e formation 
partly surrounds a narrow isolated carbonate reef 
bui l dup in the Canon Fiord area (Sees . 9-12). This 
has been described and figured by Kerr (1967b, Fig. 
3) and is the sub ject of further study by Trettin 
(in prep. a) . 

In the s tudy- area of central and eastern 
Ell esmere Island, the Cape Phillips Formation is a 
wes tern facies equivalent of the combined Allen Bay 
and Read Bay Formations. It is confined to two areas 
that are separated by carbonates of the Bache Penin­
sula Arch (Fig. 6) . In central and western parts of 
the st udy-area , the Cape Phillips Formation has its 
maximum age range, Late Ordovician (Ashgillian) to 
Early Devonian (Gedinnian) . There, it rests confor­
mab l y on the Richrnondian (i.e. Ashgillian) Irene Bay 
Formation (e . g . Sec. 35, Fig . 4). Moreover, in the 
west, the base of the Cape Phi llips Formation yields 
Pseudogygites sp . and Climacograptus sp., also of 
Ashgillian age . Farther east, where only younger 
parts of the Cape Phillips Formation are present, 
it rests conformably on a westerly projecting tongue 
of the partly equivalent Al l en Bay Formation (Fig. 
4). To the northwest and west, the Cape Phi ll ips 
Formation grades into the partly equiva l ent Imina 
Formation . It appears, therefore, that the Cape 
Phi llips Formation is a southeaster l y encroaching 
facies belt that is interposed between Imina Forma­
tion in the northwest and carbonates in the south ­
eas t. Trettin (197lb, Fig. 37) considers that the 
Cape Phillips Formation is a slope deposit, laid 
down in the southeastern side of the Hazen Trough. 

Imina Formation 

Trettin (1969) proposed the name Imina Forma­
tion for a sequence of strata on northern Ellesmere 
Island. The formation occurs widely in the north 
and west part s of the present report-area. It has 
been described at Canon Fiord (Trettin, 197la) and 
west of Trold Fiord (Trettin , 1974) as a flysch-like 
succession of turbidites composed mainly of calcar­
eous and dolomitic sandstone, siltstone and shale . 
The Imina Formation includes most of the sedimentary 
rocks which were included previously in the Cape Raw­
son Group (Kerr, 1967d, 1968), a very ol d reconnais­
sance term of Fielden and de Rance (1878) that now 
is abandoned. Further study of the Imina Formation 
is being done by Trettin (in prep. a). 

DEVONIAN 

Vendom Fiord Formation 

The name Vendom Fiord Formation was proposed 
by Kerr (1967c) and its type section designated in 
the present report-area (Sec. 25). Four uni t s were 
recognized in the type section, the total thickness 
being 1695 feet (516 m). It consists of terrigenous 
carbonate and quartzose rocks, gypsum, anhydrite and 
dolomite . The formation is restricted to a narrow 
belt occupying the eastern margin of the Franklinian 
Miogeosyncline and nearby parts of the Central Stable 
Region (Fig. 4). It rests with angular unconformity 



on rocks of the Central Stable Region; this angu­
larity decreases northwest and the unconformity dis­
appears in the miogeosyncline. In the southeast, it 
cuts down as deeply as the Allen Bay Formation (Sees. 
33, 34) . Farther west, the unconformity diminishes 
and the Vendom Fiord grades into its partial equi­
valent, the Eids Formation (Fig. 4) but, elsewhere 
in the west, it truncates the Eids Formation (Kerr, 
1967b, Fig . 3) . 

The Vendom Fiord Formation originally was con­
sidered to be early Middle Devonian in age because 
of its stratigraphic position, conformable beneath 
the Blue Fiord Formation which was then considered 
to be Middle Devonian. Later the Vendorn Fiord For­
mation at Section 14 was dated by McGregor (1974) 
as late Early Devonian (mid- to late Emsian) from 
trilete spores. An unnamed red-bed unit that lies 
unconformably beneath the Vendom Fiord Formation in 
the same section was dated by McGregor as early 
Early Devonian (mid- to late Gedinnian). The Vendom 
Fiord Formation is considered now to be of late 
Early Devonian (Table 1). The Vendom Fiord Forma­
tion is under further and more detailed study by 
Trettin (in prep. b). 

The Vendom Fiord Formation is a post - tectonic 
Lower Devonian red-bed unit containing abundant 
elastic material of easterly source. It grades 
westward into sil tstone, limestone, and limy shale 
in the miogeosyncline. It resulted from a broad 
emergence of the Central Stable Region and eastern 
parts of the Franklinian Miogeosyncline and, par­
ticularly, the Bache Peninsula Arch. This Early 
Devonian emergence producing the unconformity coin­
cided with a westward s hift of the flexure separat­
ing the Central Stable Region from the Franklinian 
Miogeosync line (Fig. 4, inset), and with a relative 
uplift of the Bache Peninsul a Arch. From Early 
Devonian time, when thi s positive pulse occurred, 
the narrow Franklinian Miogeosyncline behaved as a 
narrower basin, having been narrowed at the expense 
of widening of the Central Stable Region. 

Eids Formation 

The Eids Formation was named by McLaren (1963), 
and its type section is near Eids Fiord, about 20 
miles (32 km) southwest of the report-area. At the 
type section , the formation is a very thinly bedded 
limy siltstone, limy shale and shaly limestone. 
Kerr and Thorsteinsson (1972) showed that the for­
mation in the type-area lies conformably bet1veen 
the Cape Phillips and the Blue Fiord Formations . 
Thorsteinsson collected samples from limestone co­
quina in the type section of the Eids Formation 
(GSC loc. 57730) that yielded the following fauna: 

Pelekysgnathus furnishi ~ glenisteri Klapper 
(8) 

P. sp. 1 (2) 
P . sp. 2 (1) 
PandorineUina exigua philipi (Klapper) ~ P. 

exigua exigua 
P. expansa Uyeno and Mason 
Po Zygnathus? sp. (1) (highly fragmentary) 
Panderodus spp. (188) 
Neopanderodus? sp . (2) 
Acodus spp . (6) 
Drepanodus sp. (6) 

These were identified and dated by T .T . Uyeno as 
Emsian, probab l y middle Emsian. Since the lower 
part of the Blue Fiord Formation on southern Elles­
mere Island is known now to be definitely Early 
Devonian (Pedder and Klapper, pers . corn . , 1975), the 
type section of the Eids Formation is entirely of 
Early Devonian age. 

In the report-area, the Eids Formation is a 
most complex unit that varies greatly in age and 
lithology (Table 1). It most commonly is a fine­
grained and fissile calcisiltite or limy quartz silt­
stone of a basinal facies. It is in part transition­
al laterally between elastic units in the east and 
\vest; i.e. the Vendom Fiord and Imina Formations, 
respectively (Fig . 4). Since this is part of a sedi­
mentological study by Trettin (in prep . a and b), 
the formation will not be treated extensively in 
this report, beyond describing certain sections in 
the Appendix. 

Blue Fiord Formation 

The type section of the Blue Fiord Formation 
is at Blue Fiord, southwest of the report-area 
(McLaren, 1963), where it was reported to consist of 
3800 feet (1158 m) of limestone and shale that con­
tained two members. It is abundantly fossiliferous, 
much of it is reefoid, and it was assigned to the 
early mid-Devonian (Eifelian Stage). A section of 
the Blue Fiord Formation at Sor Fiord, about 18 
miles (29 km) east of the type-section, was studied 
by Pedder and Klapper (pers. corn., 1975), who meas­
ured a total thickness of 3484 feet (1962 m) and did 
not observe the base . According to Pedder and Klap­
per (pers. corn., 1975, the lower 2000 feet (610 m) 
of the exposed part of the formation are Early Devon­
ian (Emsian) in age; the upper 1484 feet (450 m) are 
inconclusively dated . From this evidence, the Sor 
Fiord section and the type section of the Blue Fiord 
Formation south of the present report-area are con­
sidered in this report to be late Early Devonian 
(late Emsian) and possibly early Middle Devonian 
(early Eifelian) in age . 

Thick sections of the Blue Fiord Formation 
occur in southeastern parts of the report-area (Fig. 
7). They have approximately the same thickness as 
the nearby Sor Fiord sec tion and as the type section 
and may have a similar age range (Table 1). These 
have not yet received detailed paleontological study. 

A cross-section (Fig. 4) shows the setting of 
the Blue Fiord Formation . At Section 40, the forma­
tion is 3995 feet (1205 m) thick and consists of 
several types of limestone, which are highly fossil­
iferous and commonly reefal. The formation lies 
with gradational contact on siltstone of the Eids 
Pormation and grades upward to sand s tone of the Okse 
Bay Formation . At Section 41, 10 miles (16 km) to 
the southeast, the Blue Fiord Formation is only 800 
feet (244 m) thick, or about one fifth of the thick­
ness at Sect ion 40, and is composed mainly of dolo­
mite, thick bedded, medium to l ight grey. It is 
calcareous at the base, and both calcareous and 
sandy at the top. It rests with apparent conformity 
between quartz sandstone formations, the underlying 
Vendom Fiord and the overlying Okse Bay. It is 
clear that, from west to east (Fig. 4), the Blue 
Fiord Formation is traced over a flexure from the 
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miogeosyncline to the Central Stable Region. On 
the margin of the miogeosyncline, subsidence was 
great and a thick reefal carbonate buildup accumu­
lated, primari l y l imestone. To the east on the 
Central Stable Region, evenly bedded carbonates 
accumulated, mainly dolomite . It appears that the 
reefs developed along the inner margin of the Frank­
linian Miogeosyncline, while restricting circulation 
on the Central Stable Region and causing lagoonal 
carbonates to be deposited there shortly before 
deposition of the Blue Fiord Formation. The line 
of flexure, which is the boundary between the Frank­
linian Miogeosyncline and Central Stable Region, 
was located west of Section 41 during deposition of 
the Blue Fiord Formation. Up to the time when the 
unconformity developed at the base of the Vendom 
Fiord Formation, it had been located east of Section 
44 . 

On the Bache Peninsula Arch (Sees. 14, 18), 
the Blue Fiord Formation is also dolomitic and thin. 
In Section 18, it is 145 feet (44.2 m) thick, and 
in Section 14, 460 feet (140 m) thick (see Kerr, 
1967b, Fig. 3) . In the miogeosyncline to the north­
east at the head of Copes Bay, the Blue Fiord com­
prises 1800 feet (548 m) of limestone and the top 
is not preserved. The limestone-dolomite boundary 
observed elsewhere apparently also exists here . 
Three very generalized facies of the Blue Fiord 
Formation can be recognized. The predominant facies 
as well as thicknesses of the Blue Fiord Formation 
are shown in Figure 7. In the report-area, the Blue 
Fiord Formation probably is restricted entirely to 
an Early Devonian age (Table 1). 

Bird Fiord Formation 

The Bird Fiord Formation was named by McLaren 
(1963), the type section being at Bird Fiord on 
southwestern Ellesmere Island, about 30 miles (48 
km) southwest of the report-area. It is 2950 feet 
(899 m) thick, comprising limestone, dolomitic lime­
stone, sandy limestone, sandy mudstone, and quart­
zose sandstone; fossils are common. The formation 
rests conformably between the Blue Fiord and Okse 
Bay Formations and was dated as Middle Devonian. 

The Bird Fiord Formation occurs only in the 
extreme southeastern part of the report-area (Sec. 
46, see Appendix). It is 1415 feet (442 m) thick, 
composed mainly of sandy limestone and is of pro ­
bable Middle Devonian age. The entire formation 
grades northward apparently into the Okse Bay For­
mation, and is not present in Section 40 or 42. 

Okse Bay Formation 

The Okse Bay Formation was named after Okse 
Bay on southwest Ellesmere Island (McLaren, 1963) 
where the type section is 10 OOO feet (3048 m) 
thick; it was divided into four members. It has 
been eroded at the top but lies conformably on the 
Bird Fiord Formation. The formation consists of a 
varicoloured succession of l argely nonmarine quart­
zose sandstone, sandy mudstone and shale , with very 
thin coal seams at certain horizons. The four mem­
bers in the type area were mapped separately by 

Kerr and Thorsteinsson (1972). Embry (pers. corn . , 
1975) proposes to apply formationa l names to these 
four units and elevate the Okse Bay to group status . 
Embry considers that the Okse Bay "Group" on southern 
Ellesmere Island ranges in age from late Middle Devon ­
ian (Givetian) to late Early Devonian (Frasnian). 

The greatest thickness of the Okse Bay Forma­
tion preserved in the Central Stable Region is 2800 
feet (853 m) (Sec . 18) . The greatest thickness pre­
served in the miogeosyncline [6150 ft (1894 m)) is 
located 7 miles (11 km) south of the head of Strath­
cona Fiord (Sec. 32). The complete depositional 
thickness of the Okse Bay Formation is unknown, for 
it is the youngest formation of the Franklinian Mio­
geosyncline and Central Stabl e Region on Ellesmere 
Island. The Okse Bay Formation in central Ellesmere 
Island rests gradational l y on the Blue Fiord Forma­
tion whose top is of probab l e very early Middle Dev­
onian age. It grades southward into the Bird Fiord 
Formation of l ate Middle Devonian age. The base of 
the Okse Bay Formation, therefore, probably includes 
upper Middle Devonian (Givetian) rocks. The forma­
tion in central Ellesmere Island, therefore, is late 
Midd l e Devonian (Givetian) and early Late Devonian 
(Frasnian) in age (Table 1). 

In the extreme southern part of the report­
area (Sec. 46, Fig . 2), the Okse Bay Formation rests 
on the Bird Fiord Formation. However, from there 
northward throughout the report-area, it rests every­
where on the Blue Fiord Formation. In the region of 
the restored section (Fig. 4), the Okse Bay Formation 
rests directly on the Blue Fiord Formation, and is 
equivalent laterally to the Bird Fiord Formation 
farther south. 

Deposition of the Okse Bay Formation spanned 
most or all of Late Devonian time. It represents a 
grea t influx of elastic rocks into the Franklinian 
Miogeosyncline that was associated with the Elles­
merian Orogeny. Deformation by that orogeny con­
tinued, coeval with deposition of the Okse Bay elas­
tic rocks and culminated with folding of the miogeo­
synclinal belt, including the Okse Bay Formation . 
The Okse Bay Formation is the youngest formation of 
the Franklinian Miogeosyncline in the study-area and 
its folding as a result of the Ellesmerian Orogeny 
marked the end of that feature as a depositional 
basin. 

SUMMARY 

The Franklinian Miogeosyncline and adjacent 
Central Stable Region of central and eastern Elles­
mere Island (Fig. 1) had a long history of develop ­
ment from late Proterozoic to Late Devonian time. 
The succession is bounded at the base by the noncon­
formity with the Precambrian crystal l ine basement 
comp l ex. Its depositional history was terminated 
by the Late Devonian to Middle Pennsylvanian Elles­
merian Orogeny (Thorsteinsson and Tozer, 1970) which 
folded the Franklinian Miogeosyncline. The column 
in the miogeosyncline is at least 40 OOO feet (12 192 
m) thick and its development is amenable to breakdown 
into three natural divisions that are treated in a 
series of three reports by the writer. Proterozoic 
and Cambrian rocks comprise the first division (Kerr, 
1967a). These rocks show an early stage in development 

17 



of the miogeosyncline in which it apparently began 
as a downwarp in the granitic crust . This phase 
may be thought of as a deepening phase in which the 
miogeosyncline took on its overal l shape. The pat­
tern is a progressing one rather similar to patterns 
occurring in the eastern and western miogeosynclinal 
belts of North America. There is a thick section of 
Proterozoic sediments, followed by Lower Cambrian 
e l astic strata of cratonic source that encroached 
onto the craton. These are succeeded by predomin­
antl y carbonate rocks of Early, Middle and possibly 
Lat e Camb rian age. During this phase, the Arctic 
depositional basin was becoming progressively deeper 
and broader; by its end, carbonates had become pre­
dominant in the miogeosyncline and lapped onto the 
Central Stable Region . 

Lower to Upper Ordovician rocks comprise the 
second division (Kerr, 1968). This phase exhibits 
a distinct depositional pattern that is persistent 
yet markedly different from the patterns above and 
below. The rocks are carbonates and evaporites 
which are widespread and in which facies and thick­
nes s variations are gradual . The sediments of the 
various rock units were deposited in slight troughs 
whose axes were co-incident and trend a long the mio­
geosynclinal belt. A less negative belt occurred 
in the northwest near the eugeosyncline. The sep­
arat ion between miogeosyncline and Central Stable 
Region became quite indistinct in the Ordovician, 
there being no clearly recognizable line of flexure . 
Sediments comprise mainly fine-grained carbonates 
deposited in broad stable seas that encroached 
widely on to the continental interior. This was a 
long phase of continental -even subsidence, a rela­
tive ly stable mid-period in the life of the miogeo­
syncline when it was at its widest development. 

Upper Ordovician to Upper Devonian rocks com­
prise the third division of the sedimentary column 
in the study-area. This represents the final phase 
of deposition in the Franklinian Miogeosyncline, 
and these rocks are the subject of the present re­
port. This phase may be thought of as the gradual 
filling, narrowing and terminating of the miogeo­
syncline . In contrast to the two older divisions, 
t he third divi sion is characterized by progressively 
increas ing instability that culminated in the Elles­
merian Orogeny. The division includes a great vari ­
ety of rock types, facies changes and thickness 
variations that were both extreme and gradual. A 
summary of Upper Ordovician (Richmondian) to Upper 
Devonian stratigraphy of the study-area showing the 
evolution of the final phase of the Franklinian Mio­
geosyncline follows. 

The lower part of the All en Bay and Read Bay 
carbonate successions of the eastern part of the 
study-area grades laterally westward into shale of 
the Cape Phillips Formation. The shale to limestone 
fa cies change represents a sudden change , in Rich­
mondian time, from the pre-existing sedimentary pat ­
tern of widespread uniform units, typified by the 
Irene Bay Formation of the miogeosyncline. 

Thick carbonate formations occur on the shelf­
ward side in the Allen Bay, Read Bay, and Blue Fiord 
Formations . They grade in part northwestward to 
thinner deeper water euxinic rocks of the Cape Phi l­
lip s and Eids Formations, that were deposited on the 
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s l ope or basin of the Hazen Trough. A moderat e topo­
graphic high along the western margin of the miogeo­
syncline, that had been persistent through the second 
division deposition, apparent ly disappeared prior to 
deposition of sediments of the third division, for 
total thicknesse s appear to increase westward toward 
the eugeosyncline. The influx of elastic material 
cu lminated with the Ell esmerian Orogeny which deformed 
the Franklinian Miogeosyncl ine, and ended deposition 
therein . An orogenic welt was active in the direction 
of the eugeosyncline (Trettin et aZ . , 1972) and, ap­
parently, was a source of elastic material throughout 
deposition of the entire division. This elastic 
material, now comprising mainly the Imina Formation 
(which comprises most of the now-abandoned Cape Raw­
son Group), was deposited in the deep Hazen Trough 
(Trettin, 197lb) and, in time, over l apped progres­
sively farther to the southeast across the miogeo­
syncline. 

In Early through Late Devonian time, the mio­
geosyncline was progressively infilled by elastic 
sediments from both sides. From the eugeosyncline 
to the west came flysch-like sedim ents of the Imina 
Formation and molasse-like sediments of the Okse Bay 
Formation. From the east came the Vendom Fiord For­
mation and perhaps part of the Okse Bay Formation. 
The Blue Fiord Formation is an early reefal carbon­
ate unit that is up to 3995 feet (1205 m) thick. It 
was surrounded by elastic rocks and, apparently, 
fina lly enveloped by them. 

The sedimentary record in the study-area di s­
plP-ys the last stages of the Franklinian Miogeosyn­
cline as that belt was filled and ceased to be a 
sedimentary basin. The sedimentary column of the 
geosyncline was finally folded by southeastward­
directed deformation of the Ellesmerian Orogeny. 

Barnes, C.R. 
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Bolton, T.E. 
1965: 
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SECTION 5. DARLING PENINSULA 

Locate d on northeastern Darling Peninsula, Ellesmere Island, Latitude 79°49 ' N, Longitude 71°00'W. Thick­
nesses were es t imated from aerial photograph A-16611-114, by scale in combination with a pocket al time t er. 
This is the upward con tinuation of Section 5 in GSC Paper 67-27, Part II. 

Unit 

24 

23 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

Lithology 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Read Bay Formation 
[2590 ft (789.4 m)] 

Upper limit of exposure. 

Limestone, medium grey; medium bedded to massive; 
weathers ye llowish gre y , some f l at pebble 
conglomerate 

Limes tone , same as below; GSC locs . 47683, 47688, 
abundant Hexagonaria sp. 

Limestone, medium light grey, very fine grained; 
thin to medium bedded; shaly interlayer s are 
yellowis h grey . GSC loc. 47681 at 35 f t above 
base; GSC loc. 47682 throughout 

Limestone, shaly 

Sandstone, quartzose, very fine grained , yellow­
ish; weathering yellow-orange 

Limestone, shaly, light t o medium grey; thin to 
medium bedded; weathering ye llowish grey, 
shaly l ayers greenish; recessive; 
GSC loc. 47680 

Limestone, light grey, thin bedd ed; weathers 
yel lowish; stromatoporoids approximately 
50% of rock; GSC loc. 47678 

Limestone, medium grey; weathering yellowish 
grey; thin to medium bedded; abundant sil ­
icified fossils ; GSC loc. 47679 

Sandstone, quartzose, slightly cal careous, 
very fine grained ; yellowish grey ; weather­
ing yellowish orange , ver t ical worm burrows 
distort bedding 

Limestone, variable medium gr ey , thin bedded; 
massive light grey br ecciated; thin bedded , 
grey-brown coquinal; GSC loc . 47678 

Limestone, light to medium grey , lithographic 
to fine grained ; thin to medium bedded; 
weathering ye llowish grey; ledge forming 

Limestone, shaly and silty, medium grey to 
ye llowish grey; thin to medium bedded; 
weathering yellowish grey; interbeds of 
slightly cal careous quartz sandstone with 
salt crystals and desiccation cracks; 
GSC loc . 47677 

Thickness 
fee t (metres) 

60 (18 . 3) 

200 (60 . 9) 

395 (120 . 4) 

100 (30.5) 

45 (13 . 7) 

345 (105) 

10 (3. 05) 

98 (29. 9) 

62 (18 . 9) 

20 (6 . 1) 

200 (60. 9) 

400 (122) 

Height 
Above Base 

feet (metres) 

8795 (2694. 3) 

8735 (2676.1) 

8535 (2615.1) 

8140 (2481. O) 

8040 (2450 . 5) 

7995 (2436 . 8) 

7650 (2331. 7) 

7640 (2328 . 6) 

7542 (2298 . 8) 

7480 (2279. 9) 

7460 (2273. 8) 

7260 (2212. 8) 
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Unit 

12 

11 

10 

9 

8 

7 

6 

24 

Lithology 

Limestone; very light gr ey, fine grained, thick 
bedded; weathering very light grey; ledge 
forming; cont ains dark grey laminated lime­
stone intervals; breccia intervals; petro­
liferous odour; reefal at top; GSC lac . 
47676 

Contact conformable . 

LATE ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
[2135 f t (650.7 m)) 

Dolomite; light grey, medium grained; weather ­
ing very light grey; thin to medium bedded; 
commonly porous to vuggy; petroliferous 
odour; alternating with several bands of 
dark greyish brown dolomite, 35 to 100 ft thick 

Dolomite , greyish brown, weathering greyish 
brown; medium grained, sugary; coquina at 
base; GSC lac . 47675 

Dolomite, medium grained , sugary , medium grey , 
weathering light grey; petrolif erous odour 

Limestone, medium grey; weathering medium grey; 
partly replaced by dolomite; interbedded with 
dolomite; GSC lac . 47674 

Limestone, medium grey; weathering medium grey­
ish brown with rough surfaces; thin bedded; 
resistant; GSC lac. 47673 

Contact conformable . 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 

Limestone, shaly, grey-brown, fine grained, 
thin bedded; weathers rusty, recessive; 
interlayered shale, greenish weathering, 
calcareous , fossilife rou s ; GSC lacs. 
47671 and 47672 

Thickness 
feet (metres) 

655 (199 . 6) 

890 (271) 

135 (41.1) 

500 (152.4) 

170 (88) 

440 (134) 

745 (227) 

Height 
Above Base 

feet (metres) 

6860 (2090.9) 

6205 (1891) 

5315 (1620) 

5180 (1578.8) 

4680 (1426.4) 

4510 (1374.6) 

4070 (1240.5) 



SECTION 6. SOUTHWEST OF SCORESBY BAY 

Located 16 miles due west of the head of Scoresby Bay, Ellesmere Island; Latitude 79°5l'N, Longitude 
72°40 ' W. Thicknesses were estimated from aerial photograph A-16604-12, by scale in combination with a 
pocket altimeter. This is the upward continuation of Section 6 in GSC Paper 67 - 27, Part II . 

Unit 

11 

10 

9 

8 

7 

6 

Lithology 

LOWER DEVONIAN 

Eids Formation 
[1000+ ft (304.8+ m); preserved thickness] 

Upper limit of exposure. 

Siltstone, sandy quartzose, brownish grey to choco­
late brown; weathers dusky yellow; minor cal­
careous interbeds; minor pebble layers 

SILURIAN 

Cape Phillips Formation 
[200 ft (60.9 m)] 

Siltstone, quartzose, slightly calcareous, fine 
grained; dark chocolate brown to black; 
weathers black; some graptolitic shale; 
occasionally pyritic, some concretions 

Contact conformable. 

ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
[950 ft (289 . 5 m)] 

Dolomite, slightly calcareous, dark grey- brown; 
weathers medium grey; fine grained, medium 
bedded 

Dolomite, fine grained, very light grey; 
weathers very light grey; slightly vuggy 

Limestone, dolomitic, medium dark grey, in 
places mottled brownish where dolomitic; fine 
grained; weathers medium grey-brown; thin to 
medium bedded; dolomite increases toward top 

Contact conformable. 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 

Limestone, shaly, medium grey, thin bedded; 
greenish weathering; recessive; fossils of 
"Arctic Ordovician fauna" abundant 

Thickness 
feet (metres) 

1000+ (304. 8+) 

200 (60 . 9) 

300 (91.4) 

200 (60 . 9) 

450 (137) 

150 (45 . 7) 

Height 
Above Base 

feet (metres) 

8580 (2615.2) 

7580 (2310.4) 

7380 (2249 . 4) 

7080 (2157.9) 

6880 (2097) 

6430 (1959.8) 
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SECTION 8. SOUTH OF TANQUARY FIORD 

Located at Latitude 80°19'N, Longitude 79°30 ' W, and is shown on GSC Map 1348A. Thicknesses were estimated 
from aerial photograph A-16693-152, in combination with a pocket altimeter. 

Unit 

3 

2 

1 

26 

Lithology 

SILURIAN AND DEVONIAN 

Imina Formation 
[2500+ ft (762+ m); preserved thicknes s ] 

Upper limit of exposure. 

Sandstone, typical of the formation, dark grey , 
calcareous, fine to medium grained, weathers 
brown, flaggy, thin to medium bedded, with 
minor black, non-calcareous, shaly interlayers . 
One of these layers at 2000 ft from base yields 
graptolites 

Contact conformable. 

LATE ORDOVICIAN TO SILURIAN 

Cape Phillips Formation 
[100 ft (30 . 5 m)] 

Chert, black, dark brownish green , medium 
bedded, very shaly, shaly interbeds with 
graptolites ; grades up to overlying Imina 
Formation; intensely folded 

Contact conformable. 

ORDOVICIAN 

CORNWALLIS GROUP (undivided) 

Limestone, very shaly, fine grained , thin to 
medium bedded, medium to dark grey , weathers 
medium grey and yellow-grey ; abundan t yellow­
grey shaly and silty interlayers 

Base of section at lower limit of exposure. 

Thickness 
fee t (metres) 

2500+ (762+) 

100 (30.5) 

3000+ (914+) 

Height 
Above Base 

feet (metres) 

5600 (1706. 9) 

3100 (944.9) 

3000 (914) 



SECTION 11. CANON FIORD, SOUTH 

A northwest-dipping section on the north side of Canon 
Latitude 79°44'N, Longitude 81°10'W. Thicknesses were 
scale in combination with a pocket altimeter. This is 
67-27, Part II. About three miles to the northwest on 
prep . a) reports that the undivided Allen Bay and Read 
photogranrnetrically as 9400 ft (2865 m) thick . 

Fiord , at the southern extremity of that fiord; 
estimated from aerial photograph A-16690-51, by 
the upward continuation of Section 11 in GSC Paper 
the opposite limb of the same syncline, Trettin (in 
Bay Formations in his Section 4-2 was measured 

Unit 

16 

15 

14 

13 

12 

11 

10 

9 

Lithology 

DEVONIAN 

Eids Formation 
(1250 ft (381 m); preserved thickness) 

Upper limit of exposure . 

Siltstone, medium grey at base becoming greenish 
grey at top, weathers light green- brown, platy, 
micaceous, small brachiopods , bryozoa 

Contact conformable . 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Cape Phillips Formation 
[1 050 ft (320 m) J 

Siltstone, black, siliceous, calcareous , thin 
bedded to fissile, weathers yellow- grey to 
black, minor sandstone interbeds, very fine 
grained, light brown, weathers yellow- brown 

Contact confor mab l e . 

ORDOVICIAN AND SILURIAN 

Allen Bay-Read Bay Formations (undivided) 
[4400 ft (1341 m)) 

Limestone, silty and shaly , medium dark grey, 
thin to medium bedded, weathers olive- grey, 
interbed of dark grey calcareous siltstone and 
black calcareous shale 

Limestone, dar k grey, fine gr ained, thick bedded 
to massive with shaly intervals, weathers 
olive-grey, colonial corals common 

Limestone , fine grained, dark 

Limestone, fine grained, very light grey, weathers 
rusty yellow with streaks of iron staining 

Limestone, dark grey-brown, weathers grey- brown, 
thin to medium bedding, petroliferous odour 

Limestone, fine grained, medium grey, thick bedded, 
partly replaced by dolomite, silty in places , 
partly replaced by chert; lower 200 ft has about 
10 coquinas of brachiopods 

Thickness 
feet (metres) 

1250 (381) 

1050 (320) 

300 (91.4) 

300 (91.4) 

60 (18.3) 

40 (12 . 2) 

500 (152 . 4) 

2360 (719 . 3) 

Height 
Above Base 

feet (metres) 

9000 (2743 . 2) 

7750 (2362 . 2) 

6700 (2042) 

6400 (1950 . 7) 

6100 (1859 . 3) 

6040 (1840 . 9) 

6000 (1828 . 8) 

5500 (1676 . 4) 
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Unit 

8 

7 

6 

5 

Lithology 

Limestone, medium grey , weathers medium grey, partly 
replaced by dolomite, weathers l ight brown over ­
all, mottled and rough, grades t o dolomite in 
upper part ; chert replacement minor 

Limestone , silty, carbonaceous, black, orthocone 
nautiloids and trilobi t es 

Limestone, medium grey , weathers olive-grey 
and rough; thick bedded , partly replaced by 
dolomite, stromatoporoids, Halysites 

Contact conformable . 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 

Lime stone , shal y , medium grey, weathers greenish 
grey, thin bedded, interlayered , greenish shale 
recessive, abundantly fossiliferous; fossils 
from scree i nclude Catenipor a sp., Foerstephyl ­
lum sp ., Calapoecia sp., Receptaculites sp ., 
Cyr togomphoceras sp ., Di es tocer as sp., and 
"Spyrocer as " sp . 

SECTION 12 . CANoN FIORD , HEAD 

Thickness 
feet (metres) 

430 (131) 

70 (213) 

340 (103.6) 

140 (42 . 6) 

Height 
Above Base 

feet (metr e s) 

3140 (957) 

2720 (844.3) 

2650 (807 . 7) 

2310 (704) 

Composite s ection of a lower part (12a) and an upper part (12b) whose locations a t the south end of Cal\on 
Fiord are shown on GSC Map 1308A . Unit 5 is common to both parts. Thicknesses wer e estimate d on aer ia l 
photograph A-16678 - 19 in combination with a pocket altimeter . 

11 

10 

28 

DEVONIAN 

Imina Formation 
[1000+ ft (304.8 m); preserved thickness] 

Upper limit of exposure. 

Sandstone, medium grey , often muscovite grains, 
occasionally slightly calcareous; fine gr ained ; 
medium bedded ; weathering light yellowish gre y; 
at base it is siltstone becoming coarser upward; 
ripple-marks, small-scale cross- lamination, flow 
casts , few 1 inch thick coquinal interbeds 

Contact conformable. 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Cape Phillips Formation 
[1635 ft (498 m)] 

Siltstone , shaly, dark grey, becoming lighter 
in upper parts; minor interbeds of fine-grained 
sandstone and flat-pebble conglomerate of sil t­
stone fragments in rusty weathering, sandy 
matrix ; minor concretions 

1000+ (304. 8+) 4385+ (1336 . 5+) 

175 (53.3) 3385 (1031. 7) 



Unit 

9 

8 

7 

6 

5 

4 

3 

2 

Lithology 

Shale, si lty , black; thi n bedd ed; weat hers dark 
gr ey ; some thin, s haly, fine - grained sands tone 
interbeds 

Siltstone , shaly , dark greenish grey; thin to 
medium bedded; weathers to form rod-shaped 
fragmen t s; authigenic radiating crystals of 
pyrite ; wea thers greeni sh grey, s t ained rusty; 
two 2 ft thick brown weathering mudstone 
layers 30 and 45 f t above base 

Siltstone and silty shale , dark grey to black; 
thin bedded; weathers dark grey, graptolites 
pr esent 

Siltstone and s ilty s hale , cal careous , dar k 
grey t o black; thin bedded ; weathers yellow­
ish gr ey 

Contact conformable . 

SILURIAN 

Allen Bay-Read Bay Forma tions (undivided) 
[600 ft (182.8 m)] 

Limestone, sha l y , dark grey, fine grained ; 
medium bedded , wea thers yellow- grey; alter ­
nating with massive ca l careous sandstone con­
taining crinoid co lumna l s and angular frag ­
ments of fine - grained limestone; limestone 
partly replaced by irregular interbeds and 
nodules of black chert ; in t erbeds of black 
shale ; grades up to shale by increase in 
inter beds 

Limestone , very shaly , carbonaceous, dark grey , 
medium bedded, weathers gr ey-brown, black 
shaly interlaye rs weather dark grey 

Limestone, dolomitic, dark gr ey and greyish 
brown mottled , massive, wea ther s greyish 
brown with rough surfaces 

Contact conformable. 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 
[550 ft (167 . 6 m)] 

Limes t one , slight l y shal y, medi um to dark grey , 
fine grained; weathers yellow- grey, slightly 
gr eenish; thin to medium bedded; recessive; 
some resistant, thick-bedded, dark grey l ime­
stone interbeds; gradational contact at both 
top and bottom; sha l y layers are abundantly 
fossiliferous 

Contact conformable . 

Thickness 
feet (metres) 

410 (124 . 9) 

250 (7 6.2) 

300 (91.4) 

500 (152 . 4) 

150 (68 . 6) 

300 (91.4) 

150 (45. 7) 

550 (167 . 6) 

Height 
Above Base 

feet (metres) 

3210 (978.4) 

2800 (853 . 4) 

2550 (777 . 2) 

2250 (685 . 8) 

1750 (533 . 4) 

1600 (487.7) 

1300 (396.2) 

1150 (35 0. 5) 
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Unit 

1 

Li thology 

Thumb Mountain Formation 
[600+ ft (183+ m); incomplete ] 

Limestone , s lightly dolomitic , shaly ; dark grey ; 
fine grained; massive t o thick bedded; weathers 
greyish brown , shal y layers wea ther yellowish 
grey; 1000 ft pr esent below observations 

Lower limit of exposure . 

SECTION 16 . NORTH-NORTHEAST OF VESLE FIORD 

Thickness 
feet (metres) 

600+ (183+) 

Height 
Above Base 

feet (me tres ) 

600 (183) 

A west -d ipping section 15 miles north-northeas t of the head of Vesl e Fio rd on Ell esmere Island ; Latitude 
79°19'N, Longitude 82°40 ' W. Thicknesses wer e estimated f rom aeria l photograph A-16676- 92 , by scale in 
combination wi th a pocket a ltime t er. This is the upward cont inuation of Section 16 in GSC Paper 67 - 27, 
Part II. 

8 

7 

6 

5 

30 

DEVONIAN 

Blue Fiord Formation 
[400+ ft (1 22+ m); preserved thi ckness ] 

Upper l i mit of exposure. 

Limestone, medium light gr ey , weathers light 
olive- grey , t hin t o medium be dd ed 

Contact confo rmable . 

Eid s Formation 
[2000 ft (609.6 m)] 

Sandstone , quartzose, fi ne grained , general ly 
non- ca l ca r eous, thin bedded, light buff , 
weathering light brownish yellow; commonly 
dark green sand stone i nt e r bedded , weat her ing 
light green; moder a t e ly r ecessive 

Contact con fo rmab l e? 

LATE ORDOVICIAN TO POSSIBLY EARLY DEVONIAN 

Allen Bay-Read Bay Formations (undivided) 
[3500 ft (1066.8 m)] 

Limestone, dark br ownish grey , wea thers l ight gr ey­
brown, lithographic to fine grained , thin to 
t hick bedded, resistant, of t en pe trolifer ous 
odour; minor pink dolomit e in the upper part; 
at the top becomes shaly, weathers gr eenish ; 
grades sharp l y to overlying unit 

Limestone , grey- grown, and dolomit e , brown , thin 
to thick bedded, wea thering medium yellow- gr ey 

Contact conformable . 

400+ (122+) 10 800+ (3291. 8+) 

2000 (609.6) 10 400 (3169.9) 

2000 (609.6) 8400 (2560.3) 

1500 (457) 6400 (1950.7) 



Unit 

4 

Lithology 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 

Limestone, shaly, thin to medium bedded, reces­
sive; gr eenish weathering shaly layers; 
abundantly fossiliferous 

SECTION 18. NORTHEAST OF THE HEAD OF IRENE BAY 

Thickness 
feet (metres) 

200 (60 . 9) 

Height 
Above Base 

feet (metres ) 

4900 (1493.5) 

Located 19 miles northeast of the head of Irene Bay on Ellesmere Island; Latitude 79°18 ' N, Longitude 
80°47 ' W. Thicknesses were es timated from aerial photograph A-16678-28, by scale in combina tion with a 
pocket altimeter. This is the upward continuation of Section 18 in GSC Paper 67-27, Part II. 

26 

25 

24 

23 

22 

LATE CRETACEOUS AND/OR TERTIARY 

Eureka Sound Formation 

Sandstone, sand, siltstone, poorly lithified; 
pale colours predominate; very recessive 

Contact conformable . 

DEVONIAN 

Okse Bay Formation 
[2800+ ft (853+ m); incomplete) 

Sandstone, yellow-orange, weathering orange 

Sandstone, generally green and grey-green ; often 
r ed ; overall weathering colour red, rarely 
calcareous, gypsiferous in lower 100 ft , 
ripple -marks , grades to yellow- orange above 

Contact conformable. 

Blue Fiord Formation 
[14 5 ft (44.2 m)) 

Dolomite, limy, light grey, reddish, shaly, 
grades to sands above and below 

Contact conformable. 

Vendom Fiord Formation 
[1300 ft (392 m)] 

Sandstone; medium grained, thin bedded, r eces­
sive, mainly green and much red; slightly 
gypsiferous throughout, markedly in lower 
half where white gypsum nodules and interbeds 
are common ; overall weathering colour r ed 

1000+ (304.8+) 20 622+ (6285 . 6) 

800+ (243 . 8+) 19 622 (5980.8) 

2000 (609 . 6) 18 822 (5736. 9) 

145 (44 . 2) 16 822 (5127.3) 

1125 (342. 9) 16 677 (5083) 
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Unit 

21 

20 

1 9 

18 

17 

16 

15 

14 

32 

Lithology 

Dolomite , sandy, redd ish, dolomit e boulder con­
glomer a t e , r ed sandy matrix , r esis tant 

Contact co nfo rmable . 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Read Bay Format ion 
(1135 f t (345 . 9 m)] 

Limestone, thick bedded , shaly, lower 35 ft thin 
bedded, gr een , shaly and fossiliferous, wi th 
Wenlock or Ludlow f ossils (GSC loc . 51950) 

Dolomite , light gr ey , wea thers yellow- gr ey , 
medium to thick bedded 

Dolomite, light grey , sand y , thin bedded, 
weathering yellow-gr ey ; much r eddi sh sands tone 
interbedded, wea ther s r ed, giving red colour 
to the whole unit 

Co ntact con for mable . 

ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
(2025 ft (617. 2 m)] 

Dolomite, s haly dolomite, limes tone , shaly 
l i mestone , weathers light gr ey to ye llow-gr ey , 
medium bedded , minor red shaly interlayers , 
minor dolomite pebble- co nglome r ate inter­
beds 

Dolomite, thick bedded, fine to medium grained , 
light gr ey, medium gr ey and medium brown, 
rough-wea ther i ng sur faces , wea the r s light 
gr ey , med ium gr ey , and medium brown 

Limestone, part l y dolomitic , a r gi llaceous; fi ne 
gr aine d, mottled on fres h surface , dolomitic 
parts brownish , l imy parts dark gr ey , rough­
weathering surface , thick bedded 

Sharp co nfo rma ble contac t. 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation (type section) 

Limestone, argillaceous, thin to medium bedded , 
f resh surfaces dark gray , weathers ye llow-gr ey , 
s light l y gr eeni sh ; argillaceous l ayers abundant 
and weather gr eeni sh ; the a rgillaceou s layer s 
produce wavy bedding; r ecessive interval; large 
fossi l s abundant 

Thickness 
feet (metres) 

175 (53. 3) 

400 (121. 9) 

260 (79 . 2) 

475 (144.8) 

425 (129.5) 

1200 (365 . 7) 

400 (121. 9) 

270 (82 . 3) 

Height 
Above Base 

feet (metres) 

1 5 552 (4740 . 2) 

15 377 (4 686. 9) 

14 977 (4564. 9) 

14 717 (4485 . 7) 

14 242 (4340 . 9) 

13 81 7 (4211.4) 

12 617 (3845 . 6) 

12 217 (3723 . 7) 



SECTION 22. NORTH OF IRENE BAY 

Located 7 miles north of the head of Irene Bay; Latitude 79°10'N, Longitude 81°30'W (s ee GSC Map 1308A). 
Thicknesses were es timated on aerial photograph A- 16690-39, in combination with a pocket altimeter. 

Unit 

7 

6 

Lithology 

LATE CRETACEOUS AND/OR TERTIARY 

Eureka Sound Formation 

Sandstone 

Contact conformable. 

DEVONIAN 

Okse Bay Formation 
[2000+ ft (609+ m); incomplete] 

Thickness 
feet (metres) 

Height 
Above Base 

feet (metres) 

Sandstone, quartzose, mainl y r ed, red weathering, 
much grey-brown, slightly calcareous in 
places 2000+ (609+) 4700+ (1432.5+) 

5 

4 

3 

2 

Contact conformable . 

Blue Fiord Formation 
[1200 ft (365 . 7 m)] 

Dolomite, limy do lomite, medium grey-brown, 
weathers medium light gr ey , thick bedded , 
becomes limestone in upper part before grading 
to overlying rock 

Contact co nformable . 

Vendo~ Fiord Formation 
[850 f t (259 m)] 

Sandstone, quartzose, gypsiferous, thin to medium 
bedded , light grey-brown, grey-green and red; 
much bedded sandy gypsum , light grey , weathers 
very light grey , grades to overlying dolomite; 
recessive 

Sandstone, quartzose, thin to medium bedded, light 
grey-brown , weathers light brown; resistant; 
at base, 25 ft conglomerate of angular light 
grey dolomite pebbles 

Contact unconformable . 

LATE ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
[650+ ft (198+ m); incomplete] 

Dolomite, light grey, weathers light yellow-grey, 
bluff forming 

1200 (365. 7) 2700 (822 . 9) 

400 (121. 9) 1500 (457.2) 

450 (13 7) 1100 (335.3) 

250 (76.2) 650 (198) 
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Unit 

1 

Lithology 

Limestone, fine grain to lithographic, shaly , 
grey-brown, weathers yellow-grey, thick bedded 

Lower limit of rocks examined. 

SECTION 23. VESLE FIORD 

Thickness 
feet (metres) 

400+ (122+) 

Height 
Above Base 

feet (metres) 

400 (122) 

Located 4 miles east of the head of Vesle Fiord; Latitude 79°10 ' N, Longitude 83°00'W (see GSC Map 1308A) . 
Thicknesses were estimated on a vertical aerial photograph in combination with a pocket altimeter. 

6 

5 

4 

3 

2 

34 

DEVONIAN 

Eids Formation 

Siltstone 

Contact conformable. 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Cape Phillips Formation 
[1550 ft (472 m)] 

Shale-siltstone; black, weathers black, grey 
or buff (black to grey in upper part of forma­
tion, more frequently buff in lower part), gen­
erally thin bedded (especially in shaly parts 
of formation), invariably calcareous and in­
creasingly so near top of formation, where lime­
stone beds occur; some limestone interbeds occur 
scattered throughout section; rich in graptolites 

Limestone, argillaceous, black; weathers black or 
grey, fine grained, very thin bedded; poorly 
fossiliferous 

Limestone, dark grey; weathers buff; very fine 
grained, thin to medium bedded, very argil­
laceous in parts 

Contact conformable. 

ORDOVICIAN AND SILURIAN 

Allen Bay-Read Bay Formations (undivided) 
[165 ft (50.3 m)] 

Limestone, brown, weathers buff to orange; very 
fine grained; petroliferous odour; t hick bedded; 
fossils include corals, brachiopods, crinoids 

Contact conformable. 

1380 (420) 1750 (533.4) 

55 (16. 7) 370 (112.8) 

115 (35) 315 (96) 

165 (SO. 3) 200 (60.9) 



Unit 

1 

Lithology 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 

Limestone, dark grey, weathers greenish; very 
fine grained; dense, argillaceous, pyritic, 
thin bedded within cal careous shale interbeds 

Lower limit of rocks examined . 

SECTION 24. EAST OF VESLE FIORD 

Thickness 
feet (metr es) 

35 (10 . 7) 

Height 
Above Base 

feet (metres) 

35 (10 . 7) 

Located 10 miles due east of the head of Vesle Fiord , Ellesmere Island; Latitude 79°03'N, Longitude 82°30'W. 
Thicknesses were estimated from aerial pho tograph A-16676- 96, by scale in combination with a pocket altimeter . 
This is the upward continuation of Section 24 of GSC Paper 67-27, Part II. 

14 

13 

12 

11 

10 

DEVONIAN 

Okse Bay Formation 

Sandstone 

Contac t conformable . 

Blue Fiord Formation 
[ 450 ft (137 m)] 

Limestone, thin to medium bedded, grey-brown, 
sha l y, weathers yellow- grey, interbedded 
with sands 

Contact conformable. 

Eids Formation 
(2000 ft (609.6 m)] 

Siltstone, grey-brown, generally s lightly cal ­
careous, little shaly material, weathers yellow­
grey and yellow- orange, very recessive 

Contact conformable. 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Cape Phillips Formation 
(1400 ft (426.7 m)] 

Siltstone, calcareous, shaly, thin bedded, medium 
brown, weathers yellow- orange and yellow- grey, 
black shaly interlayers, one near top yields 
graptolites 

Siltstone , very shaly, rarely calcareou s, choco ­
late brown to black, thin bedded, weathers 
yellow-grey and yellow- orange 

450 (137) 8145 (2482. 6) 

2000 (609 . 6) 7695 (2345 . 4) 

260 (79.2) 5695 (1735 . 8) 

260 (79.2) 5435 (1656.6) 
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Unit 

9 

8 

7 

6 

5 

Lithology 

Siltstone, chocolate brown, non- calcareous, 
resi s tant, weathers ye llow-grey , thin bedd ed 

Limestone , fine gr ained, chocola t e brown, thin 
bedded, argillaceous; weathers yellow- grey 

Limes tone , dark grey-brown; limy , s ilty shale, 
dark gr ey to black interbedded in about equal 
amounts, thin bedded, graptolites, and wher e 
present at base trilobites in sha l y interlayers; 
petroliferous odour common 

Contact conformable . 

UPPER ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
[110 ft (33 . 5 m)) 

Limestone, medium brown, with grey-brown ; fine 
grained to l itho graphic 

Contact conformable. 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 

Limestone , thi n t o medium bedded, argillaceous, 
dark gr ey ; shaly layers, weathers greenish 
yellow; r ecessive ; s harp upper and lower con­
t acts ; l arge cephalopods abundant 

SECTION 30. NORTH- CENTRAL SVENDSEN PENINSULA 

Thickness 
fee t (metr es) 

40 (12.2) 

42 5 (1 37 . 7) 

415 (126.4) 

llO (33.5) 

210 (64) 

Height 
Above Base 

feet (metres) 

5175 (1577. 3) 

5135 (1565) 

4 710 (1435) 

4295 (1309.1) 

4185 (1 275.6) 

Located 10 miles wes t- so uthwest of the head of Strathcona Fiord on north-central Svendsen Peni nsula , Ellesme r e 
I s l and; Lat i tude 78°33' N, Longitude 83°10 'W . Thicknesses wer e es timated from aeria l photograph A- 16706-105, 
by scale in combina tion with a pocke t altimeter. Thi s i s the upward continua tion of Sec tion 30 i n GSC Paper 
67-27 , Part II. 

16 

36 

DEVONIAN 

Eids Formation 
[950+ ft; pr eser ved thickness) 

Upper limit of pre se rvation. 

Sil t s tone , quartzose, shaly, slightly cal car eous , 
coarse grained; buff -grey ; weathering ye llow­
orange , s lightly ru s ty; thin to medi um bedded , 
interbedded with thin silty shale interlayers 

Contact conformable. 

950+ ( 289 . 5+) 11 725+ (3573.8+) 



Unit 

15 

14 

13 

12 

11 

Lithology 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Cape Phillips Formation (upper part) 
[2175 f t (662.9 m)] 

Siltstone, quartzose , very shaly, non- calcareous; 
fine grained, dark grey to black; thin bedded; 
weathers dark grey 

Siltstone, quartzose, very shaly, calcareous, 
dark grey to black, thin bedded; weathers 
dark grey, recessive 

Contact conformable. 

SILURIAN 

Allen Bay Formation 
[300 ft (91.4 m)] 

Limestone, shaly and silty, dark grey to black; 
thin bedded; becomes more elastic upward ; 
transition type, weathers grey-brown; thin 
black shal y interbeds; minor black chert 
inter beds 

This is a tongue extending westward into the 
Cape Phillips Formation. 

Contact conformable . 

LATE ORDOVICIAN AND SILURIAN 

Cape Phillips Formation (lower part) 
[200 f t (60.9 m) ] 

Siltstone, very shaly , slightly calcareous, dark 
grey; fine grained, weathers medium grey , 
thin bedded 

Total thickness of the Cape Phillips Formation 
(2 parts) 

Contact conformable. 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 

Limestone, very shaly, dark grey, thin to medium 
bedded, shaly layers abundant and weather green­
ish; abundant large fossils 

Thickness 
feet (metres) 

1750 (533.4) 

425 (128.5) 

300 (91.4) 

200 (60.9) 

2375 (723.9) 

150 (45. 7) 

Height 
Above Base 

feet (metres) 

10 775 (3284 . 22) 

9025 (2750 . 8) 

8600 (2754.3) 

8300 (2529 . 8) 

8100 (2468 . 9) 
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SECTION 31 . SOUTHWEST OF STRATHCONA FIORD (WESTERN LIMB) 

Located 8 miles southwest of Strathcona Fiord, El l esmere Island; Latitude 78°30 ' N, 82°55 ' W (see GSC Map 
1307A). Thicknesses were es t imated on aerial pho t ograph A-16676 -1 08 , by scale in combination with a pocket 
altimeter . 

Unit 

8 

7 

6 

5 

4 

3 

2 

38 

Lithology 

DEVONIAN 

Eids Formation 
[2550 ft (777.2 m); preserved thickness] 

Silt stone , quart zose, slightly ca l car eous, thin 
bedded , weathers yel l ow- grey 

Siltstone , quartzose, light gr een , thin bedded; 
wea thering light greeni s h gr ey; interbedded 
with 10 or 12 in t erbeds of coquinal limestone 
of thickness 6 i nches t o 8 ft; some are con­
gl omerate 

Sandstone , quart zose , ver y fi ne grained ; t hin to 
medium bedded; light gr een; weathering ligh t 
greeni sh gr ey ; interbedded with grey silty shale 

Contact conformable . 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Cape Phillips Formation 
[1920 ft (585.2 m)] 

Sil t stone , sha l y , dark gr ey , thin to medium bedded; 
weathers greenish gr ey to yellowish gr ey ; com­
monly rusty weathering, fi ne -graine d sand y 
interbeds; minor lime stone interbed s only a t 
base; grap toli t es r a r e 

Shal e , ver y s ilty , dark gr ey , thin bedded; 
weathers yellowish grey ; interbedded with 
choco l ate brown, shaly limes tone ; graptol i ti c 
a t base 

Shale , s ilt y , very dark brownish grey; thin 
bedded, interbeds of cho co late brown dolo­
mite 

Con t ac t conformabl e . 

UPPER ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
[325 ft (99 m)] 

Dolomite , fine gra ined , medi um gr ey-brown to 
c hoco l a t e brown, me dium bedded; partly r e ­
placed by black c hert; weathers light gr ey a t 
ba se ; predominantly weathers light brown; in 
up per part interbedded wi th black s ilty 
graptolitic shale 

Contact conformable . 

Thickness 
feet (metres ) 

1500 (457.2) 

525 (160) 

525 (160) 

1470 (448 ) 

400 (121. 9) 

50 (15.2) 

325 (99) 

Height 
Above Base 

tee t (metres) 

6295 (1918. 7) 

4795 (1461. 5) 

4270 (1301.5) 

3745 (1114 . 5) 

2275 (693 . 4) 

1875 (571.5) 

1825 (556. 2) 



Unit 

1 

Lithology 

ORDOVICIAN 

CORNWALLIS GROUP (undivided) 

Limestone, medium grey , fine grained to litho­
grap hic , thin to medium bedded; weathers 
yellowish grey; very petroliferous throughout; 
upper 250 ft distinctly rusty weathering 

SECTION 32. SOUTHWEST OF STRATHCONA FIORD (EASTERN LIMB) 

Thickness 
feet (me tres ) 

1500 (457.2) 

Height 
Above Base 

feet (metres) 

1500 (457.2) 

Located 8 miles southwest of the head of Strathcona Fiord (see GSC Map 1307A). Thicknesses were estimated 
on aerial photographs A-16676-108 and A-16 728-102, by scale in combination with a pocket altimeter. The 
Read Bay, Vendom Fiord and Blue Fiord Formations of this section have been studied by Tre ttin (in prep. b, 
Section 11-1), and only his formational thicknesses are given below. 

19 

18 

17 

16 

15 

14 

DEVONIAN 

Okse Bay Formation 
[6150 ft (1874.5 m); preserved thickness] 

Upper limit of exposure. 

Sandstone, quartzose, coarse grained, very light 
grey to light cream , minor grey- green ; weathers 
white, light grey, orange and grey- green 

Sandstone , quartzose , thick bedded , in places 
partly micaceous , medium grained, well rounded; 
weathering rusty orange; Leisegang structures 

Siltstone , deep red and green, thin bedded; much 
white quartz sandstone, weathering cream; inter ­
bedded with some pebbles 

Sandstone , medium grained,micaceous ; greenish near 
base becoming reddish higher up; thin bedded; 
worm trails; interbedded with much siltstone 

Contact conformab l e. 

Blue Fiord Formation 

Limestone 

Contact conformable . 

Vendom Fiord Formation 

Variable limestone, sandstone, dolostone, 
siltstone 

Contact conformable. 

2000 (609.6) 15 823 (4822.8) 

1700 (518.1) 13 823 (4213. 2) 

1350 (411.4) 12 123 (3695) 

1100 (335.2) 10 773 (3283 . 6) 

15 74 (479. 7) 9673 (2948.3) 

1808 (551.1) 8099 (2468.6) 
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Unit 

13 

12 

11 

10 

9 

8 

7 

6 

5 

40 

Lithology 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Read Bay Formation (tongue) 

Limestone 

Contact confo rmable . 

SILURIAN 

Cape Phillips Formation 
(1775 ft (541 m)] 

Siltstone , same as below, interbedded with lime­
stone coquina with abundant echinoderm 
columnals and brachiopods 

Siltstone , same as below, near top, minor thin 
intervals of coquinal limestone and some 
graptolites 

Siltstone, quartzose, fine grained, slightly 
calcareous, dark grey to chocolate brown, 
thin bedded; minor black shale weathers 
yellowish grey; graptolites at base 

Shale, silty, dark grey to black, slightly 
calcar eous , weathers yellowish grey and 
greenish grey, minor interbeds of brownish 
crinoidal limestone, minor boulder conglom­
erate containing coral fragments 

Contact confo rmable. 

UPPER ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
[1025 ft (312.4 m)] 

Dolomite, chocolate brown, partly replaced by 
black chert; minor black silty shale inter­
bedded with graptolites 

Do lomite, fine grained chocolate brown ; weathers 
light chocolate brown; minor black chert 
replacement 

Dolomite , light grey , fine grained; thick 
bedded; vuggy; weathers light grey 

Limestone, medium grey, fine grained; wea t hers 
ye llowish grey; fossi ls slightly reddish 
colour, petroliferous odour; minor chert 
replacement 

Contact conformable . 

Thickness 
feet (metres) 

716 (218.2) 

350 (106 . 7) 

475 (144.8) 

620 (189) 

330 (100.6) 

50 (15 . 2) 

375 (114.3) 

150 (45.7) 

450 (137.1) 

Height 
Above Base 

feet (metres) 

6291 (1917.5) 

5575 (1699 . 3) 

5225 (1592 . 6) 

4750 (1447.8) 

4130 (1258 . 8) 

3800 (1158) 

3750 (1143) 

3375 (1028. 7) 

3225 (982. 9) 



Unit 

4 

3 

2 

1 

Lithology 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 
[275 ft (83.8 m)] 

Limestone, shaly, medium grey; weathers greenish 

Limestone, medium grey, mottled with rust­
coloured calcite, vuggy 

Limestone, shaly, medium grey, fine grained , 
thin bedded, weathers light green, recessive 

Contact conformable . 

Thumb Mountain Formation 
[2500+ ft (762+ m); incomplete] 

Limestone, medium grey, fine grained to litho­
graphic, thin to medium bedded, sometimes 
massive, weathers yellowish grey, rusty in 
basal part, rusty weathering in upper; very 
petroliferous throughout; Receptaculites , chain 
corals, Streptelasma 

Base of section at lower limit of exposure. 

SECTION 33. SOUTH OF LAKE AT HEAD OF STRATHCONA FIORD 

Thickness 
feet (metres) 

40 (12.2) 

25 (7 . 6) 

210 (64) 

2500+ (762+) 

Height 
Above Base 

feet (metres) 

2775 (845 . 8) 

2735 (833.6) 

2710 (826) 

2500+ (762+) 

Located 4 miles due southeast of the head of Strathcona Fiord , Ellesmere Island ; Latitude 78°32 ' N, Longitude 
82°05'W (s ee GSC Map 1307A). Thicknesses were estimated on aerial photograph A-16606 - 91, by scale in combi ­
nation with a pocket altimeter. 

5 

4 

DEVONIAN 

Okse Bay Formation 
[600+ ft (182.8+ m); preserved thickness) 

Upper limit of exposure . 

Sandstone, quartzose, thin to medium bedded, 
recessive; predominantly red and green 

Contact conformable . 

Blue Fiord Formation 
[1250 ft (381 m)] 

Limestone, thin to medium bedded, light to 
medium light grey, interbedded with minor 
dolomite 

Contact possibly unconformable. 

600+ (182.8+) 4000 (1219 . 2) 

1250 (381) 3400 (1036 . 3) 
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Unit 

3 

2 

1 

Lithology 

UPPER ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
(or Allen Bay- Read Bay Formations, undivided ) 

[12 50 ft (381 m)] 

Dolomite, s ugar y , vuggy cream to light gr ey­
brown, thick bedded to massive, limes tone 
in basa l part 

Contact conformabl e . 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 
[150 ft (45 . 7 m)] 

Limestone , dark gr ey , thin bedded, shaly , ye llow 
greeni s h wea thering parting surfaces ; reces­
sive ; l a r ge cephalopods 

Contact conformable. 

Thumb Mountain Format ion 
[7 50+ ft (228 .6+ m); pr eserved thickness] 

Limes t one , thick bedded t o massive, light to 
medium light grey, fi ne grained, weathers 
medium light gr ey ; Receptacu Zites obser ved 

Lower limit of expos ur e at a fault. 

SECTION 34. SOUTHEAST OF LAKE AT HEAD OF STRATHCONA FIORD 

Thickness 
feet (metres) 

1250 (381) 

150 (45. 7) 

750+ (228 . 6+ ) 

He i ght 
Above Base 

fee t (metres) 

2150 (655 . 3) 

900 (274 . 3) 

750+ (228 . 6+) 

Located 4 miles southeast of a small l ake southeast of the head of Strathcona Fiord, Ellesmere I s l and ; 
Lati tude 78° 30'N, Longitude 81°45 ' W (see GSC Map 1307A). Thicknesses were es t i mated fr om aerial photogr ap h 
A-166 90-26 , by scale in combi na tion wit h a pocket altimeter . 

9 

8 

42 

CRETACEOUS AND/OR TERTIARY 

Eureka Sound Formation 

Upper limit of exposur e . 

Sandstone, s ilt s tone, sha l e , coa l y , gene rally 
dark grey to black 

Con t act unconformable. 

DEVONIAN 

Vendom Fiord Formation 
[800+ ft (243 . 8+ m)] 

Sandstone, medium to coar se gr ai ne d, arko sic , 
fr iable 

1000+ (304.8) 6350 (1935 . 5) 

500+ (15 2.4 ) 5350 (1630. 7) 



Unit 

7 

6 

5 

4 

3 

2 

Lithology 

Sandstone, quartzose, fine grained , thin bed­
ded, red and green interbedded, much red 
and gr een shale and sil t stone 

Contact unconformable. 

UPPER ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
(or All en Bay- Read Bay Formations, undivided) 

[1100 f t (335.3 m)] 

Dolomite, sugary, medium to thick bedded, 
grey-brown, weathering yellow-grey, minor 
sandstone, r es istant 

Limes tone, thick bedded, fine grained, dark 
grey, resistant, weathers medium olive-grey, 
becomes dolomitic upward 

Contact conformable. 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 
[150 ft (45.7 m)] 

Limestone, medium grey , fine grained, thin 
bedded, shaly, recessive, weathers yellow­
grey; slightly greenish 

Contact conformable . 

Thumb Mountain Formation 
(1100 ft (335 .3 m)] 

Limestone, thick bedded to massive, fine grained , 
dark grey , resistant, weathers medium grey, 
slightly rust y 

Contact conformable . 

Bay Fiord Formation 
[1 700 ft (518 .2 m)] 

Limestone, ver y shaly , dark grey , thin bed­
ded; much dark green shale , in places cal­
car eous; minor chert pebble conglomerate 
and breccia, minor r eddish weathering shaly 
limestone, in places slightly gypsiferous 
in lower half; crossbedding observed ; 
recessive 

Contact conformable . 

Thickness 
feet (metres) 

300 (91.4) 

900 (274.3) 

200 (60.9) 

150 (45.7) 

llOO (335.3) 

1700 (518.2) 

Height 
Above Base 

feet (metres) 

4850 (1478.3) 

4550 (1386. 8) 

3650 (lll2. 5) 

3450 (1051. 5) 

3300 (1005. 8) 

2200 (670.6) 
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Unit 

1 

Lithology 

Eleanor River Formation 
(500+ ft (152.4+ m); incomplete) 

Limestone, dark grey, thick bedded, resis­
tant 

Lower limit of exposure. 

SECTION 35. WEST SHORE OF TROLD FIORD 

Thickness 
feet (metres) 

500+ (152.4+) 

Height 
Above Base 

feet (metres) 

500 (152 . 4) 

Located on the west shore of Trold Fiord, Ellesmere Island; Latitude 78°19'N, Longitude 85°05 ' W. It is 
overturned and dips at about 50° to the west. Thicknesses were estimated on aerial photograph A-16786, by 
scale in combination with a pocket altimeter . 

8 

7 

6 

5 

4 

3 

2 

44 

LOWER DEVONIAN 

Imina Formation 
(3000+ ft (914.4+ m); incomplete) 

Limit of exposure. 

Sandstone, fine grained, medium grey, weathers 
olive-grey to grey-brown, medium bedded, 
calcareous, sericitic in places, abundant 
lode casts and small - scale crossbedding; 
at the bottom interbeds of limy shale 

Contact conformable . 

UPPER ORDOVICIAN TO POSSIBLY LOWER DEVONIAN 

Cape Phillips Formation 
[3100 ft (944.9 m)] 

Siltstone, slightly calcareous; thin bedded, 
dark grey to black, weathering dark grey, 
minor rusty weathering, minor calcareous 
interbeds, white bloom on weathering 

Siltstone, slightly ca lcareous, thin bedded, 
dark grey to black, weathering dark grey; 
graptolites at bottom 

Siltstone and shale, ca lcar eous, dark grey to 
black, weathering buff to yellow- grey, 
slightly rust y , graptolites at bottom 

Siltstone and silty shale , calcareous, dark 
grey to black; weathers medium to dark grey, 
in places weathers chocolate brown, in 
places rust y ; pencil slate with pyrite nodules 

Siltstone and silty shale, calcareous, dark 
grey, interbeds of thin bedded silty limestone 

Limestone , thin bedded, very shaly and silty, 
dark grey, weathers yellow-grey; much shale 
and siltstone interbedded near base 

Contact conformabl e . 

3000+ (914.4+) 6600 (2011 . 7) 

475 (144.8) 3600 (1097.3) 

1000 (304.8) 3125 (952.5) 

300 (91.4) 2125 (647 . 7) 

400 (121. 9) 1825 (556.2) 

600 (182.9) 1425 (434 . 3) 

325 (99) 825 (251. 4) 



Unit 

1 

Lithology 

ORDOVICIAN 

CORNWALLIS GROUP (undivided) 
[500+ ft (152.4+ m); preserved thickness] 

Limestone, dark grey, weathers grey-brown, 
medium to thick bedded, minor black shale 
interbeds in top part; gypsiferous nodules 
weather out to give vugs 

Lower limit of exposure . 

SECTION 36. EAST OF TROLD FIORD 

Thickness 
feet (metres) 

500+ (152.4+) 

Height 
Above Base 

feet (metres) 

500+ (152 . 4+) 

A west-dipping section west of the head of a small hook- shaped bay on the east side of Trold Fiord, Ellesmere 
Island; Latitude 78°25'N, Longitude 84°40 ' W. It is the upward continuation of Section 36 in GSC Paper 67-27, 
Part II. Thicknesses were estimated from aerial photograph A-16778 - 81 , by scale in combination with a 
pocket altimeter. 

16 

15 

14 

13 

12 

UPPER ORDOVICIAN AND SILURIAN 

Cape Phillips Formation 
[1210 ft (368 . 8 m); preserved thickness] 

Upper limit of exposure. 

Siltstone, shaly, dark grey to black, slightly 
brownish, thin to medium bedded; weathers 
medium yellowish grey; minor thin, rusty­
weathering, sandy layers 

Siltstone, quartzitic, medium light grey, 
pyrite nodules, weathers rusty, overall 
weathers light rusty brown 

Shale, very silty quartz; calcareous at base; 
thin bedded; dark grey to black; weathers 
medium grey 

Shale, very limy black, fine grained; inter­
bedded with shaly limestone, slightly cal­
careous; weathers greyish brown, thin bedded, 
shalier toward top 

Contact conformable. 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 

Limestone, shaly, very fine grained, dark 
grey; medium to thick bedded; weathers rust­
brown, often streaked rusty; layers of black 
silty shale, in places greenish shaly 
layers 

600+ (182 . 9+) 13 470+ (4105 . 6+) 

70 (21. 3) 12 870 (3922. 7) 

420 (128) 12 800 (3901 . 4) 

120 (36.5) 12 380 (3773 . 4) 

1050 (320) 12 260 (3736.8) 
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SECTION 38. NORTHEASTERN SVENDSEN PENINSULA 

Loca t ed on northeastern Svendsen Peninsula, El l esmere Island; Latitude 78°23 ' N, Longitude 82°50'W (s ee 
GSC Map 1307A) . Thicknesses were estimated on aerial photograph A-16676-110, by scale in combination with 
a pocket al t imeter . 

Unit 

8 

7 

6 

5 

4 

3 

2 

1 

46 

Lithology 

DEVONIAN 

Okse Bay Formation 
(3000+ ft (914.4+ m); preserved thickness] 

Upper limit of preservation. 

Sandstone and siltstone, green and red inter­
bedded, weathering green and red, respec­
tively 

Contact conformable. 

Blue Fiord Formation 
[4530 ft (1380.7 m)] 

Dolomite, fine grained , same as below, 
sharp contact with thick sandstone 
above 

Sandstone , green, weathering green, minor 
deep red, r ecessive 

Dolomite, fine grained , limy , calcite crystals 
f loating, appears replacing limes tone , thick 
bedded to massive, bluff forming 

Sandstone, very fine grained , quartzose, resis­
tant, interbedded with thin-bedded dolomite, 
and limestone, thin bedded 

Siltstone, fine-grained sandstone, greenish 
grey , slightly calcar eous, weathers greenish 
yel low-grey, recessive 

Limestone, thin bedded, silty, light brown, 
weathering colour buff, a t base brachiopod 
fragments replaced by dolomite; abundant 
si ltstone and fine-grained quartz sandstone 
interbedded, calcareous, micaceous; weathering 
buff and greenish ye llow-grey ; siltstone in 
lower part 

Contact conformable. 

Eids Formation 
[600 ft (182.9 m); incomplete] 

Siltstone, calcareou s, sericitic, thin bedded , 
recessive , grey-brown, wea thers greenish 
yellow-grey, grades up to limestone 

Lower limit of exposure. 

Thickness 
feet (metres) 

3000+ (914.4+) 

500 (152.4) 

300 (91.4) 

1475 (44.9) 

925 (281. 9) 

330 (100.5) 

1000 (304 . 8) 

600 (182.9) 

Height 
Above Base 

feet (metres) 

8130+ (2478+) 

5130 (1563 . 6) 

4630 (1411. 2) 

4330 (1319. 8) 

2855 (870 . 3) 

1930 (588.3) 

1600 (487. 7) 

600 (182.9) 



SECTION 39 . HEAD OF STARFISH BAY 

An ea st-dipping section 5 mile s northeas t of the head of Starfish Bay, Ellesmere Island; Latitude 78°14 ' N, 
Longitude 83°40'W. Thicknesses were es timated from aerial photogr aph A-16676-159, by scale in combination 
with a pocket a ltimete r. Thi s is the upward continuation of Sec tion 39 in GSC Paper 67 - 27 , Part II. 

Unit 

8 

7 

6 

5 

4 

Lithology 

DEVONIAN 

Eids Formation 
[2250+ ft (685.8+ m); preserved thickness] 

Upper limit of expo sure. 

Siltstone, fine - grained sandstone , cal car eous , 
chocola t e brown, weathering yellow- brown; 
very recessive 

Siltstone, f ine -grained sandstone , silty lime ­
s tone , markedly calcareous, light to medi um 
brown, weathers light yellow- brown, brown 
sand y l imes tone at base is fossiliferous , 
recessive 

Contact conformable . 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Cape Phillips Formation 
[1500 ft (457 . 2 m)) 

Siltstone and silty sha l e , non- ca l car eous , 
thin bedded, dark chocolate brown, weathers 
dark gr ey , grap tolitic , coarser interbeds 
make up 10% of rock , ca l careous, medium 
c ho co l a t e brown , weathering yellow-brown 

Siltstone a nd s ha l e , dark grey , weathers 
medium gr ey , mainly calcareous , thin bedd ed , 
ve r y pe trolif erou s odour in lower few fee t 
where there are dolomite and cherty interbeds 

Contact conformable. 

UPPER ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
[800 ft (243 . 8 m)) 

Dolomite and l imes tone , dark grey to c hoco l a t e 
brown, ver y shaly throughout, petrolif erou s 
odour , weathers medium grey; dolomit e 
incr eases i n upper part 

Contac t confo rmable . 

Thickness 
feet (me tr es ) 

1500+ (4 57 .2+) 

750 (2 28 . 6) 

500 (152 .4) 

1000 (304.8) 

800 (243.8 ) 

Height 
Above Base 

fe e t (metres) 

7400+ (2255 . 5+) 

5900 (1798.3) 

5150 (1874. 5) 

4650 (1417.3) 

365 0 (1112. 5 ) 
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Unit 

3 

Lithology 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 

Limestone, shaly, thin bedded, medium grey; 
weathers yellow-grey; slightly greenish; 
abundant thin, greenish weathering shaly 
layers; fossils in float include Streptelasma 
cf. S. rusticwn Billings, Trochonema sp . , 
Maclurites sp., and Oncoceras sp . 

SECTION 40. EAST-CENTRAL SVENDSEN PENINSULA 

Thickness 
feet (metres) 

400 (121. 9) 

Height 
Above Base 

feet (metres) 

2850 (868.7) 

Loca ted on east-central Svendsen Peninsula , Ellesmere Island; Latitude 78°ll'N, Longitude 83°10 ' W. Thick­
nesses were estimated on aerial photograph A-16676-115, by scale in combination with a pocket altimeter . 

5 

4 

3 
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48 

DEVONIAN 

Okse Bay Formation 
[50Qt ft (152 .4+ m); preserved thickness] 

Upper limit of preservation . 

Sandstone, medium grained , varicoloured, greenish, 
red, orange, minor pebble conglomerate 

Contact conformable. 

Blue Fiord Formation 
[3955 ft (1205.5 m)] 

Limestone, medium brown, fine to medium grained, 
thin to medium bedded, weathers yellow-grey; 
much very light grey lithographic to fine 
grained, commonly with crystalline calcite dis­
cretely separated, weathers very light grey , 
quite sandy in places, calcareous sandstone 
interbeds increase to top of unit where there 
is a sharp gradation to the overlying rock of 
sandstone unit 

Limestone, light brown, weathers light yellow­
grey, thin to medium bedded, sandstone makes 
up about one third of total, fine grained, 
granular , laminated, in places slightly cal ­
careous, light grey , faintly greenish, 
weathers yellow- grey 

Limestone, shaly and silty, thin to medium 
bedded, medium dark brown, wea thering medium 
light brown; calcareous, micaceous sand stone 
and siltstone common , r ecessive , slightly 
greenish, in places crinoidal; limy bands are 
resistant and often fossiliferous 

Contact conformable. 

500+ (152.4+) 7355 (2242) 

2580 (786. 4) 6855 (2089) 

325 (99) 4275 (1303) 

1050 (320) 3950 (1204) 



Unit 

1 

Lithology 

Eids Formation 
[2900 ft ( 883 . 9 m); incompl e te] 

Si lt stone , calcareous , chocola t e brown , thin 
bedded to fissile, soft , recessive, weathering 
light ye llow-brown; minor i nt erbeds of hard 
non- cal ca r eou s si ltstone , chocolate brown, 
wea t hers ru s t y , more ca l careou s in upper 
part, soft rock fossilifero u s 

Base of sec tion a t l ower limit of exposure . 

SECTION 41. VENDOM FIORD , HEAD 

Thickness 
fee t (metres) 

2900 (883.9) 

Height 
Above Base 

feet (metres ) 

2900 (883.9) 

Located 3 miles north of the head of Vendom Fiord; Latitude 78°07 ' N, Longitude 82°12'W (see GSC Map 1 307A) . 
Thicknesses were es tima t ed f rom aerial photograph A-16606 - 100, by scal e in combina tion wit h a pocket alti ­
meter . 

12 

11 

10 

9 

8 

CRETACEOUS AND/OR TERTIARY 

Eureka Sound Formation 

Sandstone 

Contact uncon fo rma ble . 

DEVONIAN 

Okse Bay Forma tion 
[7 50± ft (228~ m)] 

Sand s t one , thin bedded, gr een in l ower par t 
becoming red upward, weathering green and 
red respectively 

Contact conformab l e. 

Blue Fiord Forma t ion 
[800 f t (243 . 8 m)] 

Dolomite , thick bedded, medium light gr ey , 
wea ther s l ight gr ey, minor chocola t e brown, 
upper part becomes limestone and ha s r ed 
quartz sand s t one in t erbeds 

Limes tone , medium light grey , fine grained , 
abundant white calcite crystals , thick 
bedded, weathers medium light gr ey 

Contac t conformable . 

Vendom Fiord Formation 
[1300 ft ( 396.2 m) ] 

Sandstone , quartzose, varicoloured, in places 
calcareous, particularly in upper par t, 
gypsifer ou s in pl aces, grey- green , r ed , grey­
brown , weather ing same , reddish conglomerate 
for 30 f t at base, grades up to coarse sand s t one 
for 50 ft , then grey- green sandstone and silt­
stone ; top reddish sandy limes t one 

750± (228±) 9110 (2776. 7) 

720 (219.4) 8360 (2548 . 1) 

80 (24.4) 7640 (2328 . 7) 

1300 (396 . 2) 7560 (2304 . 2) 
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Unit 

7 

6 

5 

4 

3 

2 

50 

Lithology 

Contact unconformable. 

SILURIAN AND POSSIBLY DEVONIAN 

Read Bay Formation 
[2160 ft (658.3 m)] 

Limestone, shaly, medium grey, weathers yellow­
grey to medium grey, medium bedded, minor 
dolomite 

Dolomite, quartz sandy dolomite, thin to medium 
bedded, grey- brown, weathering yellow-grey; 
dolomite is resistant, sandy dolomite is 
recessive; minor limestone at base yeilds 
ostracodes 

Limestone, fine grained to lithographic, medium 
light grey, weathers medium light grey, 
massive to thick bedded, very resistant 
ledge 

Contact conformable. 

UPPER ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
[2200 ft (670 . 5 m)] 

Dolomite, saccharoidal, medium light grey, 
weathers light grey, chocolate brown, 
weathering grey-brown, poorly exposed, 
particularly in the lower part 

Contact conformable. 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 
[200 ft (60 . 9 m)] 

Limestone, thin bedded with abundant greenish 
weathering shaly interlayers; recessive, 
fossils common 

Contact conformable . 

Thumb Mountain Formation 
[1100 ft (335 . 3 m)] 

Limestone, fine grained to lithographic, thick 
bedded to massive, medium grey, weathering 
medium light grey, resistant ledge former 

Contact conformable. 

Thickness 
feet (metres) 

1400 (426. 7) 

500 (152.4) 

260 (79.2) 

2200 (670.5) 

200 (60.9) 

llOO (335.3) 

Height 
Above Base 

feet (metres) 

6260 (1908) 

4860 ( 1481. 3) 

4360 (1328.9) 

4100 (1249 . 7) 

1900 (579. 2) 

1700 (518.2) 



Unit 

1 

Lithology 

Bay Fiord Formation 
[600+ ft (182.9 m); incomplete ) 

Limestone, fi ne gr ained , thin to medium bedded, 
very silty and in places sandy, minor quartz 
silt stone , medium gr ey, weathering yel low 

Lower limit of exposure . 

SECTION 44 . MEADOW RIVER, EAST 

Thickness 
feet (metres) 

600+ (182 . 9+) 

Height 
Above Base 

feet (metres) 

600 (182 . 9) 

Located 8 miles east of Vendom Fiord, El l esmer e Island in the valley of Meadow River; Latitude 77°53'N, 
Longitude 82°20'W. Thicknesses wer e estimated f rom aerial photograph A-16690-13, by scale i n combination 
with a pocket a ltimeter. 

6 

5 

4 

3 

DEVONIAN 

Vendom Fiord Formation 
[600+ f t (182.9+ m); preserved thickne ss] 

Upper limit of preservation. 

Silt s tone , fine - gr ained sandstone, quartzose , 
somewhat calcar eous , greenish , wea thering 
gr ey- gr een, much deep r ed also, generally 
lower 300 ft green, red above 

Contact unconformable. 

SILURIAN AND POSS IBLY DEVONIAN 

Read Bay Forma tion 
[1500 ft (457.2 m)) 

Do l omite , light grey , weathering ver y light grey , 
fine grained , thin to medium bedded, i nt er­
bedded wi th much fine - gra ined sands tone 
constituting about one third of unit 

Sand s tone , quar tzose , s hal y , non-calcar eous, 
deep red, very shaly , minor mica, ripple­
marked, small-scal e crossbedding , minor 
pebble conglomera t e, sharp cont acts 

Contact conformab l e . 

UPPER ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
[1000 ft (304.8 m)] 

Dolomite, medium to chocola t e brown, weathering 
grey- brown and choco l ate , saccharoidal , often 
vuggy , mino r limestone at the base a nd an 
interval f rom 600 to 700 ft above base 

Contac t conformabl e . 

600+ (182 . 9+) 372 0 (1134) 

1100 (335.3) 3120 (951) 

400 (121.9) 2020 (615. 7) 

1000 (304.8) 1620 (439. 7) 
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Unit 

2 

1 

Lithology 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 
[120 ft (36. 6 m) J 

Limestone, medium dark grey, thin to medium 
bedded, weathers yellow-grey , slightly 
greenish , shaly limestone cont aining 
"Arctic Ordovician fauna" 

Contact conformable . 

Thumb Mountain Formation 
[500+ ft (152.4+ m); incomple t e) 

Limestone, medium bedded,shaly in places, 
medium grey, weathering light yellow-grey , 
ledge former 

Lower limit of examination in ravine. 

SECTION 45. HEAD OF SVARTE FIORD 

Thickness 
fee t (metres) 

120 (36.6) 

500+ (152.4+) 

Height 
Above Base 

feet (metres) 

620 (189) 

500 (152 . 4) 

An east-dipping section 4 miles north-northeast of the head of Svarte Fiord , Ellesmere Island; Latitude 
77°17 ' N, Longitude 84°20 ' W. Thicknesses were estimated from aerial photograph A-16676-8, by scale in 
combination with a pocket altimeter . This is the upward continuation of Section 45 in GSC Paper 67-27, 
Part II. 

13 

12 

11 

52 

DEVONIAN 

Eids Formation 
[1182 ft (360.3 m); preserved thickness] 

Upper limit of exposure . 

Siltstone, quartzose, coarse grained , sandy , 
dark grey to chocolate ; weathers medium 
grey , slightly yellowish; thin to medium 
bedded; slightly cal careous occasionally 

Contact conformable . 

SILURIAN AND POSSIBLY LOWER DEVONIAN 

Cape Phillips Formation 
[1800 ft (548.6 m)) 

Siltstone, quartzose, very shaly , slightly cal­
careou s in places. Thin to medium bedded; 
c:Brk grey; weathers predominantly medium grey; 
some yellowish weathering ; in upper part 
interbeds of rusty-weathering grey siltstone; 
interbeds of black shale 

Dolomite, shaly, dark grey-brown ; thin to 
medium bedded, weathers light grey-brown 

1182 (360 . 3) 7832 (2387 . 2) 

1575 (474. 7) 6650 (2026. 9) 

125 (38.1) 5075 (1546.8) 



Unit 

10 

9 

8 

7 

6 

Lithology 

Shale, silty, dolomitic, black; very petro­
liferous odour, interbedded with black 
chert 

Contact conformable. 

UPPER ORDOVICIAN AND SILURIAN 

Allen Bay Formation 
[700 ft (213.3 m)] 

Dolomite, medium grained, light grey to 
pale brown; weathers pale brown to buff, 
in places mottled, light grey and brown; 
medium bedded, r esistant 

Limestone, shaly, medium bedded, dark chocolate 
brown, weathering light chocolate brown 

Limestone, very shaly, black, thin bedded; 
interbedded with black shale 

Contact conformable. 

ORDOVICIAN 

CORNWALLIS GROUP 

Irene Bay Formation 
[250 ft (76.2 m)] 

Limes t one, shaly, fine grained , dark grey ; thin 
to medium bedded; interbedded with medium 
grey weathering limestone; shaly layers 
richly fossiliferous, containing large 
cephalopods and other fossils typica l of 
the "Arctic Ordovician fauna " 

SECTION 46 . SOUTHEASTERN SVENDSEN PENINSULA 

Thickness 
feet (metres) 

100 (30 . 5) 

310 (94.5) 

310 (94.5) 

80 (24 .4) 

250 (76.2) 

He ight 
Above Base 

feet (me tres) 

4950 (1508. 7) 

4850 (1478.2) 

4540 (1 377.6) 

42 30 (1289.3) 

4150 (1264.9) 

Located on southeastern Svendsen Peninsula, and begins 5 miles west of Vendom Fiord; Latitude 77°42'N, 
Longitude 83°30'W. Thicknesses were estimated on aerial photograph A-16685-38, by scale i n combination 
with a pocket altimeter. 

DEVONIAN 

Okse Bay Formation 
[6075 ft (1851.6 m); preserved thickness] 

Upper limit of preserva tion. 

15 Sandstone, varied 2000+ (609. 6+) 9560+ (2913.8+) 

14 Sandstone, medium grained; quartz, clear, sub­
rounded; cement cream, yellow or orange, 
weathers yellow-orange, cream or white; very 
minor c hert pebble conglomerate 1500 (457.2) 7560 (2304 . 3) 
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Unit 

13 

12 

11 

10 

9 
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7 

6 

s 

4 

3 
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Lithology 

Sandstone, red and green ; fine to medium 
grained ; thin bedded 

Sandstone, salt and pepper , olive-grey, speckled 
rusty brown 

Sandstone , deep red, fine to medi um grained, 
thin bedded 

Conglomerate, yellow-orange; well-rounded pebbles 
of chert are white, yellow, orange , green, 
quartz sand matrix ; yellow- orange cement 

Sandstone, arkosic, interbedded deep green and 
red, thin to medium bedded, laminated, pre­
dominantly green at base and red at top 

Bird Fiord For mation 
[141S ft (431.3 m)] 

Limestone, shaly and sandy; medium dark grey 
to medium light grey; fine grained; medium 
bedded; weathers buff - grey; in places 
crinoidal ; hemispherical coral colonies; 
sandy toward top 

Dolomite, fine to medium grained; sugary; 
medium to thick bedded ; dark brown to grey­
orange; weathers a distinct grey-orange 

Limestone, quartz sandy; dark grey- brown, 
weather s ye l lowish brown; thin bedded; 
much quartz sandstone , calcareous, fine 
grained , light grey to yellow-grey; 
weathers banded yellow- grey; 3S ft of coral 
and stromatoporoid ledge at base; upper SO 
ft deep red-purple and dolomitic 

Contact conformable . 

Blue Fiord Formation 
[2070 ft (630 . 9 m) ; incomplete) 

Limestone, shaly; dark brown, medium to thick 
bedded, weathers pale yellowish brown; 
often beds rich in echinoderm columnals; 
thin band of shaly limestone near top; 
trilobites; recessive 

Limestone, lithographic to fine grained; light 
grey, thin bedded; minor interbeds of sugary 
dolomite which weather buff-yellow; forms 
ledge 

Limestone , shaly, dark brown; weathers light brown; 
thin to medium bedded ; petroliferous odour; 
bitumen observed, hemispherical coral colonies 
along bedding at 40 ft height; richly fossil ­
iferous below and rarely above 

Thickness 
feet (metres) 

so (lS.2) 

so (lS.2) 

350 (106 . 7) 

25 (7.6) 

2100 (640) 

400 (122) 

340 (103.6) 

67S (205. 7) 

1100 (33S. 2) 

300 (91.4) 

600 (182 . 9) 

Height 
Above Base 

feet (metres) 

6060 (1847) 

6010 (1831.8) 

S960 (1816. 6) 

S610 (1709.9) 

SS8S (1702 . 3) 

348S (1062 . 2) 

308S (940 . 3) 

274S (836 . 7) 

2070 (630. 9) 

970 (29S.6) 

6 70 (204. 2) 



Unit 

2 

1 

Lithology 

Dolomite, buff - yellow, medium grained , sugar y; 
weathers yellow; brown limestone interbeds; 
recessive 

Limestone, shaly, grey-brown, medium bedded; 
petroliferous odour; weathers s lightly rusty 
brownish grey 

Base of section at lower limit of exposure . 

Thickness 
feet (metres) 

40 (12.2) 

30 (9 . 1) 

Height 
Above Base 

feet (metres) 

70 (21. 3) 

30 (9.1) 

SS 
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