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STRATIGRAPHY AND SEDIMENTATION IN THE HELIKIAN ELU BASIN AND 
HIUKITAK PLATFORM, BATHURST INLET-MELVILLE SOUND, NORTHWEST TERRITORIES 

Abstract 

Helikian sedi mentation in the Melville Sound area commenced with deposition of the Tinney 
Cove Formation f anglomerate on remnant outliers of the Aphebian fluviati l e Burnside River 
Formation and underlying Archean basement. With uplift and erosion, a hematitic, anomalously 
radioactive regolith farmed on the Tinney Cove and Archean rocks. 

Sedimentation in the Elu Basin and adjacent Hiukitak Plat{ arm commenced with the deposition 
of fluvial trough crossbedded quartzite, grit, and conglomerate between and eventually across the 
pre-Ellice hills of Archean and Aphebian rocks. Distal braided fluvial sediments are transitional into 
a quartz-sand dominated deltaic complex. Thin stromatolitic units, locally interstratified with oolites 
and aeolian-transported quartz grains, were deposited in ephemeral lagoons and embayments on the 
northwestern part of the deltaic complex. Seaward of the coarse elastics, red mudstone, shale, and 
dolomite accumulated in the more distal parts of intermittently-exposed deltaic complex. 

Beyond the limits of significant terrigenous elastic sedimentation, elastic and biogenic 
carbonate rocks accumulated on a shallow shelf. Gypsum interbedded with the carbonate farmed in 
significant quantities in quiescent parts of the carbonate shelf f acies. The evaporites later dissolved 
and farmed a chaotic solution breccia in the Parry Bay Formation. With transgression and decreasing 
supply of terrigenous elastics, elastic carbonate, accompanied by thin sheets of low-amplitude, 
elongate, laterally-linked domal stromatolites, was deposited over the evaporite-bearing facies. With 
stability in the basin, extensive tabular bioherms of this same type of stromatolite accumulated at 
the plat{ arm-basin margin on the same low-angle paleoslope established during deposition of the 
Ell ice Formation. Coarse grained doloarenite and intra{ ormational carbonate-pebble conglomerate 
were deposited fallowing formation of the tabular bioherm compl ex. A thin continuous unit of conical 
stromatolites farm ed during a lull in coarse elastic sedimentation, and the southern limit of this unit 
delineates the northern margin of the Hiukitak Plat{ arm south of Daniel Moore Bay. 

Reef aid stromatolite bioherms, with inter-reef distributary channel s spread southwestward 
across the basin during renewed subsidence. These were in turn buried beneath algal-bound fine 
grained carbonate in the east and coarser grained carbona te in the west, terminating deposition in the 
Elu Basin. 

Resume 

Dans la region du detroit de Melville, la sedimentation helikienne a commence par la mise en 
place de la formation de Tinney Cove constituee d'un cove alluvial cimente et localise sur des 
vestiges de buttes temoins de la formation fluviatile de Burnside River de l'Aphebien et sur le socle 
archeen sous-jacent. Un r egolithe riche en hematite et caracterise par des anomalies radioactives 
s'est for me a la suite d'un soulevement suivi d'erosion sur la formation de Tinney Cove et les roches 
archeennes. 

La sedimentation dans la bassin d'Elu et sur la plate-forme adjacente de Hiukitak a commence 
par le depot fluviatil constitue de quartzites a stratifi cation entrecroise de type gouttiere, de grits et 
de cong lom erats qui en premier lieu, a recouvert les parties basses de la region a collines de la 
formation de pre-Ellice, constitue de roches archeennes et aphebiennes; ulterieurement, cette r eg ion 
a ete recouverte en son entier par ce type de depot. Les sediments les plus elocgnes, deposes par des 
cours d'eau anastamoses constituent un depot transitoire a l'interieur d'un complexe deltaique com
pose surtout de sable quartzeux. Des units minces de stromatolites, localement interstratifies avec 
des oolites et des grains de quartz eoliens, se sont deposees dans des lagunes et rentrants ephemeres, 
dans la partie nord-ouest du complexe deltaique. 

Au-dela des limites des principaux secteurs de sedimentation clastique terrigene, des carbonates 
clastiques et biogeniques se sont accumules sur une plate-{ or me peu prof on de. Dans les parties peu 
agitees du f acies car bonate de cette plate-{ or me, se sont f ormees d'importantes intercalations de 
gypse avec les carbonates. Plus tard, les evaporites se sont dissoutes, et ant for me dans la formation 
de Parry Bay une breche par mise en solution des materiaux. Par suite d'une transgression marine et 
d'une diminution de l'apport de roches clastiques terrigenes, des carbona tes clastiques accompagnes 
de minces couches a structur es stromatolitiques en dome, de f aible amplitude, allongees et 
laterale ment reliees, se sont deposes sur le f acies a evaporites. Grace aux conditions de stabilite qui 
ant regne dans le bassin, de vastes biohermes tabulaires, constitues par le meme type de 
stromatolites, se sont accumules sur la marge entr e la plate-forme et le bassin, sur la meme pente 
ancienne, de faible inclinaison, qui s'etait fo rm ee pendant la sedimentation d'Ellice River. Une 
doloarenite a grain grassier et un conglomerat intra{ ormationnel a galets de carbonates se sont 
deposes apres la formation du complexe tabulaire a biohermes. II s'est constitue une mince unite 
continue f ormee de structures stromatolitiqu es coniques pendant une interruption de la sedimentation 
clastique grossiere; la limite sud de cette unite delimite la marge nord de la plate-forme de Hiukitak, 
au sud de la baie Daniel Moore. 

Des biohermes a stromatolit es de type recif al, comportant un grand nombre de chenaux 
secondaires entr e les recif s, se sont etendus vers le sud-ouest dans le bass in pendant une reprise de 
subsidence. A leur tour, ceux-ci se sont t rouves enfouis a l'est sous des carbonates a grain fin 
cimentes par des algues, et des carbonates a grain plus grassier a l'ouest, ce qui a mis un terme a la 
sedimentation helikienne dans le bassin d'Elu. 



INTRODUCTION 

Reconnaissance stratigraphic and sedi
mentologic work on the Helikian rocks of the 
Bathurst Inlet a rea commenced during studies of 
the Aphebian Goulburn Group (Campbell and 
Cecile, I 976a) . In 1977 detailed examination of 
the Helikian succession was initiated, and 
c ompleted in 1978. The area studied includes all 
the Helikian rocks at the south end of Bathurst 
Inlet to the Wellington high on Vi c toria Island in 
the north (Fig. l ). 

The purpose of this study was to delineate 
the tectono-depositional relationships of the 
various Helikia n fo r mations in the Bathu rst Inlet
Coronation Gulf area , and to relate their 
deposition to correlative units in the Dismal Lakes 
- Great Bear Lake area. 

This report presents the results of the 1978 
field work, integrated with the 1977 work in the 
southern par t of Bathurst Inlet. The Ellice and 
Parry Bay formations were deposited on a 
southern stable zone - the Hiukitak Pl a tform, and 
in a correlative depression in the north - the Elu 
Basin (Fig. l ). These two formations are 
equivalent to the Hornby Bay Group in the Dismal 
La kes area to the west (Campbell, 1978). In this 
paper, the basinal a nd pla tformal successions are 
described in ascending stratigraphic order . The 
detailed stratigra phic column is shown in the 
Table of Formations. 
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TINNEY COVE FORMATION 

The Tinney Cove in the Melvill e Sound a rea 
outcrops a t onl y one locality on the eastern side 
of Kongoyua r Point (Fig . 2). There it consists of a 
thin succession of brecc ia of Burnside River 
quartzite and quartz-pebb le conglome rate 
ad jacent to or on deep ly-wea thered Archean 
granitoid rocks. The fr ag ments in the breccia a re 
up to 1.5 m in ex posed dimension, set in a ma trix 
of smalle r fragments to sand size . All the 
fragments are a ngular, disoriented, and show no 
lateral or vertical sorting. The basal contac t of 
the Ti nney Cove is not exposed and the adjacent 
Archean granitoid rocks may have been weathered 
during pre -Ellice uplift . 
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VI C TORIA ISLAND 

50 

Figure 1. Distribution of the Helikian Elu Basin and the Hiukitak 
Platform in the Bathurst Inl et-Melville Sound area. The 
paleocurrent roses are from trough and planar crossbeds 
from the Ellice Formation, and include data for the southern 
part of Bathurst Inl et (Campbell. 1978). The diameter of the 
centre circle is 20 per cent, and the number of r eadings is as 
shown. The quest ionable rose at the west end of Ferguson 
Lake on Victoria Island may be derived from an outlier of 
the Hadrynian( ?) Glenelg Formation. The A designation is 
for undifferentiated Archean and Aphebian rocks. 
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Figure 2. Rose diagram s of trough and planar crossbeds from the various member s of the Elli ce 
Formation. The short lines at the extremities of the rose segments are current rippl e 
directions. The location of the readings is at the centre of the rose, unl ess otherwise 

indicated. The diam eter of the central c ircle is 20 per cent, and the number of readings 

per location is as shown in this circle. The vertical striped rose is f rom the overlying 

Pal eozoic or Hadrynian sediments. T 1 is the designation for the underly ing Tinney Cove 
Formation f anglomerate of Helikian age. Bis th e Aphebian Burnside River Formation , 

and A is the undivided Archean basement rocks. The horizontal striping indicat es the 
younger diabase dykes and sill s. 
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Figure 3. Interpretation of the depositional facies of the Ellice Formation. The total trough and planar crossbeds 
from the relevant f acies are as shown. The diameter of the centre circle is 20 per cent, and the number of 
readings is as shown. 

While the fragments of Burnside River Formation in the 
Tinney Cove Formation are fresh and relatively unweathered, 
the matrix is stained a deep hematite-red colour similar to 
the colour of the Archean beneath the Ellice Formation to 
the east. This hematitization in the Tinney Cove Formation 
is interpreted as a pre-Ellice weathering effect, unrelated to 
Tinney Cove deposition, as it is absent in the south. The top 
of the Tinney Cove Formation is an erosional surface covered 
by basal conglomerate of the Ellice Formation. 

The origin of the Tinney Cove Formation in this area is 
consistent with the fault-derived fanglome rate and conglom
erobreccia in the southern part of Bathurst Inlet (Campbell, 
1978). The absence of significant exposu re, however, 
precludes any interpretation of the orientation and displace
ment on the syn-depositional faults . 

Anomalously high radioactivity recorded in the Tinne y 
Cove Formation at this location is described and discussed in 
the Economic Geology section of this report. 

ELLICE FORMATION 

The Ellice Formation in the Melville Sound-Elu Inlet 
a rea is considerably more complicated than the previously
mapped Ellice Formation in the southern part of Bathurst 
Inlet (Campbell, 1978; Campbell and Cecile, 197 5, l 976a, b) . 
To the south, onl y two members of a braided fluvial 
succession are present, whereas to the north there is a 
complete facies transition from braided fluvia l sediments 
through tidal mudflat to shallow carbonate . Facies changes 
in the various parts of the area are not well exposed, but 
overall the members exhibit characteristic primary textural 
and structural elements that form a laterally uninterrupted 
sequence. 

The contact with the overlying Parry Bay Formation is 
not exposed in the area, but the two formations are 
extremely close east of Parry Bay (Fig. 2). The interpreted 
fac ies relationships and the relevant members of the Ellice 
Formation are shown in Figure 3, and their distribution shown 
in Figure 4. The various members of the Ellice Formation are 
described in ascending stratigraphic order below. 

6 

E1 member 

The sediments of this member rest unconformably on 
Archean granitic rocks, Aphebian Burnside River quartzite, 
and Helikian Tinney Cove fanglomerate . Relief on the 
contact between the Elli ce Formation and the underlying 
rocks varies with the degree of weathering, but is nowhere 
greater than 3 m. In the extreme eastern part of Elu Inlet, 
the Ellice Formation rests directly on deeply weathered, red, 
hema ti tic, foliated Archean metasedi ments. The basal unit 
consists of cobble and boulder conglomerate on the Archean 
rocks. Although the Burnside River Formation is not exposed 
in this area, approximately 75 per cent of the cobbles and 
boulders are derived from the Burnside River quartzite and 
quartz-pebble conglomerate; the remainder a re quartz and 
minor Archean granitoid rocks. The conglomerate, inter
bedded grit, and minor quartzite are characterized by poorly
exposed, large-sca le trough c rossbeds which show a variety of 
orientations, but appear directed predominantly to the 
southwest (Fig. 2). 

On the south side of Elu Inlet, the basal part of 
the E1 is c haracterized by very la rge scale (4 m wide) trough 

crossbedded quartz-pebble conglomerate and grit. Although 
these rocks are not exposed in contact with the Archean 
basement, they are exposed within 150 m of deeply weathered 
Archean rocks. The basement in this area also weathers a 
characteristic deep red hematitic colour. Glaciation appears 
to have exhumed the pre-Ellice topography south of Ovayor 
Hill, where low, undu lating terrain with scattered "hills" of 
Archean basement is exposed through a thin veneer of til l. 

On the largest of the islands east of Ovayor Hill, the 
contact between the Archean and the Ellic'e Formation is 
exposed in a low c liff on the eastern shore. There, boulder 
conglomerate of the Ellice Formation rests directly on 
saproli tic-weathered greenish and red Archean grani toid 
rocks. The weathered zone extends at leas t 3 m below the 
base of the Elli ce Formation, but the colour remains 
relatively constant throughout. Nearby, on a small isla nd to 
the south, the granitoid rocks are a deep red colour, but there 
is no basa} conglomerate exposed . 



Ila 

Figure 4. Distribution of the depositional facies of the Ellice Formation in the Melville 
Sound-Elu Inlet area, at the Hiukitak Platform-Elu Basin boundary. The facies 
interpretation is as shown in Figure 3. 

On the east side of Kongoyuar Point (Fig. 2), basal 
conglomerate of Ellice Formation rests on a regolith of 
Tinney Cove fanglomerate and foliated Archean granitoid 
rocks. The cong lomerate is approximately 2.5 m thick, but 
the over lying section is obscured by talus. The pre-Ellice 
relief appears to have been high in this area, as the Tinney 
Cove fanglomerate outcrops some 20 m higher 300 m to the 
west in a cliff section, where the Ellice Formation is not 
exposed. 

The basal conglomerate in the Elu Inlet area is 
considered equivalent to that in the southern part of Bathurst 
Inlet, where it was exposed in only two places (Campbell, 
1978). The basal conglomerate to the south, a lso 
mapped as a part of the E 1 member, probably should be 

restricted to only the basal unit(s), and the remainder of the 
formation should be subdivided according to the 
succession mapped in the Melville Sound-Elu Inlet area . 
This would restrict the usage of the E 1 to only the 

lower part of the formation, and the remainder would be 
c lass ified as E2 in the southern part of the inlet. 

The E1B basalt member would retain its present position. 

E2 member 

Overlying, and transitional into the basal E 
1 

member is 
a pebble conglomera te, quartz grit, and coarse grained 
GJUartzite, that forms the E2 member. These strata 

typically show large-scale 0-3 m) trough crossbeds, some
times in eros ional-based fining-upwards cyc les, and may 
contain minor planar crossbeds and rare current-rippled top 
surfaces. Their local paleocurrent pattern is more consistent 
than that in the basal E1 member (Fig. 2). 

In the eastern part of Elu Inlet, near the base of the 
member, there is a succession of fining-upwards cycles to 
l 0 m thick, with conglomerate bases and coarse grai ned 
quartzite and grit tops. Both the upper and lower parts are 
st rongly trough crossbedded, with troughs in the lower parts 
up to 0.75 m wide, 3.0 m Jong, and those in the upper part 
generally less than 0 .5 m wide and 1.5 m long. The troughs 
show a bimodal, near-bipolar distribution (Fig. 2), with the 
coarsest detritus being derived from the northeast, and the 
finer grained material from the southwest . 

The E2 member is also well exposed on the west side of 

Kongoyuar Point, where it rests unconformably on quartz
pebble conglomerate of the Burnside River Formation. 
There, trough crossbeds are wel l grouped in a typical braided 
river distribution. Thin, randomly-distributed units of planar 
crossbedded quartzite to 0.5 m thick are present in this 
section as well, but no E 1 basal conglomerate is present at 
the base of the member. 

E3 member 

Overlying and transitional into the E
2 

member is a 
sequence of planar crossbedded medium- to coarse-grained 
quartzite, with minor fine grained quartzite with locally 
abundant ripple marks. The member is best exposed in the 
northeastern part of Elu Inlet, beneath the diabase sills which 
outcrop on the islands and mainland. The quartzite is 
characteristically white, with very few heavy mineral 
concentrations or other colour variations. The planar 
crossbeds a re Jess than 40 cm thick, and most are Jess than 
30 cm. In some cases they form a "herringbone" pattern in 
vertical section. The dist ribution pattern is not so consistent 
as that indicated by the troughs of the underlying member 
(Fig. 2). They appear to have been distributed predominantly 
in one quadrant, with other subordinate directions. 

7 
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Figure Sa. Two-point perspective view of the Kent Peninsula area, showing the distribution of the 
main paleocurrent roses from Figure 2. Some have been omitted for the sake of clarity. 
The diameter of the centre circle is 20 per cent. The computer programs which were 
utilized to produce the topography and the rose ellipses were developed by T.M. Gordon 
of the Geological Survey. 

Figure Sb. Two-point perspective view of the Kent Peninsula area, showing the interpreted 
paleoflow patterns for the Ellice Formation. The data from Figures 2 and Sa were 
utilized to produce this interpretation. The computer programs which were utilized to 
produce the topography were developed by T.M . Gordon of the Geological Survey. 



On the north shore of Elu Inlet a succession of pebbly 
arkose conformably(?) overlies the c urviplanar crossbedded 
quartzite of the E

3 
member in a stream-cut gorge. The 

arkose weathers a reddish brown, and is reddish on fresh 
surface. The lower part cont ains small pebbles (up to 2 cm in 
diameter) of quartzite, possibly Ellice Formation. The 
overall appearance of the arkose is completely different than 
normal Ellice stra ta and this, together with the pebbles, 
suggests that the arkose may be either basal Paleozoic or an 
outlier of the lowermost Hadr ynian Rae Group (see Ta ble of 
Formations). As the Ellice Formation is essentially flat in 
this a rea, there is no apparent angular unconformity, and 
down-cutting rela tionships could not be observed because of 
poor exposure. Thus, the precise relationship between the 
arkose unit and the Ellice is unknown. 

E3 D member 

This member is transitional into and overlies 
the E3 member, although the boundary is diffi cult to place 
precisely, due to the nature of the two units. The E

30 
mem-

ber consists of interbedded doloarenite, quartzite, quartzose 
doloarenite, dolomitic quartzite, stromatoli tic dolomite, 
si ltstone, and oolitic dolomite. 

The lower part of the member consists predominantly of 
quartzite and dolomitic qua rtzi te, with dolomite increasing 
upwards at the expense of quartzite. The quart zite is thin- to 
medium-bedded, planar crossbedded and co mmonly rippled . 
At most locations it is interbedded on a large and small scale 
with the doloarenite. Thin laminae of shale and mudstone 
also occu r in the stroma toli tic parts of the member. Sand 
c racks, mud cracks, and shale flake and c hip conglomerate 
are common in parts of this member and ooli tes are present 
on the Hurd Is la nds (Fig. 2). Stromatoli tic, fine-grained 
doloarenite occurs in all parts of the member. 

The stromatolites occur as continuous undulose sheets 
with low rel ief (3-10 c m) up to 1.5 m thick, and show no 
preferred elongation direction . Commonly they start direc tly 
on dolomitic quartzite and are overlain by t abular bioc last 
bearing quartzose doloarenite. 

A section co mposed predominantly of coarse grained 
quart zite west of Warrender Bay (Fig. 2) appears to li e within 
the member . It consists of mega-p lanar c rossbeds (sand 
waves?) and also small scale troughs. The c rossbeds and sand 
waves(?) show distribution patterns consistent with pa leo
c urrents in the remai nde r of the member . This same unit 
may outcrop on the eastern end of the Hurd Is lands, where 
massive, laminated coarse grained quartz ite is intimately 
associated with the dolomitic part of the member. These 
may represent prima ry, through-delta distributa ry channels 
which fed sediments to the more distal parts of the 
shelf and basin . 

Some of the laminated f ine grained doloarenite beds in 
the western part of the a rea have laminations composed of 
single grains of quartz . These are interpreted to have been 
wind-blown, as there is no other a ppa rent means of 
transporting and depositing a si ngle-grai n la mination of 
quartz in a dolomite . 

E4M member 

This me mber is transitional into and overl ies 
the E30 member at all locations. The base of the member is 

defined as the f irst appearance of red mudstone a nd shale on 
the underl ying interbedded quartzite and dolomite . 

The basal mudstone is typically massive , and contains 
thin laminations of red shale . There is a slight increase in 
pigmentation in the quartzite and dolomite near the contact, 
but this is att ributed to the introduc tion of small amounts of 
red c lays in the intersti ces between the grains in the 
coarser c last ics. 

Salt casts and mud cracks occur in the lowermost part 
of the member. In addition, small channels filled with 
dolomitic quartzite are also present, as well as rare, thin beds 
of quartzite up to 4 m above the contact. This member is 
very poorly exposed in all parts of the area, as it is extremely 
friable, and there are no nearby diabase sills which would 
have acted as a protective cover during glaciation. 

The lower part of the member contains a thin unit of 
ferruginous fine grained doloarenite, which is exposed as 
frost-disrupted bloc ks to the east, and as one small series of 
outcrops to the west of the Hurd Islands (E40 member). The 

unit is massive, structureless, and contains no other 
lithologies. 

E48 member 

This is the uppermost member in the El lice Formation, 
and is almost everywhere completely disrupted, or buried 
beneath glacial overburden. It is exposed in the area west of 
the Hurd Islands on the coast, where it consis ts of rippled, 
mud cracked red shale and si lts tone with abundant salt casts, 
and rare thin interbeds of fine grained arkose. In the east, its 
presence is indicated by extensive a reas of frost-broken 
shards of red shale and mudstone. As in t he west, salt casts 
and possible mud cracks are abundant . 

The top of this mem ber is exposed only on Imnak tuut 
Is la nd to the southwest (Campbell, 1978) where salt-casted 
shale and mudstone are conformably over lain by the lower
most pa rt of the Parry Bay Formation. 

FACIES INTERPRETATION OF THE ELLICE FORMATION 

The relationships of the members of the Ellice 
Formation to their interpreted facies within the basi n a re 
shown in Figure 3, and their plan view shown in Figure 4. 
This int erpretation is simplified and generalized because of 
the paucity of outcrop. A gene ral summary of the deposi
tional environment and facies relations is give n below. 

Following uplift and erosion of fanglomerate of the 
Tinney Cove Forma tion, a major Helikian transg ress ion took 
place , presumably from the north to the south. In the 
Bathurst Inlet area, react ivated Aphebian and Pa leohelikian 
(Tinney Cove) faults controlled the distribution of the earliest 
Ell ice f luvial sediments. In the Melville Sound-Elu Inlet area, 
their distribution was controlled by local paleotopographic 
highs. As the paleogeography was buried beneath a thin 
veneer of conglomerate and other coarse fluvi a l detritus of 
the E.I member, the regional paleoslope became well estab
lishecf during deposition of the remaining mem be rs of the 
Ellice Formation (E2_

4
), (Fig. 5a,b). 

In the southeast and south, braided rivers and st reams 
carried quartz sand and quartz pebbles from both the Archean 
and Aphebian Burnside River, depositing them in a low
gradient, proxima l fluvial environment (E2 member ). 

Downslope, the southern flank of the deltaic facies was 
established, with deposition of the highly variable planar 
crossbedded quartzite and fine sand of the E3 member. At 
the northern termination of the deltaic complex, frin ging the 
marine facies, shallow embayments and lagoons were the 
sites of dolomite accu mula tion and periodic stromatolite 
growth (E30 member). Exposed quartz sa nd bodies continu-

ously su pplied wind-borne sand particles to the subme rged 
a reas. Narrow, sha llow, distributary channe ls spread the 
sediments from the south through the deltaic facies and into 
the tid a l mudflat facies to the northwest. 

Red, structureless, mud and mud cracked, salt-casted 
clays accumulated on the intermittentl y-exposed mudflats . 
Thin beds of quartz sands and dolomitic quartz sands loca lly 
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Figure 6. Distribution of the Ellice Formation (solid black) 
within the Helikian Elu Basin and Hiukitak 
Platform. The regional paleocurrent trends are 
shown by the arrows. The shaded unit in the 
southeast is the Thelon Formation, and the 
paleocurrent data for that formation is from 
Fraser et al. (1970). The questionable Elli ce 
Formation on Victoria Island may be outliers of 
the Glenelg Formation. 

prograded onto the mudflats at the southern termination of 
the mudflat facies, and small distributary channels carried 
some of the fine sands seaward. These c hannels were filled 
later with quartz sands and buried beneath successive 
mudstone units (E4M). 

During a minor transgressive episode, fine grained 
doloarenite sp read across the mudflat facies, but was soon 
buried beneath tidal muds and c lays as the pre-existing 
environments were re-established (E4D). Seaward of the 

mudflat facies, red clays, silts, and fine grained dolomite 
accumu lated on the extremity of the tidal flat. Desiccation 
of ephemeral ponds on the mudflat facies produced abundant 
salt casts and mud cracks. Clay chips and flakes produced 
during erosion of desiccated surfaces were incorporated into 
the overlying units to form intraformational chip conglom
erate (E45 member). 
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Beyond the limit of significant terrigenous elastic 
sedimentation, carbonate sedimentation predominated, 
produc ing a succession of fine grained doJoarenite, grey 
dolomitic sha le and mudstone, intracJasts, carbonaceous 
shaJes, and thin laminae of gypsum. High-relief doma l 
stromatoJites formed together with the gypsum and may have 
contributed signif icantly to the formation of the intrac!ast
bearing doloarenite . This evaporite-bearing sequence is the 
basal unit of the Parry Bay (f1E), and a ppears to form a pa rt 

of the continuum with the various e lastic facies of the Ellice 
Formation to the south. The southern boundary (projected) is 
taken as the southern Ii mit of the Elu Basin in this area, and 
the remainder to the south and east is considered to be a part 
of the Hiukitak Platform. 

On a regional scale, the EJu Basin apparently never 
extended into the southern part of Bathurst Inlet. The 
distribution of the fluvial e lastics, together with the 
carbonate lithologies, stromatoJite morphologies and 
thickness of the Parry Bay, indicate that Bathurst Inlet south 
of a line between Imnaktuut Is land and just south of Daniel 
Moore Bay was always part of the Hiukitak Platform (Fig. 6). 

PARRY BAY FORMATION 

The Parry Bay Formation underlies the southern flank 
of the west end of Kent Peninsula, and forms prominent 
scarps north and west of Parry Bay (Fig. 1). The formation 
had been subdivided previously into a series of unnamed 
depositional units (Campbell, 1978), based primarily on work 
in the southern and centra l parts of Bathurst Inlet. These 
units were limited in scope in that no marker units cou ld be 
recognized. In most cases, correlation could not be 
accomplished from one measured section to another, 
commonly less than 5 km. 

During the 1978 season, severa l mappable units which 
may be utilized as continuous marker horizons were located. 
The most distinctive of these is a unit of conical stromato
lites which caps a thin succession of tabular stroma toli te 
bioherms (f. JC) or black shale and mudstone . This unit can be 

mapped from south of Da niel Moore Bay to the eastern side 
of Parry Bay, and it maintains a constant thickness and 
stratigraphic position within the formation (see Fig. 7). 

While the majority of the Parry Bay in the southern part 
of Bathurst Inlet remains relatively uniform throughout its 
exposed extent, in the northern part of the area well
developed Ja ter al and vertical facies changes a re present. 
The various subdivisions of the Parry Bay Formation are 
shown in Table 1, and they are discussed in ascending 
stratigraphic order below. 

Transitional member <~1J 
This member embraces all the rocks in the lower part of 

the formation . The lower part, expa,,<;ed only on lmnaktuut 
Island, consists of laminated dolomitic siltstone and shale and 
minor doloarenite. The characteristic stromato!ite type 
consists of thin units (50 cm) of laterally-Jinked, weakly
elongate stratifi ed domes with relief up to 15 cm. The 
laminations are continuous from one dome to another, and the 
inter-dome material is similar to that of the domes. 

Deepening-upward cycles occur in the upper parts of 
the member and are well exposed on the western side of 
Parry Bay. These cycles consist of a lower segment of 
intraclast-bearing medium- to coarse-grained doloarenite 
interstratified with laminated dolosiltite and thin beds of 
dololutite. Minor, thin beds of domal-type st ratified 
stroma toli tes also occur in these cycles. In contrast to the 
stromatolites in the upper parts of the formation, these show 
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Figure 7. Distribution of the various members of the Parry Bay Formation in the Melville Sound area. The 

solid black pattern is the Conical stromatolite member ( f 3J). The horizontally-striped areas are 

diabase sills. The dashed and dotted line represents the approximate limits of outcrop . The dashed 

line is the southern limit of the Pal eozoic cover . The short lines represent elongate stromatolite 

individuals and bioherms within the members. 

little preferred elongation orientation. Their elongation, 
where present, is perpendicular to that of stromatolites in the 
upper parts of the cycles. Typically, in the lower parts of the 
cycles, walls of the individual stromatolites are steep to 
overhanging, and the inter-stromatolite channels are filled 
with intraclast debris. Rarely, the st romatolite laminae 
commence or1' upright, grouped, lath-shaped, possible 
radiating gypsum c ryst als similar to the intraclasts. The 
domes in the lower parts of the cycles are commonly larger 
than those in the upper parts, but they always occur in 
thinner units. 

The upper parts of the deepening-upwards cycles 
contain well bedded and laminated fine grained doloarenite 
and dolosiltite, with appreciably more dololutite. In addition, 
there are few units of intraclast-bearing doloa renite. The 
stromatolites, by contrast, occur in thicker units, commonly 
several metres thick and consisting of strongly elongate 
(L:W =5:1) high-relief domal-type stroma tolites, with a high 
degree of vertical inheritance. The stromatolites are closely 

spaced, with the separating distance invariably less than the 
width of the individuals. The inter-stromatolite elastic 
carbonate detritus appears to be slightly coarse r grained than 
the ma terial within the stromatolites themselves. Ra rely, 
the tops of the stromatolites show ripples oriented perpen
dicular to the long axes of the domes and show a north
wester ly transport direction. These possibly tabular units of 
strongly-linked and elongate stromatolites form the tops of 
the deepening-upwards cycles, and are usually overlain by a 
succession which closely resembles the high-energy e lastics 
of the previous cycle. Although these are exposed in only the 
basal parts of the formation, they may represent a transi
tional environment from one dominated by terrigenous 
elastics to one dominated by algal-bound carbonate elastics, 
which c haracterizes the overlying member. 

The tra nsitional member does not outcrop west of Parry 
Bay. It appears to be a very easily disrupted unit, which may 
account for its disintegration under glacial action. In this 
respect, it closely resembles the uppermost sedi ments of the 
Ellice Formation. 
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Evaporitic member <fui 
This member is best exposed east of Parr y Bay, where it 

outcrops beneath a continuous diabase siJJ, and apparently 
conformabJy overlies the upper member of the EJlice 
Formation. Although the two formations are not in contact, 
there is no indication that there is any structu ra l discordance 
or erosional interval. 

The lower part of the member consists of thin- to 
medium-bedded fi ne - to coarse-grained doloarenite, JocaJly 
with intracJast -fiJled scou r channels and interbedded with 
fine grained doJosiJtite and black mudstone and shale . Rare, 
isolated domaJ-type stromatoJites with steep to overhanging 
or incised wall s, are indicative of high current activity in the 
facies . Evapor ites occur in thin beds (commonly Jess than 
2 cm thick) interspersed with fine grained elastic carbonate 
a nd black shale. The individual beds are continuous for over 
8 m, and do not appear to have been incised by the channels 
in the succession. Approximately 2 per cent of the sequence 
is composed of these thin gypsum beds and nowhere are they 
more than 2 cm thick. They are continuous throughout the 
exposed part of the succession . 

Thicker evaporite sequences may have been deposited in 
the basin to the west, beneath the solution coJlapse breccia in 
the Parry Bay Formation (!:'_lB member). However, if only 

thin sequences were deposited there, the evaporites may have 
migrated into the core of the anticline dur ing deformation, 
and were dissolved later to form the solution coJlapse 
breccia . 

Postdepositional solution-collapse breccia <fin' 
In the western part of Parry Bay, in the projected core 

of the anticline, unstratified, chaotic megabreccias are 
exposed at two locations. These are composed of huge blocks 
of Parry Bay Formation, up to 10 m Jong and 1.5 m thick, set 
in a matrix of smalle r blocks (Fig. 8a,b). The base of the 
breccia is not exposed but the top of the breccia is very close 
(approximately 20 m) to a continuous laminated doloJutite and 
dolosiJtite succession. This succession is cut by breccia-filled 
"dykes" containing locally-derived blocks. This sequence is in 
turn over lain by a continuous unit of laminated and thin 
bedded stromatoJitic doJoarenite . The attitude of the strata 
in both locations is consistent with the regional attitudes, and 
the breccia thus Jies within the Parry Bay Formation and is 
confor mable with it. 

The breccia exhibits a crude stra tigraphy in that the 
blocks of the same lithology occur within zones. About 
60-7 5 per cent of the blocks within a particular section are of 
the same lithology, whereas the remainder are exposed in the 
breccia nearby . The largest of the blocks observed was 
coarse grai ned massive doJoarenite and it measured approxi
matel y 12 m long by 1.6 m thick. The third dimension was 
not exposed. The majority of the blocks are Jess than 1.0 m 
in Jong dimension . None are rounded. 

The ;i.nguJarity of the blocks, both as cJasts and in the 
matrix, the absence of conti nuous beds which have been 
deformed, a nd the Jack of consistent contin uity within the 
breccia, all indicate that it is not a sedimentary s lump 
breccia. None of the textural c riteria outlined in Ceci le and 
Campbell (1977) fo r the formation of sedimenta ry intrusive 
breccias is present in the Parry Bay Breccias. 

The breccia is interpreted as a solution collapse 
breccia, as an evaporite source was present in the !:'_lE 

member and also in the uppermost Elli ce Formation which 
contains abundant salt casts in the upper mudstone member 
(E4M). The location of the breccia in the core of the major 
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anticline suggests that the evaporites may have migrated into 
the crestaJ area during deformation, producing an over
thickened section which was dissolved later. 

Tabular Bioherm member <ft 
This member, which forms the extensive cliffs at the 

western e nd of Kent Peninsula, conformably caps the 
Transitional member (!:'_1) and appears to be a continuation of 

the Jast of the deepening-upwards cycles . The member is 
characterized by a succ ession of strongly elo ngate, Jaterally
Jinked domal -type stromatoJites with a weak columnar 
aspect, and a high degree of vertical inheritance. The initial 
re lief of the individual domes is estimated to have been Jess 
than l 0 cm . The characteristic aspect of this member is the 
consistent orientation of the elongate stromatoJites within 
the individual sheets (Fig. 7) . They are invariably elongate at 
305 to 315°, and this varies little with either their JateraJ or 
vertical position within the member. Some parts of the 
member appear to be cyclic in that the stromatolites become 
more elongate progressively upward in the succession, a nd 
this is accompanied by a marked decrease in the individual 
domes of the bioherm . Near the top of the member in the 
western part of Kent Peninsula, c rude branching columns are 
present in the sequence. These, however, could not be 
mapped as a consistent unit across the biohermaJ succession. 
However, they a re elongate in the same direction as the 
underlying laterally-Jinked sheets of tabular bioherms. 

The member is remarkably uniform from the western to 
the eastern part of Kent Peninsula, but it was not identified 
in the southern part of Bathurst Inlet . East of Par ry Bay, 
where the member is not well exposed, the JateraJ equivalent 
of the stromatolites appears to be coarse grained elastics 
deposited in a high energy environment. These elastics 
under lie a unit dominated by coarse grained carbonate 
e lastics and both contain only thin units of laterally-linked 
st romatoJites in tabular bioherms. 

In contrast to the vast sheets of uniform ly-elongate 
individuals with little e lastic material in the west, the 
member in the east is dominated by elastic dolomite, 
carbonate-pebble conglomerate, and doJoarenite with tabular 
bioclasts . A thin unit of distinctive bioherms occurs within 
this facies, but they have no equivalent in the western part of 
Kent Peninsula . They consist of laterally-Jinked continuous 
sheets, consisting of high relief (0 .75-1.0 m), sinuous, crudeJy
eJongate domes, many of which contain well -developed molar 
tooth structure . These are developed on top of a succession 
whic h has coarse grained intracJast-bearing doJoa renite at the 
base, and which becomes progressively fi ne r grained upwards, 
passing di rectly into doJosiJtite and laminated doJoJutite, with 
none of the characteristic textures of high energy environ
ments. Within the lower part of this succession, thin units 
(0.3-0.5 m) of JateraJly-Jinked domaJ st romatoJites are 
present, and these weakly-elongate forms show a northeast 
orientation, nor mal to the steep-flanked bioherms at the top 
of the succession. 

As this eastern part of the Parr y Bay Formation does 
not contai n the character is tic tabular bioherms of the 
western zone, its position in the formation relative to the 
marker units indicates that it is the lateral equivalent of the 
tabular bioherms in the west . Infr equent current ripples in 
the succession show transport to the northwest into the 
presumably deeper water facies of the member. 

Lower elastic member <f;t 
This member conformabJy overlies the Tabular Bioher m 

member at all locations, but it thins and becomes markedly 
fi ner grained to the west . Fine- to coarse-grained 



doloarenite interbedded with laterally-linked 
domal stromatolites is the predominant 
lithology, except east of Parry Bay, where 
carbonate-pebble conglomerate is 
predominant. The conglomerate forms beds 
up to 40 cm thick, which consist almost 
exclusively of intraformational carbonate 
pebbles. They are usually less than l cm in 
diameter, but pebbles to 3 cm are present. 
Rare, well rounded quartz pebbles up to 
0.5 cm are also present in these units, but 
they never form more than 3 per cent of the 
total population. Granules and grains 
(l-4 mm) of jasper and chert also occur 
within the carbonate-pebble conglomerate, 
but fo r m less than 1 per cent of the clast 
population. The source of these, as well as 
the quartz pebbles in the same unit, is 
unknown. Quartz pebbles are not present 
elsewhere in the member to the west, 
except perhaps as a part of the upper part of 
the member beneath the conical 
stroma toli tes. 

In the eastern facies of the member 
the tops of some of the doloarenite beds 
have well-developed cu rrent ripples which 
show a consistent northwest transport. They 
are usually less than 4 cm in amplitude and 
less than 15 cm wavelength. Oscillation 
ripples are rare in the doloarenite but occur 
in the finer grai ned parts of the member, 
usually within the dolosil tite. There is no 
apparent consistency to the orientation of 
these ripples, but the general trend may be 
to the northwest, similar to the cu rrent 
ripples within doloarenite. Within this 
coarse succession there are thin beds of 
domal stromatoli tes which locall y have been 
incised on their flanks by the cu rr ents 
carr yi ng the coarse debris. These domal 
stromatoli tes may be the sou rce of the 
intraclasts as well as the pebbles within the 
conglomerate. The cementation of the 
stromatolites must have occurred very 
shortly after deposition, as the pebbles in 
the conglomerates have been considerably 
abraded, yet reta in their consi stent flat 
shape. 

Carbonate and other pebble t ypes do 
not occur in the western part of Kent 
Peninsu la, where the conical st romatoli te 
unit caps the elastic unit . The total Figure Ba. 
thickness of the elastic member decreases 
markedly from the eastern to the western 
part of the area. In the west, although the 
member is not well exposed, it is dominated 
by fine grained doloarenite a nd dolosiltite, and the conical 
stromatolites are directly underlain by a black chert or dark 
grey mudstone. 

Conical stromatolite member (E_
3
IJ 

This member, which outcrops from east of Parry Bay to 
south of Daniel Moore Bay, is an excell ent marker horizon 
(Fig. 7). While the member is characterized by conical 
stromatolites, it is not co mposed solely of these types. In the 
Parry Bay area, the base of the member consists of tabular 
bioherms up to 6 m thick, formed of upward-expanding 
columnar stromatoli tes. The interstices between these 

Chaotic solut ion collapse breccia of' the f
18 

member. Note the 

sim ilarity of' lithologies shown by the blocks. GSC Photo 203061. 

lateral ly-linked columns a re filled with fine- to medium
grained doloarenite and intraclastic doloarenite. Individual 
lam inae in both columns and interstices are typically 
a lternating reddish and cream-coloured. 

The stromatoli te c olumns begin as discrete, widely
spaced indi viduals 3-5 cm in diameter, which are s li ghtly 
e longate (L:W=3:1). These expand upwards into laterally
linked, larger columns up to l 5 cm in diameter, and also 
s lightly elongate. These columns pass upwards into the 
conical variety. The transition occurs within less than l m, 
with the cones remaining strongly linked, yet circu lar in plan 
view. The reli ef of the individual columns, shown by the 
continuous laminae, is up to 0.75 m and is commonly 0.5 m. 
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Figure Bb. Chaotic solution collapse breccia of the f 
1 

B member. Note the sizes of the large blocks, and the 

identical lithology, producing a crude overall internal stratigraphy. GSC Photo 203060-W. 

None of the columns has been incised, a lthough the member is 
locally overlain by coarse grained debr is . There is no 
apparent environmental reason whi c h caused the change to a 
conical fo rm, as internal t extu res and structures a re identical 
within the columnar and conical units. 

The tabular bioherms which form the lower part of the 
member do not occur west of Parry Bay. There is a facies 
transit ion on the west side of Naoyak Lake (Fig. 7), and the 
bioher ms do not occur on the western limb of the ma jor 
anticline. Rather, the conical stroma toli tes commence 
directly on fine grained doloarenite and dolosil tite of the 
Lower elastic member . The conical part thickens to form the 
entire member, apparentl y at the expense of the under lying 
tabular bioherms. 

While the conical st romatolites are typically isolated, in 
some cases (generally less than 20 per cent) individuals have 
amalgamated to form larger columns. These a re usually 
e longate, due to the natu re of the amalgamation of two 
individuals. No more than three individuals were seen to 
amalgamate. Some of the individual colum ns are also slightly 
e longate, a lthough the le ngt h:width ratio never exceeds 
1.25:1.0. The amalgamated and slightly e longated columns 
never fo rm more than 40 per cent of the total columns in any 
exposure . There appears to be no relationship between the 
diameter and height of the colum ns and their position within 
the member. The maximum diameter is less than 0.5 m and 
the maximum column height is approximately 2.2 m. 

East of Parry Bay, the base of the member is defined as 
the first appearance of the tabular bioherms of columnar 
stromatolites; to the west, it is defined as the first 
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appearance of the conical stromatolit es. The top of the 
member is defined as the first appearance of elastic dolomite 
overlying the conical individuals. 

Elongate st romatolites in the other members of the 
fo rmation indicate paleoflow directions, but the slightly 
elongate stromatolites in the Coni cal member cannot be used 
for this. This is part ly because of their subcircular shape, but 
primarily because of the amalgamation of individuals and 
their exposu re. 

Upper elastic member (~3C) 
To the east the sediments of this member are char

acterized by a basal section of coarse grained tabular 
bioclast-bearing doloarenite, intraformational carbonate and 
jasper-pebble conglomerate, and minor dolosiltite with 
laterall y- linked domal stromatolites. To the west, the 
member consists a lmost exclusively of medium- to coarse
grained doloarenite with minor thin intraclast-bearing beds. 
The conglomerate characteristic of the eastern part of the 
member is absent in the west. 

In most respects, the member c losely resembles 
the f 

3 
member in both areas, except that it becomes finer 

grained upwards. Conglomerate, which characterizes the 
eastern part of the unit is not present in the upper 50 per 
cent of the membe r a nd is replaced by a fining- upward 
sequence of doloarenite. 

At the top of the member to the east, medium bedded 
doloarenite is interbedded with grey dolosiltite . Within the 
uppermost JO m of the member, red le nsoid dolomitic 



siltstone, mudstone, and shale are present in units up to 
0.7 5 m thick . The lenses are upwards of I 0 m long in section, 
but their or ienta tion could not be determined. They 
commence abruptly and conta in no prima ry st ruc tures other 
than parallel lamination. The top of thi s transition zone and 
the appearance of crudely conical, columnar, laterally-linked 
stromatolites defines the top of the f 3c me mber. 

The f 
3

C member is conformably overlain by a thic k 

c omplex succession of tabular and mounded bioherms of 
columnar and sheeted stromatoli t es, whic h is c ollec tively 
refer red to as the Naoyak Ree f Complex . 

Naoyak Reef Complex <14. f:;J 
This co mplex is one of the upperm ost units in the Parr y 

Bay Formation, and may be the top unit in the east. It 
outcrops in its entirety(?) east and north of Naoyak Lake 
(Fig. 7), and also in part a t the north end of Walker Bay 
(Fig. 7). The Naoya k Reef Complex has no equivalent in the 
southern part of Bathurst Inlet. The subunits are described 
below in ascendi ng stratigraphic orde r, a lthough the 
stromatolite successions are probably sy nc hronously deposited 
la teral equivalents. 

_!4R member 

This member defines the base of the Naoyak complex in 
the Pa rr y Bay Formation. It is dominated by intraclast
bearing, coarse grained doloarenite with minor red siltstone, 
mudstone, a nd shale. The base of the member is defined as 
the fi rst appearance of fine grained mudstone or siltstone on 
top of the under lying coarse grai ned doloarenite. The top of 
the member is diffic ult to delineate, due to the inter-bioherm 
channels which c harac terize the base of the overl ying unit. 
However, in most localities, the top of the member can be 
defined as the first appearance of e longate to subcircular 
columnar st romatolites in tabular bioherms. 

The red siltstone and mud stone occurs in a thin unit up 
to 2 m thick , with an undulose base. It is, however, 
continuous over at least 4 km, a nd the la teral equivalent of 
the same unit occurs at the north end of Walker Bay. The top 
of the un it in the Parr y Bay area has large, subc onical 
isolated stroma tolite bioherm s with inc ised flanks com pose d 
of upright , poorly-developed columns. In addition, the top of 
the unit is incised by debris- f illed cha nnel s whic h are f lanked 
locally by crudely conical, laterally-link ed st romatolite 
columns whi c h are transitional downwards into pink/reddish 
e longate columnar types. 

The c hannele d top of the subunit is conformably 
overlain by the basal stroma tolites of the f 4E member at 

almost all localities. This member is the subject of an 
Honours B.Sc. thesis by B.J. Tilley of Dalhousie University . 

!4E member 

The base of this division is charac terized by approxi
mately 2.5 m of upward-expanding columnar stromatolites 
with a reddish or pink colour. The stroma tolite complex is 
initiated as isolated bioherms within the uppermost units of 
the f 4R member (Fig. 9). These are composed of discrete 

nonbra nching, laterally-linked columns, whic h are weakly 
elongate in a northwest direc tion. These in turn are overlain 
by continuous tabular bioherms of upward expanding columns, 
which in turn become slightl y conical upwards. Both a re 
pinkish or reddish. The top of the conical section has been 
incised by or developed together with, doloarenite-filled 
distributary{?) channels upwards of 2 m deep. They appear to 
have inc ised the flanks of the conical stromatoli te succession 

in some places, but contai n no stromatolite debris. This may 
have been swept through the channe ls downslope to deeper 
parts of the basin . 

!4B member 

Directly overlying the conical stromatolite sequence is 
the basa l section of the mounds co mposed of narr ow colu mns, 
wh ic h a lso have a pronounced reddish tint. Indiv idua l columns 
a re approximately 5 c m wide, a nd are decidedly e longate 
(L:W =7:1). The columns themselves grow verticall y, but the 
bedding on the flanks of the bioherms is inclined up to 35° to 
the vertical axes of the columns. The mou nds appear to be 
elongate in the same direction as the in di vidual columns, but 
thei r appearance through the raised beaches is deceptive, 
because the c ross-sections exposed a re invariabl y oblique to 
the elongation direction of the columns. The bioherms 
maintain a re latively constant orientation throughout thei r 
ex posed ex tent, from south to north . 

Along one partic ular zone , the stromatolite columns are 
approximately 50 per cent of their normal diameter, and have 
been de formed fr o m the ir origina l upright form (see Fig. JO). 
The columns are separated by dark grey shale and mudstone, 
in cont ras t to the more norma l fine grained doloarenite. Both 
the defor ma tion and the concentr a tion of noncarbonate 
detritus in the intercolumn spaces is interpreted to be a 
resu lt of postdeposi tiona l sol ution collapse of the sequence. 

There is no appare nt c hange in the form or the 
orie ntation of the individua l c olumns within the bioherms 
upwa rd in the succession, a nd the bioherm s maintain a 
const ant size , shape, and orientat ion. 

At the north end of Walker Bay, in the western part of 
the area, reddish columnar stroma toli tes rest on red sha le, 
siltstone , and reddish doloarenite, identical to the f1.tR 

me mber. The over lying succession is identical to the Naoyak 
Reef Co mplex to the east, even to t he collapsed colu mna r 
stromatolites in the f 45 member . This sequence represents 

the westernmost limit of the reef complex, as it does not 
occu r to the south. 

Although the succession in Walker Bay is separated 
from the remainder of the formation by a thick diabase sill, 
when it is graphically removed, the members are correla tive 
on a structu ra l basis - approxi ma t e ly the same distance 
a bove the Conical stromatolite member (f 

3
B). 

!4c member 

This unit c onformabl y overli es the top of the f 4B 

member but is not exposed in direct contact with it . It 
outc rops be neath a diabase sill on the east side of Naoyak 
Lake , where it consists of interbedded fi ne - to medium
grained doloarenite and dololut ite, with minor shale . To the 
north, the same unit is sli ghtly coarser gra ined, but it a lso 
contains a thin (5 m) section of purple mudstone and a l m 
thic k lens of red dolomitic siltstone approxi mately 5 m long. 

The top of this subunit is not exposed in the section 
beneath the diabase cliff and is debris covere d to the north 
a nd west. However, the overl yi ng basal part of the topmost 
subunit appears to be conformable with the elastics, with no 
tr ansition zone . 

f 5 unit 

This is the most com plex un it of the Pa rry Bay 
Forma tion, with pronounced vertical a nd latera l fac ies 
c hanges, primarily in the cha racter of the stromatolites 
forming mounds, tha t change from discrete vertical columns 
at the base to laminated sheets a t the top. The va rious parts 
of the unit are described in detail be low. 
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f 5E member 

The tabular bioher ms at the base of the subunit are 
composed of light grey upright, nar row, uniform, strongly 
e longate (L :W =IO:I) columns, with white to cream inter
column detritus. The columns show very Ii ttle lateral 
linkage, a nd individual columns, although only about 3 cm 
wide, continue vertically for at least I m. The thickness of 
this tabular bioherm zone is unk nown, due to the diabase sill 
which under li es the unit and the glacial debris which covers 
the western contact with the overlying mound s of expanding 
columns. 

As in the under lying bioherms, some columns in the 
tabular bioherms also show the same vertical distortion and 
lateral sh rinkage. This is also attributed to solution of 
sy ndeposit ional evaporites, and subsequent collapse of the 
colu mns. 

f 5B member 

The mounds of colum nar stromatolites which over lie the 
t a bular zone appear to be the same type as those in the basal 
subunit. They are s lightly expanding upwards and grow 
vertically whereas the fla nks of the mounds are inclined up to 
36° (measured dips varied from 24 to 36°). The length of 
these mound s is not known, due to removal of parts by 
glaciation and burial by debris; however, they appear to have 
been at least 80 m long and 20 m high . 

The inter-mound distributary channels a re filled with 
elastic dolomite debris which laps up onto the fla nks of the 
bioherms. The floors of the channels appear to be flat and 
individual beds can be traced onto the steeply-dipping flank s 
of the adjacent bioherm. For the most part, the material is 
buff-coloured, thin bedded, medium grained doloarenite, with 
minor intercalations of reddish mudstone and shale. Due to 
the nature of the exposu re, the orientations of these channe ls 
cou ld not be determined. The spacing inferr ed from the 
positioning of the exposed mounds is approx imately 30-50 m. 
Presumably this space was once occupied completely by thin 
bedded elastic dolomite of the channe l facies. 

f 5c member 

The colum na r parts of the mounds are vertically 
tra nsitional into the laterally-linked domal stromatolites 
which form a continuous cover ac ross the previously 
established mounds. They maintain the same elongations as 
the underlying individual columns and are even we ll
established on the steeply-dipping f lanks of the mounds. 
Where the intermound c hanne ls are exposed, the late rally
linked stromatolites are transitiona l into the debris in the 
channe ls a nd maintain the same orientation there. The 
thickness of this mound facies is unknown, but it appears to 
be thinner than the sequence which initially est ablished the 
mounds. It is surp risi ng that the debris-fil led intermound 
channels contain no intraclasts, which should have been 
sloughed off the f lanks of the high relief structures. 

f 55 member 

The laterally-linked domal stromatolites are 
transitiona l upwards into the over lying con tinuous-sheet 
laminated zone, composed of a lgal-bound, fine grai ned 
doloarenite and dolosiltite. Initia lly these mounds maintained 
the same elongate form as the previous "core" structu res but 
the preferred orientation decreases upwards in the section 
until the sheet mounds show Ii ttle if any undula tory pattern. 

The continuous sheets are the uppermost subunit 
exposed in the f 5 unit and do not appear to have any equiva-

lents in the western area. The lack of outc rop to the north 
precludes the extrapolation of the facies into the western 
parts of the basin. 

f 5u member 

The top unit in the Pa rry Bay Formation is exposed only 
in the western part of the area, at the north e nd of Walker 
Bay. It is chiefly fine- to medium-grained doloarenite, minor 
dolosiltite and intraclasts, with subordinate thin (0 .5 m) beds 
of laterally-linked domal stromato!ites. The latter stromato
li tes show Ii tt le of the preferred orientations of the same 
stromatolites in the lower part of the succession (Campbell, 
1978, Fig. 23.5B). 

FACIES INTERPRETATION OF THE 
PARRY BAY FORMATION 

With tec tonic stability in the sou rce areas, terrigenous 
sedimentation decreased, and carbonate accumulated seaward 
of the distal Ellice tidal mudflats. Evaporation, together 
with restric ted circulation during earli est carbonate 
deposition, produced significant accumulations of evaporites 
in the lowermost part of the Parry Bay Formation. With 
transgression, carbonate spread across the fluvio-deltaic 
sediments of the Ellice Formation, extending into the 
southern part of Bathurst Inlet, and possibly much farthe r. 
The paleoslope and northeast-trending hingeline first 
established during late Ellice sedimentation was maintained 
throughout the deposition of the Parry Bay Formation. 
Stab ii i ty of the southern pa rt of the area, together with Ii ttle 
terr igenous sedimentation, produced the thin stromatolitic 
and elastic carbonate succession on the Hiukitak Platform . 
North of the hinge line, markedly different stromatoli tic a nd 
e lastic carbonate accumulated in a thicker succession within 
the Elu Basin. The platform-basin boundary is delineated by 
conical, laterally-linked stromatolites which pinch out against 
the platform margin . 

Shallowing and deepening-upward cycles, intraclast 
bearing doloarenite, isolated and thin discontinuous units of 
stromatolites, a nd oolite shoals characterize the Hiukitak 
Platform. Vast, thick uniformly elongate stromatolite 
sequences are c harac ter is tic of the equivalent Elu Basin. 
Laterally-linked conical stromatolites overlying shale a nd 
mudstone were deposited a t the basin margin in the 
southwest, whi le similar stromato!ites developed on tabular 
bioherms of c rudely-branchi ng columns in the northeast. 
Seaward, a possible barrier reef fo rmed of high reli ef mounds 
separated by inter -mound distributary channels marked the 
northern basin ma rgin. This reef complex spread southward 
across the basin during Parry Bay deposition, but never 
extended onto the Hiukitak Platform. 

STRUCTURAL GEOLOGY 

The Parr y Bay Formation and presumably the conform 
ably underlying Ellice Formation have been folded into a 
series of broad, upright, open a ntic lines and sy nc lines in the 
Kent Peninsula area (Fig. 2). The core of the anticline lies to 
the west of Naoyak Lake a nd the main syncline passes 
directly through the lake . The eastern limb of the syncli ne 
has been cut by two west-side-down normal faults with a 
calculated displacement of approximately 220 m. The 
calculated displacement is based on the lateral juxtaposition 
of equivalent members and distinctive individual units within 
other members in the lower part of the Parry Bay. 

The rocks west of Naoyak Lake form the western limb 
of the major anticline and form a west-dipping homoclinal 
succession from Parry Bay to the faulted succession on 
Imnaktuut Island in the northe rn part of Bathurst Inlet 
(Campbe ll, 1978). 

In the southern and central parts of Bathurst Inlet, the 
various Helikia n formations have been repeatedly b!ock
faulted, and the stratigraphic succession is repeated several 
times on the various islands. The main faults are the 
bounding faults on each side of the inle t, which created a 
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Figure 11. Major and minor dip-slip faults that affect the 
Helikian succession in the Bathurst Inlet area. 
The flanking faults on the east and west sides of 
the major graben zone (stippled) may have been 
reactivated post-Aphebian-pre-Helikian struc
tures. The central horst in the Banks Peninsula 
area is composed solely of Aphebian rocks. 

broad north-north west trending graben. A central horst of 
Aphebian rocks on Banks Peninsu la is in fau lt contact with 
f lanking Helikian sediments and volcanics . In addition to the 
grabens which flank the central horst, subsidia ry grabens, all 
wi th the east side down, have produced the repetition of the 
westerly-dipping succession (Fig. l J ). The displacement on 
each of these faults is relatively minor a nd probably all 
developed at the same time. The major faults, as well as 
some of the subsidiary block faults within the centr al graben, 
may have been produced as a resu lt of reactivation on older 
Aphebian fau lts. 

Whi le the post-Aphebian faults were active during the 
deposition of the basal rocks of the Helikian in the southern 
part of the inlet (Campbell, 1978) there is Ji ttle indication 
that this was the case in the north. 

ECONOMIC GEOLOGY 

Litt le of economic interest was noted during the f ield 
season. The Burnside River Formation contains no significant 
minera lization . At the base of the Elli ce Formation, 
however, in the Kongoyuar Point area, the contac t between 
the Ellic e Formation and the older rocks is defined by a well
exposed regolith. The Ellice Formation in this area rests on 
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older Helikia n Tinney Cove fanglomerate of Burnside River 
quartzite and also on deeply weathered Archean gneissic 
rocks. Slightly anomalous radi oactivity was noted in this 
area. On the largest of the islands to the east of Ovayor HiJJ, 
the base of the Ellice Formation also rests directly on deeply
weathered Archean rocks, a nd pa t c hes within the basement 
cause readings 5-8 times the reg ional background on the total 
count and a lso on the U + Th count. There is only a doubling 
of the Th count alone. 

While the contact between the EJJice and the Archean· is 
exposed very poorly within the area, the Archean in the 
vicinity of the contact has a very characteristic red 
weathering colour, caused by the precip itation of hematite in 
the regolith on the individual grains of the deeply weathered 
basement. Exploration in the area shou ld concentra te on the 
southern margin of the Elu Basin where the few contacts are 
exposed. To the north and west, the base of the Ellice is 
buried beneath you nger rocks. 

Scattered radiometric readings taken on Victoria Island 
yielded no higher readi ngs, either within the Ap hebia n or the 
Helikian(?) rocks. 

No mineralization was noted within the Parry Bay 
Formation, othe r than scattered chalcopyrite within the units 
in the vicinity of diabase dykes and si ll s. The solution 
collapse breccia displayed no mineralization at any of the 
Jocali ties observed. 
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