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Abstract

The work presented here is a subactivity of the Canada-Nunavut Geoscience Office’s (CNGO) Fury and Hecla Geoscience

Project. The aim of this subactivity is to evaluate the Ordovician stratigraphy on the unnamed peninsula in southwestern

NTS area 37F and northwestern NTS area 37C on northern Baffin Island. The fieldwork, carried out between July 18

and 30, 2018, focused on sampling carbonate and clastic rocks within the Ordovician succession at six localities that cov-

ered the different elevations and stratigraphic intervals in the project area. This work will provide essential data for more de-

tailed stratigraphic division, evaluating the ages of different stratigraphic units, and making stratigraphic correlations with

other areas around Foxe Basin using conodont microfossil data from processing the 74 samples collected.

Résumé

Les travaux dont fait état le présent rapport s’inscrivent dans le cadre d’un programme géoscientifique intégré de Fury and

Hecla mené par le Bureau géoscientifique Canada-Nunavut. Ce sous-programme a pour objet d’évaluer la stratigraphie

ordovicienne d’une péninsule non identifiée située au sud-ouest de la région paraissant sur le feuillet du SNRC 37F et au

nord-ouest du feuillet 37C, dans la partie nord de l’île de Baffin. Les travaux sur le terrain, qui se sont déroulés du 18 au 30

juillet 2018, ont surtout porté sur la cueillette à six emplacements d’échantillons de roches carbonatées et clastiques répartis

à différentes élévations et dans divers intervalles stratigraphiques de la succession ordovicienne à l’étude. Grâce à ces

travaux, d’importantes données seront recueillies en vue de l’établissement d’une répartition stratigraphique plus fouillée,

qui permettra de déterminer l’âge des diverses unités stratigraphiques et d’établir des corrélations stratigraphiques avec

d’autres régions environnant le bassin de Foxe. Les données utilisées pour ce faire proviendront de l’analyse des

microfossiles (conodontes) prélevés des 74 échantillons qui ont été recueillis.

Introduction

Ordovician strata are exposed on the unnamed peninsula in

the southwestern corner of NTS area 37F and the north-

western corner of NTS area 37C, northeast of Fury and

Hecla Strait on northern Baffin Island, Nunavut (Figure 1).

The earliest studies on the Ordovician strata in this area

were carried out by Jackson (1969) at a reconnaissance

scale. Three stratigraphic sections, numbered 25, 26 and 27,

were measured on the unnamed peninsula west of Steensby

Inlet by Trettin (1975), which is in the same area as this pro-

ject. Trettin (1975) recognized three rock units in the area:

members A and B of the Ship Point Formation and Map-

unit Ols. The two members were dated as early Middle Or-

dovician, questionably extending to late Early Ordovician

based on conodonts (Trettin, 1975). Map-unit Ols was dated
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as late Middle Ordovician based on macrofossils, which

was questionably extended to Late Ordovician (Trettin,

1975; Figure 2).

These Ordovician rock units were deposited in the Foxe

Basin, which occupied an area of about 190 000 km2 (Pinet

et al., 2013). In such a large sedimentary basin, detailed

stratigraphic studies have been restricted to Melville Penin-

sula and southern Baffin Island (McCracken and Bolton,

2000; Zhang, 2012, 2013). These studies revealed that the

youngest preserved Ordovician strata are different from lo-

cality to locality, the thickness of the same stratigraphic unit

varies at different localities, and the different stratigraphic

units lie unconformably on the Precambrian bedrock at

different localities (Figure 2).

Obviously, having data from only Melville Peninsula and

southern Baffin Island limits the knowledge to fully under-

standing the distribution of Ordovician strata in the entire

basin. More importantly, with the increased interest in hy-

drocarbon exploration in the Canadian Arctic, it is clear

that new data from other areas in the basin are needed to

better understand the Ordovician stratigraphy of the Foxe

Basin and correlations throughout the Arctic region. In or-

der to meet this objective, examination of the Ordovician

stratigraphy on the unnamed peninsula (southwestern NTS

area 37F and northwestern NTS area 37C) northeast of

Fury and Hecla Strait on northern Baffin Island was in-

cluded as one component of the CNGO’s Fury and Hecla

Geoscience Project, led by H. Steenkamp of the CNGO.

The other two components are Precambrian bedrock map-

ping and surficial geology. This paper summarizes the

fieldwork for the Ordovician stratigraphic component

conducted by the author during the field season of 2018.

Ordovician stratigraphy on the unnamed
peninsula (southwestern NTS area 37F and
northwestern NTS area 37C)

Ship Point Formation

The Ship Point Formation was defined originally as a

dolomitic unit lying between the Turner Cliffs and

Baillarge formations in the Admiralty Inlet area of Baffin

Island; however, all these units were dated as Late Ordovi-

cian (Blackadar, 1956). The Ship Point Formation was re-

defined by Trettin (1975) to include Member A and Mem-

ber B (Figure 2); Member A is ‘member S3’, a sandstone

unit of the Turner Cliffs Formation (Trettin, 1969), and

Member B is the original Ship Point Formation, a dolomitic

unit (Blackadar, 1956). Based on detailed field investiga-

tions between Igloolik Island and Roche Bay (Bolton,

1977; Sanford, 1977), Sanford and Grant (2000) divided

the Ship Point Formation into Units 1–4 (Figure 2). Basi-

cally, Unit 1 and Units 2–4 are equivalent to Member A and

Member B, respectively, of Trettin (1975). In southwestern

NTS area 37F and northwestern NTS area 37C, there is no

continuous section to expose the entire Ship Point Forma-

tion; therefore, Trettin’s (1975) division of the Ship Point

Formation into members Aand B is employed in the present

study (Figure 2).

In the study area, Member A of the Ship Point Formation is

white or light grey, medium- to coarse-grained, thinly to

massively bedded sandstone that weathers to a light brown-

orange colour. It is uncertain whether Member A lies

disconformably on the Cambrian Turner Cliffs Formation

or unconformably on the Precambrian bedrock because the

lower contact of Member A is not exposed and it is most

likely below sea level. Member B is composed mainly of

light grey to tan, thin- to thick-bedded dolostone and argil-

laceous dolostone, which is the dominant lithology of the

Ship Point Formation.
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Figure 1: Simplified geology for the vicinity of Fury and Hecla Strait
(modified from Wheeler et al., 1997), showing the location of NTS
areas 37F and 37C (black outlines) and the project area on the un-
named peninsula west of Steensby Inlet (red polygon).



Frobisher Bay and Amadjuak formations

The informal name, Map-unit Ols, was first applied by

Trettin (1975) to a monotonous succession of variably

dolomitic limestone that disconformably overlies the Ship

Point Formation (Figure 2). New names were proposed for

the three rock units that stratigraphically succeed the Ship

Point Formation, namely the Frobisher Bay, Amadjuak and

Foster Bay formations (Sanford and Grant, 1990). The for-

mer two replaced Trettin’s (1975) Map-unit Ols.

The Frobisher Bay Formation in the Foxe Basin is well ex-

posed on Melville Peninsula and southern Baffin Island. It

is a thin unit (about 15 m) of limestone and argillaceous

limestone that disconformably overlies the Ship Point For-

mation on Melville Peninsula and unconformably lies on

Precambrian bedrock on southern Baffin Island (Sanford

and Grant, 2000; Zhang, 2012, 2013; Figure 2). It is charac-

terized by its distinctive Gonioceras-Labyrinthites

macrofossil assemblage (Bolton, 1977, 2000). Since no

components of this macrofossil assemblage were found

during this study, it could not be confirmed that the

Frobisher Bay Formation occurs in the study area.

The Amadjuak Formation is composed of dark grey or

brown-grey limestone and is characterized by irregular

zones of yellowish orange mottling on almost all bedding

planes, which are formed by diagenetic dolomite (Zhang et

al., 2011). These rocks are only found as eroded remnants

on the tops of several mesas in the study area.

Localities and samples

After a reconnaissance survey, the field investigations were

focused in seven localities (Figure 3) from the coast to the

highest elevation on the unnamed peninsula, where the
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Figure 2: Stratigraphic correlation in the Foxe Basin area.
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Figure 3: Location (red dots and lines) of the seven main Ordovician localities studied in NTS areas 37F and 37C during the 2018
field season. The base map is a SPOT satellite colour image (Airbus Defence and Space, 2018).



strata are relatively well exposed. The Ordovician strata in

the study area are slightly dipping southeast (about 2–3°),

and the sections at these seven localities from the coast to

the highest elevation encompass all the stratigraphic units

exposed on the peninsula. Table 1 summarizes the co-ordi-

nates, rock units and samples at each locality. The detailed

lithology and stratigraphic units at each locality are pro-

vided in the following discussion.
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Table 1: Summary of the field localities and samples in NTS areas 37F and 37C.



Locality 1

Locality 1 is right on the east coast (Figure 3), where 5 m of

thin- to medium-bedded, carbonate-cemented, orange-

weathering sandstone is exposed (Figure 4a). This is the

only exposure of Member A of the Ship Point Formation

along the coast in the study area. It is uncertain if this out-

crop represents the lowest Member Aof the Ship Point For-
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Figure 4: Outcrops at a) locality 1, b) locality 3, e) locality 5, f) locality 6 and g) locality 7. Other images: c) SPOT colour image (Airbus De-
fence and Space, 2018) around locality 3, showing the different colours between Members A and B of the Ship Point Formation (yellow line
and dot represent 50 m contour line and sample SZ18-03-07, respectively); and d) typical lithology of the Amadjuak Formation at locality 4.



mation, because the strata below this outcrop are below sea

level. Two thin-bedded sandstone samples were collected

for processing conodonts.

Locality 2

Locality 2 is on the northern slope of a mesa, elongated

northwest-southeast (Figure 3), and at an elevation of about

60 m. About 10 m of grey, thin- to medium-bedded, yellow-

ish-brown–weathering dolostone is exposed. Based on the

elevation and lithology, the rocks exposed at this locality

most likely belong to lower Member B, Ship Point Forma-

tion. Three thin-bedded dolostone samples were collected

for processing conodonts.

Locality 3

Locality 3 is on the northern slope of an isolated mesa, elon-

gated north-south, in the northwestern part of the study area

(Figure 3). The section started at an elevation of about 35 m

and ended at an elevation of about 65 m. Approximately 30

m of sandstone and dolostone are exposed at four terraces

on the slope (Figure 4b), and this section extends across the

boundary between members Aand B, Ship Point Formation

at an elevation of about 50 m and between conodont sam-

ples SZ18-03-06 and SZ18-03-07. At this elevation, the

SPOT colour image (Airbus Defence and Space, 2018)

shows a sharp colour change from dark brown (Member A)

to pinkish grey (Member B; Figure 4c); this feature can be

seen throughout the entire study area (Figure 3) and is use-

ful in geomapping. Six sandstone and seven dolostone

samples were collected for processing conodonts.

Locality 4

Locality 4 is on the top of a mesa in the north-central part of

the study area (Figure 3). The section begins at the highest

point, at an elevation of between 180 and 190 m, and ends

downslope at an elevation of about 140 m. Ten limestone

and eleven dolostone samples were collected from the more

than 40 m thick section for processing conodonts. This sec-

tion extends across the boundary between the Ship Point

and Frobisher Bay/Amadjuak formations. The boundary is

between 160 m and 170 m in elevation and between cono-

dont samples SZ18-04-10 and SZ18-04-11. Based on field

observations, it is uncertain if the lower part of this lime-

stone unit belongs to the Frobisher Bay Formation; the data

from the conodont samples may help in the stratigraphic as-

signment. However, the rocks exposed on the top of the

mesa at an elevation greater than 180 m exhibit typical

lithological features of the Amadjuak Formation, being

dark grey or brown-grey limestone with yellowish orange

irregular zones of mottling on bedding planes (Figure 4d).

Based on petrographic study, the irregular yellowish or-

ange zones are formed by diagenetic dolomite (Zhang et al.,

2011). If the stratigraphic interval between elevations of

160 and 180 m includes both Frobisher Bay and Amadjuak

formations, then the Amadjuak Formation segment would

be a very thin erosional remnant, perhaps representing only

the lowest part of this formation.

Locality 5

Locality 5 is within a deeply incised creek in the north-cen-

tral part of the study area (Figure 3). The dolostone of mem-

ber B, Ship Point Formation is very well exposed (Fig-

ure 4e) between elevations of 40–50 m and 90–100 m. The

creek exposes a major part of member B but not the bound-

ary between members A and B or the boundary between the

Frobisher Bay and Ship Point formations. Twenty-seven

dolostone samples were collected for processing

conodonts.

Locality 6

Locality 6 is on the top of a mesa in the north-central part of

the study area (Figure 3). The limestone is well exposed

along a gentle slope (Figure 4f) between the top of the mesa

(at an elevation of greater than 160 m) and an elevation of

between 160 and 150 m. These rocks are similar to those

exposed above an elevation 160 m at locality 4; they may

include both Frobisher Bay and Amadjuak formations, or

possibly consist only of the Amadjuak Formation. Eight

limestone samples were collected for processing cono-

donts, which should help in determining the stratigraphic

assignment.

Locality 7

Locality 7 is right on the southeast coast (Figure 3), where

5–6 m of thin- to medium-bedded, grey dolostone is ex-

posed (Figure 4g). This is most likely member B, Ship Point

Formation. The basal member B of the Ship Point Forma-

tion occurs near sea level in the southeastern part of the

area, rather than at an elevation of about 50 m, as seen at lo-

cality 3 in the northwestern part, because the southeasterly

dip of the strata has gradually lowered their stratigraphic

position in a southeasterly direction. No conodont samples

were collected from this locality.

Estimating thickness of different
stratigraphic units and mapping Paleozoic
portion on the unnamed peninsula

As the Ordovician strata are only slightly dipping or nearly

horizontal, and no major faults and folds are found in the

study area, the elevation data can be used to determine the

boundaries between different stratigraphic units and esti-

mate the thickness of different rock formations. This is the

same procedure that was used for studying Upper Ordovi-

cian stratigraphy on Melville Peninsula and Akpatok

Island, Nunavut (Zhang 2013, 2018).

• Member A, Ship Point Formation: The boundary be-

tween members A and B is exposed at an elevation of

about 50 m at locality 3. This means that the minimum

thickness of Member A is 50 m, but it is most likely
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thicker because its lower boundary is not exposed in the

study area.

• Member B, Ship Point Formation: The boundary be-

tween Member B and the Frobisher Bay/Amadjuak for-

mations is exposed between elevations of 160 and

170 m at locality 4. This, plus the 50 m elevation of the

boundary between members Aand B noted above, show

that the thickness of Member B is about 110–120 m in

the study area.

• Frobisher Bay/Amadjuak formations: The limestone of

the Frobisher Bay/Amadjuak formations was seen

above an elevation of 160 m at locality 4 and above an

elevation of 150–160 m at locality 6. The boundary be-

tween Member B of the Ship Point Formation and the

Frobisher Bay/Amadjuak formations is exposed be-

tween elevations of 160 and 170 m at locality 4; and the

highest elevation in the study area is at locality 4, which

is more than 180 m. Thus, the thickness of the Frobisher

Bay/Amadjuak formations is only about 20 m in the

study area, which indicates that most of Amadjuak For-

mation has been eroded off in the study area compared

with other areas in the Foxe Basin.

• The geological map in Figure 5 has been created based

on the field observations, the defined boundaries dis-

cussed above and the SPOT satellite colour image (Air-

bus Defence and Space, 2018).

Absence of an Ordovician organic-rich
interval on the unnamed peninsula

No evidence was found for any Ordovician organic-rich in-

terval from the coast up to the highest point of the study

area, which covers a stratigraphic interval of more than 180

m in thickness. In the Foxe Basin, the confirmed Ordovi-

cian organic-rich interval occurs in the lower Amadjuak
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Figure 5: Geology of the unnamed peninsula in southwestern NTS area 37F and northwestern NTS area 37C.



Formation (Macauley, 1987; Riva, 2000; Zhang, 2012;

Zhang and Riva, 2018). Another organic-rich interval

could be in the Foster Bay Formation, the possible presence

of which is based on the organic-rich rubble at the top of

Akpatok Formation on southern Baffin Island (Zhang,

2012). Obviously, the Foster Bay Formation does not exist

in the study area. The question, therefore, is whether the

remnant of the Amadjuak Formation in the study area could

preserve the organic-rich interval. The total thickness of

Frobisher Bay/Amadjuak formations is only about 20 m in

the study area. If the 20 m of limestone includes the

Frobisher Bay Formation, which is about 15 m elsewhere in

the Foxe Basin, it is most unlikely that the organic-rich in-

terval is preserved in the lower Amadjuak Formation.

Therefore, the author considers that the organic-rich inter-

val had already been eroded from the study area if it was

originally deposited in the area during the Ordovician.

Economic considerations

The aim of the project was to evaluate the Ordovician stra-

tigraphy and the presence/absence of an organic-rich inter-

val (i.e., the source rock for the petroleum system) in south-

western NTS area 37F and northwestern NTS area 37C.

The field investigation in the selected area resulted in

1) identification of the boundaries between different mem-

bers and formations; 2) estimation of the thickness of dif-

ferent rock formations; 3) creation of a geological map;

4) assessment of whether an organic-rich interval was pres-

ent in or eroded from the area; and 5) sampling of clastic

and carbonate rocks for processing conodonts to aid in

paleontological dating and correlation of the stratigraphic

units.

This preliminary work, expanding on earlier reconnais-

sance survey done several decades ago, has increased the

understanding of the Ordovician stratigraphy and petro-

leum potential in the Foxe Basin, and could eventually as-

sist in the evaluation of the petroleum system in the basin.

The post-field studies on conodont microfossils will pro-

vide detailed data to improve the age assignment of the

stratigraphic units and their correlation within the Foxe Ba-

sin and to other regions of the Arctic and Hudson Bay

Basin.
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