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Abstract

The work presented here is a subactivity of the GEM-2 Integrated Geoscience of the Northwest Passage: Boothia Penin-

sula–Somerset Island Activity. The aim of the subproject is to evaluate the Ordovician stratigraphy on Boothia Peninsula.

Fieldwork on the Ordovician stratigraphy of Boothia Peninsula was carried out by the Canada-Nunavut Geoscience Office

(CNGO) between July 17 and 30, 2017. It focused on sampling carbonate rocks within the Ordovician sequence at two sec-

tions on the peninsula. This work will provide essential data for more detailed stratigraphic division, evaluating the ages of

different stratigraphic units and making stratigraphic correlations with other Arctic islands.

Résumé

La présente étude s’inscrit dans le cadre des Travaux géoscientifiques intégrés sur le passage du Nord-Ouest : activité rela-

tive à la région de la presqu’île de Boothia et de l’île Somerset qui fait partie du programme GEM-2. Ce sous-projet a pour

objet d’examiner la stratigraphie ordovicienne de la presqu’île de Boothia. Les travaux sur le terrain visant à accomplir cette

tâche ont eu lieu du 17 au 30 juillet 2017 et ont été entrepris par le Bureau géoscientifique Canada-Nunavut. Ils ont surtout

porté sur la cueillette d’échantillons de roches carbonatées provenant de deux sections de la séquence ordovicienne de la

presqu’île. Ces travaux fourniront des données essentielles à l’aide desquelles il sera possible de poursuivre l’examen

détaillé de la stratigraphie de l’endroit, de déterminer l’âge des différentes unités stratigraphiques et d’établir des cor-

rélations stratigraphiques avec d’autres îles de l’Arctique.

Introduction

Boothia Peninsula (formerly Boothia Felix), a large penin-

sula extending from Nunavut’s northern mainland into the

Canadian Arctic, is about 32 300 km2 in area and located at

the northernmost tip of mainland North America. It is sepa-

rated from Somerset Island by Bellot Strait. Geologically,

the peninsula is formed on a central spine of Precambrian

rock, flanked by Paleozoic carbonate and sandstone low-

lands (Figure 1a). Its important tectonic and geographic lo-

cation makes it key for understanding the Paleozoic stratig-

raphy on the Boothia Uplift.

Almost no geological information about Paleozoic rocks

from the Boothia region existed until the Geological Sur-

vey of Canada began systematic studies in the Arctic Is-

lands in 1947. Fortier (1948) provided a general descrip-

tion of the geological structure and the physiography of the

region. Fraser (1958) described the distribution of the crys-

talline Precambrian basement and the overlying Paleozoic

rocks on Boothia Isthmus in some detail. Abrief stratigraph-

ic and structural report, partially including Boothia Penin-

sula, was published as a result of Operation Prince of Wales

in 1962 (Blackadar and Christie, 1963). In the course of this

operation, Christie (1963) paid the first attention to the stra-
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tigraphy of the Paleozoic rocks on Boothia Peninsula. The

important contribution in the early studies on Paleozoic rocks

in the Boothia region was that Ordovician and Silurian fos-

sils were collected from outliers on the Boothia Precam-

brian belt and it was noted that these beds apparently pre-

date the Boothia Uplift; a latest Silurian or Early Devonian

date for the start of tectonism in the Boothia region was es-

tablished by Thorsteinsson and Tozer (1963).
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Figure 1: a) Simplified geological map of Boothia Peninsula and vicinity (modified from Wheeler et al., 1997), showing the locations of Pa-
leozoic sections (red dots) measured and sampled during this study; b) and c) Lord Lindsay River and Pasley Bay sections, respectively, on
a Google Maps

TM
base (Google, 2013). Abbreviations: PB, Pasley Bay; LLR, Lord Lindsay River.



Christie (1973) carried out more detailed studies on the Pa-

leozoic rocks on Boothia Peninsula, during which three

stratigraphic units were established, the Boothia Felix

(Middle Cambrian), Netsilik (Lower Ordovician) and

Franklin Strait (Ordovician and Silurian) formations. All of

these formation names were subsequently abandoned and

replaced by the well-established stratigraphic units of the

Arctic Islands, the Ship Point, Bay Fiord, Thumb Moun-

tain, Irene Bay and Allen Bay formations, by Miall and

Kerr (1980; Figure 2). It is worth noting that there was in-

sufficient fossil evidence to support whether abandoning

Christie’s (1973) stratigraphic nomenclatures and adopting

the existing stratigraphic terms was reasonable. More im-

portantly, with the increased interest in hydrocarbon and

mineral exploration in the Canadian Arctic, it is clear that

new data are needed to gain a better understanding the Pa-

leozoic stratigraphic distribution and correlation in the

Arctic region. In order to meet this objective, the Paleozoic

stratigraphy on Boothia Peninsula was designed as one

component of the GEM-2 Integrated Geoscience of the

Northwest Passage: Boothia Peninsula-Somerset Island

Activity, led by M. Sanborn-Barrie of the Geological Sur-

vey of Canada (GSC), Ottawa; the other two components

are Precambrian bedrock mapping and surficial geology.

This paper summarizes the fieldwork for the Paleozoic stra-

tigraphy component conducted during the field season of

2017.

Paleozoic stratigraphic units on Boothia
Peninsula

Boothia Felix Formation

The Boothia Felix Formation was established by Christie

(1973) for an ~110 m thick unit of sandy dolostone and

sandstone with thin beds of intraformational conglomerate.

This formation was assigned to the Early and Middle Cam-

brian, based on trilobites, with an Upper Cambrian discon-

formity between it and the overlying Netsilik Formation

(Christie, 1973). This formation name was abandoned by

Miall and Kerr (1980) based on 1) the basal contact of the
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Figure 2: Previous Paleozoic stratigraphic correlation on Boothia Peninsula. The Ordovician
and Silurian stages in the Geological Time Scale (GTS 2012) are adopted from Cooper and
Sadler (2012) and Melchin et al. (2012), respectively. In the right-hand column, 1, 2 and 3 rep-
resent the Bay Fiord, Thumb Mountain and Irene Bay formations, respectively. The area
shaded with grey represents the stratigraphic interval investigated during this study. Abbrevi-
ations: E, Early; Fm, Formation; Gr, Group; L, Late; M, Middle.



Boothia Felix Formation not being observed and the com-

plete section of the formation having nowhere been seen in

stratigraphic contact; 2) no positive evidence of an Upper

Cambrian disconformity on Boothia Peninsula; and 3) the

lithology of the Boothia Felix Formation being similar to

parts of the Gallery and Turner Cliff formations of the Arc-

tic Islands. The Boothia Felix Formation is beyond the

scope of this study.

Netsilik Formation

The Netsilik Formation was created by Christie (1973) by

using Lord Lindsay River (Figure 1a, b) as the type section

for an ~150 m thick, thin-bedded, dark to greenish-grey

weathering sandstone and sandy and shaly dolostone (Fig-

ure 3a, b). The grey sandstone with dolostone matrix is

dominant in the lower parts of the type section (Figure 3b),

and the greenish-grey weathering sandy and shaly dolo-

stone is prominent in the upper parts of the type section

(Figure 3a). Based on graptolite and trilobite fossils, this

formation was designated an age of Early Ordovician

(Christie, 1973). However, the Netsilik Formation was

abandoned by Miall and Kerr (1980) because 1) the com-

plete sections of the formation have nowhere been seen in

stratigraphic contact, and the relationship between the

Netsilik and underlying Boothia Felix formations is prob-

lematic; and 2) the Early Ordovician fossils of the Netsilik

Formation were collected only from the upper part of the

formation, so it is confined to the lower part of the Lower

Ordovician and overlaps the age range of the Turner Cliff

Formation (Miall and Kerr, 1980; Figure 2).

Franklin Strait Formation

Blackadar and Christie (1963) named “map-unit 9” for a

succession of “light weathering, relatively competent

dolostone, dolomitic sandstone, and minor sandstone con-

taining Ordovician and probably Silurian fossils” occur-

ring throughout Somerset and Prince of Wales islands and

Boothia Peninsula. This unit was formally named the

Franklin Strait Formation by Christie (1973), taking the

Pasley Bay section (Figure 1a, c) as the type section. This

formation is a sequence of dolostone and calcareous dolo-

stone (Figure 3c–e) with a thickness about 670 m (?). Based

on the fossil gastropods, corals and algae from the forma-

tion, its age was assigned to late Middle Ordovician to mid-

dle Silurian (Christie, 1973). This formation was also aban-

doned by Miall and Kerr (1980) because 1) the Allen Bay

Formation and Cornwallis Group are two well-established

stratigraphic units throughout the Arctic Islands; and on

Somerset Island and throughout much of northeastern

Boothia Peninsula, “map-unit 9” of Blackadar and Christie

(1963) has been reassigned to these two units; and 2) the

Cornwallis Group is absent from the Pasley Bay section on

western Boothia Peninsula and the ‘Lost River’ section on

northeastern Boothia Peninsula (not visited by the author).

Thus, the Franklin Strait Formation was replaced by the

Ship Point, Bay Fiord, Thumb Mountain, Irene Bay and

Allen Bay formations of the Arctic Islands, with ages rang-

ing from late Early Ordovician to middle Silurian and

dissected by a couple of interpreted disconformities

(Figure 2; Miall and Kerr, 1980).

Fieldwork on Boothia Peninsula

Fieldwork on Paleozoic stratigraphy focused on two sec-

tions that are the type sections of the Netsilik and Franklin

Strait formations (Christie 1973); it was carried out in four

and half days between July 17 and 30, 2017, owing to

weather issues and the unavailability of a helicopter. The

aim of the fieldwork was to collect new stratigraphic and

paleontologic data to answer the following scientific

questions:

1) What is the total thickness of the Netsilik and Franklin

Strait formations exposed on Boothia Peninsula?

2) What are the ages of the Netsilik and Franklin Strait for-

mations?

3) Are there any unconformities within the Franklin Strait

Formation?

4) Which stratigraphic units of the Arctic Islands can be

compared to the Netsilik and Franklin Strait formations

on Boothia Peninsula, and is it reasonable to abandon

the Netsilik and Franklin Strait formations?

Lord Lindsay River section

The Lord Lindsay River section (Figure 1b) is a type sec-

tion of the Netsilik Formation (Christie, 1973). The rocks

are distributed discontinuously along the river and are

nearly horizontal but with an overall slightly northwest-

ward dip, so that successively higher stratigraphic levels

are encountered following the river upstream from point A

(lat. 70°02’20.7"N, long. 93°22’52.3"W) to point B (lat.

70°06’56.3"N, long. 93°31’44.5"W) in Figure 1b. How-

ever, the rocks are exposed mainly in vertical river cliffs on

the concave bank of the meandering river, which makes

sampling difficult.

In order to search for outcrops with workable sections for

sampling, the field survey was carried out on foot and, for

three days, with helicopter support for drop-off and pick-

up. It is about 23 km along the meandering river from

point A to point B, within which distance forty-six 3 kg car-

bonate samples were collected for conodont microfossils.

Most samples were collected from the middle and upper

parts of the section that is dominated by medium- to thin-

layered dolostone (Figure 3a); only a few were collected

from the lower part of the section that consists mainly of

sandstone with sparse dolostone interbeds (Figure 3b).

These samples have been shipped to the conodont lab at

GSC Vancouver for processing. The conodonts from these

samples will be critical in testing the age of the Netsilik For-

mation and resolving whether the Netsilik Formation, or
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part of Netsilik Formation, should be replaced in nomen-

clature by the Turner Cliff and Ship Point formations

(Figure 2).

Pasley Bay section

The Pasley Bay section is the type section of the Franklin

Strait Formation, located on a flat hill near Pasley Bay on

western Boothia Peninsula (Figure 1c). This hill is largely

covered by frost-shattered carbonate rubble (Figure 3c),

but some outcrops of Franklin Strait Formation are exposed

in a shallow, dried-out ditch between points A and B in Fig-

ure 1c. The orientation of the rocks in the ditch is almost

vertical, or slightly overturned with a north-northwest

strike (Figure 3d). They are interpreted as having been up-

ended during Silurian–Devonian tectonism and formation
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Figure 3: Typical lithology of the Netsilik and Franklin Strait formations on Boothia Peninsula: a) greenish-grey weathering sandy and shaly
dolostone in the upper Netsilik Formation, upper reach of Lord Lindsay River; b) grey sandstone (normally covered by orange- or black-col-
oured lichen) with dolostone matrix in the lower Netsilik Formation, lower reach of Lord Lindsay River; c) frost-shattered carbonate rubble of
the Franklin Strait Formation, hill near Pasley Bay; d) vertical or reversed occurrence of Franklin Strait Formation, shallow ditch on the hill
near Pasley Bay; e) Franklin Strait Formation, distributed along a major fault bordering the Precambrian rocks (dark brown colour in the dis-
tance); f) fossil gastropod Maclurites sp., eastern side of section A–B in Figure 1c.



of the Boothia Uplift along a major fault bordering the Pre-

cambrian rocks (dark brown colour on the right in Figure 1c

and in the distance in Figure 3e) to the east (Christie, 1973).

The section (Figure 1c) was measured perpendicularly to

the strike, from point A (lat. 70°36’24.0"N, long.

95°31’25.5"W) to point B (lat. 70°36’32.2"N, long.

95°30’54.8"W), spanning a thickness of about 400 m of

Franklin Strait Formation strata. Within the limited work-

ing hours (~10 hours total), forty-eight 3 kg dolostone and

calcareous dolostone samples were collected for conodont

microfossil analysis. Most of the samples were collected

from outcrops, with a few representing frost-shattered

rubble.

These samples have been shipped to the conodont lab at

GSC Calgary for processing; the conodonts from these

samples will help provide information about the age of the

Franklin Strait Formation. A fossil gastropod, Maclurites

sp. (Figure 3f), was found on the west side of section A–B;

this fossil belongs to the Arctic Ordovician fauna reported

from the Thumb Mountain and Irene Bay formations on

Ellesmere Island (Kerr, 1967). Other species typical of the

Arctic Ordovician fauna were also found in the Thumb

Mountain and Irene Bay formations on Somerset Island

(Miall and Kerr, 1980). The conodonts from the Pasley Bay

section will help determine whether the Franklin Strait For-

mation can be divided into the Ship Point, Bay Fiord,

Thumb Mountain and Irene Bay formations of the Arctic

Islands, as suggested by Miall and Kerr (1980; Figure 2);

and, if so, where the boundaries among these units are and

whether any disconformities occur among the units.

Future work

As mentioned earlier, all samples collected from the Net-

silik and Franklin Strait formations of Christie (1973) at the

Lord Lindsay River and Pasley Bay sections have been sent

to the conodont labs at GSC Vancouver and GSC Calgary

for extraction of conodonts by acid dissolution. Future

work focuses on identification of conodont species among

the numerous specimens, recognition of different conodont

faunas and division of the strata into conodont zones, which

should resolve the scientific questions posed earlier in this

paper.

Economic considerations

Stratigraphically, this study will fill a biostratigraphic gap

in the Paleozoic strata on Boothia Peninsula. The project

will provide essential data for evaluating the age of the

Netsilik and Franklin Strait formations of Christie (1973),

testing the stratigraphic division by Miall and Kerr (1980)

and making reasonable stratigraphic correlations with

other Arctic islands. Tectonically, the preserved Paleozoic

rocks in the Lord Lindsay River area on southern Boothia

Peninsula are the remnants of the entire Paleozoic sequence

and are almost undisturbed by the faults and folds that

formed during the Silurian–Early Devonian Boothia Up-

lift. The conodonts from this area will reveal the age of the

youngest strata in this area, which will provide direct evi-

dence for how much of the Paleozoic strata was eroded off

the Boothia Peninsula following the late Silurian–Early

Devonian Boothia Uplift.
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