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PREFACE

The Pine Point area on the south shore of Great Slave Lake was one of Canada’s major lead and
zinc producers from 1965 to 1990. The host rocks for the Mississippi Valley-type ore deposits are
Middle Devonian carbonate strata within the Pine Point carbonate barrier complex, which
separates a shale basin in the north and northwest from an evaporite basin in the south.

This bulletin describes the biostratigraphy of the Middle Devonian strata of the south shore of
Great Slave Lake, and from adjacent areas. The data are relevant for correlating the rock units and
understanding their interfingering relationships. It presents an update of the complete Devonian
stratigraphic succession of the region, and timing data for the transgressive-regressive cycles of the
Middle Devonian. Two major fossil groups, brachiopods and conodonts, are of particular
importance for correlation and dating, because they provide biostratigraphic control in the
carbonate and shaley facies respectively. Important species of these groups are documented by
detailed taxonomic descriptions.

This work is the product of ongoing detailed paleontological studies in support of the
correlation, mapping, and exploration of Devonian rocks in western Canada, where they are major
sources of hydrocarbon and mineral resources.

M.D. Everell
Assistant Deputy Minister
Earth Sciences Sector

PREFACE

La région de Pine Point, sur la rive sud du Grand lac des Esclaves, est I'une des régions
canadiennes dont la production de plomb et de zinc a été parmi les plus élevées entre 1965 et 1990.
Les roches hotes des gisements de type Mississippi-Valley de ce secteur sont des couches
carbonatées du Dévonien moyen appartenant au complexe de barriére carbonaté de Pine Point, qui
sépare un bassin de shale au nord et au nord-ouest d’un bassin d’évaporites au sud.

Le présent bulletin contient une description de la biostratigraphie de la succession du Dévonien
moyen présente sur la rive sud du Grand lac des Esclaves et dans les régions adjacentes. Les
données qui sont présentées permettent de corréler les unités lithologiques et de comprendre les
relations d’interdigitation qui les caractérisent. Le bulletin contient une mise & jour de la
stratigraphie de lensemble de la succession dévonienne de la région, ainsi que des données ayant
trait & la chronologie des cycles de trangression-régression au Dévonien moyen. Deux principaux
groupes de fossiles, les brachiopodes et les conodontes, sont particuliérement importants pour la
corrélation et la datation des couches, assurant un bon controle biostratigraphique dans les faciés
de roches carbonatées pour les premiers et dans les shales pour les seconds. Les espéces importantes

de ces groupes sont documentées par des descriptions taxonomiques détaillées.

Ce compte rendu est le produit d’études paléontologiques détaillées en cours qui visent 4 appuyer
les travaux de corrélation, de cartographie et d’exploration des roches dévoniennes de 1’Ouest du
Canada, la on celles-ci constituent d’importantes sources d’hydrocarbures et de minéraux
économiques.

M.D. Everell
Sous-ministre adjoint
Secteur des sciences de la Terre






12
12
12
12
13
13
13
17
17
17
19
19
20
20
21
22
22
22
23
24
24
25
25
25
25
26
26
27
27
29
30
30
31
31
32
41
42
42
44
45
46
47
48
48
48
48
48
49
50
51

PART I: Stratigraphy and brachiopod faunas
CONTENTS

Abstract/Résumé
Summary
Sommaire
Introduction
Purpose
Present work
Methods
Acknowledgments
Stratigraphy
Introduction
La Loche Formation
Fitzgerald Formation
Biostratigraphy
Cold Lake Formation
Chinchaga Formation
Biostratigraphy
Hay Camp Member along Slave River
Biostratigraphy
Hay Camp Member along Salt River
Hay Camp Member at Bell Rock
Dolostone member on Little Buffalo River
Little Buffalo Formation (abandoned)
Methy Formation
Biostratigraphy
Keg River Formation
Biostratigraphy
La Butte Member along Slave River
La Butte Member along Salt River
Biostratigraphy
Limestone and dolostone member on Little Buffalo River
Biostratigraphy
Keg River Formation in Fort Resolution area
Biostratigraphy
Pine Point Formation
Fine-grained dolostone member
Biostratigraphy
Bituminous limestone member
Biostratigraphy
Buffalo River Member
Biostratigraphy
Sulphur Point Formation
Biostratigraphy
Watt Mountain Formation
Biostratigraphy
Slave Point Formation
Facies M (Amco Member)
Facies N (Tidal flat member)
Facies O (Shallow platform member)
Facies P (Deep platform member)
Biostratigraphy
Hay River Formation
Biostratigraphy
Systematic paleontology



51
51
51
51
52
52
52
52
52
54
54
54
54
55
55
55
56
56
56
56
56
58
58
58
58
60
60
60
60
60
62
62
62
62
64
64
64
64
64
64
65
65
65
66
66
66
67
67
67
67
67
69
69
69
69
71

Superfamily Lingulacea Menke, 1828
Family Lingulidae Menke, 1828
Genus Barroisella Hall and Clarke, 1892
Barroisella? minuta (Meek)
Superfamily Enteletacea Waagen, 1884
Family Schizophoriidae Schuchert and Le Vene, 1929
Subfamily Schizophoriinae Schuchert and Le Vene, 1929
Genus Schizophoria King, 1850
Schizophoria mcfarlanei (Meek, 1868)
Family Stropheodontidae Caster, 1939
Subfamily Stropheodontinae Caster, 1939
Genus Cymostrophia Caster, 1939
Cymostrophia? sp.
Family uncertain
Genus Floweria Cooper and Dutro, 1982
Floweria? sp.
Superfamily Chonetacea Bronn, 1862
Family Chonetidae Bronn, 1862
Subfamily Chonetinae Bronn, 1862
Genus Rhyssochonetes Johnson, 1970
Rhyssochonetes aurora medialis Norris n. subsp.
Family Productellidae Schuchert and Le Vene, 1929
Subfamily Productellinae Schuchert and Le Vene, 1929
Genus Productelia Hall, 1867
Productella verecunda Crickmay, 1963
Superfamilly Productacea Gray, 1840
Family Leioproductidae Muir-Wood and Cooper, 1960
Subfamily Devonoproductinae Muir-Wood and Cooper, 1960
Genus Devonoproductus Stainbrook, 1943
Devonoproductus primus Crickmay, 1963
Family Pentameridae M’Coy, 1844
Subfamily Gypidulinae Schuchert and Le Vene, 1929
Genus Gypidula Hall, 1867
Gypidula? presquilensis Norris n. sp.
Superfamily Atrypacea Gill, 1871
Family Atrypidae Gill, 1871
Subfamily Atrypinae Gill, 1871
Genus Anatrypa Nalivkin, 1941
Subgenus Variatrypa Copper, 1966
Anatrypa (Variatrypa) exoleta Johnson, 1974
Subfamily Spinatrypina Copper, 1979
Genus Spinatrypa Stainbrook, 1951
Spinatrypa sp. A
Subfamily Spinatrypina Copper, 1979
Genus Spinatrypina Rzhonsnitskaya, 1964
Spinatrypina sp. A
Superfamily Athyridacea M’Coy, 1844
Family Athyrididae M’Coy, 1844
Subfamily Athyridinae M’Coy, 1844
Genus Leptathyris Siehl, 1962
Leptathyris obsolescens Johnson, 1974
Superfamily Cyrtiacea Frederiks, (1919), 1924
Family Ambocoeliidae George, 1931
Genus Emanuella Grabau, 1923
Emanuella caldwelli Norris n. sp.
Emanuella meristoides (Meek, 1868)
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Emanuella sublineata (Meek, 1868)
Family Ambocoeliidae George, 1931
Genus Echinocoelia Copper and Williams, 1935
Echinocoelia sp.
Superfamily Cyrtinacea Frederiks, 1912
Family Cyrtinidae Frederiks, 1912
Genus Cyrtina Davidson, 1858
Cyrtina sp.
Superfamily Delthyridacea Phillips, 1841
Family Reticularidae Waagen, 1883
Genus Warrenella Crickmay, 1953
Warrenella parafranklinii Norris n. sp.
Warrenella plicata Johnson, 1974
Warrenella posteruskirki Norris n. sp.
Warrenella whittakeri Norris n. sp.
Family Elythidae Frederiks, 1919 (1924)
Genus Elita Frederiks, 1918
Elita? sp.
Superfamily Stringocephalacea King, 1850
Family Stringocephalidae King, 1850
Subfamily Stringocephalinae King, 1850
Genus Stringocephalus Defrance, in de Blainville, 1825
Stringocephalus sp. B of Warren and Stelck, 1962
Superfamily Cryptonellacea Thomson, 1926
Family Cryptonellidae Thomson, 1926
Genus Cryptonella Hall, 1861
Cryptonella? sp.
References
Appendix
1. Locality register
2. Locality register of rhynchonellid brachiopods collected by Paul Sartenaer
3. Described section at Bell Rock on Slave River

Figures

1. Map showing station localities along the south shore of Great Slave Lake exclusive of
those in the vicinity of Pine Point, which are shown on Figure 2
2. Enlarged map of Pine Point area showing station localities
3. Geological map of the Pine Point and adjacent areas on the south side of Great Slave
Lake (after Norris, 1965; Rhodes et al., 1984)

4. Devonian rock units, conodont zones, and main brachiopod and other faunas on south

side of Great Slave Lake and along Slave River

Location of Devonian exposures along and west of Slave River

6. Relationship of Devonian sections at Little Buffalo River falls, along Salt and Slave
rivers, and at Bell Rock

7. Enlarged map of Fort Smith area showing main areas of Devonian exposures at Bell
Rock, Little Buffalo River falls, escarpments west of Slave River, and along Salt River

8. Detailed subcrop map of Devonian rocks of the Pine Point mining area based on
closely spaced drillholes

9. Cross-section of Devonian rocks between X and X' of Figure 7, across Pine Point
carbonate barrier complex

10. Chart showing distribution and ranges of brachiopods, corals and other fossils in the
Bituminous limestone member of the Pine Point Formation

11. Serial sections of Leptathyrus obsolescens Johnson, 1974

12. Serial sections of Emanuella caldwelli Norris n. sp.

13. Serial sections of Emanuella meristoides (Meek, 1868)

14. Serial sections of Emanuella sublineata (Meek, 1868)

15. Serial sections of Warrenella parafranklinii Norris n. sp.

16. Serial sections of Warrenella posteruskirki Norris n. sp.

wn



126
144

146
147
148
148
149
149
149
149
149
149
152
152
154
154
154
155
155
155
155
155
156
156
156
156
157
157
157
157
157
157
157
158
158
158
158
159
159
159
159
160
160
160
160
160
161
161
161
161
162
162
162

Plates
1-9. Brachiopods from the Bituminous limestone member of the Pine Point Formation
10. Brachiopods from the Windy Point Member of the Sulphur Point Formation

PART II: Conodont faunas

Abstract
Résumé
Conodont faunas
Introduction
Acknowledgments
Biostratigraphy and correlation with the Powell Creek area, NWT, and
central and southern Manitoba
Introduction
Chinchaga Formation
The australis? to kockelianus zones
Keg River Formation
The kockelianus and ensensis zones
Pine Point Formation
The ensensis Zone
The Lower varcus Subzone
The Middle varcus Subzone
Pine Point Formation, Buffalo River Member
The upper Middle varcus to possibly Upper varcus subzones
Sulphur Point Formation, Windy Point Member
Possibly Upper varcus Subzone to hermanni Zone
Watt Mountain Formation
Probable Lower subterminus Fauna
Slave Point Formation
Upper subterminus Fauna
Systematic Paleontology
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Icriodus cf. I. lindensis Weddige
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Superfamily Polygnathacea Bassler, 1925
Family Spathognathodontidae Hass, 1959
Genus Ozarkodina Branson and Mehl, 1933
Ozarkodina brevis (Bischoff and Ziegler)
Ozarkodina raaschi Klapper and Barrick
Genus Tortodus Weddige, 1977
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MIDDLE DEVONIAN BRACHIOPODS, CONODONTS,
STRATIGRAPHY, AND TRANSGRESSIVE-REGRESSIVE
CYCLES, PINE POINT AREA, SOUTH OF GREAT
SLAVE LAKE, DISTRICT OF MACKENZIE,
NORTHWEST TERRITORIES

PART I: Stratigraphy and brachiopod faunas

Abstract

From the richly fossiliferous Bituminous limestone member, 21 brachiopod taxa are described of which 5
are new, comprising: Rhyssochonetes aurora medialis n. subsp., Emanuella caldwelli n. sp., Warrenella
parafranklinii n. sp., W. posteruskirki n. sp., and W. whittakeri n. sp. The Bituminous limestone member
yields conodonts of the upper ensensis Zone, and the Lower and part of the Middle varcus subzones of
Givetian, late Middle Devonian, age. Associated tentaculitids in the Bituminous limestone member include
Nowakia otomari, Striatostyliolina roemeri and Styliolina fissurella, which occur typically in lower to middle
Givetian rocks of Czechoslovakia. Some associated rhynchonellid brachiopods in the Bituminous limestone
member, which are important for correlation and as zonal fossils, include: Eliorhynchus castanea,
Stenoglossaiorhynchus awokanak and Droharhynchia intermissa.

From the reefal Sulphur Point Formation at Presqu’ile Point, 4 brachiopod taxa are described of which one
is new (Gypidula? presquilensis n. sp.). Other important fossils include: Elita? sp., Stringocephalus sp. B, and
Hypothyridina cameroni, which indicate correlation with the conodont hermanni Zone of late Givetian age.

The described Devonian succession along and west of Slave River includes the La Loche, Fitzgerald
(Ernestina Lake), Cold Lake (equivalent), Evaporite and Hay Camp members of the Chinchaga Formation.
The Devonian sequence along the south side of Great Slave Lake includes the Keg River Formation and
equivalent rock units; Fine-grained dolostone, Bituminous limestone, and Buffalo River members of the Pine
Point Formation; and the Sulphur Point, Watt Mountain, Slave Point, and Hay River formations.

Résumé

Dans le membre de Calcaire bitumineux a riche faune fossile, on a dénombré 21 taxons de brachiopodes
dont cing sont nouveaux : Rhyssochonetes aurora medialis n. subsp., Emanuella caldwelli n. sp., Warrenella
parafranklinii n. sp., W. posteruskirki n. sp., et W, whittakeri n. sp. Le membre de Calcaire bitumineux a
livré des conodontes du Givétien (fin du Dévonien moyen) appartenent a la partie supérieure de la Zone &
ensensis, a la partie inférieure de la Sous-zone a varcus et a une portion de la partie intermédiaire de cette
derniére zone. Dans le membre de Calcaire bitumineux, les tentaculitidés associés incluent Nowakia otomari,
Striatostyliolina roemeri et Styliolina fissurella, que 1’on rencontre de maniere caractéristique dans les roches
du Givétien inférieur et moyen en Tchécoslovaquie. Dans la méme unité stratigraphique, les brachiopodes
rhynchonellidés associés, qui sont importants pour établir des corrélations et jouer le role de fossiles
stratigraphiques, sont représentés entre aqutres par : Eliorhynchus castanea, Stenoglossaiorhynchus awokanak
et Droharhynchia intermissa.

Du facies récifal de la Formation de Sulphur Point a la pointe Presqu’ile, quatre taxons de brachiopodes
sont décrits dont ’un est nouveau (Gypidula? presquilensis n. sp.). Parmi les autres fossiles importants,
mentionnons Elita? n. sp., Stringocephalus sp. B et Hypothyridina cameroni qui indiquent une corrélation
avec la Zone de conodontes a hermanni du Givétien tardif.

La succession dévonienne présente le long et a I’ouest de la riviére Slave qui est décrite inclut les formations
de La Loche, de Fitzgerald (Ernestina Lake) et de Cold Lake (Equivalent), ainsi que les membres d’Evaporite
et de Hay Camp de la Formation de Chinchaga. La séquence dévonienne située le long de la rive sud du Grand
lac des Esclaves inclut les unités suivantes : la Formation de Keg River et des unités lithologiques équivalentes;
les membres de Dolomie a grain fin, de Calcaire bitumineux et de Buffalo River de la Formation de Pine
Point; et les formations de Sulphur Point, de Watt Mountain, de Slave Point et de Hay River.



Summary

In this report, Middle Devonian brachiopods are described and illustrated from the richly
fossiliferous Bituminous limestone member of the Pine Point Formation and from the Sulphur
Point Formation, both on the north flank of the Pine Point carbonate barrier complex on the south
side of Great Slave Lake. In the companion study of this report, conodonts from the Middle
Devonian strata are studied.

Devonian rock units which crop out along and immediately west of Slave River in northern
Alberta and southern District of Mackenzie include the following, in ascending sequence: La
Loche, Fitzgerald (Ernestina Lake), Cold Lake (equivalent) formations, the evaporites, Hay Camp
and Dolostone members of the Chinchaga Formation, La Butte and Limestone and dolostone
members of the Keg River Formation, and its correlative, the Methy Formation of northeastern
Alberta,

Stratigraphically higher Devonian rock units which outcrop along the south shore and offshore
islands of Great Slave Lake between Fort Resolution in the east and Hay River in the west include
the following: Fine-grained dolostone, Bituminous limestone, and Buffalo River members of the
Pine Point Formation; Sulphur Point, Watt Mountain, Slave Point, and Hay River formations.

The La Loche Formation is the basal Phanerozoic rock unit consisting of sandstone,
conglomerate and weathered igneous detritus overlying unaltered Precambrian igneous rocks and
overlain by dolostone of the Fitzgerald (Ernestina Lake) Formation. It is exposed in depressions
developed on Precambrian bedrock along the banks and on some of the islands of Slave River
where its thickness varies from 2 to 5.7 m. It is unfossiliferous and its age is undetermined.

The Fitzgerald Formation consists of dolomitic limestones and dolostones exposed along Slave
River, overlying the La Loche Formation, and underlying evaporites of the Elk Point Group.
Thicknesses vary from 1.07 to 8.05 m. The Fitzgerald Formation of the outcrop belt correlates with
the Ernestina Lake Formation in the subsurface west of Slave River.

The main fossils from the Fitzgerald Formation include the colonial coral Planetophyllum
planetum and associated megafossils and microfossils in the lower part, and a restricted ostracode
fauna, Welleria meadowlakensis, in the upper part of the formation. It is these two fossils which
demonstrate the correlation between the Fitzgerald and Ernestina Lake formations. However, the
most diagnostic fossil is the giant ostracode, Moelleritia canadensis, which indicates a late Early
Devonian (Emsian) age for the Fitzgerald Formation, based on its range in the Yukon Territory
and the Arctic Archipelago.

In the Bede Embayment of northern Alberta, a sequence of halite, the Cold Lake Formation,
overlies the Fitzgerald (Ernestina Lake) Formation, and underlies the Chinchaga Formation. The
presence of halite in the subsurface west of Slave River is suggested by a number of salt springs
along the base of the escarpment near Salt River. In the subsurface south of Great Slave Lake, the
Cold Lake Formation is represented by about 15 m of red mudstone breccia, the Cold Lake
Equivalent.

In outcrops along and west of Slave River, gypsum of the Chinchaga Formation overlies halite
of the Cold Lake Formation, or brecciated redbeds of the Cold Lake Equivalent, and underlies
brecciated carbonates of the Hay Camp Member. A section of the Chinchaga Formation on Little
Buffalo River has been subdivided into three members. The lower member (38.3 m thick) consists
of white and grey, soft gypsum, containing silt and clay. Near the top of this member is a thin unit
(1.8 m thick) of finely granular, porous dolomite containing sparse brachiopods. They are
suggestive of Spinatrypa andersonensis and Carinatrypa dysmorphostrota which occur typically in
the Eifelian upper Hume Formation. The C. dysmorphostrota Zone is within the conodont
kockelianus Zone of late Eifelian age. The middle, Ebbut Member (about 12.2 m thick), consists of
light grey gypsum with interbeds and laminae of light grey shale, and with brecciated fragments of



green shale. The upper member, 13.7 m thick, consists of laminated, white, dark grey to black
gypsum.

The Hay Camp Member is a partially brecciated carbonate unit exposed along the Slave and Salt
rivers which overlies gypsum of the Chinchaga Formation and is unconformably overlain by
carbonates of the Keg River Formation and equivalent rocks. In this and some previous reports this
rock unit is considered the uppermost member of the Chinchaga Formation. At the type section on
Slave River, it is 6.1 m thick and consists of coarsely brecciated fragments of gypsiferous dolomite,
fissile limestone, and calcareous shale, in a matrix of more finely brecciated fragments of the same
rock types. A few fossils from the type section include Desquamatia aperanta and Emanuella sp.
cf. E. meristoides, which indicate an Eifelian age.

The Keg River Formation, in its type area of northern Alberta, consists of dolomite and/or
limestone overlying evaporites and carbonates of the Chinchaga Formation, and underlying
anhydrite, dolomite and some limestone of the Muskeg Formation. At the type drilthole, the Keg
River Formation is 80.8 m thick. In the Rainbow Sub-basin, it has been subdivided into Lower and
Upper Keg River members, and a reefal Rainbow Member. The name has been extended by some
workers to apply to the carbonate rocks forming the escarpment west of Slave River, and to the
rocks forming the lower part of the Pine Point Formation in the Great Slave Lake area. The Keg
River Formation is approximately equivalent to the Methy Formation of the Clearwater River area
of northeastern Alberta and northwestern Saskatchewan, the La Butte Formation exposed along
Slave River north of Lake Athabasca, and the upper part of the Little Buffalo Formation exposed
along the river cutting through the escarpment west of Slave River. For the sake of precision in
stratigraphy, all of these local names should be used.

Some of the more important fossils from the thin bedded calcareous dolostone Lower member
of the Methy Formation include: Variatrypa arctica, Desquamatia perfimbriata, Spinatrypa
andersonensis, and Emanuella sublineata. The distinctive V. arctica suggests a correlation with the
Elm Point Formation of Manitoba; the lower part of the Pine Point Formation (lower Keg River
equivalent) of the Great Slave Lake area; the Murray Island Formation of the Hudson Bay
Lowlands; and the thin lower part of the Rogers City Formation of Michigan. The thick bedded
reefal dolostone Upper member of the Methy Formation is lithologically and faunally similar to the
Winnipegosis Formation of Manitoba. Fossils in common include: Sphaerospongia tessellata, a
thin, flat form of Stringocephalus sp., Schizophoria manitobensis, Mastigospira alata, and others.

The La Butte Member of the Keg River Formation along Slave River consists of limestone and
minor carbonaceous shale which unconformably overlie brecciated limestones and dolomitic
limestones of the Hay Camp Member of the Chinchaga Formation. The upper contact with
evaporites of the Muskeg Formation is not exposed. The La Butte Member appears to be a
condensed sequence of the Keg River Formation with possible truncation at the top. Some of the
more important fossils of the rich fauna include: Variatrypa arctica, Desquamatia sp. cf. D.
aperanta, Emanuella meristoides, and Lobobactrites sp. cf. L. ellipticus. V. arctica occurs typically
in argillaceous beds transitional between the upper Hume and lower Hare Indian formations in the
Mackenzie River area, and is the name bearer of the V. arctica Zone of Middle Devonian age and
straddles the Eifelian-Givetian boundary.

The Limestone and dolostone member of the Keg River Formation is the resistant capping rock
unit of the upper escarpment exposed in the vicinity of the falls on Little Buffalo River west of
Slave River, where about 12.2 m of section are exposed. It overlies, probably disconformably, the
Dolostone member of the Chinchaga Formation, and is overlain by evaporites of the Muskeg
Formation. Fossils from the limestone parts of the section include: Variatrypa sp. cf. V. arctica,
Desquamatia sp. cf. D. perfimbriata, Emanuella meristoides, and Mastigospira sp.

In the Pine Point area, the Keg River Formation is a relatively homogeneous unit of grey-brown
dolostone, with some limestone at the base, with a uniform thickness of 65 m. It overlies evaporites
of the Chinchaga Formation, and is overlain by various carbonate barrier facies of the Pine Point



Formation, and partly by evaporites and dolostones of the Muskeg Formation. Three shale or shaly
dolomite beds known as E-shale markers consistently occur 3 to 6 m below the top of the rock unit.
Fossils from a Limestone member exposed at Fort Resolution, originally defined as the basal part
of the Pine Point Formation, include the following: Nowakia sp., Variatrypa sp. cf. V. arctica,
Emanuella sp. cf. E. sublineata, Cyrtina sp., and others. These are typical fossils of the Variatrypa
arctica Zone which ranges from the upper part of the conodont kockelianus to the ensensis Zone,
of late Eifelian to early Givetian age.

A small part of the Fine-grained dolostone member of the Pine Point Formation is represented
along the south shore of Great Slave Lake east of Dawson Landing and on the offshore islands
where it overlies the Keg River Formation and underlies the Bituminous limestone member of the
Pine Point Formation. It is referred to as the B Spongy Member by Pine Point geologists. It has a
thickness of about 18 m, and consists of argillaceous dolomite hosting 5 to 20 volume per cent of
stromatoporoids, corals and brachiopods in a grainstone to packstone matrix. The rock has been
strongly leached to give a fossil moldic porosity. Identifiable fossils are sparse and poorly preserved
because of recrystallization. Molds suggestive of Stringocephalus sp. cf. S. glaphyrus were noted on
Mission Island at or near the base of the member. Stringocephalus chasmognathus has been
collected from a higher stratigraphic level near the top of the member, from the middle island of
the Burnt Islands Group, which suggests a correlation with the upper reefal part of the Methy
Formation of northeastern Alberta and northwestern Saskatchewan. Both stringocephalids indicate
a Givetian age.

The outcrop belt of the Bituminous limestone member occurs along the south shore of Great
Slave Lake from 2.2 km west of Isle du Mort to 1.1 km east of Dawson Landing wharf, and on
Green and McKay islands, 3.2 km offshore. In the type drillhole (Cominco G-4), near Sulphur
Point, the member is 35 m thick, and overlies the Fine-grained dolostone member, and is overlain
by the Buffalo River Member. It consists of richly fossiliferous, dark grey, highly bituminous, and
argillaceoous limestone, with interbeds of medium to dark brown, micritic, nodular limestone, and
medium to dark brown, irregularly thin bedded, fine grained, petroliferous limestone.

This is the most richly fossiliferous rock unit in the Great Slave Lake area. Brachiopods from the
Bituminous limestone comprise: Barroisella? minuta, Schizophoria mcfarlanei, Cymostrophia? sp.,
Floweria? sp., Rhyssochonetes aurora medialis n. subsp., Productella verecunda, Devonoproductus
primus, Anatrypa (Variatrypa) exoleta, Spinatrypa sp. A, Spinatrypina sp. A, Leptathyrus
obsolescens, Emanuella caldwelli n. sp., Emanuella meristoides, Emanuella sublineata,
Echinocoelia sp., Cyrtina sp., Warrenella parafranklinii n. sp., Warrenella plicata, Warrenella
posteruskirki n. sp., Warrenella whittakeri n. sp., and Cryptonella? sp. These brachiopods occur
within an interval spanning the upper part of the conodont ensensis Zone, through the Lower
varcus, lower part of the Middle varcus and into the upper part of the Middle varcus subzones, of
early to middle Givetian age.

Some of the more useful associated fossils include the following thin-shelled tentaculitids:
Nowakia otomari, Striatostyliolina roemeri and Styliolina fissurella. S. otomari occurs typically in
the Kacdk Shales of Czechoslovakia where this rock unit forms the base of the Givetian. In the
Kacdk Shales it is always associated with S. roemeri and S. fissurella.

Corals from the Bituminous limestone member, identified by A.E.H. Pedder, comprise the
tabulate genera Thamnopora (2 species), and rare Favosites and Alveolites. The Rugosa are all
solitary forms and are assignable to six genera: Digonophyllum, Lekanophyllum, Tabulophyllum,
Moravophyllum and Chostophyllum (2 species). This fauna is younger than the faunas from the
Hume and Nahanni formations, and older than the faunas from the Ramparts and Sulphur Point
formations. The age is early to middle Givetian.

The rhynchonellid brachiopods from the Bituminous limestone member will be described at a
later date by P. Sartenaer. However, the following forms from the member have been described in
previous literature and are important as guide fossils. They include: Eliorhynchus castanea,



Stenoglossaiorhynchus awokanak, and Droharhynchia intermissa. E. castanea and D. intermissa in
the member range from the upper part of the conodont ensensis Zone, where they are most
abundant, through the Lower varcus Subzone, and into the lower part of the Middie varcus
Subzone, where they are scarce. S. awokanak in the member ranges from the upper part of the
ensensis Zone, through the Lower varcus and lower part of the Middle varcus subzones, into the
lower part of the upper Middle varcus Subzone. It is more abundant and its range is longer than the
other two forms.

The Buffalo River Member of the upper Pine Point Formation is known only from the
subsurface. It forms a northward thickening wedge of grey-green calcareous shales with some
interbedded limestone, and reaches a thickness of 56.5 m in the Cominco G-4 drillhole. The
member is barren of macrofossils, but contains conodonts of the Middle varcus Subzone, of
mid-Givetian age.

The Sulphur Point Formation conformably overlies shale of the Buffalo River Member of the
Pine Point Formation, and is unconformably overlain by shale and carbonate of the Watt
Mountain Formation. It consists of two rock units, a lower fossiliferous reefal limestone (Windy
Point Formation of some authors), and an upper unit of limestone with green shale partings. The
lower reefal unit is represented by large blocks of fossiliferous limestone along the east shore of
Presqu’ile Point where the following fossils have been collected: Disphyllum sp. cf. D.
hsanghsiense, Gypidula? presquilensis n. sp., Spinatrypa sp. A, Elita? sp., Stringocephalus sp. B,
Hypothyridina cameroni, and Cyrtina sp. As is common with reefal carbonates, no conodonts were
recovered from this rock unit. Stringocephalus sp. B marks the third and highest level of
stringocephalids in the Great Slave Lake area. The Elita? sp. is closely similar to Elytha
subundifera of Wisconsin and Iowa where it is within the lower part of the Givetian hermanni
Zone. Most of the remaining fossils are common in the upper reefal part of the Ramparts
Formation of the Mackenzie Valley area.

In northern Alberta and southern District of Mackenzie, the Watt Mountain Formation
disconformably overlies carbonates of the Sulphur Point Formation or evaporites of the Muskeg
Formation and is overlain disconformably by evaporites of the Fort Vermilion or carbonates of the
Slave Point formations. In the type drillhole (California Standard Steen River 2-22) in northern
Alberta the formation is 12.5 m thick, and consists of: (1) a lower shale and limestone rubble
member; (2) a middle shale member; and (3) an upper interbedded shale and limestone member.
The lithology of the formation in the Pine Point area consists of cream to buff and light grey to
light green, micritic limestone, altered, in part, to a fine dense dolomite. Scattered throughout the
formation are thin, discontinuous layers of waxy, light green shale or clay. The Watt Mountain
Formation is characterized by a paucity of marine fossils. Two species of charophyte oogonia of
green algae, Eochara wickendeni and Chovanella burgessi, are concentrated in some green shale
beds, and indicate a brackish environment. Amphipora sp. appears in a bed at the top of the
formation and is used as a local marker, and indicates a return to marine conditions. Ostracodes of
late Givetian (late Midde Devonian) age have been reported from the formation. Conodonts of the
Icriodus subterminus Fauna have been reported from the upper part of the formation, and also
indicate a late Givetian age.

In the Pine Point area, the Slave Point Formation disconformably overlies restricted marine
carbonates of the Watt Mountain Formation, and is disconformably overlain by shales of the Hay
River Formation. In the Amco Test No. 14 drillhole, located 11.2 km west of Buffalo River, the
thickness of the formation is 61.6 m. The Slave Pont Formation has been subdivided into four
facies or members as follows, in ascending order: Facies M (Amco Member), Facies N (Tidal flat
member), Facies O (Shallow platform member), and Facies P (Deep platform member). The Amco
Member consists mainly of grey to bluish-grey calcareous, burrow-mottled shale, in part dolomitic,
which contains some disseminated iron sulphides. The bottom and top of the Amco Member are
marked by thin limestone beds which are locally altered to dolomite. The thickness of the member
rarely exceeds 9.1 m. The Amco Member is a distinctive marker, but is not recognized beyond the
Pine Point Mines area. The Tidal flat member consists of buff-grey micritic limestone which is in



places altered to a finely crystalline dolomite where it is associated with minor nodular anhydrite. It
varies in thickness from 10.7 to 18.3 m. The Shallow platform member is a buff-brown limestone
of sandy micrite and micritic sand, with shaly wisps and black shale laminae. The member is
preserved west of Buffalo River where it is 24.4 m thick. The Deep platform member is
lithologically very similar to the Shallow platform member, but differs in that Amphipora
disappear, and are replaced by crinoids. It varies in thickness from 6.1 to 12.2 m.

Brachiopods from the Slave Point Formation are sparse and restricted, and are referred to as the
Emanuella vernilis-Desquamatia cf. independensis Fauna, after the main fossils from beds of the
formation at Gypsum Cliffs, Peace River, Alberta. Associated conodonts have been assigned to the
Icriodus subterminus Fauna which correlates with some part of the late Givetian disparilis Zone.
Conodonts of the subterminus Fauna are recognized in the basal beds of the Amco Member, and
probably also in the underlying Watt Mountain Formation. The tetracoral, Grypophyllum
mackenziense, is a widespread marker for the upper and part of the lower? conodont disparilis
interval.

The Hay River Formation is currently defined as the shale and some limestone beds
disconformably overlying the Slave Point Formation and underlying the Twin Falls Formation of
the Grumbler Group. The type section for the higher beds is in outcrops along Hay River, and for
the lower beds it is a drillhole near the mouth of Hay River. Its thickness in the Hay River area is
about 435 m. The lithology for the lower part of the formation (Waterways equivalent) consists of
greyish green fissile shale with thin interbeds of argillaceous and silty fossiliferous limestone. The
upper part of the formation (Fort Simpson equivalent) consists mainly of greyish green fissile shale,
with interbeds of calcareous shale, argillaceous limestone, and fossiliferous limestone.

On the northwest side of Great Slave Lake, about 3.2 km north-northwest of Sulphur Bay,
where 3.2 m of the basal Hay River are exposed, the beds consist of richly fossiliferous, dark grey,
argillaceous limestone, interbedded with medium brown, thick bedded dolomite. In the subsurface
to the west these beds grade upward and westward to shale. Some of the more important fossils
from this outcrop include: Lingula sp. cf. L. spatulata, Tecnocyrtina sp. cf. T. billingsi, Radiatrypa
sp. cf. R. clarkei, Independatrypa sp. cf. I. independensis, and Ladogioides pax. These
brachiopods are within the Tecnocyrtina billingsi Zone, and indicate a correlation with the Firebag
and Peace Point members of the Waterways Formation of northeastern Alberta. Conodonts in the
Firebag and Peace Point members are within the latest Givetian norrisi Zone.

Sommaire

Dans le présent rapport, sont décrits et illustrés des brachiopodes du Dévonien moyen provenant du
membre de Calcaire bitumineux a riche faune fossile de la Formation de Pine Point, ainsi que de la
Formation de Sulphur Point, deux unités qui sétendent sur le flanc nord du complexe de barriére
carbonaté de Pine Point, sur la rive sud du Grand lac des Esclaves. Dans I’étude
d’accompagnement du présent rapport, sont étudiés les conodontes de la succession du Dévonien
moyen.

Les unités lithologiques du Dévonien qui affleurent le long et immédiatement a I’ouest de la
riviere Slave, dans le nord de I’Alberta et le sud du district de Mackenzie, incluent par ordre
ascendant : les formations de La Loche, de Fitzgerald (Ernestina Lake) et de Cold Lake
(Equivalent); les membres d’Evaporite, de Hay Camp et de Dolomie de la Formation de
Chinchaga; les membres de La Butte, de Calcaire et de Dolomie de la Formation de Keg River et
celle qui lui est corrélative, la Formation de Methy dans le nord-est de 1’Alberta.

Les unités lithologiques du Dévonien occupant un niveau stratigraphique plus élevé qui
affleurent le long de la rive sud du Grand lac des Esclaves et dans les iles au large de la cbte, entre
Fort Resolution, a I’est, et la rivicre Hay, a I’ouest, comprennent les suivantes : les membres de
Dolomie & grain fin, de Calcaire bitumineux et de Buffalo River de la Formation de Pine Point,
ainsi que les formations de Sulphur Point, de Watt Mountain, de Slave Point et de Hay River.



La Formation de La Loche est ’unité lithologique basale du Phanérozoque. Elle se compose de
grés, de conglomérats et de débris de roches ignées météorisées qui reposent sur des roches ignées
non altérées du Précambrien et elle est surmontée de la dolomie de la Formation de Fitzgerald
(Ernestina Lake). Elle affleure dans des dépressions formées dans le socle précambrien le long des
rives et dans quelques iles de la riviére Slave ou son épaisseur varie de 2 & 5,7 m. Elle n’est pas
fossilifére et son 4ge n’a pas été déterminé.

La Formation de Fitzgerald se compose de calcaires dolomitiques et de dolomies affleurant le
long de la riviére Slave; elle surmonte la Formation de La Loche et est recouverte des évaporites du
Groupe d’Elk Point. Son épaisseur varie entre 1,07 et 8,05 m. La Formation de Fitzgerald, dans sa
bande d’affleurement, peut étre mise en corrélation avec la Formation d’Ernestina Lake, qui git
dans la subsurface de la région a l’ouest de la riviére Slave.

Dans la partie supérieure de la Formation de Fitzgerald, les principaux fossiles présents incluent
le corail colonial Planetophyllum planetum, ainsi que les mégafossiles et microfossiles associés.
Dans la partie supérieure de la méme formation, on a identifié une faune d’ostracodes a Welleria
meadowlakensis, qui témoigne d’un milieu a circulation restreinte. Ce sont les deux taxons
mentionnés ci-dessus qui permettent d’établir une corrélation entre les formations de Fitzgerald et
d’Ernestina Lake. Dans la Formation de Fitzgerald, le meilleur fossile stratigraphique est
Postracode géant Moellerita canadensis qui indique un dge remontant a la fin du Dévonien précoce
(Emsien), dge qui a été établi d’aprés ’extension stratigraphique de ce fossile dans les coupes du
Yukon et de Parchipel arctique.

Dans le rentrant de Bede (nord de 1I’Alberta), une séquence de halite, la Formation de Cold
Lake, surmonte la Formation de Fitzgerald (Ernestina Lake) et est recouverte de la Formation de
Chinchaga. La présence de halite dans la subsurface de la région a ’ouest de la riviére Slave est
déduite de I’existence de sources salées le long de la base de I’escarpement situé prés de la riviére
Salt. Dans la subsurface de la région au sud du Grand lac des Esclaves, la Formation de Cold Lake
est représentée par environ 15 m de bréches de mudstone rouge, une unité appelée «Equivalent de
Cold Lake».

Dans les affleurements situés le long et a I’ouest de la riviére Slave, du gypse attribué 2 la
Formation de Chinchaga repose sur la halite de la Formation de Cold Lake ou les couches rouges
bréchiques de PEquivalent de Cold Lake et est surmonté des roches carbonatées bréchiques du
Membre de Hay Camp. Une coupe de la Formation de Chinchaga, le long de la Pet