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ABSTRACT 

Nine faunal assemblages and a barren intel'val can be 
recognized in the Ordovician and Silurian successions pene­
trated by a deep well in northern Manitoba. The nine 
assemblages span the interval from late Caradoc to late 
Llandovery or early Wenlock time but a hiatus is probably 
present between the Ordovician and Silurian, corresponding 
to an unconformity beneath the Severn River Formation in the 
Hudson Bay Lowlands. 
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ORDOVICIAN AND SILURIAN BIOSTRATIGRAPHY OF THE SOGEPET-AQUITAINE 
KASKATTAMA PROVINCE NO.1 WELL, NORTHERN MANITOBA 

INTRODUCTION 

A deep well was drilled in the northern part of the Hudson Bay Lowlands in 
1966 and 1967 (Fig . 1) . The well penetrated to the Precambrian basement and core 
was taken almost continuously from the top of the Silurian Attawapiskat Formation to 
the Precambrian . The core was sampled for macrofossils and, after a preliminary 
study (Nelson and Johnson , 1969; Johnson and Nelson, 1969) , the macrofossils were 
presented to the Geological Survey of Canada by the Aquitaine Company of Canada, 
Limited, by arrangement with the Manitoba Department of Mines and Natural Resources. 
Biostratigraphic study of the se fossils has now been completed and the zonation 
achieved is presented in advance of a more comprehensive study that will include data 
from collections made from outcrops throughout the Hudson Bay Lowlands in 
addition to the present subsurface material. 
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LITHOSTRATIGRAPHIC UNITS 

The study of Ordovician and Silurian outcrops throughout the Hudson Bay 
Lowlands by Cumming and Norford in 1967 , and the assessment of available subsurface 
data , resulted in the selection of the following map-units (in descending order) that 
we re adopted by Norris , Sanford and Bostock (1967). None of the formations are new 
and , although several other units have been proposed by various authors, they cannot 
be mapped as readily ove r the whole area. 

Kenogami River Formation 
(lower, middle and upper members) 

Attawapiskat Formation 
Ekwan River Formation 
Severn River Formation 
Churchill River Group 
Bad Cache Rapids Group 

Manuscript received: August 28, 1969 

Martison 1953 

Savage and Van Tuyl, 1919 
Savage and Van Tuyl, 1919 
Savage and Van Tuyl, 1919 
Nelson, 1963 
Nelson, 1963 

Address of author: Institute of Sedimentary and Petroleum Geology, Calgary, Alberta 
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Several recent publications (Norris and Sanford , 1968, 1969; Norris , 
Sanford and Bostock, 1967; Sanford, Norris and Bostock, 1968) have included 
preliminary summaries of Ordovician and Silurian stratigraphy. None of the 
manuscripts of these publications were reviewed by Norford and some of the 
conclusions concerning Silurian rocks may be in error. For example, there is very 
little faunal evidence for the Attawapiskat being the same age as the Guelph Formation 
of southern Ontario. The Attawapiskat Formation may be, in part, the facies 
equivalent of the lower part of the Kenogami River Formation rather than being wholly 
older. 

A thin, basal sandstone of the Bad Cache Rapids Group rests on the Pre­
cambrian, the rest of the Group consists of light grey-weathering, mottled limestones 
and dolomitic limestones. Outcrops of the carbonate rocks of the Churchill River 
Group are lithologically similar to those of the Bad Cache Rapids Group but most 
outcrops weather mottled light grey and pale yellowish brown. 

The basal beds of the Severn River Formation are pale greyish orange­
weathering, dolomitic limestones and dolomites. In the very few outcrops that show 
the Ordovician-Silurian contact the Severn River rests with apparent conformity on 
Ordovician rocks but, at Hawley Lake, on the Winisk River, and on the coast at 
Churchill , the Severn River rests with profound unconformity on Precambrian rocks. 
No Silurian rocks have yet been dated as older than Middle Llandovery and an 
unconformity is assumed to be present beneath the Severn River Formation throughout 
the Hudson Bay Lowlands. 

The Severn River Formation is a heterogeneous assemblage of limestones , 
dolomitic limestones and, in the subsurface, also anhydrite. Many of the limestones 
are burrowed and mottled , some are layered and mounded by algae, others are flat­
pebble conglomerates. Biogenic limestones are present but not very common. 
Limestones largely composed of ostracod fragments are typical of Severn River 
lithology. 

Outcrops of the Ek\van River Formation generally lack the algal layering 
and mottling so common in the Severn River Formation. Biogenic calcarenites are 
very common and locally biostromal beds are developed in the uppermost part of the 
formation. Several rock types are common to the Se vern River and Ekwan River 
Formations and there is difficulty in some exposures in deciding to which formation 
a particular outcrop should be assigned. Similar difficulty is encountered in the 
Kaskattama Well where the boundary between the two formations is somewhere within 
the interval 1,388 to 1 , 422 feet. 

The Attawapiskat Formation is a swarm of limestone bioherms developed 
on the flanks of the Cape Henrietta Maria Arch and westward in the subsurface into 
Manitoba. The bioherms are .basically algal and stromatoporoid frameworks with 
accessory corals, brachiopods, bryozoans and cephalopods, that occur mainly in 
pockets within the reef framework. The frameworks are flanked by detrital limestones 
with large depositional dips that flatten away from the bioherms. Thin-bedded dolomites 
of the basal Kenogami River Formation are present laterally between some patch l'eef 
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complexes on the Severn River and such beds are probably the lateral equivalents of 
the reefs. An alternative explanation is that the Kenogami River Formation is entirely 
younger than the Attawapiskat and was deposited on top of the limestone bioherms 
that formed a surface of considerable local relief. On the Severn River, however, 
beds of the lower member of the Kenogami River Formation appear to grade laterally 
into reef-flank deposits and, on the Little Current River, the member rests directly 
on the Ekwan River Formation. At the latter locality, the Attawapiskat Formation is 
not developed and Attawapiskat time is probably represented by part of the lower 
member of the Kenogami River Formation. 

The Attawapiskat Formation is well developed in the Kaskattama Well and is 
between 278 and 322 feet thick. Samples were not recovered between 1,250 and 1,294 
feet and the Attawapiskat-Ekwan River contact is within this interval. 

The Kenogami River Formation can be divided into three members. The 
lower and upper members consist of thinly bedded dolomites and dolomitic lime­
stones that weather yellowish grey, greyish orange and very pale orange. They are 
separated by a thick middle member composed of reddish brown and greenish grey, 
silty and dolomitic mudstones with minor amounts of quartz siltstones and sandstones. 
Interbedded anhydrite and gypsum are common in the Kaskattama Well but do not 
outcrop. In the well, the position of the top of the Kenogami River Formation is 
uncertain. A study of well cuttings and core indicates the top of the formation to be 
at 411 feet, overlain by carbonate rocks that are lithologically different from 
the nearest known outcrops of the upper member. However, those outcrops are on 
the Albany River, about 500 miles southeast of the well and significant facies changes 
could be expected within such a distance. The carbonate rocks could represent part 
of the upper member. Nevertheless, they are more likely to be part of the Devonian 
succession because tentaculitid fossils have been reported from the interval 398 to 
399 feet and are thought to be similar to forms present higher in the well, in rocks of 
probable Middle Devonian age (Nelson and Johnson, 1969, p. 443). The carbonate 
rocks are probably part of the Devonian Stooping River Formation. 

BIOSTRATIGRAPHIC UNITS 

The rocks penetrated by the well are abundantly fossiliferous but the 
random sampling supplied by the narrow core does not give material complete 
enough to allow precise specific identifications of many taxa. Generic identifications 
are possible for many fossils and the interval 411 to 2,913 feet can be divided into 
ten divisions (A-J) based primarily on generic assemblages. Figures 3 to 11 show 
details of the occurrences of the taxa within the faunal divisions of the well. 
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Division A (depth 2,590 to 2,913 feet), Thaerodonta is common in this 
division which lacks Bighornia, Lobocorallium and Palaeofa vosites. Correlation is 
with the Bad Cache Rapids Group of the northern Manitoba outcrops. No faunal 
differentiation between the equivalents of the Portage Chute and Surprise Creek 
Formations can be achieved. 

Division B (depth 2,299 to 2,589 feet). The base of the division is picked 
at the lowest occurrence of Bighornia. Important genera include: 

Bighornia 
Deiracorallium 
Favistina 
Palaeofavosites 
Thaerodonta 

Lobocorallium 
Palaeophyllum 
Catenipora 
Plaesiomys 

The interval can be correlated with the Churchill River Group of the 
outcrops of northern Manitoba. The present study does not allow faunal differentiation 
between the correlates of the Caution Creek and Chasm Creek Formations described 
by Nelson . However, the upper part (depths 2,299 to about 2,381 feet) is somewhat 
distinct from the remainder of Division B and includes Palaeofavosites cf. P . 
okulitchi Stearn, Phaulactis stummi Nelson and a distinctive but unidentified genus of 
strophomenid brachiopods. This upper part is equivalent to the upper part of the 
Chasm Creek Formation, probably Member 3. 

Division C (depth 2,190 to 2,293 feet) . The upper part of this division is 
sparsely fossiliferous; the highest diagnostic fossils are at 2, 260 feet . The fauna is 
characterized by: 

Angopora cf. A. manitobensis Stearn 
solitary corals with dissepiments 
? Megamyonia cf . ? M. nitens (Billings) 
absence of large pentamerid brachiopods 
absence of Bighornia 

Correlation is with the Stonewall Formation of southern Manitoba that is 
probably of latest Ordovician age . The division appears to be younger than the 
uppermost beds of the Churchill River Group as described from the outcrops of 
northern Manitoba by Nelson (1963, 1964). 

Division D (depth 2,002 to 2,185). The interval is characterized by the 
distinctive brachiopod Virgiana decussata and is thought to be Middle Llandovery in 
age (following Berry and Boucot, in press). Important taxa include: 
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Asthenophyllum sp. 
"Neozaphrentis" cf . .!i.. hindi Stearn 
Favosites sp. 
Palaeofavosites sp. 
Multisolenia confluens Stearn 
Heliolites sp. 

Alispira sp. 
"Atrypa" aff . "A" parksi Williams 
"Camaroteochia" cf "C" . indianense 

(Hall) 
Virgiana decussata (Whiteaves) 
Eophacops sp . 

Correlation is with the Dyer Bay Member of the Cabot Head Formation 
of southern OntariO, with the Lime Island Dolomite of northern Michigan , and with 
the Fisher Branch Dolomite of southern Manitoba. A hiatus may be present in the 
well between divisions D and C for there is no faunal evidence of any Lower Llandovery 
rocks. 

Divi ll ion E (depth 1,695 to 1,995 feet). This is ba sically the zone of 
Plectatrypa lowi and "Camarotoechia" winiskensis. Important elements of the fauna 
include: 

Synamplexoides sp. 
Favosites cf. !,. favosus (Goldfuss) 
Multisolenia sp. 
Propora sp. 
Catenipora sp. 
Cystihalysites sp. 
Eostropheodonta sp. 

? Meristina sp . 
? Fardenia sp. 
? Howellella sp. 
"Camarotoechia" cf. "£' 

winiskensis Whiteaves 
Plectatrypa lowi (Whiteaves) 
Scutellum sp. 

The interval possibly can be divided at 1,775 feet; below this horizon all 
the halys itid corals are Catenipora, above they are all Cystihalysites , but this may 
be a local phenomenon. The division is early Late Llandovery in age and can be 
correlated with the Wabi Formation of Lake Timiskaming, with the Mindemoya 
Formation of southern OntariO, with part of the Hendricks Dolomite of northern 
Michigan , and with the Atikameg Dolomite of southern Manitoba. 

Division F (depth 1,381 to 1,692 feet). The fauna of this interval includes: 

Pteroleperiditia sp. 
Favosites cf. !,. favosus (Goldfuss) 
:vIultisolenia sp. 
Cystihalysites sp. 
Synamplexoides sp. 

? Glassia cf. Q.. variabilis Whiteaves 
Eospirifer sp. 
? Atrypa sp . 
aff. Rhynchotreta sp. 
Howellella sp. 

This is a Late Llandovery assemblage and the absence of Pentamerus 
indicates an early Late Llandovery age. Pteroleperditia is fOWld in the Hendricks 
Dolomite of northern Michigan and Division F can be correlated with the upper part 
of that formation, with the lower part of the Fo ssil Hill Formation of southern 
Ontario, with the Thornloe Formation of Lake Timiskaming, and possibly with the 
East Arm Dolomite of southern Manitoba. 
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Division G (depth 1,379 to 1 , 380 feet). This thin interval marks the 
occurrence in the well of the large and distinctive ostracod Dihogmochilina latimarginata 
(Jones) that is widespread in outcrops in the Hudson Bay Lowlands. It also separates 
Late Llandovery faunas with ?Pentamerus from those of Division F that lack 
Pentamerus. Q. latimarginata was described from the East Arm Dolomite of 
southern Manitoba, is !mown also from the lower part of the Cedar Lake Dolomite of 
the same region, and from the Hendricks Dolomite of northern Michigan . 

Division H (depth 1,298 to 1, 378 feet). The assemblage includes a coral 
fauna similar to the Late Llandovery coral faunas of British Columbia: 

aff. Ptychophyllum sp. 
Favosites sp. 
Coenites aff . .Q. laminatus (Hall) 
? Pentamerus sp. 

Cystihalysites sp. 
Cystihalysites aff . .9.,. compactus 

(Rominger) 
Cystihalysites cf. .Q. magnitubus 

(Buehler) 

The pentamerid brachiopod is represented only by fragments but is 
almost certainly Pentamerus , a genus characteristic of Late Llandovery time. The 
age is Late Llandovery; correlation is with the upper part of the Cedar Lake 
Dolomite of the outcrops of southern Manitoba, the Fossil Hill and Thornloe Formations 
of southern Ontario and Lake Timiskaming , and the Schoolcraft Dolomite of northern 
Michigan. 

Division 1 (depth 1. 072 to 1 ,250 feet). The major constituents of the fauna 
are algae and stromatoporoids. Quantitatively minor items of the fauna that are 
significant for co rrelation include : 

Palaeocyclus sp. Heliolites sp. 
Coenites aff . .9.,. laminatus (Hall) Cystihalysites cf . .Q. magnitubus 
Syringopora cf. .§.. vertic illata Goldfuss (Buehler) 
Favosites cf. E. favosus (Goldfuss) Solenohalysites sp. 
Pentameroides cf. !'. expansa (Whiteaves) 

The coral fauna is typical of the uppermost Llandovery or lower Wenlock. 
Hill (1959, p. 153) considered Palaeocyclus to be an index fossil for Late Llandovery 
time. The only other reported occurrences of Solenohalysites are of Wenlock and 
Ludlow ages and the genus, as yet, is not !mown from the widely distributed Late 
Llandovery coral faunas of the Western Cordillera. The genus Pentameroides ranges 
from uppermost Llandovery through the Wenlock and is present in the Reynales, 
Fossil Hill, Thornloe, and Amabel Formations of Ontario and the Cordell Dolomite 
of Michigan. The first appearance of the genus is later than that of Pentamerus (see 
Division H) which also begins in Late Llandovery time. The age of Division I is 
early Wenlock or latest Llandovery; correlation is with the Cordell Dolomite of 
northern Michigan . 
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Division J (depth 411 to 1,071 feet) is a thick, unfossiliferous interval 
that corresponds to the Kenogami River Formation. Based on its stratigraphic 
position in the well, the age of Division J is somewhere within the span latest 
Llandovery to Middle Devonian . Rare Silurian fossils are present in outcrops of the 
lower member of the Kenogami River Formation and also have been reported 
(cf. Glassia variabilis \Vhiteaves; Wilson, 1953, p. 63) from exposures now 
assigned to the upper member. The age of the formation is not well established; 
much of the Kenogami River Formation within the well is doubtless Silurian but the 
upper part could be Devonian. 

The uppermost beds penetrated by the well contain a sparse brachiopod 
fauna that has been studied by A. E. H. Pedder. A Middle De vo nian age is suggested 
for the interval 67 to 102 feet, based on the presence of Productella cf . .!' . belanskii 
Stainbrook and an undescribed species of Uesguamatia. J. Le Fevre U!! Nelson and 
Johnson, 1969) has identified some co nodonts, ostracods and tentaculitids from 
horizons between depths 102 and 399 feet and suggested a late Early or early Middle 
Devonian age for this interval. 
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Figures 3-11 
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Figure 3. Lists of fossil occurrences, Division A, Kaska tta ma Well 



Foo tage 

GSC Fossil Locality Number 

FAUNA 

- 15-

~re~gM~~;~~M~~~~~~~~~~~~ ~ ~~~~~~ 
~~~~w ~ ~~~ ~ ~ ~ww ~~ w~~~~~~ ~ ~ww~w~ 

u0u0uuuuuuuuuuuuuuuuuuuuuuu0uu 

shell fragment s and unidentified ta xa x X X X X X X X X X X X )( X X X X X X X X X X X X X X X X )( 

"conodonts" x X X X 

bryozoans x X X X X X X X X X X X X X X x xx xxxx X X X 
grap tol ite fragment s X X 

diplograptid X 

stromatoporo id 
soli tary coral X X X X x X X X 
DelracoralllUm sp. 

Grewingkia sp. 

tabulate coral 

CalapoeC/tl sp. 

Gaten/pora sp. 

? Saffordophyllum sp . 

echinoid ( ? 1 X 

Maclur;tes sp. 

resserellid brac hiopod 
? Diceromyonl8 sp. 

Ausrm ella sp. 

Plaeslomys sp. X 

Pla tysltop'lIa sp. X X 

? Spmorth ls sp. 
pentamerid brachiopod 

strophomenld brachiopod x X X X X X X X X 

? Ra lmesQum8 sp. X 

Slropnomena sp. X 

X X X 

X X X X X X x i--
sowerbyeilid brachiopod 

Tha8rodonta sp. x X X X X X x X X X 

rhynchonellid brachiopod XXXXX X X X 
Hypsip ' ych8 sp. 
Rhychotrema sp. 

sponge 

ostracod 

clam 
~~St~,e-p-te-'a-sm--.-s-p-. ------------+-+-+-+-+-+-+-+-~~-+-+-+-+-+-+-+~~~~+-+-+-+-+-~:---

esc 
Figure 3. Continued 
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Palaeolavosites ct . P. okulirchi Stearn 
Tetradium sp. 
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Rhyncholrema sp. ? X ? ? 
Favistina sp. 

Gravicafymene sp. X 
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Figure 4. Continued 
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Figure 4. Continued 
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Figure 5. Lists of fossil occurrences, Division C, Kaskattama Well 



-24-

N '" '" "- <Xl ~ N '" '" '" "- to '" g ~ 
.., 

'" '" "- <Xl '" 0 ;; .., 
'" '" '" <Xl 

Footage 0 0 0 0 0 N N N N M .., .., .., .., M .., 
'" '" '" '" '" '" 0 0 0 0 0 0 0 0 0 ~ 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

N N N N N N N N N N N N N N N N N N N N N N N N N N N N N 

'" '" '" "- <Xl '" 0 :;; N M '" '" '" "- <Xl ~ 0 ;;; N M '" '" '" "- <Xl '" R "- ~ ;:: 
GSC Fossil Locality Number '" '" '" '" '" " '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" '" <Xl <Xl <Xl <Xl <Xl <Xl <Xl "? <Xl <Xl <Xl "? "? "? <Xl co <Xl <Xl "? "? <Xl <Xl <Xl <Xl <Xl <Xl <Xl 00 <Xl <Xl 

U U U U U U U u U U U u u u U U u U u u U U U U U u U U U U 

FAUNA 
shell fragmen t and unidentified taxa x X X X X X X X X X X X X X X X X X X X X X X X X x x x 
scolecodonlS 

bryozoans x 
ostracod s x x x X 
stromatoporoid s 

solitary cora l x x x x x 
Asrhenophyllum sp. x 

"NeozaphrenflS" cf. N. hmdi Stearn 

"Tryplasma" sp. 

favositid coral 

FavQsites sp. x x ?? x x ? 

~p~a/~a~eO~I~a~VO~S~ir~es~s~p_' ____________ ~~x~~~-+-4~ __ ~~+-+-+-4-4-4--+-+-4-4~--~+-+-+-4-4-~ --~~ 
Mulr/solemB sp. 

Mulrisolenia confluens sp. 
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Carenipor8 sp. 
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" Atrypa" all . " A " parksl Williams 
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GSC 

Figure 6. Lists of fossil occurrences, Division D, Kaskaltama Well 
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Figure 6. Continued 
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F igure 6 . Continued 
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Eoslroph eodo nrB s p. I I I X I I ? : I 

mer isti nid brachiopod I I I 
? Menslina sp. ! I 
? FardemB sp. I I I I I I 
? Ho wellella sp . I II I I 

"CamarotoechI8 . c f . C. W lntske n SIS Wh,teaves X X I I I I I 
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Figure 7. Lists of fossil occ urrences, Division E, Kaskattama \Vnll 
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Figure 7. Continued 
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Figure 7. Co n tinucd 
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Figure 8. Lists of fossil occurrences. Division F. Kaskattama Well 
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stromatoporoid s X X X X X X X X X X X X 

solitary cora l X X X X X X X 

Synamplexoides sp. 

undetermined tabulate coral 

FavQsites sp . X ? ? X X X X X X X 

Favosites cf. F. favosus (Goldfu ss) X 

Multisolen ia sp. X 

Cystihalysites sp. X 

? Atrypa sp. 

Eospirifer sp. 

Glassia variabilis Whiteaves ? 
Hesperorthis sp. 

Howellelfa sp. 

aft. Rhynchotret8 sp. 

strophonellid brachiopod 

Encrinurus sp . 

GSC 

Figure 8. Continued 
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GSC Fossil Locality Number 

FAUNA 
shelilragments and unidentif ied ta xe) x x x x x x x x x x x x x x x x x x x x 
algae ? ? x x ? 
clams x 
bryozoans 

stromatoporoid s x x x x x x x x x x x x x x 
sol itary corals x x x x x 
Palaeocyclus sp. 
Au/op ora sp. 

eoemres all . C. lammatus (Hall ) 

Favosltes sp. x x x 
Favosltes c f. F. lavosus (Goldfuss) 

Syrmgopora cf. S vert lclllata Goldfuss 

Hello/ires sp. x 
CYSlfhalysites sp . x ? ? 
CySlthalysites cf. C. magnitubus (Buehler) 

Solenohafysites sp. 

pentamerid brachiopod 

Pen tamCf ol(1es cl. P. expansa (W tllieaves) 

spirilerid brach iopod 

CosmlolJ/hus sp. 
? Alveo/ires sp. 

esc 
Figure 11. Lists of fossil occurrences, Division I, Kaskatlama Well 
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FAUNA 
shell fragments and u nidentit!ed taxa X X X X X X X X X X X X X X X X X X X X X X X X X X X X 

algae 

clams 

bryozoans X X 

st romatoporoids X X X X X X X X X X X X X X X X X X X X X X X 

solitary corals X X X X X X X X X X X 

Palaeocyclus sp . X 

Au/opora sp . 

eoen/les afl. C. laminarus (Hall) X 

FavaSHes sp. X X ? X X X X X 

Favasires c f. F. favosus (GOld fuss) X 

Synngopora cf. S. verticillatB Goldfuss X 

He/,oMes sp. X 

Cystlhalys/res sp. X X 

CYStihalysites c f . C. magn1tubus (Buehler) X 

SofenOhalysites sp. X X X 

pentamerid brachiopod X 

Pen/amero/des cf. P. expansa (Whileaves) X X 

spiriferid brachiopod X 

Cosmlollthus sp. 

? Alveofltes sp . X 

esc 
Figure 11 . Continued 






