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PREFACE 

Lower Palaeozoic rocks extend in a belt along the western shores of James 
Bay and Hudson Bay. Little detailed stratigraphic work had been done in this 
region, and prior to the present study geological information on the northwestern 
part was based on limited reconn aissance observat ions, mainl y from ea rl y ca noe 
traverses along the main rivers. 

The auth or spent two fi eld seasons mak ing detailed observations of the 
Ordovici an and Silurian rocks , which are well exposed on Nelson, Churchill , 
North Knife, and South Knife Rivers. In this report the va rious rock groups and 
fo rmations are described, and faunal li sts based on a thorough study of the fossils 
by the author are given. The faunas ass ist in establishing the geological history 
and provide a ready means of correlation with other regions of Canada and 
elsewhere. 

J. M . HARRISON , 

Director, Geological Survey of Canada 

OTTAWA, December 2, 1963 
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ORDOVICIAN STRATIGRAPHY OF NORTHERN 

HUDSON BAY LOWLAND, MANITOBA 

Abstract 

The Ordovician and Silurian formations on Nelson, Churchill , South 
Knife, and North Knife Rivers, in the northern part of the Hudson Bay 
Lowland, are described and their faunas listed. The success ion along Churchill 
River is taken as the type for the Ordovician of the region. The formations 
consist mainly of carbonates and, in ascending order, a re the Portage Chute 
and Surprise Creek Formations of the Bad Cache Rapids Group ; the Caution 
Creek and Chasm Creek Formations of the Churchill River Group ; the Red 
Head Rapids Formation, and the Port Nelson Formation. 

The Bad Cache Rapids Group rests on Precambrian and is correlated 
with the Red River Formation, considered to be of Upper Ordovician age. The 
Churchill River Group is coeval with the Richmondian and Gamachian Stony 
Mountain Formation of the same area. The Red Head Rapids Formation is 
questionably referred to the Ordovician and is correlated with the Stonewall 
Fo rmation of southern Manitoba. The Port Nelson Formation is exposed only 
on Nelson River and is considered to be Middle Siluri an. 

R esume 

L'auteur decrit Jes formations de l'Ordovicien et du Silurien dans les 
regions des rivieres Nelson, Churchill, Knife-Nord et Knife-Sud dans la partie 
Nord des basses terres du Manitoba et donne une liste de leurs faunes . La 
succession que l'on trouve le long de la riviere Churchill est caracteris tique 
des roches ordoviciennes de la region. Composees surtout de carbonates les 
formations sont, dans l'ordre ascendant, celles de Portage Chute et de Surprise 
Creek du groupe de Bad Cache Rapids; les formations de Caution Creek et de 
Chasm Creek du groupe de la riviere Churchill et celles de Red Head Rapids 
et de Port Nelson. 

Le groupe de Bad Cache Rapids repose sur le Precambrien et est cor­
relatif a la formation de Red River, qui daterait de l'Ordovicien superieur. 
Le groupe de la riviere Churchill serait du meme age que la formation Stony 
Mountain du Richmondien et du Gamachien que l'on trouve dans la meme 
region. La formation de Red Head Rapids qui appartient semble-t- il a 
l'Ordovicien est correlative a la formation Stonewall du Sud du Manitoba. 
Quant a la formation Port Nelson, elle n 'affieure qu'a la riviere Nelson et 
remonterait au Silurien moyen . 

95 196-2 
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INTRODUCTION 

The Hudson Bay Lowland (Caley, 1947, p. 184) 1 is a plain bordering 
Hudson Bay on the south west and extending from North Knife and South Knife 
Rivers ( nea rl y 25 miles northwest of Churchill , M ani toba) so utheast to the 
south end of James Bay. Nea r the southeast end , the pl ain is abo ut 200 miles 
wide; to the north in the area studied it is Jess than 100 miles wide. On the south 
and west it is bordered by the Ca nadi an Shield . Except for a small a rea of Meso­
zo ic sedimentary rocks in the southe rn pa rt and Proterozoic strata at Sutton Ridges 
in the cent ral pa rt , the Lowl and is underl ain by beds of Ordovician, Silurian, 
and Devonian marine sedimentary beds dipping gentl y to the east. The Ordovician 
and Si luri an sed imenta ry rocks of the north part of the Lowland are described 
here (see Fig. 1). 

Because the surface of the Lowland is low and swa mpy, most exposures 
occu r along major rivers or on the sho re of Hudson Bay. Outcrops were exa mined 
along the lower part of Nelson, Churchill , North Kni fe, and South Knife Rivers 
and tri buta ry creeks, and the coast of Hudson Bay from C hurchill to a short 
distance south of Cape Ch urchi ll. The exposures studied , therefore, are linea r 
and limited vertica ll y. Along rivers, strata of Ordovician age a re the only well ­
exposed formatio ns except for so me Siluri an beds on Nelson Ri ver. Along the 
coast from Churchi ll to Ca pe Churchill and beyond, fossiliferou s SiJu ri an strata 
either outcrop or, as the presence of foss il iferous bou lders suggests, underlie the 
drift. Near Ch urchill Virgiana-beari ng dolomite rests on Precambrian C hurchill 
quartzite, which apparently formed shoals o r islands in the Siluri an sea . Fro m 
Cape Ch urchill so uth fo r at least 10 miles stromatoporoidal biostromes outcrop 
intermittently along the sho re. Although the area from Chu rchill to Cape Churchill 
is shown as mainly underl ai n by Ordovician strata on the Geological Map of 
Canada (Map l 045A, 1955), actu all y, as sugges ted by Willi ams (1948, p. 4 1), 
formations of Silurian age are present in the vici nity of Ch urchill. 

Field Work 

The rivers were traversed mainly by canoe. Nelson River is accessible by a 
short portage, from mile 352 on the Hudson Bay Railway, and can be ascended 
and descended rather easily from the end of the portage (see F ig. 4) . The 
exposures of Ordovician strata nea rest to Churchill on Churchill River are about 
40 miles upstream , and can be reached by either ai rcraft or canoe, a lthough 
canoe travel is difficult because of swift water and rapids (see Fig. 2). Several 

' Nam es and/ o r dates in parentheses a re those of References ci ted at the end of thi s report. 

95196-2~ 



Ordovician Stratigraphy, N orthern Hud so n Bay Lowla nd 

good landing spots for aircraft equipped with fl oats are available on the river . 
The Ordovician strata there a re best studied by landing below Bad Cache Rapids 
or above Portage Chute. Between these two points, except fo r the 13-mile stretch 
that is dangerous in low water, rapids do not present much difficulty to experienced 
canoemen, but portaging around most of them is advisable. The formations in 
the 13-mile stretch may be studied by proceeding upstream fro m Bad Cache 
Rapids as fa r as poss ible by canoe and continuing the remaining distance on foot. 

South Knife and North Knife Rive rs are best approached by fl ying to nearby 
lakes and portaging to the rive r (see Fig. 3). They can be descended easily bu t 
are di fficult and slow to ascend beca use of numerous small rapids. The passage 
along Hudson Bay shore from Kni fe Delta to Churchill is best made early in the 
morning and at a high tide. T he water near the shore is shallow and boulders 
are plentiful fo r some distance from land. On many days, particularly in August, 
high winds rise suddenly during late morning and afternoon. On calm days fog 
may obscure the low fl at shoreline. 

The fi eld season in this a rea is short. On Nelson River the ice does not 
usually break up until the last week in May and cliffs of ice up to 30 feet high 
may conceal outcrops along the river bank for several weeks after the river itself 
is free ( see Pl. II) . Break-up does not usually occur on Churchill River and the 
Hudson Bay coast until the last part of June and, because of ice-banks, field work 
may be delayed until after the second or third week in July. North Knife and South 
Knife Rivers are usually free of ice in early June, but they are difficult of access 
during this month as ice along the coast blocks their mouths, and nearby lakes 
upon which it might otherwise be possible to land are still pa rtly frozen. 

The best period for field work is from the middle of July to the middle of 
August. Numerous short thunder showers can be expected during this time, and 
in late August and September very high winds are fairly common and may last 
for several days. 

Wild Life 

Animals are abundant, among the more common being caribou , black bear, 
wolf, and fox. Geese, duck, and ptarmigan are plentiful. Caribou usually migrate 
north of Churchill before the beginning of summer, and thus cannot be relied 
upon as a source of food. East of Churchill, towards Cape Churchill, however, 
several large herds apparently spend the summer. Polar bears are relatively com­
mon about Churchill and a long coastal areas as far south as Ontario. Fish are 
abundant in the rivers , pike and pickerel being most common. Hordes of black 
flies and mosquitoes are a great nuisance and danger. 

Acknowledgments 

The writer was ably assisted in the field by J. W. Wishart, R . M . Proctor, 
and L. F . Keating in 1950 and by R . M . Proctor, D . W. Walker, and G. W. 
Goodwin in 1951. 
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FIGURE 2. Selected sections, fossil localities, and distribution of Ordovician outcrops olong Churchill River 

25193 

I ,_ 





PLATE II. Nelson River, neor Upper Limestone Rapids. Ice-covered bonks 
ore typical of river during June. 

Nelson, 4 -2-51 

Professo r T. H. Clark of McGill University gave many helpful suggestions 
during the preparation of a doctoral thesi s based on the field investigations. 
Professor V. J. Okulitch of the Uni ve rsity of British Columbia helpfully criticized 
the correlations between the Ordovician of the Hudson Bay Lowland and that of 
Lake Winnipeg. Professor A. K. Miller of the State University of Iowa freely 
imparted his knowledge of Arctic fa unas , gave valuable help in the identification 
of the cephalopods, and permitted the writer to read the report on the Baffin 
J sland faunas (Miller, Youngquist, and Collinson, l 954) before its publication. 

Residents of the area extended hospitality and assistance, and special thanks 
are due to Mr. and Mrs. J. Kinaschuk formerly of mile 352, Hudson Bay Railway, 
and to Messrs. T. Williams, F. Martin, 0. Sigurdson, E. Kronlund, A . Mclvor, 
F. Beckett, and T. Twolin of Churchi ll , Manitoba. 

Previous Work 

Prior to 1950 only reconnaissance geological investigations had been made 
of the northwestern end of Hudson Bay Lowland. Jn 1879 Bell (1880) descended 
Churchill River from the mouth of Little Churchill River, and described the 
main outcrop area of limestone but gave few details of stratigraphy or palaeon­
tology. Alcock (1916) in 1914 followed the same route as Bell and discussed the 
Ordovician exposures as follows (p . 135): 

On the lower portion of the river, Ordovician lim estone is exposed, through which 
the river has cut a ca nyon. For the greater pa rt of this distance, th e river flows over 
the granite floor, exposing a complete section of the horizontal limestone. At one point, 
a flat-lying sa ndstone, 15 feet in thickness forms the basal member. The limestone reaches 
a thickness of at least 60 feet, is fossi li ferous and apparently of the same horizon 
throughout. The uneven surface of the ancient floor upon which the limestone was 
deposited is wel l displayed in the limestone ca nyon, islands of red gra nite projecting in 
the middle of the ri ver, at places, where on the adjacent banks the limestone descends 
beneath th e surface of the river, but at no points were the irregul ariti es more than 
J 0 to 20 feet. 
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Ordovicia n Stratigraphy, o rthern Hud son B ay Lowland 

Be ll ( 1879-80 ) a lso described the main outcrop areas of the limestone along 
Nelson River based o n hi s reconn aissa nce in 1878. Whiteaves identified the 
fossils collected by Bell and referred most of the limesto ne to the Trenton ( Mid­
d le Ordovician ) considered to be equiva lent of the Galena limestone of Wisconsin 
a nd Illinois as then known. Bell recognized the presence of Silurian beds in the 
lower part of the rive r from the occurrence of a poorly prese rved pentameroid 
brachiopod in an o utcrop abo ut 50 miles from the mouth of the ri ver. 

Tyrrell in l 9 12 made a survey for the Province of Onta rio along the no rth­
west boundary of the province and co ll ected fossi ls fro m drift at the mouth of 
Nelson Ri ve r. M ost of these were of Siluria n age. Pa rks ( 1915; in T yrre ll , 1913) 
identified some of these fos s il s, but hi s reports dea lt ma inly with the Ordovician 
a nd Silurian fossils from the rivers to the south. Jn 191 3, Mc innes summ a rized 
Be ll 's wo rk but no new data were added concerning the strati graphy (see also 

T yr rell , 191 6). 
Palaeozo ic stratigraphy of Nelson River was studied by Savage and Van 

Tuy I in 19 16. In addit ion, they also traversed Gods (then ca ll ed Shamattawa) , 
Severn , Winisk, E kwan, Moose, and Abitibi Rive rs. On the bas is of this field 
study, Savage and Van T uyl ( 1919) divided the Palaeozo ic exposed a long Nelson 
Rive r into three formations: elson Rive r, Shamattawa, and Po rt Nelson. The first 
two a re Ordovician and the las t Silurian. These authors described the fo rmations 
in some detail with measured sections, fossi l li sts, and a probable correlat ion of 
some of the formations with those occurring near Lake Winnipeg, in W yom ing 
and in New Mexico. Foerste and Savage ( 1927) published a detailed description 
of cephalopods some of which were collected from Nelson River, a long with a 
ma p as a frontispiece showing the loca liti es of sections and collections. Miller 
and Yo ungquist ( J 94 7) described foss il s co llected in the vic inity of Churchill 
and suggested that Ordovicia n strata occur a lo ng the lower part of both orth 
Knife and South Knife Rivers. 

Shortly thereafter Williams ( l 948), from a study of drift in the vicinity of 
C hurchill , suggested that Silurian strata underl ay the immediate area. To the north, 
Ethington and Fu rni sh (1959) obta ined a conodont fa un a from the Knife Delta 
regio n, which suggested that the conta ining rocks were Uppe r Ordovician. 

The present writer (Nelson, 1963) has recently given a detailed description 
of the Ordovician palaeontology of Nelson, Churchill, South Knife, and o rth 
Knife Rive rs. Stromatoporoid, coral, gastropod , and cephalopod species were 
described and illustrated . Brachiopod species were li sted only. 

4 



STRATIGRAPHY 

The known Ordovician strata of the northern Hudso n B ay Lowland rest on 
Precambrian and form an essential ly conform ab le sequence of marine sedimenta ry 
carbonate rocks. These beds dip gentl y to the east, so th at downstream , in most 
river section s, success ively yo unger strata are exposed. The seq uence, at least 300 
feet thick possibly 400, is best exposed along Churchill River where five new fo r­
mations are recognized. Jn ascending order these are the Portage Chute and Sur­
prise Creek Formations of the Bad Cache R apids Group; the Caution Creek and 
Chasm Creek Form ations of the Churchi ll River Group ; and the R ed H ead R apids 
Formation . T he Bad Cache R apids and Churchill Ri ve r Groups are considered 
Upper Ordovician. The former correlates with the R ed River Formation and the 
latter with the Stony M ountain Formation of southern Ma nitoba. The R ed H ead 
R apids Formation is q uestionabl y referred to the Ordovician and considered 
coeval wi th the Stonewal l Fo rmation of southe rn M anitoba. 

Silurian strata have been found onl y on Nelson River, where they constitute 
the type section of the Port Nelson Formation of Savage and Van Tuy!. 

The Ordovician section along Nelson River, reported on by Savage and Van 
Tuy! ( J 919), was restudied in J 9 SJ. The sect io n is less complete, and exposures 
are much more scatte red and less fossi lifero us than those o n Churchill River. It 
was fo und that the Nelson River Formatio n of Savage and Van Tuy! apparently 
embraced representatives of both the Po rtage Chute and Surprise Creek Forma­
tio ns and that their Sh amattawa Formation ( not type) similarly incl uded parts of 
the Surprise Creek and Chasm Creek Formations. Thus in the interests of clarity 
the nomenclature proposed by Savage and Van Tuyl is discarded and the above 
new format ional names a re used for the northern Hudson B ay Lowland . The exce l­
lent Ordovician succession along C hurchill Ri ver is proposed as the type section 
fo r the region. 

Bad Cache Rapids Group 

This group o utc rops along all rive rs traversed, but is best exposed on 
Ch urchill River along a 19-mile stretch downstream from about a mile above 
Po rtage Chute, or 91 miles from the mouth of the river. To the north it is exposed 
along a 6-mile st retch of South Knife Rive r east from a point 6 mi les west of the 
no rthwest e nd of Lofthouse Lake, or about 40 miles from the mouth of the 
river. Still far ther no rth it outcrops at intervals fo r about l t miles along the North 
Knife River from a point S miles below T eepee Falls. On Nelson River the 
formatio n is exposed over a distance of abo ut 8 mil es from near L o ng Spruce 
Rapids to Upper Limestone Rapids. 

5 



Ordovician Stratigraphy, Northern Hudson Bay Lowland 

On Churchill River, the gro up is divided into two form ations, the Portage 
Chute conformably overlain by the Surprise Creek. The latter formation is over­
lain paraconformably by dolomi tic limestone of the Churchill R iver Group. The 
fa una of the Bad Cache R apids Group is di stinct from that of the Churchill 
River Group, only a few species being common to both. An evolutionary lineage 
of trilobate corals, however, traced from the Bad Cache R apids (Lobocora llium 
goniophylloides) to the Richmondian and (?) Gamachian Churchill River Group 
(L. trilobatwn var. major) suggests that the time interval between the two was 
short so that the former group is probably of Upper Ordovician age (Nelson, 
1963 ) . 

Portage Chute Formation 

This formation is exposed along Churchill River from about a mile upstream 
from Portage Chute downstream to Surprise Creek, a distance of about 18 miles. 
For the upper ] 3 miles of thi s stretch nearly vertical cliffs of sandstone and lime­
stone, 25 to 75 feet high, form one side or both of the river banks. The forma­
tion rests on a peneplaned surface of Precamb rian granitic rock and for most 
of the 13 miles this surface is parallel to the gradient of the river, that is it slopes 
at between 3 and 4 feet to the mile (see Pl. Ill). East of Bad Cache R apids, 
however, the surface dips below the level of the river and progressively younger 
beds outcrop downstream . Between Bad Cache Rapids and Surprise Creek the 
calculated easterly dip of the beds, relative to the river gradient, is between 13 
and 14 feet to the mile (see Fig. 2). 

The most complete section of the Portage Chute Formation measured is on 
the south bank of Churchill River at Bad Cache Rapids, where 75 feet is exposed . 
The peneplane at the base there is from 1 foot to 2 feet below river level. The 
formation is divided into two members: a lower sandstone (Member 1), and an 
upper slightly dolomitic limestone (Member 2). 

The sandstone (Member 1) at Bad Cache Rapids is about 2 feet thick, 
but at places farther upriver is 4 fleet. It is rusty weathering and quartzose with 
a limy matrix. The sand grains are frosted and most are well rounded and less 
than 2 mm in diameter. In the lower part most qu artz grains are larger and 
more angular, and the limy matrix not so abundant as in the upper part. The 
division between the sandstone and limestone members is arbitrarily placed where 
the limy matrix predominates over sand . Small , sparsely scattered sand grains 
occur in the limestone, however, for at least 20 feet higher. The sandstone and 
limestone members are interpreted as a typical orthoquartzite-limestone series, 
the sandstone representing the initial deposit of a transgressing S'ea. From Portage 
Chute to Bad Cache Rapids, Member ] , wherever expo ed, is uniform in appear­
ance. Above Portage Chute, however, as much as ] 5 feet of the sandstones 
exposed on the south side of the river is composed of coarser, more angular 
grains with granule conglomerate predominating in places. 
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Stratigraphy 

Fossils a re rare in the sa ndstone member and only an unidentified stromato­
poroid, one Charactocerina kirki Foerste, a fragmentary Maclurites manitobensis 
( Whiteaves ) and a few vague fucoidal impressions were found. 

The limestone (Member 2) o utcrops from Portage Chute to Bad Cache 
Rapids forming vertical and , in places, overhanging cliffs (see Pl. III) . It is 
difficult to ma ke accurately zoned fossil collections on these cliffs, hence most 
fossils were collected either from the lower beds o r from rubble at the foot of 
the cliffs. Below Bad Cache Rapids where dips a re steeper than the slope of the 
river, the uppermost ex posed bed near Surprise Creek forms an 8-foot outcrop 
a lo ng the river bank just west of the mouth of the creek. A complete section, 
73 feet thick, is exposed at Bad Cache R apids. 

The limes tone of Member 2 is grey to buff wea the ring a nd occurs in beds 
from l inch to 2 feet thick. Jt contains abundant o rganic detritus embedded in a 
matrix of light grey, microcrystalline, slightly dolomitic limestone. A characteristi c 

Nelson , 5-7 -50 

95196-3 

PLATE Ill 

Portage Chute Formation lying 
on peneplaned Precambrian 
granitic rock, along Churchill 
River (locality 25271). The 
formation here is a bout 50 
feet thick . 
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Ordovician Stratigraphy, Northern Hudson Bay Lowland 

feature is an alternation of rusty weathering laminae and laminae of the grey 
weathering limestone each from a half to an inch thick. Many rusty laminae 
anastomose, and this with the grey limestone between them gives the weathered 
surface an irregularly nodular appearance. The rusty laminae appear to contain 
more iron than the otherwise similar beds of grey limestone. 

Fossils identified from Member 2 include the following species : 

R eceptacu/ites sp. 
Palaeoph yl/um stok esi (Milne-Edwards and H a ime) 
P. halysitoides (Wilson ) 
G rewingkia rob usta (Whiteaves ) 
Fa vistella alveolata (Goldfuss) 
Safjordoph y llum (?) portagechutense elson 
Calapoecia anticostiensis Billings 
Plasm opora /ambei Schuchert 
P. pattersoni Roy 
Ca renipora rubra Sincla ir and Bolton 
C. robust a (Wil son ) 
C . stearni Nelson 
C. aequabilis (T eichert ) 
C. agg /om eratiformis (Whitfield ) 
Ma nipora amicamm Sinclair 
M . irreg1ilaris (T eichert ) 
M. feildeni (Eth eridge) 
D icerom yonia sp. 
Th aerodonta sp. 
Srrophom ena spp. 
T rochonema coxi Wilson 
Holopea gigantea Nelso n 
H orm orom a 1vi1111 ipege 11sis Whiteaves 
M ac /urir es manitobensis (Whiteaves) 
M . alrus Wil son 
M. ungava Wil son 
Fusispira giganrea Wilson 
Narthecoceras crassisip /1011 a1 11m (Whiteaves) 
Lam beoceras landerense Foerste 
L. bafjinense Mill er, Youngquist , and Colli nson 
Paraclinoceras canadense ( Whiteaves) 
Whireavesites winn ipegensis (Whiteaves) 
Billingsiles costularus (Whiteaves) 
B. /anderense Foers te 
D igenuoceras lat um ( F'oerste) 
Exom egoceras 1vyomi11ge11se Mill er a nd Carri er 
Neumatoceras churchil/ense elson 
W estonoceras 11 elso11 e11se F oerste 
Winnipegoceras /atic11rva 111111 (Whiteaves) 
Cyrrogom phoceras 111 rgid11 m Troedsson (?) 
C. nuratum Foerste and avage 
C. ba/ji11e11 se F oers te 
C. rhom psoni Mill er a nd F urnish 
C. alcocki Nelson 
Charac toceras manitobense elson 
W ilsonoceras squawcreekense Miller 

The Portage Chute Form ation of Churchill River is correlated with the Dog 
Head Member of the Red River Formation, southern Manitoba, on the bas is 
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Stratigraphy 

of seven species common and restricted to these units. These are Hormotoma 
winnipegensis, Maclurites ungava, Paractinoceras canadense, Billingsites costulatus, 
Winnipegoceras laticurvatum, and Digenuoceras latum. Winnipegoceras dowlingi 
found in the Portage Chute Formation on elson and South Knife Rivers is also 
a Dog Head species. 

Fragmental organic material in the Portage Chute limestone suggests waters. 
agitated to either transport or produce this material in situ . The colonial corals, 
gastropods, cephalopods, and R eceptaculites of this environment either died or 
moved elsewhere before the deposi tion of the succeeding Surprise Creek Formation. 

On South Knife River one outcrop of sandstone (Member 1) occurs at the 
west end ( near locality 25294) of the area underl ain by Ordovician strata. For 
about 6 miJes downstream from this outcrop, limestone is exposed intermittently. 
For 2 miles downstrea m from the last outcrop of limestone near locality 25301 , 
bedrock is covered by drift and the next outcrop is of the you nger Caution Creek 
Formation (see Fig. 3). 

The maximum measured thickness of the limestone (Member 2) is 8 feet. 
The dip of the beds locally varies in angle and direction , but its average appears. 
to be approximately parallel with the gradient of the river. Good marker beds, 
however, were not noted, so that neither the details of possible structures nor the 
maxi mum thickness is known. The beds are simil ar to those ass igned to Member 
2 in the type section on Ch urchill River, including the rusty weatheri ng laminae, 
the lower beds ca rryi ng sand grains as in the type section. Fossi ls are plentiful, 
and include nearly all genera and species listed from the Ch urchill River section . 
Coloni al corals predomin ate, although cephalopods and gastropods are numerous. 
The fo llowi ng genera and species were identified from the Portage Chute Forma­
tion on South Kn ife River : 

95 196-3~ 

R eceplaculites sp . 
Pa/aeophy l/11m stokesi (Miln e-Edwards a nd H aime) 
Grell'ingkia robus/a (Whiteaves ) 
Safjordophy l/11m (?) porlagec/1111e11se elson 
Calapoecia arclica Troedsson (?) 
Plasm opora lam bei Schuchert 
Catenipora rob usta ( Wilson ) 
C . aequabilis (T eichert ) 
C. agg /om erariformis (Whitfield ) 
Manipora amicamm Sincla ir 
M . fei ldeni (Eth eridge) 
Dicerom yonia s p. 
T haerodonra sp. 
Trochonem a coxi Wil son 
H o /opea gigantea Nelson 
Jformorom a wi1111ipege11 sis Whiteaves 
M aclurires m anitobensis (Whiteaves) 
M . a/Ills Wilson 
Fusispira gigantea Wil son 
L am beoceras landerense Foerste 
L . baffi 11 e11se Mi ller, Youngquist, and Collinson 
Whireavesiles w innipegensis (Whiteaves) 
Digenuoceras /arum (Foerste) 
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Westo11oceras 11 e/so11e11 se Foers te 
W i1111 ipegoceras /a1ic111"1'a/ 11111 (Whiteaves) 
W. do1r li11gi Foerste 
Cyrtogomphoceras 111rgid11m Troedsson 
C. rot1111d11m Mill er 
C. foerstei Mill er and F urnish 
Charac1oceras ma11itobe11se Nelson 

Stratigraphy 

On North Knife Ri ver o utcrops of thi s formation occupy a limited area (see 
F ig. 3) . Both sa ndstone a nd limestone members a re present, but the sa ndstone 
member is more extensive, o utcropping inte rmittentl y along the river for about 
I{· miles , sta rting abo ut 5 miles downstream from Teepee Fa ll s. The limestone 
member is known onl y near the western end of the exposure be lt at localities 
253 13 and 253 14. The beds in the main exposures dip in various directions at 
low angles, pe rhaps rep resenting depositio nal attitudes. The average d ip, however, 
appears to be approxima te ly para lle l with the river grad ient. 

The sandsto ne member differs from most of its lateral equi valents on other 
rivers in that it is rela ti vely thick and , in the western outcrops, loca ll y conglom­
eratic and foss iliferous. Both sandstone and conglomerate are calcareous. Some 
sa ndstone beds ca rry pyrite vugs. The best section is between localities 25312 and 
253 13, where 12 feet a re exposed. Bed rest on tightl y fo lded, near vertically 
dipping cast-west-s tri king beds of green to red Precambrian argill ite, and grcy­
green quartzite. The erosion surface appea rs rather un even, and dips below river 
leve l down stream from loca lity 253 13. The upper beds grade into the overlying 
limestone member, which is very thin a long orth K ni fe River, the m ax imum 
th ickness seen being 6 feet. 

Foss il s a re exceptiona ll y plentiful in the sandsto ne exposed at the west end 
( localities 25312 to 253 J 5), but arc absent in th at at the east end of the sectio n. 
Co ra ls are well preserved , but most gastropods a nd cepha lopods occur as moulds 
and casts . Fossil s arc sca rce in the ove rl ying limestone and only o ne poorly 
preserved cast of a R eceptacu/ites sp., a Grewingkia robusta (Whitcaves), and a 
Diceromyonia sp. were fo und. Fossi ls descri bed from North Knife River by Miller 
and Youngquist ( 1947) are probab ly from sandstone outcrops at the west end. 
The fo ll owing genera and species we re identifi ed from thi s member by the present 
writer: 

R eceptac11/ites sp. 
Pa/aeophyl/11m halysitoides ( Wil son) 
Crell'inr:kia rob11sta ( Whitcaves) 
F avistella all'eola1a (Goldfuss) 
Nyctopora (?) joerstei Bass ler 
N. macken~iei N elson 
Calapoecia arc1ica Trocdsso n (?) 
P/asmopora /amhei Schuchert 
Catenipora aeq11ab ilis (Teichert) 
C. ar:glomeNl/iformis ( Whitfield ) 
Diceromyonia sp. 
Trochonema coxi Wilson 
Mac/11rites ma11i1obe11 sis (Whiteaves) 
F11sispira gigantea Wil son 
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Ordovician Stratigraphy, Northern Hudson Bay Lowland 

Kochoceras sp. I Nelson 
Lambeoceras kronlundi Miller and Youngquist 

This fauna indicates that the sandstone is of the same age as the Portage 
Chute Formation at the type section on Churchill River. The relatively thick 
sandstone with conglomeratic phases suggests a near-shore fac ies, and this may 
also be the reason for the thinness of the limestone although eros ion in preglacial 
and glacial time may have removed most of it. The sandstone is probably not 
contemporaneous thro ughout the region , and the thickness of the limestone mem­
ber on Churchill River compared with its apparent thinness to the north and 
south suggests a basin of depos ition centring along Churchill River. U nder such 
conditions the sandstone to the north or south may be equivalent in age to part 
of the limestone along Churchill River. 

Along the lower part of North Knife River from the most easterly outcrop 
of the Portage Chute Fo rm ation to its junction with South Knife River outcrops 
are rare. A small outcrop of Precambrian gneissoid rock occurs about 6 miles 
downstream from the last sandstone exposure, approximately opposite the north 
end of Nowell Lake. Over a small area near this outcrop, abundant rounded lime­
stone bou lders containing dinorthid and strophomenid brachiopods similar to 
those of the Church ill Rive r Group are fo und , which suggest the occurrence 
nearby of st rata of that age. Downstream over the remaining 18 miles of river 
no outcrops were seen, but abundant rou nded Precambrian boulders and very 
few Ordovician ones in the stream bed suggest that P recambrian may underlie 
the lower part of the river. O nl y in the delta of North Knife and South Knife 
Rivers are Ordovician boulders abund ant. 

Beds of the Portage Chute Formation outcrop along both banks of Nelson 
River at intervals from near Long Spruce R ap ids to a poi nt abo ut a mile below 
Upper Limestone R apids (see Fig. 4; Pl. lY). As on Churchill River, the forma­
tion can be divided into a lower sandstone member (Member 1) and an upper 
limestone member (Member 2). The best known exposures are about 
3 miles below Long Spruce Rapids ( locality 25254) and in the area from half 
a mile above First Upper Limestone Rapids to about a mile below Third Upper 
Limestone Rapids ( local ities 25256 and 25258) . 

On the south bank at the lower end of the Second Upper Limestone Rapids 
18 feet of limestone was measured. On the north bank near Third Upper Lime­
stone Rapids, a sandstone bed 4 feet th ick exposed above the level of water 
grades upward into limestone. This sandstone is near a Precambrian outcrop in 
the middle of the rapids and thus presumably represents most if not all the thick­
ness of Member 1. At locality 25254, some 3 feet of basal ca lca reo us sandstone 
is exposed followed by l 3 feet of limestone. At these localities the beds dip 
parallel with the ave rage grad ient of the ri ver. Bell (1880) mentioned a small 
isolated outcrop which, from his description, probably occurs at Long Spruce 
Rapids, 3 to 4 mi les above the most westerly outcrop ( locality 25254) examined 
by the writer. The fauna suggests that this ou tcrop belongs in the Portage Chute 
Formation. 

12 
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Most of the quartz grains of the sandstone member a re less than 2 mm in 
diameter. The matrix of the upper beds is ca lcareous, and the contact between 
sandstone and limestone is placed where ca lcite predominates over quartz. Only 
vague fucoidal impress ions were noted in the sandstone. T he limestone contain · 
abundant organic detritus, and weathers grey to bu ff. As on Chu rchill River, 
rusty wea thering iron-rich laminae altern ate with beds of normal grey li mestone. 
Fossi ls are neither so plentiful no r so well prese rved as those in the Portage 
Chute limestone on Churchill River. 

T he following genera and species have been identi fied from collections 
made on Nelson River : 

R eceptac11/ites sp. 
Palaeoph y l/11 111 halysitoides (Wilso n ) 
Crewinr:k ia rob 11sta ( Whiteavcs) 
Saffordophy l/11111 (?) portagech11te11se elson 
Plasmopora /ambei Schuchert 
P. pattersoni Roy 
Catenipora m bra Sinclair and Bolton 
C. rob11sra (W il so n ) 
C. steami Nelson 

PLATE IV. M ember 2 of the Portage Chu te Formation at Upper Limestone 
Rapids, Nelson River (north end of loca lity 25256). 

Nelson, 2-1-5 1 
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Ma11 ipora amicar11111 Si nclair 
M . irref?11/aris (Teiche rt ) 
M. feilde 11 i (Etheridge) 
Trocho11ema coxi Wilso n 
H o rmotoma wi1111ipef?e11sis Whiteaves 
Mac/11rites 111a11i1ohe11s."s (Whiteaves) 
M. a /111 s Wil so n 
F11sisp'ra f?if?a 11 tea Wil son 
Cycle11doceras ki11d!ei Foerste 
Narthecoceras crassisipho11at11m (Wh iteaves) 
Billi11gsi1es cost11/a111s ( Whiteaves) 
Westonoceras 11elso11e11se Foerste 
Wi1111itJef?OCeras la1ic11rl'{i/11111 (Whiteaves) 
W. dow/i11gi Foerste 
W. 11elso11e11se Nelson 
Cyrrogomphoceras 111rgid11111 Troedsson 
C. 11111at11m Focrste and Savage 
C. 1hompso11i Miller and Furnish 
C . a lcock i Nelson 

T hi s fa una is clearl y equi va lent to that of the limestone member of the 
Portage Chute Formation , C hurch ill Ri ver , and the Dog H ead Member of the R eel 
Ri ver Formation, southe rn Manitoba. 

Surp1·ise C reek Forma ti on 

T he best known expos ures o f this formatio n o n C hurchill Ri ver a re at 
Surprise Creek, Bad Cache Rap ids, and Hidden C reek; others occur at loca li ties 
25273 and 25277. Outcrops of the Surprise C reek Fo rm at ion arc not numerous and 
a t most loca lities a re limited to near ly ver ti ca l c li ffs nea r the mouths of c reeks 
(see Pl. 1) . 

'U nits' 5 and 6 of the Shamattawa Formation of Savage and Van Tuyl ( 1919, 
p. 346) occurring o n e lson Ri ver are correlated with, a nd placed in, the Sur­
prise Creek Formation on the basis of lithology and contai ned fa unas. The 
Surprise Creek Formation was not recognized in the sections studied o n North 
Kni fe and South Knife Ri vers. 

On Chu rchj Jl Ri ver the contact of the Surprise C reek with the underlying 
Po rtage Chute Formation is gradat ional, the bo unda ry being arbitrar il y placed 
where o rganic detritus, abundant in the upper part of the Po rtage C hute, becomes 
negligibl e. The microcrysta ll ine mate ri al th at forms the matri x of the P o rtage 
C hute rocks is the dominant co nst ituent of the lowe r beds of the Surprise C reek, 
and the roc k is a microcrystal line, occasionall y cryptocrysta lline, dolomitic lime­
sto ne. As the detritu s decreases in quantity , the fa un a also changes markedly in 
character. The predo min antl y mo llu scan and coralline fau na of the lower forma­
tion changes to o ne characterized by rhynchonellid and strophomenid brachiopods 
in the upper fo rm ation, the strophomenid being by fa r the mo re abundant. The 
cha nge in lithology from Portage Chute to Surprise Creek is thought to reflect 
a change from rather turbul ent-wate r to quiet-water depos itio n. 

14 
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Composite section 
Upper limestone Rapids 

25256, 25257 and 
west end 25258 

PALAEOZOIC 

SI LURIAN 

m Port Nelson Formation: 
dolomite. bre_cdated dolomite. 
shafy dolomue 

ORDOVICIAN 
CHURCHILL RIVER GROUP m Chasm Creek Formarion: 
undivided: dolomitic /Jmestone. 
dolom!le 

Approximate Scale 
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LEGEND 

PRECAMBRIA N 

~ 
ORDOVICI A N 

BAD CACHE RAPIDS GROUP ( 2~5) 

m Surprise Creek Formation: 
5 . Upper mbr.; dolomitic limestone 
4 . Lower mbr.; dolommc /Jmestone 

Undivided 

Portage Chute Forma tion: 
3 . Member 2; dolom1tic limestone 
2 . Member 1; sandstone 

/ 

/ 

Fossil locality 

Outcrop: Port Nelson Formal/on 

Outcrop: Chasm Creek Formation 

Outcrop. Surprise Creek Formaoon 

Outcrop: Portage Chute Forma tion 

25258 

Amery 

GSC 

FIGURE 4 . Se lected se ctions, foss il loca lities, and distribution of Ordovician and Si lurian outcrops along 
Nelson River. 

The section at Surprise Creek, selected as the type, was measured across 
the entire formation. At most localities, however, only one contact is exposed. 
For purpose of description, the formation is divided into seven members, having 
a total thickness of 63.5 feet. Over the limited areal exposures on Churchill 
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Stratigraphy 

Rive r these members can be easily recognized and exhibit little lateral change 
in lithology. The succession at the type section is as fo llows: 

Cau tion Creek Formation 

..... .... ... .. . ..... Pa raco nformity . 

Surprise Creek Formation 
Member 7 

Limestone, do lomitic, buff, microcrystalline to fine grained , massive, 

Feet 
42.0 

weathers buff 4.5 

Member 6 
Li mestone, dolomitic, li ght ye ll owish grey, microcrystal line to fi ne gra ined, 

m ass ive, weathers grey ... . .......... .. .. .. .. .. ..... .. 2.0 

Member 5 
Limestone, slightly dolomitic. light ye llowish grey, weathers grey to dark 

grey. Microcrystalline and cryptocrystalline parts a lternate in regular 
beds 2" thick. Chert ab undant in upper part . 4.0 

Member 4 
Limestone, slightl y dolom itic, li ght ye ll owish grey to buff, micro- to 

cryptocrysta lline wi th organic detritus, weathers grey. Mott led with 
widely scattered, irregul ar ly shaped rusty blotches in lower half; in 
upper h alf blotches a re more regu lar in shape and lie parallel to 
bedding . 21.0 

Member 3 
Limestone, slightl y do lom itic , light yell owish grey, microc rysta lline, finely 

laminated, weathers grey to brown in regu lar beds l" to 3" thick . 
Contains numerous lenses of chert 8.0 

M ember 2 
Li mestone, slightl y dolomitic, light yellowish grey, microcrysta lline, 

wea thers buff to grey, breaking in irregular pl aty blocks l" to 2" thick . 
Conta in s a few lenticul ar lenses of che rt in upper part 10.0 

Gap in exposures 2.0 

M ember I 
Lim estone, slightly dolomitic, light ye ll owish grey, microcrys ta lline, fossil­

ifero us, weathers buff to grey, breaking in irregu lar platy slabs l" to 
2" thick. 12.0 

Gradational contact ... 

Portage Chute Formation 

Lim e>ton e. do lomitic, li gh t grey . microcrystallin e with abunda nt organic 
detritus, wea thers li ght grey 8.0 

Water level of C hurchill River 

F rom the lowest member of the type section the fol lowing fossil species 
were identified: 

Lohocorn tli11111 goniophytloides (T eichert ) 
Plas111opora lambei Schuchert 
Ra fi 11 esq11i11a lam Whiteaves 
R. /{//a Whiteaves var. 
R . pron is Roy 
M e[?amyonia ray1no11di (Brad ley) ( ?) 
M. 11i1e11s ( Billings) (?) 
Thaerodo111a sp. 
S1rop/10me11a pla11ocorr11ga1a Twenhofel 
S. hernba Billings(?) 
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S. f/11c t11osa Billings (?) 
S. spp. nov. 
Rhynchotrema kana naskia Wil son (?) 
H ypsiptycha janea (B illings) (?) 
Trochon ema coxi Wil son 

Mem bers 2 to 7 inclusive a re practically unfoss ilifero us and yie lded only 
B eatricea nodu/osa ( Billings). These beds, howeve r, a ppea r conformable and 
lithologica ll y si mil ar to M ember l. 

This formation is tho ught to co rrelate with the Ca t H ead Member of the 
R ed Ri ver Formation of southern Man itoba, to which it is simil a r in lithology 
and stratigraphic position as the underl yi ng Po rtage Chute Formation is considered 
equivalent to the Dog H ead Membe r (see Sincla ir, 1959). 

On Nelson River, the Surprise Creek Form atio n is exposed in the section 
stud ied by Savage and Van Tu yl ( 19 19) . Jn a ll , 30 feet of the fo rm at io n is 
exposed but the total thickness may be considerab ly more. 

Limestone beds assigned to the Su rprise Creek Formation outcrop in places o n 
both banks of Nelson Ri ve r from about three qua rters o f a mi le to 3 mi les below 
Upper Limestone R ap ids ( locs. 25259 to 25262), and from a mile above to 3 miles 
below Lower Limestone R ap ids ( locs. 25263 and 25266). Savage and Van Tuy! 
( J 919) refe rred the beds near Lower Limestone Rap ids to the Shamattawa Forma­
tion and presumably included those near Upper Limesto ne Rapids in the Nelson 
River Formation (essentially Portage C hute Formation of this repo rt ). 

The Surprise Creek Formation o n Nelson Ri ve r ca n be d ivided lithologicall y 
into two members. The lower member is a light grey weatheri ng, light yellowish 
grey, rnicrocrystalline, dolomi ti c limesto ne with some orga nic detritus, and 
breaks into beds an inch to 2 inches thick. It is at least 20 feet thick. A nastomos­
ing, ye llow weathering, iron-rich lam in ae a rc present, but arc neither as com mon 
nor as dark weathe ring as those in the unde rl ying Portage C hute Formation . A few 
thin beds and small nodules of chert are present. The Surprise Creek can be dis­
ti nguished from the Portage Chute by its li ghter co lou r, both on weathered and 
fresh surfaces. 

T he basal beds of the lower member may represent an eastern lateral facies 
o f the upper part of the Portage Chute Formation becau se the two, a lthough 
separated by a drift-covered interval of 100 ya rds near locality 25259, appear to 
be on st rike. It is possible, however, that the Surprise Creek may be fa ulted down 
relative to the Po rtage C hu te , the fau lt occupying some part of the covered 
inte rva l. Such a di sloca tio n would require a d is placement of abo ut 20 feet. Faul ts 
a re unknown elsewhere in the a reas of Ordovici an strata a lthough some may be 
present nea r Cape Ch urchill in a small a rea underla in by Silurian biostrome reefs. 

T he lower membe r of the Surprise Creek is exposed in both outcrop areas 
o n Nelson Ri ver but as a drift-covered inte rva l of about 3 miles separates the two, 
the st rat igra phic relatio nship between beds exposed at the two places is uncer­
ta in. Attitudes measured suggest th at the outcrops near Upper Limestone R apids 
a rc stra ti graphica ll y lowe r th an those at Lower Limestone R apids. Thus the species 
co ll ected from each area a re li sted separa te ly. 
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Fossils collected from the lower member of the Surprise Creek Formation, 
near Upper Limestone R apids include the following species: 

Nyctopora macken ziei Nelson 
Ca lapoecia a111icos1ie11 sis Billings 
Lobocoralli11 m goniophy l/o ides (Teichert) 
P/asmopora /ambei Schucher t 
Catenipora robust a ( Wil son) 
R afi11esq11i11 a lata Whi teaves 
Thaerodonta sp . 
Strophome na am oena Wa ng 
S . sp., cf. S. co11corde11sis Foerste 
Rh y nchotrema kananaskia Wil son 
Nart/1ecoceras crassisipho 11 at11m ( Whiteaves) 

Beds at Lower Limesto ne R apids referred to the lower member o utcrop from 
abo ut a mile above to abo ut a mil e below the rapids. The litho logy is very similar 
to that of the beds near Upper Limestone R apids. Well-preserved fossi ls are not 
abundant but the fo llowing have been identified: 

Lobocorall i11111 goniophy lloides (Teichert) 
Catenipora aeq11abilis (Teichert) 
Thaerodonta sp. 
Strophomena f/11ct11osa Billings 
Rh y 11 chotre111a kananaskia Wilson 
Mac/11rites manitobensis ( Whiteaves) 
Lamb eoceras 1va lkeri Nelson 
Whiteal'esites procteri e lson 

T he upper member of the Surp ri se C reek Formation outcrops onl y in the 
vicinity of the Lower Limestone R ap ids, from about h alf a mile above to 3 miles 
below. It is at least J 0 feet thick and is foss ili ferou s on ly near the rap ids. 
The contact between the up per and lower member is gradational. The upper mem­
ber consists of a smooth, concho id a ll y fract uring, buff to grey weatheri ng, light 
yellowish grey, microcrystalline , occas io na ll y cryptocrysta lline, dolomitic limestone, 
more dolomitic than that of the lowe r member. The litho logy of the upper mem­
ber is very similar to that of Members J and 2 of the Surprise C reek Formation 
o n Chu rchill Ri ve r. The surface o f the lim esto ne is common ly littered with casts 
a nd moulds of strophomenid brachiopods, most of which are unidentifiable . Fossils 
identifi ed include the fol lowing brachiopods : 

Ra[i11esq11i11a Iota Whiteavcs 
Megamyonia nitens ( Billings) 
Thaerodonta spp. 
Srrop/10me11a /en/a Troed;son 
Rh y11c/101rema kananaskia Wilson (?) 

The fauna ! as pect of much of the Surprise Creek on Nelson River differs 
from that of the sa me form ation e lsewhere in that corals and molluscs are more 
numerous and var ied. H owever, such spec ies as Lobocorallium go11iophylloides, 
Rafinesquina lata, and Rhynchotrema kananaskia also occur on Churchill River 
and relate the beds on Nelson River to those of the Surprise Creek Formation at 
its type .locality. Jn addi tion such species as Nyctopora macken:.:.iei, Plasmopora 
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lambei, and Maclurites manitobensis further indicate that these elson River beds 
belong in the Bad Cache Rapids Group. 

Churchill River Group 

Strata of this group outcrop intermittently on Churchill River from about 
a third of a mile above the mouth of Hidden Creek to Limestone Rapids, a 
distance of some 30 miles. The main exposures occur in two areas: ( 1) from 
above Hidden Creek to U miles below the mouth of Chasm Creek (localities 
25277 to 25282), and (2) from about 4 miles below the last locality to Red 
Head Rapids (localities 25283 to 25291). The group comprises a lower formation 
named the Caution Creek, and an upper one, the Chasm Creek, which are con­
formable. The fauna] succession within the group indicates that representatives of 
all three of Baillie's (1952) members of the Stony Mountain Formation are 
probably present. The Caution Creek and lowest member of the Chasm Creek 
Formation correlate with the Stony Mountain Shale (Gunn Member of Sinclair 
and Leith, 1958 ) and Penitentiary members of the Stony Mountain Formation. 
The remaining members of the Chasm Creek correlate with the Gunton Member. 
The Ca ution Creek Formation rests paraconformably on the Surprise Creek 
Formation (see Pl. I). The Chasm Creek Formation is overl ai n by dolomite of 
the Red Head R apids Formation (see Pl. VII). 

Formations of the Churchi ll River Group also outcrop along elson and 
South Knife Rivers. On elson River, the Shamattawa Formation of Savage and 
Van Tuyl (1919) contains representatives of both the Bad Cache Rapids and 
Churchill River Groups; their 'units' 5 and 6 of the Ordovician succession appear 
to be eq uivalent to the Surprise Creek, and their 'unit ' 7 belongs in the Chasm 
Creek Formation . 

Caution Creek Formation 

This formation is exposed at Hidden, Surprise, Ca ution, and Chasm Creek 
(see Pis. I and V) . It attains a total thickness of 42 feet, and consists of three 
members , in ascending order number 1, 2, and 3, exceptiona ll y well exposed at 
both Chasm Creek and Caution Creek. The most southerly exposures occur about 
a third of a mjle above the mouth of Hidden Creek (Joe. 25277), along the 
bank of Churchill River; the best exposu res occur l t miles down Churchill River 
near the mouth of Caution Creek, where the base and all three members are 
visib le. The section there is designated as the type for the formation . At Chasm 
Creek, 1 t miles farther downstream , all three members are exposed , but, when 
visited, the base of the formation was under water. At this locality the top of 
the formation is well di splayed in the narrow gorge of the creek. The last and 
most northerly known exposures of the formation (Joe. 25282) occur on the 
south bank of the river 24 miles down from the mouth of Chasm Creek (see 

Pl. Vl). There the base of the formatio n is beneath river level but a part of the 
lower and all of the remaining two members and the overlying Chasm Creek 
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Formation are well exposed. Except for one small patch on the south bank 
opposite the mouth of Chasm Creek, no other outcrop of the Caution Creek 
Formation was seen along Churchill River. On the basis of the regional north­
eastward dip , the top of the Caution Creek is estimated to pass below the level 
of Churchill River about 5 miles below the mouth of Chasm Creek, and up-river 
from locality 25283. 

Member 1 is about 18 feet thick, and, wherever exposed, con ists of light 
grey to yellowish grey weathering, cryptocrystalline, light yellowish grey, slightly 
dolomitic limestone tending to weather in irregular, rather rubbly beds about 1 

Nelson, 22 ·1· 51 

PLATE V 

Chasm Creek, a tributary of Churchill 
River. Lowe r beds are the Caution 
Creek Formation; upper ma ssive beds 
the Chasm Creek Formation. 
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inch thick. Organic debris is plentiful and small irregular-outlined, yellow weather­
ing blotches, slightly more dolomitic than the matrix are scattered throughout. 
This member is the most foss iliferous part of the Churchill River Ordovician 
sequence. The fa una is both varied and abundant, consisting mainly of solitary 
and coloni al cora ls, bryozoans (not identified ), rhynchonellid and strophomenid 
brachiopods, gastropods, and ceph alopods. The fo ll owing species have been 
ident ified: 

Palaeophy ll11m rad11g 11i11 i Nelson 
Lobocorall i11m trilobat11m va r. major Nelson 
Deiracoralli11m 111 a11 itobe11se N e lson 
BiRhorn ia pate lla ( Wilson ) 
Lyopora ma11 irobe11sis Nelson 
Ca lapoecia a111icostie11 sis BiJ.l ings 
C. ca11ade11sis var. 11ngava Cox 
Prorrochisco /irh11s kiaeri Troedsso n 
Pa /aeofavosites capax ( Bi llings) 
Fa 1•osites wilsonae Nelso n 
CMenipora mbra Sinc la ir a nd Bo lto n 
C. robust a (W ilson) 
C. foerstei Nelson 
Manipora amicamm Sinclair 
Plaesiomys occide111alis (Oku litch ) 
M eC?am yonia raymondi (Brad ley) 
M. 11ite11s (B ill ings) 
M . ceres (B illi ngs) 
Strophomena planocormgata Twenhofel 
S. (/11ct11osa Billings 
L epidocyc/11s perla111 el/os11s ( W hitfield) 
L. capax (Conrad) 
1-l ypsiprycha a111icostie11sis (Bi llin gs) 
Zygospira res11pi11ata Wa ng 
Trocho nema coxi Wi lson 
Liospira pan•a Wilson 
Cyclendoceras be/Ii Nel so n 
Lambeoceras lll/(f11m Troeclsson 
Ephippiorthoceras do1v/i11gi Foerste and Savage 
Probillin f?s it es lwrkeri Ne lson 
Bi//ingsites borealis ( Parks) 
B. keatingi Nelso n 
B. ca11ade11sis (Bill ings) (?) 
Dige1111oceras 111c/earni Ne lson 
Wi1111ip egoceras (?) co11tract11m (Foerste a nd Savage) 
Charactoceras /(l(/di Foe rste 
C. warrenae Nelson 

The contact between the irregu larly bedded Member 1 and the well-bedded 
Member 2 is placed arbitrarily at the u ppermost of two prominent bedding p lanes, 
4 to 6 inches apart as exposed at Caution Creek, Chasm Creek, and locality 
25282 . Although irregu lar bedding conti nues for 3 feet above this, the lower 
contact of Member 2 is p laced at the top of a rather eas ily recognizable, mauve 
weathering bed of fuco ida l material 3 inches th_ick that occurs just below the upper 
bedding plane. Member 2 is J 8 feet thick, measured from the top of the fucoidal 
bed to the pla ne marki ng the contact between Members 2 and 3. Member 2 con-
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PLATE VI. Caution Creek Formation overlain by resistant beds of the Chasm Creek Formation at locality 25282, 
Churchill River. 

sists of well-bedded, grey to brown weathering, crypto- to microcrystalline, light 
yellowish grey, slightly dolomitic limestone occurring in layers 1 inch to 2 inches 
thick, separated by rather wispy yellow dolomite layers from a quarter to half 
an inch thick. Member 2 differs from Member 1 in being genera ll y well bedded, 
hav ing little organic detritus, and in hav ing a fairly restricted fauna consisting 
essenti ally of dinorthid and strophomenid brachiopods. The following species have 
been identified: 

P/aesiomys occide111alis ( Okulitch) 
M er:amyonia 11ite11s (Bill in gs) 
M. ceres (Billings) 
Stropliomena pla11ocorrugata Twenhofel 
S. f111 c111osa Billin gs 
S. e/011r:a1a J a mes (? ) 
S. sp. nov. 
L epidocyc/11s perlam ellos11s (Whitfie ld ) 
L. r:ir:as Wang ( ? ) 
Z ygospira res11pinata Wang 

Member 3, which is 6 feet thick, is separated from Member 2 by a disti nct 
bedding plane. It differs from Member 2 in its rubbl y weathering appearance, in 
having more irregular bedding, and in containing a slightly more varieJ fau na 
of corals with dinorthid, strophomenid , and rhynchonellid brachiopods. The rock 
is a smooth , grey ea rth y weathering, microcrystalline almost cryptocrystalline, light 
yellowish grey, slightly dolomitic limestone occurring in irregular layers about J 
inch thick in the lower 2 feet and about 2 inches thick in the upper 4 feet of 
the member. The thinner layers in the lower part contai n no organ ic detritus 
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whereas those in the upper 4 feet contain a considerable amount. The upper 1 t 
to 2 feet contains ru sty weathering lam in ae, which become increasingl y numerous 
toward the top. These upper slightly ferruginous beds suggest a transition into the 
overlying rather ferruginous Chasm Creek Formation, although a di stinct bedding 
plane separa tes the two. 

Few fossils were collected from Mem ber 3 of the Caution Creek Formation, 
possibly because in most pl aces the beds a re almost inaccess ibl e and collecting 
was limited to a few small exposures. Foss il s collected include the following: 

Lobocoral/ium triloba t11m var. major N elson 
BiJ?hornia pate lla ( Wilson) 
Pa/aeofavosites a lveo /aris ( Lonsdale) (?) 
Favosites 1vilso11 ae Nelson 
Plaesiomys occidentalis ( Ok ulitch ) 
MeJ?amyonia nitens ( Billings) 
M . ceres (Billings) 
Lepidocyc/11s perlamello.rns ( Whi tfie ld ) 
H ypsiptycha anticostiensis (B illings) 
Charactocerina good1vi11i N elson 

On South Knife River, the Caution C reek Formation is exposed for about 
9 miles, from locality 25302 to 25311 . The most westerly outcrops are separated 
from the most easte rly outc rops of the Po rtage Chute Formation by a 2-mile gap 
in exposures, in which may li e the Surprise C reek Formation . The best exposed 
and most fossiliferous Caution Creek beds occur upstrea m from the sharp north­
ward bend of the river ( localities 25302 to 25307). A second poorly understood 
a rea of outcrops (localities 25308 to 25311 ) is between 3 to 5 miles north of 
the sa me bend . Abou t 4 miles above the junction with the North Knife River 
a sma ll patch of lim estone of unknown age occurs in the river bed. Based on the 
assumed trend of the Ordovician strata, beds of the Caution C reek Formation 
probabl y underlie the area adjacent to South Knife River from the most northerly 
outcrop (locality 253 11 ) to the junction with North Knife River. The delta of 
North Knife and South Knife Rivers contains abundant rubble of the Caution 
Creek Formation , and it is assumed that thi s area is also underlain by that 
fo rmation. This ass umption is in agreement with E thington and Furnish ( 1959) 
who dated this rubble as Upper Ordov ici an on the basis of conodont fa una. 

Most exposures of the Caution Creek Formation along South Knife River 
are small , low, and sca ttered. Diagnostic fossil s are absent at many localities. 
On the basis of the limited exposures the formatio n is divided into a lower and 
an upper member, but these cannot be correlated with certainty to the members 
of the type section of the formation on Churchill Rive r. The lower member is 
at least 6 feet thick and is exposed in the centre of a low arch at locality 25304. 
The upper member beds occur both up- and downriver from the arch. The lower 
member is a smooth conchoidall y weatheri ng, cryptocrystalline, light grey lime­
stone. One gra ptolite and two brachiopod species are the only foss il s fou nd : 
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D esmograpt11s canadensis (Whiteaves) 
Stro phom ena p/a11 ocorruga ta Twenhofel 
L epidocyc/11s capax (Conrad) 



Stratigraphy 

Desmograptus canadensis is e lsewhere know n only from the Cat Head 
Member of the Red River Formation in southe rn Manitoba. Strophornena plano­
corrugata occurs in both the Surprise Creek and Caut ion Creek Formations, 
whereas Lepidocyclus capax is most characteristic of st rata correlating with the 
Churchi ll Rive r Group. Thus fauna ! elements of both the Bad Cache Rap ids 
a nd Churchill River Groups are present in the lower member. The lower member 
is tentatively cor related with the Caution Creek Formation a lthough it may belong 
to the Surprise Creek Formation. 

The upper member a long the South Knife has a minimum thickness of I 6 
feet and a ca lcul ated maximum of between 20 and 30 feet. It consists of fossi li f­
erous, mott led orange and grey weathering, crypto- to mierocrysta lline, light 
yellowish grey, slightly dolomitic limestone occurring in rubbly weathering beds 
I inch to 3 inches thick. The best exposures ( loca liti es 25304 to 25306) are in 
the half-mile- long outcrop belt east of the arch, where easterly dips of J 0 to J 5 
feet per mile were observed. Within thi s restricted area the member can be 
divided into two zones, the lower, which is 5 feet thick , contains numerous peJ­
matozoan columnals. This lower zone is separated from the upper zone by an 
easily recognizable 1- to 2-ineh thick bed of dark grey weathering, dark grey 
pelmatozoan limestone. The upper zo ne is at least I 0 feet thick and is similar to 
the lower one, except that eolumnals are much more abu ndant. Lithologically 
it is very similar to Member I of the Caution Creek o n Chu rchi ll River. Upriver 
and downrive r from these outcrops, however, the two zones cannot be dis­
tinguished with certainty. 

Fossils identified from the lower member in the area to the west of the 
bend in the river include: 

Lobocoral/i11111 trilobat11m var. 111ajor Nelson 
Deiracora /li11111 ma11itobe11se Nelson 
Bighornia patella (Wi lson) 
L yopora ma11itohe11sis N elson 
Ca/apoecia a11ticostie11sis Billings 
C. ca11ade11sis va r. 1111gava Cox 
Protrochiscoli1h11s kiaeri Trocdsson 
Palaeofavosites a/veo/aris (Lonsdale) ( '1 ) 

P. capax (Billings) 
Favosites wilso11ae Nelson 
Catenipora rob11sta (Wilson) 
C. foerstei N elson 
Ma11ipora amicarr1111 Si nclair 
P/aesiom ys occide11talis (Okulitch ) 
Megamyo11ia 1111icostata ( Meek and Worthen) 
M. 11ite11s (Bi llings) 
M. ceres (Bil li ngs) 
Stropho111e11a pla11ocormgata Twcnhofel 
S. hec11ba Bil lings 
S. fl11ct11osa Billings 
Lepidocyc/11s perla111ellos11s (Whitfield) 
H ypsip tycha a111icostie11sis ( Billings) 
Trochonema coxi Wil son 
Liospira parva Wilson 
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Cyc/endoceras be /Ii Nel son 
Parksoceras lepidodendroides (Pa rks ) 
Lambeoceras 1111{/11m Troedsson 
Billi11gsites borealis ( Parks) 

This fau na is si milar to that of the Caut ion Creek Formation of the type 
locality. Such species as Lyopora manirobensis, Deiracorallium manitobense, Big­
hornia patella, Favosites wilsonae, Catenipora foerstei, Plaesiomys occidentalis, 
Strophomena planocormgata, S. fluctuosa, and Billingsites borealis all occur on 
Churchill River some 32 miles to the south. A few a re known to range either 
above o r below thi s fo rm ation, but their fa un a] associatio n is di stinctly different. 

In the numerous but scattered ou tcrops ( localities 25308 to 2531 J ) approx­
imately 5 miles to the no rtheast of the ass umed a rch, two members, each very 
similar li tho logically to those in the arch a rea , are present. The lower member con­
sists of smooth concho idall y weathe ring cryptocrysta lline, light grey limestone 
containing chert nod ules. Except for the che rt , the member is almost identica l 
in all detai ls with that of the lower member exposed in the ass umed arch at 
locali ty 25304. The maximum thickness measured is 5.5 feet. The only fossi ls 
fou nd were some poorly preserved trilobites belonging to the genus Ceraurus 
(s. 1 .). The upper member consists of relatively unfossiliferous, brown and grey 
blotch y weathering, microcrystalline, grey limestone with abundant organic detritus, 
in beds 3 to 6 inches thick. Among the few fossi ls fou nd in thjs member are 
A ulacera undulata (Billings) and Narthecoceras crassisiphonatum ( Whjteaves). 

This meagre fauna gives conflicting info rmation as to the age of these beds. 
A ulacera undulata is most characteri stic of the Chasm Creek Formation whereas 
Narthecoceras crassisiphonatum is known ch iefly from the Bad Cache R apids 
Group. lf the Aulacera is assumed to be the most re liab le fossil then the member, 
indeed possibly both members in this outcrop area, might be placed in the Chasm 
Creek Formation. lf, on the other hand, Narthecoceras is considered the best 
guide, then the strata could belong to the Bad Cache R ap ids Group. These ques­
tions of correlation cannot be a nswered until more di agnostic fossi ls are ava il able. 
The writer conside rs it advisable to tentatively assign both members to the 
Cautio n Creek because of their simila rity of st ratigraphic pos ition and lithology 
with those beds outc ropping in the area between loca lities 25303 and 25307 . 

Chasm C r eek Formation 

On Churchill River the two main occurrences of this formation are separated 
by a drift-covered a rea 4 miles long. T he westerly exposures a re at C hasm Creek 
and locality 25282 (see Pis. V a nd VI ), and the easterly ones are 12 miles above 
and continue intermittently for 2 miles below Red H ead R ap ids. Fossi l locali ties 
25283 to 2529 1 are in the latter area. The base rests conformably on the 
Caution C reek Formation ( Pl. V) and the top is overlain possibly paracon­
fo rm ably by the R ed H ead R apids Formation (see Pl. VII) . Thickness is esti­
mated to be abo ut 180 feet. 

The forma tion is di vided into fo ur members based o n lithology and con­
ta ined fa un a. Member 4, the uppermost, contains fucoid al dolomite and by thi s 
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Nelson, 27-6 -5 1 

PLATE VII . Member 4 of the Cha sm Creek Formation overlain b y ma ssive dolo mites o f Member 1 of th e Red 
Head Rapid s Formation on Churchill River about 2 miles below Red Head Rapids. M ember 1 here 
is more thick bedded than usual. 

can be readily sepa rated from the lower three members, which are Jess easi ly 
differenti ated . 

Member 1 is the thickest, being 44 feet at Chasm C reek, where the to p beds 
are bevelled by glacial erosion. The rock is a very resistant, light yellowish g rey 
to buff, microcrystalline, iron-rich dolomitic to slightly do lomitic limestone in 
mass ive beds weathering yellow to orange. The surface is mottled with yellow to 
dark bro wn dolomitic patches , appa rently of fuco idal origin. Beds definitely refe r­
a ble to thi s member also outcrop along the south bank of Churchill River at 
loca lity 25282, 2i miles below the mouth of Chasm C reek. There, for about 
half a mile the lower I 0 feet of the member is exposed ( see Pl. VI ) . At abo ut 
4 miles below thi s occurrence (localities 25283 and 25284) 11 feet of m ass ive 
dolomi tic limestones, questionab ly referred to thi s member may poss ibl y repre­
sent younger beds than those exposed at Chasm C reek. The total thickness of 
the member, the refo re, may be close to 55 fee t. 
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The fau na of Member l consists predominantl y of corals. Fossils col­
lected from the lower 44 feet of these beds at Chasm Creek and locality 25282 
include: 

Lobocorallium trilobatum var. major Nelson 
D eiracora llium manitobense Nelson 
D. manitobense va r. churchil/ense Nelson 
Bighornia patella (Wil son ) 
B. solearis (Lacki) 
B. bottei Nelson 
Lyopora manitobe11sis Nel son 
L. church illensis Nelson 
Ca /apoecia a111icostiensis Bil lin gs 
C. canadensis va r. ungava Cox 
Palaeofavosites a/veolaris (Lo nsdale) (?) 
P. proli(icus (B illings) 
P. capax (B ill ings) 
Caten ipora robusta (Wilson) 
Manipora amicarum Sincl a ir 
Dicerom yon ia storeya ( Okulitch) 
M egamyonia 11ite11s ( Billings) 
M. brev i11sc11 /a (Foerste) 
Tha erodonta sp. 
Lepidocyclus perlamellosus (Whitfie ld) 
Hypsiptycha an ticostiensis ( Billings) 
Trochonema coxi Wil son 
Koclwceras bail/iei N elson 

The Caution Creek Form ation and the lower 44 feet of Member 1 of the 
Chasm Creek Formation, considered together, are roughly equivalent to the Gunn 
Member ( = Stony Mounta in Shale) and the Penitenti a ry Member of the Stony 
Mountain Formation. The species Deiracorallium manitobense, Bighornia patella, 
Dalmanel/a storeya, Plaesiomys occidentalis, H ypsiptycha anticostiensis, L epi­
docyc/us capax, M egamyonia nitens, Strophomena planocorrugata, and Liospira 
parva are confi ned to one or both of the lower members of the Stony Mountain 
Fo rm ation and have not been recorded from the overlying Gu nton Member of thi s 
formation. On Chu rch ill River these species are likewise restricted to the Caution 
Creek and the lower 44 feet of the Chasm Creek Form at ion . 

The relationship of Member 1 to the overlying Member 2 is not well under­
stood, due to lack of significant outc rops a long the river. Eleven feet of massive 
beds, referred to the top phase of Member 1, a re overla in , however, by rubbly 
weathering limestone of Member 2 at localities 25283 and 25284 . The fauna 
of the massive beds is similar to that of Member 1 at Chasm Creek, but contains 
what is possib ly the significant addi tion of Pa/aeofavosites okulitchi Stea rn , which 
is also found in the stratigraphically higher Members 2 and 3. Jn southern Man­
itoba, P. okulitchi first appea rs in the Gunton Member. Thus, although it is 
possib le that the massive beds may belong to a higher horizon stratigraphically 
than any of Member 1 as exposed at Chasm Creek, the matter cannot be con­
sidered settled and these beds are regarded as the top part of Member 1. 
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The fauna collected from the massive beds include: 

Pa/aeophy l/11m stokesi (Milne-Edwards a nd Haime) 
P. rad11g11i11i N elso n 
Lobocora/lium triloba111111 var. major Nelson 
Bighornia patella (Wil son) 
8 . bottei Nel son 
Favisr el/a a lveo /ata (Go ldfuss) 
L yopora manitobensis Nelson 
L. c/111rch ille11sis Nelson 
Ca/apoecia a11ticostie11sis Billings 
Palaeofavosires capax (Bi llin gs) 
P. ok 11litchi Stearn 
Ma11ipora amicarum Sinclair 
M. irreg11/aris (Teiche rt ) 
Plaesio mys occide111a lis (Okulitch) 
Megamyonia 11ite11s (B illin gs) 
L epidocyc/11s per/amellos11s ( Whitfi eld) 
Trochonema coxi Wil son 
Fremo11toceras sp., cf. F. loperi Foerste 
A psidoceras 111illeri Nel son 

Stratigraphy 

The rock fragment containing Manipora irregularis was collected from rub­
ble, beside the massive limestone. This species is characteristic of the Portage 
C hute Formation and may have been rafted downstream from its origi nal posi­
tion by ice. The lithology, however, indicates that it is probably derived from 
the massive beds. 

Member 2 outcrops for about 8 miles a long the banks of C hurchi ll River 
from localities 25283 to 25289. This unit weathers as rubbly beds and stratifica­
tion is obscured . The calculated thickness based on the regional dip of the unde r­
lying and ove rlying members is about J 00 feet. It is rather si milar lithologicall y 
to Mem ber J , except that the rock is Jess massive, breaking into 1- to 2-inch 
thick, rubbl y wea thering slabs, and fucoid al do lomite patches are not so dark a 
grey as those in Member 1. This member conta ins cora ls and a fai rl y ab und ant, 
although not va ri ed, cephalopod fauna. The following species have been identified: 

Beatricea 11od11/osa Billings 
Palaeoph y /111111 rad11g11i11i Nel son 
Lobocora ll i11m triloba111m va r. major Nel son 
D eiracoralli11m g iga11te11111 Nelson 
Bighomia borrei Nelson 
Lyopora ch11rchille 11 sis N elson 
Ca lapoecia a11ticostie11sis Billings 
Pro trochisco lith11s kiaeri Troedsson 
Pa/aeof avosites a/veolaris (Lo nsda le) (?) 
P. prolificus (B illings) 
P. ok11 /itchi Stearn 
Care 11 ipora sp. 
Ma11ipora amicarum Sinc lair 
M egamyonia 11itens (B illings) 
Lepidocyc/11s perlamellos11s (Wh it fi eld) 
Trochonema coxi Wilson 
K ochoceras bailliei N elson 
Paracri11oceras (?) ch11rchille11se Nelson 
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Corbyoceras giga 11te11m Nelson 
D ige1111oceras ok11/itchi N elson 
Wi1111ipegoceras calla/wni Nelson 

The fa una of Member 2 , in itself, is not di agnosti c eno ugh to permit accurate 
correlat ion of the member with the Stony Mounta in Formation. If the fa una of 
the overlyi ng and underl ying members a re considered , however, it wou ld appear 
that Member 2 is approximately equivalent to some lower pa rt of the Gunton 
Member. 

Member 3 of the Chasm C reek Formation is exposed onl y at loca lity 25290, 
abo ut 2 miles above Red Head Rapids, where it o utc rop for about 1,000 feet 
a lo ng the north bank of C hurchill Ri ve r. The membe r has a minimum thickness 
of 15 feet and a maximum probab ly not much more. The litho logy is similar to 
that of Member 2 except th at severa l 3- to 6-inch thick beds of grey weathering 
cryptoc rysta lline, light grey, dolom itic limestone a re interbedded with beds of the 
typ ica l microcrysta ll ine fuco idal dolomitic limestone. 

Foss il s identifi ed from Member 3 include the fo llowing: 

Beatricea clarki Nelson 
A 11/acera 1111d11/ata (Bil lin gs) 
L obocora l/ium trilobatum va r. major Nelson 
Bighornia bo11ei Nelson 
Phau lactis st11mmi Nelson 
L yopora ma11itobe11sis Nelson 
Ca/a poecia ca 11 ade11 sis var. 1111gava Cox 
Palaeofavosites ok11 /itchi Stearn 
Manipora amicarum Sincla ir 
Trochonema coxi Wilson 
K ochoceras bailliei N elson 
K . giga11te11m N elson 
Huronia septa/a Parks 
Dige1111oceras okulitchi Nelso n 
A ntip/ectoceras shamattawaense ( Parks) 
Characrocerina leithi Nelson 

The fa una of thi s member is related to that of the underlyi ng member, 
except for the addition of six recognizable species. These a re Beatricea clarki, 
Phaulactis stummi, Huronia septata, Kochoceras giganteum, Antiplectoceras 
shamattawaense, and Charactocerina leithi. In southern M anitoba Antiplectocera 
shamattawaense first appears in the upper part of the Gunton Member (Birse 
Member of Okulitch , 1943 ) and thus suggests a possible correlation. 

M em ber 4 , the uppermost unit of the Chasm Creek Formation, outcrops 
along Churchill River from about 2 miles above to abo ut 2 miles below Red 
Head R apids. At the las t locality (see Pl. VII) the beds dip below river level 
and are not again visible except where the river has cut through the overlying 
Red H ead R apids Formation at Limestone R apids and exposed a foot of the 
uppermost part of M ember 4. The dip of M ember 4 and of the overl ying forma­
tion between R ed H ead and Limestone R apids ap pears a lmost hori zontal, probably 
because the river there changes to a more northerly direction nearly parallel with 
the ass umed regional strike of the Ordovici an strata . 
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Member 4 is a well-bedded, very fucoidal , microcrystalline, light grey to 
light yellowish grey dolomite weathering light grey with an almost bleached appear­
ance, and typically breaking into beds 1 inch to 2 inches thick. The maximum 
measured thickness, ex posed at R ed H ead Rapids, is 11 feet; the calculated 
maximum is about 20 feet. This dolomite appears to grade downward and later­
ally into lithologic types similar to those of M ember 3. The Red H ead Rapids 
Formation overlies Member 4 with an abrupt change in lithology (see Pl. VII). 

Dolomitization has apparently destroyed most of the fossils in M ember 4; 
poorly preserved dinorthid and strophomenid brachiopods, nautili cone cephalopods 
and trilobites are all th at have been found. The only species identified a re the 
brachiopod Strophomena arcuata Shaler (?) and the cephalopod Kinaschukoceras 
churchillense Nelson, neither of which is found in the Stony Mountain Formation. 
Kinaschukoceras churchillense, a large, eas il y recognizab le nautilicone ccphalopod, 
is characteristic of the member. Member 4 appears to grade both laterally and 
downward into Member 3 and thus is tentatively considered equivalent in age 
to the upper part of the Gunton Member of the Stony Mountain Formation. 

On Nelson River beds of the Chasm C reek Formation outcrop at intervals 
along the south bank for 6 miles upstream from the entrance of Angling River. 
Downstream rubble of Chasm Creek lithology suggests that thi s fo rmation under­
li es the drift for some distance. Although two distinct litho logica l zones of Chasm 
Creek strata were recognized they ca nnot be pl aced stra tigraphically with reference 
to each other. Beds of the first zone outcrop intermittently for about 3 miles 
along Nelson River west of a point 3 miles upstream from Angling River. Fossil 
localities 25267 and 25268 occur in this area . At pl aces, the dip of the beds 
varies but the average inclination over the area of outcrop is approximately 
parallel to the gradient of the river. The zone consists of four beds with a 
thickness of nearl y 7 .5 feet in descending order as follows: 

Bed 4 Dolomite, yellow, mi crocrysta lline, weathers orange. Fossils rare . 5.0' + 
3 Limestone, dolomitic, grey, microcrysta lline, containing numerous 

white pelm atozoan columnals, fossiliferous, weathers orange, Grades 
upward into (4) l' 6" 

2 Limestone, dolomitic, orange-yellow, microcrystalline, rubbl y, 
weathers mottled light grey a nd orange . 4" 

Limestone, dolomitic, buff, cry ptocrys talline, weathers grey to orange 
in beds 3 to 6 inches thick 6" + 

Bed 3 contain s the following fossils: 

B eatricea nodulosa Billings 
B . clarki N elson 
A 11/ocera 1111dulata (Billings) 
L yopora manitobensis Nel son 
L. ch11rchille11 sis Nelson 
Favistella alveolara var. stellaris (Wilson ) 
L obocoral/ium trilobat11m var. major Nelson 
Palaeofavosit es capax (Billings) 
Catenipora mbra Sincla ir and Bolton 
C. rob 11sta (Wilson ) 
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The second zone outcrops along both banks of Angling River (locality 
25269) between an eigh th and a quarter mile upstream from Nelson River. 
Approximately 15 feet of grey weathering, cryptocrystalline to fine-grained, 
fucoidal, light brownish grey, slightly dolomitic limestone is exposed. 

Fossils collected from this limestone include: 
Lyopora ch11rchi/lensis Nelson 
Lobocorallium trilobat11m var. major Nelson 
Bighomia bottei Nelson 
Protrochisco/ith11s kiaeri Troedsson 
Pa/aeofavosites capax (Bi llings) 
P. a/veolaris (Lonsdale) (?) 
Catenipora rob11sta (W il son) 
Megamyonia nitens (Bil lin gs) 
Trochonema coxi (Wi lson) 
H11ro11ia septa/a Parks 
Dige1111oceras oku litc/1i Nelson 
A psidoceras boreale Foerste and Savage 

The fauna of both outcrop areas suggest that these Chasm Creek beds along 
Nelson River probably correlate with either Member 2 or 3 of the format ion as 
exposed on Churchill River. More accurate correlation is not possible at present. 

Red Head Rapids Formation 

This formation is intermittently exposed along Churchill River for about 12 
miles, from Red Head Rapids to about 4 miles below Limestone Rapids (locality 
25293). It is distinguished from the underlying Chasm Creek Formation by an 
abrupt change in lithology. Wherever seen , the contact between the two forma­
tions is planar (see Pl. VII). The estimated minimum thickness of the forma­
tion, based on the regional dip of the underlying Chasm Creek Formation, is 45 
feet; the maximum is uncertain, as the upper limits of the formation are not 
known. 

The formation is divided into a lower (Member 1) and an upper member 
(Member 2). The lower member is the more widespread and is best exposed 
for 2 miles immediately downstream from Red Head Rapids. Beyond there out­
crops are widely spaced to Limestone Rapids where the last occurs. The member 
has an estimated thickness of 25 feet and consists of an orange to grey weathering, 
microcrystalline, light yellow dolomite. This dolomite is well bedded, almost 
platy, and most beds are from 1 inch to 2 inches thick. At a few localities the 
rock breaks into massive beds 1 foot to 1.5 feet thick (see Pl. VIL). An intensive 
search was made for fossils but no trace of any could be seen. 

Beds of the upper member are known only at locality 25293, about 4 miles 
below Limestone Rapids. They consist of dolomite and cap a cliff with the lowest 
exposed beds occurring about 17 feet above river level. River deposits cover the 
lower part of the cliff so that relationships with the lower member are not known. 
The minimum thickness of the upper member is 17 feet. It consists of grey 
weathering, grey to yellowish grey, microcrystalline, slightly calcareous dolomite 
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in beds from 2 inches to ] .5 feet thick. The onl y fossi ls found in the upper 
member are single specimens of Ca/apoecia sp. and Kochoceras sp. ] L el son. 
Although the lithology of the R ed Head R apids F o rmat ion is simil ar to that of 
Siluri an beds outcropping near C hurchill , these genera a re more sugges tive of an 
Ordovician age for the formation. Thus on the bas is of its stratigrap hic position 
the R ed Head R apids is quest ionably correlated with the Stonewall Formation of 
southern M anitoba and considered to be Ordovician (see Stearn , l 956). 

Downstream from loca lity 25293, C hurchill Rive r is devo id of o utcrops until 
the C hurchill area is reached . H ence the relationships of the R ed H ead Rapids 
Formation with stratigraphically highe r strata are unknown. 

Port N elson Fonuarion (Silurian) 

This formatio n was named by Savage and Van Tuy! ( 19 19), and considered 
by them to be the oldest Silurian format io n in the Hudson B ay regio n. The 
ou tcrop of t he type secti o n on Nelson Rive r, about 100 ya rds long, is situ ated 
on the south bank at a point about 10 miles downstream from Lower Limestone 
Rapids. The dip of the beds appears to be para llel with the gradient of the river. 
Savage and Va n Tuyl stated that the formatio n, as exposed, is 28 feet thick. 
Beds of Port Nel son Form ation probably extend along the ri ve r for 2 miles with 
Ordovician stra ta o utcropping both abo ve a nd below thi s. Presumably th is occur­
rence is a syncl inal Siluri an outlie r within the Ordovician. 

The Port Nelson Formation at the type loca lity di splays a rather rh ythmic 
repetition of beds of brecciated dolomite, dolom ite, and sha ly do lom ite. The sec­
tion measured by the writer, 24 feet thick, is as follows: 

Bed 18 Dolo111 ite. o ra nge to buff, fine- to 111ed iu111 -grai ncd. weat he rs grey in 
irregular beds 6 inches lo l foot thick . 5' 

17 Dolo111ite, grey. 111icrocrystall ine, weathers grey in beds about 2 
inches thic k . 2' 

16 Dolo111ite, sha ly, greyish gree n, 111icrocrys ta llin e, weathers grey 6" 

15 D o lo111ite, grey, brecciated , weat hers grey l ' 

14 Shale, greenish grey. weathers into beds abo ut J inch thi ck I' 

13 Do lo111ite, grey. 111icrocrysta llin e, wea th ers grey into beds abo ut 6 
inches thick. Thin green sha le la111 inac a t base . l ' 

12 D o lo111i te, grey, brecciated , wea th ers grey 8" 

I l Dolomite, grey to greenish grey. 111i c rocrys ta lline, wea thers lo a 
rough. grey sur face in irregul a r beds a bout I foot thi ck . Thin green 
s ha le Ja111inae at to p 2' 6" 

10 Dolo111ite , grey, brecciated, 111assive, weathers grey. Thin green shale 
Ja111inae at top l ' 

9 Dolo111 ite, grey, 111icroc rysta lline, wea th ers grey into beds l inch to 
6 in ches thick, conta inin g conto rted la 111in ae . 3' 

8 Sha le, greenish grey 3" 

7 Dolo111ite, grey, 111icrocrysta llin e, wea th ers grey. Cont a ins thin green 
s ha ly layers ... 8" 

6 D o lo111ite. grey, brecci ated , 111 ass ive. wea thers grey 9" 
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5 Dolomite, brownish grey, microcrysta llin e to fine-grai ned, weathers 
grey 1•9n 

4 Dolomite, sha ly, grey, cryptocrysta lline, weathers l ight green ish grey 1'7" 

3 Dolomite, cherty, grey, brecciated, wea thers grey . 9n 

2 Dolomite, dark grey, microcrysta ll ine, weathers grey with a smooth 
surface 9" 

Dolomite, buff, fi ne- to medium-grained, s light ly porous, wea th ers 
grey into beds about 2 inches thick . l' 

River level 

A second outcrop of the Port Nelson Formation occurs about 1 t miles down 
the river fro m the main outcrop and along the south side of Nelson River. This 
outcrop, about 50 feet long and 2t feet high, consists of alternating dolomite 
and brecciated dolomite. The beds represented cannot be correlated with any 
particula r ones in the type section. 

Savage and Yan Tuy! (1919) placed the Port Nelson Formation in the 
Alexandrian (Lower Silurian ) Series. T he present writer fo und the outcrops to 
be completely unfoss iliferous although Bell (1880) noted the occurrence of a 
pentamerid brachiopod in them. Fossiliferous Silurian boulders, however, occur 
along the river banks for about half a mile above the type section as well as on 
the opposite side of the river. Savage and Van Tuy! apparently based the Silurian 
age for the fo rm ation upon the fauna they identified from these boulders­
"Zaphrentis sp ., Favosites sp. , Dinobolus sp. , Stropheodonta sp., Virgiana decus­
sata, Pterinea occidentalis, Hormotoma sp., and Primitia mundula var incisa". 

The lithology of the boulders is the same as that of the top 5 feet (bed 18) 
of the type Port Nelson Formation. Because of the occurrence of Virgiana 
decussata in the boulders a Middle rather than a Lower Silurian age is now 
indicated for the Port Nelson Formation (see Stea rn , ] 956, p. 19 ). 
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