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Preface 

Stratigraphic a nd paleogeographic studies of Cretaceous and Tertiary rocks of northwestern 
District of Mackenzie began in 1968 under Operation Norman and continued for several years as new 
subsurface data became available. This report combines surface and subsurface information on the 
stratigraphy, biostratigraphy and distribution of Cretaceous and Tertiary sequences and proposes 
regional correlations and paleogeographic reconstructions for this vast region. 

Petroleum exploration in the area has been directed primarily at sub-Cretaceous targets. The 
descriptive and interpretive information in this report provides a basis for the design of exploration 
programs to test the Cretaceous sequences as potential petroleum reservoirs. 

D.J. McLaren 
Director General 
Geological Survey of Canada 
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CRETACEOUS AND TERTIARY STRATIGRAPHY AND PALEOGEOGRAPHY, 
NORTHERN INTERIOR PLAINS, DISTRICT OF MACKENZIE 

Abstract 

Sedimentary rocks ranging in age from Early Cretaceous to Late Tertiary were deposited in Anderson 
Basin, Peel Trough and Great Bear Basin and across intervening positive areas of Carnwath Platform, Keele 
Arch and Eskimo Lakes Arch. Deposition was initiated in the Neocomian (possibly Late Jurassic) in Anderson 
Basin. The main transgression onto the craton began in the Aptian with deposition of nonmarine sands on 
Carnwath Platform, marine mudstones in Anderson Basin, and marine sandstones in Peel Trough. Transgression 
continued into the Albian. The seas encroached onto Carnwath Platform and Keele Arch by expansion 
southward of Anderson Basin and eastward of Peel Trough, which resulted in the entire region, with the 
exception of Keele Arch, being submerged by Middle Albian time. Subsidence of Great Bear Basin primarily 
occurred in Middle Albian time. Peel Trough and Great Bear Basin continued to expand onto Keele Arch so that 
the two basins were linked across the southern part of the arch in the Late Albian and the arch was completely 
inundated by Turonian time. Anderson Basin to the north, conversely, was uplifted and eroded so that no record 
exists of Late Albian, Cenomanian, Turonian and probably most of Coniacian time. Deposition was re-initiated 
there during the Late Coniacian and continued into the Maastrichtian. Similarly, Great Bear Basin appears to 
have been uplifted and eroded in pre-Campanian time so that Upper Albian to Santonian rocks are missing. 
Conversely, Peel Trough appears to have received continuous deposition from Albian to Paleocene time. 
Sandstone wedges within the Peel Trough sequence were derived from the Cordillera to the south and west. 
Deposition changed from marine to nonmarine in Late Maastrichtian time. Nonmarine deposition continued into 
the Paleocene with deposition of coarse conglomerates. A new name, the Summit Creek Formation, is proposed 
for the conglomerate unit. Similarly, in western Great Bear Basin, deposition appears to have changed from 
marine to nonmarine in Late Maastrichtian time. In Anderson Basin, an unconformity separates Maastrichtian 
marine strata and nonmarine gravels and sands intepreted to be Late Miocene to Pliocene in age. 

Resume 

Dans le bassin d'Anderson, le sillon de Peel et le bassin du Grand lac de !'Ours, et dans Jes zones positives 
intermediaires de Ja plate-forme de Carnwath, de l'arche de Keele et l'arche des lacs des Esquimaux, se sont 
deposees des roches sedimentaires entre le debut du Cretace et la fin du Tertiaire (possiblement du Jurassique 
superieur). La sedimentation a commence dans le bassin d'Anderson pendant le Neocomien. La principale 
transgression sur le craton a commence a l'Aptien par le depot de sables continentaux sur la plate-forme de 
Carnwath, de pelites marines dans le bassin d'Anderson et de gres marins dans le sillon de Peel. La 
transgression s'est poursuivie pendant l'Albien. La mer a progresse sur Ja plate-forme de Carnwath et l'arche 
de Keele, grace a !'expansion vers le sud du bassin d'Anderson et vers !'est du sillon de Peel; ainsi, Ja region 
toute entiere, a !'exception de l'arche de Keele, a ete submergee des l'Albien moyen. La subsidence du bassin 
du Grand lac de !'Ours s'est surtout produite pendant l'Albien moyen. Le sillon de Peel et le bassin du Grand 
lac de !'Ours ont continue a s'etendre sur l'arche de Keele, de sorte que Jes deux bassins se sont reunis dans la 
zone sud de l'arche a la fin de l'Albien et que l'arche elle-meme a ete completement submergee au Turonien. 
Par contre, au nord, le bassin d'Anderson a ete souleve et erode, de sorte qu'ont disparu Jes terrains de Ja fin de 
l'Albien, du Cenomanien, du Turonien et probablement la majeure partie des terrains du Coniacien. La 
sedimentation a repris au cours de la fin du Coniacien et s'est poursuivie pendant le Maestrichtien. De meme, 
ii semble que le bassin du Grand lac de !'Ours ait ete souleve et erode avant le Campanien, de sorte qu'on ne 
trouve pas de terrains compris entre l'Albien superieur et le Santonien. Par contre, ii semble que dans le sillon 
de Peel, Ja sedimentation ait ete continue de l'Albien au Paleocene. Les couches de gres, se terminant en 
biseau, qui appartiennent a la succession observee dans le sillon de Peel ont pour origine Ja Cordillere au sud et 
a l'ouest. La sedimentation est passee de marine a continentale a Ja fin du Maestrichtien. La sedimentation 
continentale s'est poursuivie pendant le Paleocene, avec le depot de conglomerats grossiers. On propose un 
nouveau nom, celui de formation de Summit Creek, pour !'unite conglomeratique. De meme, dans l'ouest du 
bassin du Grand lac de !'Ours, ii semble que Ja sedimentation soit passee de marine a continentale a Ja fin du 
Maestrichtien. Dans le bassin d'Anderson, une discordance separe Jes couches marines du Maestrichtien des 
graviers et sables d'origine continentale, que !'on considere comme s'etendant de Ja fin du Miocene au Pliocene. 





CRETACEOUS AND-TERTIARY STRATIGRAPHY AND PALEOGEOGRAPHY, 
NORTHERN INTERIOR PLAINS, DISTRICT OF MACKENZIE 

INTRODUCTION 

This report describes the Cretaceous and Tertiary 
stratigraphy and paleogeography of a large area in 
northwestern District of Mackenzie (Fig. l ). The area is 
bounded in the south by Latitude 64°N, in the north by the 
Beaufort Sea, in the west by Longitude 132°W and the 
Mackenzie Mountain front, and in the east by 
Longitude 120°W. The area covers approximately 
360 OOO square kilometres, of which about 60 per cent is 
underlain by Cretaceous and Tertiary strata. 

Stratigraphic studies of the Cretaceous and Tertiary 
rocks were included as part of "Operation Norman", a 
regional helicopter-supported reconnaissance operation of the 
Geological Survey of Canada which co-ordinated stratigraphic 
studies and regional surface mapping. The operation was 
conducted under the general supervision of J.D. Aitken. 
Mapping and stratigraphic studies in l 968 were carried out by 
two parties, a southern party led by Aitken which 
concentrated its work in the Interior Plains south of 68°N and 
a northern party led by Yorath which completed mapping and 
stratigraphic studies in Anderson and Horton Plains north 
of 68°N. In 1969 Yorath participated as Cretaceous and 
Tertiary stratigrapher in a field party led by Aitken. 
Cretaceous and Tertiary studies that year were concentrated 
in the Peel Plateau, Peel Plain, and Mackenzie Plain regions 
adjacent to Mackenzie Mountains. Since 1969 short periods 
of field work have been undertaken in the study area by one 
author or the other when a logistical base was available 
through some other Geological Survey operation. Cook's 
involvement in mapping regional distributions of 
lithostratigraphic units led to extensive consultation between 
him and Yorath, both in the field and in the office and 
resulted in this collaborative report. The initial intent was to 
deal only with the stratigraphy of Mackenzie Valley, but it 
was finally decided to assess the entire operation area, and 
consequently to include description of strata with resultant 
inferences from Anderson and Horton Plains to the north and 
from Great Bear Plain to the east. The former area has been 
described in various papers by Yorath et al. (1969, 1975), 
Yorath and Balkwill (1969, l 970), and Balkwill and Yorath 
(1970, 1971 ). Information from Great Bear Plain consists 
essentially of subsurface data from a few wells, and 
descriptions of widely scattered outcrops made by 
J.D. Aitken and H.R. Balkwill (1971 ). Samples collected from 
those exposures have provided important paleontologic 
information. A few outcrops on the west side of Great Bear 
Plain and northeast of the McConnell Range have been visited 
by the writers. 

This report is based primarily on studies of surface 
exposures. No detailed examination and description of 
subsurface samples has been undertaken, but the report, 
nonetheless, incorporates subsurface information from 
published and unpublished sources which are acknowledged at 
appropriate places in the text to follow. The report modifies 
stratigraphic relationships, nomenclature and areal 
distributions of rock units illustrated previously by Yorath 
(GSC Open File Report 336, l 976). 
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Access 

Commercial transport to the region is provided year
round by commercial air carrier to Norman Wells and Inuvik. 
Barge transport operates along Mackenzie River in the 
summer, and truck transport to Norman Wells is possible in 
some winters following freeze-up. An all-weather 
"Mackenzie Highway" is in various stages of construction. 

The principal access for day to day geological work is 
by helicopter. Camp moves, remote gas caching and 
provisioning were carried out using a small fixed-wing 
aircraft. Boat or canoe traverses down some of the main 
rivers are possible. 

History of exploration 

The first to explore, occupy and establish an economy in 
the region were the native people. Aboriginal migrations via 
the Bering Land Bridge into northern mainland Canada may 
have begun earlier than 27 OOO years ago if a controversial 
bone artifact, collected from stream deposits on Old Crow 
River in northern Yukon proves to have been fashioned from 
fresh material (Irving and Harington, 1973). In any event, 
archaeologists are generally agreed that man entered North 
America sometime between 25 OOO and 35 OOO years ago and 
that he used the Bering Land Bridge as his route of entry 
(Hopkins, 196 7). 
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Once man was on the continent, however, further routes 
of migration were limited. Wisconsin ice covered much of 
the northern half of the land-mass except for a corridor 
extending up the valley of the Yukon River into the 
Mackenzie River valley and thence southward into the open 
plains of the southern part of the continent. The Mackenzie 
corridor was open between 28 OOO and 20 OOO years ago and 
then closed until about 13 OOO years ago. During the open 
period, man must have spread quickly southward and then 
northward again, following the last and final retreat of the 
Laurentide ice sheets (Claiborne, 1973). 

Practically nothing is known of the ethnography or 
distribution of the northern Indians until the time of the first 
white contact, following which the scientific and exploitive 
exploration of the District of Mackenzie began. From the 
time of establishment of the Hudson's Bay Company on the 
shore of Hudson Bay in 1670 to following its amalgamation 
with its competitor, the Northwest Company in 1822, much 
exploration of the Northwest Territories was accomplished by 
fur traders. Although Peter Pond, a Northwest Company 
trader, was aware that a major river drained into the Arctic 
Ocean from Great Slave Lake, it was not until 1789 that 
Alexander Mackenzie descended the river system from Lake 
Athabaska to the delta. Although he described physiography, 
wildlife and Indian people, Mackenzie made no geological 
observations on his northward journey. However, on the 
return trip, near the confluence of Great Bear River with the 
Mackenzie River, Mackenzie observed "several smokes along 
the shore" and "experienced a very sulphurous smell and at 
length discovered that the whole bank was on fire for a very 
considerable distance". He incorrectly concluded that "it 
proved to be a coal mine, to which the fire had communicated 
from an old Indian encampment". He observed "the beach 
was covered with coals" and his Indian guide gathered a 
number of pieces which his people used as a source of "black 
dye; it being the mineral, .. with which (they) render their 
quills black" (Mackenzie, 1801). The phenomenon which 
Mackenzie observed was a bocanne within the Tertiary 
succession, just southeast of the modern community of Fort 
Norman. This succession will be described later in this 
report. 

The search for the Northwest Passage provided the 
impetus for two major expeditions into the Mackenzie 
District, each under the command of John Franklin. The first 
of these, in the years 1819 to 1822, concerned itself with 
geographical exploration from the mouth of the Coppermine 
River eastward to Kent Peninsula along the south shore of 
Coronation Gulf. Franklin's journal of this expedition (1823) 
describes a story of incredible hardship, including starvation, 
murder, cannibalism, heroism, and endurance since unrivaled. 

The second overland expedition between 1825 and 1827 
was less eventful than the first. The route to the Arctic 
Ocean followed that of Mackenzie some thirty-six years 
earlier, where at Point Separation the expedition split into 
two parties. The main party under Franklin's command 
explored the coastline to the west of Mackenzie Delta as far 
as Barter Island off the coast of Alaska. The other party, 
under the direction of John Richardson, examined the coast 
from the delta to the mouth of Coppermine River from 
whence they returned to join the main party at Fort Franklin 
on Great Bear Lake. 

Richardson was the first to describe the spontaneous 
combustion phenomena along the Smoking Hills and the 
carbonates of Parry Peninsula (see Richardson, Appendix I i.!! 
Franklin, 1828). These latter strata were later designated as 
Silurian in age by Richardson during his 1848 traverse of the 

Arctic Ocean Coast in search of the discovery ships which 
were under Franklin's command during the previous year and 
which, along with the members of the expedition, have never 
been found (Richardson, 1851). 

In addition to his traverse of the Arctic 
Ocean Coast, Richardson (in Franklin, 1828) made many 
detailed notes of the physiography and geology of the shores 
of Great Bear Lake. He noted the considerable depth at 
many points in the lake, and speculated that its bottom was 
below sea-level, he described stratigraphic sections at 
Limestone Point on Dease Arm (Proterozoic - Hornby Bay 
Group; Cook and Aitken, 1971), he remarked on the character 
of the bedrock of Scented Grass Hills and Grizzly Bear 
Mountain (Cretaceous shales), he described the geology along 
Great Bear River, and in some detail gave an account of the 
mineralogy of the "primitive" crystalline rocks of the eastern 
shores of Great Bear Lake. On the initial total party voyage 
down the Great Bear and Mackenzie Rivers he described the 
geology and alluded to the use of salt in the region (Saline 
River Formation) by the Indians. He collected "impressions 
of ferns" and "impressions of the bark of a tree 
(lepidodendron) and some ammonites" along Great Bear River, 
probably from Tertiary and Cretaceous beds. He 
comprehensively described the stratigraphy and structure of 
Bear Rock and recognized the breccia that characterizes the 
Devonian Bear Rock Formation. Near the confluence of 
Great Bear and Mackenzie Rivers and at other localities in 
this vicinity, Richardson measured several sections of strata 
containing coal, and in detail described the character of these 
lignites, and associated beds of ash which characterize the 
Tertiary succession in the region. An example of his 
scientific curiosity and descriptive power is as follows: "The 
pipe-clay, when taken newly from the bed, is soft and plastic, 
has little grittiness, and when chewed for a little time, a 
somewhat unctuous but not unpleasant taste". To the authors' 
knowledge this is the only described attempt to introduce 
volcanic ash into western diet. 

Along the Mackenzie River Richardson described black 
bituminous shales near the modern site of Norman Wells, the 
carbonate and elastic strata (Ramparts and Sans Sault 
Formations respectively) at East Mountain and the nature of 
the stratigraphy and structure at "The Ramparts". At this 
latter region he appears to have confused the geology with 
another locality because his description of "The Ramparts" is 
not in accordance with the known geology of the area. In his 
notes he makes the following statement: 

"The few notes that the rapidity of our voyage 
permitted me to make, as to the direction of the strata, etc. 
were inserted in the book that was purloined by the 
Esquimaux at the mouth of the river". 

Presumably this portion of Richardson's Appendix to 
Franklin's journal was written after the expedition had 
returned to England, and was in part based upon Franklin's 
notes and samples collected the previous summer when 
Franklin, Back and Kendall reconnoitered the river to its 
mouth in preparation for the main expedition the following 
year, during which Richardson lost his notes. 

With the exception of the travels of the traders, little 
exploration occurred in the lower Mackenzie valley until 1848 
when Richardson again descended the river to search for the 
Jost Franklin expedition (Richardson, 1851). Little new 
information was added to that of his earlier voyage. In 1849 
and 1850 Pullen and Hooper added cartographic information 
on the Mackenzie River and the Arctic Ocean coast between 
Richards Island and Cape Bathurst. 
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Between 1857 and 1866 Roderick Ross MacFarlane, in 
the employ of the Hudson's Bay Company, carried out 
extensive explorations and collecting expeditions in the 
Anderson River and Franklin Bay area. In 1861 he established 
Fort Anderson on the east bank of Anderson River some 
56 km downstream from its confluence with the Carnwath 
River. The fort was abandoned due to lack of trade in 1866 
(Mackay, 1963). 

Further cartographic work was carried out between 
1865 and 1872 by Emile Petitot over a wide area from Great 
Bear Lake to the Arctic coast. In addition, from 1889 to 1907 
Count de Sainville, the French explorer, A.J. Stone, an 
American naturalist and A.H. Harrison produced maps of the 
lower Mackenzie region of variable value and precision 
(Mackay , 1963). 

Exploratory work by the Federal Government of Canada 
was initiated by the Department of the Interior. The surveys 
of William Ogilvie provided the first precise maps of the 
lower Mackenzie region (Ogilvie, 1889). These maps were 
supplemented by the work of R.G. McConnell (1890). From 
1899 to 1907 extensive geological surveys by members of the 
Geological Survey of Canada were undertaken by J.M. Bell, 
Charles Camsell and Joseph Keele (Hume, 1954). 

The fir st record of petroleum exploitation in the 
Mackenzie region is contained in a letter written by 
W .L. Hardisty of the Hudson's Bay Company at Fort Simpson. 
It is dated February 28, 1872 and addressed to Mr. Gaudet at 
Fort Good Hope. In it Hardisty states: "I shall require 5 kegs 
of good clean tar from you, for Fort Simpson, and I keg for 
Peels River, to be sent down by the spring boat". 

The tar was collected from the Rond Lake oil seep by 
Indians who scooped the thick oil into kegs with hand-hewn 
wooden paddles (de Mille, 1969). 

In 1898 and 1899 a number of gold-seekers chose the 
Mackenzie River as their route to the Klondike. One 
man, Davidson, came upon the well known oil seep near 
Fort Norman and used the oil-impregnated shale as fuel 
(de Mille, ibid.). 

Oil and gas seeps were well known by the traders along 
Mackenzie valley. Officers of the Geological Survey of 
Canada described a number of these (McConnell, 1890). In 
1911 J.K. Cornwall, head of the Northern Trading and 
Transportation Company hired an Indian named Karkesee to 
search for, sample, and report on oil seepages in the region. 
A number of samples were collected and sent to Edmonton 
for analysis, the results of which encouraged the formation of 
a Calgary-based syndicate to explore for oil in the Mackenzie 
valley. The syndicate hired Dr. T.O. Bosworth to carry out 
the geological investigations. The report, resulting from his 
1914 field work was exhaustive and included many 
recommendations to the syndicate encouraging them to form 
a company to carry out drilling in the region. The syndicate 
tried to interest several companies in the properties and 
during World War I the report and the land rights were sold to 
Imperial Oil Ltd. (de Mille, 1969). 

In 1919, the Northwest Company (not the fur-trading 
company), a subsidiary of Imperial Oil Limited, began 
exploration and drilling in the Mackenzie River area, which 
led to the discovery, in 1920, of the Norman Wells field. The 
discovery provided stimulus to the Geological Survey of 
Canada and much work was undertaken in the Mackenzie 
drainage area, resulting in reports by Kindle and Bosworth 
(1921), Williams (1922, 1923) and Hume (1923, 1924). 
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During the next two decades following the initial 
discovery only about half a dozen wells were drilled in the 
Norman Wells field. The remoteness of the region, the Great 
Depression and the lack of favourable markets resulted in a 
loss of interest, and by 1940 only about I 00 barrels of oil per 
day were being refined as aviation fuel for local use. 

With the outbreak of World War II the fortunes of 
Norman Wells changed. In 1942, in recognition of the 
strategic importance of northern inland oil supplies, the 
Canadian and United States governments entered into an 
agreement under a projec t known as Cano! (standing for 
Canadian oil), whereby additional exploratory and drilling 
activity was to be carried out in the Lower Mackenzie Valley. 
The geological work was directed by T.A. Link, chief 
geologist for Imperial Oil Ltd. Forty reports resulted which 
were submitted to the Canadian Government, and these were 
later summarized by Hume (1954). 

Since the end of World War II, exploratory activity in 
the Mackenzie region has continued to the present at various 
paces. Petroleum companies have ca rried out extensive 
surface geological surveys and have submitted vast amounts 
of data in the form of reports to the Department of Indian 
and Northern Affairs. Geophysical exploration has been 
equally extensive. 

To the time of writing more than 190 exploratory and 
development wells have been drilled in the report area. Of 
these 70 are development and field wells in the Norman 
Wells field. The field has an estimated 500 million barre ls of 
oil in place with an estimated recoverable reserve of about 
50 million barrels. Oil is produced at about 2750 barrels per 
day from 44 producing wells (J.D. Boggs, Department of 
Indian and Northern Affairs, pers. co rn., 1979). 

PHYSIOGRAPHY 

The report area has been described in terms of three 
main physiographic regions (Bostock, 1970) each of which 
encloses numerous divisions which more or less possess unique 
characteristics derived from underlying geological 
a rchitecture and/or glacial processes . 

That portion of the Cordilleran Region included within 
the study area comprises part of Mackenzie Mountains, 
Mackenzie Plain and Franklin Mountains. The Mackenzie 
Mountains, in the southwest part of the region, consist of 
uplifted Proterozoic and early to middle Paleozoic elastic and 
carbonate rocks, which attain elevations in excess of 1800 m. 
Mackenzie Plain is a flat valley, averaging 56 km in width 
containing the Mackenzie River. The valley is underlain 
mainly by Cretaceous and Tertiary strata and up to 45 m of 
glacial drift (Prest, 1970). Within Mackenzie Plain four 
uplifted areas of Devonian and older carbonates and elastics 
occur. The Imperial Hills (Lat. 65°27'N; Long. 128° 30'W), 
structurally referred to as Imperial Anticline, comprise an 
arcuate belt of resistant rock that is parallel to the westward 
curvature of the Mackenzie Mountain front. To the 
southwest of these hills, Cretaceous strata are preserved in a 
narrow synclinal portion of Mackenzie Plain between the 
mountain front and Imperial Hills. To the north, between the 
hills and Franklin Mountains Cretaceous strata are essentially 
flat lying and, although broadly synclinal, the overlying 
topography is gently rolling. Another uplifted area within 
Mackenzie Plain is West Mountain (Lat. 65°38'N; 
Long. 128° 50'W), a small anticline of Middle Devonian 
carbonate rocks, which constitutes the western limit of the 
Franklin Mountains. A third uplifted area within the Plain is 



MacKay Range southwest of Fort Norman (Lat. 64°4l'N; 
Long. 125° 38'W). There early and middle Paleozoic 
carbonates form a narrow, northwesterly trending range that 
stands more than 300 m above the surrounding plain. 
Adjacent to and southwest of MacKay Range is a local 
plateau standing at elevations of 760 to 1070 m. It is 
underlain by essentially horizontal, moderately to poorly 
indurated, Tertiary sandstone, coal, tuff and conglomeratic 
beds. A fourth area of uplifted middle and lower Paleozoic 
rocks, the Gambill Hills (Lat. 65°33'N; Long. 126°13'W), 
extends in a northerly trending belt into Mackenzie Plain 
from the Mackenzie Mountains in the southwestern corner of 
the map-area (Map l 498A). These hills are more than 450 m 
higher than the average e levation of Mackenzie Plain but are 
somewhat lower than the adjacent uplands supported by 
Tertiary strata. 

Towards the northwest, Mackenzie Plain merges with 
Peel Plain, a division of the Interior Plains Region. 

The Franklin Mountains, within the report area, 
comprise a series of curvilinear, generally northwesterly and 
westerly trending asymmetric ranges upheld by early and 
middle Paleozoic carbonates, and separated by broad, mostly 
drift-filled valleys. The ranges trend generally northwesterly 
and then westerly to terminate at West Mountain near 
Mackenzie River. A unique feature of these ranges is that 
along their trends many reversals in topographic asymmetry 
occur. In the Norman Range, for example, Discovery Ridge is 
asymmetric with a steep northeast-facing scarp, yet 
northwestward along the range the asymmetry reverses 
abruptly to a steep southwest-facing scarp. The 
morphological reversals are directly related to reversals in 
structural geometry within the ranges which are formed by 
asymmetric anticlines or by steeply-dipping reverse faults. 

Colville Hills extend northward from the Franklin 
Mountains and separate Anderson and Great Bear Plains. 
They too are formed by linear asymmetric ranges, but they 
are mostly anticlinal, trend mainly northerly and 
northeasterly, are more subdued and more widely separated 
than Franklin Mountain ranges. The ranges have elevations of 
up to 670 m and are locally more than 365 m above the 
surrounding plain (Bostock, 1970). 

The Arctic Coastal Plain Region inc ludes the Island 
Coastal Plain, Yukon Coastal Plain and Mackenzie Delta 
physiographic divisions (Bostock, ibid.). Only part of the 
latter division is included within the report area. The 
Mackenzie Delta is a composite delta comprising the modern 
active delta to the west of the report area, and the 
Pleistocene delta complex of Richards Island (west of the 
report area) and the Tuktoyaktuk Peninsula. Glacial, 
periglacial and permafrost features of the region include 
complex out wash deposits, thermokarst depressions, 
patterned ground, massive ground ice and pingos. For a full 
treatment of these and other features of the Mackenzie Delta 
the reader is referred to Mackay (1962, 1963, 1971 ), Mackay 
and Stager ( 1966), Stager ( 19 56), Rampton (1971 ), Rampton 
and Mackay (1971) and Pihlainen et al. (1956). 

The Interior Plains Region, comprising the greatest part 
of the report area, includes Anderson Plain, Horton Plain, 
Peel Plain, Peel Plateau, and Great Bear Plain physiographic 
divisions (Bostock, 1970). 

Anderson Plain is a broad region extending from the 
Arctic coast to the Mackenzie River in the southwest. It 
comprises a gently undulating surface, underlain by 
essentially flat-lying Paleozoic and Mesozoic strata and 
glacial drift. The region is poorly drained and covered by 
numerous small Jakes. The principal drainage is provided by 

the Anderson River drainage system which includes the 
Anderson, Carnwath and Andrew Rivers. Other 
entrenched streams incl ude the Kugaluk and Iroquois 
Rivers. Klassen (in Yorath, et al., 1969) modified the 
informal subdivisions of the plain published by Mac kay (1963). 

In a number of places between Anderson and Horton 
Rivers small, tight disharmoni c folds are locally impressed 
upon Upper Cretaceous rocks (Fig. 6). These folds are 
probably detached above highly ductile Lower Cretaceous 
bentonitic shales, and owing to a variation in trend of their 
axial planes, it is suggested that con tinental glaciation may 
have been the generator of these st ructures. Further 
information on these structures is provided in Yorath et al. 
(197 5) and Gretener (1969). 

Horton River Delta, on the west side of Franklin Bay, is 
one of th e more prominent recent features of Anderson 
Plain. It resulted from a breach in the coastal c liffs which 
bound the Smoking Hills at the apex of a meander loop of 
Horton River. Mackay (1958) has es timated the time of the 
breakthrough at about the year 1800 and a future 
breakthrough is likely to occur at the apex of the larger 
meander loop immediately south of the present mouth of the 
river. For further details on the delta the reader is referred 
to Mackay (1958) and Yorath et al. (1975). 

The most prominent effects of glaciation appear as 
extensive morainic belts, the most distinc tive of which, 
named the Melville Hills, extends westward from Horton 
Plain, across the southern part of Parry Peninsula. The belt 
consists of kames, hummocky moraine and morainic ridges, 
and varies from 183 m to 335 m elevation with up to 60 m of 
local relief. On Parry Peninsula, a very low and flat plain 
underlain by lower Paleozoic flat-lying carbonate rocks , 
glacial grooves and drumlins are well developed. 

Horton Plain (Bostock, 1970) is an elevated surface 
underlain by nearly flat-lying lower Paleozoic carbonates 
in the southwest (Horton Plateau - Klassen in Yorath 
et al., 1969) and deformed upper Proterozoic elastic and 
ca rbonate rocks in the Hornaday River area (Brock 
Upland - Klassen, ibid.). 

Great Bear Plain is a very broad region of gently rolling 
topography that surrounds Great Bear Lake. For the most 
part it is underlain by poorl y exposed Cretaceous strata but 

FIGURE 6. Disharmonic fold in the Smoking Hills Formation, 
Anderson Basin. 69 14'N, 127 32.S'W. 
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lower Paleozoic carbonates occur in the western part, north 
of Mahony Lake. The surface is mainly below 305 m 
elevation with the exception of Scented Grass Hills and 
Grizzly Bear Mountain, two elliptical plateaux with 
elevations of about 4-50 m that project as peninsulas into 
Great Bear Lake. North of the lake, hummocky moraine is 
widespread. Disharmonic folds in Upper Cretaceous shales 
have been noted at Etacho Point at the eastern end of 
Scented Grass Hills and on Grizzly Bear Mountain (Balkwill, 
1971 ). 

Great Bear Lake is the fourth largest lake in area on 
the North American continent and ranks ninth in the world 
(Johnson, 1966). Its total area is in excess of 3110 square 
kilometres. Its deepest known point occurs near Port 
Radium, east of the report area where a depth of 4-52 m has 
been measured, confirming Richardson's speculations 
(Franklin, 1828) that the bottom of the lake is below sea-level 
by an amount of 296 m. Within the report area, depths within 
Smith, Keith and McVicar Arms are in excess of 90 m. 

Peel Plain, lying southwest of Mackenzie River, is the 
northern continuation of Mackenzie Plain. It is a lowland 
region in the south with elevations averaging 122 m above sea 
level; to the north the plain rises to elevations of about 4-57 m 
in the Grandview Hills west of Little Chicago on Mackenzie 
River. For the most part the plain is underlain by flat-l ying 
Cretaceous strata but, adjacent to Mackenzie River, 
Devonian elastic and carbonate rocks occur at the surface. 
Extensive glacial drift covers much of the area and lowland 
areas below about 14-0 m are characterized by northwest 
trending lakes developed on ice-rich glaciolacustrine 
sediments (Hughes et al., 1973, p. 12, 15). 

Peel Plateau, the southeastern portion of which is 
included within the report area, is an upland region lying to 
the southwest of Peel Plain and forms a sloping terrace to the 
Mackenzie Mountain front. Elevations up to 975 m occur. 
The plateau is an erosion surface cut into upturned and 
truncated Upper Cretaceous sandstones and older rocks, and 
mantled locally by a thin cover of drift. The Arctic Red 
River is deeply entrenched into the plateau. 

Approximately two-thirds of the report area lies above 
the Arctic Circle (Lat. 66°30'N). The northern limit of trees 
passes through the northern part of the region as does the 
southern limit of continuous permafrost. The effects of 
permafrost on topography and land forms are marked 
throughout the area; these include patterned ground, ground 
ice, pingos, oriented lakes and various solifluction structures, 
and many other periglacial phenomena. River valleys such as 
the Mackenzie, Carcajou, Mountain, Ramparts, Anderson and 
Horton display active valley-wall slumping in many places due 
to the effects of the active layer above permafrost or 
enclosed ground ice. 

REGIONAL GEOLOGICAL SETTING 

The report area includes all or parts of the following 
structural provinces of Douglas et al. (1963): Arctic Coastal 
Plain, Anderson Plain, Horton Plain (introduced by Balkwill 
and Yorath, 1971), Coppermine Arch, Colville Uplift, Great 
Bear Plain, Mackenzie Plain, Franklin Mountains, Mackenzie 
Mountains, Peel Plain and Peel Plateau. These structural 
subdivisions of the Northern Interior Plains and Cordilleran 
orogen are useful in describing the area only in terms of 
broad continental proportions; however, they do not suffice to 
characterize the more detailed structural and stratigraphic 
relationships of the northwestern District of Mackenzie. In 
the following discussion a number of terms are introduced to 
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descr ibe specific tec tonic elements that played important 
roles in the generation and distribution of Cretaceous and 
Tertiary strata in the report area. 

Beneath the Cretaceous succession throughout most of 
the region, Paleozoic rocks as young as Middle Devonian can 
be c harac terized as comprising a shallow water carbonate 
shelf sequence, deposition of which was interrupted 
intermittently by uplift and erosion, with consequent 
development of regional unconformities. The sequence forms 
an overall westward thic kening wedge within which each unit 
changes facies westward to basinal shale. The change takes 
place west of the report area for all but the Middle Devonian 
Ramparts Formation. The Hare Indian Formation, in part 
equivalent to the commonly reefoid Ramparts carbonates, 
comprises calcareous shales and limestones that extend well 
onto the platform to underlie the Cretaceous succession on 
Anderson River. Supra-Ramparts Cano! Formation black 
shales of early Late Devonian age are exposed in a narrow, 
northward-trending linear belt from the southern border of 
the report area to near the mouth of Anderson River. The 
Upper Devonian Imperial Formation represents a fundamental 
change from carbonate shelf deposition to sandstone and 
shale flysc h, probably derived from Ellesmerian movements in 
northern Yukon. 

The Mississippian, Permian, Triassic and Jurassic 
systems are nowhere represented at the surface in the report 
area so far as is known. Non deposition or pre-Cretaceous 
erosion could equally account for their absence; however, it is 
noteworthy that each of these periods is represented in 
Cretaceous palynological suites from the area. This suggests 
that much of Cretaceous elastic deposition was derived from 
terrains to the northwest, west or southwest. Mississippian 
rocks have been reported in the subsurface adjacent to the 
western boundary of the report area (Amoco PCP A-1 
Cranswick A-22-well history report), and D.C. Pugh (pers. 
corn., 1978) has identified strata of this age in the 
Amoco PCP A-1 Cranswick A-22, and Can Del Mobil et al. 
N. Ramparts A-59 wells. 

Figure 2 shows the interpreted pre-Cretaceous geology 
of the region . The map is based upon subsurface control from 
exploratory wells, and on surface control points established 
where Cretaceous rocks have been mapped in con tac t with 
underlying older strata. The latter control type is in part 
derived from interpretive mapping across extensive regions of 
Quaternary cover, and the map should be considered as a first 
approximation only. 

Within the report-area, Cretaceous rocks generally 
truncate successively older strata from Upper Devonian in 
the west to Proterozoic on Coppermine Arch to the east. A 
prominent exception occurs in the south central part of the 
area where pre-Cretaceous erosion has cut down to as low as 
the Middle Cambrian along the crest of a northward-trending 
arc h named the Keele Arch by Cook (197 5). Truncation of 
successively younger strata away from the axis occurred on 
each side of the arch. 

Principal tectonic elements 

A number of uplifted terrains within and adjacent to the 
report area in Cretaceous time had varying affects on rates 
of deposition, facies and distribution of Cretaceous 
sediments. These include the Cordilleran orogen, Aklavik 
Arch Complex, Coppermine Arch , and Keele Arch. They 
confined Cretaceous deposition within the report area to 
three, more or Jess distinct sedimentary basins: the Anderson 
Basin in the north, Peel Trough to the southwest and Great 



Bear Basin to the southeast (Fig. 3). The Beaufort-Mackenzie 
Basin, part of which occurs in the northwest corner of th e 
report area, has been described in a number of publications 
(Yorath, 1973; Yorath and Norris, 1975; Young et al., 1976) 
and will be di sc ussed here only insofar as it relates to 
Anderson Basin of this report. 

Cordilleran Orogen 

Probably the most important paleo-landmass, and yet 
the least well known with respect to Cretaceous 
sedimentation is the extensive uplift in the general area of 
the modern northern Cordillera. The Columbian Orogeny 
(Late Jurassic to early Late Cretaceous; Douglas et al., I 970) 
probably affected much of the Mackenzie Mountains, 
however, the clearest evidence for Columbian deformation in 
the northern Cordillera occurs in Selwyn Fold Belt (Gabrielse, 
I 967) to the south west of the report area where Ellesmerian 
folds were refolded and intruded by discordant granitic rocks, 
of early Late Cretaceous age (Norris, I 973; Douglas et al., 
1970). It is generally accepted that a landmass occupied the 
full length of the Canadian Cordillera throughout all of 
Cretaceous time (see Jeletzky, 1971, Figs. 9-20) and a 
number of facies relationships present in the report area are 
attributable to this landmass. Middle Albian marine 
sandstones (Sans Sault Formation) and Late Albian to 
Turonian marine sandstone (Trevor Formation) occurring near 
Sans Sault Rapids and in the southwest part of Peel Plateau 
respec tively appear to be examples of sands derived from the 
area of the Cordillera as suggested by Eisbacher et al. (1974). 
If so they represent a late phase Columbian molasse. The 
geometry of distribution and the presence of reworked late 
Paleozoic palynomorphs in the Santonian to Middle 
Campanian Little Bear Formation also suggest a southwestern 
or western source within the Cordilleran orogen. Another 
younger and more local example of western derived rocks is a 
sandstone wedge of Campanian to Maastrichtian age 
(sandstone member of the East Fork Formation) in the region 
of Little Bear River and MacKay Range (see Figs. 5, and 35). 
These sandstones were derived from the southwest and they 
appear to pinc h out into equivalent shales of the East Fork 
Formation to the east and north. A third response to activity 
within the orogen is represented by coarse conglomerates, 
fluvial sandstone, and coal of latest Maastrichtian to Early 
Tertiary age (Summit Creek Formation) (see Fig. 36). These 
deposits reflect Laramide tectonism and appear as an alluvial 
molasse apron adjacent to the Mackenzie Mountain front in 
the southernmost part of the report area. 

The lack of coarse elastic facies related to Cordilleran 
source areas throughout most of the Cretaceous suggests that 
the Cordilleran shorelines were considerably to the southwest 
of the present Cretaceous erosional zero-edges which more or 
less follow the present Mackenzie Mountains front. Non
marine Cretaceous rocks reported by Blusson (1971) in 
Sekwi Mountain map-area, about 160 km southwest of the 
present report area, provide a very crude limit to 
marine deposition at the time of their deposition. 
D.C. McGregor and W .S. Hopkins [GSC Loe. No. 7969 
and 7970, Appendix 2(g)) suggested a Late Cretaceous 
age for those rocks. 

Eskimo Lakes Arch 

The Eskimo Lakes Arch (Young et al., 1976) is a 
component of the Aklavik Arch Complex (Yorath and Norris, 
1975; Jeletzky, 1961), a northeast trending en echelon series 
of structural elements that extend, in Canada, from the 
Yukon-Alaska boundary to east of Mackenzie Delta. The 
component of the complex that cuts across the northwest 

corner of the report area in the subsurface has been named 
the Eskimo Lakes Arch by Young et al. (1976). The complex 
is an ancient feature which was tectonically active as 
early as the Proterozoic. For a discussion of pre
Cretaceous history the reader is referred to Norris (1974). 
Eskimo Lakes Arch existed as a positive element during 
the Early Cretaceous. During the Neocomian (possibly Late 
Jurassic) and again in the Aptian, sandstones were shed both 
to the northwest into the region of modern Mackenzie Delta 
and to the southeast into Anderson Basin (see Fig. 31 and 
Table !). The arch became progressively submerged during 
Early and Middle Albian time and the entire region with the 
exception of Keele Arch became submerged and the site of 
shale deposition during the Middle Albian. The Aklavik Arch 
Complex remained subdued throughout the remainder of 
Cretaceous time but was uplifted and eroded prior to the 
deposition of Tertiary strata now exposed on the north 
flank of Campbell Uplift, another positive element of the 
complex (see Norris, 1974). During the Tertiary the complex 
was highly active. Extensive down-to-basin faulting on its 
northern flank permitted the development of thick Tertiary 
deltaic wedges of the Beaufort-Mackenzie Basin (Young 
et al., 1976). 

On Kugaluk River, shales of the Aptian-Early Albian 
Langton Bay Formation onlap the flanks of a 
paleotopographically high area and are overstepped by shales 
of the Middle Albian Horton River Formation. Yorath et al. 
(1969) interpreted the relationship as due to a small 
independent arch which they named the Kugaluk Arch. The 
onlap relationships on Kugaluk River are herein considered to 
mark the southeastward flank of the larger Eskimo Lakes 
Arch, and pending further data the term "Kugaluk Arch" is 
abandoned. Whatever its configuration, it had little effect on 
facies patterns within the Lower Cretaceous rocks of the 
report area. 

Coppermine Arch 

Coppermine Arch is a broad tectonic feature that 
trends northwesterly across the northeast corner of the 
report area (Fig. 3). There is strong evidence for faulting and 
corresponding erosional truncation of Proterozoic units prior 
to deposition of the Lower Cambrian Old Fort Island 
Formation but it cannot be determined whether that 
deformation was localized along the arch or was part of a 
more regional uplift. Renewed uplift, prior to deposition of 
the Lower Devonian Bear Rock Formation apparently 
removed only the Mount Kindle Formation and part of the 
Franklin Mountain Formation and was probably related to 
pre-Devonian epeirogenic uplift and erosion over the entire 
region rather than to localized activity along the arch. 

The first clear evidence of the Coppermine Arch as a 
localized tectonic element is found at the sub-Cretaceous 
unconformity. Within the broad framework of regional pre
Cretaceous epeirogeny, localized differential uplift occurred 
along the arch such that Cretaceous strata overlay 
Proterozoic rocks on the arch, yet Paleozoic rocks are found 
on both east and west flanks. A number of north-northwest 
trending steeply dipping faults may be related to pre
Cretaceous uplift, but unfortunately no Cretaceous rocks 
remain in the area of the faults and they cannot be dated 
more accurately than post-early-Ordovician (post-cherty unit 
of the Franklin Mountain Formation). A few small east
northeast trending faults are present and at least one of these 
(Balkwill and Yorath, 1971) offsets and therefore postdates 
Lower Cretaceous basal sandstone. Proterozoic and 
Cambrian quartzite and sandstone on Coppermine Arch 
probably have been a major source for Aptian to Albian(?) 
Gilmore Lake Member sandstones deposited in Anderson Basin 
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and on Carnwath Platform to the west and possibly in Great 
Bear Basin to the southwest. In Anderson Basin, clasts in 
basal Cretaceous sandstones (Gilmore Lake Member) 
markedly increase in size eastward toward the arch in 
agreement with the suggestion that the arch was a source 
area. Outliers of basal Cretaceous sandstone occurring on 
the arch have abundant stromatolitic chert clasts indicating 
fairly local derivation from the Lower Ordovician cherty unit 
of the Franklin Mountain Formation. 

Keele Arch 

Keele Arch occurs in the south central part of the 
report area. It may have existed as early as Middle and Late 
Cambrian, but was fully established as an important tectonic 
feature during regional pre-Devonian epeirogenic uplifts, at 
which time localized uplift resulted in deeper erosion along 
the arch (Cook, 197 5). Similarly, greater uplift and erosion 
took place along the arch as an integral part of broad regional 
pre-Cretaceous epeirogenesis so that the general pattern of 
truncation of successively older units eastward by Cretaceous 
rocks (Fig. 2) is interrupted by Keele Arch. The differential 
uplift and resultant deeper erosion along the arch occurred 
prior to deposition of Cretaceous rocks as indicated by the 
interpreted paleogeology (Fig. 2). Deep erosion to Middle 
Cambrian strata in the southern part of the arch was largely 
accomplished in pre-Devonian time, so that pre-Cretaceous 
erosion need have removed little more than the Devonian 
formations. 

Figure 31 shows the interpretation that the northern 
part of Keele Arch (northward to Lac des Bois) in Aptian time 
was covered by Gilmore Lake Member sands. This assumes 
that the Aptian sands were subsequently removed by erosion 
and then overstepped by Turonian mudstone and siltstone 
which occur at Lac des Bois. In any case the arch did not 
appear to have any appreciable influence on facies 
distribution during the Aptian. During the Early and Middle 
Albian the arch probably was emergent as a topographically 
low barrier between Peel Trough on the west and Great Bear 
Basin on the east. A chert-rich saprolite, remnants of which 
are preserved locally on the arch, probably developed during 
this time. In Late Albian to Turonian time (Fig. 33) the arch 
subsided and was the site of marine deposition. Surprisingly, 
it was not until then that there is clear evidence of the arch 
serving as a major sediment source area. Basal sandstones of 
the undivided Slater River-East Fork, and probably equivalent 
to the Slater River Formation have abundant chert clasts and 
pebbles which can be related to the saprolite, noted above, 
which developed due to deep chemical weathering of the 
cherty unit of the Franklin Mountain Formation on the 
northern part of the Arch. By the Turonian the arch probably 
was no longer an identifiable geomorphic feature (Fig. 33). 

C(lfTlwath Plat( orm 

Keele Arch broadens northward into a wide upland 
herein named the Carnwath Platform (Fig. 3). This broad 
area throughout the Early Cretaceous experienced subaerial 
erosion, nonmarine deposition and shallow marine inundation 
in that order. No sedimentary record for the Late 
Cretaceous exists on the platform. Cretaceous rocks 
occurring on the platform can readily be assigned to 
formations of Anderson Basin and are consequently discussed, 
in the stratigraphic section of this report, under the heading 
of Anderson Basin. The platform and its appendage, the 
Keele Arch, effectively divide the report area into the three 
principal basins, Anderson Basin to the northwest, Peel 
Trough to the southwest, and Great Bear Basin to the 
southeast (Fig. 3). 

JO 

The platform during Aptian time was the site of 
deposition of the nonmarine Gilmore Lake Member of the 
Langton Bay Formation (see Fig. 31). In the western part of 
Carnwath Platform drainage channels cut into underlying 
Devonian rocks have been described by Cook and Aitken 
(197 5). The channels can be grouped into those which drained 
southwesterly into Peel Trough and those that drained 
northwesterly into Anderson Basin. The platform was 
submerged during the Albian with resultant linkage of 
Anderson Basin and Peel Trough and deposition of marine 
siltstones, mudstones, and shales in the western part of the 
platform. No rocks of Albian age have been found in the 
region from Colville Lake to the Coppermine Arch, but the 
authors assume that a marine connection through that area in 
Middle Albian time Jinked Anderson Basin and Great Bear 
Basin (see Fig. 32); the latter appears to have been the site of 
rapid subsidence and deposition at that time. 

From Late Albian through the remainder of the 
Cretaceous virtually no sedimentary record exists on the 
platform. If it was emergent no facies patterns are clearly 
relatable to it. 

Anderson Basin 

Anderson Basin was the site of the earliest Cretaceous 
deposition within the report area. It contains sandstones and 
equivalent open marine shales of Neocomian (possibly Late 
Jurassic) and Aptian age derived from Aklavik Arch on the 
northwest and from Carnwath Platform and Coppermine Arch 
to the south-southeast. Anderson Basin was a site of 
epicontinental marine deposition during Aptian to Middle 
Albian time, presumably receiving elastic debris derived 
primarily from the west, south and southeast. The area of 
the basin was emergent from Late Albian to Coniacian. 
During Late Coniacian marine transgression occurred 
southward across Anderson Basin. Eskimo Lakes Arch was 
not identifiable at that time. Deposition continued until the 
Early Maastrichtian. 

Peel Trough 

Peel Trough (Fig. 3), the southeastern extension of the 
feature described by Young et al. (1976, Fig. 8, p. 19) in east 
central Yukon is considered to have first subsided and 
received marine sediments during the Late Aptian. A basal 
nonmarine facies of Aptian age localized in channels of a 
paleo-drainage system, as on Carnwath Platform, would be 
anticipated but has not been documented. Nonmarine coal
bearing strata do occur in the Atlantic et al. Ontaratue K-4 
well and in the Triad B.P. Arco C.C. Hume River A-53 well 
southwest of Fort Good Hope on the northeast side of Peel 
Trough. Coal-bearing strata which outcrop on Arctic Red 
River on the southwest side of Peel Trough are considered to 
be Aptian, but may be Mississippian in age. Peel Trough 
appears to be essentially part of the system of orogenic 
foredeeps extending southward along the length of the 
Cordillera. Its southern and western shoreline during most of 
the Albian probably was to the south in the area of the 
present Mackenzie Mountains because no clearly identifiable 
shoreline facies of that age are preserved today. In Late 
Albian time Peel Trough became linked to Great Bear Basin 
by a connection across the southern part of Keele Arch. The 
first recorded effect of the Cordilleran landmass to the 
southwest on Peel Trough sedimentation is represented by the 
Middle Albian Sans Sault Formation which contains abundant 
reworked late Paleozoic palynomorphs for which there is no 
eastern source. 



In the portion of northwestern Peel Trough included in 
this report no rocks younger than the Turonian (uppermost 
Trevor Formation) are found, whereas in the southern part 
marine deposition continued into latest Cretaceous time, and, 
although a change from marine to nonmarine deposition 
occurred, sedimentation appears to have been continuous into 
the Paleocene. Late Cretaceous marine sandstones (Little 
Bear Formation and an unnamed sandstone member of the 
East Fork Formation) and Paleocene nonmarine 
conglomerates and sandstones (Summit Creek Formation) 
were derived from the Cordillera to the southwest. 

Great Bear Basin 

Great Bear Basin existed as a structural and at times 
depositional basin at various times during the Paleozoic and 
Mesozoic, essentially corresponding to periods of uplift along 
the adjacent Keele Arch. During the Early Albian and 
possibly earlier, mature quartz sands filled in existing 
topography with local relief of up to 59 m (G.K. Williams 
pers. corn., 1977). Deposition at that time appears to have 
been essentially the same as on the broad Carnwath Platform 
to the north and northwest. In fact Carnwath Platform can 
be considered to have included the area of Great Bear Basin 
in Aptian and part of Albian time. The Cretaceous basin 
developed in the Middle Albian during and following which 
time rapid subsidence allowed the accumulation of up to 
865 m of marine sandstone and shale. The adjacent Keele 
Arch apparently received no sediment during that period, but 
does not seem to have acted as an important source area, 
although the details of stratigraphic and sedimentational 
relationships between subsurface and surface sections have 
yet to be determined. 

Great Bear Basin and Peel Trough appear to have been 
linked due to subsidence of the southern portion of Keele 
Arch, beginning in Late Albian time and continuing into the 
Paleocene. The occurrence of Maastrichtian and Paleocene 
rocks on both east and west sides of Great Bear Basin leads to 
the supposition that rocks of these ages were once deposited 
across the basin. They may be represented in part by an 
undated younger sequence identified tentatively by 
G.K. Williams (pers. corn., 1978) in the subsurface in the 
central part of the basin. 

STRATIGRAPHY 

Introduction 

The Cretaceous stratigraphy of the report area is 
discussed in terms of the three principal basins: Anderson 
Basin, Peel Trough and Great Bear Basin. 

For the following discussion of stratigraphy and 
paleogeography, paleontological control for Peel Trough and 
Great Bear Basin is presented in Appendix II and keyed to the 
text. Locations of fossil collections are shown on the 
paleogeographic maps (Figs. 31 to 37). Biostratigraphic data 
for Anderson Basin have been presented previously in reports 
by Yorath et al. (197 5), Brideaux and Mcintyre (197 5), 
Brideaux and Fisher (1976) and Doerenkamp et al. (1976) and 
are not included in Appendix II nor are their locations 
indicated on the paleogeographic maps. Only collections 
which have yielded ages specific to the time interval 
represented are shown. Collections of a general temporal 
category such as "Early Cretaceous" or "Cretaceous" are 
excluded. Additional published paleontological information is 
referred to in the text but is neither shown on the maps nor 
included in the appendix. Stratigraphic cross-sections (Figs. 4 
and 5) show the locations of all GSC Locality Numbers from 
each well or section in Peel Trough and Great Bear Basin. 

The discussion of stratigraphy in Anderson Basin will be 
comparatively brief owing to extensive published reports on 
the area that have described these strata in some detail 
(Yorath et al., 1969, 197 5; Yorath and Balkwill, 1969, 1970; 
Balkwill and Yorath, 1970, 1971). The stratigraphic 
nomenclature introduced by Yorath et al. (1975) for the 
Franklin Bay and Malloch Hill map-areas (95 C and F) is 
herein applied to the entire Anderson Basin. 

During the Early Cretaceous a nonmarine and 
subsequent marine connection between Anderson Basin and 
Peel Trough existed across Carnwath Platform. This resulted 
in thin, nonmarine sandstone and marine mudstone and 
siltstone deposits across the platform, which are today poorly 
and intermittently exposed. Although these deposits link 
Anderson Basin and Peel Trough they are readily assigned to 
the Langton Bay Formation of Anderson Basin and 
consequently will be treated under that heading. The 
boundary between Carnwath Platform and Peel Trough 
(Fig. 3) is chosen to be represented by the depositional limit 
of basal nonmarine sandstones (assigned to Gilmore Lake 
Member of Langton Bay Formation of Anderson Basin). The 
Mackenzie River for much of its course through that area 
more or less follows that limit. 

Stratigraphic descriptions of Cretaceous units in Peel 
Trough have been published by Yorath (~ Aitken and Cook, 
1974) and Aitken et al. (in press) as well as by Cook and 
Aitken (197 5). Nonetheless, stratigraphic relationships in this 
region are complex, and at the risk of repetition, discussion 
of Cretaceous stratigraphy and correlations is more extensive 
than for Anderson Basin. 

Another Early Cretaceous connection across Carnwath 
Platform probably existed between Anderson and Great Bear 
Basin. Exposures on the eastern part of the platform are 
extremely rare, but those present are basal sandstones which 
also are assigned to the Gilmore Lake Member . 

The Cretaceous stratigraphy of Great Bear Basin 
depends greatly upon subsurface information, particularly 
with regard to Lower Cretaceous strata. A· significant 
problem exists in correlating surface and subsurface strata. 
Available paleontology indicates that subsurface strata in the 
central part of the basin are Middle Albian or older, whereas 
many outcrops on the flanks of the basin are Late Albian or 
younger. Accepting the paleontology as valid the authors 
advance a tectonic model which accommodates these ages. 
At the same time they recognize that future paleontologic 
studies may refine age assignments and substantially modify 
the model. 

A discussion of stratigraphy of the Beaufort-Mackenzie 
Basin, the northeast corner of which occurs within the map
area, is excluded from this report. For a full treatment of 
this basin the reader is referred to Young et al. (1976). 

Anderson Basin - Cretaceous stratigraphy 

Introduction 

The Cretaceous rocks of Anderson Basin consist of a 
series of sandstones and mudstones that comprise a gentle 
northwesterly dipping homocline extending from Carnwath 
Platform to beneath the Tertiary and Quaternary cover of 
Arctic Coastal Plain. From west to east they successively 
truncate older Paleozoic rocks and ultimately, on the western 
flank of Coppermine Arch, they are in contact with strata of 
Proterozoic age . 
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The principal exposures of Anderson Basin occur in the 
valleys of the Anderson, Horton, Hornaday, Brock and 
Kugaluk Rivers and their tributaries. Additional outcrops 
occur along the Smoking Hills escarpment facing Franklin Bay 
a nd in the numerous small uplands and pla teaux east and 
northeast of Travaillant Lake. Numerous small exposures 
which occur on Carnwath Platform a re included in the 
discussion of the Anderson Basin. 

Lower Cretaceous - Darnley Bay Group 

The Darnley Bay Group of Neocomian (possibly Late 
Jurassic) to Middle Albian age (Yorath e t al., 197 5) occurs 
within Anderson Basin and discontinuously across Carnwath 
Platform. The group is divided into two formations: the 
lower Langton Bay Formation, and th e upper Horton River 
Formation. The former is further divided into two members: 
a lower nonmarine Gilmore Lake Member and an upper, 
marine Crossley Lakes Member. Those members comprise 
the discontinuous outcrops across Carnwath Platform. Lower 
Cretaceous rocks occurring in the core of a pingo about 
10 km east of Horton Lake suggest the presence of thi s series 
beneath th e ex t ensive drift-covered region north of Great 
Bear Lake and consequently Aptian and Albian deposition is 
interpreted on Figures 31 and 32 as having extended through 
that region. 

The Langton Bay Formation represents the basal unit of 
a, transgressive epicontinental sequence, composed of 
nonmarine, fluvial sandstones, derived through erosion of 
adjacent highlands represented by Coppermine Arch a nd 
deposited mainly on Carnwath Platform. Onlapping marine 
siltstones and mudstones invaded th e pla tform c ra ton from 
the boreal sea to the north, and from Peel Trough to the 
south west. 

The Darnley Bay Group lies unconforma bl y on Paleozoic 
strata and is overlain disconformably by rocks of the Upper 
Cretaceous Amundsen Gulf Group. 

Langton Bay Formation - Gilmore Lake Member 

Lithology and distribution. The Gilmore Lake Member of the 
Langton Bay Formation has its type section on Horton River 
near Gilmore Lake (Yorath et a l., I 97 5). The member 
comprises nonma rine sandstones with minor coal and 
mudstone beds. It occurs in discontinuous ex posures across 
Carnwath Platform, along the southeast fla nk of Anderson 
Basin from where it disappears northward into the subsurface 
and where it was penetrated by the Elf Horton River G-02 
well on the northwest fl ank of Anderson Basin (see Fig. 31, 
a nd Table I). 

At the type section th e Gilmore Lake Member consists 
of 67 m of nonmarine, fluvial sandstones with interbedded, 
thin, low grade c oal seams near the base . There the unit 
overlies the Devonian Bear Rock Forma tion, large angular 
blocks of which are incorporated into th e lowermost beds 
(Fig. 7). Sedimentary structures include large scale cross
bedding, scour and fill channels, convolute lamination, the 
geometry and relationships among which suggest a point ba r 
origin for the section. Northward along Horton River and 
within the Hornaday River valley the Gilmore Lake Member 
becomes finer grained, argillaceous and intertongues late ra ll y 
with the overlying dark grey mudstones and siltstones of the 
Crossley Lakes Member. 
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FIGURE 7. Poorly indurated sa ndy mudstone, sa ndstone and 
coal of the Gilmore Lake member (type sec tion) 
disconf ormably overlying lim estone beds of the Devonian 
Bear Rock Formation. Note larg e lim estone blocks in 
basal Gilmore Lake beds. 68°5l'N, 125 °24'W. 

Outc rops of the Gilmore Lake Member occur in th e 
south, southeast, a nd eas tern parts of Anderson Basin, and 
across th e western part of Carnwath Platform (Fig. 8). It 
occurs in the su bsurface of Ande rson Basin and is 198 m thick 
in the Elf Horton River G-02 well (Yora th e t al., I 97 5). 

For reasons which will be discussed in another section, 
the lowe rmost 85 m of the subsu rface section may be 
equivalent to the Neocomian "Pa rsons Lake sandst one", an 
informal name (Cote e t a l., 197 5) for deltaic deposits of that 
age on the north fla nk of the Aklavik Arch Complex. On the 
other hand, Brideaux and Fisher (1976) ra ise the possibility 
that these lowermost Gilmore Lake beds are Late Jurassic. 

Isola t ed outcrops of the Gilmore Lake Member occur on 
the west flank of Coppermine Arch southeast of De lesse Lake 
(Lat. 68°39'N; Long. 125°07'W). The re the unit consists of 
white, fin e- to coarse-gra ined conglomerati c sandstone and 
conglome ra t e resting on an erosion surface with pronounced 
local re lief in the order of several me tres. Conglomerate 
cobbles a nd pe bbles consist of white and grey che rt derived 
from the Lowe r Ordovician che rty unit of the Franklin 
Mountain Formation. The distribution of th e conglomera t e 
lenses within the channe led disconformity sugges t s a fluvial 
origin (Ba lkwill and Yorath, 1970). 

To th e northwes t, the type section near Gilmore Lake 
has c rossbedding azimuths averaging 315 °, which, togethe r 
with the decreas ing c last size in that direction sugges t s that 
the Gilmore Lake Member was derived by streams which 
dra ined the highla nds of th e Coppe rmine Arch. Additional 
fluvi al deposits, assumed to be equiva lents of th e Gilmore 
Lake Member occur in the valley of an unnamed stream 
(Lat. 69°22'N; Long. 120° I 2'W) northwest of Buchanan River 
on the northeast side of the arch (Balkwill and Yora th , I 971 ). 
Two isola t e d occurrences of the Gilmore Lake Member are 
prese rved in small grabens along Hornaday River where they 
rest unconformably upon Prote rozoic and Paleozoic rocks 
(Balkwill a nd Yorath, ibid.). 



FIGURE 8. Gilmore Lake member sandstone, Carnwath 
Platform. 67°37'N, 130 °03'W. 

Across the broad region of the Carnwath Platform the 
most common basal Cretaceous deposits consist of quartzose 
and locally oil-stained crossbedded sandstone herein 
identified as the Gilmore Lake Member. Poorly exposed, 
discontinuous basal quartz sandstones on the southwest side 
of Mackenzie River between the mouths of Ontaratue and 
Ramparts Rivers constitute the southwesternmost exposures 
of the Gilmore Lake Member. It is not known how far these 
sandstones extend into the subsurface of Peel Trough; 
however, they are interpreted to pass westerly into marine 
sandstones at the base of the Arctic Red Formation. Possible 
nonmarine equivalents underlying the Arctic Red are noted in 
the discussion of the Arctic Red Formation. 

Grain sizes vary abruptly from fine to coarse and lenses 
of quartz and chert pebbles occur locally. The sandstone is 
commonly calcareous. Presumably due to leaching of the 
calcareous cement most exposures are friable and porous and 
many consist of unconsolidated white sand. A few exposures 
of unconsolidated brown fine sand interlaminated with dark 
grey to black carbonaceous clay were observed. 

On Carnwath Platform Gilmore Lake sandstones occupy 
paleo-depressions with relief of up to 100 m on the sub
Cretaceous unconformity (see Fig. 31 and Cook and Aitken, 

197 5). For example, about 16 km north west of Fort Good 
Hope on the west bank of Mackenzie River, oil-stained 
Gilmore Lake Member sandstone occupies a channel cut into 
the Ramparts Formation. In the Bluefish River and lower 
part of the Hare Indian River valleys, well-developed, 
crossbedded, fine-grained sandstones occur in broad 
paleotopographic valleys (Cook and Aitken, 1971, 197 5). 
Apparently the modern drainage mimics in part an Early 
Cretaceous drainage system. In the Hare Indian River valley, 
well-developed planar cross-bedding indicates Early 
Cretaceous sediment transport directions averaging about . 
300 degrees. 

Age and correlation. The Gilmore Lake Member at the type 
section on Horton River is Aptian in age (Yorath et al., 1975; 
Plauchut and Jutard, 1976; Doerenkamp et al., 1976; Brideaux 
and Mcintyre, 1975). On Carnwath Platform age control is 
poor but available paleontology suggests an Aptian 
age [GSC Loe. No. C~l0072, C-4314; Appendix II(a)] at least 
for the lower part. The possibility that the unit includes beds 
of Albian age cannot be excluded. Indeed, buff shales from 
about 32 km west of Canot Lake are considered nonmarine 
and most likely Lower or Middle Albian by W.S. Hopkins [GSC 
Loe. No. C-5542; Appendix II(b)]. 

The member is correlated, at least in part, with the 
basal glauconitic sandstone of the Arctic Red Formation of 
Peel Trough. Northward into Anderson Basin the Gilmore 
Lake Member changes facies to mudstone, sandstone, and 
siltstone of the Crossley Lakes Member and consequently 
correlates with the lower part of that member. Still farther· 
north in Anderson Basin sandstones assigned to the Gilmore 
Lake Member again occur below the Crossley Lakes Member. 
In the Elf Horton River G-02 well, Brideaux identified many 
diagnostic dinoflagellate cysts which indicate an age for the 
Gilmore Lake Member ranging from Berriasian-Valanginian at 
the base to Aptian-Early(?) Albian at the top (Yorath et al., 
197 5). However, the Yalanginian to Barremian stages are 
missing, (Brideaux and Fisher, 1976, p. 8) indicating a hiatus 
at a depth of 469 m in the well. The lowermost 85 m of beds 
assigned to the Gilmore Lake Member may be the temporal 
and lithological equivalents of the "Parsons Lake Sandstone" 
(Cote et al., 1975) of Berriasian-Valanginian age (Young 
et al., 1976) which occurs on the north flank of the Aklavik 
Arch Complex west of the report area. Conversely, these 
beds may be Late Jurassic (Brideaux and Fisher, 1976, p. 8). 

Contact relationships. The Gilmore Lake Member rests 
unconformably on Devonian and older rocks, and as described 
above, tends to fill in paleotopographic relief of up to I 00 m. 

On Carnwath Platform it is overlain and locally 
overstepped by the Crossley Lakes Member. Northward into 
Anderson Basin the Gilmore Lake changes by lateral facies 
transition to the Crossley Lakes Member of the Langton Bay 
Formation. 

Langton Bay Formation - Crossley Lakes Member 

Lithology and distribution. The type section of the Crossley 
Lakes Member of the Langton Bay Formation is composite, 
compnsmg four partial sections, on Horton River in 
northeastern Anderson Basin (Yorath et al., 197 5). The 
Crossley Lakes Member is widely but mostly poorly exposed 
throughout Anderson Basin, although it is not present along 
Eskimo Lakes Arch. The member is in part a lateral facies of 
the Gilmore Lake Member. Scattered rare outcrops of shale, 
mudstone, and siltstone overlying Gilmore Lake sands on 
Carnwath Platform are assigned to the Crossley Lakes 
Member, but it has not been possible to differentiate them on 
geological maps. 
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In the four sections which constitute the composite type 
section (between Latitudes 69°05'N and 69° l 3'N on Horton 
River) the lithology consists in the lowermost (southernmost) 
sec tion of dark to medium grey blocky mudstone with 
intercalated beds of fine grained, argillaceous sandstone 
which passes upwards in . the northerly sections into sandy 
siltstone and mudstone. Rusty-weathering silty carbonate 
concretions are common throughout and some of the 
sandstone beds are bituminous. Black, carbonized woody 
material and thin, low grade coaly lenses occur locally. 
Coquina beds composed of poorly preserved and broken 
pelecypods are present in the middle and upper parts of the 
member, as are well preserved tree trunks a few metres long. 
The top of the Crossley Lakes Member occurs at the base of a 
well developed and laterally persistent cone-in-cone 
carbonate concretionary bed which forms the base of the 
conformably overlying Horton River Formation. The 
thickness of the unit is difficult to estimate due to the widely 
separated exposures of the type section; however, a thickness 
of 299 m has been illustrated in Figure 10 of Yorath et al. 
(197 5). In the Elf Horton River G-02 well the member is 
122 m thick and has much the same lithology as the surface 
sections. 

Downstream along Anderson River from its junction 
with Carnwath River several partial sections are exposed and 
have much the same lithology as on Horton River except that 
the sand and silt content is much Jess. An estimate of 152 to 
183 m for the exposed thickness of the unit on Anderson 
River has been provided by Yorath et al. (1969). On Hornaday 
and Brock Rivers and their tributaries the member is locally 
well exposed downstream from outcrops of the underlying 
Gilmore Lake Member. To the west, on Kugaluk River, no 
part of the Langton Bay Formation occurs; however, to the 
south in the hills adjacent to Hyndman Lake, Crossley Lakes 
pelecypod bearing, concretionary mudstones cap less resistant 
Devonian Imperial Formation mudstones. Similar exposures 
occur overlying Devonian Hare Indian shales east of Andrew 
River. 

On Carnwath Platform, strata of the Crossley Lakes 
Membec overlie the Gilmore Lake Member in areas of 
paleotopographic depressions, whereas on paleotopographic 
uplands the Crossley Lakes oversteps the Gilmore Lake to 
rest unconformably on Devonian rocks. The Crossley Lakes 
Member, on Carnwath Platform, displays a variable lithology 
consisting of brownish grey concretionary shales, friable, 
white sandstone or siltstone interlaminated with dark grey 
shale and mudstone, and dark grey to black shale. Rare 
exposures are characterized by orange-weathering, silty 
and sandy limestone beds several centimetres thick which 
bear Albian pelecypods [C-10070; Appendix II(b)). Poorly 

developed cone-in-cone structures occur locally and are 
reminiscent of those at the top of the Crossley Lakes Member 
on Horton River to the north. A few miles north of Little 
Chicago on Mackenzie River, pale grey, soft mudstone 
weathers to miniature badland topography (Fig. 9). 

Age and correlation. Correlation of the Crossley Lakes 
Member is illustrated in Table l. The member appears to be 
in part a lateral facies equivalent of the Gilmore Lake 
Member and therefore the lower part is considered Aptian in 
age. The upper part is Albian based on paleontologic 
control from Anderson Basin (Yorath et al., 1975) and 
on a few age determinations from Carnwath 
Platform [GSC Loe. No. C-257 5, C-5439; Appendix II(b)]. The 
Crossley Lakes Member correlates with the lower part of the 
Arctic Red Formation and with at least part of the Sans Sault 
Formation, each of which occur in Peel Trough to the south. 
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FIGURE 9. Crossley Lakes Member mudstone, Carnwath 
Platform. 67°2l'N, 130°03'W. 

Contact relationships. The Langton Bay Formation has not 
been subdivided on the geological map due to the Jack of 
continuity of exposure over most of Anderson Basin and 
Carnwath Platform. Important stratigraphic relationships are 
thus not illustrated nor are paleotopographic relationships 
between the two members and the pre-Cretaceous 
topography. 

In the central part of Anderson Basin the marine 
Crossley Lakes Member is the basal Cretaceous unit 
unconformably overlying Paleozoic rocks; near the junction of 
Anderson, Wolverine, Andrew and Carnwath Rivers the 
member rests with gentle angular unconformity upon shales 
and mudstones of the Middle Devonian Hare Indian Formation 
(Yorath et al., 1969; Yorath and Balkwill, 1969). The member 
is flanked both to the north and south by partly correlative 
nonmarine sandstones of the Gilmore Lake Member (Fig. 31). 
The Crossley Lakes sea in Albian time expanded both to the 
north, and to the south across Carnwath Platform where the 
Crossley Lakes Member locally oversteps the Gilmore Lake to 
directly overlie Devonian rocks. Exposures are rare and poor 
and the nature of the contac t is not known. 

In Anderson Basin the Crossley Lakes Member is 
conformably overlain by the Horton River Formation. The 
member onlaps Eskimo Lakes Arch and is there overstepped 
by the Horton River Formation. 

Horton River Formation 

Lithology and distribution. The type section of the Horton 
River Formation is composite, comprising three sections 
located along lower Horton River between Latitudes 69° l 9'N 
(base) and 69°27'N (top) (Yorath et al., 1975). 

The formation occu rs entirely within Anderson Basin, 
conformably overlies the Langton Bay Formation, and 
comprises the upper unit of the Darnley Bay Group. 

The Horton River Formation (Yorath et a l. , 1975) 
consists of a monotonous succession of black, plastic shale 
containing numerous intervals of rusty-brown weathering 
ironstone concretions. Iron content of the unit is variable and 
locally exposures exhibit a banded appearance with dark grey 



to black shale alternating with rusty-brown weathering beds. 
Thin silt laminae are localized at the base and top of the 
formation. The base of the formation is defined as the base 
of a laterally persistent cone-in-cone limestone concretionary 
bed, about 0.3 to 0.5 m thick, that occurs throughout 
Anderson Basin. A characteristic feature of the unit is its 
widespread tendency to slump. The shale is composed of 
swelling clays (montmorillonite), and bedrock at many 
localities is covered with soft sticky mud with numerous 
embedded concretions, in thick, slowly moving talus fans. 

The thickness of the Horton River Formation is variable 
because of erosion at the disconformity below the overlying 
Smoking Hills Formation. Moreover, the sec tions that form 
the composite type section probably contain gaps and/or 
overlaps of intervals. An estimate of 152 to 183 m for the 
formation was given in Yorath et al. (1969). In the Elf Horton 
River G-02 well, a nearly complete succession of the 
formation is 235 m thick. 

The formation is widely exposed throughout central 
Anderson Basin. Along Hornaday and Brock Rivers, on the 
west flank of Coppermine Arch the unit is estimated to be 
about 91 m thick. Along the Smoking Hills escarpment, the 
succession is poorly exposed due to active slumping. On 
Anderson River a composite total of 137 m of Horton River 
beds occurs in recessive slopes beneath the overlying 
Amundsen Gulf Group. On Kugaluk River, near its mouth, 
about 27 m of the formation is exposed beneath the 
disconformably overlying Smoking Hills Formation. About 
1.6 km downstream from this locality, the Devonian Imperial 
Formation outcrops. Bedding is essentially horizontal and in 
the absence of any evidence of faults, Yorath et al. (1968) 
concluded that the Langton Bay Formation is missing due to 
non-deposition and that the Horton River Formation rests 
unconformably on the Imperial Formation. This onlap 
relationship is considered to mark the southeastern limit of 
Eskimo Lakes Arch (Fig. 32) discussed earlier in the chapter 
on tectonic elements. In the numerous stream valleys south 
of Kaglik Lake (Lat. 69°24'N; Long. 129°46'W), including that 
of Smoke River, the unit is well exposed and commonly 
overlain by the Smoking Hills Formation. 

West of Horton River, about the site of the Elf Horton 
River G-02 well, a narrow, northwesterly trending inlier of 
Horton River beds is exposed in juxtaposition with red and 
yellow strata of the disconformably overlying Smoking Hills 
Formation. The inlier appears to be due to the presence of a 
fault on the southeast flank of the subsurface Aklavik Arch 
Complex (see Fig. 25 l!:l. Young et al., 1976), where the 
upthrown side of the fault elevates the Lower Cretaceous 
succession resulting in a small anticline. 

Age and correlation. The Horton River Formation is Middle 
Albian in age on the basis of microspores and microplankton 
(Yorath et al., 197 5; Brideaux and Mcintyre, 197 5). The 
formation appears to correlate with the upper parts of the 
Arctic Red Formation and the Sans Sault Formation (Table I). 

Contact relationships. The Horton River Formation con
formably overlies the Crossley Lakes Member of the Langton 
Bay Formation everywhere except on Eskimo Lakes Arch 
where it appears to overstep the Crossley Lakes Member to 
rest directly and unconformably on the Devonian Imperial 
Formation. 

The Horton River Formation is disconformably overlain 
by the Upper Cretaceous Smoking Hills Formation of the 
Amundsen Gulf Group. 

Upper Cretaceous - Amundsen Gulf Group 

The Amundsen Gulf Group of Late Coniacian to 
Maastrichtian age (Mcintyre, 1974; Yorath et al., 1975) 
occurs entirely within Anderson Basin. The group is divided 
into two formations: a lower Smoking Hills Formation and an 
upper Mason River Formation. It rests disconformably upon 
the Darnley Bay Group and possesses unique physical and 
chemical properties which allow it to be easily distinguished 
from the underlying successions. Characteristic of outcrops 
of the group is the wide variety of vivid colours, particularly 
displayed by the Smoking Hills Formation. Hues of yellow, 
orange and red are common. The overlying Mason River 
Formation displays very pale greys which appear white in the 
sunshine from a distance. A further feature is the well 
developed badland topography eroded from the group on 
Anderson, and particularly Horton River. 

Smoking Hills Formation 

Lithology and distribution. The type section of the Smoking 
Hills Formation (Yorath et al., 1975) occurs on Horton River 
at Latitude 69°27 .5'N where it disconformably overlies the 
Horton River Formation. 

The formation is well exposed throughout north central 
and western Anderson Basin. On Anderson River, sections 
vary between 30 and 5 l m thick and additional sections on 
Horton River measured between 30 and 46 m thick. The unit 
is recognizable but poorly exposed in the upland region west 
of lower Anderson River southwest of Kaglik Lake. At the 
mouth of Kugaluk River, 8 m of the formation are exposed 
overlying the Horton River Formation with sharp 
disconformable contact (Yorath and Balkwill, 1970). West of 
the mouth of Horton River, surrounding the site of the Elf 
Horton River G-02 well, poorly exposed outcrops enclose the 
northwesterly trending inlier of Horton River Formation beds. 
To the south between Horton and Anderson Rivers, scattered 
outliers of the unit are present as well as east of Horton 
River beneath the uplands adjacent to Smoking Hills 
escarpment. 

At the type section the Smoking Hills Formation 
consists of l 00 m of interbedded black to medium grey, soft 
but commonly fissile bituminous shale and white to dark 
yellow and orange-weathering, waxy to crumbly, very thin to 
thin bedded jarosite. Other constituents are: gypsum 
(including selenite), quartz, illite, kaolinite, montmorillonite 
and various aluminous clay minerals. At the base of the type 
section a few chert pebbles occur scattered throughout the 
lowermost beds. In other sections, the basal beds consist of a 
laterally discontinuous but locally well developed 
conglomerate of variable thickness. The conglomerate 
consists of pebbles of ironstone, chert, quartzite, carbonates 
and black angular shale chips, the latter derived from the 
underlying Horton River Formation. The matrix of the 
conglomerate is ferruginous, clay-cemented, coarse-grained 
sandstone. A well exposed occurrence of the basal 
conglomerate is located about 21 km downstream along 
Horton River from the type section. 

The formation is burning locally at present and, where 
active combustion is taking place, the outcrops are called 
"bocannes" (see Fig. I 0). Sir John Richardson (in Franklin, 
1828) was the first to note this phenomenon along the 
Smoking Hills escarpment in 1826. The location of 
combustion changes frequently, possibly related to the rate of 
production of jarosite and hematite in an oxidizing 
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FIGURE 10. Mason River Formation (uKm) conformably 
overlying Smoking Hills Formation (uKs), Smoking Hills, 
west side of Franklin Bay. Note bocanne. 

environment. A.E. Foscolos (pers. corn., 1978) has provided 
the following chemical equation for the reaction based upon 
the minerals and salts detected by X-ray diffraction of 
samples of the unit collected on Anderson River: 

Bentonite Al unite 

48H20 -

Water 

Hematite Aluminum Sulphate 
Hydrate 

Pyrite Oxygen 

Jarosite 

Aluminite 

(4H).clay + 2CaS0,.2H20 + 5H 2 S 

Acid clay Gypsum Hydrogen 
Sulphide 

All minerals in the equation have been identified and 
presumably the reaction is aided by the bitumen in the black 
shales. 

A particularly spectacular locality, where several parts 
of a continuous exposure have often been seen burning, is 
along the sea cliffs a few miles south of Fitton Point, north 
of the mouth of Horton River. 

Where the formation is burning or has undergone 
combustion, the exposures are bright yellows, oranges and 
dark maroons to red. The red material is earthy hematite 
which is a product of the oxidation reaction. Large gypsum 
crystals are scattered about the dark scoriaceous appearing 
outcrops, and where they are actively burning, noxious fumes 
of hydrogen sulphide are produced. As a note of caution, well 
exposed outcrops along the Smoking Hills escarpment are 
dangerous to examine. Frequent spalling of Smoking Hills 
beds and slumping of the underlying Horton River shales can 
cause extremely hot material to fall on the unsuspecting 
observer. 

The Smoking Hills Formation contains locally well 
preserved vertebrate remains. D.A. Russell (l 967) of the 
National Museum has described species of Platecarpus 
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ictericus, Dolichorgynchops osborni and Hesperornis regalis 
collected from the unit on Anderson River. Two of these are 
marine reptiles, the first a mosasaur and the second a 
plesiosaur suggesting open marine conditions of deposition. 
Hesperornis regalis is a large marine bird (Russell, ibid.). 

Age and correlation. The Smoking Hills Formation is 
Coniacian to Campanian in age (Mcintyre, l 974; Yorath 
et al., 1975). It correlates with the Little Bear Formation 
and in part with the East Fork Formation, both of Peel 
Trough (Table 1). 

contact relationships. The Smoking Hills Formation uncon
formably overlies the Horton River Formation. The hiatus 
represents Late Albian, Cenomanian, Turonian, and probably 
most of Coniacian time. 

The Smoking Hills Formation is overlain with 
gradational but abrupt contact (Fig. l O) by the Mason River 
Formation, the uppermost Cretaceous unit in Anderson Basin. 

Mason River Formation 

Lithology and distribution. The type section of the Mason 
River Formation (Yorath et al., 1975) is composite and 
consists of two partial sections, the lower on Horton River at 
Latitude 69°28'N and the upper at Mackenzie Lake near the 
mouth of Horton River. 

The Mason River is well exposed throughout the lower 
Horton and Anderson River valleys. It is l 79 m thick in the 
former and estimated to be 137 m thick in the latter. West 
of Anderson River this poorly exposed formation caps the 
hills of the upland plateau. At the mouth of Anderson River, 
at Krekovic Landing a small inlier of the upper member is 
surrounded by Quaternary drift. 

At the type section the Mason River Formation 
comprises three members. The lower member, 117 m thick, 
consists of pale grey-weathering, soft, blocky to moderately 
fissile shale of noticeably low density. In the lowermost 18 m 
thin beds of yellow jarosite are interbedded with the shale 
and in the upper 15 m jarosite occurs as thin laminae and 
lenses. Dark ferruginous carbonate concretions are present 
commonly in the middle part of the member. The middle 
member, about 30 m thick, consists of medium- to dark-grey 
and pale-grey shale with minor interbeds of jarosite. The unit 
appears banded with dark rusty-brown ferruginous shale at 
outcrops in valleys tributary to Anderson River. The 
uppermost member, 32 m thick, consists of medium to dark 
grey brown ferruginous shale that grades upward into pale 
grey sandy shale. 

Throughout the formation shales have characteristically 
low densities. Their composition, determined through 
laboratory studies and thin section examination, consists of 
amorphous silica, illite, kaolinite, jarosite, montmorillonite 
and minor gypsum. The amorphous silica is represented by 
radiolarian spicules and tests. 

A specimen of Cimoliasaurus sp. was collected and 
described by D.A. Russell 0 967) from the Mason River 
Formation of Anderson River. This marine reptile, a 
plesiosaur, suggests open marine conditions of deposition. 

Age and correlation. The Mason River Formation is 
Campanian to Maastrichtian in age (Yorath et al., 197 5). It 
correlates with the East Fork Formation of Peel Trough and 
may correlate in part with the mostly older Little Bear 
Formation. 



Contact relationships. The Mason River Formation overlies 
the Smoking Hills Formation with gradational but abrupt 
contact. Because it is lighter weathering and more recessive 
than the underlying Smoking Hills the contact between the 
two is distinctive (Fig. l 0) and one of the more easily mapped 
Cretaceous contacts in the region. 

The Mason Hills Formation is overlain disconformably 
by unconsolidated sands and gravels tentatively assigned to 
the Upper Tertiary Beaufort Formation. The contact was not 
observed. 

Anderson Basin - Tertiary(?) stratigraphy 

Beau{ ort Formation(?) 

Lithology and distribution. Strata of presumed Tertiary age 
have been described by Yorath et al. (1969, 1975) and Yorath 
and Balkwill (1970) in Anderson Basin where they have been 
mapped between Anderson and Horton Rivers. In this region 
they have been described as possible equivalents of the Late 
Miocene to Early Pliocene Beaufort Formation of Banks 
Island (Hills, 1970). The unit consists of unconsolidated 
gravel and sand, the latter commonly showing low-angle 
foreset bedding with a wide range of inferred transport 
direction but generally indicating a northwesterly 
paleocurrent trend. The pebbles and cobbles are mainly 
quartzite, dolomite and black c hert. Small wood fragments 
and some humic material are present in the sands. The unit 
has a uniform thickness of from 2.4 to 3.0 m and overlies the 
Mason River Formation between Horton and Anderson Rivers 
and locally the Smoking Hills Formation west of Horton River 
although at the latter locality the contact is not exposed. Its 
identificia tion, in the absence of paleontological data, is 
based on the lithologic similarity of the Anderson Plain beds 
with the Beaufort Formation of Banks Island. Quaternary 
sediments described by Rampton (I 972) for this region do not 
resemble the presumed Tertiary sediments either 
lithologically nor with regard to depositional style. The 
latter underlie a flat, featureless plain and crop out as 
benches of uniform height in the small dendritic stream 
valleys tributary to Anderson and Horton Rivers. The unit 
appears to have been deposited by a fluvial system that 
drained the uplifted area of Anderson Basin and as such 
appears similar in depositional style to the Beaufort 
Formation of Banks Island. 

It should be noted that Plauchut and Jutard ( 1976, 
p. 368) deny the presence of Tertiary strata in Anderson 
Basin. 

Anderson Basin - Unnamed Cretaceous(?) or Tertiary(?) rocks 

Lithology and distribution. On the west flank of Maunoir 
Ridge (Lat. 67°09'N; Long. 125°05'W) south of Lac Maunoir a 
limonite-cemented conglomerate (Fig. 11) has been deposited 
against a scarp of lower Paleozoic Franklin Mountain 
Formation dolomite (Cook and Aitken, 1971). The scarp 
resulted from erosion of the anticline which forms Maunoir 
Ridge and thus the conglomerate post-dates the formation of 
the ridge. The deformation which formed Belot and Colville 
Ridges to the west post-dates Early Cretaceous sandstone 
of the Gilmore Lake Member (see Cook and Aitken, 
1971). If Maunoir Ridge formed at the same time then the 
hematite-cemented conglomerate is also younger than Early 
Cretaceous. A single spore genus Gleicheniides from the 
conglomerate indicates a Jurassic or Cretaceous age to 
W.S. Hopkins [GSC Loe. No. C-4318; Appendix II(g)]. This, 
combined with the above structural consideration, requires 
that the conglomerate be Late Cretaceous in age. 

FIGURE 11. Unnamed Cretaceous or 
cemented conglomerate, Maunoir 
125°16'W. 

Tertiary 
Ridge. 

limonite-
67018'N, 

Nonetheless, these strata are unlike any other Cretaceous 
rocks in the region and the possibility that they are Tertiary 
with the Gleicheniides re-worked from older rocks cannot be 
eliminated. 

Peel Trough 

Introduction 

Peel Trough, as preserved today, is an arcuate 
structural trough lying northeast of and parallel to the 
Mackenzie Mountain front (Fig 3). The trough is broad to the 
northwest and narrows to the southeast. Subsidence and 
deposition were initiated in the northwestern part. of the 
basin with deposition of Aptian marine strata of the lower 
Arctic Red Formation. Continued subsidence into the Middle 
Albian is recorded by most of the Arctic Red Formation and 
the Sans Sault Formation. During Late Albian to Turonian 
time, Peel Trough expanded southeastward across the 
southern part of Keele Arch, as marked by shales of the 
Slater River Formation and unnamed basal conglomeratic 
sands. In the northwestern part of the basin during the same 
period sandstones of the Trevor Formation were being 
deposited. Deposition to the northwest appears to have 
terminated with the Trevor Formation although the 
possibility that younger rocks have been removed by erosion 
cannot be excluded. In the southeastern part of the basin 
deposition continued throughout the Late Cretaceous and into 
the Paleocene resulting in deposition of the Little Bear, East 
Fork and Summit Creek Formations. 
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Throughout the basin the quantity and quality of 
exposures varies widely. Sandstone successions are commonly 
well exposed whereas shale and mudstone sequences are 
largely covered. Facies changes are common and in part 
interpreted within the limits of available lithologic and 
paleontologic control. 

In addition to the papers of Hume (192/t, 195/t), Tassonyi 
(1969), and the several unpublished Cano! Project reports, 
some more recent reports describe the Cretaceous and 
Tertiary stratigraphy of parts of Peel Trough (Yorath, 1970; 
Yorath and Cook, 1972; Yorath in Aitken and Cook, 197/t; 
Aitken et al., in press). These reports utilize the 
nomenclature proposed by Stewart (l 9lt5) for the southeastern 
part of the basin (Sans Sault, Slater River, Little Bear, and 
East Fork Formations), and that proposed by Mountjoy and 
Chamney (1969) for the northwestern part of the basin 
(Arctic Red and Trevor Formations). In this report some 
modifications in definition of the old nomenclature are 
introduced and one new name is added. 

There are a number of problems relating to Cretaceous 
nomenclature in the area, not the least of which is due to the 
establishment of names by Cano! geologists in l 9lt2 who, 
under very difficult conditions, conducted stratigraphic 
studies in limited areas without the advantage of palynology, 
extensive exploratory drilling, and regional observations using 
helicopters. Until recently little has been published on the 
existence of Keele Arch (Cook, 1975), and its potential 
influence on sediment type and distribution has not been 
considered in published reports. Exploratory drilling by 
petroleum companies has permitted the understanding of 
regional stratigraphic relationships, and moreover, has 
penetrated complete and thick "basin center" sections of 
the formations whereas heretofore our knowledge of these 
units was derived almost exclusively from inadequately 
documented condensed sections at the basin margins. 

Relationship of present to previous studies of Cretaceous 
rocks - Peel Trough 

Cano! Project geologists (J.M. Parker, A. W. Nauss, 
L.R. Laudon, F.A. McKinnon, E.J. Foley, V.B. Monnett, 
W .P. Hancock, G.D. Bath and C.R. Stelck) carried out 
stratigraphic studies of Cretaceous rocks in Peel Trough. 
Their several reports were summarized by Hume (195/t) who 
used Stewart's (l 9lt5) nomenclature. Subsequently Tassonyi 
( 1969) extended this nomenclature into the subsurface and 
relied greatly upon the Cano! Reports for his correlations. 
The present report modifies the application of Stewart's 
nomenclature and introduces new stratigraphic units and 
terminology to account for recent biostratigraphic and 
lithostratigraphic information from both the surface and 
subsurface rocks. The following is therefore a brief 
statement describing previous studies as they pertain to 
terminology and related stratigraphic information. 

Aitken, Cook and Yorath (in press) restricted the use of 
Sans Sault Formation to the region adjacent to Mackenzie 
River and between Fort Good Hope and a point about 26 km 
northwest of Norman Wells. Correspondingly they extended 
the use of the Arctic Red Formation eastward to include 
mountain front sections previously assigned (see Hume, 19 5lt; 
Tassonyi, 1969) to the Sans Sault Formation, Sans Sault 
Group, Sperry shale, and Slater River Formation. The 
application of Sans Sault and Arctic Red Formations by 
Aitken, Cook and Yorath (in press) is followed in this report. 

The Slater River Formation is excluded from the region 
northwest of Slater River. Strata previously identified as 
Slater River at Imperial River and Mountain River are 
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designated as Arctic Red Formation, part of which is 
probably correlative with Slater River strata as used in 
this report (see Fig. It). The Slater River is mainly the 
temporal equivalent of the Trevor Formation (Fig. 12), a unit 
not recognized by Cano! geologists. At Imperial and 
Mountain Rivers, strata heretofore named Little Bear 
Formation (Hume, 195/t; Tassonyi, 1969) are herein identified 
as Trevor Formation. 

The Little Bear Formation does not occur in mountain 
front areas northwest of the Aquitaine Dodo Canyon K-03 
well. It and the overlying East Fork Formation are used more 
or less as they were originally defined; however, as previously 
suggested, the Little Bear may in part be a facies equivalent 
of the East Fork Formation. The latter has been modified to 
include an unhamed sandstone member, a unit not recognized 
by Cano! and later studies. 

The work of E.J. Tassonyi (1969) is a carefully compiled 
compendium of what was then known of the Cretaceous 
stratigraphy of the area of Peel Trough. Although his report 
presents extensive subsurface information, he was limited to 
what had already been published on fossil collections and 
descriptions of surface outcrops of the region; modern 
collections and micropaleontological studies, particularly 
from the subsurface were unavailable to him. Consequently, 
with the regional information derived from Operation Norman 
and subsequent subsurface data the authors here modify some 
of what Tassonyi illustrated. For a full discussion of previous 
Cretaceous nomenclature and correlations, the reader is 
referred to Tassonyi (ibid.). Table 2 briefly summarizes 
previous work in the report area and adjacent region and 
relates these to conclusions presented in this report. 

To some extent the identification and designation of a 
formation name to a particular sequence in Peel Trough is 
subjective, depending largely upon the relative proportion of 
areni tes in the section. Paleontological control in some 
places lacks sufficient precision to clearly define the age 
limits of closely juxtaposed sequences. Moreover, facies 
changes, interpretable only in the subsurface, occur across 
relatively broad belts of poor exposure. For example, on the 
geological map the facies change between the Trevor 
Formation and the Slater River Formation has been drawn 
arbitrarily across Mackenzie Plain. The precise locus of the 
facies change is unknown as nowhere are the two formations 
observed in lateral continuity. Furthermore, several of the 
subsurface sequences have not been studied by the authors, 
reliance being placed upon descriptions by other workers, thus 
subjective continuity has suffered. 

FIGURE 12. Trevor Formation, Arctic Red River. 



TABLE 2 

Correlation chart showing relationships of stratigraphic 
nome nclature of Peel Trough used in this report 
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Lithostratigraphic correlations of surface and 
subsurface sections, including paleontological control, more 
or less along the axis of the Peel Trough are shown in 
Figure If. Surface, basin margin type-sections are illustrated 
adjacent to their nearest equivalent subsurface section in the 
southern half of the profile. 

Stratigraphic desc riptions of sections studied by Yorath 
in Peel Trough appear in Appendix I. The sections described 
occur on Hume, Slater, Little Bear and East Little Bear 
Rivers, at Sans Sault Rapids on Mackenzie River, and at 
MacKay Range and on an unnamed c reek draining the uplands 
west of Tate Lake. 

Peel Trough Cretaceous stratigraphy 

Arctic Red Formation 

Lithology and distribution. The Arctic Red Formation was 
proposed by Mountjoy and Chamney (l 969) to describe a 
succession of mudstones and shales of Early Cretaceous 
(Albian) age that occur in the Snake and Peel Rivers region of 
the Peel Plateau, west of the study area. This name is herein 
used for a succession of concretionary and si lty, recessive 
shales, mudstones and basal sandstone and conglomerate, that 
disconfo rmably overlie strata of the Upper Devonian Imperial 
Formation between the Mackenzie Mountain front and the 
Mackenzie Rive r. 

Within the report-area the formation is thickest in the 
west, with a thickness of 1588 m in the Candel Texaco et al. 
Arctic Red F-lf7 well. It thins progressively southeastward 
apparently by depositional onlap. About lf8 km southeast of 
Norman Wells both the Arctic Red and the overlying Trevor 
Formations are replaced to the southeast by the Slater River 
Formation. A large area, in the western part of the report
area, drained mainly by the Ontaratue River and extending 
north to the Mackenzie River is underlain by poorly exposed 
shale and minor sandstone that are assigned to the Arctic Red 
Formation. Between Norman Wells and Fort Good Hope the 
upper part of the Arctic Red changes facies northeastward to 
become the arenaceous Sans Sault Formation. 

The most complete section of the Arctic Red Formation 
occurs along a small creek, tributary to Hume River 
(Lat. 65°21f'N; Long. 129° 57'W) (Appendix I). Other less 
complete sections occur along Mountain River on the north 
flank of Imperial Anticline (Lat. 65°26'N; Long. 129° 11 'W), 
and within the valley of Imperial River; each section is in 
contact with structurally concordant strata of the Devonian 
Imperial Formation. 

Three subdivisions of the Arctic Red Formation are 
recogni zable over most of its area of occurrence. A 
lowermost glauconitic sandstone unit is overlain by a middle 
fossiliferous concretionary mudstone unit which is overlain in 
turn by a silty conc retionary mudstone unit. 

On Hume River the Arctic Red Formation occurs in a 
section dipping t+5° northward. The basal glauconitic 
sandstone is 12 m thi ck and consists of medium brown
weathering, generally medium bedded, fine grained, well 
sorted, argillaceous and glauconitic sandstone; sandy 
mudstone and minor shale-chip and c hert pebble 
conglomerate occur near the base in discontinuous lenses. A 
prominent horizon of clay-ironstone concretions occurs in the 
middle of the unit. The sandstones are vertically burrowed, 
with minor tool marks, small scale flute casts and local 
convolute laminations. The middle fossiliferous 
concretionary mudstone unit is 592 m thi ck, and consists of 
dark grey to black, blocky and locally fissile concretionary 
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mudstones. The concretions contain poorly to well preserved 
ammonites and in the lower part of the section display a 
"disk-and-ball" geometry which is common to concretionary 
shale outcrops in proximity to the basal glauconitic sandstone 
in adjacent areas (e.g. on Ontaratue River). In the uppermost 
183 m of this unit, thin seams (0.7 to 2.5 cm) of pale-grey to 
pale-yellow bentonite are present in irregularly distributed 
intervals. Within this same part of the section the silt 
content of the mudstones increases, and near the top 
argillaceous siltstones are interbedded with nodular and 
rusty-weathering mudstones. The uppermost silty 
concretionary mudstone unit of the Arctic Red Formation at 
Hume River consists of approximately 625 m of poorly 
exposed, locally concretionary, interbedded dark grey and 
rusty-weathering mudstone, and medium-grey, commonly 
rusty-weathering, fine-grained, locally calcareous and 
argillaceous sandstone and siltstone. The few concretionary 
intervals lack well preserved fossils. In the Hume River area 
this part of the section mainly outcrops between the mouth of 
the small tributary c reek and the southward flowing segment 
of Hume River, approximately 1.6 km to the west, where the 
gradationally overlying Trevor Formation is well exposed. 
The thickness of the upper part of this upper member was 
estimated from regional attitudes on air photographs. 

On Mountain River the Arctic Red Formation is 616 m 
thick on the north flank of Imperial Anticline, and is 
moderately well exposed. The basal glauconitic sandstone 
unit overlies the Imperial Formation, and comprises 15 m of 
conglomerate and glauconitic sandstone (Fig. 13). The 
fossiliferous concretionary mudstone unit comprises 601 m of 
concretionary shale and mudstone. The uppermost silty 
concretionary mudstone unit of Hume River appears to be 
absent due to facies c hange to sandstones of the Trevor 
Formation. 

Black, rusty-weathering, plastic shale is the most 
common lithology of the Mountain River section where 
"disk-and-ball" concretions occur close to the glauconitic 
basal sandstone, and where thin bentonite seams and 
siltstone laminae occur near the top. Only one 
ammonite, "Gastroplites" n. sp. A [GSC Loe. No. C-10032; 
Appendix II(b)] was collected immediately below the basal 
contact of the overlying Trevor Formation; however, a few 
poorly preserved ammonites were observed in broken 
concretions in the scree. 

Additional partial exposures of the Arctic Red 
Formation occur widely throughout the region. On Arctic 
Red River, at Latitude 65°27'N, a thin basal sandstone and 
interbedded mudstone unit contains thin, low grade coal 
seams. These beds may be Mississippian because they occur 
southwest of the ze ro-edge of Mississippian strata (see Fig. 2) 
and because D.C. Pugh (pers. corn., 1978) finds coal locally in 
Mississippian rocks in the subsurface. On the other hand, in 
the Atlantic et al. Ontaratue K-4 well, Pugh (pers. corn., 
1978) recorded from beneath the Arctic Red Formation 
coal-bearing shales dated by Ioannides as Early 
Cretaceous rC-15567; Appendix II(a)]. The coal-bearing beds 
at Arctic Red River probably represent similar locally 
developed nonmarine Early Cretaceous beds. That unit is 
succeeded by discontinuous outcrops of poorly exposed 
concretionary shale for about 11 km downstream. Incomplete 
exposures occur beneath the sandstones of the Trevor 
Formation within stream valleys tributary to Arctic Red, 
Cranswick and Ramparts Rivers. On the south flank of 
Imperial Anticline on Gayna River and other streams 
tributary to Mountain River, small outcrops of the lowermost 
part of the concretionary shale member and basal glauconitic 
sandstone member are exposed above the Imperial Formation. 
On Ontaratue River the basal glauconitic sandstone contains 
poorly preserved pelecypod bivalve impressions. The 
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FIGURE 13. Contact of basal sandstone of Arctic Red 
Formation (1 Ka) with Devonian Imperial Formation (Di), 
north limb of Imperial Anticline at Mountain River. 

sandstones a re overlain by discontinuous outcrops of the 
fossiliferous concretionary mudstone unit which loca lly yield 
well prese rved ammonites. 

To the southeast along Imperial River, and on the 
southwest limb of Imperial Syncline, a poorly exposed 
succession, 902 m thick, of beds assigned herein to the Arctic 
Red Formation is exposed. The lowermost 46 m, designated 
as the basal glauconitic sandstone unit consists of a basal 
conglomerate composed of flat and rounded pebbles of chert, 
carbonates, quartzite and abundant dark grey-green Imperial 
Formation shales within a · matrix of fine sandstone and 
mudstone, overlain by a succession of interbedded yellowish 
grey-weathering, massive to thin bedded, glauconitic, 
argillaceous burrowed sandstone and sandy mudstone. 
Towards the top of this interval are a few zones of black 
shale and interbedded sandstone. Downstream from the basal 
unit is a very poorly and intermittently exposed succession of 
the fossiliferous concretionary mudstone unit, approximately 
518 m thick. Outcrops consist of soft, plastic concretionary 
shale and mudstone, largely covered and slumped. The 
uppermost silty concretionary mudstone unit, approximately 
335 m thick, is somewhat better exposed and comprises 
interbedded rusty-brown-weathering, fine grained, dense, 



locally glauconitic sandstone and interbedded blocky and 
rusty-weathering locally concretionary and fossiliferous 
mudstone. The sandstones appear lenticular and commonly 
shale out downstream along the river. Where well exposed 
they commonly show well developed current ripples and low
angle cross-bedding. 

In the axial area of Imperial Syncline the Arctic Red 
Formation is conformably but abruptly overlain by dense 
sandstone and mudstones of the Trevor Formation (Fig. 14). 

The Arctic Red Formation has been penetrated in a 
number of exploratory wells in Peel Trough. In all of the 
wells the stratigraphy is more or less like that of surface 
sections and in some the three-fold division of the formation 
is recognizable. 

The following list shows the thickness of the formation 
in metres and its components in the wells studied: 

!. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

Well Name 

Arctic Red 
F-47 

N. Ramparts 
A-59 

Cranswick 
A-22 

Loonex No. 

Loon Ck. No. 

Dodo Canyon 
K-03 

Hume River 
L-09 

Foss. con. 
Basal SS. mudstone 

unit 

15 473 

15 744 

302 

Mountain River 
A-23 

Silty con. 
muds tone 

unit 

1113 

515 

146 

Total 

1601 

1274 

76 

302 

46 

448 

607 

376 

The southernmost section of recognizable Arctic Red 
Formation appears in the Aquitaine Dodo Canyon K-03 well. 
Southeastward from there the formation probably changes 
facies to black shales of the lower part of the Slater River 
Formation. 

Age and correlation. The age of the Arctic Red Formation, 
in the Upper Ramparts River (106 G) and Sans Sault Rapids 
(106 H) map-areas is Aptian to late Middle or early Late 
Albian (Aitken et al., in press). Fossil localities are shown on 
Figure 32 and fossil identifications are provided in 
Appendix II(b). At Imperial River, a solitary specimen of 
Beaudanticeras (Grantziceras) affine was collected 
approximately 613 m above the base of the formation (about 
76 m above the base of the silty concretionary mudstone 
unit), indicating an age of late Early to early Middle 
Albian [GSC Loe. No. C-9145; Appendix II(b)]. One sample 
collected about 152 m above the base of the silty 
concretionary mudstone member (76 m above the 
Beaudanticeras collection) yielded a large number of Late 
Jurassic and Early Cretaceous (Hauterivian to Barremian) 
palynomorphs and dinoflagellates [GSC Loe. No. 33956; 
Appendix II(g)]. These taxa are considered to be 
contaminants from reworked older beds presumably located in 
the Cordilleran region, otherwise structural complications 
involving at least one substantial thrust fault, for which no 
other evidence has been observed, must be assumed for the 

FIGURE 14. Trevor Formation (luKE) overlying Arctic Red 
Formation ( 1 Ka), Imperial River. 

regional interpretation of the geology. Other samples from 
the Arctic Red Formation yielded palynomorphs and 
dinoflagellates of an undifferentiated Hauterivian to Senonian 
age. 

In the Aquitaine Dodo Canyon K-03 well, three samples 
from depths of 488, 70 I and 854 m yielded palynologic 
assemblages of an undifferentiated Albian age (GSC Loe. 
No. C-30268; Appendix II(b); Fig. 4). 

The Arctic Red Formation correlates with the Langton 
Bay and Horton River Formations with which it probably was 
co-extensive; the Mackenzie River is selected arbitrarily as 
the boundary between the Crossley Lakes Member and the 
Arctic Red Formation. The upper part of the Arctic Red 
changes northeastward by facies transition to the Sans Sault 
Formation, a mudstone and sandstone succession. Because 
the transition zone migrated northeastward with time the 
interpreted trace of the zone (Map I 498A) at surface is 
farther to the northeast than it is in the subsurface. For the 
middle and upper units of the Arctic Red the facies change to 
Sans Sault Formation occurs near the locations of Hume 
River L-09, Mountain River H-23, Loonex No. I, and Loon 
Creek No. I wells. Tassonyi (1969, Fig. I 0) showed the 
pertinent section in each of these wells as Sans Sault 
Formation, whereas the authors assign these rocks to the 
Arctic Red Formation because the arenite content in each 
well is markedly subordinate to muds tone. However, the 
lowermost 97 m of the Cretaceous section in Loonex No. I, 
and lowermost 116 m in Loon Creek No. l are assigned to the 
Sans Sault Formation on the basis of the sandstone content. 

Rocks equivalent in part to the Arctic Red Formation 
occur in Great Bear Basin, however deposition in the two 
basins was independent due to the intervening Keele Arch. 

The Arctic Red Formation of the report area encloses 
strata equivalent to the type section of the formation and the 
underlying Manin House Formation on Snake and Peel Rivers 
in eastern Yukon Territory. No fossils have been recovered 
from the basal glauconitic sandstone within the report area. 
It is, however, considered to be Late Aptian (see Aitken et 
al., in press), and correlative with the Glauconite Member of 
the Martin House Formation to which Mountjoy and Chamney 
(1969), have assigned an Aptian age. A single fossil collection 
from immediately above the glauconitic sandstone near 
Mountain River represents the earliest Albian 
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zone [C-10035; Appendix II(b)l. The overlying fossiliferous 
concretionary and silty concretionary shale members of the 
report area are closely similar lithologically but temporally 
slightly older than units of the same name on Snake and Peel 
Rivers. 

In eastern Yukon, Mountjoy and Chamney (ibid.) recog
nized two distinct facies belts within the Arctic Red 
Formation. Closest to the mountain front they identified a 
silty shale facies which they divided into three members, and 
a concretionary shale facies, northward removed from the 
mountain front which they subdivided into two members of 
the same names and lithology that are used for the upper two 
members of this report. The silty shale facies is not 
recognized in the report area and the writers assume that this 
facies loses definition eastward around the mountain front 
where it is replaced by the concretionary shale facies. 

Contact relationships. The Arctic Red Formation uncon
formably overlies the Upper Devonian Imperial Formation 
over most of its area of occurrence. It intertongues with the 
Sans Sault Formation which it oversteps to the northeast. 

The Arctic Red is overlain by sandstones of the Trevor 
Formation with which it intertongues. The nature of the 
contact will be more fully described under the heading of the 
Trevor Formation. 

Sans Sault Formation 

Lithology and distribution. The Sans Sault Formation was 
first named and described in an unpublished Cano! report by 
Parker (1944). The name "Sans Sault group" was first 
published by Stewart (194 5). The type section of the 
formation, adjacent to Sans Sault Rapids in Mackenzie River, 
is well exposed on the east bank close to the Middle Devonian 
Ramparts Formation, on the north flank of East Mountain 
anticline. The contact with the underlying Ramparts 
Formation is covered there but is well exposed a few miles to 
the north at Bat Hills (Fig. 15). 

Aitken, Cook and Yorath (in press) restri<::ted the Sans 
Sault Formation to the region adjacent to Mackenzie River 
between Fort Good Hope and a point about 26 km northwest 
of Norman Wells. That treatment is followed in this report. 
Well exposed partial sections occur in the Bat Hills 
(Lat. 65°46'N; Long. 128°43'W), on Donnelly River 
(Lat. 65°52'N; Long. 128°23'W), Maida Creek (Lat. 65°35'N; 
Long. 128° l 7'W) and on the west side of Mackenzie River 
immediately across from the type section. Poor exposures 
occur along the lower reaches of Carcajou Rive r and in the 
upland between Chick Lake (Lat. 65° 52'N; Long. l 28°03'W) 
and Moon Lake (Lat. 65°38'N; Long. 127°30'W). 

In the subsurface the Sans Sault Formation has been 
penetrated by a number of wells mainly on the west side of 
Mackenzie River. The maximum measured thickness of 
698 m occurs in the Triad L-24 well. The formation thins 
southward, southwestward, and westward, due to the facies 
change with the Arctic Red Formation; older Sans Sault beds 
extend further southwest than younger beds. The formation 
also thins northeastward partly due to Quaternary erosion and 
partly due to depositional thinning onto Keele Arch. 

At the type section (Appendix I), the lowest exposed 
beds of the Sans Sault Formation are separated by 12 m of 
covered interval from the highest exposed strata of the 
Ramparts Formation. The two formations are structurally 
concordant and dip towards the north at 68°. The exposed 
section is 442 m thick and is divisible into three informal 
members: a lower sandstone and mudstone unit, 69 m thick, a 
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FIGURE 15. Contact of Sans Sault Formation (lKs) with 
Devonian Ramparts Formation (Dr), Batt Hills, Mackenzie 
River. 65°47'N, 128°47'W. 

middle concretionary mudstone and minor sandstone unit, 
274 m thick, and an upper concretionary sandstone and 
mudstone unit, 99 m thick. A steep fault with small 
displacement, north side down, occurs at 336 m above the 
base of the section: the stratigraphic throw is believed to be 
small resulting in minor omission of section. 

The lower sandstone and mudstone unit comprises light 
to medium brown-weathering, thin-bedded, relatively dense 
but friable, thinly laminated, calcareous sandstone 
interbedded with 15 to 60 cm thick intervals of dark grey, 
locally rusty-weathering, blocky, sandy mudstone. Ironstone 
concre tions occur at the top of the unit. 

Exposure of the middle concretionary mudstone and 
sandstone member is discontinuous due to covered intervals. 
Scattered outcrops of the lower and middle parts of the unit 
display rusty- and dark-weathering, blocky, calcareous 
mudstone and argillaceous siltstone interbedded with lesser 
amounts of light to medium brown-weathering, thin bedded, 
laminated, fine-grained sandstone. Toward the top of the 
unit, sandstone and siltstone gradually become dominant and 
more friable. Sedimentary structures in the sandstone units 
inc lude low-angle crossbedding and rare burrows and trails. 

The upper concretionary sandstone and mudstone unit as 
compared to the lower unit, is less calcareous, low-angle 
crossbedding is more conspicuous, and the many concretions 
contain well preserved pelecypods and ammonites of Early 
Albian age (GSC Loe. No. 84788 and 84792; Appendix II(b). 
The upper unit forms the rapids in Mackenzie River adjacent 
to the type section. 

In the upper Donnelly River area, Foley (in Hume, 1954) 
reported 18 m of sandstone and conglomerate overlain by 
more than 90 m of dark grey, concretionary, bentonitic shale. 
Although these outcrops were not observed by the authors, 
they assume that the shale represents the middle mudstone 
unit of the Sans Sault Formation. 

The following list shows those wells in which the 
formation has been examined, its thickness and underlying 
formation. The three-fold division of the formation, 
recognizable in the type section, has been established in most 
of the boreholes of the list by Tassonyi (1969). 



1. Imperial Sans Sault Ill 
Sans Sault Formation - thickness 428 m (Surface to 
428 m) 
Underlying Unit: Ramparts Formation 

2. Triad Carcajou L-24 
Sans Sault Formation - thickness 698 m (surface to 
698 m) 
This thickness may include underlying Imperial 
Formation strata 
Underlying Unit: Imperial Formation 

3. Triad BP Arco CC Hume River 0-62 
Sans Sault Formation - thickness 484 m (20 to 504 m) 
Underlying Unit: Ramparts Formation 

4. Amoco Mountain River H-47 
Sans Sault Formation - thickness 69 m (?) (surface to 
69 m) 
Underlying Unit: Imperial Formation. The uppermost 
49 m assigned to the Imperial Formation are possibly 
Sans Sault Formation 

5. Imperial Loonex 111 
Sans Sault Formation: 97 m (305 to 402 m) 
Overlying Unit: Arctic Red Formation 
Underlying Unit: Imperial Formation 

6. Imperial Loon Creek Ill 
Sans Sault Formation: 116 m (52 to 168 m) 
Overlying Unit: Arctic Red Formation 
Underlying Unit: Imperial Formation 

7. Imperial Ray Ill 
Sans Sault Formation: 110 m (482 to 592 m) 
Overlying Unit: Arctic Red Formation (357 m thick) in 
turn overlain by Trevor Formation 
Underlying Unit: Imperial Formation 

8. Imperial Cano! Mac /1 l 
Sans Sault Formation: 92 m (155 to 247 m) 
Overlying Unit: Arctic Red Formation (63 m thick) in 
turn overlain by surface deposits that may include 
Trevor Formation strata 
Underlying Unit: Imperial Formation. 

Jn Imperial Loon Creek 111 the lowermost 21 m of the 
Sans Sault Formation was designated as "unnamed 
Cretaceous" by Tassonyi ( 1969, p. 122). His exclusion of this 
interval from the Sans Sault Formation was based upon the 
identification by T.P. Chamney of unnamed "spore cases" of 
assumed Barremian and Aptian age. These spore cases are of 
doubtful value as age indicators and the writers include the 
interval in the Sans Sault Formation, on the basis of 
appropriate lithology and in accordance with Stewart's (1945) 
definition of the formation which "includes all Lower 
Cretaceous Strata from the base upward to the first 
bentonite bed" (Arctic Red Formation of this report). 

Age and correlation. Fifteen samples from the lower _3?6 m 
of the type section yielded early Middle Albian foramm1fers 
and a poorly preserved microflora no older than Middle Albian 
in age [GSC Loe. Nos. C-9301 to C-9321; W.S. Hopkins, Jr. 
and D.H. McNeil, Appendix II(b)]. Macrofossils collected 
from the upper member [GSC Loe. Nos. 84788, 84792; 
Appendix II(b)] indicate an early Early Albian age. Alth?ugh 
a fault was noted in the type section, which on the basis of 
the above data suggests thrust repetition placing older strata 
above younger beds, the authors believe that the 
biostratigraphic discrepancy reflects differences in precision 
and/or world standards between the two fossil groups rather 
than structural displacement. Macrofossils from outcrops of 

the formation at Donnelly River (GSC Loe. No. 84795) and 
Maida Creek (GSC Loe. No. C-10023) indicate a late Early to 
early Middle Albian age. 

In their micropaleontological studies of the upper 146 m 
of the Imperial Loon Creek 111 well, McGill and Loranger 
( 1961) established a general Albian age for this sequence 
which, in this report, includes most of the Sans Sault 
Formation and the thin overlying Arctic Red Formation. The 
core obtained between 116 and 119 m of this well was 
examined by T.P. Chamney who assigned a Middle Albian age 
for the interval on the basis of foraminifers (Tassonyi, 1969). 
As previously indicated, the lowermost 21 m of Cretaceous 
deposits in this well was excluded from the Sans Sault 
Formation by Tassonyi on the basis of recovered spore cases 
obtained from two cored intervals between 147, 150 and 
157 to 162 m. The spore cases suggested an 11? Aptian and/or 
Neocomian ? 11 age for the upper core and possibly a 
Barremian age for the lower core. This paleontological data 
is of questionable value and thus this interval has been 
included in the Sans Sault Formation by the present authors. 

Considering all of the above data the Sans Sault can be 
interpreted to have a general early Middle Albian age 
(possibly some Early Albian strata occur). Future detailed 
biostratigraphic studies will doubtlessly modify this 
assignment. On this basis the Sans Sault Formation 
correlates with the Arctic Red Formation with which it 
intertongues to the south and west. It may also correlate 
with Middle Albian beds of the Trevor Formation situated on 
the north flank of Imperial Range. If so the Sans Sault could 
be interpreted as a distal facies of the Trevor Formation. 
Although attractive, this possibility is negated by present 
paleontologic control which indicates that the oldest 
Trevor beds are Late Middle Albian [C-10032; Appendix II(b)] 
whereas the youngest indicated age for the Sans Sault is Early 
Middle Albian [C-9 321; Appendix II(b)]. On the other hand, 
in support of this model, late Paleozoic contaminant 
palynomorphs [C-9301-04, C-9306-10, C-9312-17, C-9319-21; 
Appendix II(g)] in the Sans Sault Formation demand that the 
Sans Sault sediments were derived from the region of the 
Cordillera. 

If the Sans Sault Formation is not a distal facies of the 
Trevor Formation a Cordilleran source for the Sans Sault 
poses problems related to mechanisms of transport, because 
at their time of derivation and deposition an orogenic 
foredeep, the site of shale and mudstone accumulation 
(Arctic Red Formation) would have separated the source area 
of the Sans Sault sandstones from their region of 
accumulation adjacent to the western flank of Keele Arch. 

The Sans Sault Formation correlates with the Crossley 
Lakes Member of the Langton Bay Formation and Horton 
River Formation of Anderson Basin. The Sans Sault is 
somewhat younger and probably lacks physical continuity with 
the Gilmore Lake Member of Carnwath Platform. 

In Great Bear Basin rocks equivalent to the Sans Sault 
Formation are present in the subsurface. These consist of 
fine- to coarse-grained sandstones and mudstones (units A 
to E, Table 3) which D.H. McNeil identified as Lower to 
Middle Albian in age [see Fig. 5 and Appendix II(b)]. For 
further details the reader is referred to the section on Great 
Bear Basin. 

Contact relationships. The Sans Sault Formation 
unconformably overlies Devonian units ranging from Middle 
Devonian Ramparts to Upper Devonian Imperial Formations. 
It is in part overlain by and in part a lateral facies of the 
Arctic Red Formation as discussed previously. Over most of 
its area of occurrence it is the youngest formation exposed. 
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Trevor Formation 

Lithology and distribution. The Trevor Formation was estab
lished by Mountjoy and Chamney (1969) for a succession of 
sandstones that occur in the Snake and Peel Rivers area in 
east central Yukon. Aitken et al. (in press) described 
sandstones which they assigned to the Trevor Formation, in 
Upper Ramparts River and Sans Sault map areas. 

In the report area the Trevor Formation is preserved in 
broad synclines in a belt that extends parallel to the 
Mackenzie Mountain front from the west boundary of the 
report-area to about 48 km south of Norman Wells. The 
greatest observed thickness of 1152 m was measured on Hume 
River. The original northward and southward extent of the 
formation is unknown because it has been removed by 
erosional truncation of the limbs of the broad synclines. 
Southeastward it changes facies to shales of the Slater River 
Formation. 

The Trevor Formation consists of interbedded sandstone 
and mudstone. The best-exposed sections are on Hume River 
where the Trevor is 1152 m thick (Appendix I) and on 
Mountain River where it is 518 m thick. In the former area 
the formation rests upon the silty concretionary muds tone 
unit of the Arctic Red Formation but in the latter region the 
formation overlies the older fossiliferous concretionary 
mudstone unit; the absence of the younger unit is considered 
to be due to a change in facies and resultant replacement by 
the lower beds of the Trevor Formation. 

Sandstones of the Trevor Formation are thin to 
commonly medium bedded, medium brown and grey 
weathering, flaggy, hard, dense, fine grained, laminated and 
rarely calcareous and glauconitic. Bedding planes commonly 
display interference ripple marks and small channels. Load 
casts are common; microcrossbedding is rare in the lower 
beds and more common towards the top. The sandstones are 
immature being composed of strained and unstrained quartz, 
rock fragments, tripolitic chert and feldspar. A frequent 
component of the more massive sandstone beds is 
conglomeratic ironstone lenses. These consist of rounded to 
subrounded pebbles of clay ironstone in a matrix of dense 
sandstone. The pebbles often appear to be floating as 
individuals or closely clustered in aggregates and most 
commonly occur above ripple marked bedding planes. The 
mudstone interbeds are blocky and sandy and weather 
recessively in dark grey to rusty colours. Bedding planes 
commonly display small wood fragments and small scale tool 
marks. 

A section, 220 m thick, of concretionary, black, soft, 
plastic shale occurs 926 m above the base of the formation on 
Hume River. The shale is sparsely laminated with pale yellow 
weathering sulphurous bentonite seams. Overlying the shale 
are approximately 33 m of interbedded sandstone and 
mudstone beds. Above this, and separated from the upper 
sandstone and mudstone beds by a covered interval about 
30 m thick are plateau-forming sandstones which are 
conspicuous on air photographs (Fig. 16) of the region from 
Hume River westward to Trevor Range in east central Yukon. 

The plateau-forming units are the uppermost part of the 
Trevor Formation. Exposures of these sandstones consist of 
heaps of frost-riven blocks and flagstones, displayed as a 
succession of bands separated by covered intervals on the 
flanks of low-relief hills which form Peel Plateau. The 
number of bands varies from place to place; a maximum of 
six occurs at one locality west of Arctic Red River. The 
sandstone is light to medium grey weathering, hard, dense and 
fine grained in the lower bands to medium and locally coarse 
grained in the upper layers. It is compositionally immature, 
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consisting of quartz, feldspar, rock fragments and substantial 
quantities of tripolitic chert that locally comprise more than 
50 per cent of the rock. 

On Mountain River the arenite aspect of the formation 
is subdued in comparison to the section at Hume River. The 
sandstone units are thinner bedded and fewer in number and 
the intervening mudstone units are largely covered to poorly 
exposed. At the base of the section the arenites comprise 
argillaceous siltstone with intercalated beds of dense 
calcareous fine grained sandstone. Towards the top of the 
formation the sandstones become coarser grained and locally 
conglomeratic. Ripple marks, small flute casts and vertical 
burrows are common. The uppermost observed sandstone unit 
contains thin coal laminae. Throughout the Mountain River 
section of the Trevor Formation, ironstone concretions are 
more common than at Hume River. A few of these 
concretions contain poorly preserved pelecypod valves. 

At Imperial River the Trevor Formation occurs in the 
core of Imperial Syncline where the formation is 290 m thick. 
It rests with gradational but abrupt contact above the silty 
concretionary mudstone unit of the Arctic Red Formation 
(Fig. 14). The Trevor Formation at this locality is identified 
at the first occurrence of resistant medium bedded sandstone. 
From there towards the core of the syncline, outcrops are 
discontinuous as far as the axis of the syncline where the 
uppermost part of the formation is exposed as a horizontal 
succession, 111 m thick, of interbedded, medium to dark grey 
weathering, thin bedded, fine grained argillaceous sandstone 
and recessive dark grey and rusty weathering, blocky 
muds tone. 

Additional partial exposures of the Trevor Formation 
occur along the lower courses of the Arctic Red (Fig. 12) and 
Ramparts Rivers and their tributaries that drain Peel 
Plateau. Toward the southeast from the Hume River area, 
sections of the formation become progressively less 
arenaceous, until ultimately in the subsurface section at 
Aquitaine Dodo Canyon K-03 siltstone and mudstone 
dominate the sequence with relatively minor sandstone 
contribution to the total sequence which is 378 m thick. In 
the Candel et al. Texaco Arctic Red River F-47 well which 
spudded in the plateau-forming sandstones the arenite 
component of the section, 610 m thick, is subordinate to 
mudstone. A similar relationship was reported by Mountjoy 
and Chamney (1969) in the Snake and Peel Rivers area where, 
northward from the type section the contribution of 
sandstone to the formation diminishes. 

Age and correlation. The age of the Trevor Formation, 
throughout most of its area of occurrence is Late 
Albian to Late Turonian [GSC Loe. Nos. C-33953-55, 
C-10033-34, and 84800, 84798; Appendix II(c), and Aitken 
et al., in press]. In the Mountain River area, however, the 
silty concretionary mudstone unit of the Arctic Red 
Formation is replaced by sandstones of the Trevor Formation, 
which are middle Albian in age [GSC Loe. No. C-10032; 
Appendix II(b)). These beds may correlate with the Sans 
Sault Formation as discussed previously. In Aquitaine Dodo 
Canyon K-03 an undifferentiated Albian age was obtained 
from the section identified as Trevor Formation [GSC Loe. 
No. C-30268; Appendix II(b); Fig. 4]. 

The Trevor Formation has no known correlatives in 
Anderson Basin. The entire area of Anderson Basin, 
Carnwath Platform, and the northern part of Keele Arch 
apparently was emergent during the period of deposition of 
the Trevor Formation (Late Albian to Turonian). The Trevor 
Formation correlates southeastward within Peel Trough with 
the Slater River Formation and eastward into Great Bear 
Basin with unnamed sandstones and shales (Figs. 4, 33). 



FIGURE 16. 
west of 

Vertical air photo 
Arctic Red River. 

showing topographic expression of "plateau sandstones'' of the Trevor Formation, 

25 



Contact relationships. The Trevor Formation overlies the 
Arctic Red Formation with gradational contact. Mountjoy 
and Chamney (1969) describe the base of the Trevor 
Formation at Trevor Range, west of the report area, as 
Middle Albian whereas its base throughout most of the report 
area is interpreted to be Late Albian in age. On the other 
hand , sandstone units in the Trevor vary in number from place 
to place and no single sandstone unit serves as the universal 
base of the formation. Details are uncertain, but 
reconnaissance mapping suggests that successively lower (i.e. 
older) sandstone units define the base of the formation in an 
easterly direction from the western boundary of the report 
area toward Hume River (see Aitken et al., in press). Further 
detailed studies are required to resolve the apparent conflict 
between lithostratigraphic and biostratigraphic data. In the 
paleogeography section of this report the authors further 
discuss these problems as they relate to provenance of the 
Trevor Formation. 

The Trevor is a lateral facies of the Slater River 
Formation, but rocks of the transition zone from one to the 
other are nowhere exposed. 

Over most of its area of occurrence the Trevor is the 
youngest formation preserved. An exception occurs to the 
southeast in the Dodo Canyon K-03 well where the Trevor 
Formation is interpreted to be overlain by the Little Bear 
Formation on the basis of a change in lithology and projected 
attitudes of the latter. The nature of the contact cannot be 
determined from well samples and it is nowhere exposed at 
surface. The contact may be unconformable because the 
youngest known age for rocks of the Trevor Formation is 
Turonian, whereas the oldest known age for rocks of the 
overlying Little Bear Formation is Santonian. Because no 
fossils representing the Coniacian Stage have been reported 
from this region the entire report area could have been one of 
non-deposition during the Coniacian. Alternatively the 
absence of Coniacian fossils from this region could be due to 
inadequate sampling of a poorly exposed interval. 

Slater River Formation 

Lithology and distribution. The Slater River Formation was 
first defined by Stewart (1945) who based his definition upon 
a description by Foley (191+4), a Cano! Project geologist. The 
type area of the formation is along Slater River 
(Lat. 64°58'N; Long. 126°14'W) where 61 m of the formation 
are exposed excluding the top and base (Appendix I). No type 
section has been designated. In the type area, and indeed at 
all other outcrop localities, the formation is so poorly 
exposed that it seems inappropriate to designate a type 
section at this time. A number of exploratory wells have 
penetrated complete sections, and the possibility of selecting 
a subsurface type section in the future, remains open. 

In outcrop along Slater River the formation consists of 
black, plastic, soft, concretionary and bentonitic shale. The 
bentonite appears as thin beds up to 2 cm thick, which are 
medium brown weathering and are distributed irregularly 
throughout the section. Bedding planes display selenite 
rosettes and traces of bitumen as well as poorly preserved 
fish scales. Small Inoceramus prisms occur in the middle of 
the section. 

Additional outcrops of the formation are widely 
scattered and poorly exposed; many are slumped. On Little 
Bear River and in the Grotto Creek area (Lat. 64°4l'N; 
Long. 126° 39'W) soft alum-bearing shales are exposed a short 
distance from underlying Devonian Imperial Formation strata. 
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The Slater River Formation is perhaps the least known 
stratigraphic unit of Peel Trough and yet one of the most 
extensive. Poor outcrops with very few fossils, similarity in 
lithology to other shale and mudstone units (Arctic Red and 
East Fork Formations) in the region and incompletely 
documented observations and collections by previous workers 
over 30 years ago have contributed to confusion regarding 
age, facies and contact relationships. Outcrop sections which 
have been examined by the present and previous authors 
occur at the Peel Trough margin as presently preserved. 
Towards the basin center a number of exploratory wells 
recently have penetrated thick Cretaceous sections including 
the Slater River Formation (Fig. 4 and 5). The Slater River 
has been tentatively identified in the following wells: 

l. Mobil Slater River A-37 
Slater River Formation 162 m (0 to 162 m) 
Underlying Unit: Devonian Imperial Formation 

NOTE: In Aitken and Cook (1974) Yorath incorrectly 
included 165 m of Imperial Formation strata in 
the Slater River Formation. 

2. Candel East Mackay B-45 
Slater River Formation: 250 m (966 to 1216 m) 
Overlying Unit: Little Bear Formation 
Underlying Unit: Devonian Imperial Formation 

3. Candel Little Bear 1-70 
Slater River Formation: 403 m (1326 to 1729 m) 
Overlying Unit: Little Bear Formation 
Underlying Unit: Devonian Imperial Formation 

4. Candel Tate J-65 
Slater River Formation: 287 m (1463 to 1750 m) 
Overlying Unit: Little Bear Formation 
Underlying Unit: Devonian Hare Indian or Cano! 
Formation 

5. Shell Keel River L-04 
Slater River Formation: 213 m (485 to 698 m) 
Overlying Unit: Little Bear Formation 
Underlying Unit: Cambrian Mount Cap Formation 

6. Candel Stewart B-30 
Slater River Formation: 265 m (1390 to 1655 m) 
Overlying Unit: Little Bear Formation 
Underlying Unit: Devonian Hare Indian or Cano! 
Formation 

7. Decalta Keel South A-28 
Slater River Formation: 409 m (771to1180 m) 
Overlying Unit: Little Bear Formation 
Underlying Unit: Devonian Imperial Formation. 

In each of these wells the Slater River Formation 
maintains a consistent lithology comprising dark grey to 
black, blocky, silty to sandy mudstone and minor siltstone and 
fine-grained sandstone. The arenite layers do not appear to 
be correlative from well to well. Inoceramus prisms 
commonly occur near the base of the sections as do 
glauconite and fish scales. Ironstone concretions are common 
throughout all sections of the formation. The basal beds, in 
contact with the underlying Paleozoic strata comprise mostly 
mudstone (B-45, B-30, A-28 wells) and siltstone (I-70, J-65 
wells). 

Age and correlation. The identification of these subsurface 
sections as belonging to the Slater River Formation is 
tenuous. Widely scattered and imperfectly documented 
surface sections have yielded fossils of mostly Late Albian to 
Turonian age (Tassonyi, 1969; Yorath ii::! Aitken and Cook, 



1974) which identifies the formation as being generally 
you nger than th e Arctic Red Formation and th e temporal 
facies equivalent of the Trevor Formation. In a small area on 
the north shore of Mackenzie River, about 13 km west of Fort 
Norman, two shale outcrops are assigned to the Slater River 
Formation because th ey yielded palynological assemblages 
collectively of Late Albian to Turonian age [GSC 
Locs. Nos. C-30980-81; Appe ndi x II(c )]. Problems arise in 
the subsurface where, from pre-Little Bear Formation 
strata, Campanian dinoflagellates have been collec ted 
from cuttings obtained from the Candel Tate J-65 
well [GSC Loe. No. C-52553/4900 and /5400; Appendix II(e}]. 
On th e other hand, pre-Little Bear Formation beds in the 
nearby Shell Keele River L-04 well are considered to be of 
Cenomanian-Turonian age (A.P. Audretsch, Shell Canada 
Ltd. , pers. corn., 1979). Lower Cretaceous spores and 
dinoflagellates from the same interval are considered by 
Audretsc h to be reworked. Insofar as the latte r well is 
located on the c rest of th e Keele Arch, corresponding arch
flank sections should con ta in older or broadly 
contempora neous beds, because the Slater River Formation 
rep resents marine transg ression over the a rc h. The 
Campanian dinoflagellates from pre-Little Bear Formation 
stra t a in the Candel Ta te J-65 we ll probably are 
contaminants due to cav ing from Campanian Little Bear 
and/or East Fork st rata above. Furthermore, in th e Shell 
Keele River L-04 well, immedia tely above the 24 m thick 
unnamed basal sandstone is an interval of black, fissile, fish
scale -bearing shale, 20 m thi ck, which is closely similar to 
Slater River beds at the type area of that formation. For 
these reasons, and, because the overlying sandstone 
succession in the listed wells (Fig. 4) is c learly identifiable as 
the Little Bear Formation, th e authors te ntatively assign the 
underlying mudstones and silts tones to the general Late 
Albia n to Turonian Slater River Formation and as such they 
are the latera l facies equivalent of the Trevor Formation. 
Clearly, however, much additional, ca reful work is needed to 
define th e lithology, age, distribution and facies relationships 
of this formation. 

Contact r elationships. The Slater River Formation uncon
formably overlies Paleozoic rocks ranging in age from 
Cambrian Mount Cap Formation on the axis of Keele Arch to 
Upper Devonian Imperial Formation and Middle Devonian 
Hume Formation on the flanks of the arch. The Slater Rive r 
and equivalent deposits rep resent marine transgression across 
th e southern part of Keele Arc h and apparently the first 
linking (within the limits of the report area) of Peel Trough 
and Great Bear Basin. On, and immediately adjacent to the 
arch, the Slater River overlies an unnamed c he rt-pebble 
conglomerate and chert sandstone which appears to re place 
th e Slater River along the axis of the a rc h (see below a nd 
Figs. 5 and 33). Although mostly younger than th e Arctic Red 
Formation the oldest beds of the Slater River Formation may 
be th e age equivalent and thus the latera l extension of the 
youngest beds of the Arctic Red Formation (see Fig. 4). This 
possibility is strongly supported by one outc rop about 30 km 
southwest of MacKay Range, considered to be Slater River 
Formation, which yielded palynomorphs of Middle to (?) Late 
Albian age [GSC Loe. No. C-5539; Appendix II(b)]. The upper 
parts of the Slater River are a lateral facies of the Trevor 
Formation, but the nature of the transition zone is 
everywhere obscured by overburden. 

The Slater River is overlain abruptly by sandstones of 
the Little Bear Formation. Present paleontologic control 
indicates that the youngest possible age for Slater River beds 
is Turonian, and that the oldest possible age for the overlying 
Little Bear Formation is Santonian. The possibility therefore 
exists that the Little Bear Formation is in unconformable 
contact with the Slater River. Conversely, such an 
unconformity would represent only th e Coniacian stage, and 

it seems likel y, considering the pauc ity of outcrops, that the 
absence of Coniacian faunas is due to inadequate sampling. 
The Little Bear Formation appears to wedge out 
northeastwards towards the c rest of Keele Arch beyond which 
Slater River beds are overlain by East Fork strata. 
Subdivision of these supra-adjacent shale formations has not 
been made and in the absence of Little Bear Formation 
sandstone the entire succession is labelled "Slater 
River-East Fork Formation undivided" (see Map 1498A 
and Fig. 5). 

Unnamed Basal Cretaceous Sandstones 

Lithology and distribution. Unnamed, conglomeratic, me
dium- to coarse-grained chert-rich sandstones occur at the 
base of the Cretaceous sequence in six known localities more 
or Jess on the axis of Keele Arch. Surface exposures occur 
north of Kelly Lake and south of Mahony Lake. In the 
subsurface basal chert-ric h conglome ratic sandstones occur in 
Aquitaine Brackett Lake C-21, Aquitaine Old Fort Point 
E-30, Candel Police Island L-66, and Shell Keele L-04 wells. 

In the valley of a small creek flowing into the northeas t 
side of the southern part of Kelly Lake (Lat. 65°26'N; 
Long. 126°04'W), medium-grained, friable, thic k-bedded, 
locally c rossbedded chert-rich sandstone, and thin chert 
conglomerate beds occur adjacent to the stream (Fig. 18). 
The unit is poorly exposed there but is probably Jess than 
I 0 m thic k. In places the sandstone overlies a 3 m thick 
interval of white weathering, laminated-chert breccia with a 
c halky matri x (Fig. l 9a). In one outcrop cherty dolomite of 
the "cherty unit" of the Franklin Mountain Formation grades 
upward to the chalky matrix breccia. The brecc ia is clearly a 
saprolite developed by leaching of the underlying "c herty 
unit" of the Franklin Mountain Formation on the crest of the 
Keele Arch. Although it is a distinc tive unit underlying the 
unnamed sandstones, the saprolite is described here because 
it is an obvious source for the abundant chert clasts in the 
overlying sandstone and conglomerate beds. It has been 
recognized in only one other locality, a creek bank west of 
Mahony Lake (Lat. 65°3l'N; Long. 125°45'W) (Fig. 19b) where 
it is overlain by black shales of the undivided Slater River and 
East Fork Formations. 

The unnamed chert-rich sandstone unit also outcrops in 
a small c reek valley about 3 km from the southern end of 
Mahony Lake (Lat. 65°21 'N; Long. l 25°06'W). There, coarse 
friable angular chert, quartz, and ca rbonate grain sandstones 
lie with angular unconformity upon the Franklin Mountain 
Formation (Fig. 20). About 6 m of sandstones are exposed. 
In the subsurface this unit is JO m thick in the Brackett 
Lake C-21 well, 119 m (?) thick in the Old Fort Point E-30 
well, 40 m thic k in the Police Island L-66 well, and 24 m thick 
in the Shell Keele River L-04 well. In the subsurface it is 
apparently more conglomeratic than in the surface exposures. 

Age and correlation. From the northwest side of Kelly Lake, 
sandstones of the unnamed unit yielded palynomorphs which 
W.W. Brideaux considered to be probably Late Cretaceous in 
age fGSC Loe. No. C-37209; Appendix II(c)]. A sample from 
southeast of Mahony Lake yielded dinoflagellate cysts which 
indicate a Late Albian or Cenomanian age to Brideaux [GSC 
Loe . Nos. C-16887; Appendix II(c)]. Brideaux raised and 
rejected the possibility that these forms were reworked. This 
meager biostratigraphic data suggests that the sandstone is a 
facies equivalent of the Slater River Formation and Figure 5 
is drawn with that interpretation. In the Police Island L-66 
well the unnamed sandstone is overlain by about 16 1 m of 
shale and siltstone which is overlain in turn by the Little Bear 
Formation. The intervening shale and siltstone is here 
considered to be Slater River Formation. 
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FIGURE 17a. Upper part of Little Bear Formation (uKl) type 
section, overlain by East Fork Formation (uKe), Little 
Bear River. 

FIGURE 17b. Lower part of Little Bear Formation type 
section. 

Contact relationships. The unnamed conglomeratic sandstone 
overlies Paleozoic rocks everywhere with the possible 
exception of the rare localities where it rests on the chert
breccia saprolite. The saprolite is undated and may have 
developed any time between the end of the Devonian and the 
end of the Middle Albian. 

The occurrence of the basal sandstone south of Mahony 
Lake is noteworthy because the unconformity there is 
angular, with a discordance of about 15 degrees. The 
sandstone dips gently westward whereas the Franklin 
Mountain Formation dips gently eastward (Fig. 20). This is 
the only locality observed in the northern Franklin Mountains 
wherein localized pre-Cretaceous deformation and erosional 
truncation can be demonstrated. Rapid truncation in this 
vicinity is further recorded by the existence of Mount Kindle 
Formation (which normally overlies Franklin Mountain 
Formation) in outcrop a few hundred feet to the east of the 
Cretaceous-on-cherty-unit outcrop, and by the presence of 
Upper Devonian Cano! Formation shales beneath the basal 
Cretaceous sandstone a few miles to the south in the 
Brackett Lake C-21 well. Elsewhere in the report area 
relationships at the base of the Cretaceous are consistent 
with a model of broad epeirogenic uplift and attendant 
regional truncation of Paleozoic formations (Fig. 2). 
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FIGURE 18. Unnamed basal conglomeratic sandstone north 
of Kelly Lake. 65°26'N, 126°0·1'W. 

The upper contact of the unnamed sandstone is nowhere 
exposed. The writers envisage an abrupt but transitional 
contact to black shales of the East Fork Formation in the 
eastern part of Peel Trough and to the shales and siltstones of 
the Slater River Formation deeper in the basin, as 
represented by the L-66 well. The model presented is one of 
continuous shale deposition in the eastern part of Peel Trough 
from Slater River to East Fork time. Slater River can be 
differentiated from East Fork only in localities where the 
Little Bear Formation is present. Where the Little Bear is 
absent the entire interval is referred to as Slater River-East 
Fork undivided. An alternate model which is not favoured 
here, but which is suggested by the absence of Coniacian 
fossils, places an unconformity beneath the Little Bear-East 
Fork sequence such that the Little Bear would rest 
unconformably on the Slater River whereas the East Fork 
would rest unconformably on either the Slater River or the 
unnamed basal conglomeratic sandstones. 

Little Bear Formation 

Lithology and distribution. The name "Little Bear Formation" 
was first used by T.A. Link in an unpublished oil company 
report and subsequently by Cano! Project geologists. It was 
given formal status by Stewart (1945). 

The type section of the Little Bear Formation occurs on 
Little Bear River (Fig. 17) (Appendix I). The section is 
composite, comprising a lower sequence 135 m thick, and 
dipping 22° westerly at Latitude 64°37.7'N, and an upper 
interval, 93 m thick at Latitude 64°38.5'N. The two sections 
are estimated to be in stratigraphic continuity without 
significant overlap or gap. The contact with the presumed 
underlying Slater River Formation is not exposed. At the 
type section and downstream along Little Bear River the 
formation is overlain, locally with apparent disconformity, by 
shales of the East Fork Formation. 

The Little Bear Formation occurs generally in the same 
area as the Slater River Formation in southeastern Peel 
Trough. 

The Little Bear Formation is a unit of interbedded 
sandstone, siltstone and mudstone. The sandstones are 
characterized by the occurrence of dull white, tripolitic chert 
clasts which impart a strong resemblance to the "plateau-



FIGURE 19a. Unnamed sandstones overlying chert-breccia 
saprolite, north of Kelly Lake. 65°26'N, 126°04'W. 

forming" sandstones of the Trevor Forma tion. The formation 
is th ickest in the southwest and thins toward Keele Arch. It 
is interpreted to thin depositionally and to be replaced to the 
northeas t and east by black shales of the East Fork 
Formation. At the composite type section the Little Bear 
Formation can be subdivided into three units. The lower 
sandstone unit, 135 m thick, consists of basal ' medium grey 
and mottled, rusty weathering mudstone with local ironstone 
conc retions, that grade within a short distance upward to 
argillaceous siltstone and fine-grained c hert-rich sandstone 
conta ining poorly prese rved plant remains. Medium and thin
bedded sandstones become dominant upward and exhibit 
small-scale flame stru c tures, oscillation ripple marks and 
raindrop imprints. A 7 c m seam of carbonized wood and low
grade coal occurs 35 m above th e base. The section is capped 
by 40 m of fine-grained, well sorted, medium bedded to 
massive sandstone with local low-a ngle foreset bedding, load 
cast s and thin , discontinuous dark chert pebble beds. 

The middle unit constitutes the lower portion of the 
upper section and is 7 5 m thick. It consists of poorly exposed, 
rusty-brown and maroon-weathering mudstone that becomes 
inc reasingly silty and sandy upsec tion. The uppermost 15 m 
of the unit contains thin sandstone beds that a re medium grey 
and grey-brown, fine-grained a nd argillaceous. The contac t 
with the overlying unit appears to be locally erosional with 
visible relief of about 0.3 m. 

FIGURE 19b. Undivided Slater River-East Fork shales 
overlying chert-breccia saprolite, west of Mahony Lake. 
65°3l'N, 125°45'W. 

FIGURE 20. Angular unconformity between gently west
dipping unnamed Cretaceous sandstones and gently east
dipping lower Paleozoic Franklin Mountain Formation, 
southeast of Mahony Lake. 65°2l'N, 125°06'W. 

The overlying upper sandstone unit, 18 m thick, is 
composed of fine grained, well sorted, massive, blocky, pale 
to medium grey weathering chert-rich sandstone. It con tains 
a 30 cm thick bed of coal and carbonized wood. Interbedded 
medium-grey and rusty-brown and orange-weathering, blocky 
and nodular mudstone occurs throughout the unit. The 
contact of the upper unit with the overlying East Fork 
Formation appears to be erosional. Immediately beneath the 
contact a ferruginous, yellow weathering band that, according 
to X-ray analysis by A.E. Foscolos contains about 10 per cent 
kaolinite, may represent a regolith. 
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Additional exposures of the Little Bear Formation occur 
downstream from the type section on Little Bear River to its 
junction with East Little Bear River, on the northwest flank 
of MacKay Range, on Redstone River, Keele River and in 
small creek valleys between the latter two streams. 
Throughout much of this region outcrops are small, and 
consist predominantly of the sandstone facies; mudstones are 
rarely exposed. On the geological map the Little Bear 
Formation is shown to occur on the flanks of two, northward 
plunging folds which are traversed by Redstone River. 
Although sandstone "ribs" present in this area are 
recognizable on air photographs, their identification as Little 
Bear Formation as opposed to the younger sandstone member 
of the East Fork Formation is largely interpretive. The Little 
Bear Formation sandstones can be distinguished from those of 
the East Fork sandstone member by the presence of 
substantial quantities of white, tripolitic chert in the former, 
and, in the few outcrops examined in the region, this 
characteristic was found to be of value. Additionally, the 
drawing of structural cross-sections permitted the authors to 
make tentative correlations of "ribs" evident on the air 
photographs with rock units identified in the subsurface. The 
combination of these two criteria, unsupported by 
biostra tigraphic information, is the basis of the geometry and 
rock unit distribution shown in the Redstone River area. 

The geological map shows a different interpretation of 
the relationship of the Little Bear Formation to underlying 
units from that illustrated by Aitken and Cook (I 974) in the 
Cartajou Canyon map-area (96D, GSC Map l 390A) where the 
Slater River Formation (Sans Sault-Slater River undivided) is 
shown to be absent east of the Gambill Fault, a thrust east of 
Little Bear River. This implied overstep of the Slater River 
Formation by the Little Bear Formation is negated by an age 
determination noted previously of Middle to (?) Late Albian 
made by W.W. Brideaux of a shale sample from an outcrop in 
the area [GSC Loe. No. C-5539; Appendix II(b)]. Accordingly, 
the geological map accompanying this report shows Slater 
River Formation in contact with Devonian strata in that area. 

The Little Bear Formation is well represented in the 
subsurface of the southern part of Peel Trough. Figures 4 
and 5 illustrate the thickness, correlation and general 
lithology of the formation in each of the following wells: 

1. Aquitaine Dodo Canyon K-03 
Little Bear Formation: 82 m thick (0 to 82 m) 
Underlying Unit: Trevor Formation 

2. Candel East Mackay B-45 
Little Bear Formation: 332 m thick (634 to 966 m) 
Overlying Unit: East Fork Formation 
Underlying Unit: Slater River Formation 

3. Candel Little Bear 1-70 
Little Bear Formation: 482 m thick (844 to 1326 m) 
Overlying Unit: East Fork Formation 
Underlying Unit: Slater River Formation 

4. Candel Tate J-65 
Little Bear Formation: 323mthick(I140 to 1463 m) 
Overlying Unit: East Fork Formation 
Underlying Unit: Slater River Formation 

5. Shell Keele River L-04 
Little Bear Formation: 281 m thick (204 to 485 m) 
Overlying Unit: East Fork Formation 
Underlying Unit: Slater River Formation 

6. Candel Stewart B-30 
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Little Bear Formation: 308 m thick (1082 to 1390 m) 
Overlying Unit: East Fork Formation 
Underlying Unit: Slater River Formation 

7. Decalta Keele South A-28 
Little Bear Formation: 317 m thick (454 to 771 m) 
Overlying Unit: East Fork Formation 
Underlying Unit: Slater River Formation 

8. Candel Police Island L-66 
Little Bear Formation: 61 m thick (691 to 752 m) 
Overlying Unit: East Fork Formation 
Underlying Unit: Slater River Formation. 

In the Aquitaine Dodo Canyon K-03 well the uppermost 
82 m have been assigned to the Little Bear Formation on the 
basis of mapped thicknesses, and its regional distribution 
within the Mackenzie Synclinorium. The unit comprises fine 
grained, well sorted clean to argillaceous glauconitic 
sandstone. Insofar as glauconite is a rare constituent of the 
Trevor Formation but common in the upper parts of Little 
Bear subsurface sections, its presence lends support to the 
assignment of that interval to the Little Bear Formation. 

In the remaining wells shown in Figure 4 the lithology of 
the Little Bear Formation varies only in detail. Although the 
tripartite division evident at the type section is not 
particularly well displayed in the subsurface, the formation, 
nonetheless, can be traced with confidence longitudinally 
down the axis of southern Peel Trough (Fig. 4). The sections 
more or Jess comprise interbedded units of sandstones, 
siltstones and mudstones. The sandstones are generally fine 
grained, well sorted, medium to dark grey, cherty, feldspathic 
and commonly glauconitic at the top; rarely they are 
calcareous. The mudstones and siltstones are generally dark 
grey and concretionary. Jnoceramus prisms occur locally. 
Low grade coals occur in the upper parts of the formation in 
East MacKay B-45, Little Bear 1-70 and Tate J-65. The 
lowermost and uppermost sandstones of East MacKay B-45 
and the uppermost sandstone in Keele South A-28 are coarse 
grained, very feldspathic and cherty. In the Imperial 
Redstone No. 1 well on Redstone River, the uppermost 162 m 
of section were assigned to the Sans Sault and Slater River 
Formation by E.J. Tassonyi (I 969, Fig. 10). Although 
biostratigraphic support is lacking, the authors assign these 
strata to the Little Bear Formation. The section is 
particularly arenaceous, glauconitic and locally coarse 
grained. It is lithologically very similar to the Little Bear 
section in Decalta Keele South A-28. 

Tracing the Little Bear Formation to the northeast 
across the basin is not as straight-forward. In the Police 
Island L-66 well 50 m of sandstones typical of the Little Bear 
are underlain by 161 m of shale and siltstone, which are 
underlain in turn by 40 m of conglomeratic, chert-rich 
sandstone, previously described as unnamed basal Cretaceous 
sandstone. If the basal chert conglomerate and sandstone and 
the overlying shale are excluded from the Little Bear then 
the Little Bear has thinned from 332 m in the East MacKay 
B-45 well to 50 m in the Police Island L-66 well. 

Similarly, log-markers traceable from the Little 
Bear 1-70 well to East MacKay B-45 well cannot be 
recognized in the Fort Norman K-14 well (G.K. Williams, 
pers. corn., 1978) even though much of the section there is 
sandstone and siltstone typical of the Little Bear Formation. 
The Little Bear appears to change facies towards the 
northeast to black shales of the East Fork Formation; the 
location of the K-14 and L-66 wells being situated near the 
facies transition from Little Bear to East Fork Formation. 

Age and correlation. Palynomorphs from the type 
section of the Little Bear Formation indicate a 
Santonian to Campanian, possibly Early Maastrichtian 
age [Brideaux, 1971; Yorath ~Aitken and Cook, 1974; GSC 
Loe. No. C-23926-29; Appendix II(d)]. Derived Carboniferous 
spores, Triassic pollen, and Lower Cretaceous spores and 



dinoflagellates a re common in these samples . Subsur face and 
surface age-control points a re shown on Figure 34 and th e 
corresponding data a re in Appe ndi x Il(d). 

In the Candel Fort Norma n K-14 well, discussed a bove 
as being tra nsitiona l lithostrat igra phicall y to Eas t Fork 
Formation, biostratigraphic ma te r ial comprises a mixed 
assem blage of Ea rly and Late Cre taceous polle n and 
dinoflagellates [GSC Loe. No. C-48826; Appe ndi x II(g)). The 
rocks th e re are probably La t e Cre taceous in age with the 
older material having been redeposited as is the case in th e 
Little Bear e lsewhere . The alternative, that the rocks are 
Neocomian to Aptian in age but have been contaminated by 
down -hole caving of Campanian to Maastrichtian mate ria l, is 
discounted because it is inconsistent with the regional 
geology. 

Based on the Santonian to Cam panian age th e Little 
Bear Formation corre la t es mainly with the Smoking Hills 
Formation and perhaps in part wi th t he Mason River 
Formation of Anderson Basin. With th e subsidence of Keele 
Arch it seems likely tha t Peel Trough and Great Bear Basin 
were linked, and that stra t a equiv a lent to th e Little Bear 
were deposited in Great Bear Basin. No positive correlati ves 
have been found, however, in Great Bear Basin. 

Contact relationships. The contact of the Little Bear 
Formation with th e underlying Slater River Formation is not 
exposed. The you ngest dated ma t er ia l from th e Slater River 
Format ion is Turonian whereas the oldest known age for the 
Little Bear Formation is Santonian. The possibility th e refo re 
exist s of a n unconformit y gene ra lly rep resenting the 
Coniacian Stage, whic h is nowhe re represented by the 
biostratigra phic ma terial from the report a rea. Conversely 
the Coniacian may be unrepresented due to lack of sampling 
of a small inte rva l. Such an unconformit y occurs in Anderson 
Basin and is suspected in Great Bear Basin ; both cases involve 
a greater time interva l than the Coniacian. 

The contact with the overlying East Fork Forma tion at 
the t ype section may be erosional. On th e other hand , Little 
Bea r sandstones thin northeast ward and appear from 
well -logs to intertongue with th e East Fork Formation 
(G.K. Williams, pe rs. corn ., 1978). The formation thus 
appears to be a n eastward t a pe ring wedge which is 
replaced by fac ies change to the east by East Fork 
Forma tion (see Fig. 5). Tha t geometry implies a south
western or western source which is confirmed by the presence 
of reworked Carboniferous, Permia n, and Triassic spores and 
pollen, because th e youngest possible source rocks to th e east 
and northeast a re Devonia n (Fig . 2). 

East Fork Formation 

Lithology and distribution. The East Fork Formation was the 
term applied by T. A. Link in a priva t e oil company report and 
later by Cano! Project geologists for a very poorly exposed 
succession of black sha les lying above Little Bear Fo rmation 
sandstone in th e vic inity of th e junc tion of Little Bear and 
East Little Bear (East Fork of Little Bea r) Rivers. Stewart 
(1945) designa t ed that locality as th e "type locality" where 
259 m of East Fork stra t a were sta t ed to be exposed. In 1969 
approximately 76 m were ex posed, the remainder being 
covered by dri ft, talus a nd trees. The poorly exposed and 
incomple te section at the "type localit y" is such as to exclude 
it for a type section. Moreover, other exposures of th e 
formation are no bette r th an at th e "type locality" nor do any 
exposed sections contain a sandstone member, which occurs 
at the top of the East Fork Forma tion in th e subsurface. 
Although the term East Fork Formation will be re ta ined in 
this report because of long standing usage, future subsurface 

studies of the thick and complete sections available for 
exam ination in well samples may result in redefinition of the 
unit , and definition of a t ype section . 

The East Fork Formation occurs mainly in the 
Mackenzie Rive r valley sou th of Fort Norman and main ly in 
the subsurface. At th e t ype locality (Appendix I) the East 
Fork Formation is exposed above th e uppermost inte rbedded 
sa ndstone and mudstone of th e Little Bear Formation. The 
formation has a basal, la t e ra ll y discontinuous, rusty- brown 
weath ering conglomerate from 2 to 3 m thick. The 
cong lome rate pebbles com prise black chert , quartzite and 
carbonate rocks, moderat e ly well sort ed and imbricated, a nd 
enclosed in a ferruginous mudst one matrix. The 
cong lomerate is overlain by a monotonous succession of 
black, plastic, blocky weathe ring, soft shale approximately 
76 m thick (ex posed). 

Exposures fa irly t ypical of the formation (Fig. 21) occur 
on Keele River near its conf lue nce with the Mackenzie River. 
On Redstone River sections of East Fork Formation sha les 
a re ex posed on the northeast f lank of a nor t hwa rd plunging 
anticline . The sec tions a re small, discontinuous and lacking 
in pa leon t ological info rmation. 

On the west flank of Bea r Rock, where the Norman 
Range intersects Mackenzie River a few kilom e tres 
downst ream from Fort Norman, severa l East Fork Forma tion 
outcrops of light grey, soft, blocky weathering shales a re 
poorly exposed, ei the r as slumps or st eeply dipping beds near 
the rive r's edge. These outcrops are c lose to outcrops of the 
Hume Formation and the East Fork may overstep the Slate r 
River a nd unnamed basa l sandstone a t this point. 

The East Fork there is mapped as undivided Sla ter River 
and Eas t Fork Formations because it cannot realistically be 
su bdivided from olde r shales and mudstones which occur 
farther downstream. 

East Fork Formation black shales occur in isola t ed 
outcrops a few miles southeast of Mahony Lake where they 
must overlie sandstones of the unnamed basal sandstone unit, 
and in an outlier ex posed in a c reek wes t of Mahony Lake . 
The unna med basal sandstones were not seen the re , and in one 
outcrop (Fig. l 9b), the black shales of the East Fork directly 
overlie the chert-breccia saprolite described under the 
heading of the unnamed basa l sandstones. Another outlier of 

FIGURE 21. East Fork Formation, Keele River. 64°19'N, 
124°s5•w. 
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East Fork Formation can be inferred north of Kelly Lake 
because black shale cobbles occur in a creek bed upstream 
from outcrops of Little Bear Formation. The cobbles cannot 
have travelled far and indicate the close presence of East 
Fork bedrock even though no exposures were seen. 

In the subsurface the shale succession of the East Fork 
Formation remains relatively uniform throughout the area. 
The succession consists predominantly of medium to dark 
grey, blocky mudstone and interbedded fine grained, 
argillaceous, medium-grey sandstone and siltstone. Ironstone 
concretions are common throughout many successions as are 
Inoceramus prisms. Bentonite occurs near the top and/or 
bottom of the shale member in several of the wells illustrated 
and coal is well developed at the base of the section in 
Candel Little Bear 1-70. 

The subsurface sandstone member of the East Fork 
Formation consists of interbedded light to medium grey and 
grey brown, fine to locally medium grained, poorly to 
moderately well sorted, argillaceous, locally calcareous, 
sandstone and medium grey, soft shale and mudstone. The 
sandstones are markedly cherty, feldspathic, and immature. 

The following list shows those wells in which the East 
Fork Formation, including the sandstone member, is 
represented in the subsurface of southern Peel Trough (Figs. 4 
and 5). 

I. Candel East MacKay B-45 
East Fork Formation: 634 m thick (surface to 634 m) 
Sandstone Member: 192 m (surface to 192 m) 
Underlying Unit: Little Bear Formation 

2. Candel Little Bear 1-70 
East Fork Formation: 845 m thick (surface to 845 m) 
Sandstone Member: Not represented 
Underlying Unit: Little Bear Formation 

3. Candel Tate J-65 
East Fork Formation: I 055 m thick (85 to 1140 m) 
Sandstone Member: 357 m thick (85 to 442 m) 
Overlying Unit: Tertiary Hills Formation 
Underlying Unit: Little Bear Formation 

4. Shell Keele River L-04 
East Fork Formation: 58 m thick (146 to 204 m) 
Sandstone Member: Not represented 
Overlying Unit: Tertiary Hills Formation 
Underlying Unit: Little Bear Formation 

5. Candel Stewart B- 30 
East Fork Formation: 933 m thick (149 to 1082 m) 
Sandstone Member: 321 m thick (149 to 470 m) 
Overlying Unit: Tertiary Hills Formation 
Underlying Unit: Little Bear Formation 

6. Decalta Keele South A-28 
East Fork Formation: 439 m thick (15 to 454 m) 
Sandstone Member: 290 m thick (15 to 305 m) 
Overlying Unit: Quaternary Drift 
Underlying Unit: Little Bear Formation 

7. Candel Police Island L-66 
East Fork Formation: 413 m thick (277 to 690 m) 
Sandstone Member: Not represented 
Overlying Unit: Tertiary Hills Formation 
Underlying Unit: Little Bear Formation. 

In the southern part of the area near Keele and 
Redstone Rivers sandstone units apparent on air photos as 
"ribs" occur stratigraphically higher than other sandstones 
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assigned to the Little Bear Formation. These are considered 
to be the sandstone member of the East Fork Formation. In 
the subsurface to the east, north and west of MacKay Range 
these sandstones are replaced by shales so that the entire 
East Fork interval is represented by shale, a clear indication 
that the sandstones were derived from the southwest or west. 

A problematical outcrop of sandstone (Fig. 22a) occurs 
adjacent to the east flank of MacKay Range (Appendix I). 
One hundred and forty seven metres of beds are exposed in an 
overturned section that dips at 80° towards the west. The 
base of the section is not exposed, the lowermost strata being 
separated by a covered interval from westward dipping strata 
of the Cambrian Saline River Formation. Likewise the top of 
the section is separated from the Summit Creek Formation by 
a covered interval. 

The lowermost beds of this sandstone section consist of 
medium grey and mottled rusty brown weathering, thin 
bedded, blocky and rubbly weathering, moderately friable, 
fine grained, well sorted mature sandstone with thin interbeds 
and laminae of argillaceous siltstone and mudstone. Upwards 
the section becomes medium bedded and locally thick bedded 
and highly jointed. Ironstone in the form of nodules, 
concretions and beds is a common constituent throughout. 
Towards the top the sandstones become medium grained and 
locally coarse grained. A 2 m thick unit of black, 
carbonaceous woody shale occurs about 15 m below the top of 
the exposure. Throughout the section convolute laminations, 
in part highly contorted, burrows, wood casts and small load 
casts are common. The uppermost bedding surface displays 
well developed interference ripple marks (Fig. 22b). 

FIGURE 22a. Unnamed sandstone (overturned, top to right), 
east side MacKay Range. 64°36'N, 125°36'W. 

FIGURE 22b. Interference ripples, unnamed sandstone 
section, east side MacKay Range. 



This section is problematical because due to its position 
relative to the overlying Summ it Creek Formation it appears 
to be broadly homotaxiaJ with the subsurface sandstone 
membe r of the East Fork Formation with which it is broadly 
similar in age; howeve r, these two sandstones differ 
markedly in composition and maturity. Moreover, 
A.R. Sweet (pers. corn., 1979) considers tha t the paJy
nologic assemblage [C-8 715; Appendix II(e )] from the probJe
ma ticaJ section has c lose r affinities to those from the 
Little Bear Formation [fo r example, C-8720; Appendix II(e)] 
than to those from t he t ype section of the East 
Fork Formation [C-23930 to C-23940; Appendi x II(d)]. 

Age and correlation. On the basis of paJynoJogy, the age of 
the East Fork Formation at the type locality is Middle 
Campanian to Early Maastrichtian [Yorath in Aitken and 
Cook, 197 4; Appendix II(d) and (e)]. 

Jn the Candel Tate J-65 well palynological studies of 
sam ples from the base and top of the sha le member 
yielded a Campanian age for th e former a nd a 
Campanian, possibly Maastrichtian age for the 
latter [C-52 553/3600 and C-52553/1600; Appendix II(e)] . 
Samples from the sandstone member in the same well yie lded 
a Maastrichtian age [GSC Loe. No. C-52553/400, 700, and 
1100; Appendi x II(e)]. East Fork samples from near Bear 
Rock, from south of Mahony Lake, and from th e cobbles 
previously noted from north of Kelly Lake have all 
bee n assigned Campanian to Maastrichtian ages by 
W.W. Brideaux [GSC Locs . Nos. C-30978-79, 82, 84, 85; 
Appendix Il(e )]. The sandstone section on the east flank 
of MacKay Range, on the basis of palynology, is 
Campanian [G SC Loe . Nos. C-8715 and C-9285; 
Appendix II(e)]. 

The East Fork correlates generally with the Mason 
River Formation of Anderson Basin and possibly in par t with 
the older Smoking Hills Formation (Table 1). 

Correlative rocks a pparently occur in the eastern part 
of ·Great Bear Basin. Outc rops near Great Bear Lake have 
been assigned a probable La te Campanian age by 
J.H. Wall [GSC Loe . Nos. C-4291 to C-4300, C-2566; 
Appendix II(e)] based on radiolaria . 

Contact r elationships. Stratigraphic rela tionships between 
th e Eas t Fork a nd the Little Bear Formation are not c lear. 
On the one hand, at th e type locality of the former, the basal 
conglomerate suggests that an unconformity separates the 
two formations, and at th e type section of the Little Bear a 
similar rela tionship is suggested by the interpreted regoJith 
and erosional contact with th e East Fork Forma tion. 
Moreover, th e base of the East Fork could be interpre ted to 
cut down sec tion northeastward across th e Little Bear to 
overlie the older unname d sandstones on th e flank and crest 
of Keele Arch. On the other hand available paJynoJogica l 
data do not support a hiatus between the East Fork and the 
Little Bear, and th e disappearance northeastward of the 
Little Bear can readily be interpreted as deposi tiona l thinning 
of a westerly derived elastic wedge. The writers favour such 
an interpretation. 

There also could be an unconformity a t the base of the 
Little Bear a nd East Fork as a single stratigraphic package, 
on the basis of available paJeontoJogic data. This would 
account for the apparent absence of Coniac ian strata 
everywhere within the basin (between Little Bear and Slater 
Rive r Formations) and the possible absence of Turonian, 
Coniac ian, and Santonian strata on the flank and c rest of 

Keele Arch (between the East Fork Forma tion and the 
unnamed basa l conglomeratic sandstone). Nonetheless, 
paleontoJogic data a re spa rse, a nd the mode! favoured by the 
writers is one of more or Jess continuous deposition from 
Slater River to East Fork time, as portrayed in Figure 5. In 
that mode! the upper part of the Slater River, the Little 
Bear, and the East Fork , as they occur in th e western part of 
the basin are all represented by the East Fork Formation 
black sha Jes as they occur above the basal c hert 
congJomera tic sands on the crest and flank of Keele Arc h. 

The contac t with the overlying Summit Creek 
Formation is for th e most part unexposed, but paJynoJogicaJ 
data from a section north of Police Isla nd on Mackenzie River 
indicate con tinuous sedimentation from Cretaceous into 
Tertiary time [GSC Loe. Nos. C-16889-92, Appendix II(f)l. 

Cretaceous sandstone compositions from Peel Trough 

Figure 23 is a ternary plot of end-membe r com positions 
for each of the main sandstone unit s of Pee! Trough. The plot 
is derived from X-ray analyses conducted by A.E. FoscoJos 
and is based upon peak heights ra ther than rigorous 
quantitati,ve measures. All peaks equal to or greater 
than J 4A were interpreted as chJorite but this needs 
confirmation by further study. 

The end-members are Si02, feJdspar-kaolinite and 
illite-c hJorite. The Si0 2 end-member inc ludes chert, the 
main distinguishing component among sandstones of otherwise 
similar composition. The outside limits of the scatter plots 
for each sandstone are connec ted; however, due to alternate 
possible choices of point connec tion, the shape of each has 
little significance. 

The Trevo r Formation is the broadest in compositional 
range extending from an Si02 component of 80 per cent to a 
low of 15 per cent. The contribution of feJdspar-kaoJinite is 
generally Jess tha n 40 per cent and th e range contribution of 
illite-chJorite ex tends from 55 to 10 per cent. Thi s com
positional immaturity probably reflec ts the multiplic ity of 
source rocks within the core zone of the Cordille ra. 

The Little Bear Formation is more restricted in its 
com positional range than the Trevor, however there is 
overlap in the Si02 end of the spectrum. The Si0 2 
contribution varies from near 50 to 90 per cen t, feJdspar
kaolinite from 3 to 24 per cent, and illite-chJorite from 4 to 
36 per cen t. The silica component includes substantial 
quantities of tripolitic chert probably derived from the c herty 
dolomites of the Franklin Mountain Formation. 

The Sans Sault Formation is even more rest ric ted 
compositionally but is completely enclosed within the range 
of the Little Bear and Trevor Formations. Its princ ipa l 
distinguishing feature is its low chert content relative to the 
other two formations. Its silica content varies from 79 to 
58 per cent, feldspar-kaolinite from 16 to 2 per cent and 
illi te-chlori te from 29 to 12 per cent. 

The Upper Cretaceous surface sandstone east of 
MacKay Range is the most restric ted compositionally, 
however the number of analysed samples is comparatively 
few. Its compositional range clusters c lose to the Si0 2 apex 
and as such is readily distinguishable from the other arenites. 
Moreover, the chert contribution to the silica component is 
relatively small. The Si02 component varies from 100 to 
86 per cent and the ratio of feldspar-kaolinite to illite
chlorite is uniform at 0.7. 
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Unnamed Upper Cretaceous Sandstone - east 
flank of Mac Kay rlange . . o 

Feldspar & 
Kaolinite 

lllite & Chlorite 

FIGURE 23. Ternary plot of Cretaceous sandstone compositions from Peel Trough determined by X-ray diffraction. 

Peel Trough - Tertiary stratigraphy 

Summit Creek Formation (new name) 

Lithology and distribution. The name "Summit Creek 
Formation" is herein proposed for a Late Maastrichtian and 
Pa leocene succession of conglomerate, sandstone, ash beds 
and low grade coals that occurs in the upland west of Tate 
Lake (Map 1498A) immediately adjacent to the Mackenzie 
Mountains front, on the east ba nk of Mackenzie River south 
of Fort Norman, along Brackett River, and in several isolated 
exposures on the east flank of MacKay Range and north of 
Keele River. Summit Creek strata have been penetrated in 
the Shell Keele River L-04, Candel Tate J-65, Candel Stewart 
B-30, and Candel Police Island L-66 wells. 
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Outcrops of this formation are easily differentiated 
from the underlying black shales and local sandstones of the 
East Fork Formation. The lowermost beds, nonetheless, are 
recessive over much of its area of occurrence as is the 
underlying East Fork Formation. The contact is rarely 
exposed and is consequently shown as assumed over most of 
its trace. The formation is best exposed in the upland west of 
Tate Lake and is named for Summit Creek which, with its 
tributaries, drains the southwest flank of the upland. 
Topographic expression is variable from resistant castellated 
cliffs of conglomerate in that upland to recessive poorly 
exposed sandstones and shales in the banks of creeks draining 
the lowlands of Mackenzie River Valley to the east. 



The composite type section (Appendix I), approximately 
295 m thick, is designated along an unnamed creek at the 
following localities listed in upward stratigraphic order: 

I. Latitude 64°29'N; Longitude 125°33'W. Thic kness 33.5 m. 

2. Latitude 64°28'N; Longitude 125°34'W. 
125.0 m. 

Thickness 

3. Latitude 64°28'N; Longitude 125°40'W. Thickness 47.3 m. 

4. Latitude 64°28'N; Longitude 125°4l'W. Thickness 89.9 m. 

The base of the formation at the type section is not 
exposed. A few ki lometres to the northwest, the formation is 
in contact with the black shales and mudstones of the East 
Fork Formation and the contact appears conformable but 
sharp. South of the type section at Latitude 64°22'N and 
Longitude l25 °25'W an additional 15 m of conglomerate and 
sandstone are exposed and presumably underlie the lowermost 
beds of the composite type sec tion. On the basis of regional 
attitudes and e levations the Summit Creek Formation is 
estimated to be approximately 488 m thick. 

In the lowermost section of the composite type section 
the Summit Creek Formation consists of massive, moderately 
well indurated, resistant, medium grey weathe ring, sandy 
conglomera t e. Pebbles and cobbles consisting of black chert, 
black si li ceous shale, limestone, dolomite, quartzite and 
minor sandstones are we ll rounded and vary in size between 
l.25 to 16 cm with a modal size of 5 c m. The matrix consist s 
of grey and brown ferruginous fine sandstone. The 
cong lomerates are locally moderatel y well graded in units 
approximately 3 m thick. No imbrication was observed. 

A covered interval of about 59 m, included as the basal 
portion of the supra-adjacent section, sepa rates the well 
exposed conglomerates of the next unit. These 
conglomerates are massive, well indurated, resistant and 
appear as castellated c liffs and stacks resembling hoodoos 
(Fig. 24). The composition, size, sorting and grading of the 
conglomerates are much the same as in the underlying 
section. Throughout the section there are discrete beds of 
ru sty-grey brown-weathering, fine- to medium-grained well 
sorted sandstones in sharp contact with enclosing 
conglomerates. The sandstone beds are commonly displayed 
as lenses that pass laterally into massive conglomerate. 
Upwards, the grading of the conglomerates becomes well 
defined and a c rude imbrication is present. The components 
of the conglomerates include well rounded spherical to oblate 
pebbles of pale grey tuff. Dense, hard lenses of well
cemented conglomerate occur in the upper half of the 
section. Towards the top the sandstone lenses are cross
bedded with a wide range of easte rly directed dip azimuths. 

The uppermost 9 m of the second sect ion consist of pale 
yellow to very pale grey-weathering, poorly indurated, soft, 
blocky tuff with a basal portion comprised of rusty, maroon 
shale and carboni zed wood. The interval overlies the 
cong lomerates with erosional c ontac t. Within the tuffs are 
local horizons of low grade coal and carbonaceous shale 
(Fig. 25). At one locality between section 2 and 3 a small, 
le ns-like body of white to light grey, dense, finely vessicula r, 
glassy material occurs surrounded by baked, red, siliceous, 
laminated shale (Fig. 26). The core of the outcrop appears to 
be volcanic in origin a nd is composed large ly of calcium 
feldspar laths and devitrified glass. This locality appea rs to 
be unique; no other exposu res were observed. 

Sections 3 a nd 4 are much like the lower sections 
except that thinly laminated sandstones are much more 
abundant and c ross-bedding within th em more common and 

FIGURE 24a. Hoodooed conglomerates in the Summit Creek 
Formation type section, near Stewart Lake. 64°23.S'N, 
125°16'W. 

FIGURE 24b. Close-up of conglomerate in Figure 24a. 

well developed. Basal contacts of sandstones with 
conglomerates are sharp whereas upper contacts can be sharp 
or gradational and locally appear intrusive into overlying 
conglomerate. Thin discontinuous low-grade coal seams are 
distributed throughout and are well developed at the base of 
an upper pale yellow and grey weathering tuff interval, about 
24 m thick that underlies the topmost conglomerate of the 
Summit Creek section. 

Throughout the sections thin claystone and shale 
horizons contain poorly preserved plant remains in the 
form of leaf impressions and stem material. Sections 2 
and 4 yielded Paleocene pollen [G SC Loe. No. C-41896-97; 
Appendix II(f)]. 

The Summit Creek Formation is interpreted to 
represent a large alluvial fan derived from the uplift of 
Mackenzie Mountains. Additional small, poorly exposed 
outcrops of the formation occur as far as Mackenzie Range in 
small stream valleys draining the southwestern side of 
Mackenzie River valley. Small exposures occur on the east 
side of the southern end of MacKay Range whe re the 
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FIGURE 25. Coal seam enclosed by tuff, Summit Creek 
Formation type section. 64°28'N, 125°40'W. 

FIGURE 26. Welded vitric crystalline tuff enclosed by baked, 
red, siliceous laminated shale, Summit Creek Formation 
type section. 64°29'N, 125°33'W. 

distinctive pale yellow weathering tuff beds are prominently 
displayed in tilted beds adjacent to the flanks of the range 
whic h, therefore, is post Paleocene in origin. Small exposures 
of conglomerate, ash, and coaly beds occur in the stream 
valley immediately east of MacKay Range and overlie the 
overturned unnamed Upper Cretaceous sandstone, although 
the contact is not exposed. 

A section, southeast of Fort Norman, consists of 
approximately 64 m of Tertiary beds. Moderately well 
exposed, it is referred to the Summit Creek Formation and 
appears to represent the product of a fluvial system that 
developed in conjunction with the eastward encroaching 
alluvial fan. The section is composed of sandstone, 
conglomerate, mudstone, tuff, low grade coal and thin beds of 
conglomeratic fire clay, in decreasing order of abundance. 
Sedimentary structures, typical of point bar deposits are 
present, including well developed scours where cross-bedded 
sandstones infill channels cut into lenticular conglomerates, 
poorly preserved current ripples on bedding surfaces, tool 
marks, and convolute laminations that pass upward to thinly 
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and evenly laminated massive sandstones. The low grade 
coals and woody beds are enclosed in argillaceous fine 
sandstones or mudstones. The composition of the 
conglomerates is much like that of the type section although 
pebbles are most commonly 3 c m or less in size and are 
predominantly black chert. 

The fire clays noted above result from natural 
combustion of coaly horizons. Bocannes in that area were 
noted by Alexander Mackenz ie ( 180 l) and were reported by 
Richardson as early as l 827. In 1969 Yorath noted one 
bocanne 48 m above the base of the exposed section. The 
bocanne comprised a small outc rop where woody coal was 
issuing sulphurous smoke; scattered about the outcrop were 
chunks of yellow jarosite, coarse gypsum crystals and red fire 
clay. 

In the subsurface poorly consolidated conglomerate 
composed of pebbles of black chert, carbonates and 
quartzite, and fine to medium sand were encountered in 
Candel Tate J-65 and Candel Stewart B-30. In the former 
well the section is 85 m thic k and in the latter, 149 m thick. 
In Shell Keel River L-04, 146 m of Summit Creek Formation 
were encountered. The sequence there consists of sandy 
conglomerate, mudstone and thin coal seams. Traces of tuff 
occur in samples but most of this material was probably lost 
in the sample washing process. In the Candel Police 
Island L-66 well, 277 m of interbedded coarse pebbly 
sandstone, pale grey mudstone and coal are interpreted to 
represent Summit Creek Formation strata (Fig. 5). The 
sec tions in these wells are tentatively assigned to the Summit 
Creek Formation; however, one or more may contain beds of 
Quaternary age. 

Age and correlation. Hume (1954) reported an Eocene age for 
plants collected from Tertiary beds in the Fort Norman area. 
More recent determinations have indicated an older, latest 
Maastrichtian and Paleocene age for the Summit Creek 
Formation. Localities from which age determinations have 
been made by the Geological Survey of Canada are 
Department of Public Works bore-hole No. 519 on the 
east side of Bear Rock [Paleocene, GSC Loe. No. C-39597; 
.l\ppendix II{f)], sections 2 and 4 of the composite type 
section [P3.leocene, GSC Loe. Nos. C-41896 and C-41897; 
Appendix II{f)), il.nd an outc rop sec tion on the north bank of 
Mackenzie River north of Police Island. Descriptions and 
samples of that section have been provided by B. Groeneweg 
and P. Monahan of Aquitaine Company of Canada (pers. corn., 
1972). The section described by them is 69 m thick and 
comprises sandstones, shales, coal and shaly coal with a basal 
conglomerate 8 m thick. Three samples from the upper 
37 m yielded Maastrichtian ages [Wilson, 1978; C-16890 to 
C-16892; Appendix II{f)). A fourth and uppermost sample 
yielded a Paleocene age [Wilson, 1978; C-16889; 
Appendix II(f)). 

Bihl (unpubl., 1973) studied the palynology of 
Maastrichtian and Paleocene strata near Tate Lake. He 
considered a lower brown and grey siltstone unit to be East 
Fork Formation because it contained Maastrichtian 
palynomorphs. An upper unit of conglomerate, lignite, 
siltstone, volcanic ash and sandstone was assigned to the 
"Tate Lake Conglomerate". Based on a decrease in diversity 
of forms Bihl suggested that there had been a significant 
c limatic change from tropical to less tropical conditions at 
the Cretaceous-Tertiary boundary, but he saw no significant 
break in sedimentation. Presumably both of his units fall in 
the Summit Creek Formation as used here. 

Bihl reported reworked Mississippian and Albian forms 
from his conglomeratic unit. 



No rocks equivalent to the Summit Creek Formation 
were deposited in Anderson Basin to the north. Maastrichtian 
and Paleocene rocks were deposited in the eastern part of 
Great Bear Basin. They a re discussed later in this report. 

Contact relationships. The lower part of the Summit Creek 
Formation is mainly recessive and the contact with the 
underlying East Fork Formation was rarely observed in 
outcrop. In the subsurface the contact seems to be abrupt, 
being a change over an interval of 6 m from black shales and 
thin sandstones of the East Fork Formation. In wells where 
the sandstone member of the East Fork occurs the change is 
abrupt from mudstone and fine-grain ed sandstone to 
conglomerate. 

An unconformity might be expec ted to separate the 
nonmarine conglomerate and sandstone of the Summit Creek 
Formation from the underlying marine sha les and sandstones 
of the East Fork Formation and, indeed, the East Fork in the 
Shell Keele River L-Olf and Candel Police Island L-66 wells is 
abnormally thin, suggesting truncation. Conversely available 
paleontologic control requires that any such hiatus would 
represent a short interval, sometime in the Maastrichtian and 
suggests that continuous sedimentation proceeded from East 
Fork marine deposition to Summit Creek nonmarine 
deposition. 

GREAT BEAR BASIN 

Introduction 

Of the three basins described, Great Bear Basin is the 
most stratigraphically and structurally complex, the largest 
and the least well known. It appears to have been emergent 
throughout much of Early Cretaceous time and to have begun 
subsiding in Early Albian time. Rapid subsidence took place 
in the Middle Albian possibly with the paleotopographically 
high Keele Arch defining the western limit of the basin. The 
arch progressively subsided resulting in the linkage of Great 
Bear Basin and Peel Trough in Late Albian time. Late Albian 
and Turonian rocks occur on the arch and on the flank s of 
Great Bear Basin, but have not been identified in the 
subsurface of Great Bear Basin. 

Albian rocks appea r to be truncated in the subsurface 
by a younger undated sequence. The unconformity is poorly 
defined and undated. If real it probably developed during 
some part of the Cenomanian to Coniacian interval in 
conjunction with development of the widespread hiatus 
representing that period in Anderson Basin. Turonian strata 
at Lac des Bois are considered part of the on-lap sequence 
initiated in the Albian. If so, development of the 
unconformity is further restricted to some part of lates t 
Turonian to Coniacian time. 

Little has been published on the Cretaceous and 
Tertiary rocks east of Franklin Mountains. Balkwill (1971) 
described Cretaceous rocks in the vic inity of the southern 
shores of Great Bear Lake and Cook and Aitken (1971) 
described those outcrops which occur along the north shore of 
the Jake and in the region of the Colville Hills. Since 
Operation Norman a number of exploratory wells have 
penetrated substantial sections of Lower Cretaceous strata in 
the vicinity of Whitefish River. The authors are indebted to 
G.K. Williams and F.G. Young who provided subsurface 
information from this area. 

On the geological map (Map l lf98A), the large area east 
of Franklin Mountains is shown to be underlain by strata 
designated as "Cretaceous undivided". This is necessary for 
the following reasons: 

1. Although Cretaceous strata in the subsurface can be 
subdivided into lithostratigraphic units which a re largely 
recognized from well to well it has not been possible to 
correlate surface stratigraphic units with those of the 
subsurface. 

2. Strata of widely differing ages (Albian to Paleocene) c rop 
out along the shores of Great Bear Lake as small, poorly 
exposed and widely scattered exposures tha t cannot be 
correlated with the subsurface nor subdivided into 
significant mappable units at surface. 

3. The region north of Great Bear Lake is presumed to be 
underlain by Cretaceous strata on the basis of only two 
outcrops. One of Upper Cretaceous shales occurs east of 
Good Hope Bay on the north shore of Smith Arm, and the 
other, of Lower Cretaceous shales, occurs in a pingo nea r 
Horton Lake. 

The northern limit of Great Bear Basin is arbitrary, 
being chosen to approximate the locus of the height of land 
north of Great Bear Lake. 

Cretaceous and Tertiary stratigraphy 

Unnamed Albian to Turonian sequence 

Lower and Middle Albian rocks of Great Bear Basin 
have been identified in the subsurface. In a few outcrops 
adjacent to the east flank of McConnell Range and the 
unnamed range to the north conta ining St. Charles Mountain, 
and in a single outc rop at Macintosh Bay on Great Bear Lake, 
Middle and Upper Albian strata have been identified. 

Several wells in the Whitefish River area south of Smith 
Arm penetrated substantial sections of Albian rocks, and a 
number of informal stratigraphic units ("A" to "E") can be 
recognized and correla ted from well to well. 

Table 3 is a list of the thicknesses of each of the 
informal units from ten wells examined in the area. The 
Sinclair Wolverine Creek D-61 well (Lat. 65° JO'llf"; 
Long. 124°12'52") is herein designated as the reference well 
for the Lower Cretaceous rocks of the basin. 

In the reference well the total Cretaceous succession is 
860 m thick and appears to be Early Cretaceous in age 
(Middle Albian and older), with the exception of the 
uppermost lfO m which G.K. Williams (pers. corn ., 1978) 
tentatively considers to be Late Cretaceous in age. The 
lower section is a sandstone, siltstone, sandy shale, and shale 
succession which can be divided into five lithologic units 
designated A to E in upwards stratigraphic order (Fig. 5), 
each of which is recognizable in other wells in the basin. The 
uppermost unit "E" comprises a number of shale and sandy 
shale units recognizable in the re ference well but not 
individually identifiable in adjacent wells. This is partly 
because the floor of the basin rises to the south and to the 
east with the result th a t unit "E" is missing in many wells. 

Surprisingly, surface exposures of Albian strata along 
the west flank of the southern part of the basin can be 
subdivided into only three units none of which can be 
recognized with confidence in the subsurface. The 
uppermost, moreover, has been dated as Late Albian to 
Cenomanian, ages which have nowhere been positively 
identified in the subsurface. 

Basal sandstone, unit "A". The "A" unit comprising the 
lowermost 27 m of the Cretaceous section in the reference 
well unconformably overlies carbonates of the Bear Rock 
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TABLE 3 

List of informal units a nd their thicknesses (in metres) in selected 
we lls of Great Bear Basin. Tops based on informa tion 

provided by G.K. Williams (pers. corn . , 1978) 

Well D-61 N- 70 M-07 

drift 3 30 58 

You nger shale 25 81 0 
Sequence sandstone 12 II JO 

Lower E 430 213 141 
a nd D 34 17 17 
Middle c 246 205 158 
Albian B 86 82 107 
Sequence A 27 15 5 

Tota l (Lower Cretaceous) 823 532 428 

Formation. It consis t s of poorly cemented, white, locall y 
gla uconitic sa ndstone that grades upward from medium to 
coarsely granula r at the base to fine-grained a t the top. 

This basal unit is not known to occur south of Grea t 
Bear River. Abrupt thickness varia tions in this unit occur and 
a re no doubt re la t ed to relief on the sub-Cre taceous 
unconformity. For example it is 79 m thick in th e Sinclair 
Whitefish Rive r K-76 we ll where it rests on Devonian Bea r 
Rock Formation, whereas it is only 20 m thick in the ARCO 
West Whitefish River H-34 well about 6 km away where it 
rests on Devonian Hume Formation. This relationship was 
first indicat ed to the writers by G.K. Williams (pe rs. corn., 
1976). The obvious conclusion is th a t a pre-Cretaceous 
escarpme nt formed by e rosion of th e Hume Formation has 
been subsequentl y buried by the basal Cret aceous sands of 
unit "A". 

Surface exposu res of basal C re t aceous sands tone occur 
in the northwest pa rt of Great Bear Basin be t ween Smith Arm 
of Great Bear Lake and Lac des Bois. There, unconsolida t ed 
fine brown sand with interbeds of dark grey carbonaceous 
clay unconformably overlies the Ordovician-Si luria n Mount 
Kindle Formation. Those sa nds appear to be older th an 
Unit "A" but a re considered to be co-ext ensive with it. 

Age and correlation of unit "A". Foraminifera from unit "A" 
in th e reference well (see Fig. 5 and Appendix Ilb) and in 
Sinclai r Whitefish River K-76 [GSC Loe . No. C-12218; 
Appendix II(b)l indicate a n Early t o Middle Albian age . On 
tha t basis it correlates with the Crossley Lakes Me mber of 
the Langton Bay Formation and probab ly part of the Horton 
Rive r Formation in Anderson Bas in and with some part of the 
Arctic Red and Sans Sault Formations in Peel Trough. 

The unit a lso is very similar to and probab ly co
extensive with th e Gilmore Lake Member of th e Langton Bay 
Formation of Carnwath Platform. Both units are basal 
C retaceous, mature, quartz sandstones, whic h fill pre
Cre taceous topogra phic re lief. If they a re co-extensi ve, as 
seems probable, they a re parts of a regional time
transgressive basal sandstone unit , wi th transgression 
proceeding from northwest to southeast into the a rea 
subsequently to be occupied by Great Bear Basin. The area of 
Great Bear Basin was c learly part of Ca rnwa th Platform prior 
t o a nd during deposition of unit "A". 
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F-62 1-74 H- 34 K-76 N-30 H- 61 G-52 

30 73 46 0 159 46 0 

154 155 104 209 0 0 0 
trace 17 0 0 0 0 0 

0 369 303 220 164 94 0 
0 32 29 43 25 34 0 

258 235 198 192 265 260 26 
67 55 64 69 73 70 0 
24 24 20 79 0 0 0 

349 71 5 614 603 527 458 26 

Although no Early Cretaceous sandstones occur a long 
th e axis of Keele Arch, Figure 31 is interpreted t o show th a t 
basa l C re taceous sandst ones were deposited across the 
northern pa rt of th e a rch. If so, they we re subsequentl y 
eroded away on the c rest of th e a rch prior to deposition of 
Turonian shales and siltstones whi ch ap pear to overlie 
Pa leozoic rocks at Lac des Bois, and be fore deposit ion of 
La t e Albian to Cenomanian chert-sandstones which overlie 
Paleozoic rocks near Kell y and Mahony Lakes. 

Unit "B". The basal sandstones of unit "A" in the refe rence 
well a re overlain by unit "B" comprising 86 m of interbedded 
fine grain ed, glauconitic sandstones, siltstones, mudstones 
and shale . The unit is capped by a 3 m thick interval of ligh t 
grey, fine grained sandstone and minor coal fragments. 
Pyrite is common throughout the unit both as c rystals and 
small spheres. F.G. Young noted seve ra l burrowed in tervals 
in the middle and upper pa rts of the unit. 

This interval occurs in a ll we ll s in th e northern part of 
the basin and extends farthe r south than the basal sandstone 
of unit "A". It has been recogni zed south of Great Bear River 
by G.K. Williams (pe rs. corn., 1978) in the SOBC CS Great 
Bea r River N-30, SOBC CS St. Charles Creek H-61, Cdn . Res. 
Sig. Keller Lake P-14, and Cdn. Res. Sig . Keller Lake 0-13 
wells , but not in the She ll Blackwater Lake G-52 well in the 
ex t reme sou thweste rn part of th e report area. Thic kness 
varies from zero in that well to a maximum of I 07 m in the 
BP e t a l. Russell M-07 we ll. It has not been observed in 
outc rop a long the west e rn fla nk of the basin and is known to 
be missing at Big Smith Creek whe re da rk grey mudstone is 
virtuall y in contact with underlying Devonian Hu me 
Forma tion. The absence of the unit in th e G-52 well and a t 
Big Smith Creek, suggests that it wedges to zero th ickness 
toward the western side of the basin. 

Age of unit "B". Unit B is Mi ddle Albian, based on 
micropaleontology by D.H. Mc Neil of samples from the unit 
in the D-61 well (see Fig. 5 and Appendix II(b)]. 

Unit "C". The "C" unit gradationa lly overlies th e "B" unit a nd 
is 246 m thick in the reference well. It is a monotonous 
succession of concretionary, da rk grey shales and minor 
inte rbedded mudst one. Glauconite is com mon throughout the 
unit as is pyrite. Bioturbation stru c tures we re noted in the 
middle and uppe r par t s of the unit by F .G. Young. 



Unit "C" occurs throughout the basin. It is the only unit 
present in the Blackwater Lake G-52 well to the southwest, 
where 26 m of dark grey mudstone rest unconformably on 
Devonian carbonates assigned to the Hume Formation, 
and are overlain by Quaternary deposits. Traced 
eastward (sE' e Fig. 5) it is the youngest Early Cretaceous 
unit recognized, in the Arco Lost Hill Lake F-62 well, 
although units "D" and "E" may occur in the interval 
unrepresented by samples (Fig. 5). In that well G.K. Williams 
(pers. corn., 1978) tentatively identified a clean mature 
quartz sandstone at a depth of 184 m which he suspects 
represents the base of a younger sequence unconformable on 
unit "C". Middle to Upper AJbian sandstone and carbonaceous 
clay occur at surface at Macintosh Bay on the south side of 
Smith Arm of Great Bear Lake fGSC Loe. No. 2570A, 
Appendix II(c)l. The Albian sequence is either truncated or 
condensed on Grizzly Bear Mountain where it can be no 
thicker than a covered interval of 27 5 m which occurs 
between Upper Cretaceous rocks [GSC Loe. No. 6658, 
Appendix IJ(c)l and outcrops of Ordovician-Silurian Mount 
Kindle Formation mapped at the shoreline of Great Bear Lake 
by Balkwill ( 1971). 

Westward, at the surface on Great Bear River, a 
covered recessive interval occurs between east dipping 
Devonian Hume Formation at the east base of St. Charles 
Mountain and gently east dipping sandstones and siltstones 
which form St. Charles Rapids. This recessive interval in a 
general way probably corresponds to the shaJes and mudstones 
of unit "C" in the subsurface, but a precise correlation cannot 
be made because subsurface markers above and below unit 
"C" cannot be identified at surface. Mudstones and siltstones 
of the recessive interval also are exposed farther south at St. 
Charles Creek (Fig. 27) and at Big Smith Creek. 

Age of unit "C". Age determinations by T.P. Chamney 
(1971) of unit "C" in the Blackwater Lake G-52 well, and 
Sinclair Whitefish River K-76 well [GSC Loe. No. C-12213, 
Appendix II(b)) and by D.H. McNeil in the Sinclair 
Wolverine Creek D-61 well [see Fig. 5 and Appendix II(b)] all 
indicate a Middle Albian age. 

From the surface recessive interval foraminifers 
identified by D.H. McNeil [GSC Loe. No. C-9270 and 
C-9277, Appendix II(b)) indicate a Middle AJbian age. 

Unit "D". Unit "D", overlying unit "C", is a thin interval 
(33.5 m in D-61) of interbedded dark grey shale and grey 
quartz siltstone. 

This unit is traceable to the east in the BP et al. 
Grey Goose N-70 and BP et al. Russell M-07 wells, 
but cannot be identified in Arco Lost Hill Lake 
F-62 (see Fig. 5). Its absence in F-62 may be due to facies 
change to shales and mudstones of unit "C", but more 
probably it is missing due to post-AJbian erosion. 

Unit "D" also is traceable to the south from D-61 and 
has been identified by G.K. Williams (pers. corn., 1978) in the 
SOBC CS Great Bear River N-30 and the SOBC CS St. 
Charles Creek H-61 wells. South of H-61 it has probably been 
truncated by post-AJbian erosion. 

Age of unit" D". One sample from unit "D" [see Fig. 5 and 
Appendix II(b)l yielded Middle Albian foraminifers, identified 
by D.H. McNeil. 

Unit "E". Unit "E" in D-61 is 430 m thick and comprises an 
alternating sequence of sandstone, shale and silty or sandy 
shale. The lowermost 28 m are dark grey shale, overlain by 
146 m of light to medium grey, fine grained, argillaceous and 
glauconitic sandstone interbedded and interlaminated with 

FIGURE 27. Unnamed Middle to Upper Albian 
mudstones and silstones, west flank of Great Bear 
Basin. 64°49'N, 124°26'W. 

brown argillaceous siltstones, greenish-grey and black shales 
and mudstones. In the middle of this interval, brown micritic 
limestone-containing gastropods and foraminifers is present. 
The lowermost 58 m of the interval is pervasively glauconitic 
and burrows and bioturbation structures are recorded. This 
sandy interval is overlain by l 07 m of medium to dark grey 
concretionary mudstone and dark grey fish-scale bearing 
shale, capped by light brown sandy and silty limestone. 
Finally the uppermost interval of unit "E", 149 m thick, 
comprises a heterogeneous succession of fine grained, 
glauconitic sandstones, medium to dark grey, glauconitic 
mudstones and light brown, argillaceous, calcareous and 
concretionary siltstones. In the adjacent BP Grey Goose N-70 
well, unit "E" mudstones and sandstones are markedly 
sideritic, however, glauconite is absent. 

The various intervals of unit "E" described above are 
distinctive in the D-61 well but are not readily recognized in 
adjacent wells, partly perhaps due to facies changes within 
the unit but probably largely due to truncation of units by 
post-Albian erosion. Outcrops of sandstone, siltstone, 
mudstone and shale at St. Charles Rapids on Great Bear River 
and on St. Charles Creek and nearby creek valleys on the 
west flank of Great Bear Basin may correlate in a general 
way with unit "E", but could also correlate in part with 
unit "D". 
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Unit "E" in the D-61 well is overlain by 12 m of medium 
to coarse-grained quartz sandstone wh ich G.K. Williams (pers. 
corn., 1978) tentatively assigns to a younger unconformable 
sequence. 

Age of unit "E". Foraminifers identified by D.H. McNeil 
[Fig. 5 and Appendix II(b)] and by T.P. Chamney [GSC Loe. 
No. C-12195; Appendix II(b)] indicate a Middle Albian age 
for unit "E". Because the uppermost collection is only 88 m 
from the top of the unit, it is assumed that the entire unit in 
the well is Middle Albian in age. Overlying the rapids
forming sandstones at St. Charles Rapids on Great Bear River 
are dark grey shales and mudstones which, to the south 
at St. Charles Creek and in a tributary to Big Smith 
Creek, have yielded palynomorphs of Late Albian and 
Late Albian to Cenomanian age [GSC Loe. Nos. C-9269, 
C-9276 and C-30983; Appendix II(c)) according to 
W.W. Brideaux. D.H. McNeil, on the basis of foraminifers, 
assigned a Late Albian age to samples C-9269 and C-30983 
and a Middle to Late (?) Albian age to sample C-9276. These 
outcrops represent condensed basin margin sect ions which 
cannot be precisely correlated with subsurface basin-centre 
strata. Equivalents of Upper Albian to Turonian outcrops at 
the basin margin would be expected to occur in the basin 
centre but apparently have been removed by later erosion. 

Unit "E" overlies unit "D" in many wells presumably 
with gradational contact. Both units can be traced eastward 
from D-61 to N-70 and M-07, but both are missing from F-62 
(Fig. 5) probably due to erosional truncation as illustrated in 
Figure 5. The alternative that unit "C" in the F-62 well is a 
condensed sequence containing equivalents of units "D" and 
"E" cannot be eliminated. 

The Turonian strata herein included in this transgressive 
sequence occur on the east flank of Keele Arch at Lac des 
Bois (Lat. 66° 52.5'N; Long. 121+ 0 51.f.O'W). There dark grey and 
rusty brown weathering, locally oil saturated, fissile, 
bentonite-laminated, concretionary mudstones and siltstones 
occur close to Paleozoic rocks and are considered basal to the 

Cretaceous sequence in that area. The concretions are large 
(up to 2 m in diameter), oblate, laminated and contain 
well preserved fossil fish [Figs. 28 and 29; GSC Loe. No. 
C- 76622; Appendix II(c)) and pelecypods dated by 
J.A. Jeletzky as Early Turonian in age [GSC Loe. No. 
8t+3t+2; Appendix II(c)). 

Summary of Albian to Turonian sequence 

The Albian sequence described above appears to be 
truncated and unconformably overlain by younger strata. The 
contact between the two sequences is nowhere exposed and 
the unconformity is inferred from widely scattered sur face 

FIGURE 28. Calcareous si ltstone concretion enclosed by 
Turonian mudstone, northwestern Great Bear Basin, 
Lac des Bois. 66°52'N, 125°21'W. 

FIGURE 29. Fish (Osmeroides sp.) skeleton from concretion similar to that shown in Figure 28. 
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exposures and from tentative marker-picks made by 
G.K. Williams (pers. corn., 1978) in the subsurface. The 
pic ture which emerges is one of an Albian basin that, as 
preserved, is asymmetric from west to east (western side 
steepest) and asymmetric longitudina lly, from northwest to 
southeast, with a shallow plunge from the shallow 
southeas t e rn end to the deep northwestern end. The basin 
desc ribed is what is preserved today after post-Early 
Turonian uplift a nd truncation. Facies patterns are not well 
enough understood within the basin to document or infer the 
initial (Middle Albian) basin geometry. The writers envisage 
a Middle Albian basin with its western shore more or less 
coinc iding with the east flank of Keele Arch (see Fig. 32). 
Onlap resulted in a condensed section adjacent to the arc h 
and overstepping by Upper Albian to Turonian strata onto the 
arch. Post-Turonian regression and erosion resulted in 
e rosiona l truncation across Great Bear Basin and removal of 
Upper Albian to Turonian strata from the basin centre. 

Younger sequence - Campanian to Maastrichtian 

Scattered outcrops of Cretaceous rocks younger than 
Early Turonian occur in the southern part a nd on the east 
flank of Great Bear Basin. Ba lkwill (1971, p. 22) reported 
early Upper Cretaceous dark grey to black shales from an 
outc rop about 40 km northeast of the McConnell Range and 
about 68 km south of Fort Franklin [GSC Loe . No. C-6657; 
Appendix II(c)l. 

On the east side of Great Bear Basin widely scattered 
outcrops of post-Albian rocks occur. The oldest, dated as 
ea rly Late Cretaceous [GSC Loe. No. C-6658; Appendix II(c)], 
occurs low on the west side of Grizzly Bear Mountain 
about 274 m higher than Ordovician-Silurian Mount Kindle 
Formation exposed at the shore of Great Bear Lake (see 
Balkwill, 1971, Map 5-1971). 

Other outcrops whic h have been dated inc lude grey and 
dark grey shales at Kokeragi Point at an e levation greater 
than 610 m rGSC Loe. No. C-2566; Appendix II(e)] and on the 
north side of Smith Arm between Good Hope Bay and 
Ka tseyedie River [C-4291 to C-4300; Appendix II(e)]. Radio
laria from these samples examined by J.H. Wall indicate a 
La te Cretaceous, probably Late Campanian age . 

Still younger (Maastrichtian-Paleocene) rocks outc rop in 
the Great Bear Lake area. They will be discussed below 
under a separate heading. The younger subsurface sequence 
identified by G.K. Williams appears to truncate Albian strata. 
It consists of a basal mature quartz sandstone overlain by 
black ca rbonaceous shales with occasional oil staining in 
ei ther shale or sandstone . The sandstone (maximum of 17 m 
in the 1-74 well) cannot a lways be recognized with confidence 
in othe r wells. The truncating relationships seen by Williams 
a re illustrated in Figure 5. Table 3 shows thicknesses 
identified by Williams in various wells as be longing to the 
younger sequence. Williams (pers. corn., l 978) emphasizes 
that his marke rs are tentative and unsupported by 
paleontologic data. 

Age and correlation. The younger sequence tentatively 
identified by Williams is undated in the subsurface. Dark 
grey shales at Kokeragi Point and north of Smith Arm are 
considered Late Campanian in age by J.H. Wall [GSC Loe. 
No. C-4291-300, C-2566; Appendix II(e)l and a re assumed to 
pertain to the younger sequence. They thus correlate with 
the East Fork Formation of Peel Trough and the Mason River 
Formation of Anderson Basin. In fa c t, the lack of shoreline 
facies suggests that shales of this age may have been 
deposited over the entire report area rather than in separate 
northern and southern basins as shown in Figure 35. 

Contact relationships. The ma rkers tenta tively picked by 
G.K. Williams (pers. corn., 1978) indicate a cross-cutting 
unconformable younger sequence. Surface exposures are 
widely scattered and the contact is nowhere ex posed. 

Unnamed Maastrichtian to Paleocene strata 

On the east side of Great Bear Basin three outc rops of 
nonmarine strata are known. At Kokeragi Point medium grey 
shale with a ve ry thin (1 cm) coa l seam occurs. To the 
northeast across Deerpass Bay a clearly continental deposit 
comprises at leas t 8 m of unconsolidated sand overlain by 
about 3 m of semi-resistant but friable c lay cemented 
sandstone with root casts, overlain in turn by at least 1.5 m of 
coal. Balkwill (1971, p. 22) reported medium grey, silty, very 
bentonitic, blocky weathering mudstone with thin layers (less 
than l c m) of soft black lignite, a t the northern end of 
Grizzly Bear Mountain (Fig. 30). The beds there are 
contorted and rotated. Balkwill (ibid., p. 20) suggests the 
de form a tion was probably due to large-scale landsliding or ice 
thrusting (Fig. 30). 

The lignite and contained angiosperm polle n 
identified by W.S. Hopkins [GSC Loe. No. C-4301; 
Appendix II(e)l indicate a nonmarine origin for those rocks, 
whereas dinoflagellates and ac ritarchs identified by 
R.L. Cox [GSC Loe. No. C-4301; Appendix II(e)l indicate a 
marine origin. 

Age and correlation. Rocks from Kokeragi Point are 
latest Maastrichtian or Early Paleocene according to 
A.R. Sweet [GSC Loe. No. C-2567; Appendix Il(f)]. Samples 
from the north side of Deerpass Bay are Tertiary, probably 
Paleocene, according to Sweet [GSC Loe. No. C-2568; 
Appendix Il(f)]. Samples from the northern part of Grizzly 
Bear Mountain have been assigned an age of Upper 
Campanian-Middle Maastrichtian by W .S. Hopkins, and 
of probable Maastric htian age by R.L. Cox [GSC Loe . No. 
C-4301; Appendix II(e)l. 

These Maastrichtian to Paleocene rocks have a similar 
age to the Summit Creek Formation of Peel Trough. 

FIGURE 30. Slumped or ice-thrusted unnamed Upper 
Cretaceous lignite and mudstone, Great Bear Basin, 
Grizzly Bear Mountain. 65°32'N, 120°54'W. 
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Contact relationships. The outcrops at Kokeragi Point and 
the north side of Deerpass Bay occur at elevations between 
150 and 305 m, considerably lower than Campanian rocks, 
also at Kokeragi Point [GSC Loe. No. C-2566; Appendix II(e)], 
at an elevation of about 600 m. This anomalous stratigraphic 
relationship has at least three possible explanations. Firstly, 
the low elevations of Maastrichtian-Paleocene strata may 
mark post-Campanian to pre-Late Maastr ichtian erosional 
relief. Secondly, the younger rocks may have slumped to 
their present low-elevation positions. Thirdly, a synclinal 
axis of unknown orientation may occur to the east of locality 
C-2566. Of the three the first seems least likely because the 
exposure at Grizzly Bear Mountain indicates a transition from 
marine to nonmarine conditions, and assuming this is a 
regional relationship, erosional relief of 300 to 450 m is 
unlikely. 

Cretaceous and Tertiary regional correlations 

Table l illustrates the correlation of Cretaceous and 
Tertiary rocks within and adjacent to the study area. 

The Lower Cretaceous rocks of Anderson Basin are 
correlated with the Christopher and Isachsen Formations of 
Banks Island, the Arctic Red and Sans Sault Formation of 
Peel Trough and the unnamed Lower and Middle Albian strata 
of eastern Great Bear Basin. To the south their equivalents 
occur within the lower part of the Fort St. John Group of the 
Liard Plateau and northeastern British Columbia and the 
Mountain Park and Luscar Formations of the central Alberta 
Foothills. They also are equivalent to the Mannville Group of 
southern Alberta. 

The "Middle" Cretaceous (Upper Albian to Turonian) 
strata of Peel Trough have no equivalents in Anderson Basin, 
but do have in Great Bear Basin. To the south, correlative 
strata are represented by the upper Fort St. John Group of 
the Liard Plateau (Lepine, Sikanni, Sully and Dunvegan 
Formations), the same formations in northeast British 
Columbia in addition to the lower part of the Smoky Group 
(Kaskapau and Cardium Formation) and the lower part of the 
Alberta Group (Blackstone and Cardium Formations) in the 
central Alberta Foothills. In southern Alberta, equivalent 
strata are included in the lower part of the Colorado Group 
(Joli Fou and Viking Formations and the shale succession 
enclosing the fish-scale zone and second white specks). 

The Upper Cretaceous strata of Anderson Basin are 
correlative with the Tent Island and Boundary Creek 
Formations of the Beaufort-Mackenzie Basin and in part with 
the Kanguk Formation of Banks Island. These strata have no 
equivalents in northwestern Peel Trough (of this report) and 
are broadly correlative with the Little Bear and East Fork 
Formations of the southeastern part of Peel Trough, and with 
unnamed strata of Great Bear Basin. 

A section of probable Cretaceous strata unconformably 
overlies Devonian shales with pronounced erosional relief 
immediately south of the map-area, on Redstone River. The 
Cretaceous succession there comprises a lower shale unit 
about 30 m thick which to date has yielded neither 
macrofossils, foraminifers nor palynomorphs. The shales are 
overlain by prominent, resistant, coarse grained and 
conglomeratic sandstones which also are unfossiliferous. 
Stott (1960) examined these outcrops and suggested that 
because they appeared dissimilar to both the Fort St. John 
Group and Paleozoic rocks of the region, they may be of very 
early Cretaceous or Jurassic age. On the basis of the 
interpretations presented in the geological map (Map l 498A), 
which at the southern border of the area shows the surface 
rocks as belonging to the Slater River and Little Bear 

Formations enclosed within northwesterly trending folds 
across Redstone River, and which incorporates 
interpretations of subsurface sections, the authors suggest 
that the exposures on Redstone River immediately to the 
south of the report area can be assigned to the Slater River 
and Little Bear Formations. 

To the south the Little Bear and East Fork Formations 
are correlated with the Kotaneelee and Wapiti Formations of 
Liard Plateau, the upper part of the Smoky Group 
(Puskwaskau Formation) and Wapiti Formations of 
northeastern British Columbia, and the upper part of the 
Alberta Group (Wapiabi Formation) and Brazeau Formation of 
the central Alberta Foothills. They are equivalent to a 
variety of rock units in Southern Alberta including the upper 
part of the Colorado Group, the Milk River, Pakowki, Belly 
River, Bearpaw, Blood Reserve, Eastend, Whitemud, Battle 
and Frenchman Formations. 

The Tertiary rocks are present only locally in the report 
area. The Maastrichtian-Paleocene Summit Creek Formation 
is probably equivalent, at least in part to the Reindeer and 
uppermost parts of the Tent Island Formation and Moose 
Channel Formation (Wilson, 1978, p. 163) of the Beaufort
Mackenzie Basin. Along the Cordilleran front, equivalent 
rocks occur only in central and southern Alberta and are 
represented by the Paskapoo and Porcupine Hills Formations; 
the latter represented by a series of coalescing alluvial fans. 
Within the interior of the Cordillera, Eisbacher (1971) has 
described the Late Paleocene to Eocene Brothers Peak 
Formation as a series of alluvial fans which enclose sheets of 
silicic tuff. 

The thin pebbly sands which outcrop along the top of 
the recessive cliffs of Horton River and its tributaries are 
tentatively identified as the Miocene-Pliocene Beaufort 
Formation and are correlated with that formation of Banks 
Island (Hills, 1970) and Mackenzie Delta (Young, 1978). 

PALEOGEOGRAPHY 

Introduction 

The paleogeography of the region is discussed in terms 
of six paleogeographic lithofacies maps: 

I. Neocomian to Aptian (Fig. 31) 

2. Early and Middle Albian (Fig. 32) 

3. Late Albian to Turonian (Fig. 33) 

4. Coniacian to Campanian (Fig. 34) 

5. Campanian to Maastrichtian (Fig. 35) 

6. Maastrichtian to Tertiary (Fig. 36). 

The time intervals chosen enclose the major lithofacies 
of the three basins; however, due to the great size of the 
region described some overlapping of specific lithofacies 
occurs across the boundaries of adjacent time intervals. The 
intervals represent those periods when specific lithofacies 
developed in response to activities in source areas and, for 
the most part, describe those conditions that remained 
constant during any one interval. 

The paleogeographic maps are highly interpretive and 
represent the authors' "best guesses" for any given interval. 
The paucity of specific paleontological control, the Jack of 
outcrop within broad areas such as north of Great Bear Lake 



and the lack of detailed sedimentological information (e.g. 
paleocurrent data) from surface and subsurface sections lends 
a highly speculative quality to the interpretations. 

Pre-Cretaceous paleogeology 

The pre-Cretaceous geology of the report area is 
illustrated in Figure 2. The youngest pre-Cretaceous rocks 
comprise Mississippian elastic rocks which have been reported 
to occur beneath the Arctic Red Formation in the Amoco 
PCP A-I Cranswick A-22 well (well history report), Amoco 
PCP A-I Cranswick A-22, and Can Del Mobil et al. N. 
Ramparts A-59, wells (D.C. Pugh, pers. corn., 1978.). No 
Pennsylvanian, Permian, Triassic or Jurassic rocks are known 
to occur in the report area with the possible exception of 
Upper Jurassic rocks in the subsurface of Anderson Basin 
(Brideaux and Fisher, 1976, p. 8). As noted earlier in this 
report, many outcrop samples of Cretaceous rocks collected 
from the region contain palynological suites from each of 
these unrepresented systems. Approximately 100 black chert 
pebbles from Tertiary rocks were sectioned in anticipation of 
finding fossils; none were found. One or more of these 
systems may have been represented in the report area prior 
to a lengthy pre-Aptian period of erosion. Most of the 
reworked palynological components of Cretaceous rocks are 
marine dinoflagellates with those from the Mississippian and 
Jurassic systems being most abundant. 

The pre-Cretaceous geology comprised middle and 
lower Paleozoic rocks and Precambrian strata that regionally 
were disposed in a westward dipping homoclinal succession 
the topographic expression of which was probably a simple 
plain with local relief of up to 200 m. The south-central part 
of the homocline was interrupted by the Keele Arch, a 
northward extending anticlinal culmination. To the 
northeast, the northwesterly oriented Coppermine Arch 
existed as a potential source for elastic rocks as did the 
northeasterly trending Aklavik Arch Complex in the 
northwestern corner of the area. The Keele Arch, although 
structurally clearly defined by Albian time was rarely a major 
source of elastic material and probably existed as a 
topographically positive but low-lying area with respect to 
the adjacent basins. 

Neocomian to Aptian paleogeography and lithofacies (Fig. 31) 

Jn the Neocomian most of the region remained an area 
of non-deposition, probably a broad, low-relief landmass. Jn 
the northwest, however, the Eskimo Lakes Arch of the 
Aklavik Arch Complex was actively shedding elastics which 
were deposited upon its northwestern and southeastern flanks. 
Jn the Beaufort-Mackenzie Basin these elastics are 
represented by a Neocomian deltaic complex, part of which is 
expressed by the gas-bearing "Parsons Sandstone" (Cote et 
al., 197 5) beneath the modern Mackenzie Delta (Young et al., 
1976). On the southeast side of the arch complex, similar 
sandstones developed within a nonmarine to intertidal 
environment during earliest Neocomian (possibly Late 
Jurassic) time. These sandstones, included in the Gilmore 
Lake Member of the Langton Bay Formation, occur only in 
the subsurface of northern Anderson Basin and were 
penetrated by the Elf Horton River G-02 well (Yorath et al., 
[975). 

Jn Aptian time (Fig. 31), nonmarine deposition 
commenced over a broad area extending from Coppermine 
Arch in the northeast, across southern Anderson Basin and 
Carnwath Platform at least to the eastern edge of the 
embryonic Peel Trough. To the northwest, on each flank of 
Aklavik Arch Complex, similar nonmarine sandstones were 

transported towards the adjacent basins. On the north side of 
the complex, braided streams deposited microconglomerates 
in topographic lows such as at Atkinson Point where they are 
oil-bearing (Young et al., 1976). On the southeast side of the 
complex upper Gilmore Lake Member nonmarine sandstones 
and coal reflect deltaic deposition within a shore line and 
intertidal environment that defined the northern margin of a 
marine embayment that extended southwestward from 
Franklin Bay and which separated nonmarine deposition to the 
north from fluvial accumulations to the south. Within the 
marine embayment the lower beds of the Crossley Lakes 
Member suggest shallow marine environments into which 
flowed streams draining the Coppermine Arch. The Gilmore 
Lake Member on the flanks of Coppermine Arch grades 
northwestwards from coarse conglomerates through point bar 
deposits to estuarine siltstones and mudstones in the area of 
the marine embayment. 

Across the broad region of Carnwath Platform 
extending from Anderson River to Mackenzie River and 
southeastwards towards Great Bear Lake, nonmarine Gilmore 
Lake Member sandstones appear to have been predominantly 
deposited in paleotopographic lows created by pre-Cretaceous 
drainage patterns. North and east of the north bend of 
Mackenzie River a drainage divide appears to have separated 
streams flowing to the south and southwest into Peel Trough 
from those flowing northward towards the Crossley Lakes 
marine embayment. These sandstones represent fluvial 
deposits consisting of commonly cross-bedded, fine-grained, 
well sorted quartz arenites that probably were derived mainly 
through erosion of Precambrian and Cambrian quartzites on 
Coppermine Arch. On the east side of Keele Arch similar 
sandstones occur north of Great Bear Lake, and it is probable 
that Aptian sediments were deposited across the northern 
part of the arch and subsequently were eroded. 

Peel Trough developed as a foredeep to the Cordilleran 
orogen. Subsidence began during the Aptian as marked by the 
Martin House Formation to the west of the report area 
(Mountjoy and Chamney, 1969), and the basal glauconitic 
sandstone of the Arctic Red Formation within the report 
area. 

Early and Middle Albian paleogeography and lithofacies 
(Fig. 32) 

In Early and Middle Albian time widespread marine 
transgression occurred throughout much of central North 
America (Jeletzky, 1971). The incursion of marine conditions 
onto the craton began with advances via the area of modern 
Mackenzie Delta and widespread expansion of the Crossley 
Lakes marine embayment. During this interval mudst ones 
and shales of the upper Crossley Lakes Member and Horton 
River Formation were deposited in Anderson Basin. The 
rapidly deepening Peel Trough foredeep expanded 
southeastward so that the sea transgressed farther into the 
report area toward the east. This foredeep was filled with 
thick mudrocks and sandstones of the Arctic Red and Sans 
Sault Formations. 

At this time Keele Arch became a distinct, two-sided 
arch extending northwards into the open marine Albian seas. 
Great Bear Basin rapidly foundered and received fine-grained 
sandstones and mudstone, the coarser components of which 
were probably derived from Keele Arch and the Cordillera to 
the southwest. On the west side of Keele Arch, a thick 
succession of shallow marine fine-grained sandstones and 
mudstones of the Sans Sault Formation developed and 
extended westwards into the deepening Peel Trough foredeep. 
These sandstones and mudstones, although situated "off
shore" from the Cordillera were nonetheless derived from the 
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west or southwest. Facies relationships between the Sans 
Sault, Arctic Red and basal Trevor Formations are not clearly 
understood. 

To the northeast the Coppermine Arch is shown on 
Figure 32 to have been covered by marine shale. There is 
Ii ttle evidence for this interpretation except that on the 
western side of the arch Horton River Formation shales and 
mudstones contain no coarse components such as those of the 
underlying beds of the Gilmore Lake Member sandstones and 
conglomerates. This would suggest that marine conditions 
invaded the area of the arch which at that time had become 
subdued by the earlier erosion. 

Late AJbian to Turonian paleogeography and lithofacies 
(Fig. 33) 

During Late Albian to Turonian time widespread marine 
regression occurred in Anderson and Beaufort-Mackenzie 
Basins. The regression affected a large region including much 
of the Arctic Archipelago. 

Peel Trough, acting as a foredeep to the rising 
Columbian orogenic welt to the southwest and connected to 
the Boreal Sea via the Blow Trough (Young e t al., 1976) 
continued to receive Arctic Red Formation mudstones and 
siltstones in earliest Late Albian time. Soon thereafter, 
strong orogenic activity in the core zone of the Cordillera 
resulted in rapid and thick accumulations of sandy sediments 
ot' the Trevor Formation in the northwestern end of the 
foredeep. These sediments in part possibly were delivered to 
the foredeep via the Peel Re-entrant to the west of the 
report area. Towards the southwest the sandy sediments 
become finer grained and ultimately pass into shales of the 
Slater River Formation. These shales continued to fill the 
basin, coeval with the Trevor sands to the northwest until at 
least the close of the Turonian. The possibility of more than 
one source region and delivery route for the Trevor 
Formation sandstones is suggested by stratigraphic 
relat io nships between the Trevor Formation and Arctic Red 
Formation in the region from Cranswick River to Mountain 
Ri\ier. The conflicting lithostratigraphic and biostratigraphic 
data described earlier in this report suggest that the older 
Trevor Formation strata in the Snake-Peel Rivers region west 
of the report area (Mountjoy and Chamney, 1969) were 
deposited as a result of Middle Albian or earlier erosion 
within the adjacent Columbian Orogen to the southwest. On 
the other hand, the appearance of successively older Trevor 
sandstone strata in an easterly direction from Cranswick 
River (immediately adjacent to the western boundary of the 
report area) towards Hume River implies a source region 
within the Cordillera to the south and southeast. This latter 
interpretation is supported by the observation that the base 
of the Trevor Formation rests on older rocks of the Arctic 
Red Formation at Mountain River than at Hume River to the 
west and that the basal Trevor sandstones pass westerly into 
upper Arctic Red mudstones. 

During this interval marine conditions extended across 
the southern portion of Keele Arch to connect Great Bear 
Basin and Peel Trough. The long period of pre-Late Albian 
exposure of the arch had permitted the development of 
chalky, chert breccia saprolites on the axis of the arch. 
Erosion of the saprolite provided chert clasts which became 
incorporated into the unnamed basal conglomeratic 
sandstones equivalent to the Slater River Formation, and 
which developed as an arcuate elastic fan. To the east, 
toward Great Bear Basin, it is assumed that the 
conglomeratic sandstone facies passed into an open marine 
shale facies, recorded in the Upper Albian to Cenomanian 
mudstones and siltstones of St. Charles Rapids and St. 
Charles Creek areas and the Lower Turonian fish-bearing 
concretionary mudstones at Lac des Bois. 

Coniacian to Campanian paleogeography and Jithofacies 
(Fig. 34) 

Although the authors envisage essentially continuous 
deposition in southeastern Peel Trough from Late Albian
Turonian time (Slater River Formation) to Coniacian
Maastrichtian time (Little Bear and East Fork Formations), it 
must be acknowledged that no Coniacian age rocks have been 
identified anywhere in Peel Trough or Great Bear Basin, nor 
have they been reported in southern District of Mackenzie 
(Stott, 1960). In Figure 34 rocks of Coniacian age have been 
tentatively identified only in the area of northern Anderson 
Basin. Thus on purely biostratigraphic grounds a regiona l 
unconformity may exist, separating a Little Bear and East 
Fork sequence, above, from a Slater River sequence, below. 
Nonetheless the Coniacian, according to Jeletzky ( 1971 ), was 
a period of widespread transgression in the Canadian western 
interior and the Arctic Archipelago, and it is convenient to 
consider that the southeastern portion of Peel Trough 
remained negative throughout this period. 

In the proposed model, shale deposition that was 
initiated in Late Albian time with development of the Slater 
River Formation was interrupted in the southwestern part of 
Peel Trough by the introduction of a southwestern derived 
sandstone wedge comprising the Little Bear Formation in 
Coniacian to Campanian time; however, shale deposition 
continued in the eastern part of Peel Trough and on the 
subsided Keele Arch, with the accumulation of the East Fork 
Formation. Great Bear Basin may have been emergent during 
some part of Coniacian to Campanian time but at least the 
eastern part was the site of shale deposition in the Late 
Campanian. 

In northernmost Anderson Basin, which had been 
emergent since the Late Albian, marine transgression 
occurred in Late Coniacian time. Possible restricted marine 
circulation resulted in reducing conditions contributing to the 
development of pyritic shale which was subsequently oxidized 
at the surface to jarosite. Temperatures in the region were 
temperate enough to permit populations of marine reptiles 
and birds to flourish. 

Campanian to Maastrichtian paleogeography and lithofacies 
(Fig. 35) 

The age of the uppermost Little Bear and lowermost 
East Fork Formations is Middle Campanian and probably the 
temporal intervals represented in Figure 34 and 35 overlap. 
No lateral facies transition from sandstone to shale (Little 
Bear to East Fork) was observed in surface sections, but 
subsurface data (see Fig. 5) indicate such a relationship. 

Following deposition of the Little Bear Formation 
sandstones in southwestern Peel Trough, open marine 
conditions occurred which allowed for the deposition of East 
Fork Formation mudstones, shales and sandstones within the 
broad basin that extended eastward to include unnamed shales 
near Great Bear Lake. 

In Late Campanian and at least Early Maastrichtian 
time, sandstones derived from the Cordillera invaded the East 
Fork shale basin from the southwest. These shallow marine 
sandstones appear to pass northerly into open marine shales 
of the upper part of the East Fork Formation. These 
sandstones are possibly equivalent to the sandstones, coal and 
carbonaceous shales of the Wapiti Formation to the south 
(Stott, 1960). 

To the north, in Anderson and Beaufort-Mackenzie 
Basins marine regression produced the offlapping radiolarian 
shales of the Mason River Formation. These beds also 



contain vertebrate remains suggesting continued temperate 
conditions in the region. 

Maastrichtian to Pliocene paleogeography and lithofacies 
(Fig. 36) 

Figure 36 is a paleogeographic map for the combined 
Late Maastrichtian to Paleocene and Miocene-Pliocene 
intervals. The former are shown in Peel Trough and the 
latter are illustrated in Anderson Basin. 

Following the northward incursion of Campanian to 
Maastrichtian sands into the East Fork Formation shale basin, 
the sedimentary regime of southeastern Peel Trough changed 
significantly. Laramide uplift of the Mackenzie Mountains 
resulted in the development of syn-orogenic molasse in the 
form of a broad alluvial fan that prograded eastwards. 
Volcanism to the west, possibly as far removed as the St. 
Elias Mountains (Douglas et al., 1970, Figs. VIII-44 and 45) 
may have contributed ash which formed the well defined tuft 
layers within the fan complex. 

The alluvial fan deposits were subsequently deformed by 
Laramide Orogeny. Summit Creek Formation strata are 
tilted on the east flank of the southern end of MacKay Range 
and are probably overturned adjacent to the section of 
unnamed Upper Cretaceous sandstones, also on the east flank 
of the range. In eastern Great Bear Basin, local nonmarine 
and transitional Maastrichtian-Paleocene exposures suggest a 
regional termination of marine conditions which had occupied 
the region throughout much of Cretaceous time. 

Fluvial sediments, in Anderson Basin, possibly derived 
from Coppermine Arch, extended across the basin towards 
the northwest during the Late Miocene and Early Pliocene. 
These sediments were developed within a distributary stream 
complex which drained the gentle northwesterly dipping land 
surface that presently defines the surface of northern 
Anderson Basin. If these sediments are equivalents of the 
Beaufort Formation of Banks Island, the land surface thus 
extended across Amundsen Gulf. 

ECONOMIC GEOLOGY 

Hydrocarbons 

Anderson Basin 

Cretaceous and Tertiary rocks of Anderson Basin have 
low potential for production of hydrocarbons. Conglomerates 
at the base of the Smoking Hills Formation would be potential 
reservoir rocks, but are widely exposed, have gentle uniform 
dips toward the northwest and have been buried at most to 
about 300 m. Gilmore Lake Member sandstones are another 
potential reservoir, but they too are widely exposed and dip 
gently to the northwest. The Gilmore Lake has been buried 
to at least about 700 m, and possibly deeper - depending on 
the thickness of strata removed during development of the 
pre-Smoking Hills Formation hiatus. Permeability barriers or 
local structures in the subsurface of Anderson Basin would be 
required for favourable reservoir conditions. The Gilmore 
Lake occupies paleotopographic depressions on Carnwa th 
Platform and if a similar situation exists in the subsurface of 
Anderson Basin the possibility of reservoir-forming 
stratigraphic pinch-outs would be greater. 

Camwath Platform 

Oil-saturated sandstones and a number of oil and gas 
seeps (see Fig. 37) have been reported on Carnwath Platform 
(see Cook and Aitken, 1971, 1975). The sources of these 
seeps must be Paleozoic rocks in most if not all cases. A 
seep at Lac des Bois is known to be from Paleozoic rocks 
because local Cretaceous rocks are immature with respect to 
contained hydrocarbons (T.G. Powell, pers. corn., 1978). 

Peel Trough 

The paleo-drainage system documented on Carnwath 
Platform by Cook and Aitken (197 5) may extend to the 
southwest into the subsurface of Peel Trough, providing the 
possibility of porous channel-filling sands as a reservoir. If 
they exist they have been buried to about 2000 m, adequate 
for oil generation, but they are capped by glauconitic 
sandstones of the Arctic Red Formation. The fact that basal 
sandstones on Carnwath Platform are locally oil-bearing does 
not enhance the potential of any basal sandstone in Peel 

FIGURE 37. Oil seep at Rond Lake. 67°06'N, 125°26'W. 
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Trough because there the thick Late Devonia n Imperial 
Formation shales would preclude migration from th e deeper 
stratigraphic levels which supplied the oil on Carnwath 
Platform. Any oil trapped in such sands would, therefore, 
have to be derived from source beds in the overlying Arctic 
Red Formation or the underlying Late Devonian Imperial 
Formation. 

Southeastward in Peel Trough in the Candel Deckmg 
et al. E. Mackay B-45 well, oil has been discove red in the 
Upper Ordovic ian to Lowe r Silurian "cherty unit" of th e 
Franklin Mountain Formation. A drill stem test yielded 1830' 
(560 m) of 20° API gravity oil and 530' (160 m) of salt water 
(unpubl. well history report, Indian and Northern Affairs). 
The oil is immature and the source was the Slater River 
Formation based on geochemical evidence (Geochem 
Laboratories and Agat Consultants, 1977). Potential exists 
for other outliers of "cherty unit" or other pre-Cretaceous 
porous and permeable rocks buried by Slater River Formation 
on or adjacent to Keele Arch. 

With the Slater River as source beds, the unnamed basal 
c onglomeratic sandstone whic h locally underlies the Slater 
River is prospec tive. However, since it is exposed up-dip, 
structural or permeability traps would be needed. Maximum 
burial was during the Paleocene to Eocene and consequently 
oil generation may have been broadly contemporaneous with 
Laramide deformation. Subsurface Laramide structures 
involving the unnamed sandstone would therefore be 
'prospective. 

Sandstones of the Little Bear Formation and the 
sandstone member of the East Fork Formation pinch out 
eastward into potential source beds of the Slater River and 
East Fork Formations. Unfortunately these units have little 
to no porosity and have low potential as reservoirs. 

Great Bear Basin 

In Great Bear Basin a number of sandstones occur but 
·most are tight so far as is known. One notable exception is 
the basal sandstone, unit "A", which comprises a mature 
porous sandstone. Although almost certainly exposed up-dip 
to the northwest it pinches out up-dip to the south and 
probably to the east and west. It thickens and thins due to 
infilling of paleotopography, increasing the possibility of 
stratigraphic pinch-outs. 

Little is known about the bedrock geology of a large 
area north of Smith Arm on Great Bear Lake and east of Lac 
des Bois because bedrock is obscured by thick Quaternary 
deposits. It seems probable, however, that basal porous sands 
of unit "A" extend northward into this area. Structures 
related to the Franklin Mountains or Colville Hills may exist 
in the subsurface of Great Bear Basin because steeply tilted 
beds occur as far east as Manitou Island in Keith Arm of 
Great Bear Lake (Balkwill, 1971 ). Because such structures 
tend to be discontinuous and can follow a variety of 
structural trends they could be missed by conventional cross-
basin seismic surveys. Maximum burial of the basal 
sandstones appears to have been about 1000 m. 
Consequently, trapped hydrocarbons, if derived from 
Cretaceous rocks, would almost certainly be gas. On the 
other hand, Paleozoic oil, migrated from deeper levels, as on 
Carnwath Platform, could be trapped in the basal sandstone. 

Coal 

Coal beds occur in the Gilmore Lake Member of the 
Langton Bay Formation in Anderson Basin, and in the Summit 
Creek Formation in Peel Trough. Thin seams in the former 
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have been used as a fuel source by trappers and by the 
mission at Paulatuk (M ackay, 19 58), but deposits are not 
extensive. Potentially more significant deposits found near 
Fort Norman in the Summit Creek Formation have been 
explored by Manalta Coal. They are reported on briefly by 
Padgham et al. (1976). 

Hematite 

The local development of earthy hematite at the sites 
of modern or old bocannes within the Smoking Hills 
Format ion appears to be related to surface decomposit ion 
and/or oxidation and is not expected to be extensive beneath 
the surface. 

Bentonite 

The black plastic shale of the Horton River Formation 
was analyzed and found to contain between 22 and 30 per 
cent ch lorite and montmorillonite (A.E. Foscolos, pers. corn ., 
1972). The montmorillonite appears to be of the low swelling 
type with a high exchange capacity, therefore it has doubtful 
use as a drilling fluid material. Other shales such as those of 
the Arctic Red, Slater River and East Fork Formations have 
not been analyzed but are expected to have little commercial 
value. 
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APPENDIX l 

Descriptions of Tertiary and Cretaceous Formations in Peel Trough 

SUMMIT CREEK FORMATION 
(latest Maastrichtian to Paleocene) 

The type section 'omprises four partial sections which are located adjacent 
to an unnamed stream which drains the eastern flank of the uplands west of 
Tate Lake and which flows into the northern end of Tate Lake. The sections 
do not contain significant overlap nor gaps, and, for the most part their 
enclosed strata are well exposed. 

Station ~B-69-024 Latitude 64°28 ' N; Longitude 125°4l'W . 

Unit Litho logy 

Mostly covered . Talus comprises well 
sorted, unconsolidated chert, carbonate 
and quartzite pebbles and medium grained 
friable, light grey s andstone. A pale 
yellowish grey layer, 0. 6 m thick 
(tuff ? as below) occurs 1.0 m above the 

Thickness 
metres 

base of the unit 19.8 

Uppermost 20 m: Tuff, pale . yellow and 
grey weathering, friable (dry) plastic 
(wet), thin bedded, locally containing 
rounded chert a nd quartzite pebbles. 
Lowermost 3.6 m: Lignite, black, fissile; 
carbonized wood; interbedded with dark 
grey, soft, sandy mUdstone and 
siltstone 23.8 

Interbedded sandstone and conglomerate. 
Conglomerate, medium grey, massive, 
poorly consolidated, poorly sorted, 
ungraded, composed of subrounded 
pebbles, cobbles and widely scattered 
boulders of black chert, s iliceous 
shale, tuff, ~arbonate and quartzite 
in a matrix of grey, sandy clay and 
mudstone. Sandstone, medium grey 
weathering, well laminated, locally 
pebbly; laminae composed of dark grey 
mudstone and siltstone with poorly 
preserved plant impressions on 
bedding surfaces 

Covered. Talus comprises pebbles and 
cobbles of poorly sorted black chert, 

30.0 

carbonate and quartzite 10 . 6 

Sandstone, medium grey weathering, 
medium bedded, friable, c ross
laminated with thin mudstone laminae, 
composed of medium grained, well 
sorted, subrounded, frosted quartz, 
chert and carbonaceous grains; local 
thin lenses of chert and quartzite 
pebble conglomerate and rare, thin 
woody lignite bed s . Laterally the 
unit passes into well developed thick 
cross bedded intervals, the foresets of 
which are trunca ted by deep scours 
enclosing poorly consolidated pebble 
conglomerate 5 . 7 

The base of unit 3 of Station YB-69-024 
overlies the top of unit 2 of Station 
YB-69-023, the latter located 1.0 km 
southeast of the f ormer. 

Station YB-69-023 Latitude 64°28'N; Longitude 125°40'W. 
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Interbedded conglomerate and sandstone. 
Conglome rate, medium grey weathering, 
massive, poorly consolidated, fair to 
well sorted, composed of black chert, 
siliceous shale, carbonate and quart
zite pebbles. The conglomerate beds 
and lenses vary from 0.5 to 2·. 0 m thick, 
each of which shows a slight fining up
wards grading. Where lensed they vary 
from a few to several metres in length 
anp commonly overlie deep scours into 
underlying sandstone . Sandstone, 
medium grey weathering, thin to medium 
bedded, friable to poorly consolidated, 
composed of medium grained, well sorted, 
subrounded frosted quartz, chert and 
carbonaceous grains with local thin 
pebble beds and "floating" pebbles 30.5 

Height 
Above Base 

metres 

295. 7 

275 .9 

252. l 

222.l 

211.5 

205 .8 

Unit Litho l ogy 

Interbedded tuff, muds tone and woody 
lignite. Tuff, pale yellow and mottled 
yellow and orange weathering, blocky, 
thin bedded, friable, composed of very 
fine to fine grained irregular fragments 
of amorphous, partly devitrified sili
cate of a general orthoclase composition. 
Mudstone, rusty maroon and dark grey 
weathering, blocky, contai ning abundant 
poorly preserved plant debris and car
bonized wood; this material enc l oses 
l ow g r a ded, woody, black, friable 
lignite beds from a few centimetres 

Thickness 
metres 

to 0 . 5 m thick 16.8 

No te: Within this interval and 
approximately 2. 5 km west of St a tion 
YB-69-023 is a small, lens-like body 
of white to light grey , . dense, finely 
vessicular welded tuff or ignimbrit e , 
enclosed by brick r ed, baked siliceous 
muds tone . 

Station YB-69-022 Latitude 64°28'N; Longi tude 125°34 'W. 

Conglomerate, massive, mottled grey 
and rusty brown weathering, well in
durated, resistant, molded into reSular 
hoodoos, composed of graded unit s 
averaging 1. 2 m thick within which 
cobbles (15 cm max. dimension) at the 
base rapidly fine upwards to well 
sorted pebbles (3 to 5 cm), clast 
composition comprises black chert and 
siliceous shale, tuff, quartzite and 
carbonate in decreasing order of 
abundance; numerous thin to medium 
beds of medium grey, fine t o medium 
grained pebbly sandstone. Fossils , 
C-41896, Appendix II(f) 29.0 

Covered, adjacent inaccessible cliffs 
show hoodooed cong lomerates as above 

Sandstone, medium grey weathering, 
well laminated and crossbedded, com
posed of medium grained, well sorted, 
subrounded, fro s ted quartz, chert and 
carboriate grains, poorly indurated and 
cemented; this unit passes laterally 
into resistant, well indurated conglom
erate, its basal contact with unit 4 is 
sharp a nd the upper contact with unit 6 
is g radational 

Conglomerate. as above, graded units 
well developed in cycles 2.5 to 3.0 m 
thick, the basal cobbles are predomi
nantly ovoid quartzite and carbonate 
and the intervening pebble intervals 
are mainly tuff and black chert, the 
unit is developed into resis tant and 
irregular hoodoos, conglomerate matrix 
consists of ferrous, medium grained 
pebbly sandstone 

Sands tone, rusty grey-brown wea th-
e ring, thin bedded, well indurated, 
flaggy, composed of fine to medium 
grained, well sorted, subrounded 
frosted quartz, chert and carbonaceous 
grains, cemented by ferrous clay and 
mudstone; the unit passes laterally 
into cyclically graded conglomerate as 
above, upper and lower contacts with 
units 4 and 2 are sharp 

Conglomera te, rusty maroon and grey 
brown weathering, massive, composed of 
poorly sor ted pebbles and cobbles (2 to 
15 cm) of black chert, siliceous black 
shale, quartzite, carbonate, ironstone 
and minor tuff in a dense groundmass of 
medium to coarse grained carbonaceous 
sandstone 

Covered, loose t a lus composed of poorly 

sorted pebbles and cobbles as above, 
much loose sand 

3. 6 

1.0 

22 .3 

1.0 

9.0 

59. l 

Height 
Above Base 

metres 

175 . 3 

158. 5 

129. 5 

125. 9 

124 .9 

102.6 

101. 6 

92. 6 



Unit Lithology Thickness 
metres 

Station YB-69- 021 Latitude 64°29'N; Longitude 125°33'W . 

Conglomerate, medium grey weathering, 
some 0. 5 to 2. 0 m thick brown weath-
ering intervals, massive, c rudely 
graded, c omposed of generally poorly 
sorted pebbles and cobbles (2 tb 15 cm) of 
black chert, carbonate and widely scattered 
speckled tuff and quartzite, graded 
units average 2.0 m thick, crude 
imbrication evident in lower parts 
of each graded unit, matrix composed 
of grey and brown, coarse grained, 
ferrous sandstone; throughout the 
conglomerate beds a re thin (20 cm 
thick) layers of carbonaceous pebbly 
muds tone 33. 5 

Unnamed Upper Cretaceous Sandstone 
(Campanian) 

The sandstone unit is locat e d on the e ast flank of Mackay Range at 
Latitude 64°36'N; Longitude 125°36'W. The section is overturned, 
dips at 80° towards the west and encloses 147 m of well exposed 
strata . 

11 

10 

Sandstone, dark brown weathering, 
medium bedded, jointed, with well 
develope d interference ripple marks 
on bedding surfaces, compos ed of 
medium to fine grained, well sorted, 
angular to subrounded clear and 
frosted quartz and carbonaceous 
grains; minor maroon, fissile, thin 
bedded, sandy muds tone 

Shale, black, highly carbonaceous, 
grey and yellow orange weathering, 
fissile, friable, contains thin 
(1 cm) lenses of carbonized wood. 
Fossils, C-8715i Appendix II(e) 

Sandstone, light grey to white 
weathering, medium to thick bedded, 
composed of medium grained, well 
sorted, subangular to subrounded, 
frosted quartz and carbonaceous 
grains; the unit is jointed 

Sandstone, dark brown and rusty 
brown weathering, massive, ripple 
laminated, friable, composed of 
medium to locally coarse grained 
and locally finely conglomeratic 
quartz and dark chert, the latter 
well rounded and locally "floating" 
in coarse grained ferrous sandstone 

Sandstone, banded grey and dark 
brown, thin and medium bedded, very 
fissile and flaggy, friable, com
posed of fine to medium grained, 
subangular to subrounded clear 
quartz and finely disseminated 
carbonaceous material, ironstone 
concretionary beds are c01mnon 
throughout and become increasingly 
abundant upwards; minor intervals 
of interbedded, banded dark grey 
to black and brown sandy mudstone 
and fine grained argillaceous 
sandstone 

Sandstone, generally medium yellow 
brown weathering, thin bedded at 
base grading to medium bedded at 
top, highly jointed with minor 
horizontal faults in lowermost 
4. 5 m, composed of fine to medium 
grained, fair sorted, frosted, 
subrounded quartz and disseminated 
carbonaceous material, moderately 
friable; minor 0.3 m intervals of 
dark grey sandy mudstone; ironstone 
concretions occur throughout and 
near the top of the unit, horizons 
of irregularly "clotted" ironstone 
occur in an interval about 1.5 m 
thick, top of unit capped by a 
15 cm thick dark maroon concretionary 
bed; sedimentary structures include 
small load casts, sandstone pillows 
and rare ripple laminations 

15. 8 

2 .4 

16 . 5 

3.~ 

36.6 

29 .o 

Height 
Above Base 

metres 

33. 5 

146 . 9 

131.1 

128. 7 

112 . 2 

108.6 

72 .o 

Unit Lithology 

Sandstone and interbedded mudstone, 
banded brown, rus.ty maroon a nd 
grey weathering, very thin to thin 
bedded, flaggy, rubbly: sandstone 
composed of fine grained with some 
interlaminated medium to coarse 
grained quartz and chert, indi
vidual laminae well sorted; common 
thin beds of maroon ironstone and 
nodular ironstone; 4 cm thick 
layer of woody debris at base 
of unit 

Sandstone, medium brown weathering, 
massive, pervasively jointed, 
friable, laminated with thin 
ferrous mudstone and siltstone 
laminae that are commonly intri
cately convoluted into flattened 
"S" curves 

Sandstone, medium grey weathering, 
very thin bedded, friable, pervasively 
jointed, rubbly, composed of fine 
grained, angular, clear quartz and 
disseminated carbonaceous grains; 
some beds display fin&. grained sand
s tone "clots" bounded b}r convoluted 
sandy muds tone laminae; local 
spheroidal inclusions of dense ferr
uginous sandstone; minor widely dis
seminated wood fragments 

Sandstone, medium brown weathering, 
thin to medium bedded, flaggy, friable, 
pervasively jointed with iron stain on 
joint surfaces, composed of fine grained, 
angular, c lear quartz, disseminated 
carbonaceous grains; interbedded with 
thin bedded, flaggy, mottled grey and 
rusty brown weathering, argillaceous, 
fine grained sandstone and siltstone; 
the unit contains abundant wood casts 
and rare burrowed intervals 

Sandstone, medium grey and mottled 
rusty brown weathering, very thin to 
thin bedded, argillaceous, very fine 
to fine grained, well sorted; bedding 
planes defined by thin laminae of 
argillaceous siltstone; some beds 
contain compressed irregular "clots" 
of argillaceous, medium grained sand
stone; burrows and grazin g marks 
common. Fossils, C- 9285; Append!~ II(e) 

Base of member not exposed. 

EAST FORK FORMATION 

Shale Member 
(Campanian and Maastrichtian) 

Thickness 
metres 

6 . 1 

9. 8 

15.5 

6.1 

5. 5 

Height 
Above Base 

metres 

43 .o 

36.9 

27 .1 

11.6 

5. 5 

The name "East Fork Formation 1
' was introduced by T .A . Link in a private oil 

c ompany r eport. The name was later adopted by R.M. Hart and other Canal 
Project geologists whose brief description of the "type section" (Tassonyi, 
1969, p. 111) was the basis upon which Stewart (1945) formally recognized the 
name. 

The 
11

type section" (Tassonyi, 1969) or "type locality" (Stewart, 1945) 
occurs on East Little Bear (East Fork of Little Bear) River near its junction 
with Little Bear River. According to Hart (reported in Hume, 1954 and 
Tassonyi, 1969) 259 m of strata are exposed there. One of the a uthors (CJY) 
examined the locality in. 1969 and found that only the basal 76 m remained 
exposed, the remainder being covered by talus and trees. This. s ection and 
others in the region a;ce inadequate for t ype section status and it is 
suggested that such sections should be designated from the subsurface of the 
region where a number of wells have penetrated complete basin-centre Sequences. 
Insofar as this report does not include detailed descriptions of subsurface 
strata the authors feel that it is premature to assign a subsurface type 
section . 

For the sake of completeness in this appendix, the following is a description 
of the East Fork Formatioh (shale member) near the junction of Little Bear 
and East Little Bear Rivers. 
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Unit Lithology 
Thickness 

metres 

Station YB-69-032 Latitude 64 °47 'N; Longitude 126 °02 'W. 

Shale, dark grey to black, soft, 
plastic, uniform, locally slightly 
silty, recessive, forms sluggish 
soft talus fans; laterally across 
a siiiall gully and at the equivalent 
topographic ·revel, minor thin beds 
of coarse giained, pebbly sandstones 
and shale- chip conglomerate sand
stones occur at the base of the unit. 
The uppermost 58 . 4 m of this unit are 
largely covered, isolated poor out
crops and talus concentrations show 
black, plastic shale. Fossils, 
C-23930-33, C-23935-36, C- 23938-40; 
Appendix II (d) 

Conglomerate, rusty maroon and medium 
grey weathering, poorly indurated, 
basal 45 cm composed of subrounded 
to round black chert and carbonate 
pebbles in a friable matrix of silty, 
coB.rse grained ferrous sandstone. 
Upper part of unit comprises well 
sorted fine pebble conglomerate. 
The two parts of the unit constitute 
one graded unit. Laterally, in 
poorly exposed recessive slope out
crops, the conglomerates are replaced 
by black shale as above with thin (5 
to 15 cm) lignite seams 

Base of unit 1 is in contact with sand
stones of Little Bear Formation. 

LITTLE BEAR FORMATION 
(Santonian and Campanian) 

74. 2 

1. 8 

Height 
Above Base 

metres 

76. 0 

1. 8 

The type section of the Little Bear Formation is composite, composed of two 
sections, each located on the east bank of Little Bear River. The formation 
name was used by T .A. Link in an unpublished oil company report and later 
adopted by Canal Project geologists. On the basis of the Cano! Reports 
Stewart (1945) gave official recognitiOn to the formation and designated the 
Little Bear River as the "type locality" . In this report a formal type 
section is proposed, comprising the two partial sections whose geographic 
coordinates appear below . No significant overlap nor gap occurs between the 
two sections of the type section. 

Station YB-69-026 Latitude 64°37'N; Longitude 126°18'W. 

East Fork Formation; shale, dark 
grey to black, soft, plastic, 
locally slightly silty 

Little Bear Formation 

Mudstone, medium grey, rusty brown 
and orange banded weathering, 
blocky, crumbly, cononon ironstone 
and ferrous shale nodules. The 
uppermost 0.3 m comprises a dis
tinct yellow weathering band com
posed of 80% quartz and equal 
proportions of illite and kaolinite; 
its contact with unit 5 (East Fork 
Formation) is undulatory with local 
relief on the contact of 0. 5 m 

Upper 0.3 m siltstone, dark grey to 
black, very carbonaceous and 
argillaceous. Middle 0. 6 m sands tone, 
medium grey weathering, medium bedded, 
blocky, friable composed of fine 
grained, well sorted, frosted quartz 
in an argillaceous siltstone matrix. 
Lower 0. 3 m coal and carbonized wood 

Sandstone, light to medium grey weathering, 
massive, blocky, jointed, composed of 
fine grained, well sorted, subrounded, 
frosted quartz, carbonaceous grains and 
white, tripolitic chert; local horizons 
are well laminated with black carbon
aceous, gently convoluted laminae 

1 Mudstones, rusty brown, maroon and dark 
grey banded weathering, blocky, inter
bedded with widely separated thin (2 
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to 5 cm) beds of medium grey, laminated, 
fine grained, argillaceous sandstone 
which become more numerous upwards. 
The contact with unit 2 appears dis
conformable with local relief on the 
contact surface of about 0 . 3 m 

1. 8 

7. 3 

1.2 

9.1 

75.0 

228. 7 

226.9 

219 .6 

218 .4 

209.3 

Unit Lithology 
Thickness 

metres 

Station YB- 69-025 Latitude 64°37'N; Longitude 126°18'W. 

Sandstone, light grey weathering,medium 
bedded to massive, some thin beds at 
the base, jointed, composed of very 
fine to fine grained, well sorted, 
angular to subrounded, clear and 
frosted quartz, dark and tripolitic 
chert and disseminated carbonaceous 
grains, upwards the unit becomes medium 
grained, well laminated with _minor low 
angle cross-laminae; near the top of 
the unit some bedding surfaces display 
hemispherical (4 cm dia.) ferrous sand
stone nodules, sandstone beds in this 
part are locally pebbly with widely 
distributed (O. 5 cm) rounded chert 
grains 

Covered, very recessive slope, talus com
posed of sandstone blocks from unit 7 
and medium grey and maroon, friable 
muds tone 

Sandstone, light to medium grey weath
ering, medium bedded, jointed, 
blocky, locally well laminated with 
thin, silty carbonaceous material, 
composed of fine g rained, well 
sorted, angular, clear and frosted 
quartz, tripolitic chert and dis
seminated carbonaceous grains, 
mostly grain supported 

Mudstone, dark rusty brown and maroon 
weathering, jointed, blocky and 
nodular weathering in upper part, 
grades to maroon weathering argil
laceous siltstone at top. Fossils, 
C-23929; Appendix Il(d) 

Interbedded sandstone, mudstone and 
siltstone, sandstone dominant, mud
stone and siltstone occurring as thin 
beds and laminae; sandstone, light to 
medium grey weathering, locally 
banded rusty brown and grey brown, 
thin to locally medium bedded, friable, 
blocky, composed of fine grained, 
well so.rted, angular to sub angular, 
clear quartz, tripolitic chert and 
carbonaceous grains, matrix of ferrous 
silty clay, commonly well laminated; 
sedimentary structures include sand
stone pillows enclosing medium grained 
sandstone, symmetrical (oscillation) 
ripples, rain imprints and numerous 
grazing trails. Mudstone and silt
stone, dark grey and rusty grey brown, 
soft, friable, occurs as thin inter
beds and parting laminations. In 
middle of unit is a 2 cm thick seam of 
low grade coal and carbonized wood 
overlain by a 12 cm thick interval of 
iron encrusted, well sorted sandy 
pebble conglomerate. Fossils, C-23928; 
Appendix II (d) 

Muds tone, rusty brown weathering, blocky, 
friable, jointed, grading to siltstone 
upwards, parting laminations of silt
stone display irregular grazing trails 
and woody debris. Fossils, C-23927; 
Appendix Il(d); C-8719-20; Appendix II(e) 

Mudstone, medium grey and locally mottled 
rusty brown weathering, friable, blocky, 
coarsely micaceous, common lenses and 
small irregularly shaped masses of 
Fe clays, upwards the unit grades to 
argillaceous siltstone and ultimately 
to fine grained friable sandstone 
which contain irregularly shaped 
pockets of concentrated carbon-
aceous material. Fossils, C-23926; 
Appendix II (d) 

Base of formation not exposed. 

39.6 

34. 7 

9. 5 

5. 5 

21.0 

9. 7 

14. 3 

Height 
Above Base 

metres 

134 .3 

94. 7 

60.0 

50. 5 

45 .o 

24.0 

14. 3 



Unit Lithology 

SLATER RIVER FORHATION 
(La t e Albian ? t o Turonian ? ) 

Thickness 
metres 

Height 
Abov e Base 

metres 

The type a r ea of the Slater River Formation occurs along Slater River . 
Stewart (1945) firs t defined the formation based upon a description by Foley 
contained in a Cano l Project report. One of the authors (CJY) examined the 
formation at the locality listed below and conc luded that exposures in this 
area nor a t other l ocalities a r e sufficiently complete or wel l exposed f o r 
type s ec t ion designa tion. It i s s ugges t e d tha t such be obtained from the sub
s urface where several exploratory wells have penetrated complete sequ ences. 
The followin g description from the "type locality" is included in thi s app end ix 
for comp l e t eness. 

S t a tion YB- 69- 012. Latitude 64°57 ' N; Longitude 126° 15'W. 

Shale, black weathering soft, 
plastic fissile, platy weathering ; 
regularly interbedded with th in 
(2 cm) beds of pa l e c ream to medium 
brown weathering, fib rous bentonite; 
con c ret ionary layers occur throughout 
t he section ; s hale bedding planes 
connn.onl y display seleni t e r ose ttes 
and in the middle of the section 
fish scales a nd Inoce2"Cl111UB fragments 
are common; minor fine grained a rgil
lac eou s sandstone beds (1 cm) 
at the base 

Base of formation no t exposed. 

SANS SAULT FORHATION 
(Early and Middle Albia n) 

60.0 60.0 

The Sans Sault Formation is synonymous wi th " San s Sault Group11 of Stewart 
( 1945). The t ype section of the formation occurs a t the wes t end o f East 
Mountain a long the eas t ern s ho r e of Mackenzie Rive r. Nei ther the t op nor 
base o f the formation is exposed. 

Station YB- 69-064 Lati tude 65°42 ' N; Longitude 128°47 'W. 

11 Sands t one , medi um grey brown weathering, 
thick bedded, blocky weathering; the 
i nte rva l is mostly composed of talus 
blocks 

10 Mudstone, rusty maroon wea therin g, 
b l ock}r , moderately friab l e; wel l 
develop ed fossiliferous ironstone 
beds and ironstone concretionary 
i nterva l s; minor medi um gr ey, fi n e 
grained sands tone beds at the top. 
Fossils, C- 9321, 84788 , 84792 ; 
Appendix II (b) 

Sandstone, medium g r ey brown weathering, 
medium t o thick bedded, general l y 
ve r y argil l aceous a nd matrix
s upporte d but with some grain
suppo rt ed l enses; finely i nte rbedded 
wi th dark gr ey argillaceous silt
s t ones. Fossils C- 9319 and C-9320; 
Appendix II (b) 

Sandstone, ligh t t o medium grey brown 
weathering , thin to medium bedded, 
hard; dense , composed of fine 
grained, well sorted, subrounded 
qua rtz, matrix- supported by cal
ca reous siltstone and argi llaceous 
mate r ial, c ommonly mic ro- cross
l amina t ed with carbon aceous and 
a r gi llaceous laminae ; rare iron
stone con c retiooary beds (8 to 
1 2 cm) distributed unevenly 
throughout; sandstone beds separated 
by 2 cm to 1.5 m thick intervals of 
da rk grey, blocky, a rgillaceous 
siltstone and mudstone. This unit 
and those a bove underl ie the rapids 
adjacent to the type section. 
Foss il s , C-9314-17; Appendix II\p) 

Fault 

Covered, talus consists of dark 
grey to black muds tone and large 
rusty maroon ironstbne concre tions 

45. 7 

18.3 

18 . 3 

25. 9 

76 . 2 

441. 8 

396.1 

377. 8 

359.5 

333. 6 

Un i t Lithology 

Irite rbe dded sandstone, s ilts tone and 
mudstone; sandstone, medium brown 
weathering, locally rusty maroon 
mo ttled , thin t o medium bedded; 
composed of matrix-supported, fine 
grained, well sorted quart z i n 
cal ca r eous cement and argillaceous 
matrix, commonly burrowed; mudstone 
a n d silt s t one, med ium to dark grey, 
friable, a rranged in in t erval s from 
0. 5 t o 2. 0 m thick , common i rregular 
grazing trails on bedding sur faces 
of silt s t one ; t his unit is laterally 
replaced by fine grained sandstones 
as a bove. Fossils, C-9313; Appendix 
II(b) 

Cover ed; sma ll, wide l y sca tte r ed ou t
crops display dark maroon a nd dark 
g r ey weathering, friable mudstone 
a nd a r gil l aceou s silts tone with 
minor thin (1 cm) inte rbeds of 
ca l car eous sandstone 

Interbedded sandst one and mudstone as 
above; sands t one, light to medium 
br own weathering, thin bedded, hard, 
dense, cal careous intermittently 
laminated with th in carbonaceous 
a nd calcareous siltstone laminae; 
muds t one, dark g r ey, ve r y sandy, 
blocky, occurs as intervals f rom 
0. 3 to 1.0 m thick . Fossil s , 
C- 9310 a n d C-9312 ; Appen.dix II (b) 

Covered; widely scattered outcrops com
prise dark grey weathering, b l ocky , 
calcar eou s siltstone and mudstone 

I nterbe dded sands tone, silts t one a nd 
muds t one; sands t one: light to 
medium grey a nd g r ey b r own weath
ering, th i n to medium bedde d, hard, 
dense, ca l careous, composed of fine 
grained , fair t o well sort ed quartz 
i n a n argillaceous a nd calcareous 
matrix, l ocally ca l ci te- cement ed 
but where calci t e i s l eached , sand
s t one has weathered to l oose uncon
sol i da t ed sand, locally lamina t e d 
wi th thin, wi s py car bonaceou s 
laminae; mudstone: dark gr ey a nd 
commonly rus ty brown wea thering, 
friable , blocky, l ocall y very 
sandy, muds t one units vary in thick
ness from 2 cm to 0.8 m and a r e 
distributed evenly throughout; a 
prominent irons t one beds, 0.3 m 
thick occurs in the middle of the 
unit. The uppermos t 30 cm of the 
un i t is only intermittently exposed . 
Fossils, C-9303-04, c - 9306- 09; 
Appendix II ( b) 

Inte rbe dded sandston e and mudstone as 
above , ve ry calcareous, well l a m
ina ted with thin car bonaceous 
silts tone l aminae; rare concre
t ionar y intervals that l a t eral l y 
g rade t o i r onstone beds . 
Fossils , C-9301, C-9302; Appendix II (b) 

Base not exposed 

Thickness 
met r es 

22. 8 

15. 2 

22.8 

118.9 

64 . 9 

12 .8 

Height 
Above Base 

metres 

257. 4 

234. 6 

219. 4 

196 . 6 

77. 7 

12 . 8 

The following comprises a description of the Trevor and Arctic Re d For
mations as they occur in the Hume River area. .These sections are herein 
identified as the reference sections of these formations for northwestern 
District of Mackenzie. 

TREVOR FORHATION 
(Late Albia n to Turonian) 

"Plateau Forming Sandstones" 

Several "ribs" of t he 11Plateau Forming Sandstones" are exposed on the flanks 
o f low-relief h i lls south of "Yadek Lake" (Lat . 65°30.0 'N; Long. 130°04.S'W). 
The exposures consist of rubbly blocks on pale gr ey weathering, lichen ,covered, 
medium grained, poorly sorted, hard, dense sandstone composed of frosted, sub
rounded quartz, dark and tripolitic chert and feldspar. 

The lowermost 11 rib 11 is separated from the top of unit 33 below by about 30 m 
of covered interval across a horizon t al distance of about 3 km. 
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Unit Lithology Thickness 
metres 

Station YB- 69-091 Latitude 65°26'N; Longitude 130°03'W. 

33 Sandstone, medium grey weathering, 
thick bedded to massive, dense, 
composed of fine grained, 
moderately well sorted, angular 
to subangular, grain-supported 
quartz, chert and feldspar; some 
thin carbonaceous laminae 

32 Muds tone, dark grey and rusty brown 
weathering, blocky, friable, 
laminated with thin, discontinuous, 
siltstone; minor sandstone as above 
at top 

31 Sandstone, medium grey brown weathering, 
thin to medium bedded, blocky, 
composed of well sorted, fine 
grained, matrix-supported, frosted, 
subrounded quartz, chert, feldspar 
and carbonaceous grains in soft 
muds tone matrix 

15.2 

9 . 1 

9.1 

Station YB-69-081 Latitude 65°25 'N; Longitude 130°01 'W. 

30 Covered, widely scattered outcrops 
display dark grey to black, soft, 
plastic shale as below; slopes on 
opposite side of Hume River (below 
unit 31 above) display soft, sticky 
talus fans 

29 Shale, black, soft, plastic, recessive, 

28 

27 

26 

minor thin (0 . .5 cm) bentonite laminae, 
widely separated 0.3 m thick ironstone 
concretionary layers mainly in the 
lower part. This unit and unit 30 
above occurs within the valley 
occupied by the easterly directed 
segment of Hume River prior to 
where it turns sharply southward 

Sandstone, yellowish brown weathering, 
thin bedded, fine grained, well sorted 
well laminated with thin carbonaceous 
mudstone laminae; a thin, ironstone 
pebble layer occurs near the top of 
the unit; well preserved grazing 
trails, burrows and interference 
ripples at the top 

Covered 

Mudstone, dark grey weathering, local 
thin rusty brown weathering inter
vals, blocky, nodular weathering, 
minor fine grained sandstone inter
bed s at the base becoming more 
numerous towards the top, unit 
capped by a 7. 6 m interval of medium 
brown weathering, thin bedded, fine 
grained, well sorted, dense, grain 
supported s andstone. Fos s ils, 84798; 

122 .0 

70.1 

16.8 

21.3 

Appendix II (c) 47. 3 

25 

24 

23 

54-

Covered, scattered poor exposures 
display thinly interbedded dark 
grey muds tone and medium grey, 
fine grained sandstone 15. 2 

lnterbedded sandstone and muds tone; 
sandstone, brownish grey weathering, 
thin to medium bedded, jointed, 
flaggy, composed of fine grained, 
well sorted, grain supported, 
slightly argillaceous, quartz and 
ea rbonaceous grains; muds tone, 
blocky, crumbly, very sandy. Sand
stones are well laminated with thin 
carbonaceous laminae, locally showing 
climbing ripple structure; the 
uppermost sandstone contains thin 
c hert pebble conglomerate streaks; 
the sandstone s are disposed in three 
subunits averaging 3.0 m thick. Fossils, 
84800; Appendix II (c) 54 · 9 

Interbedded sandstone and mudstone as 
above; sandstones are generally 
thin bedded and disposed in four 
subunits with intervening mudstone 
intervals 8.0 to 10.0 m thick 35 . 0 

Height 
Above Base 

metres 

1152 .o 

1136. 8 

1127. 7 

1118. 6 

996.6 

926. 5 

909. 7 

888 . 4 

841. l 

825. 9 

771. 0 

Unit 

22 

21 

20 

19 

Lithology 

Inaccessible . Oppos ite bank displays 
thinly interbedded mudstone and 
s ands tone and minor thin irons tone 
concretionary intervals 

Sandstone, grey brown weathering, thin 
bedded, flaggy, hard, dense, composed 
of fine grained, well sorte d, matrix 
supported, quartz. carbonace ous and 
micaceous grains in mudstone matrix, 
local scour-and-fill structures near 
the top and minor thin nodular iron
s tone beds at base 

Interbedded sandstone and mudstone as 
unit 23 above 

Interbedded sandstone and muds tone as 
above ; mudstone subunits very thin; 
sandstones display micro and macro 
crossbedding, ripple lamina tions 
occur in the uppermost sandstone ; 
sandstones are mainly grain 
supported 

18 Inaccessible. Opposite bank displays 
thinly interbedded mudstone and very 
thin bedded, da rk grey weathering 
s andstone 

17 Sandstone, dark brownish grey weathering, 
thin to medium bedded but with massive 
aspect, jointed, flaggy, composed of 
fine grained, well sorted, grain 
supported, frosted, subrounded quartz 
and widely disseminated tripolitic 
chert; sandstones are finely laminated 
with thin mudstone partings and black 
carbonaceous laminae 

16 Inaccess ible. Opposite bank displays 
thinly interbedded dark grey and 
rusty brown banded mudstone and 
thin bedded sandstone which 
increases in thickness and 
frequency upwards 

15 Inaccessible. Opposite bank shows 
Sandstone, dark brownish grey 
weathering, thin to medium bedded 
with a massive aspect, jointed, very 
resistant; minor thin mudstone 
interbeds 

14 Inaccess ible. Opposite bank shows 
dark grey weathering, blocky mud
stone and thin; grey brown weathering, 

Thickness 
metres 

70. l 

27. 4 

34. l 

8. 5 

88.4 

14. 6 

32 .0 

16.8 

flaggy sandstone 51.8 

13 Sands tone, medium brown weathering, thin 
bedded, flaggy, hard, dense, composed 
of fine grained, well sorted, quartz, 
carbonaceous grains and finely dis
s eminated tripolitic chert in an argil
laceous matrix; local interference 
ripples on bedding surfaces 3.0 

12 Mudstone, dark grey and rusty maroon weath
ering, very sandy, blocky, crumbly, 
locally nodular, comm.only with very low 
amplitude interference ripple marks on 
bedding surfaces; minor thin intervals 
of dark grey weathering, flaggy sand-
stone in upper part 45. 7 

11 ·sandstone, rusty brown weathering, thii;i 
bedded, very resistant with thin sandY 
mudstone interbeds, rusty ironstone 
·interbeds; sandstones composed of fine 
grained, well sorted, frosted, subangular 
to subrounded quartz and micaceous grains 
in an argillaceous matrix; sandstones 
developed into small pyritic nodules and 
small pillows, well laminated, hard and 
dense 4. 0 

10 Mudstone, dark grey and rusty maroon weath
ering, banded, very blocky, crumbly, 
grading to nodular weathering at top; 
numerous thin ironstone interbeds 30. 2 

Height 
Above Base 

me tres 

736.0 

665. 9 

638 . 5 

604. 4 

595. 9 

507. 5 

492 .9 

460.9 

444 .1 

392 .3 

389 . 3 

343 . 6 

339 . 6 



Unit Lithology 

Sandstone, as above, common disseminated 
tripolitic chert, common "floating" 
ironstone nodules, and small egg
shaped ferrous sands tone nodules 
oriente.d perpendicular to bedding, 
rare ripple marks 

Mudstone, dark grey, locally rusty brown 
weathering, nodular to blocky weath
ering, rare plant impressions on 
bedding surfaces; interbedded with 
dark grey brown weathering, very 
thin bedded, fine grained, well 
sorted sandstone 

Sandstone, medium grey and grey brown 
weathering, thin to medium bedded, 
flaggy, with minor thin sandy mud
stone interbeds, sandstone composed 
of fine grained, well sorted, sub
rounded, matrix supported quartz, 
carbonaceous and dark chert grains, 
finely disseminated tripolitic 
cherts and micaceous grains, well 
laminated with thin carbonaceous 
mudstone laminae, locally calcareous, 
rare ironstone conglomeratic streaks, 
common current ripples on bedding 
surfaces and rare sandstone pillows 

Inaccessible. Opposite bank displays 
interbedded nodular, dark grey 
weathering mudstone and thin bedded, 
grey brown, flaggy weathering sand
stone 

Sandstone, as above, common nodular iron
stone conglomeratic streaks 

Inaccessible. Opposite bank shows poorly 
exposed thin bedded, grey brown sand-
s tone and interbedded dark grey mudstone 

Sandstone, as above, rare disseminated 
glauconite, common low amplitude 
current ripples with poorly preserved 
plant debris in ripple troughs 

Interbedded sandstone and mudstone as 
above, very poorly exposed 

Interbedded sandstone and mudstone; 
sandstone, brown and grey weathering, 
very thin to thin bedded becoming 
medium bedded upwards, hard, dense, 
well laminated with carbonaceous 
laminae, composed of fine grained, 
well sorted, matrix supported quartz 
in argillaceous matrix; mudstone, 
dark grey and rusty brown weathering, 
blocky, very sandy. The sandstone and 
mudstone intervals are regularly inter
bedded at the base, sandstones become 
dominant upwards and show undulatory 
contacts with mudstones, and rare 
ripple marks on bedding surfaces 

Contact with silty concretionary mudstone 
member of Arctic Red Formation gradational. 
Contact chosen at the base of first unit 
where sandstone is dominant lithology. 

ARCTIC RED FORMATION 
(Early and Middle Albian) 

Thickness 
metres 

3. 7 

15.2 

9.1 

108. 2 

8. 2 

33 .5 

6.1 

96.9 

28.5 

Height 
Above Base 

metres 

309 .4 

305. 7 

290.5 

281.4 

173 .2 

165.0 

131.5 

125.4 

28 . 5 

The top of the Silty Concretionary Mudstone Member of the Arctic Red Forma
tion is in gradational contact with the Trevor Formation as described above. 
The uppermost 387 m of this member are exposed in dip slopes along the east
ward flowing segment of Hume River connecting the base of Station YB-69- 081 
(Trevor Formation) and the mouth of an unnamed creek flowing northwards into 
Hume River 1.6 1an to the east. The dip of the Arctic Red Formation is 45°N, 
thus the exposures of the upper part of the Silty Concretionary Mudstone 
Member along the eastward flowing segment of Hume . River are poor. The 
remainder of the member and the fossiliferous concretionary mudstone member 
are exposed in the unnamed creek valley. 

Unit Lithology Thickness 
metres 

Station YB-69-080 Latitude 65°24'N; Longitude 129°57'W. 

Silty Concretionary Mudstone Member 

14 Interbedded mudstone and sandstone; 
mudstone, dark grey and rusty maroon 
weathering, crumbly, friable, highly 
jointed, enclosing numerous ironstone 
concretionary beds and isloated con
cretions; sandstone, grey brown weath
ering, very thin to thin bedded, 
laterally discontinuous, composed of 
fine grained well sorted quartz and 
carbonaceous grains in a silty and 
argillaceous matrix; downsection the 
sandstones _grade to silts tones, become 
thinner and less frequent, 

13 Mostly covered; scattered outcrop display 
poorly exposed dark grey concretionary 
mudstone and siltstone. The top of 
this unit coincides with the mouth of 
the unnamed creek draining into the 
easterly flowing Hume River . 

12 Interbedded mudstone, siltstone and sand
stone, mudstone, dark grey weathering, 
crumbly, locally very sandy; sandstone 
and siltstone, medium grey weathering, 
very thin to thin bedded, finely 
laminated with thin gently convolute 
laminations, composed of very fine to 
fine grained and silt size quartz in 
an argillaceous and calcareous matrix. 

11 Mostly covered. Widely separated poor 
outcrops show dark grey 8.nd rusty 
maroon weathering concretionary mud
stone and thin, grey weathering 
locally calcareous siltstone; talus 
slopes commonly strewn with numerous 
irregular concretions 

387 . 0 

71.0 

4. 9 

163. 7 

Fossiliferous Concretionary Mudstone Member 

Heig~t 

Above Base 
metres 

1230. 8 

843. 8 

772.8 

767. 9 

The ~ontact between the Fossiliferous Concretionary Mudstone and Silty Con
cret1onary Mudstone Members is poorly exposed . . The contact appears grada
tional over a short distance of several me tres. 

10 Mudstone, dark grey and rusty brown and 
maroon weathering, distinctly banded, 
nodular weathering, friable but 
commonly fissile; numerous ironstone 
concretionary beds and isolated iron
stone concretions distributed evenly 
throughout, concretions are oblate 
to rounded and commonly contain 
fibrous calcite centres and rarely, 
poorly preserved ammonite remains 96.0 

Mudstone, dark rusty maroon and grey weath
ering, fissile, interbedded with thin 
(1 to 2 cm) intervals of pale yellowish 
grey bentonite; common concretionary 
intervals comprising be<lti and isolated 
oblate concretions, some containing well 
preserved ammonites; local black 
weathering bentonitic shale and mudstone 
intervals, highly slumpe d. Fossils, 
C-1002 7, C-10029-30; Appendix II (b) 105. 2 

Mudstone, dark grey to black weathering, 
fissile, enclosing numerous nodular 
and cylindrical ironstone concretions 
up to 0 . 5 m long, numerous fossiliferous 
oblate concretions as above; 40 m above 
the base is a well developed cone-in-cone 
concretionary horizon 0. 3 m thick. 
Fossils, C-10026; Appendix II (b) 109 .1 

Mostly covered. Scattered outcrops and 
talus display dark grey to black and 
locally rusty maroon weathering fissile 
concretionary mudstone; concretions are 
discoid 144. 8 

604. 2 

508. 2 

403.0 

293. 9 
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Unit Lithology 

Mudstone, dark grey to black, fissile, 
soft, plas tic; one 0. 2 cm thick con
cretionary bed in middle of unit, 
mudstone bedding planes display small 
linear tool marks and fine plant (?) 

Thickness 
met r es 

debris. Fossils , C-10025; Appendix II(b) 3.0 

Covered. Loose talus consists of blocky 
mudstone and widely scattered discoid 
concretions containing a central 
sphere enclosing poorly preserved 
ammonite material 39. 6 

Mudstone, dark grey to black weathering, 
fissile, and interbedded thin (1 to 
2 cm) pale yellow bentonite beds; 
numerous fossiliferous disk-and-ball 
concretions bearing well preserved 
ammonites; well developed cone-in-cone 
con cr e tionary bed a t top of unit 19.8 

Mudstone, as above but distinc tly nodular 
wea the ring, rare bentonite as above; 
in middle of unit is a laterally per
s istent, 2 cm thick silty limes tone bed 44.2 

Height 
Above Base 

metres 

149.l 

146.l 

106 .5 

86. 7 

Unit Lithology 

Covered. Talus comprises dark grey to 

Thickness 
metres 

black fissile muds tone grading to shale 30. 5 

Sandstone, medium brown weathering, 
generally medium bedded with some thick 
and very thin beds, fine grained, a rg i l
laceous at top, glauconitic, well 
lamina ted ; minor interbedded sandy mud
stone and minor streaks of shale-chip 
and black chert pebble conglomerate at 
base of unit; prominent 15 cm thick 
ironstone concretionary interval in 
middle of unit ; sandstone bedding 
planes display perpendicular burrow 
holes filled with siltstone and mud
stone, small irregular tool marks a nd 
small load casts; laminae a re commonly 
convolute 12. 0 

Base of unit 1 above is in s tructurally con
formabl e contac t with the Upper Devonian 
Imperial Formation. 

Heigh t 
Above Base 

metres 

42.5 

12 .o 

APPENDIX II 

Report on Fossils 

Appendix Ila 

Aptian and Older Fossils 

By W. W. BRIDEAUX 

NOTE: Nomenclature o f dinoflagellate species is that current in 
mid-1977 and has not been revised to reflect numerous 
changes proposed in Stove r and Evitt (1978). 

Stratigraphy 
and Callee tor Locality, Palynologic Assemb lage and Age 

GSC Loe . No. 
and Report Year 

Gilmore Lake Membe r ELF Horton River G-02 well 
Depth 335- 341 m 

C-12520 
1972 

69°51' 22.S"N, 127°15'56.25"W; NTS 97C 

Age: Senoniaaphaera microreticulata appears in sample C-12520. This species 
is restricted in outcr op to sect ion CR12A-68 , from 45-58. 5 m 
(150-195 feet). (Brideaux and Mcin t y r e, 1976). Loca l correlation with 
t his section, and the interval in ELF Horton River G-02 well is thus 
likely in part. Other species present in the interval 335-469 m 
indicate a Middle Albian age for the enclosed rock. 

Gilmore Lake Membe r Seismic s hot hole C-24106 
19 73 Chevron Standard Ltd. Depth 18 m 

67°19' 45"N, 129°32' 4S"W; NTS 106P 

Age: Early Cretaceous, Neocomian-Aptian palynologic reconnaissance only, s pecies 
list not provided. 

REFERENCES 

Brideaux, W.W. and Mcintyre, D.J. 
1976: Miospores and microplankton from Aptian-Albian rocks a l ong 

Horton River, District of Mackenzie; Geel. Surv. Can., 
Bu ll . 252, 85 p. 
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BY W.S . HOPKINS, JR. 

Stra t igraphy GSC Loe. No . 
and Collector Locali ty, Flora and Age and Report Year 

Unnamed poorly Outcrop C-4314 
consolidat ed sand with S . W. of Lac des Bois 1969 
carbonaceous layers 66°24 1 N, 124°52 l/2'W; NTS 96K 
D.G . Cook 

I.aevigatoapo:ritea sp. 
Osmunda.cidites wellmanii Couper 
Rouaeiaporitea cf. R. triarigularia Pocock 
Gleicheniiditea senonicus Ross 
Cicatricoaiapori tea australienaia 

(Cookson) Pontonie 
Cicatricosiapori tes cf. C. perforatua 

(Baranov, Nemkova, Kondratiev) Singh 
Cicatricoaispori tea sp . 
Trilobosporitea apiverrucatua Couper 
Trilobospol"itea cf . T. canadensia Pocock 
Muroapora fZorida Pocock 
Deltoidoapora sp, 
Spha.gnwn antiquaaporitea Wilson and Webster 
Lycopodiuinspol"itea auatroclavatidites 

(Cookson) Pocock 
Baculatiaporitea sp. 
Cyathiditea australis Couper 
Verrucosiapori tea sp. 
?Cedrua sp. 
Pinua sp . Haploxylon-type 
?Keteleer>ia sp . 
Tsugaepollenites meaoxoicua Couper 
Taxodiaceae 
?Araucariaci tea sp. 
Podocarpus sp . 
Claaaopollis classoides (Pflug) 

Pocock a nd Jansonius 
Monoaulcitea sp. 
Ephedra sp. 
?Quercua-type 

Age: Aptian 

Comments: Sample C-4314 is most inte resting in that it contains a relatively 
large flora, and f or the most part the palynomorphs are well 
preserved. The most abundant e lements of the flora appea r to be 
the coniferalse, suggesting a wide-spread conifer forest in the 
a rea at the time of deposition . Most elements of the florule 
would be compatible with a Jurassic or Cretaceous age, but 
severa l more sharply delimit the age interpreta tion . Rouaeispol"ites 
has been found in rocks ranging in age from Barremian to Early 
Aptian of Canada, Cicatl"icosiaporitea perforatus from Aptian to 
Turonian of Canada , and the USSR; and Murospora florida has been 
recorded from Neocomian to Aptian of both Australia and Canada . 

The highly doubtful Quercus-type grain, if it is truly tricolpate, 
would suggest a t least an Albian age . However, the identification is 
questionable at beet , and consequently is disregarded in drawing an age 
conclusion. 

Consideration of the overall flora, plus those which appear to have a 
more res tricted s tratigraphic r ange, leads me to consider this sample 
to be most probably Aptian in age. 



Stratigraphy 
and Collector 

Gilmor e Lake Member 
D.G. Cook 

Location, Flora 1 and Age 

Outcrop, east of Thunder River 
67°37 1 N, 130°0S 'W 

Gleicheniiditee senonicue Ross 
Cyathiditee minor Couper 
Cyathidites australie Couper 
Densoisporites cf. D. velatue 

Weyland and Krieger 
cf. Hymenozonotriletes sp. 
Oemundacidites wellmanii Couper 
Lycopodiwneporites cf. L. 

austroclavatidites (Cookson) Pocock 
Lycopodiwnsporitee lrtlrg~natue Singh 
Deltoidospora junctwn (Kara-Murza) Singh 
Deltoidospora. sp . 
Sphagnwn antiquasporitee Wilson and 

Webster 
cf. Cicatricoisporites sp. 
Cingutriletes sp . 
cf. Murospora sp. 
?Trilobosporites sp. 
Triletes spp . 
Alisporites sp. 
PodocaPpidites sp. 
assorted bisaccate pollen grains (conifers) 
Spheripollenites sp. 
Tsugaepollenites meeozoicus Couper 
Tsugaepollenites sp. 
Cycadopi tes sp. 
Monosulcitee sp. 
cf. Araucariaci tea sp. 

Age: Lower Cretaceous, probably Aptian. 

GSC Loe. No. 
and Report Year 

C-10072 
1971 

Comments: This sample is undoubtedly Cretaceous in age. The lack of typical 
earliest Cretaceous spores as well ~s a lack of typical Late 
Cretaceous spores and pollen suggest a late Early Cretaceous age 
for these samples. I would consider Aptian as a reasonable inter
pretation. A complete lack of phytoplankton suggest these are 
continental sediments. 

BY N.S. IOANNIDES 

Stratigraphy 
and Collector 

Unnamed beds 
D. C. Pugh 

Locality, Flora and Age 

Atlantic Ontaratue K-04 well 
66°33'37.5"N, 130°46'10.3"W; 
NTS 106 0 
Depth 46-67 m (3 samples) 

Three samples prepared from this interval 
yielded very similar microfloras. In 
addition to terrestrially derived 
Cretaceous palynomorphs, marine elements 
were represented in fair abundance. They 
included Odontochitina operculata 
(0. Wetzel) Deflandre and Cookson, 
Oligosphaeridiwn ccmple:z; (White) Davey 
and Williams, O. pulcherrimwn (Deflandre 
and Cookson) Davey and Williams 
Gardodiniwn eisenacki Alberti, Mu.derongia 
asyrmietrica Brideaux, M. staurota 
Sarjeant and Cyclonepheliwn sp. cf. C. 
tabulatum Davey and Verdier. 

Reworked material was present comprising 
several specimens of the typical latest 
Devonian spore Spelaeotriletes lepidophytus 
(Kedo) Streel. The presence of this species 
indicates an age of Fa2d-Tnlb (Tnla referred 
to as Strunian by some authors). 
S. lepidophytus was associated with 
Auroraspora macra Sullivan, and apparently 
younger forms (Miss issippian) such as 
Densosporites cf. intermedius Butterworth 
and Williams and Lycospora pe l lucida types. 
These elements may have been derived from 
the Peel River area to the west. Rare, 
probably pre- lepidophytus spores 
(?Frasnian) were also observed. 

The dinoflagellates recovered suggest an 
Early Albian (or Late Aptian) age. 

As above 
Depth 91-131 m (7 samples) 

A seemingly drastic qualitative change 
was documented at 91 m. Abundant 
Frasnian palynomorphs such as species 
of Archaeoperisaccus, Hystricosporites, 
Ancyrospora, Calyptosporites velatus 
(Eis.) Richardson and the megaspore 
species Ocksisporitee connatispinosu.s 
Chi and Hills and Lagenicula devonica 
Chaloner, were seen (megaspores 
identified by A. R. Sweet). Accom-
panying members included S. lepidophytus 
and other Late Devonian and Mississippian 
forms in association with Early Cretaceous 
palynomorphs. The "Frasnian" complex 
was progressively reduced from 91 m down 
to 131 m. 

GSC Loe. No. 
and Report Year 

C-15567 /160-220 
1978 

C-15567 /300-430 

Stratigraphy 
and Collector Locality. Flora and Age 

GSC Loe . No. 
and Report Year 

Higgs, K. 

The known occurrences of reworked Frasnian 
into Cretaceous outcrop samples in the 
Peel River region and north of Ontaratue 
river have led the writer to have the coal 
verification (hand-picked coal fragments 
ultrasonically treated). It contained 
among others, abundant bissaccate pollen 
Claesopollie, Cyathidites and 
Cerebropollenites mesozoicus (Couper) 
Nilsson, an assemblage not typical of, 
but often found in Lower Cretaceous non
marine sediments. The absence of mai-ine 
Cretaceous elements was expected because 
of the coaly nature of the lithology. 
Therefore the absence of Palaeozoic 
palynomorphs would probably suggest that 
this horizon is sti ll within the Lower 
Cretaceous interva l. 

As above 
Depth 134-171 m (4 samples) 

An influx of Frasnian spores, associated 
with sporadic Strunian or younger elements, 
occurred at 134 m and persisted down to 
171 m. As above, among others, species of 
Archaeoperisaccus, Hystricospori tes, 
Ancyrospora, Lagenicula devonica, 
Ocksiaporitee connatispinosus and 
Calyptosporites velatus dominated the 
assemblages. For the Cretaceous-
Devonian boundary to be drawn with 
certainty further samples should be 
prepared down the section. At present, 
because of the rather abrupt reappearance 
of Frasnian elements at 134 m and their 
numerical persistence down to 171 m, a 
provisional Frasnian age is proposed for 
this interval. 
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BY D. C. MCGREGOR 

Stratigraphy 
and Collector 

Unnamed 

Locality, Flora, and Age 

From a pingo, 8 mi. east of 
Horton Lake. Field No. CD87a 
and CD87c; 
67°30 l/3'N, 122°1/2'W; NTS 960 

Spores: 
cf. Aneimia dorsostriata Bolkh. 
Cicatriaosisporites dorogensis Pot. 

and Gel. 
Cyathidi tee sp. 
Gleicheniidites senoniaus Ross 
Leiotriletes sp. 
Lophotriletes sp. (cf. Lygodiwn) 
Lygodioisporites sp. 
c f. Lycopodiwn subrotundat:um Kara-Mursa 
cf. Osmwuia · 
Trilobosporites apiverrucatus Couper 

Pollen: 
Abietineaepollenites sp. 
Cycadopites sp. 
Ephedripi tes sp . 
Pinuspollenites sp. (Pityosporitee) 
cf. PodocaPpidites biformis Rouse 

GSC Loe. No. 
and Report Year 

5535 
1960 

57 



Age: The iden tif ications given above are based on sample CD87a , and all remarks 
he r e apply to t hat sample only. Sample CD87c yielded ve r y few r ecognizabl e 
microfossils. Those t hat were seen suggest, however, that it is the same 
o r near l y the same age as CD87a. 

The age of the assemblage is Early Cretaceous . The abunda nce of schizae
ceous types (Cicatricosispol'ites , Lygodioisporites, cf . Aneimia) i nd ica t es 
tha t the assemblage i s post- J urassic , and the absence of angiosperm pol l en 
indicates that it pr obabl y is pre- Albian. Trilobospol'ites apiverrucatus is 
regarded by Co uper (1958) , as a key form for t he Wealden. 

The micro fossil s in CD87a are well prese rved. There i s no evidenc"e what
ever .,f mixing wi th olde r or younger forms than Lower Cretaceous ones. 
The possibili ty of secondary deposi tion of the microfossils appears to 
be eliminated . 
Material has not been updated since 1960. 

Couper• 
1958 : British Mesozoic microspores and pollen grains. Pa l aeontographica 

103(B)' 75-179. 

BY W.W . BRIDEAUX 

Stratigraphy 
and Collector 

Slater Ri v er 
For mat ion 
J.D. Aitken 

Appendix lib 

Lower to Middle Albian Fossils 

Locality , Palynol ogic Assemb l a ge, and Age 

Outcrop 
64°27 l/2'N, l'26°18 'W ; NTS 96D 

palynologic reconnaissance only• species 
lists not provided . Large population of 
dinoflagellates with good diversity. 

GSC Loe. No. 
and Repor t Year 

C-5539 
1976 

Age: There a re several new (to the writer) species in the assembl age, but it 
appears basically to be Albian (Middle to ( ? ) Upper) without typical 
Cenoma nian- Turonian f o rms, although many of the s pecies present range 
into the Upper Cretaceous. 

unnamed s tra t a 
C.J. Yorath 

Outc r op 
Big Smith Creek; 
64 °4l'N , 124°23 ' W; NTS 96C 

Tanyospha.eridiwn sp. AE of Brideaux 
O'Ligospha.eridium complex (White) 

Davey and Williams 
Chlamydophorella nyei Cookson and Eisenack 
Dictyopyxidia sp. 
derived Devonian spores 

G-9277 
19 75 

Age : Cretaceous, probably early Cre taceous. An absence of diagnostic species 
precludes furthe r r efinement of the age of this assemblage. 

Arctic Red Formation Aquitaine Dodo Canyon K-03 well 
Dep th 488 m; 
65°02'33" N, 126°46 ' 14 "W; NTS 96E 

Hystrichod.iniwn voigtii (Alberti) Davey 
E:r:ochosphaeridiwn phragmites Davey, 

Downie, Sarjeant and Williams 
?terodiniwn sp, cf, P. alatwn Eisenack 
Microdinwn opa.cwn Brideaux 
Chlamydophorella nyei Cookson and 

Eisenack 
Spiniferites ramosus (Ehr enbe r g) 

Loeblich and Loeblich 

Age: Early Cretaceous, probabl y Albian. 

Ar ctic Red Formation Aqui taine Dodo Canyon K-03 well 
Depth 701 m 
65°02 '33 11N, 126°46' 14"W ; NTS 96E 

Odontochitina operculata (O. We tze l ) 
Deflandre a nd Cookson 

Microdiniwn opa.cwn Brideaux 
Vitreisporites pa.llidus (Reissinger) 

Nilsson 
caved Upper Cretaceous dinoflagellates 

(rare) 

Age: Early Cretaceous , late Hauterivian to Albian. 

Arctic Red Formation 
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Aquitaine Dodo Canyon K-03 well 
Depth 853 m 

65°02 ' 33"N, 126°46' 14"W; NTS 96E 

Senoniasphaera miaroreticulata Brideaux 
and Mcintyre 

Cyclonepheliwn distinctwn Deflandr e 
and Cookson 

Gonyaulaaysta hyalodermopsis (Cookson 
and Eisenack) Sarjean t 

Oligosphaeridiwn complex (White) Davey 
and Williams 

C-302 68/1600 
1975 

C-30268/2300 
1975 

C- 30268/2800 
1975 

Stra t igraphy 
and Collector Locality, Palynol ogic Assemblage , and Age 

Oli gosphael'idiwn anthophorwn (Cookson 
and Eisenack) Davey 

Palaeoperidiniwn aretacewn (Pocock ex Davey) 
Lentin and Williams 

Gal'dodiniwn trubeculoswn Alberti 
Aptea sp. cf. A. polymorpha. Eisenack 

Endoscriniwn aJJrrPanulwn (Gocht) 
Vozzhennikova 

Leptodiniwn cancellatwn Brideaux and 
Mc i n t yre 

Odontoahitina operculata (O . Wetzel) 
Defl andre and Cookson 

Leptodiniwn delicatum (Davey) Davey 
Appendicisporites s p. 
Aequitriradites spinulosus (Cookson and 

Dettmann) Cookson and Det t mann 

Age: Early Cretaceous , Al b ian (several speci es of this assemblage 

GSC Loe. No. 
and Report Year 

have been found previous l y only in the Horton River Formation of Middle 
Albian age). 

BY T.P. CHAMNEY 

Stratigraphy 
and Collect or Locali t y . Fauna and Age 

Cr oss l ey Lakes Member Tchane t a River 
J.D. Aitken 67°15 'N, 127°29 ' W; NTS 96M 

Saccarrmina lathrami Tappan 
Haplophragmoides spp. 
Siphotextularia spp. 
?Trocharrrrrinoides sp. 
?Verneuilinoidea sp. 
megaspores 

GSC Loe. No. 
and Repor t Year 

C- 2575 
1970 

Age: Ear l y Cretaceous (Early t'b Midd le Albia n). Siphotextularia spp. , including 
Siphotextularia rayi Tappan, a re the index markers for the sil t y zone of 
the Anderson Plains a rea . 

Arctic Re d Formation 
D.G. Cook 

Age : Middle Albian. 

Stratigrapy 

Outcrop 
Grandview Hills 
66°59 1 N, 131°20 ' W; NTS 106J 

Hippocrepina sp . , few 
Hypel'Cl11111ina sp., abundant 
Jaculella sp. , r a r e 
Saacarmrina lathl"GTl1i Tappan, few 
S. sp. , abundan t 
Anrnodiscus sp . , few 
Glomospire Z la paraTmlodiacua (McGill and 

Loranger), common 
Glomospira cf. G. eucalla McGill and 

Loranger, few 
G. cf. G. obesa McGill and 

Loranger, few 
G. sp., ab undan t 
Reopha:c sp . , common 
H. cf. H. volubilis Romanova, few 
lj . ex. gr. H. spissus St elck and 

Wall, common 
Haplophragmoides sp ., very abunda n t 
Amnobaculites cf. A. fragmentarius 

Cushman, few 
Spiroplectinata bettenstaedti Grabert, 

very abundant 
Gaud.ryina ex. gr. G. canadensis 

Cus hman , few 
Trochcurmina ex. gr. T. canningensia 

Tappan, abundant 
Verneuilinoides sp., few 

and Collector Loca lity, Fauna and Age 

Crossley Lakes Member Outc r op 
D.G. Cook 67°21 ' N, 130°15'W; NTS 1060 

?Gaudryina ex. gr. C. nanushukenais 
Tappan (rare) 

plant r oots (common) 
?faecal pellets (common) 

C- 5547 
19 70 

GSC Loe . No. 
and Report Year 

C-10069 
1973 

Age: Lower Cretaceous , Albian und iffer entiated, biost ratigraphic equivalent 
Sans Sault- Slater River Fo rmations. 

Unnamed unit "E" Sinclair Wolverine Creek D- 61 wel l 
Depth 128 m 
65°10 '14"N, 124°12'52"W; NTS 96F 

Reop'hax af f. troyeri Tappan 
Trochanminoidea sp. 
ATTUTIObaculitee frugmenta:rius Cushman 
( ?)Textularia sp. 
(?)Trochammina sp. 
Gaudryina nanushukensis Tappan 
(?)rad i ol arian 

Age: Gaw:i:ryina nanushukensis is a Middle Aibian form. 

C-1 2195 
1971 

Environment: The compl exity of the agglutinated foraminifers indicates this 
is a ma r ine assemblage which may have had an open marine· 
access. 



Stratigraphy 
and Collector 

Unnamed unit "C" 

Locality, Fauna and Age 

Sinc l air White fish Riv e r K-76 well 
Depth 506 m 
65°35 ' 32nN, 124°29'16"W; NTS 96F 

Ammodiscus cf. mangusi Tappan 
Reop1w.x aff. subfusifoPmis Ear land 
Haplophragmoides spp. 
Amnobaculites frogmentari us 

Cushman 
(?) Trochamnina sp . 
Verneuilina sp. 
Gaudryina sp. (short stubby) 
G. sp. 
(?) Dorothia sp. 

GSC Loe. No. 
and Report Year 

C- 12213 
1971 

Age : Gaudr>yina sp. (short stubby) is of Middl e Albian age. The GaudryiM 
specimens are sharply tricarinate, indicative of older forms of the 
species and a l so indicative of Middle Albian. 

Environment: The abundance and variety of both simple and complex agglutinated 
foraminifers suggests the sample was formed in a marine 
environment, probably near shore and c lose to a good food supply. 
The lack of bivalve prisms and wood fragments i s s urpris ing, 
but may be attributable to tidal current winnowing. 

Unname d unit "A" As above 
Depth 772 m 

Bathysiphon sp. 
(?) Hippocr>epina sp . 
(?)Mi liamniM sp . 
Haplophragmoides multiplus 

Stelck and Wall 
Haplophragmoides aff. H. platua Loeblich 
Haplophragmoidea ex. gr . gi gas minor> Nauss 
Textularia aff. T. gravenori 

Stelck and Wall 
T. aff. T. topagorukensis Tappan 
(?)Trochamnina sp. 
Gaudryina nanushukensis Tappan 
(?)Verneuilinoides sp . 

C-12218 
1971 

Age: Gaudryina nanushukensis is an Ear ly Cretaceous, Albian form. The tenuated 
and rugged (dwarf) forms of GaudJ>yina and {?) Hippocr>epina are more 
indicative of older forms (Early to early Middle Albian) of these two 
genera . 

Environment: The dwarfed nature of the foraminifers and the large quantities of 
amorphous pyrite s uggest thi s deposit formed under toxic conditions. 
At this time there does not appear to have been any freshening 
of the sea waters from fluviatile or deltaic sources as indicated 
by the presence of megaspores in the absence of wood fragments. 

BY W. S. HOPKINS, JR. 

Stratigraphy 
and Collector 

Buff coloured shale 
containing wood 
fragments, 
Gilmo r e Lake Member? 
M. E. Ayling 

Age: See comments. 

l.ocali ty, Assemblage and Age 

Wes t of C.:tnot Lake 
67°25'N, 129°13 1 W; NTS 106P 

Deltoidosporu sp. 
Densoispor>ites sp 
Gleichennditea sp 
Murosporo sp. 
Sphagnum sp . 
Lycopodiwn cf. L. novomexicanwn 

Anderson 
Lycopodiwn sp. 
Acanthotr>iletes sp. 
Laevigatosporites sp . 
? Klukispol'i tes sp . 
Pinus - type 
Tsugaepollenites sp . 
Lar>ix - type 
Cupressaceae - Taxodiaceae types 
Alnus sp . 
cf. Betula sp . 
Chenopodiaceae 
Te traporate , ve ry small, unidentified 

GSC Loe. No. 
and Report Year 

C-5542 
1970 

Comments: Preservation of the angiosperm pollen appears much better than that 
of the spor es or gymnosperm pollen. This s uggests contamination of 
the samp l e either from the over- lying Pleistocene or recent vegetation. 
If all the pollen and spores are indigenous to the sample we would 
be forced to conclude that we are dealing with a Pleistocene or 
Tertiary unit. However, if we conclude that the angiosperm pollen 
are contaminants , as seems likely, a Lower Cretaceous age is suggested. 

The lack of small, simple tricolpate pollen grains characteristic of 
the Upper Albian suggest a pre-Late Albian age. Furthermore, the 
lack of more typical Lower Cretaceous spores would suggest a post
Aptian age. Therefore, and this is only a hunch, the indicated age 
is most likely Lower or Middle Albian. 

A complete lack of phytoplankton suggests a continental origin for 
this unit . 

Stratigraphy 
and Collector Locality, Assemblage and Age 

GSC Loe. No. 
and Report Year 

Sans Sault Formation 
C.J. Yorath 

Type section of Sans Sault Formation 
Near Sans Sault Rapids 
65°42 ' N, 128°47 1 W; NTS 106H 

0-6 m from base 
6 m - 13 m from base 
12 m - 18 m from base 
18 m - 24 m from base 
30 m - 41 m from base 
41 m - 49 m from base 
49 m - 78 m from base 
78 m from base 
197 m - 209 m from base 
213 m - 219 m from base 
244 m - 258 m from base 
334 m - 341 m from base 
341 m - 34 7 m from base 
34 7 m - 354 m from base 
354 m - 360 m from base 
360 m - 365 m from base 
366 m - 375 m from base 
378 m - 396 m from base 

1978 

C-9301 
C-9302 
C-9303 
C-9304 
C-9306 
C-9307 
C- 9308 
C-9309 
C- 9310 
C-9312 
C-9313 
C-9314 
C-9315 
C-9316 
C-9317 
C-9319 
C-9320 
C-9321 

These eighteen samples are highly carbonaceous, and contain only a very small, 
partially carbonized, and exceedingl y poorly preserved microflora. Indeed, 
preservation so poor that identifications are difficult and in some cases 
highly uncertain. Because the contain ed palynomorphs are essen tially the 
same in all samples, I have presented a composite microfloral listing rather 
than itemizing individual samples. 

?Sigmopoll i s , Cingulati spor>ites, Laevigatospol'ites, Cyathidites, Baculatispor>ites, 
Cicatr>icosispo:rites, cf. Apiculatisporie, Concavis s imispor>ites, Deltoidosporu, 
?Osrrrundacidites , Ver>r>ucosispol'ites, Appendicispor>ites, unidentified bisaccate 
conifer pollen, cf. Podocal'pidites, Inaper>tW"opolleni t es, Cycadopites , small 
psilate and microreticulate? tricolpate angiosperm pollen. 

In addition to the above listing all samples contained a substantial number 
of reworked Carboniferous and ?Devonian palynomorphs. 

This scabby assemblage is far from completely age diagnostic; however, good 
and abundant lower Cretaceous forms are absent, as are upper Cretaceous 
angiosperm pollen. 

However, the rare p r esence of probable "primitive" angiosperm pollen would 
suggest an age no older than Middle Albian . 

BY J. A. JELETZKY 

Stratigraphy 
and Collector Locality, Fauna and Age 

GSC Loe. No. 
and Report Year 

Unnamed strata 
Mobil Oil 

North bank of Smith Creek 
30 km from mouth 
NTS 96C 

"Gaetroplitee" (a new unpublished genus) n. sp. 
aff. cantianus Spath 1937 

28878 
1956/57 

Stratigraphy and Age: The identification of Gastroplites sp. indet. in the 
fossil lot 28878 previously proposed by the writer in 
the fossil report ~7-1956/57 is outdated. It must 
be revised as follows. The ammonite fragment of the 
lot 28878 is not congeneric with Gastroplites McLearn 1931 
as interpreted presently by the writer in a report 
s ubmitted for publica tion in the GSC Paper series. It 
belongs instead to a new genus of the subfamily 
Gastroplitinae Wright 1952 described in GSC Paper 79-22 
as Pseudogastroplites gen. nov. This new genus is not 
known to occur in the Canadian Western Interior Region 
proper (i.-e. region south of the Lower Mackenize Lowlands) 
to which the true Gastroplites is almost exclusively 
restricted. However, this new genus is widespread 
in the upper part of the Christopher Formation of the 
Canadian Arctic Archipelago. It also occurs in the 
European Arctic regions and in eastern England . The 
ammonite fragment of the lot 28878 is closely allied 
to "Gastroplites" cantianu.s Spath, from eastern England. 
Furthermore it is either conspecific with or very closely 
relate~ to the representative of the above mentioned 
new genus occurring at the GSC loc. 40602 and 40606 in 
the upper part of the Christopher Formation on Banks 
Island. Of these localities the GSC loc . 40606 occurs 
about 64 m (210 .feet) stratigraphically below its top. 
This Banks Island ammonite was identified as Gastroplites 
aff . canadensis by the writer (i.e. in Tozer and 
Thorsteinsson, GSC Mem. 330, 1962, p. 64 and in 
Jeletzky, GSC Paper 64-11, p. 90, Pl. Fig. 4) . However, 
this identification was changed in the above mentioned, 
report by the writer. The lot 28878 is correlated 
accordingly with the upper part of the Christopher 
Formation on the Banks Island and the equivalent beds 
of the Upper shale member of the formation elsewhere. 
The beds which yielded the fossil lot 28878 appear to be 
equivalent either to the basal beds (i.e. Pseudopulchellia 
pattoni Subzone) of the generalized Gastroplites Zone or 
to the upper part of the Unnamed Zone F in the Canadian 
Western Interior Region (see Jeletzky, 1968, p. 18, 19, 
Table l; 1971, p . 8, Fig. 2 and this Appendix in the 
discussion of the lot C-10032) . 

In terms of the international standard stages and European 
standard zones the lot 28878 is of the late, but not the 
latest, middle Albian age and apparently corresp9nds to the 
upper part of the Euhoplites lautus and Hoplites dentatus 
Zone. This lot is either approximately contemporary with 
or slightly younger than the lot C-10032 discussed below . 
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Stratigraphy 
and Collector Locality, Fauna and Age 

GSC Loe. No. 
and Report: Year 

Sans Sault Formation Measured section 84788 
1970 C.J. Yorath Sans Sault Rapids 379 m - 385 m 

Age and Correlation: 

Sans Sault Formation 
C.J. Yorath 

from base 
65°42'N, 128°47'W; NTS 106H 

Pleuroomya borealis Warren 

Pleuroomya borealis ·Warren was described from the. lower 
Albian to . early middle Albian BeudanticePG.S affine Zone in 
Lowe r Mackenzie River a r ea and is not known to occur any
where else (Warren, 1947, loc. cit.). The lot 84788 is, 
therefore, Albian in age and r e presents some part of Sans 
Sault shale. Ordinarily, this dating and correlation 
would have to be treated as tentative only as pelecypods 
like P. borealis tend to be long-ranging and facies bound. 
However, the presence of Sonnerotia (s. lato)? ex. aff. 
kitch1-ni Spath in the same interval of the section 
(see under the lot 84 792) dates the lot 84 788 as of the 
early early Albian age. 

As above 
385 m from base 

Sonnerotia (s. lato)? ex aff. kitchini 
Spath 

Pleu:romya sp. indet. 

84792 
1970 

Age and Correlation: Early lower Albian. Sonneratia? cf. kitchini zone 

Unnamed 
C.J. Yorath 

(see Jeletzky, 1968, p. 16) . The Sonnerotia? cf. kitchini 
zone was recently found to be the oldest Albian zone known 
in Can~da. This early lower Albian zone appears to be 
equivalent to the lower part of European Leyme'l'iel la 
tardefurcata. zone and the lower part of Brewericera.s 
(Leconteites) lecontei zone of the Pacific Slope of North 
America (see Jeletzky, 1977, p. 110). So far as known, 
Sonnel'atia? et. kitchini zone occurs near the base of Sans 
Sault Formation in Norman Wells area. Farther north it 
seems to be underlain by older lower Cretaceous (Aptian) rocks. 

Outcrop 
south of St. Charles Creek 
64°49 ' N, 124°26 'W; NTS 96C 

Pleuromya cf. boroealis Warren 

84793 

Age and Correlation: Possibly the saae general Albian age as for the lot 84788 
but this is a tentative suggestion only because of rather 
poor preservation of the only Pleuromya specimen available. 

Sans Sault Formation 
C.J. Yorath 

Age and Correlation: 

60 

Outcrop 
Donnelly River 
65°52 ' N, 128°23'W; NTS 106H 

Beudanticeras (G.rantziceNs) 
affine (Whiteaves) 

84795 
1970 

Presumably of the late early or early mid-Albian age 
and either from the Arcthoplites spp. Zone in the sense of 
Jeletzky (1975, p. 241, 242, Fig. 3) or from the next 
younger Unnamed Zone F o f Jeletzky ( 1968, p. 17, 18, 
Fig. 1 ) . This dating is tentative because of the poor 
preservation of all ammonites contained in the lot 84795. 
It must be pointed out that the above dating and correlation 
is emended as compared with the original report provided 
in 1970. Since that time the writer (see Jeletzky, 1. cit.) 
came to realize that Beudanticeras (Grantziceras) affine 
and all other GNntziceNB forms occurring in the Canadian 
Western Interior Region range consider ably higher than do 
the Arcthoplites species occurring in the same region. These 
Beudanticeras (GNnt2iceras) were found to occur alone in 
the otherwise ammoniteless rocks of the Unnamed Zone F of 
Jeletzky (1968, p. 17, 18, Fig. 1) and to range up either 
all the way or almost a ll the way to the base of the 
Pseudopulchellia pattoni Subzone of the generalized 
Ga.stroplites Zone (J e l e tzky, 1971, p. 8, Fig. 2). The 
upper lower Al bian part of the A'f'cthoplites spp. and 
Beudanticeras (Grant2iceras ) affine Zone of Jeletzky 
(1968, p . 17, 18, Fig. 1) was the refore, segregated into 
a zone of its own and renamed Arcthoplites spp . Zone in 
order to stress the unsuitability of Beudanticera.s 
(Grant 2iceras) affine and all allied BeudanticeNs (Grontziceras) 
forms as its zonal indices. So restricted the Arcthoplites 
spp. Zone of the Canadian Western Inter ior region is 
correl a tive with the upper lower Albian Brewericerus hulenense 
and Douvilleiceras spp. Zone of the Pacific slope of Canada 
and the approximately equivalent Douvilleiceras marrrniUatwn 
Zone (sensu Spath) of the European standard (see Jeletzky, 
1975, p. 241 , 242, Fig. 3; 1977, p. 110, Fig. 4 for further 
details). In the Lowe r Mackenzie Lowlands beds containing 
Beudantice r>as (Grant2iceNs) ex gr . affine- glabpwn-
mu.Zticostatwn have so far only been found in the Sans Sault 
Formation and its unnamed equivalents. The lot 84795 
represerits some part of this forma t ion. It appears to 
represent a younger part of Sans Sault Formation than 
the lot 84792. 

Stratigraphy 
and Collector 

Crossley Lakes Member 
Horton River 
Formation 
C.J. Yorath 

Age and Correlation: 

Horton River 
Formation 
T. P • Chamney 

Locality, Fauna and Age 

Outcrop 
69°17'N, 123°39'W; NTS 97D 

Panope? elongatissima (McLearn) 
Tancredia cf. T. ya:rwoodi Mc Learn 
Tancredia cf. T. stel.cki McLearn 

GSC Loe. No. 
and Report Year 

88070 
1974 

Most likely derived from some part of the Albian shale
siltstone division of Jeletzky (1959, p. 18-20) and of 
an early to early middle Albian age. However, all 
pelecypods of lot 88070 are now known to be long-ranging 
and facies-bound types. Therefore, the lot could possibly 
be derived from the underlying Upper sandstone division 
and be of an Aptian age. 

Outcrop 
Horton River 
69°19'N, 126°50'W; NTS 97C 

ammonite fragment resembling 
Arcthoplites (FreboU:liceros) irenense 

McLearn but not identifiable 
definitively even to the genus 

C-257 
1969 

Age and Correlation: Possibly represe nts the late lower Albian Arcthoplites spp. 

Horton River 
Formation 
T. P. Chamney 

Age and Correlation: 

Unnamed strata 
J.D. Aitken 

Age and Correlation: 

Horton River 
Formation 
H. R. Balkwill 

Age and Correlation: 

Crossley Lakes 
Member 
H. R. Balkwill 

Age and Correlation: 

Arctic Red 
Formation 
C.J. Yorath 

Zone of the Canadian Western Interior standard sequence 
as re-defined in the discussion of the lot 84795 but 
cannot be dated definitively because of an extremely poor 
preservation of the only amm.onite fragment available. The 
lot C-257 is at any rate of a general early to mid-Albian 
age because· of the general affinities of its aumonite fragment. 

Outcrop 
Horton River 
69°27'30"N, 126°54'W; NTS 97C 

C-258 
1969 

BeudanticeNB (Grant.:c:iceras) cf. glabrum (Whit.eaves) 
(immature specimen) 
serpulid worms, genus and species indet 

The same as for the l ot 84795. The dating is just as 
tentative because of the poor preservation of the only 
specimen available. 

Outcrop 
67°01 1 N, 131°07'W; NTS 1060 

A'f'Cthoplites cf. belli (McLeai::n) var. 
Beudanticeras (Grantaiceras) affine 

(Whiteaves) 

C-2019 
1971 

The same as for the lot C-257. However, the lot C- 258 is 
dated unreservedly as the generic assignment ,Of its 
Arcthoplites is definitive. Stratigraphic position of 
the lot C-2019 within Sans Sault Group remains obscure 
but it mus t be stratigraphically higher than the 
Sonneratia? ex aff. kitchini fauna collected by 
C.J. Yorath (GSC Loe. 84792). 

Outcrop, Kugaluk River 12 m 
below top of Formation 
69°04 1 N, 130°55'W; NTS 107D 

Beudanticeras (G:rantziceras) 
mu.lticostatwn Imlay 

C-3988 
1970 

The same as for the lot 84795 and C-258. The dating is 
provided without any reservations as the ammonites are 
well preserved. 

100 1 above base of Cretaceous 
Tributary of Andrew River 
67°44'N, 128°05'W; NTS 106P 

Aroctica cf. ZUnpidiana McLearn 
cf. Psilcxnya sp. indet. 
cf. Tracia sp. indet. (juven.) 
Pelecypods, genus and species indet. 

Arctica limpidicma McLearn is a prominent 
member of the late lower Albian Clearwater fauna 

C-5439 
1970 

of the Lower Athabasca area in the Canadian Western, 
Interior r egion. This species was, furthermore, 
never reported outside of the Albian rocks in Canada 
or northern Alaska. A general Albian (late Lower 
Cretaceous) age is the r efore suggested for the lot 
C-5439. It cannot be overstressed, hCXriever, that the 
genus Arctiaa is a long-ranging, facies-bound type 
which cannot be treated as a reliable index fossil. 

Outcrop 
Imperial River 
65°09 1 N, 127°50 1 W; NTS 96E 

Beu.danticeros (Grantziceras) 
affine (Whiteaves) 

C-9145 
1971 

Age and Correlation: The same as for the lot 84795, C-258, :md C-3988. The 
dating is definitive as the ammonites of the lot C-9145 
are well preserved. 



Stratigraphy 
and Callee tor 

Sans Sault 
Formation 
C. J. Yorath 

Age and Correlation : 

Unnamed strata 
C.J. Yorath 

Age and Correlation : 

Arctic Red 
Formation 
C.J. Yorath 

Locality, Fauna and Age 

Outcrop Maida Creek 
Directly across from Caracjou Ridge 
Fossils from lowest 12 m of 30 m exposure 
65°36'N, 128°15'W; NTS 106H 

Beudanticeras (Grantziceras) cf. affine 
(Whiteaves) 

Bew:ianticeras (Grantziceras ) cf. gtaprwn 
(Whiteaves) 

Inoceramus cf. cmglieus Woods 

GSC Loe. No . 
and Report Year 

C-10023 
1972 

The same as for the lot C-3988 and other lots of the 
group. The dating is, however, t entative because of a 
poor preservation of all ammonites available. The 
lot C-10023 is at any rate of an early to mid-Albian 
age because of the general affinities of its fauna. 

Isolated exposure 8 m thick 
Ontaratue River 
66°24'N, 131°02'W; NTS 106J 

Beudanticeras (Grantsicerds) affine 
(Whiteaves) 

Beudanticeras (Groantaiceras) n. sp. aff. 
affine (Whiteaves) 

indeterminate pelecypods 
(best specimens to Index Collection) 

C-10024 
1972 

The same as for the lots C-10023, C-91414 and other 
lots of that group. The dating is definitive because 
of good preservation of most of the ammonites of 
the lot C-10024. 

Measured section near Hume River 
146-149 m above base of Cretaceous 
65°24'N, 129°57 1 W; NTS 1068 

Beudanticeras (Croantaiceras) cf. 
affine (Whiteaves) 

C-10025 
1972 

Age and Correlation: The same as for the lots C-10023, C-10024, C-91414 and 

Arctic Red 
Formation 
C. J. Yorath 

Age and Correlation: 

Arctic Red 
Formation 
C.J. Yorath 

Age and Correlation: 

Arctic Red 
Formation 
C.J. Yorath 

other lots of that group. The dating is tentative, however. 

As above, 336 m above base of 
Cretaceous 

Beudanticeras (GrantzicerasJ cf. 
affine (Whiteaves) 

C-10026 
1972 

The same as for the lots C-10023. C-10024 and C-10025 and 
other lots of that group. The dating is just as tentative 
as in the case of the lot C-10025. 

As above, 410 m above base of 
Cretaceous 

Beudanticeraa (Crantsiceraa) cf. 
affine (Whitesves) 

C-10027 
1972 

The same as for the lots C-9141, C-10023 and other lots of that 
group. The dating is just as t entative as in the case of 
the lot C-10025 and other lots containing poorly preserved 
specimens of Beudanticeras (Grantziceraa). 

As above, 457 m above base of 
Cretaceous 
Although found in the scree, the 
specimen was located high above the 
creek immediately. below outcrop and 
is conside red to have been approximately 
in place. 

Beudanticeras ( GJtant.aicerasJ 
affine (Whiteaves) 

C-10029 
1972 

Age and Correlation : The same as for the lots 84795, C-3988, C-10024 and 
other lots of that group . The lot C-10029 is dated 
without reservation&. 

Arctic Red 
Formation 
C.J. Yorath 

As above, 460 m above 
base of Cretaceous 

Although collected in the scree this 
specimen was foutid high above the 
creek and immediately below outcrop. 

Cteoniceras (Grycia) ex gr. sabtei 
Imlay 1961 

C-10030 
1972 

Age and Correlation: The Cteoniceras (Grycia) ex gr. sabtei Imlay 1961 fauna 
of the lot C-10030 is new to the Western Interior region 
of Canada and can only be dated tentatively by comparison 
with the similar upper lower to middle Albian faunas of 
Northern Alaska (see Imlay • 1961, p. 46) and Spitzbergen 
(Nagy, 1970, pp. 21-23) containing closely related or (?) 
specifically identical Cteoniceras (Grycia) sabtei and 
C. (G. J wittingtoni. These data suggest that C. (G.) ex gr. 
sabtei-whittingtoni range through the Arcthcplites spp. 
Zone and Unnamed Zone F in the Western Interior region of 
Canada. In Arctic Canada these forms appear to ranae 
through the most part of the Christopher Fonaa.Uon (except 
for its uppermost part). some part of the Sane Sault 
Formation and some parts of its unnamed equivalents on 
Lower Mackenize Lowlands. 

lThis ammonite was described more recently as Pseudopulchetlia bat'/Qrilli n . sp. 
(Jeletzky, 1980, p. 18, Pl. 8, Fig . 2). 

Stratigraphy 
and Collector 

Trevor Formation 
C. J. Yorath 

Age and Correlation: 

Arctic Red 
Formation 
C.J. Yorath 

Locality, P.auna and Age 

Measured Section 
MountaiD. River 
616 m above base of Cretaceous 
65°28'M, 129°11 'W; NTS 106H 

11Gastroptites" (new genus) n. sp. A 

GSC Loe. No. 
and Report Year 

C-10032 
1972 

The "Gastroplites" (new genus) n. sp. A fauna was only 
found previously in the Canadian Arctic Archipelago where 
it was assigned tentatively to the gerieralized Gastroptitea 
zone (Jeletzky, 1964·, p. 90), In the Christopher Formation 
".Cas-troplites 11

: (new genus) n. sp. A is associated with 
other gastroplitid ammonites (Jeletzky, 1964, p. 90, 92; 
pl. XXXI,_Figs. 3, 4, 5, 7; pl. XXXII, Fig. 4) some of which 
appear to be at least congeneric and possibly conspecific with 
Paew:lopu'lcheUia pattoni Imlay, 1960. 1In northeastern 
Btitish Columbia similar ammonites occur in the 
Paeudopulchettia pattoni Subzone {(in Hulcross Member of 
C01I1Dotion Formation which in turn comprises the basal part of 
generalized Caatroptites Zone (see Jeletzky, 1964, Table l; 
1968, p. 18-19)]. In Spitzbergen, finally, (Nagy, 1970, 
pp. 19, 53-54, pl. 9, Figs. 2-4, Text-fiss . 3, 13) closely 
similar "Gastroplites" subquadratus Nagy and related forms 
occur in the upper part of the Middle Albian corresponding 
to the Euhoplites ~tus and Hoplitea dentatus (upper part) 
Zone of the British standard sequence . The lot C-10032 is 
the refore dated as of the late Middle Albian age in terms of 
the international standard stages and correlated with the 
basal beds (i. e. Pseudopu'lchettia pattoni Subzone) of the 
generalized GastropUtea Zone of the Western Interior 
region of Canada. In terms of the formationa l nomenclature 
of Stott (1968) the lot C-10032 appears to represent some 
part (?upper) of the Hulcross Member of the Com:notion 
Formation. As already mentioned, the lot C-10032 is either 
approximately contemporary with or slightly older than the 
lot· 28878 (see in its discuss ion for further details), 

I solated outcrop 
Mountain River area, specimens 
in situ at base of exposure 
65°23'N, 129°07 1 W; NTS 106H 

Cleoniceras (Cleoniceras) ex aff. C. 
(C. J antiquwn Casey 1966 
(to Index Collection) 

C-10035 
1972 

Age and Correlation: Early Lower Albian, probably Leymer£ella reguta:ris Subzone 

Arctic Red 
Formation 
C.J. Yorath 

Age and Correlation: 

Crossley Lakes 
Member 
D.G . Cook 

of the Leymeriel la tardefurcata Zone of the European standard 
judging by the restriction of Cleonicera.a (Cleoniceras) 
cmtiquwn Casey (1966, p. 564) to this subzone in England. 
At any rate not younger than the basal beds of the Douvilleceras 
mcumritlatwn Zone of the European standard. Primitive 
Cteoniceras s. str. of tha t type have not yet been found 
anywhere in Northern Canada or for that matter anywP,ere in 
North America. However, this fauna may be ei the r slightly 
older or a fauna! facies of the Sonneratia? et. kitchini 
Zone found by the collec tor in the Sans Sault Formation 
at Sans Sault Rapids (see GSC Loe. 84792, this appendix). 
Like the lot 84792, the lot C-10035 apparently represents a 
level a t or near the base of the Sans Sault Formation and 
at or near the base of the Cretaceous sequence in the Norman 
Well area. Farther north and northwest (i.e. in Upper Peel 
River area and in Eastern Richardson Mountains) equivalents 
of Sonneratia? cf. kitchini and (?) Cleoniceras (Cleoniceras) 
ex aff . C. (C. J antiquum beds are underlain by older Lower 
Cretaceous (Aptian) rocks. The same may be true of the 
Arctic Coastal Plain east of the Mackenzie Delta . 

Outcrop 
65°59'N, 130°39'W; NTS 106G 

Arcthoptitea ex aff. jachromensis 
(Niki tin) 

C-10036 
1972 

The same as for the lots C-257 and C- 2019. The dating is 
definitive as for the lot C-2019. See in the discussion of 
the lot 84795 for the details of the presently adopted 
concept of Arcthoplites spp. Zone. 

Outcrop 
67°19'N, 130°03'W; NTS 106G 

Tancredia kurupana Imlay 1961 
indeterminate pelecypods 

C-10070 
1972 

Age and Correlation: Tancredia kurupana Imlay appears to be r estricted to the 
Albian rocks in Northern Alaska (Imlay 1961) and Arctic 
Canada. General Albian age is suggested for the lot C- 10070. 
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BY D.H. MCNEIL 

Stratigraphy 
and Collector 

Sans Sault Formation 
C.J. Yorath 
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Locality, Foraminifers and Age 

Sans Sault Formation type section 
near Sans Sault Rapids 
65°42 ' N, 128°47' W; NTS 106H 

0-6 m above base of sect ion 

Bathysiphon sp. 
Anmobacul.ites fragmenta.rius Cushman 
Trochanmina(?) sp. 
Gaud:ryina nanushukensis Tappan 

6-13 m above base 

Ba thy siphon sp. 

18-24 m above base 

Saccanrrrina a le:i:anderi 
(Loeblich and Tappan) 

Reopha:c(? ) sp. 
Anmobaculites fragmentarius 

Cushman 

30-41 m above base 

Bathysiphon sp. 
Haplophragmoides sp . C of 

Stelck and Wa ll, 1956 
Gaudryina nanushukensis Tappan 

49-78 m above base 

Bathysiphon sp. 
Amnobaculites cf. A. janus 

Stelck and Wall 
A. fragmentarius Cushman 
Hapl.ophragmoicke ep. 
Trochamnina(?) sp. 
Gaudryina nanushukensis 

Tappan 

78 m above base 

Saccanmiruz alexanderi 
(Loeblich and Tappan) 

Haploph:ragmoides sp . C of 
Stelck a nd Wall, 1956 

Amnobaculites fragmentarius Cushman 
Caudryiruz nanushukensis Tappan 

213-219 m above base 

Haplophmgrroides sp. C of 
Stelck and Wall 

Anmobaculites fragmentarius 
Cushman 

Flabeiza,,,nina(?) sp. 
Caudryina nanushukensis Tappan 

GSC Loe. No . 
and Report Year 

C- 9301 
1978 

C-9302 
1978 

C-9304 
1978 

C-9306 
1978 

C-9308 
1978 

C-9309 
1978 

C-9312 
1978 

Stratigraphy 
and Callee tor 

Age and Comment s: 

Locality. For aminifers and Age 

244-258 m above base 

Glo100spirelta(?) sp. 
Psamminopelta(?) sp. 
Anrnobaculites fragmentarius Cushman 
Gaud:ryiruz nanushukensis Tappan 

334-341 m above base 

Bathyeiphon(?) sp. 
Reopha:e (?) sp. 
Hapfophragmoicke (?) sp . 

341-34 7 m above base 

Saccammina alexanderi 
(Loeblich and Tappan) 

Haplophragrroides sp. C of 
Stelck and Wall, 1956 

Hapfophragmoicke sp. 
Ammobaeulites fragmenta.rius Cushman 
Caudryina. na.nushukensis Tappan 

347- 354 m a bove base 

Hapl.ophragmoidee sp . C(?) of 
Stelck and Wall, 1956 

Amnobaculi tes fragmentarius Cushman 
Gaudryina nanushukensis Tappan 

354-360 m above base 

Bathysiphon sp. 
Saccanmina alexanderi 

(Loeb lich and Tappan) 
Hippocrepina barksdalei (Tappan) 
Hapfophragmoicke sp. B of 

Stelck and Wall, 1956 
Amnobaculitea fragmentariua Cushman 
Trocha:nmina sp. 
Gaudryina nanushukensis Tappan 

360-365 m above base 

Bathysiphon sp. 
Psamminopelta(?) sp. 
Haplophragmoides sp . C of 

Stelck and Wall, 1956 
Trochcumrina(?) sp . 
Gaudryina nanushukensis Tappan 

366- 375 m 8.bove base 

Miliammina(?) sp. 
Haplophragmoides sp . C of 

Stelck and Wall , 1956 
H. sp . B of Stel ck and Wall, 1956 
Almlobaculites cf. janus 

Stelck and Wall 
A. fragmentaP'ius Cushman 
Trocharrrnina s p. 
Eggerella sp . B of Stelck a nd Wall, 1956 
Gaudryina nanushukenais Tappan 

378-396 m above base 

Bathysiphon sp. 
Saccamnina alexanderi 

(Loeblich a nd Tappan) 
Haplophragmoides sp . C of 

St elck and Wall 
H. cf. H. kirki of Stelck 

and Wall 
Anunobaculites cf, A. janus St e lck and 

Wall 
Gaudryina nanushukensis Tappan 

CSC Loe. No. 
and Report Yea r 

C-931-3 
1978 

C-9314 
1978 

C-9315 
1978 

C-9316 
1978 

C-9317 
1978 

C-9319 
1978 

C-9320 
1978 

C-9321 
1978 

The foraminifers studied from t he Sans Sault Rapids a r ea 
indicate an early Middle Albian age for the sampled section . 

The microfauna compar es closely with that known from the 
middle shale member of the Commotion Formation of northeas t e rn 
British Columbia as described by Stelck et al., (1956). 

In t e rms of the f oraminife ral zonal scheme for the prairie 
provinces (Caldwell et al., 1978), the microfauna equates 
approximately to tha t of the agglutinated biofacies of the 
Marginulinopsis collinsi-Verneuilinoidea ~ngensis Subzone 
of the Gaudryina nanushukensis Zone. This Subzone, in turn, 
probably coincides with the Arcthoplites (Lerm.aroceras) irenensis 
and A. (L.) mcconnelli Sub zones of the Beudanticeras affine 
Zone of the ammonite sequence of Jeletzky (1968, 1971). 

The exclusively agglutinated microfauna recovered i s indica t ive 
of a restricted, shall ow-marine paleoenvironment. The sampled 
sequence appears to be conformab l e and a generalized increase 
in the species dive r sity from the bottom to the t op of the 
section may be indicative of progressively deeper water and 
transgress i on. 



Stratigraphy 
and Collector 

Unnamed strata 
C.J. Yorath 

Locality. Foraminifers and Age 

Outcrop 
unnamed tributary of 
St. Charles Creek 
64°49'N, 124°32'W; NTS 96C 

Haplophragmoi<ks cf. H. sp. C of 
Stelck and Wall, 1956 

Ammobaculites cf, A. wenonhae Tappan 
Gaud:ryina nanushukensis Tappan 

Comments: Middle Albian. This assemblage compares with a slightly 

GSC Loe. No. 
and Report Year 

C-9270 
1978 

more diverse assemblage of agglutinated foraminifers from Middle 
Albian beds of the Commotion Formation in northeastern British 
Columbia. In the Western Interior G. nanushukensis is known from the 
Early and Middle Albian, but in the Arctic Slope of Alaska Tappan 
(1962) records it from the Late Albian Grandstand Formation. 

Unnamed strata 
C.J. Yorath 

As above 

Haplophragmoi<ks cf. H. sp. C of 
Stelck and Wall, 1956 

Anrnobacit'litea cf. A. wenorrahae Tappan 
Gaudryina nanushukenaia Tappan 

Comments: Middle Albian. 

As above 

HapZophragmoidBs cf. H. sp. C of 
Stelck and Wall, 1956 

Anrnobaculites cf, A. fragmentarius 
Cushman 

A. cf, A. wenonahae Tappan 
Gau.d:ryina nanushukenia Tappan 

Comments: Middle Albian. 

Outcrop 
Unnamed tributary of 
St. Charles Creek 
64°49'N, 124°26'W; NTS 96C 

Haplophragmoi<ks postte 
Stelck and Wall 

Anrnobaautites cf. A. fragmentarius 
Cushman 

Gravellina chamne.yi Stelck 
Arenobulimina(?) sp. 

Comments: Middle Albian. 

As above 

Amnodiscua sp. 
Haplop1U'agmoid2s pastis 

Stelck and Wall 
Amnobaaulitea cf. A. fragmentariua 

Cushman 
Gau.d:ryina nanuahukensis Tappan 

Comments: Middle Albian . 

Outcrop 
Unnamed tributary to Big Smith Creek 
64°44'N, 124°17'W; NTS 96C 

Haplophragmoid2s pastis 
Stelck and Wall 

Anrnobaculitea cf. A. fragmentarius 
Cushman 

Gaudryina nanushukensia Tappan 
G. cf. G. irenensis Stelck and Wall 

Comments : Middle Albian. 

Outcrop 
Big Smith Creek 
64°4l'N, 124°23'W; NTS 96C 

Haplophragmoid2a poatis 
Stelck and Wall 

Tri taxi.a athabaacenaia 
Mellon and Wall 

C-9271 
1978 

C-9272 
1978 

C-9274 
1978 

C-9276 
1978 

C-9277 
1978 

Comments: Middle Albian. T. athabascenais has been recorded previously 
from the Middle Albian Clearwater Shale of northwestern Alberta 
(Stelck et al.~ 1956; Mellon and Wall, 1956) . 

Unnamed strata Sinclair Wolverine Creek D-61 Well 
65°10'14"N, 124'12'52"W; NTS 96F 

1978 

Microfossil slides borrowed from Shell Canada Limited contain a fairly 
rich, well-preserved Albian microfauna consisting of both agglutinated and 
calcareous foraminifers. Many of the species are well-known from the boreal 
Albian of North America and their distributions are best documented from 
either the Arctic Slope of Alaska or the areas of northeastern British Columbia 
and northwestern Alberta. 

The sampled section extends from 305 to 915 m in the well; samples from 
the upper 305 m were unobtainable. The section between 305 to 915 m shows a 
rich foraminiferal assemblage characteristic of the Middle Albian Ma:rginulinopsis 
collinai-Verneuilinoides CW1111ingenais Subzone of the Gaud:ryina nanushukensis 
Zone (foraminiferal zonal scheme of the prairie provinces, after Caldwell et al., 
1978) . 

The two biofacies of the above Subzone are clearly demarked in the well. 
The sections 305 to 457 m and 854 to 863 m are marked by the agglutinated, 
V. awrrrringensia biofacies; the section between 457 and 854 m is marked by the 
mixed agglutinated and calcareouS benthonic M. collinsi biofacies . Carbonate 
chips recovered from drill cuttings below 863 m presumably indicate contact 
with Paleozoic rock uni ta. 

Distribution of the agglutinated biofacies (Gaud:ryina nanuahukensis Tappan 
included) probably extends through the upper part of the well, as Chamney 
(GSC Loe. No. C-12195, this Appendix) recorded a partly comparable assemblage 
from a sample at 128 m. 

The significance of these two biofacies has been summarized by Caldwell et al . , 
(1978) . They state that the geographic and stratigraphic distribution of the 
biofacies "suggests ~hat the calcareous ... biofacies is an expression of the 
offshore, open-sea environment of the transgressive boreal (Clearwater) sea, the 
agglutinated ... biofacies an expression of the more restricted environmental 
conditions that prevailed during regression that sea and in the marginal-marine 
(possibly brackish-water) environments of the near-shore zone. The agglutinated 
biofaciee comm.only is associated with somewhat coarser-grained sediments". 

The calcareous biofacies in the Wolverine Creek D-61 well shows an 
increase in the kinds and numbers of calcareous foraminifers from 854 m upwards 
to a zone of maximum abundance at 549 to 580 m. It follows from the paleo
environmental summary of Caldwell et al., that the sequence in Wolverine 
Creek D-61 represents transgression from marginal-marine conditions (863-854 m), 
climaxing at 549 m, followed by regression and a progressive return to 
restricted, near-shore conditions of sedimentation (549-305 m). 

Regionally, this fauna has been described from the Clearwater Formation in 
the Athabasca River district and in equivalent strata of northeastern British 
Columbia and northwestern .Alberta (Mellon and Wall, 1956; Stelck et al., 1956). 
Chamney (1978) has recorded the fauna from the Arctic Red Formation in the 
Yukon. And, in the Arctic Slope of Alaska, as comparable assemblage has been 
recorded from the upper Torok Formation by Tappan (1962) and bY Bergquist (1966). 
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BY J .H. WALL 

Stratigraphy 
and Collector Locality, Fauna and Age 

GSC Loe. No. 
and Report Year 

Unnamed 
G.K. Williams 

SOBC CS St. Charles H-61 well 
Core from 418-430 m depth 
64°50'24"N, 123°56'26"W; NTS 96B 

Bathysiphon sp . 
Armiodiacus rotalarius 

Loeblich and Tappan 
Glomospira sp. 
Glomospire l la scaphoid2a 

(McGill and Loranger) 
Milia:Trmina sp. 
Hap lophragmoides gigaa minor 

Nauss 
B. sp. 
Armiobaculitea humei Nauss 
A. sp., trochospiral coil - one specimen 
SiphotextulaPia(?) sp. cf. S . (?) 

rayi Tappan 
Gaudryina .nanushukensis Tappan 
G. tai lleur£ (Tappan) 
Serovaina loetterlei 

(Tappan) - one specimen 
Gavelinella sp. - one poorly 

preserved specimen 

C-57101 
1976 
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Stratigraphy 
and Collector 

Unnamed 
G.K. Williams 

Locality, Fauna and Age 

As above 
Core from 430-41•0 m depth 

Anrnodiecus sp. of Stelck and 
Wall, 1956 (pl. 2, Pigs. 31, 32) 

GZomoepira sp. 
Glomospire l l.a scaphoidea 

(McGill and Loranger) 
Miliannina subelliptica Mellon and 

Wall - one specimen 
Haplophragmoides gigas minor Nauss 
H. sp. 
Amnobaculites humei Nauss 
Gaudryina nanushukensis Tappan 
G. tai lleuri (Tappan) 

G. sp. 
Serovaina Zoetterlei 

(Tappan) - one specimen 
Conorboides sp . - one specimen 

GSC Loe. No. 
and Report Year 

C-57102 
1976 

Comments: The above microfauna is known from the Loon River Formation of 
northern Alberta and the Sans Sault Group of the lower Mackenzie 
River area as well as from equivalent beds in northern Alaska, 
the Yukon and the Canadian Arctic Archipelago. The microfauna is 
dated early to middle Albian because of its association with 
certain key ammonites. 

The .assemblage from this well is dominated by agglutinated forms 
as only the last two species listed in both samples are calcareous 
and these are rare. The environment was thought to have been 
relatively shallow marine, probably within the inner part of the 
neritic zone. 

BY W.W. BRIDEAUX 

Stratigraphy 
and Collector 

Unnamed strata 
C.J. Yorath 

Appendix Ilc 

Late Albian to Turonian Fossils 

Locality, Palynologic Assemblage and Age 

Outcrop 
St. Charles Creek 
64°57'N, 124°26 1 W; NTS 96C 

Cyclonephelium compactum 
Deflandre and Cookson 

Cyclonephelium eieenackii Davey 
Cribroperidinium intricatum Davey 
Apteodinium Nticulatum Singh 
Gonyaul.acysta? tenuiceras 

(Eisenack) Sarjeant 
Exochosphasridium striolatum 

(Deflandre) Davey 
Batiol.adinium jaegeri 

(Alberti) Brideaux 
Imbatodinium sp. AE of 

Brideaux and Mcintyre 
Palaeoperidinium cl'6taceum (Pocock ex 

Davey) Lentin and Williams 
Leptodiniwn modicum 

Brideaux and Mcintyre 
Chlamydopho:reila nyei 

Cookson and Sisenack 
Dictyopyxidia imperfecta 

Brideaux and Mcintyre 
Lu:radinium sp. 
Microdiniwn opacum Brideaux 
Spiniferitee ramosus 

(Ehrenberg) Mantell 
Cleistosphae:ridium aciculare Davey 
Polysphaeridium laminaspinoeun 

Davey and Williams 
Cirratriradites teter Norris 
Lycopodiumspori tea marginatus 

Singh 
microforam linings 
derived Jurassic dinoflagellates 

CSC Loe. No. 
and Report Year 

C-9269 
1975 

Age: Early Cretaceous, late Albian. Although many of these species occur also 
in Cenomanian rocks, no typical elements of Cenomanian dinoflagellate 
assemblages occur. Furthermore, some of the species recorded are not known 
to range into Cenomanian rocks . 

Unnamed strata 
C.J. Yorath 
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Outcrop 
Tributary to Big Smith Creek 
64°44'N, 124°17'W; NTS 96C 

Stereisporites antiquasporites 
(Wilson and Webster) Dettmann 

Canuroaonosporites sp. 
bieaccate pollen 
Palaeoperidinium eurypylum 

(Manum and Cookson) Evitt 
Microdinium opacum Brideaux 
Palaeoperidiniwn cretaceum 

(Pocock ex Davey) Lentin and Williams 
Leptodiniwn delicat;um 

(Davey) Davey 

C-9276 
1975 

Stratigraphy 
and Collector Locality, Fauna and Age 

Palaeoperidiniwn sp. AE of Brideaux 
Oligosphaeridium pulcherrimum 

GSC Loe. No. 
and Report Year 

(Deflandre and Cookson) Davey a nd Williams 
Cleistosphaeridiwn araneosum 

Brideaux 
Pterospermopsis helios Sarjeant 
Leiofusa jurassica Eisenack 
( 1) Cauca parva Davey 
Luxa.dinium propatulum Brideaux 

and Mcintyre 
Ch Lamydophore tia nyei 

Cookson and Eisenack 
Odontochi tina operaul.ata 

(Wetzel) Deflandre and Cookson 
Cleistosphaeridium polypes s ubsp. 

clavulum Davey 
Veryhachium spp. 
Polysphaeridium sp. 

Age: Cretaceous, Late Albian to Cenomanian. 

Stratigraphy 
and Collector 

Unnamed sands tone 
B. Groeneweg and 
P. Hanahan, Aquitaine 
Company of Canada 

Locality, Microfossil Assemblage and Age 

Outcrop near the southern tip of 
Mahony Lake 
65°2l'N, 125°06'W; NTS 96F 

Lumdinium propatuZ.1111 Brideaux 
and Mcintyre 

cf. Spinidinium vestitum Brideaux 
()l)oidinium verrucosum 

(Cookson and Eisenack) Davey 
Hezagonifera? sp. 
internal capsule with type JI acheopyle 
(dinoflagellate c)'st) 

Age: Late Albian or Cenomanian. 

GSC Loe. No. 
and Report Year 

C-16887 
1972 

C~nts: If the aaterial in lot C-16887 is in situ, then it appears that the . 
material was deposited in a aarine evnironaent and is of Late Albian
Cenomanian age. There seems to be no evidence that this material is 
reworked into younger strata; the only organic material consists of 
the dinoflagellate cysts and coainuted organic debris of indeter
minate origin. Hence the possibility that the cysts were reworked 
into a younger, barren lithology. is discounted despite a (palynologicaily) 
unpromising litholo~y. 

Slater River or 
East Pork Foraation 
D.G. Cook 

Outcrop, east bank, Mackenzie River 
about 13 km downstream froa Port Noraan 
64.56'N, 125°50'20"W; NTS 96C 

bisaccate pollen 
plant frapents (cuticle; tracheids) 
various trilete spores 
LasvigatospoM. tes ovatus 

Wilson and Webster 
Ve~tricolpites sp. 
ChatangUJ ila magna (Davey) 

Lentin and Williaas 
Ioabet¥Jinium gl.omeratum (Davey) 

Lentin and Williaas 
Ovoidinium verrucosum 

(Cookson and Hughes) Davey 
Odantochitina "!"'rcul.ata 

(O. Wetzel) Deflandre and Cookson 
Lu=dinium propatutwn 

Brideaux and Mcintyre 
various dinoflagste species, unidentified 
derived Paleozoic spores 
derived Triassic bissccate pollen 
derived Jurassic dinoflagellatea 

Age: Late Albian-Cencaantan. 

Slater River or 
East Fork Formation 
D.G. Cook 

East bank, Mackenzie River, about 
11 lea downstream fr011 Fort Norman 
64°55'40''N, 125°48'2011W; NTS 96C 

Cyolonsphslium diatinctum 
Deflandre and Cookson 

Odantochitina opercul.ata (0 . Wetzel) 
Deflandre and Cookson 

Odontoohitina costata Alberti 
Cteiatosphasridium polype.s subap. 

potypes Davey 
Chatangie i I.a magna (Davey) Lent in 

and Williams 
Spiniferites ramosus 

(Ehrenberg) Loeblich and Loeblich 
Tubulospina oblongata Davey 
Dorocysta titotes Davey 
Dorooysta n. ap. 
Hystrichosphaeridium cooksonas Singh 
Caligodiniwn acsraa (Cookson and Eisenack) 

Lentin and Williams 
Spiniferites cingulatua 

(0. Wetzel) Sarjeant 
Cleistosphaeridium armatum 

(Deflandre) Davey 
Endoacrinium campanulum (Gocht) 

Vozzhennikova 
Subtilisphaeva pi:rnaensis (Alberti) 

Jain and Hillepied 
Fterodinium aliferwn Eisenack 
Ch lamydopboN Lia nyoi 

Cookson and Eisenack 
He:ra{lonifera chlamydata 

Cookson and Eiaenack 

C-30980 
1974 

C-30981 
1974 



Stratigraphy 
and Collector Locality , Microfossil Assemblage and Age 

Oligosphaeioidium pu1.cherrimum 
(Deflandre and Cookson) Davey and Williams 

Trithyrodinium suspectum (Manum and Cookson} 
Davey 

Canningia M.ngnesii Manum and Cookson 
Fromea amphora Cookson and Eisenack 
Retitricolpites sp. ("vulgaris" of Pierce} 
Waltodinium anglicum (Cookson and Hughes) 

Lentin and Williams 
acanthomorph acritarchs 
Microdinium vetigerwn (Deflandre) Davey 
Microdinium cioinitum Davey 
Tigioispo:rites scurrandus Norris 
various trile te spores 
Vitreisporites pallidus 

(Reissinger) Bal.me 
bisaccate pollen grains 
derived Triassic bisaccate pollen 

Age: Cenomanian- Turonian. 

Unnamed s trata 
D.G. Cook 

North bank, Great Bear River 
above St:. Charles Rapids 
about 9 km east of Mount St. Charles 
65°01'50 ''N, 124°30'15"W; NTS 96F 

Oligosphaerid.iwn totum 
Brideaux subep. totum 

Cribroperidinium intricatwn Davey 
Dinopterygium clad.aides Deflandre 
Palaeoperidinium Cl'etaceum (Pocock ex Davey) 

Lentin and Williams 
Oligospha.erid.ium .anthophorwn (Cookson and 

Eisenack} Eieenack and Kjellstr6m 
Spiniferites :ramosus (Ehrenberg} 

Loeblich a nd Loeblich 
"Lu:r:adinium propatulum Brideaux and He Intyre 
Hystrichosphaeridium cookson.ae Singh 
Silicispha.era ferox (Deflandre) Davey 

a nd Verdier 
Cycl.<mephelium distinctum Deflandre 

and Cookson 
Cyclonephelium s p. cf. C. clathrofTrlI'gina.twn 

Cookson and Eiaenack 
Cyclonephelium oompactwn 

Deflandre and Cookson 
Odontochitina. operculata (O. Wetzel} 

Deflandre a nd Cookson 
Batioladinium jaegel'i (Alberti) Brideaux 
Oligosphaeridium complex 

(White} Davey and Williams 
Fl'Omea amphora Cookson and Eisenack 
Trichodinium castaneum (Deflandre} 

Clarke and Verdier 
Endoscl'inium carnpa.rrulum (Gocht) 

Vozzhennikova 
Odontochitina. costata Alberti 
Palaecstomocystis fragilis 

Cookson and Eieenack 
Carpodinium granulatum 

Cookson and Eieenack 
Batio"Ladinium longicornutwn (Alberti) 

Brideaux 
Cribroperid.inium orthoceras 

(Eisenack) Davey 
Oligosplraeridiwn pulcherrimum 

(Deflandre and Cookson) Davey and Williams 
bisaccate pollen 
various trilete spores 
derived Paleozoic spores 
derived Perm.ian pollen 

Age: Late Albian - Cenomanian 

Stratigraphy 
and Collector 

Trevor Formation 

Locality 

Tesaco Arctic Red F-4 7 well 
Candel et al.~ 
Depth 0-18 • 
65°36' 25"H, 130°53' 53"W; 

As above, 98-122 a 

As above, 128-152 • 

As abov~. 155-182 • 

As above, 186-244 • 

As above, 274 • 

GSC Loe. No. 
and Report Year 

C-30983 
1974 

GSC Loe. Ila. 
and bport. Year 

C-33952/o-60 
1975 

C-33952/320-400 

C-33952/420-500 

C-33952/51~ 

C-33952/610-800 

C-33952/900 

Comments: All residues contained an abundance of fine, c~ted kerogen 
and relatively sparse concentrations of plant aicrofoaalla. 

The age of the saaples in the interval between 0 • and U2 • is 
Cenomanian based on the occurrence of tricolpate angioape~ pollen , 
a few rare dinoflagellate species and SequoiapolUmite.s. The samples 
in the interval between 128 a and 244 • are of a general Late Alblan
Cenom.anian age. The relatively illpoveriabed aaseablage doe8 not 
perm.it a further refine.ent. The age of the sample at 274 • is 
questionable. The pollen and spore asaeablage penrlta only the 
assignment of a general Early Cretaceous age. The character of the 
residue, however, shows no change froa the other five samples and 
the sample is possibly of an age si.ailar to that at 186-244 •· 

Stratigraphy 
and Collector 

Trevor Formation 
C.J. Yorath 

Measured section 
30-69 • above base of section 
65°ll'N, 127°42'W; MTS 96E 

amorphous kerogen 
plant fragments 
bisaccate pollen 
derived Jurassic dinoflagellates 
derived Carboniferous spores 
Distal tl'iangulisporites perpLezus 

(Singh) Singh 
Palaeostomocystis fragilis 

Cookson and Eisenack. 
Sequoiapollenites sp. 
Tricolpites sp. (;= Tricolpites sp. 

C of Thusu} 
various trilete spores 

Age: Late Albian or Cenomanian. 

Stratigraphy 
and Collector 

Trevor Formation 
C.J. Yorath 

Locality, Hicrofossil Assemblage and Age 

As above 

Appendicisporites potoroo.censis 
Brenner 

Odontochitina. operculata 
(0. Wetzel} Deflandre and Cookson 

Odontochitina costata Alberti 
Cleistopho.eioidiwn aciculare Davey 
Subtilisphaera sp . 
Xiphophoridium sp . 
Spiniferites ramosua 

(Ehrenberg) Loeblich and Loeblich 
Trichodinium cas tanewn (Deflandre} 

Clarke and Verdier 
Li tosphael'idium siphoniphorum (Cook.son 

and Eisenack) Davey and Wllllaas 
Hystl'ichosphaeridiwn stellatum Kaler 
Hystrichosphatzridium difficile 

Hanum and Cookson 
Cioibropel'idiniwn orthoceras 

(Eisenack) Davey 
Hystioichophaeridium arundum 

Eisenack and Cook.son 
Hystioichophael'idium cooksonae Singh 
Florentinia sp. 
Fterodinium aliferum Eisenack 
CM.b:roperidinium intricatum Davey 
Leptodiniwn modicum Brideaux and 

Mcintyre 
acanthomorph acritarchs 
various trilete spores 
Deflandrea sp. 
Canningia sp. 
derived Jurassic dinoflagellates 

Age: Late Albian or Cenomanian. 

Trevor Formation 
C.J. Yorath 

Outcrop 
65°12 1 N, 127°40'W; NTS 96E 

derived Jurassic dinoflagellates 
Luxadinium propatulum Brldeau:z. and 

Mcintyre 
Endosc1'inium campanulUJ'll' (Gocht) 

Vozzhennlkova 
Cl'ibroperidiniwn intricatum Davey 

Prcmea. ~ Coolt.aon and Eisenack. 
Caligodin!in ac6ras (Cookson and Eisenack.) 

Lentin and Vllllaas 
Odontochitina operculata (0. Wetzel) 

Deflandre and Cookson 
Cycl.onephelium eisenackiiDavey 
Batioladinium jaegeri (Alberti) 

Brideaux 
CleUtosplraeridium adculare Davey 
OLigosplraeridium camplez (White) 

Davey and Williams 
Odontochitina ap . of Singh (in litt.} 
(vith extremely 9hort post-cingular horn} 

Age: Late Alblan-<:enomanian. 

Uo..o.aaed basal 
sandstone 
D.G. Cook 

Outcrop 
14 Im north of Kelly Lake 
65°26'28"N, 126°05'00"W; NTS 96E 

abundant organic debris 
Alisporites sp. (2)* 
Deflandrea sp. (1) 
dinoflagellates unidentified (2) 
Palaeohystrichophora infusol'ioides 

Deflandre (1) 

GSC Loe. No. 
and Report Year 

C-33953 
1975 

GSC Loe. No. 
and Report Year 

C-33954 
1975 

C-33955 

C-37209 
1975 

Age : Cretaceous, probably Late Cretaceous. The age determination is given with 
caution considering the saE1.ll nWlber of palynomorphs . (* indicates number 
of speci.aens recorded). 
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BY W.S. HOPKINS, JR. 

Stratigraphy 
and Collec tor Locality , Flora and Age 

GSC Loe. No . 
and Report Year 

Unnamed strata 
H. R. Balkwill 

Outcrop 
Black Water Lake Sheet 
64°33'N, 123°27 'W; NTS 96B 

C-6657 
1970 

Osmunda.cidites 1.Je.Umanii Couper 
Sphagnwn antiquaspori tes 

Wilson a nd Webster 
La.evigatospo:rites sp . 
Baculatispo:ri tes comaumensis 

(Cookson) Potoni~ 
HamuZatisporiB cf. H. hamulatis 

Krutzsch 
Apiculatispo:ris sp. 
Cyathidites s p. 
Gleicheniidites senonicus Ross 
Lycopodium s pp. 
Deltoidosporo sp. 
cf. Laricoidites sp. 
cf. AraucaPiacites sp . 
Ta:codium s p. 
cf. Glyptostrobus sp . 
Tsugaepollenites mesozoicus Coup e r 
Podocarpidi tes sp . 
Alispo:rites sp. 
c f. Cedrus s p . 
Vi treispori tea pall idus 

(Reissinger) Nilsson 
Salix-type 
T:ricolpites s p . 

Age: Early - Uppe r Cretaceous . 

Comments: Lots C-6657 and C-6658 are completely l acking in any char ac t e ristic 
Lover Cretaceous pa lynomorphs. Moreover, they are also l acking 
e l emen t s char ac teristic of the Late Upper Cretaceous . A few " primitive" 
angiosperm pollen species are presen t which indicate a post-Albian 
age (at l eas t in this l a titude). On the basis of the absence of 
s ignificant angiosperm pollen from Cenomanian deposits of Northern 
Alaska and abundant angiosperm pollen i n Cenomanian deposits of the 
northeas t e rn Unite d States, I would s ugges t an age for these rocks of 
Cenomanian or Turonian. This conclusion is also s upported by the 
rare presence of Vitreisporites which became extinc t a bout that time. 
Both IJamulatispo:ris and Rugubivesiculites would a l so s ugges t a 
Cenomcinian or possibly Turonian age . 

Unnamed strat a 
H. R. Balkwill 

Outcrop 
Grizzly Bear Mountain 
65°2 l'N, 1 21°17'W; NTS 96H 

C-6658 
1970 

Lycopodiumaporites cf. L. 
marginatua Singh 

Osmwulaciditea U>ellmanii Couper 
Baculatispol'i tea comawnensis 

(Cookson) Potonte 
VeI'l'UCoaiapori tea sp. 
cf. La.ricoidites sp . 
Tsugaepollenitea mesozoiaus Couper 
Taxodium sp. 
Cupressaceae - Taxodiaceae 
cf . AraucaPiacites sp. 
cf. Glyptostrobua sp. 
Alisporites sp . 
cf. Rugubivesiculites reductus 

Pierce 
miscellaneous bisaccate conifer pollen 
Vitreiaporites pallidus 

(Reissinger) Nilsson 
c f. Liliaceae 
Sali.x_:type 
Tl'icolpites sp. 
T:ricolporopollenites sp. 

Age: Early - Late Cretaceous. 

Comments : Lots C-6657 and C-6658 are completely lacking in any characteristic 
Lowe r Cretaceous palynomorphs. Moreover, they are also lacking elements 
characteristic of the La te Upper Cretaceous . A few "pri mitive " 
angiosperm pollen species are prese nt which indicate post-Albian age 
(at l eas t in this latitude). On the basis of the absence of s ignificant 
a ngiosperm pollen from Cenomanian deposit s of Northern Alaska, and 
abundant a ngiosperm pollen in Cenomania n deposits of the northeastern 
United States, I would s uggest an age for these rocks of Cenomanian 
or Turonian. This conclusion is also supported by the rare presenc-e 
of Vitreisporites which became extinct about this time . Both 
Hamulatisporis and' Rugubiver siculi t es would also suggest a Cenomanian 
or possibly Turonian age. 

BY J. A. JELETZKY 

Stratigraphy 
and Callee tor 

Little Bear 
FoI"llB.tion 
Mobil Oil 

66 

Locality , Fauna and Age 

North bank of Redstone River 
6 miles from mouth 
Norman-Wrigley Sheet, NTS 96C 

Inoceramus ex aff. perocostatus 
MUller? (a new species?) 

Pecten cf . silentiensis McLearn 
Pleuromya sp. indet . 
Arctica? sp. indet. 

GSC Loe . No. 
and Report Year 

28647 
1957 

Stratigraphy 
and Collec t or 

Age and Correlation: 

Unnamed s tra t a 
D. Bardack 

Age a nd Correlation: 

Trevor Formation 
C.J. Yorath 

Age and Correlation: 

Trevor Formation 
C.J. Yorath 

Age and Correlation: 

Trevor Formation 
C.J. Yorath 

GSC Loe. No. 
Locality. Fauna and Age and Report Yea r 

Lot No. 28647 contains a peculiar Inoceramus ~ probaly 
r epresenting a new species. Although it cannot be compared 
c l osely with any of the Inoceramus species known to the 
writer , its evolutionar y gr ade i s that of the early tJpper 
Cretaceous Inoceramus speci es. The closes t an a logy of this 
Inoceramus occur in the Upper Turonian t o Lower Coniacian 
r ocks of North America and Europe; these include Inoceramus 
percostatu.s MUller, Inoceramus giiberti White and 
Inoceramus flaccidua White. 

Lac d..es Bois, on the W s i de of the lake, 84342 
on a penins ula whi ch project s into 1969 
the lake, In concre tions which have 
wea thered ou t of a c liff which reaches 
12 m in height . Most concretions came 
from the lower levels of this cliff 
66°52'N, 125°?2'W; NTS 96K 

Scaphites delicatulus Warren 
Inoceramus labiatus Schlotheim 
Otoscaphites cf. seabeensis 

Cobban a nd Crye 
Borissiakocerus cf. ashurkoffae 

Cobban a nd Gryc 
Inoceramus ex aff . lamarcki Parkinsen 
a generically indeterminate (new genus?) 
kelaenid squid {order Teuthida Naef, 1916, 
family Kelaenidae Jeletzky, 1966 nov. nomen). 
Indeterminate pelecypods 

The well preserved and diagnostic fossils of the l o t 
GSC loc. 84342 permit its unreserved early Turonian, 
Watinocerus and Inoceramus Zabiatus Zone, (see 
J e letzky, 1968 , p. 27-28) dating . The lot GSC 84342 
can furthermore be placed in the upper part (subzone) of 
the interregional Watinoceras and Inoceramus Zabiatus 
Zone characterized by Watinoceras reesidei and Inoceramus 
labiatus (Jeletzky, loc. cit . , p. 28; W.A. Cobban and 
G. Gryc, 1961, p. 178). This s ubzo ne is known to occur in 
the middle part of the Slate r River Formation (about 1,100 
feet above base according to C.R. S t e l ck, per,s. comm .) 
of the Mackenzie River val l ey (Hume, 1954, p. 47, 51; 
Warren, 1947, p. 118, 119). The lot GSC lac. 84342 i s, 
therefore, undoubtedly corre l a tive with this part of the 
siater River Formation. 

Measured section 
West Hume River, 837-885 m 
65.25'N, 130°0l'W; NTS 106G 

Inoceramus l.amarcki Parkinson 
var. interruptus Schmidt 
Inoceramus sp. indet. 

84798 
1970 

Some part of the broad Prionocyclus and Inoce:ramus 
lamarcki Zone of the Canadian We s tern Inte rior region 
(Jeletzky, 1968, p . 29) and of m:iddle to upper Turonian 
age in terms of internationa l standard s t ages. 

As above, 810 m above base 84800 

Inoceramus labiatus (Schlotheim) var. 
Inoceramus labiatus (Schlotheim) 
Latus Sowerby 
Inoceramus cf. amudariensis 

Arkhangelsky 

1970 

Early Turonian, Zone of Jr'atinoceras and Inoceramus labiatus 
Schlotheim (see Jeletzky, 1968, p. 27-28). I. c f. 
amudariensis Arkhangelsky is suggestive of the uppe r part 
of the zone. The beds from which lot 84800 was obtained 
represent the littoral ( s andstone) facies of that part of 
Slater River shale (i.e . Bear Rock loca lity) from which 
Scaphites delicatulus fauna was obta ined by Dr. C.R. Stelck 
(see Warren, 1947, pp. 118-123, pls . 29-30). It is also 
approximat e ly contemporary with beds that have yielded 
Scaphites delicatulus fauna at Lac des Bois (84342, this 
a ppe ndix). The littoral (sandstone-grit) facie s of 
Watinoceras and Inoce:ramus Zabiatus Zone is also known in 
Upper Pine River a rea (Tuskoola sandstone member) , The 
occurrence of lot 84800 closely beneath lot 84798 sugges t s 
that the Little Bear Formation (Trevor Formation of this 
report) laterally replaces Slater River shale to the west. 

Measured section 
Mountain River 1083 m above base 
of the Cretaceous 
65°28'N, 129°11 'W; NTS 

Inoceramus cf. dunveganensis 
McLearn s . lato 

C-10033 
1972 

Age and Correlation : The lot C-10033 contains a fauna tha t is new for the area. 
The poorly preserve Inoce:ramus of this lot is comparable 
with I. dimveganensis McLeam, an earliest Upper Cretaceous 
(Cenomanian) index fossil of more southern areas of the 
Western Interior Region of Canada (see Jeletzky, 1968, 
p. 24-25) . This suggests a considerably younger age of 
the lot C-10033 as compare d with lots C-10023-32 inclusive 
and its correlation with the Inoce:ramus dunveganensis Zone 
of the Dunvegan (= Fort Nelson) Formation or with the 
equivalent beds (Inoceramus athabascensis beds) of the basal 
Labiche Formation. Inoceramus dwiveganensis HcLearn was 



Stratigraphy 
and Collection 

c. J. Yorath 

Locality, Fauna and Age 
GSC Loe. No. 
and Report Year 

recently found in the Ninuluk Formation of Northern Alaska 
(Jones and Gryc, 1960, p. 159, pls. 15-18, 2~21, Text-fig. 31). 
Closely related and contemporary Inoce:ramu.s crippsi Mantell 
have been found in the Upper Cretaceous shale division of 
northeastern Richardson Mountain (Jeletzky, 1959, p. 21-22). 

It should be pointed out that the preservation of the tvo 
fragmentary specimens available is insufficient to rule out 
their reference to the late Lower Albian (= NeogastI"Oplites 
Zone; see Jeletzky, 1968, pp. 19-20) ?Posidonomya ex gr . 
nahl.>iai McLearn which is probably an Inoce:ramu.s. However, 
the Cenomanian age of lot C-10033 appears to be much more 
likely. 

As above 
1084 m above base of Cretaceous 

Inoce1'C1177U.B cf . dunveganensis McLearn 

C-10Q34 

1972 

Age and Correlation: The same as for the lot C-10033 and with the saae 
reservation concerning the rather remote possibility of 
the late Albian (Neogastroplites Zone) age. 
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BY o.e. KCliEIL 

Stratigraphy 
and Collector 

Unnamed strata 
C.J. Yorat:h 

Locality. Foraminifers and Age 

Outcrop 
St. Charles Creek 
65°57'N, 124°26'W; NTS 96C 

Miliarmrina(?) sp. 
Psmmrinopelta bowsheri Tappan 
Haplophragmoides pastis 

Stelck and Wall 
H. spiBSIQTI Stelck and Wall 
B. cf . H. sp. C of Stelck and Wall, 1956 
Textularia cf. T. topagorukensis 
Trochanmina umiatensis Tappan 
Grcwellina chanmeyi Stelck 

GSC Loe. ~o. 
and Report Year 

C-9269 
1978 

Couments: Late Albian . Elements of this assemblage are known from Middle and 
Late Albian beds in bot:h the Western Interior and the Arctic Slope of 
Alaska. Its general composition compares closely with that of the 
Late Albian Miliarmrina manitobensis Zone of the prairie provinces, 
and the occurrence of G. c1uurrneyi substantiates a Late Albian age . 

Stratigraphy 
and Collector 

Unnamed strata 
C.J. Yorath 

Locality. Foraminifers and Age 

Unnamed tributary to 

GSC Loe. No. 
and Report Year 

C-9276 
Big Smith Creek 
64°44'N, 124°17'W; NTS 96C 

Hap lophragmoides pos tis 
Stelck and Wall 

Amnobaculites cf. A. fragmentarius 
Cushman 

Gaudryina nanushukenais Tappan 
G. cf . G. irenensis Stelck and Wall 

Comments: Middle to Late(?) Albian. 

Unnamed strata 
D.G. Cook 

Age: Late Albian. 

Outcrop 
St . Charles Rapids 
65°01' 15"N, 124°30' 15"W; NTS 96F 

Reopha:I: cf. R. troyeri Tappan 
Psarrrrrinopelta bowshe.ri Tappan 
Hap l.ophragmoUJea Bp. 
Arrmobacu.lites cf. A. fragmentaPius 

Cushman 
Troclummina cf. T. umiatensis 

Tappan (poorly preserved) 
Gravellina cf. G. cha:mneyi 

Stelck (poorly preserved) 
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BY J .H. WALL 

Stratigraphy 
and Collector 

GSC Loe. No. 
Locality, Fauna and Age 8.nd Report Year 

Unnamed 
J.D . Aitken 

Mackintosh Bay, Smith Arm, 
Great Bear Lake 
66°09'N, 123°15'W; NTS 96J 

Foraminifera: 
Anm:Jdiscu.s kiowensis 

Loeblic:h and Tappan 
Milianrnina sp. - one 

distorted specimen 
Hap lophI'agmoides gig as 

minor Nauss 
H. sp. 
Anmobaau.lites sp . 
Textu.laria sp. 
Grcwellina chamneyi Stelck 

Age: Early Cretaceous, middle to late Albian. 

BY MARK V.H. WILSON (UNIVERSITY OF ALBERTA) 

C- 2570A 
1977 

Stratigraphy 
and Collector Locality, description and age 

GSC Loe. No. 
and Report Year 

Unnamed strata 
C.J. Yorath 

Lac des Bois, on west side of lake C-76622 
66°52'N, 125°22'W; NTS 96K 1978 

The fossil fish from Lac des Bois, in 
my opinion, represents a species, 
probably undescribed, ·of the genus 
Osmeroides Agassiz (see Forey, 1973 
for the most recent revision and discussion 
of this genus) 

Age: The known geological range is Late Albian to Coniacian. The genus 
is known mostly from Euxopean deposits . 

Forey, P.L. 
1973: A revision of the elpiform fishes, fossil and Receat; Bull. Brit. 

Mds. (nat. Hist.) Geol. Suppl. 10, p. 1 - 222. 

67 



BY W.W. BRIDEAUX 

Stratigraphy 
and Collector 

Little Bear 
Formation 
C.J. Yorath 

Appendix lid 

Coniacian to Campanian Fossils 

Locality, Assemblage and Age 

Outcrop 
Little Bear River 
64°34'N, 126°19'W; NTS 96D 

Spinidiniwn sp. 
Chatangie 'lla sp. cf. spectabi lis 

(Alberti) Lentin and Williams 
Chatangiella spp. 
various unidentified dinoflagellates 
Baltisphaeridiwn spp. 
Veryhachium reductum forma 

trispinoides (de Jekhowsky) de Jekhowsky 
various trilete spores 
Inaperturopollenites dubius 

(Potoniif) Thoms. and Pflug. 
Gleicheniidi tee senonicus Ross sensu Skarby 
Aquilapotienites tPialatus Rouse 
Aquilapollenites ep. cf. A. dscorus 

Srivastava 

CSC Loe. No. 
and Report Year 

c-8721 
1971 

Age: Late Cretaceous, Campanian. 

Little Bear 
Formation 
C.J. Yorath 

Age: Santonian. 

Little Bear 
Formation 
C. J . Yorath 

Age: Santonian. 

Little Bear 
Formation 
C.J. Yorath 

68 

Type section of Little Bear 
Formation 14 m above base 
Little Bear River 
64°37'N, 126°18'W; NTS 96D 

Derived Carboniferous spores and 
Upper Permian-Lower Triassic 
bisaccate pollen 
Trichodinium castaneum 

(Deflandre) Clarke and Verdier 
Isahelidinium cooksoniae (Alberti) 

Lentin and Williams 
ChatangieUa granulifera (Manum) 

Lentin and Williams 
ChatangieZ.Z.a spectahi'lis (Alberti) 

Lentin and Willia.ms 
?Chatangiel'la scheii (Manum) 

Lentin and Williams 
ChatangieL"la spp. 

Heterosphaeridium conjunctum 
Cookson and Eieenack 

Spiniferites ramosus (Ehrenberg) 
Loeblich and Loeblich 

CZ.eistosphaeridium huguoniotii 
(Valensi) Davey 

Odontochi tina opercu Zata 
(Deflandre) Deflandre and Cookson 

Various trilete spores 

As above, 14-24 m above base 

Derived Carboniferous spores and 
Triassic bisaccate pollen 
Chatangiell.a sp. aff. C. scheii (Manum) 

Lentin and Williams 
Alterbia bal.mei (Cookson and Eisenack) 

Lentin and Williams 
Trichodiniwn castaneum 

(Deflandre) Clarke and Verdier 
Exochosphaeridiwn sp. af f . E. 

striolatum (Deflandre) Davey 
Cf. Form.a P of Evitt 
Ovoidiniwn sp. cf. O. verrucoswn 

(Cookson and Hughes) Davey 
Spiniferites ramosus 

(Ehrenberg) Loeblich and Loeblich 
Cleistosphaeridiwn huguoniotii 

(Valensi) Davey 
Spinidiniwn sp. cf. S. densispinatwn 

Stanley 
dinoflagellate cysts unidentified 

C-23926 
1973 

C-23927 
1973 

As above, 24-48 m above base C-23928 

Derived Carboniferous spores, 
Triassic bisaccate pollen and 
Lower Cretaceous dinoflagellates 
Cf. Forma P. of Evitt 
Areoligera? sp. 
Coronifera sp. 
A lterbia acwninata 

(Cookson and Eisenack) Lentin and Williams 

Exochosphaeridium sp. aff. E. strioZ.atum 
(Deflandre) Davey 

CycZ.onepheZ.ium distinctwn 
Cookson and Eisenack 

Spinidiniwn sp. cf. S. densispinatwn 
Stanley 

1973 

Stratigraphy 
and Callee tor 

Age: Santonian. 

Little Bear 
Formation 
C.J. Yorath 

Age: Santonian. 

East Fork 
Formation 
c. J . Yorath 

Locality, Assemblage and Age 

Oligosphaeridiwn complex (White) 
Davey and Williams 

dinoflagellate cysts unidentified 
various trilete spores 

As above, 48-53 m above base 

Derived Carboniferous spores and 
Triassic bisaccate pollen 
various trilete spores 
Vitreisporites pallidu.s 

(Reissinger) Balme 
Exochosphaeridiwn sp. aff. E. 

striolatwn (Deflandre) Davey 
Trichodiniwn castanewn 

(Deflandre) Clarke and Verdier 
ChatcmgieZ.la spectabilis 

(Alberti) Lentin and Williams 
Chatangie l la spp. 
dinoflagellate crysts unidentified 

Measured section, 3-6 m above base 
East Fork, Little Bear Ri ver 
64°47'N, 126 °02'W; NTS 960 

Derived Carboniferous spores and 
Lower Cretaceous dinoflagellate s 
Retitriletes sp. 
Osmundaciditea sp. 
Aquilapollenites sp. 
Aqu.iZ.apollenites sp. cf. A. aentu.a 

Srivastava 

Age: Post-Santonian, probably Campanian. 

East Fork 
Formation 
C. J. Yorath 

As above, 6-9 m above base 

various trilete spores 
ScollCU'dia steeveai Srivastava 
Aquilapollenites sp. cf. A. sentus 

Srivastava 

Age: Post-Santonian, probably Campanian. 

East Fork 
Formation 
C. J. Yorath 

As above, 16-18 m above base 

Derived Carboniferous spores 
Triassic bisaccate pollen, and 
Lower Cretaceous spores and 
dinoflagellates 
various trilete spores 
Ta.:rodiaceaepollenitea sp. 
Aquilapollenites spp. 
Bal.meisporites (Styx) sp . H. of 

Gunther and Hills 
Alterbia acuminata (Cookson and Eisenack) 

Lentin and Williams 
Isahelidinium cooksonae (Alberti) 

Lentin and Williams 
Spiniferites ramosus (Ehrenberg) 

Loeblich and Loeblich 
S. cingul.atu.s (Wetzel) 

Age : Early or middle Campanian. 

East Fork 
Formation 
C.J. Yorath 

As above, 21-24 m above base 

Derived Carbonfferous spores, 
Triass ic 'i>isaccate pollen and 
Lower Cretaceous dinoflagellates 
various trilete spores 
AquilapoZ.Z.enites sp . cf. A. sentu.s 

Srivastava 
Aquilapollenites sp. cf. A. polaris 

Funkhouser 
Balme.iapol"i tea (Styx) sp. ex gr. 

raru.s - longirimosu.s 
Alterbia acwninata (Cookson and Eisenack) 

Lentin and Williams 

Age: Early or middle Campanian. 

Eas t Fork 
Formation 
C.J. Yorath 

As above, 34-37 m above base 

Derived Devona-Mississippian spores 
BaZ.meisporites (Styx) sp. 
Aqu.ilapollenites auceZ.latu.s 

Srivastava 

Age: Post-Santonian, probably Campanian. 

GSC Loe. No. 
and Report Year 

C-23929 
1973 

C-23930 
1973 

C-23931 
1973 

C-23932 
1973 

C-23933 
1973 

C-23935 
1973 



Stratigraphy 
and Collector 

East Fork 
Formation 
C.J. Yorath 

Locality, Assemblage and Age 

As above, 40-43 m above base 

Derived Carboniferous spores 
various trilete spores 
Baautriletes sp. cf. B. tylotus 

Harris (of Gunther and Hills) 
Cranuellia rumseyensis Srivastava 

GSC Loe. No. 
and Report Year 

C-23936 
1973 

Age: Lower or Middle Campanian. 

East Fork 
Formation 
C.J. Yorath 

As above, 25-27 m above base 

Derived Devona-Carboniferous 
spores and Lower Cretaceous 
dinoflagellates 
various trilete spores 
Aquilapollenites sp. cf. A. polaris 

Funkhouser 
Pterodinium spp . 
Diaonodiniwn sp. 
Tanyosphaeridiwn sp. 
Hystrichospheridium stellatwn 

Maier 
Alterbia acwninata 

(Cookson and Eisenack) Lentin and Williams 
Spiniferites ramosus (Ehrenberg) 

Loeblich and Loeblich 

C-23938 
1973 

Age: Post-Santonian, Campanian. 

East Fork 
Formation 
C.J. Yorath 

As above, 30-34 m above base 

Derived Devona-Carboniferous 
spores and Triassic bisaccate 
pollen 
Diconodinium sp. 
Le.ptodinium deliaatum 

(Davey) Sarjeant 

Cyalonephelium distinatum 
C6okson and Eisenack 

CleiBtosphaeridium sp. 
Alterbia balmeii (Cookson and Eisenack) 

Lentin and Williams 
Isabelidinium cookscmae (Alberti) 

Lentin and Williams 
various unidentified 
dinoflagellate cysts 
Aquilapollenites spp. 

C-23939 
1973 

Age: Post-Santonian, probably Campanian. 

East Fork 
Formation 
C.J . Yorath 

As above, 33-34 m above base 

Derived Devona-Carboniferous spores 
Odontochitina operculata 

(Deflandre) Deflandre and Cookson 
Chatangiella spp. 
OZ.igosphaeridium spp. 
Aquilapoll.enites sp. cf. A. polaris 

Funkhouser 
Aquilapollenites spp. 
various trilete spores 

C-23940 
1973 

Age: Post-Santonian, Campanian. 

BY J .A. JELETZKY 

Stratigraphy 
and Collector 

East Fork Formation 
C.J. Yorath 

Locality, Fauna and Age 

Outcrop 
Keele River 
64°19'N, 124°55'W; NTS 96C 

Scaphites (Clioscaphites or? 
Desmoscaphi tes) sp . in de t. 

Inoceramus cf. steenstrupi de Lorio! 
Inoceramus cf. patootensis de Lorio! 

GSC Loe. No. 
and Report Year 

84794 
1970 

Age and Correlation: Lot 84794 can represent any of the following Santonian 

Jeletzky, J .A. 

to lower Campanian fossil zones of the Canadian Western 
Interior Region: 1. Scaphites (Clioscaphites) vermiformis; 
2. Scaphites (Clioscaphites) montanensis; 3. Scaphites 
(Desmoscaphites) spp.; and 4. Scaphites (Hoploscaphites) 
hippocrepis (see Jeletzky, 1968, pp. 38-45). The beds from 
which it was collected are equivalent to the middle or 
upper part of the Wapiabi Formation of the the Foothills 
Belt or to some part Of Kotaneelee Formation of the Liard 
River area. The East Fork Formation of Lower Mackenzie 
area is traditionally correlated with Kotaneelee and 
Wapiabi Formation (St_£ltt, 1960, p. 18) and the lot 84794 
should represent some part of the East Fcirk Formation. 

REFERENCES 

1968: Ka.crofossil Zones of the Marine Cretaceous of the Western Interior of 
Canada and their correlation with the zones and stages of Europe and 
the western Interior of the United States; Geol. Surv. Can . , 
Paper 67-72, p. 38-45. 

Stott, D.F . 
1960: Cretaceous rocks in the region of Liard and Mackenzie Rivers, 

Northwest Territories; Geol. Surv. Can., Bull. 63, p. 18. 

BY W. W. BRIDEAUX 

Appendix lie 

Campanian to Maastrichtian Fossils 

Stratigraphy 
and Collector Locality, Palynologic Assemblage and Age 

GSC Loe. No. 
and Report Year 

Unnamed surface 
sandstone unit 
c. J. Yorath 

Unnamed sandstone unit 
129-131 m above base 
East side of McKay Range 
64°36'N, 125°36'W: NTS 96C 

Aquilapollenites trialatus trialatus 
Rouse 

Aquilapollenites trialatus variabilis 
Tschudy and Leopold 

AquilapoZZ.enites trialatus 
Rouse ?n. subsp . 

Kurtaipites sp. of Mcintyre 
E:tt:ratriporopollenites sp. 1 of Mcintyre 
E:ttratriporopollenites sp. 2 of Mcintyre 
Azonia fabacea Samoilovich 
PoZ.ycolpites pocockii Srivastava . 
triporate/triatriate pollen unidentified 
CinguZatisporitee dakotaensis Stanley 
Harm.J.latisporis amplus Stanley 
Radialisporis radialis (Krutzsch) Krutzsch 
alete pollen species unidentified 

(n. gen.?) 
Bisaccate pollen 
Cicatricosisporites sp. 
Radialisporis sp. 
Vitreisporites pallidus (Reissinger) 

Nilsson 

C-8715 
1975 

Age: Late Cretaceous, late Senonian, late Campanian . The dominance of the 
pollen assemblage by Aquilapollenites trialatus together with pollen 
species ranging into the Ka.astrichtian suggests a late Campanian age 
for this ample. 

Little Bear 
Formation 
C.J. Yorsth 

Measured section, 16-23 m above base 
Little Bear River southwest of 
Fort Norman 
64°34'N, 126°19'W; NTS 960 

Cingulatieporitee ra.diatus Stanley 
Stereisporites app. 
Cingutriletes spp. 
Hamulatisporis amplus Stanley 
Gl.eicheniidites senonicus Ross sensu Skarby 
Osmundacidi tes spp . 
Abietineaepollenites sp. 
InaperturopolZenites hiatus (Pot.) 

Thoms. and Pflug 
Psilatricolpites sp. 
Retitricolpites sp. 
Marcellopites tolmanensis 

Srivastava 
AquilapoZZenites sp. cf. A. dentatus 

B.D. Tschudy 
AquiZ.apollenites sp. cf. A. stelckii 

Srivastava 
Aquilapollenites trialatus Rouse 
Spiniferites sp. • 
Baltisphaeridium sp. * 
various trilete apiculate spores 
(*microplankton) 

Age: Late Senonian, Campanian, to ?Early Maastrichtian. 

C-8719 
1971 

Little Bear 
Formation 
C.J. Yorath 

As above, 23-25 m above base C-8720 

Cingulatieporites radiatus Stanley 
Cingutriletes spp. 
Stereispori tee spp. 
Cicatricosieporites spp. 
Harrrulatieporis ampZ.us Stanley 
Lycopodiumsporites sp. cf. L. papiZZaesporites 

(Rouse) Srivastava 
Del toidospova sp. 
Gleicheniidi tes senonicus 

Ross sensu Skarby 
Zlivisporis sp. cf. z. blanensis 

Pacltova 
Osmundacidites weZ.lmannii Couper 
Laevigatoaporites ovatus 

Wilson and Webster 
Polypodiisporites sp. cf. P. favus 

(Potonil!) Potoni~ 
Inaperturopol'Lenites hiatus 

(Pot.) Thoms . and Pflug 
Liliacidites sp. 
various trilete apiculate spores 
MaPcellopites tolmanensis 

Srivastava 
TetracoZ.pites ap. 
Retitricolpol'ites sp. 
Tripo:ropoll.enitee sp. 
Extratl'iporopollenites sp. 

1971 

69 



Stratigraphy 
and Collector Locality. Palynologic Assemblage and Age 

GSC Loe: No. 
and Report Year 

TriatriopoUenites costatus Norton 
Aqui'lapollenites trialatus Rouse 
Aquilapollenites sp. cf. A. oblatus 

Srivastava 
"Mancicorpus" sp. 
Aquilapollenites clarireticulatus 

(Samoilovich) B. D. Tschudy 
Tenua1 sp . * 

Age: Late Senonian, Campanian to 1Early Maastrichtian. 

Comments: The pollen and spore assemblages recovere d from samples C-8719 and 
C-8720 of the Little Bear Formation comprise both long ranging species 
and those with more restricted ranges. Some of the species with 
published ranges restricted to the Maastrichtian have been described. 
only from the Edmonton Formation (Srivastava, 1970) and their basal 
ranges have not been determined. Certain other species, hO\o'ever, have 
been widely reported and possess ranges r estricte d to the Campanian. 
Because these ranges might possibly be extended into the Early 
Maastrichtian by more detailed work in the District of Mackenzie, and 
because of the presences of a variety of forms known to occur in the 
Maastrichtian, the P?ssibility that the ages of (C-8719) and (C- 8720) 
might be as young as Early Maastrichtian cannot be ruled out. 

The assemblage of angiosperm pollen form C- 8719 and C-8720 includes 
abundant specimens of the genus Aquilapollenites Rouse. Reports in the 
literature of Aptian- Albian and pre-Late Santonian occurrences of this 
genus have never been substantiated. A very few specimens have been 
recorded from the Late Santonian of Alaska. The abundance of 
specimens and the species diversity of the AquilapoUenit,es 
assembiage under discussion rules out any possibility of a Late 
Santonian age assignment. 

Aqui lapollenites trialatus Rouse has been reported only from depo'aits 
of Campanian age in the Rocky Mountain region of Canada and the United 
States (Tschudy and Leopold, 1970) . The presence of this species in 
abundance C- 8719 and C-8720 therefore supports strongly the assignment 
of a Campanian age. Other species of Aquilapollenites cited in the 
report have been recorded from the Maastric?ttian . This age assignment 
is not contradicted by the absence of species of !be pollen genus, 
Wodehouseia Stanley, especially those species with published ranges 
restricted to the Maastrichtian. 

For similar reasons, the age of the sample taken from a 69.8 m (229 ft) 
thick sequence (C-8721) below the Little Bear River Formation, is 
considered to be of Campanian age. This samp le also contains several 
species of the cavate dinoflagellate cyst, Chatangiella Lentin and 
Williams, notably one very similar to C. spectabilis (Alberti) 
Lentin and Williams, a species recorded from the Late Senonian of 
Germany. 

In formulating the discussion, it s hould be noted that several 
assumptions have been made. Firstly, ranges of species of Aquilapollenitee 
compiled from the Rocky Mountain region, are assumed to hold for areas 
north of that region in the District of Mackenzie. Secondly, the 
absence of certain species of Wodehouseia is due to biostratigraphic 
and n(lt paleoecologic contrOl. 

The proposal of a Campanian-1Early Haastrichtian age for the Little 
Bear Formation is in conflict with several other sources. A Late 
Albian age is suggested in Geology and Economic Minera.1.s of Canada 
(5th Ed., Chart III) . Evidence presented here indicates that this 
determination mu s t be revised. Jeletzky (1971, p. 58) reports an 
occurrence, . brought to his attention by C.R. Stelck, of "a 2-foot 
long Santonian Inoceramus ex gr. cardissoides-pinnifol'mis ... " which was 
"presumed to have been collected from the East Fork sha le ... 11

• It is 
suggested from this evidence that the age of the East Fork Formation, 
which overlies the Little Bear Formation (Hume, 1954, pp. 48-51) could 
be Santonian. Because the evidence for this is based on a specimen not 
found in situ and because of the evidence cited herein, the age of 
the East Fork Formation must be at least Campanian or younger. This 
resolves a situation which would h{lve seen Santonian rocks resting 
on rocks of Campanian or younger age. 

Unnamed surf ace 
sandstone unit 
C.J. Yorath 

Unnamed sandstone unit 
0-5 m above base 
East side of Mc"Ka.y Range 
64°36 1 N, 125°35'W; NTS 96C 

C-9285 
1975 

Chatangiel.1.a <fitissima (Mcintyre) 
Lentin and Williams 

Spinidiniwn clavwn l;larland 
ChatangieUa granulifera (Manum) 

Lentin and Williams 
Membranosphaero ma.setrichtia 

Samoilovich ex Norris and Sarjeant 
Tricol.pites sp. 9 of Mcintyre 
Aquilapollenites sp. 
Triporate pollen unidentified 
Gl.eicheniidites senonicus 

Ross sensu Skarby 
derived Devonian spores 
derived Carboniferous spores and pollen 
derived Jurassic dinoflagellates 
Vitreisporites f'Gllidus 

(Reissinger) Nilsson 

Age: Late Cretaceous, late Senonian, Campanian. 
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Stratigraphy 
and Collector 

East Fork 
Formation 
D.G. Cook 

Stratigraphy 
and Collector 

Locality, Palynologic Assemblage and Age 

East bank, Mackenzie River, about 
8 km downstream from Fort Norman 
64°55'N, 125°44' 30 W; NTS 96C 

Chatangiella biapertura (Mcintyre) 
Lentin and Williams 

deflandreoid cyst body (Type 1) 
palaeoperidinioid cryst body (Type A313Pa) 
Surculosphaeridiwn Zongifurcatwn 

(Firtion) Davey, et al . 
Palaeohyetrichophora. infusorioides 

Deflandre 
Isabelidiniwn amphiata (Mcintyre) 

Lentin and Williams 
Odontochitina costata Alberti 
Spiniferites ramosus (Ehrenberg) 

Loeblich and Loeblich 
Canningia ringnesii Hanum and Cookson 
Cl.eietosphaeridium anco'f'ifeIWTl 

(Cookson and Eisenack) Davey 

Locality, Hicrofossil Assemblage and Age 

Diconodiniwn arcticum Hanum and Cookson 
Odontochitina operculata (0. Wetzel) 

Deflandre and Cookson 
Wallodiniwn anglicwn (Cookson and Hughes) 

Lentin and Williams 
Palambages sp, 
Hystrichosphaeridiwn sp. 
Laciniadiniwn sp. 
Membranosphaera masstrichtia 

Samoilovich ex Norris and Sarjeant 

GSC Loe. No. 
and Report Year 

C-30978 
1974 

GSC Loe. Mo. 
and Report. Year 

Age: Late Campanian to Early Haastrichtian (=Divisions H2 and lower part of H3 of 
Mcintyre, 1974). 

East Fork Formation 
D.G. Cook 

Outcrop, east bank, Mackenzie River, 
about 14 km downstream from Fort Norman 
64°56'N, 125°52 1 20"W; NTS 96C 

Palaeoperidiniwn sp. 
Silicisphaera ferox (Deflandre) 

Davey and Verdier 
Batioladinium jaegeri (Alberti) Brideaux 
Diconodiniwn arcticwn 

Hanum and Cookson 
Spiniferites ramosus 

(Ehrenberg) Loeblich and Loeblich 
Palaeostomocystis fragil.is 

Cookson and Eisenack 
Membranosphaera maastrichtia 

Samoilovich ex Norris and Sarjeant 
'h>icolpites sp. 
Tricolpites sp. 1 of Mcintyre, 1974 
Gl.eicheniidites senonicus 

Ross sensu Skarby 
Gil.linia hymenophoro. 

Cookson and Eisenack 
Horologinella(1) sp. 
Spongiodiniwn? sp. 
various dinoflagellate cysts, unidentified 
derived Paleozoic spores 

Age: Late Cretaceous, Campanian - (?)early Haastrichtian 

East Fork 
Formation 
D. G. Cook 

East bank, Mackenzie River, about 
8 km downstream from Fort Norman 
District of Mackenzie 
64°55'10"N, 125°45'00"W; NTS 96C 

Isabelidiniwn amphiata (Mcintyre) 
Lentin and Williams 

Chatangiella ditiesima (Mcintyre) 
Lentin and Williams 

Deflandrea sp. 2 of Mcintyre 
Ceratiopsis sp. cf. C. diebeli (Alberti) 

Lentin and Williams 
Chatangiella biapertura (Mcintyre) 

Lentin and Williams 
Chatangiell.a decorosa (Mcintyre) 

Lentin and Williams 
Tri thyrodiniwn suspectwn (Man um and 

Cookson) Davey 
Diconodiniwn sp. 
Microdiniwn ornatwn Cookson and Eisenack 
Wal'lodiniwn anglicwn (Cookson and 

Hughes) Lentin and Williams 
Diconodiniwn arcticwn Hanum and Cookson 
Membranosphaera maastrichtia 

Samoilovich ex Norris and Sarjeant 
various dinoflagellate cysts, 
unidentified 

C-30979 
1974 

C-30982 
1974 

Age: Late Campanian to Early Haastrichtian (=Division H3 of Mcintyre, 1974) , 

East Fork 
Formation 
D. G. Cook 

About 3 km south-southeast 
of southeastern extremity of Mahoney 
Lake on unnamed s tream flowing into 
Brackett Lake; District of Mackenzie 
65°20'40"N , 125°06'20"W; NTS 96F 

deflandreoid cyst body (Type I) 
deflandreoid? cyst body (Type I) 
laciniadinioid cyst body (Type 3I3Pa) 
trithyrodinioid cyst body (Type 3I) 
Pa laeohystrichophora infusorioicks 

Deflandre 

C-30984 
1974 



Stratigraphy 
and Collector Locality. KicrofOseil Assemblage and Age 

Palaeotetl"adinium eilicorwn Deflandre 
PaZaeoetromocyetie laevigata Drugg 
Defl.an<b>ea spp. (n. spp.) 
Leptodinium delicatum (Davey) 

Sarjeant** 
Odon.tochitina costata Alberti 
Canningia :ringnesii Manum and Cookson 
Deflandrea minoI' Alberti 
HystI'ichosphae:ridiwn cooksonae 

Singh** 
HystI'ichosphaeridium difficile 

Manum and Cookson 

Wallodinium anglicwn (Cookson and 
Hughes) Lentin and Williams 

ChatangieUa granuiifez>a (Hanum) 
Lentin and Williams 

?Chatangiel1.a biapertu:ra (Mcintyre) 
Lentin and Williams 

PaZambages spp . 
Tenua sp. 
FI'omea amphoro Cookson and Eisenack 
Diconodinium a:rticum Manum and Cookson 
MiCI'odinium ornatum 

Cookson and Eisenack 
Dorocysta n. sp. 
Membranospha.ero maastrichtia 

Samoilovich ex Norrie and Sarjeant 
SpinifeI'i tea ramosus (Ehrenberg) 

Loeblich and Loeblich 

Note: ** Indicates species possibly derived from 
older Cretaceous rocks) 

GSC Loe. No. 
and Report Year 

Age: Late Campanian-Early Maastrichtian (•H2 and H3 Divisions of Mcintyre, 1974). 

East Fork 
Formation 
D.G . Cook 

BY R. L. COX 

Stratigraphy 
and Collector 

Unnamed volcanic 
s ha l e 
H. R. Bal kwill 

Age: Late Cretaceous . 

Unnamed, sheared, 
bentonitic shale 
H. R. Balkwill 

Shale cobbles from bed of unnamed stream 
flowing into Kelly Lake about 411 km 
north of Kelly Lake 
65°27'N, 12f; 0 05'W; NTS 96E 

PaZarribages ep. 
IsabeZidinium amphiata (Mcintyre) 

Lentin and Williams 
Cleistosphaeridium aciculaI'B Davey 
Ginginodinium sp . cf. G. ornatum 

(Felix and Burbridge) Lentin and Williams 
Spiniferites ramosus (Ehrenberg) 

Loeblich and Loeblich 
Isabelidinium cooksonae (Alberti) 

Lentin and Williams 
PaZaeohystrichophora infuaorioides 

Deflandre 
WalZodinium anglieum (Cookson and 

Hughes) Lentin and Williams 
Odontochitina opercu1.ata (0. ·wetzel) 

Deflandre and Cookson 
Spiniferites porosus (Ma.own and Cookson) 

Harland 
Odontochitina costata Alberti 

Locality. Flora and Age 

Outcrop 
Grizzly Bear Mountain 
65°32'N, 120°54'W; NTS 96H 

PteI'ospermopsis sp . 
Cymatiosphaero sp. 
BaZtiephae:ridium sp. 
Deflandrea sp. 
Trithyrodinium sp. 
Microdinium s pp. 
WaZlodinium sp. 
OZigosphaeridium sp. 
Palambages sp. 

As above 

Deflandrea diebelii Alberti, 1961 
Deflandrea sp. 
Spinidiniwn sp. 
HyatI'ic_hosphaeI'idium sp. 
Scriniodiniwn et. S. eurypylwn 

Manum and Cookson, 1964 
Sc:riniodinium sp. 
Microdiniwn sp. 
Gonyaulacysta sp. 
Cannosphaeropsis sp. 
Odontochitina sp. 
Spinife:rites sp. 
SvalbardeZla sp . 
Aptea sp. 
Palaeoperidiniwn basiliun Drugg, 1967 

Age: Late Campanian - Danian. 

C-30985 
1974 

GSC Loe. No. 
and Report Year 

C-4301 
1970 

C-4301 
1970 

Comments: Both samples are from the same outc rop. Together they indicate an age 
no older than Late Campanian and no younger than Danian . A Maastrichtian 
age i s strongly suggested. The two samples examined are of marine origin. 

St.ratfgrapby 
and Collector Locality. Kicrofossil Asseablage and Me 

Canningia minoI' Cookson and Hughes 

GSC Loe . No. 
and Report Year 

~~z;:J"~~i~:vey) 
Hystrichospha.eridium sp. cf. H. 

cooksonae Singh 
Canningia ringneeii Manum and Cookson 
Alterbia acwninata Cookson and 

Eisenack 
Chatangie!La spectabiUs (Alberti) 

Lentin and Williams 
Membranosphaero maaetrichtia 

Samoilovich ex Norris and Sarjeant 

Age : Late Campanian-Early Maastrichtian (= Divisions H2 and H3 of Mcintyre, 1974). 

Subsurface Candel Decking et al ., Tate J-65 well C-52553/400 
sandstone member 64"0 24'39"N, 125°26'48"W; NTS 96C 1975 

Depth 122 m 

Subsurface As above C-52553 /700 
sandstone member Depth 213 m 1975 

Subsurface As above C-52~53 /1100 
sandstone member Depth 335 m 1975 

Shale Member As above C-52553/1600 
Depth 488 m 1975 

Shale Member As above C-52553/3600 
Depth 1097 m 1975 

Little Bear As above C-52553 /3800 
Formation Depth 1158 m 1975 

Little Bear As above C-52 553/4100 
Formation Depth 1250 m 1975 

Slater River As above C-52553 /4900 
Formation Depth 14 93 m 1975 

Slater River As above C-52553/5400 
Formation Depth 1646 m 1975 

Comments: The three samples et the 122 m, 213 UI and 335 m depth in the well 
are of Maaetrichtian age and are dominated by angiosperm pollen. 
A few dinoflagellate spec ie s occur also . A coastal environment of 
deposition is suggested. 

The sample at 488 m depth in the well yields the first influx of 
dinoflagellate species and indicates a change to marine conditions 
of deposition . The age of the sample is Canrpanian, possibly 
Maaetrichtian. 

The five samples taken between the depths of 1097 m and 1646 m in the 
well are considered to be Campanian in age. Domination of the 
assemblages by dinoflage llat e cysts continues, suggesting a shallow 
marine sedimentary environment, The residue of the sample at 1646 m 
contains few palynomorphs , mainly dinoflagellates and a few deltoid 
trilete spores. 
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BY W.S. HOPKINS, JR . 

Stratigraphy 
and collector 

Unnamed volcanic 
s hale 
H. R. Balkwill 

Locality. Flora and Age 

Outcrop 
Grizzly Bear Mountain 
65°32'N, 120°54 'W; NTS 96H 

Lycopodium sp. 
Aroucariacitea sp. 
Pinus sp. 
Podocarpus sp. 
Cupressaceae (JunipeI'Us?) 
Alnus sp. 
Sali:i: sp. 
Populue sp. 
Ericaceae 

GSC Loe . No. 
and Report Year 

C- 4301 
1976 
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Stratigraphy 
and Collector Locality, Flora and Age 

Compositae 

GSC Loe. No. 
and Report Year 

Gramineae 
Cyperaceae 
Chenopodium s p. 
Ephedro s p. 
Quercus-type 

Age: See "Comme nts ". 

Unnamed Lignite As a bove C-4301 
1976 H. R. Balkwill 

Circular fungal spore 
Lyeopodium spp. 
Laevigatosporites spp. 
Po lypod iaceae-Denns taed t iaceae , 

forms 1 and 2 (after Martin and Rouse) 
Osmunda sp. 
Deltoidosporo s p. 
Cyathidi t es sp. 
Sphagnum spp. 
Microretieul.atisporites sp . 
?Potamogeton sp. 
?Typha sp. 
Gramineae 
Popu. lu.s sp . 
Salix sp. 
Alnu.s sp. 
Tricolpate, psilate 
Tricolporate, psilate 
Monocolpate 
Pinus sp . haploxylon-type 
Taxodiwn-Metasequoia s p. 

Age: See "Comments". 

Unnamed s hea red, 
be ntonitic shale 
H.R. Bal kwill 

As above C-4301 
1976 

Aqu.ilapo l leni tes 
TI'iprojectus magnu.s 
Apparently r eworked: a few Upper 
Cr e t aceous-Paleocene forms plus 
nume rous Devonian and Mississippian 
spores . Also several tricolpate and 
triporate (Corylus ?) pollen grains 

Age: See "Comment s " . 

Unnamed s ha l e As above C-4301 
1976 interbedded with lignite 

H.R. Balkwill 

La.evigatospori tee sp. 
Po lypod iaceae-Denns taed tiaceae, 

forms 1, 2 and 3 (after Martin 
and Rouse) 

Reticulate monolete spores (probably 
from family Polypodiaceae) 

Lycopodiwn spp. 
Schizaea sp. 
?Schizosporie s p. 
Liliaeidites sp. 
Cupressaceae (Juniperus?) 
Taxaceae (Taxu:e?) 
Ta:rodiwn-Metasequioa sp. 
?Teuga sp. 
Podocarpus sp. 
Gramineae 
?Typha sp. 
Salix sp. 
?Corylus sp. 
?Betul.a. sp. 
Alnus sp. 
Queraus- type 

Comments: Because these four samples represent interbedded lithologies at the 
same location they are discussed he re as a group. Considerable age 
confusion exists in these samples because of the range in age of the 
various forms encountered. 
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The volcanic shale contains numberous "modern looking" pollen grains 
including representatives of the Compositae which do not make their 
appearance in the pollen record until the Miocene. Modern looking 
grass and sedge pollen is also abundant. Also polle n of the more 
temperate angiosperms, a characteristic component of most Tertiary 
microfloras, is completely lacking. My first inclination was to consider 
this Miocene, Pliocene or even Pleistocene. 

The other three samples t e nd to r e fute this however, in that several 
Maastrichtian-Paleocene forms (AquilapoUenites, Schizaea, Schizosporis, 
and Araucariacites) are also present. In addition the sheared 
bentonitic shale contains a moderately abundant Devonian and 
Mississippian flora as well as Upper Cretaceous-Paleocene pollen and 
spores. In short, taken as a group, the samples are charac terized by 
palynoinorphs indicative of Devonian-Mississippian, Upper Senonian
Paleocene and Miocene-Pliocene-Pleistocene. 

H. Balkwill, the collector, feels that a Miocene to Pleistocene age 
for the deposits is incompatible with the geology of the area. 
Furthermore, the lignite simply does not look that young. Also, in the 
sheared bentonitic shale lithology I found AquilapoUenites and a species 
of Triprojectus ma.gnus, . the latter being apparently restricted to 
Upper Campanian-Middle Maastrichtian rocks , This would be compatable 
with the rest of the microflora , therefore I feel an age of Upper 
Campanian-Middle Maastrichtian is most likel y for this rock unit . 

BY J.H. WALL 

Stratigraphy 
and Collector 

Unnamed strata 
J.D. Aitken 

Locality, Fauna and Age 

Outcrop 
Koke ragi Point, Deerpass Bay, 
Great Bear Lake 
65°46'N, 122°23'W; NTS 96G 

Radiolaria 
Melitosphaera (Melitosphaera) sp. 
?Cenosphaera (Cenosphaerd) sp. 
SpangodisCWJ I Spongodisc:us) spp. 
Spongaster or Cru.cel la sp. 
Dictyomitra multicostata Zittel 

GSC Loe. No. 
and Report Year 

C-2566 
1977 

Age: Late Cretaceous, probably late Campanian, but possibly younger. Assemblage 
is very similar to that in 68MQ113 at 0-1 m (C-4291), described elsewhere 
in this report . The form identified as Spongaster or Cru.eella in this 
sample is basically the same as the Spongasteriseus in C-4291, except for 
the presence of a patagium which is only incipiently developed in the latter . 

Unnamed strata 
R. W. Macqueen 

Measured section, 0-1 m from base 
North shore Smith Arm, Great Bear Lake 
66°28'N, 123°40'W; NTS 96J 

Radiolaria 
Melitosphaera (Melitosphaera) sp. 
?Cenosphaera (Cenosphaera) sp. 
Spongurus ISpongupantha) sp. A of 

Bergquist, 1966 
Spongodisc:us (Spongodisc:us) sp. 
Spongasteriscus (Spongasteriscinus) sp . 
Diotycmitra mu.lticostata Zittel 

Age : Late Cretaceous, probably late Campanian, .but possibly younger . 

Unnamed strata 
R.W. Macqueen 

As above, 6 m from base 

Radiolaria 
Melitospha.era (Melitosphaera) sp . 
?Cenosphasra (Cenosphasra) sp . 
Spongurus (Spangurantha) ep. A of 

Bergquist, 1966 
SpangodisCWJ I Spangodisc:us) sp . 

Age : AJJ for previous a ample. 

Unnamed strata 
R. W. Macqueen 

As a bove, 11 m from base 

Radiolaria 
?Cenospha.ero (Cenosphaera) sp. 
indeterminate spongodiscids 

Age: Assumed same as for previous samples. 

Unnamed strata 
R.W. Macqueen 

As above, 17 m from base 

Radiolaria (sparse) 
Melitosphaera (Melitosphaero) sp. 
?Cenosphaera (Cenosphaero) sp. 
Spongodiscus (Spongodiscus) sp. 

Age: Assumed same as for previous samples, 

Unnamed strata 
R. W, Macqueen 

As above, 21 m from base 

Radiolaria 
Meiitosphaera (MeUtosphaera) spp. 
Spongodiscus (Spongodiscus) sp. cf. S. 

(S.) reniltaeformis Campbell and Clark 
S . (S, ) ep. 
Sethoayrtis sp. of Wall, 1975 
l>ictyomi t:ra (Dictyomi tre Ua) sp . 

one specimen 

Age: Late Cretaceous, probably late Campanian, but possibly younger. 

Unnamed strata 
R. W. Macqueen 

As above, 26 m from base 

Radiolaria 
Spongodiscus (Spongodiscus) sp • 

Age : Assumed same as for previous samples. 

Unnamed strata 
R. W. Macqueen 

As above, 29 m from base 

Radiolaria 
?Cenosphaera (Cenosphaera) sp. 
Spongodiscus (Spongodisc:us) sp. cf. 

S. (S.) reniilaefornris Campbell and Clark 
S. (S.) spp. 
Sethocyrtis sp. of Wall, 1975 
?Dictyomit:ra (Dictyomitreila) ep . 

of Wall, 1975 

Age: Late Cretaceous, probably late Campanian, but possibly younger. 

C-4291 
1977 

C-4292 
1977 

C-4293 
1977 

C-4294 
1977 

C-4295 
1977 

C-4296 
J.977 

C-4297 
1977 



Stratigraphy 
and Collector Local! ty, Fauna and Age 

As above, 35 m from base 

GSC Loe. No. 
and Report Yea r 

Unnamed strata 
R. W. Macqueen 

C-4298 
1977 

Rad i ol aria 
Meiitosphaera (Meiitosphaera) spp . 
?Cenosphaeru (Cenosphaeru} sp. 
Spongw>us (Spongurantha) sp. A of 

Bergquist, 1966 
Spon.godiscus (Spongodiseus} sp. cf. S. (S.} 

renillaefornris Campbell and Clirrk 
S. (S.) sp. 
Sethocyrtis sp . of Wall, 1975 
?Dictyomitru (Dictyomitrella} sp . 

of Wall, 1975 

Age: As for previous sampl e. 

Unnamed strata 
R.W. Macqueen 

As above, 40 m from base C-4299 
1977 

Radiolaria 
Melitosphaeru spp . 
Spongodiscus (Spongodiscus) sp. cf. S. (S.) 

renillaeformis Campbe ll and Clark 
S. (S.) sp. 
Dictyocephalus nncrostonn Rust(?} -

one specimen 
1/Jictyorrritra (Dictyorrritreila) sp. 

of Wall, 1975 

Age: As for previous sample. 

Unnamed strata 
R.W. Macqueen 

As above, 43 m from base C- 4300 
1977 

Radiolaria 
Spongodiscus (Spon.godiscus) spp . 

Age: Late Cretaceous, as for previous sample . 

Comments: The i nterpretation of a probabl y late Campanian age and possibly 
younger is based on general similar ity of the radiolarian assemblages 
to those from : 

(1) The. lower part of the Sentinel Hill Member and the upper part of the 
Barrow Trail Member of the Schrader Bluff Formation of no rthern 
Alaska, considered middle Senonian by Bergquist (1966}. 

(2) An unnamed shale unit in the Buffalo Head Hills of north-central 
Alberta, considered to be most probably Campanian in age by 
Wall and Singh (1975}. 

(3) The Bearpaw Formation of southern Alberta which is of late 
Campanian age. 

(4) Various spot samples of the Kanguk and Eureka Sound Formations 
in the Arctic Is l ands of probable Campanian to Maastrichtian age. 

The radiolarian-bearing sampl es are all devoid of foraminifers, possibly 
indicating deposition in a moder ate l y deep, offshore environment. An 
alternative expl a nation is t hat foraminifers, which would suggest 
shallower water conditions, may have been part of the or iginal 
assemblage but have been subsequently destroyed through post-depositional 
leaching. Large numbers of radiolarians are sometimes present along 
with foraminifers in the Bearpaw For mation of southern Alberta , where the 
envi r onment is considered to have been relatively shallow within the 
shelf zone. 
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BY W.W. BRIDEAUX 

Appendix IIf 

Maastrichtian to Tertiary Fossils 

Stratigraphy 
and Collec tor Locality, palynologic Assemblage and Age 

GSC Loe. No. 
and Report Year 

Summit Creek 
Formation 
B. Groeneweg and 
P. Monahan, Aqui taine 
Company of 
Canada Ltd. 

Near the top of a 37 m thick section 
north of Police I s land, 19 km eas t 
of Fort Norman, upstream on the 
Mackenzie River 
64°53'N , 125°13'W; NTS 96C 

Various trilete spores (common} 
various bisaccate grains (dominant) 
Sequoiapollenites sp. 
Ta:r:odiaceaepol leni tes hiatus (Pot.) 

Thoms . and Pflug 
CoPylua sp. 
Alnipollenites sp . 
Betulaceoipollenites spp. 

Age: Cenozoic, Tertiary, Pa l eocene, possibly early Paleocene. 

Summit Creek 
Formation 
B. Groeneweg and 
P . Monahan, Aquitaine 
Company of 
Canada Ltd . 

As above , intermediate 
position in section , but higher 
than C- 16891 

Derived Carboniferous spores 
Derived Upper Perrnian- Lower Triassic 

bisaccate gra ins (rare} 
Derived Lower Cretaceous 

dinoflagellate cysts 
various trilete spores 
va r ious bisaccate gra ins 
Azolla sp. 
Wodehouseia spinata Stanley 
Aquilapollenites spp. 
Paroalni pollenites confusus 

(Zaklinskaya} Hills and Wallace 
Cranwe l lia sp . 
Tricolporites sp. 

C-16889 
1972 

C-16890 
1972 

Age: Mesozoic, Cretaceous, Late Cretaceous, Maastrichtian , probably late 
Maastrichtian. 

Slllllllit Creek 
Formation 
B. Groeneweg a nd 
P. Monahan, Aquitaine 
Collpany of 
Canada Ltd. 

As above, intermediate position 
in sect i on , but be l ow C-16890 

Derived Lower Cretaceous dinoflagellate 
cysts (common) 

Derived Carbonifer ous spores (conman} 
Derived Upper Permian-Lower Triassic 

bisaccate pollen grains (rare} 
various trilete spores 
various bisaccate grains 
Aquilapollenites spp. 
Wodehouseia spinata Stanley 
Crani.Jellia edmontonensis Srivast ava 
Paroaalnipollenites confusus (Zaklinsk.aya} 

Hills and Wallace 
Triporopollenites sp. AA 
Tricolporites sp. 

C-16891 
1972 

Age : Mesozoic, Cretaceous, Late Cretaceous Maastrichtian, probably Late 
Maastrichtian. 

Smait Creek 
For.at ion 
B. Groe neweg and 
P. Monahan, Aquitaine 
Company of 
Canada Ltd. 

As above, bottom sample 

Podocarpidites spp. 
PinuspoUenites spp . 
Atisporites grundis (Cookson} 

Dettmann 
abundan t plant cuticle and tracheids 
various trile t e spores 
Laevigatosporites ovatus 

Wilson and Webster 
Polypodiisporites spp. 
Paraalnipollenites confusus 

(Zaklinskaya} Hills and Wallace 
Triporopollenites sp. AA 

Age: Mesozo i c, Cretaceous, Late Cretaceous, p robably Maastrichtian. 

Comments on North Po l ice I s land Samp l es: 

C-16892 
1972 

The di sappearance of the seve ral angiosperm pollen species between Samples 
C-16889 and C-16890 of this 37 m section , and the appearance in Samples 
C-1 6890 and C- 16891 of a variety of Late Cretaceous species, s uggests 
tha t the sec tion contains the Maastrichtian- Paleocene contact. It is 
of interest to note that Triporopollenites sp. AA. and ParaalnipoUenites 
confusus ( = Betul..aceoipollenites sp. AA.) of other reports, occur i n these 
Maastrichtian r ocks, and occur a l so in strata of probably Maastrichtian 
age of the Moose Channel Formation. 
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Stratigraphy 
and Collector Locality. Pa lyno l ogic Assemblage and Age 

GSC Loe. No. 
and Report Year 

Derived material i s common in Sample C-16890 and abundan t i n Sample 
C-16891. The derived material indi ca t es that s trata of Carboniferous , 
Late Permian-Ea rly Triassic and Ear l y Cretaceous age , were exp·osed during 
the time of depos ition of this material. The absence of in si tu 
dinoflagellates, abundance o f trilete spores and the derived material , 
ind icate that the environment of deposition was p robably continental. 

Sample C-16892 is dominantly comprised of coal. This i s r e flect e d in the 
dominance of pte ridophyte spores (both trile t e and monolete) and the 
abundant conife r pollen and lack of exotic angiosperm forms (e . g . Cranwellia , 
Wodehouseia ). The small diversity of the assemblage is typical of this 
type of autochthonous sedimentary environment (non-marine, probable swamp) . 

Summit Creek 
Formation 

Department of Public Works Borehole C-39597 
NW of Fort Norman 1975 
64°55 1 50"N, 125°37' 30"W; NTS 96C 

Laevigatospol'itea ovatua 
Wilson and Webster 

Sigmopollia hispidus He dlund 
Tricolpites mutabilis Leffing"1e ll 
Liliacidites vareigatus Coup e r 
Sequoiapollenitea paleocenicua 

Stanley 
Tl'icolpitea hiana Stanley 

sensu Elsik 
Wodehouseia spinata Stanle y 
Retitricolporopollenites sp. 
Aquilapollenites spp . 
Extru.tl'iporopollenites spp. 
Betulaceoipollenitea sp. 
Retitl'icolpites spp . 
Phyllocladidites sp. 
Cranwellia sp. 
Striatopollis sp. 
Radialispol'is sp. 
Ulmipollenitea sp. 
Verru.tl'icolpites sp. 
Granatripol'ites sp. 
Zlivispol'is sp. 
Spiniferites s p. * 
Hystl'ichokolpoma sp . * 
De.fland:rea sp. * 
Apectodiniwn homomorphwn * 

(Deflandre and Cookson) Lentin and Williams 
derived Cretaceous dinoflagellates 
de rived Cretaceous spores 
derived Paleozoic spores 
(*) dinoflagellate species 

Age: Tertiary, l a t e Pa leocene to (?) middle Eocene. 

Summit Creek 
Formation 
C.J. Yorath 

Measured section, 135 m from base of 
Summit Creek -Formation 
64°29'N; 125°33 1 W; NTS 97C 

Polycingulatisporites re.dWJCUB 
(Bolkovitina) (Playford and Dettmann) 

Stereisporites qntiquasporites 
(Wilson and Webster) Dettmann 

Tricolpites mutabi l is Leffingwell 
Corylus sp. 
Betulaceoipo'llenitea sp. 
tricolpate/tricolpora t e pollen 

unidentifie d 

Age: Tertiary, probably Paleocene. 

Sutm:Dit Creek 
Formation 
C. J. Yorath 

Measured section, 250 m from base of 
Summit Creek Formation 
64°28'N; 125°40 1W; NTS 97C 

abundant plant material (cuticle 
and woody cell fragments) 

pinaceous pol'len 
Paraa]nipoUenitee sp . 
De ltoidoepora. sp. 
Ta:rodiaceaepo l leni tee sp. 
Laevigatoeporitea ovatus 

Wilson and Webster 
Triporopollenitee s p. 
Podocarpidi tee sp. 

C-41896 
1975 

C-41897 
1975 

Age: Tertiary, probably Paleocene. This t ype of r es idue, dominated by 
taxodiaceous pollen and abundant plant material, i s quite distinctive, 
and may reflec t a period of r e lative l y recent natura l oxidation. 

BY A. R. SWEET 

Stratigraphy 
and Collector 

Unnamed s trata 
J . D. Aitken 
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Locality, Hegaspores and Age 

Outcrop near Kokeragi Point 
65°48 1 N, 122°09'W; NTS 96G 

Balmeisporites canadeneis Srivastava 
and Binda emend. Bergad 1973 

Azolla schopfii Dijkstra 1961 
Azoi-la veius (Dijkstra) Ha ll 1969 
seed cases (Spermati tes spp. ) 

GSC Loe . No. 
and Report Year 

C-2567 
1976 

Stratigraphy 
and Collector Locality. Megaapores and Asea 

Miospores 
For the miospore preparation the samp l e 
was s plit into a coal and a e lastic fraction. 
The coal frac tion y i elded oniy : 
Taxodiaceous pollen (a bundant) 
La.evigatospoPites spp . (common) 
Bisaccate pollen (common) 
Deltoidosporo s p. (scarce ) 
Osmundacidites ep . (rare ) 
Sphagnum sp . (rare ) 
Kurtzipite.s s p. (rare) 

The e lastic fraction yie lded, 
in addition t o the above : 
Aquilapollenites magnus 

Mchedlishvilli 1961 
A. quadPicI'etaceus Chlonova 1961 
A. attenuatus Funkhouser 1961 
A. tPialatua Rouse 1957 
Mancicorpus senonicus 

Mchedliehvilli 1961 
Wodehouseia spinata St a nley 1961 
Cupanieidites speciosus 

Stanley 1965 
Tl'ialapollis scabratus Stanley 1965 
Ulmipollenites verrucatus 

Norton and Hall 1969 
Prot eacidi tes sp. 
?Paraalnipollenites sp. 
Cingulatispori tea dakotaenais 

Sta nley 1965 
Misce llaneous tricolpate , tricolporate 

and triporate forms. 

CSC Loe. Ro. 
and Report Year 

Age: Azolla schopfii i s known f rom the Paleocene of Europe, mid-western 
United States, Saskatchewan, and Albe rta. Azolla barba.ta Sneed 1969 can 
be demonstrated to have evolved directly into A. schopfii during uppermos t 
Maastrichtian time such tha t the Paleocene specimens belonging to 
this ·complex can be identified as c lassical A. schopfii (unpublished data). 
In the lower Paleocene A. schopfii is commonly found in assocation with 
A. velus whereas higher in the Paleocene, if it occurs, it i s in 
association with A. stanleyi Jain and Hall , 1969. Balmeiaporite.s canadensis 
i s known only from the Maas tricht~an of west-central North America . 

Of the species of miospores present Aquilapollenites trialatus is restricted 
to the Campanian, in both Alaska and mid-continenta l North America; 
A. attenuatus and Mancicorpus senonicus range from Campanian to Kaas trichtian; 
Aquilapollenites quadricretaceus from Maastrichtian to Danian (lower Pa leocene ) 
in the USSR although in Saskatchewan it is res tricted to the Kaastrichtian; 
A. magnus and Wodehouseia spinata from Maastrichtian to Paleocene; and 
Cingulatisporites dakotaensis and Pa:raatinipollenites from uppermost 
Maastrichtian to Paleocene. 

The presence of several species known only from Haastrichtian or younger 
strata excludes a Campanian age . Hence Aquilapollenites trialatus may 
indicate a reworked Campanian component in this assemblage. The other 
species present with a Campanian to Maastrichtian age range might also 
be part of this component. As no miospores definitive of a. Paleocene 
age occur, to explain the concurrent occurrence of the Haastrichtian 
species Balmeisporitee canadensis and Azolla schopfii a very uppermost 
Maastrichtian age for this sample appears most probable (i.e. a time at 
which Azolla echopfii has evolved but residual elements of a Maastrichtian 
flora a re still pres ent). In Saskatchewan this time interval has been 
r ecognized and the contained flora a rbitrarly labeled Maastrichtian-transition. 

An alternate explanation, based on the l ack of any species definitive 
of Maastrichtian in the coal fraction, would be to interpret the entire 
Upper Cretaceous component of the assemblage in the elastic fraction as 
reworked . and consider the age of the sample to be Early Paleocene based on 
the occurrence of A.aolla schopfii. Unfortunately without additional samples 
from stratigraphically highe r and lover horizons this possibility cannot be 
tested. Hence, as the first alternative is compatible with the observed 
species it is favored at this time. 

Unnamed strata 
J.D. Aitken 

Outcrop, north aide of Deerpaas Bay 
65°57'N, 121.53'W; MTS 96H 

The a8llple bag bearing this number 
contains a aU:ture of fine coaly aaterial, 
pieces of carbonized vood and a few saa.11 
pieces of coaly shale (aiaaed on the 
initial ex.anination of the 11a11ple). After 
4 separate attempts to recover aiospore.e 
from the fine coaly material it vas 
concluded that the aaaple vas barren of 
palynomorphs with the e.zception of rare 
bisaccate pollen grains. However on 
reexamina tion of the sample pieces of 
coaly shale were identified (about 1% 
of total sample). The folloving 
assemblage was recovered from the coaly 
shale: 

Pa.raalnipoltenites atterniporus 
(Simpson) Srivastava 1975 (common) 

Ulrrripollenites sp. (rugulate, scarce) 
Ulrrripollenites sp. (4 to 6 pores, scarce) 
Pteroca:rya sp . (rare) 
Ca:rya sp. (rare) 
Hazaria sheopiarii Srivas tava 1971 
Ericaceae pollen (common) 
Laevigatosporites sp. (scarce) 
Taxodiaceaous pollen (scarce) 
Bisaccate pollen (rare) 
Miscellaneous triporate pollen 

C-2568 
1977 

Age: Based on the combined presence of Para.alnipollenites , Ulmipollenites, 
Pterocarya and Hazaria sheopiarii and Ca:rya, and the absence of any 
Maastrichtian elements, the sample is concluded to be post Cretaceous in 
age. AB the Pterocarya and Ca:rya are of a 'primitive' aspect and other 
forms characteristic of the Eocene such as Tilia are absent a Paleocene 
age is favoured for the sample. 



Stratigraphy 
and Collector 

Tertiary coal 
R.W. Lake 
Arctic Railway Study 

Age: Paleocene. 

Tertiary coal 
R.W. Lake 
Arctic Railway Study 

Age: Paleocene. 

Tertiary coal 
R.W. Lake 
Arctic Railway Study 

Age: Paleocene. 

Locality, Palynomorphs and Age 

West bank of Mackenzie River 
south of Police Island 
64°45'N, 125°07'W; NTS 96C 

AlnipoUenites verus Potonit'? 1931 
Paraalnipollenites confu.sus 

(Zaklinskaia) Hills and Wallace 1969 
Maceopolipollenites amplu.s 

Leffingwell 1969 

As above 

Alnipollenites verus Potonit'? 1931 
Para.a lnipo l leni tea confusu.s 

(Zaklinakaia) Hills and Wallace 1969 
Insu.lapollenites rugulatu.s 

Leffingwe ll 1966 
Erdtmanipollis proaumbentiformis 

(Samoilovitch) Krutzsch 1966 

As above 

Alnipollenites verua Potonie 1931 
Paraalnipollenites confusus 

(Zaklinskaia) Hills and Wallace 1969 
Insulapollenites rugulatus 

Leffingwell 1966 
Erdtmanipollis procumbentiformis 

(Samoilovitch) Krutzsch 1966 

GSC Loe. No. 
and Report Year 

C-29068 
1973 

C-29069 
1973 

C-29070 
1973 

Cotmnents: Because of the presence of Insulapollenites rugulatus, coal samples 
C-29069 and C-29070 can probably be considered age equivalent to the 
upper coals in the Estevan area of Saskatchewan and to Leffingwell' s 
(1970) Assemblage C which was described from the upper part of the Fort 
Union Formation in Wyoming. 

REFERENCE 

Leffingwell, 
1970: Palynology of the Lance (Late Cretaceous) and Fort Union (Paleocene) 

Formation of the type Lance area, Wyoming: Geol. Soc. Am. Spee . 
Paper 127, p. 1-64 . 

BY W.W. BIUDE.AUX 

Stratigraphy 

Appendix Ilg 

Miscellaneous Fossil Report 

and Collector Locality, Palynologic Assemblage and Age 

Arctic Red Formation Outcrop, Imperial River 
C.J. Yorath 65°07'N, 127°44'W; NTS 96E 

bisaccate pollen 
derived Triassic pollen 
derived Devonian spores 
derived Carboniferous spores 

Psaligonyaula:z: dualis 
Brideaux and Fisher* 

Pareodinia borealis 
Brideaux and Fisher* 

Scriniodinium crystallinum Deflandre* 
Gonyaulacysta jUl"O.ssica 

(Deflandre) Dodekova* 
Pareodinia capillosa 

Brideaux and Fisher* 
Fterodinium sp. 
Gonyaulacysta sp . 
Cribroperidiniwn o:rthoceros 

(Eisenack) Davey 
Spiniferites cingulatus 

(O. Wetze l) Sarjeant 
Si:rmiodinium grossii Alberti** 
Pareodinia n. sp. 
Odontochitina ope:rculata (0. Wetzel) 

Deflandre and Cookson 
Pal.aeostomocystis triquetra Brideaux** 
Spiniferites ramoaus 

(Ehrenberg) Loeblich and Loeblich 
Dictyopyridia impe:rfecta Brideaux and 

Mcintyre 

GSC Loe . No. 
and Report Year 

C- 33956 
1975 

Stratigraphy 
and Collector Locality, Palynologic Assemblage and Age 

"Kalyptea monoceras" Cookson and Eisenack 
Oligospha.e:ridiwn complex (White) 

Davey and Williams 
Appendicispo:ritea potomacensis Brenner 
Plicatella abaca (Burger) Norris** 
Cicatricosiporites ep. cf. C. 

angicanalis Burge r** 
Cicatricosisporites potomacensia Brenner 
Cicat:ricosiapor>ites :rotu.ndus Brenner 
Cicatl"icosispo:rites sp . cf. C. 

cuneiformis Pocock 
va rious trilete spores 
Callialaspo:rites spp. 
Alispo:rites grandis (Balme) Dettmann 

[*derived Jurassic (U. Oxfordian-U. Tithonian) 
dinoflagellates] 

GSC Loe. No. 
and Report Year 

Age: Early Cretaceous, possibly Hauterivian to Barremian, but most probably as 
young as Albian. 

Little Bear 
Formation? 

NOTE: The writers, Yorath and Cook, consider tax.a. marked (**) 
to be reworked from older beds; othendse a s ubs tantial 
fault, for which no other evidence has been observed, 
must be interpreted in the section . W. W. Brideaux 
(pers. comm., 1978) concurs that this is the most logical 
inte rpretation, barring contamination. 

Candel Fort Norman K-14 well 
61 m depth 
64°53'4211N, 125°18'08"W; NTS 96C 

Oligosphae:ridium anthopho:rum 
(Cookson and Eisenack) Davey 

Oligosphaeridium complex (White) 
Davey and Williams 

Coronifero. oceanica 
Cookson and Eisenack 

Palaeope:ridinium cretaceum 
(Pocock ex Davey) Lentin and Williacs 

Aptea eisenacki i (Davey) Davey 
Cyc lonephe l ium compactum 

Deflandre and Cookson 
Cribrope:ridinium intricatum Davey 
Cann.ingia minor Cookson and Hughes 
Freme.a amphoro Cookson and Eisenack 
Cleiatosphaeridium araneosum 

Brideaux 
Cleistosphaeridium multispinoaum 

(Singh) Brideaux 
Senoniasphaera micro:reticulata 

Brideaux and Mcintyre 
Conyaulacysta obesa Brideaux 
Baltisphaeridium admi:i:tum Brideaux 

Odontochitina ope:rculata (0 . Wetzel) 
Deflandre and Cookson 

Sc:riniodiniwn rostrotum 
Brideaux and Mcintyre 

Spiniferites :ramosus (Ehrenberg) 
Loeblich and Loeblich 

E:r:oschosphooridiwn phragmites 
Davey , Downie, Sarjeant and Willia.ms 

Hystrichosphaeridium cookaonae Singh 
Lu:radinium propatulum 

Brideaux and Mcintyre 
Endoscrinium campanu.la (Gocht) 

Vozzheonikova 
derived Devonian spores 
caved Upper Cretaceous pollen 
caved Upper Cretaceous dinoflagellates 
various trilete spores 

C-48826/200 
1975 

Age: Early Cretaceous, Middle to? Late Albian. 

As above 
Depth 152 m 

CraruJe l lia sp . 
Tricolporites sp. 
Aqui lapolleni tes sp. 
Diconodinium sp. 

Age: The age of the assemblage, which is interpreted as caved, is 
Campanian-Maastrichtian. This sample appa r e ntly yielded !!2, 
indigenous material. 

As above 
Depth 274 m 

Oligospha.eridium aste:rigerum (Gocht) 
Davey and Williams 

Senoniasphaera micro:reticulata 
Brideaux and Mcintyre 

caved Upper Cretaceous pollen 

C-48826/500 
1975 

C- 48826/900 
1975 

Age: Early Cretaceous, probably Albian, but possibly as old as Barremian. 

As above, 
Depth 427 m 

C-48826/1400 
1975 

75 



Stratigraphy 
and Col lee tor Locality, :Palynologic Assemblage and Age 

Pal..aeoperidinium cretaceum 
(Pocock ex Davey) Lentin and Williams 

Cribroperidinium sp. 
01..igosphaeridium pulcherrimum 

(Deflandre and COC11kaon) Davey and Williams 
Caligodinium acera.s (Manum and Cookson) 

Lentin and Uilliame 
d.!rived Carboniferous spores 
caved Upper Cretaceous dinoflagellates 
caved Upper Cretaceous pollen 

Age: Early Cretaceous, Hauterivian to Albian . 

As a bove 
Depth 671 m 

Paeudoceratiwn retuaum 
(Brideaux) 

Caligodinium aceraa (Manum and Cookson) 
Lentin and Williams 

Cyclonephelium distinctum 
Deflandre and Cookson 

Exochoaphaeridium phragmitea 
Davey, Downie, Sarjeant and Williams 

Cyclonepheli um sp. cf. C. 
vannophoztUm Davey 

Spiniferitea ra.mosus (Ehrenberg) 
Loeblich and Loeblich 

Palaeostorrocyetis fragilia 
Cookson an~ Eisenack 

caved Upper Cr e taceous dinoflagellates 
caved Upper Cretaceous pollen · 

Age: Early Cretaceous, Barremian to Albian. 

GSC Loe. No . 
and Report Year 

C-48826/2200 
1975 

Cotmnents: The sample at 61 m depth in the well yields a dive r se niiddle to 
?late Albia n assemblage of dinoflagellates . Other samples a t 274 m, 
427 m and 671 m yield less diverse assemblages of Early 
Cretaceous age. All of the samples yield Upper Cretaceous pollen and 
several conta in assemblages of Upper Cretaceous dinoflagellates, 
particularly t he s ample a t 671 m de pth in the well. One sample, 
at 152 m depth in the well, contains only Upper Cr e t aceous pollen. 
These Upper Cretaceous assemblages are interpr e t ed as being caved 
material. The presence of this caved assemblage indicates the presence, 
at s ome inte r va l above 61 m depth in the well, of s tra t a of 
Campanian to Maas trichtia n age. 

BY w. s . HOPKINS I JR. 

Stratigraphy 
and Callee t or 

Unnamed liminite 
c emented conglomerate 
D.G. Cook 

Age: Pr obab ly Mesozoic. 

Locality. Flora and Age 

Maunoir Ridge 
67°08 ' N, 125°06 'W; 

Gleiche.ni.iditea cf. G. senonicus 
Ross 

Pinus sp. haplo.:rylon-type 

GSC Loe. No . 
and Report Year 

C-4318 
1969 

Comments: Assuming that the Gleicheniidites spores are indigenous t o the rock, 
they would s ugges t an age of Jurassic or Cretaceous for the samples. 

GSC Pl ant Loe . No. 
and Report Year 

Unnamed s trata 
S. L. Blusson 

Northeast Sekwi Map-area NTS lOSP 
13 km north of June Lake, a t peak 7548 

7969 
1971 , 1977 

Septate fungal spores 
Tri.Zetes sp. 
cf. Gleicheniidites sp. 
?Sphagnumsporites sp. 
?Bisaccat e pollen grain 
?Trico.lpi tea sp. 

Age: Cretaceous, See " comments '' . 

Unnamed s tra ta 
S.L. Blusson 

Same loca lity as sample a bove 
but 3 7 m highe r in section 

7970 
1971, 1977 

Septate fungal apor es 
cf, Gl,icheniidites sp. 
?Bisaccate pollen grain 
MonocolpiteiJ sp . 

Age : Cretaceous, See "cotmnents". 

Cotmnent #1: This r eport should be read in conjunction with tha t of D.C. McGregor, 
(thiti appendix), 

76 

It was originally suggested by the collector that these rocks were 
Devonian in age. McGregor felt the y were more probably Cretaceous on 
the baaia of poorly preserved m.egafoaail plant com.preaaiona and on 
several a pore types. Saaplea and al idea were sent to m.e; whereupon 
I re-macerated the material. Little can be added to what McGregor 
has already said, i.e. on the basis of the plant m.egafoseila and on 
the very rare and poorly preaerved palynomorpha. the rock is no 
older than Cretaceoue. 

I will add that the septate fungal spores and the very doubtfully 
identified tricolpate grain, suggest an Upper Cretaceous age. 

Stratigraphy 
and Co l l ee tor Local i t y , Flora and Age 

GSC Loe. No. 
and Report Year 

Comment #2 : Because the a bove results were inconclusive the residues were 
reprocessed in 1977 using more sophisticated techniques . 

Unfortunately the carbonization level of the kerogen is comparatively 
high, and the palynomorphs a re nearly unrecognizable . However. on 
the second reprocessing we found a probable proteaceous grain which 
would tend to confirm the Upper Cretaceous age previously assigned . 
In fact, the samples would appear to be Upper Cretaceous but with 
the information available I cannot be more specific. 

BY D.C. MCGREGOR 

St r atig r aphy 
and Collec t or 

Unnamed s tra t a 
S . L. Blusson 

Loca lity, Palynologic Assemblage and Age 

Northeast Sekwi Map-area , (NTS lOSP) 
13 km north of June Lake at peak 7548 

GSC Plant Loe. No. 
and Report Year 

7969 
1969 

Rema rks: Spores a r e p r esent i n this samp l e , and su fficiently we ll prese rved to 
show t ha t the age is not Devonian, but i s probably Cre t aceous. Megafossil 
plant comp r essions s uggestive of Cladophlebis and Athrotaxites support this 
age assignment (see also W.S. Hopkins, e l sewhe r e , this appendix). 

Unnamed s trata 
S.L. Blusson 

As above , 37 m above G.S.C. Loe . 
No. 7969 

7970 
1969 

Rema r ks: The r e are f ew palynomorphs in this samp l e , and they a r e r a ther highly 
carboni zed. Howeve r , they are s uf fici ent t o indicate that the 
samp l e is not Devonian and i s probably no o lder than Early Cretaceous. 
Cicatl"icoeisporites sp., ?Gleicheniidites sp ., and sep t a t e fungal 
spor~s are present . 

I sugges t Late Cre t aceous age, but only t entatively (see also 
W. S. Hopkins, elsewhe r e , this appendix) . 

BY S .A. PICKERING 

Stratigraphy 
and Collector Locality, Palynologic Assemblage and Age 

GSC Loe. No. 
and Report Yea r 

Sane Sault 
Formation 
C.J. Yorath 

Type section of Sans Sault Formation 
near Sane Sault Rapids 
65°42'N, 128°47 1 W; NTS 106H 

0-6 m above base 
6-13 m above base 
13-18 m above base 
18-24 m above base 
30-41 m above base 
41-49 m above base 
49-78 m above base 
78 m a bove base 
197-209 m above base 
213-219 m above base 
244-258 m above base 
334-341 m above base 
341-34 7 m above base 
347- 354 m above base 
354-360 m above base 
360-365 m above base 
366-375 m above base 
378-396 m above base 

1978 

C-9301 
C-9302 
C-9303 
C-9304 
C-9306 
C-9307 
C-9308 
C-9309 
C-9310 
C-9312 
C-9313 
C-9314 
C-93LS 
c-~316 
C-9317 
C-9319 
C-9320 
C-9321 

Comments: This is a r epor t on reworked fossil mate ria l pr esent in 18 field sampl es. 
Cr e taceous palynomorphs from the same samples have been r eported by 
W.S . Hopkins [see appendix 2(b)J. 

These e ighteen samples contained a substantial number of r eworked 
palynomorphs, exhibiting poor preservation a nd high carboniza tion 
c harac t e ris tics. Because the contained pal ynomorphs are essentially 
the same in all sampl es , I have presented a compos ite microfloral 
listing rather than itemizing individual sampl es . 

Vittatina , Protohaploxypinus, Lueckisporites, FloPinites, TriquitPites, 
Tripa.rtites , Raistricka 

Following is a s ummary r ange cha rt showing minimum ranges of these palynomorphs, 
which a r e identified to the generic level: 

.. ! i ~ .§ ~ -~ ~ z 
~ " ~ 

-~ !l. -~ £ 
"' 

~ l ~ 

TRIASSIC I I 
PERMIAN I I I I 
PENN SYLVANIAN I I 
MISSISSIPPIAN I 

GSC 
Figure 1. Summary Range Chart 

From the above assemblage it is reasonable to conclude that reworked Carbonif erous, 
Permian and Triassic(?) palynomorphs are present in the 18 samples. The Triassic 
i s questionable as only fossil grains r anging into the Triassic were present, while 
those usually found restricted to the Triassic were not present, 
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