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ABSTRACT 

The exposed stratigraphic succession in the 
three NTS map-areas (106J, 106-0, and 106P) consists 
of Middle Devonian, Upper Devonian, and Lower Creta­
ceous strata . Older rocks down t o and including 
Proterozoic strata have been encountered in explora­
tory wel l s. The total succession is interrupted by 
a t least five unconformities, the most pronounced 
of which is the sub-Cretaceous unconformity. Relief 
on the sub-Cretaceous surface appears to be primarily 
paleotopographic wi th some structural modification . 

Local folding and faulting affected Devonian 
strata and apparently pre - dated Cretaceous strata. 
Broader, more regional s tructures appear to be in 
part older and in part younger than Cretaceous rocks. 

Among the engineering problems expected within 
the map - areas are those which would result from the 
tendency of several formations to undergo gravity 
slumping, and also th e sparse distribution of rocks 
suitable for riprap. 

Although it is possible that base metals exist 
in the report-area , the great est economic potential 
is for oil and gas. 

98768-2% 

RESUME 

La succession stratigraphique exposee dans 
les trois regions des T.N-0. (106J, 106-0, et 106P) 
se compose de couches du Devonien moyen, du Devon­
ien superieur et du Cretace inferieur. Dans les 
puits d' exp loration, on a trouve des roches plus 
anciennes, jusqu'a et y compris des couches du 
Proterozotque. Dans son ensemble la succession 
presente au moins cinq discordances, la plus pro­
noncee etant la discordance so us -j acente au Cre­
tace. La surface sous-jacente au Cretace presente 
principalement un relief paleotopographique dont 
la structure a subie certaines modifications. 

Les couches du Devonien sont plissees et 
faillees par endroits et il semb le en et re de meme 
pour l es couches anterieures au Cretace. Des s truc­
tures plus etendues, plus regionales, semblent plus 
anciennes que les roches cret acees a certains en­
droi t s et plus recentes que celle-ci en d'autres. 

Parmi les probl~mes d'ingenierie qu'on 
s ' attend a rencontrer a l'interieur de ces regions, 
il y a ceux qui proviennent de la tendance qu'ont 
plusieurs formations a sub ir des gli ssements so us 
l'effet de la pesanteur; il y a egalement le fait 
que les roches qui peuvent convenir a l'enrochement 
sont clairsemees . 

Meme s ' il est possible qu 'il y ait des metaux 
non precieux dans la region etudiee, l e petro l e 
e t le gaz n ' en demeurent pas mains le plus impor­
tant potentie l economique . 
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ONTARATUE RIVER (106J) , TRAVAILLANT LAKE (106-0) , AND CANOT LAKE (106P) 
MAP-AREAS, DISTRICT OF MACKENZIE , NORTHWEST TERRITORIES 

INTRODUCTION AND ACKNOWLEDGMENTS 

Geological mapping of the three map-areas, 
Ontaratue River (106J), Travaillant Lake (106 -0), 
and Canot Lake (106P), was carried out in 1968 with 
additional work in 1971, as part of Operation Nor­
man, an airborne, regional geological reconnaissance 
by the Geological Survey of Canada. The authors to ­
gether with H.R. Bal kwill and M.E. Ayling were res­
ponsible for the bedrock mapping and structural in­
t erpretation. W.S. MacKenzie made surface studies 
of Middle and Upper Devonian strata and presently is 
conducting subsurface studies of Proterozoic to 
Upper Devonian rocks. C.J. Yorath examined Creta­
ceous strata, parti cularly in Ont aratue River map­
area (106J). A.E .H. Pedder conducted field and 
laboratory s tudies of Devonian biostratigraphy. 
Fossil collections from the three map-areas were 
examined by W.W. Brideaux, T . P. Chamney, W.S . Hop­
kins, J.A. Jeletzky, A.E.H . Pedder and R. Thorsteins­
son, all of the Geo l ogical Survey of Canada, and by 
W.W. Stewart, University of Alberta. The resultant 
reports are in Appendices I, II and I II and Geologi­
cal Survey of Canada permanent locality numbers are 
plotted on the geologica l maps 1408A, 1409A and 
1410A (in pocket). Valuable bedro ck information was 
obtained from seismic shot point samples donated by 
Chevron Standard Limited, Sigma Explorations Ltd., 
and Western Decalta Petroleum Ltd., and from samples 
from test drilling by the Department of Public Works 
a long and adjacent to the proposed route for the 
Mackenzie Highway. Unpublished, non-confidential 
geo l ogical report s on file with the Department of 
Indian and Northern Affairs are acknowledged individ ­
ually where called upon. 

PHYSIOGRAPHY AND ACCESS 

The three map-areas covered by this report lie 
within the Interior Plains (see Bostock, 1964), and 
are characterized by great expanses having low relief 
and containing abundant swamps, ponds and lakes 
linked by s luggi sh streams. 

The Mackenzie River occupies part of a broad 
flood plain of pre - Quaternary age that has been 
modified by Pleistocene glaciation and extensively 
buried by Quat ernar y deposits. North and east of 
Little Chicago (106-0), the moraine-covered flood 

Manuscript received: May 21, 1974 
Authors' addres s : Institute of Sedimentary and 

Pe trol eum Geology 
3303 - 33rd Street N.W. 
Ca l gary, Alberta 
T2L 2A7 

plain is bounded by a bedrock-supported escarpment 
600 to 800 feet (180-240 m) high. 

A similar escarpment south and southeast of 
Travaillant Lake (106-0) presumably extends through 
the intervening Thunder River area but appears to 
be buried there by thick morainal deposits, so that 
the change from moraine-covered flood plain to bed­
rock upland is indistinct. Thick upland morainal 
deposits obscure bedrock east and southwest of Car­
caj ou Lake in the Canot Lake map-area (106P) and 
north of Tenlen Lake in the Travaillant Lake map­
area (106-0). The Grandview Hills are a bedrock 
upland surrounded by drift-covered lowlands. Drift­
covered lowlands occupy about three quarters of the 
Ontaratue River map-area and are distinguished by 
a northwest-trending linear belt of closely spaced 
small lakes. The lakes have been developed by 
thermokarst action in ice-rich proglacial lake 
clays (J. Pilon, pers. corn . , 1973). 

Summer access to the area is provided by Mac­
kenzie River, along which heavy equipment and fuel 
can be transported by barge . Access to those parts 
of the area removed from the river is primarily by 
helicopter or float-equipped fixed-wing aircraft. 
The Mackenzie Highway, currently being designed by 
the Department of Public Works, will cross Travail­
lant Lake map - area (106-0) and the southwest corner 
of Canot Lake map-area (106P), northeast of Mac­
kenzie River. 

PREVIOUS WORK 

The exploration history of the Mackenzie 
River drainage basin prior to 1921 was summarized 
by Camsel l and Malcolm (1921, p. 2-5). The first 
geological observations pertaining to the lower 
Mackenzie River appear to have been made by Dr. 
John Richardson (reprint, 1971) when he accompanied 
Captain John Franklin on his second expedition to 
the po l ar sea. Few geological maps pertaining to 
this area have been published. The earliest appear 
to be those produced by McConnell (1891) showing 
lithologies and ages of rocks exposed in the banks 
of the Mackenzie River and major tributaries. The 
map of Camse ll and Malcolm (1921) is a regional 
compilation extending from Edmonton to the Macken­
zie Delta, and the geology shown by them a l ong the 
Mackenzie River from The Ramparts to the delta is 
largely that of McConnell with minor modifications . 

Nauss (1944) mapped the area adjacent to the 
Mackenzie River from The Ramparts near Fort Good 
Hope to Point Separation, as part of the Cano! Pro­
ject; his geology was incorporated in maps compiled 
and published by Hume (1954). 
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- Report area It ;:. ;J Operation Norman 

FIGURE 1. Index map showing position of report 
area with respect to total Operation Norman 
area, and with respect to regional tectonic 
elements (tectonic elements modified from 
Douglas et al. , 1963) 

All published maps pertaining specifically to 
the report-areas show geology only along the shores 
of major rivers and lakes . Unpublished geological 
studies by oil companies and consultants, dealing 
with the upland areas away from the river, are on 
fil e with the Department of Indian and Northern 
Affairs. Douglas and MacLean (1963) compiled a 
small-scale map of the entire region from various 
sour ces, and Douglas et al . (1963) discussed geology 
and petroleum potential of all of northern Canada. 

Tassonyi's (1969) regional subsurface study 
dealt with all wells drilled prior to March, 1961, 
and provided an important starting-point for the 
pre sent study . 

Map-areas 106J, 0 and Pare adjoined by the 
foll owing recent geological maps: a re gional com­
pil ation by Norris et al. (1963) on the west , a map 
by Yorath and Balkwill (1969) on the north, and 
maps by Cook and Aitken (1969, 1971) on the east . 

Paleozoic stratigraphic nomenclature used 
here evolved primarily from earlier work in the 
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re gion to the south. Summaries of the hi s tory of 
exploration there are presented by Hume (1954) and 
Tassonyi (1969). 

REGIONAL GEOLOGY 

The three map-areas 106J, 0 and P lie entirely 
in the Interior Plains physiographic region . Their 
position within the total Operation Norman area and 
relationship t o regional tectoni c features are 
shown in Figure 1. Regionally, Paleozoic rocks 
form a gently westward-dipping homocline truncated 
by pre-Cretaceous erosion, so that Cretaceous rocks 
overlie Upper Devonian rocks in Peel Plateau south­
west of the study area and overlie progressively 
ol der strata eastward toward the Coppermine Arch 
where they lie on Cambrian and Precambrian rocks. 

The study area lies in a plains re-entrant 
bounded on the east, south and west by tectonically 
disturbed areas: the Colville Hi ll s and Franklin 
Mountains to the east and southeast, the Mackenzie 
Mountains to the south , and the Richardson Mountains 
to the west. Localized fo lding and faulting occur 
in map - areas 106 -0 an d P. These and more subtle 
structures appear to pre-date Cretaceous deposits. 

STRATIGRAPHY 

The oldest rocks exposed in the three map­
areas are Middle Devonian Hume Formation limestones, 
but older strata down to and including Precambrian 
rocks have been encountered in exploratory we ll s. 
The stratigraphy of the three map-areas is s ummar­
ized in Tab l e 1. 

Subsur face units are described here briefly . 
Descriptions of Precambrian and basal Cambrian 
strata are abstract ed from the well report1 on file 
with the Department of Indian and Northern Affairs. 
Descriptions of the Franklin Mountain Formation, 
Mount Kindle Formation, and a yo unger unn amed unit 
also are brief, but have been written in consulta­
tion with W.S. MacKenzie and are based primarily 
on his detai led examination of core from the Cen ­
tral De l Rio Ten<l'en A- 73 well, which was cored 
between ~epths of 200 and 8 , 510 feet (61-2554 m) . 
Description of the Gossage Formation is abstracted 
from Tas sonyi (1969 ) . 

PROTEROZOIC 

Unnamed Proterozoic rocks 

Four wells have penetrated Proterozoic strata. 
In the two westernmost wells , Candel et al. Mobil 
Grandview Hills L-26 (map-area 106J) and Central 
Del Rio Tenl en A-73 (map-area 106-0), the Protero­
zoic beds are mainly cryptocrys talline to crys tal ­
line , conunonly pink or red dolomite with mi nor 
shale , limestone , s iltstone , and chert . In the 
e asternmost ivell, Candel Mobil et al . Iroquois I-11 
(map-area 106P), Proterozoic rocks are mainly 
microcrystalline to fine ly crystalline , grey and 
greyish brown dolomite wi th pink and red pat ches . 



Unit Thickness 

unnamed : marine and nonmarine 
CRETACEOUS shales and sandstones , 0-300+ f t (0 - 91+ m) 

undi vi ded 
r egi onal unconfo rmity 

Imperial Formation 0-850+ ft (0- 259+ m) 
UPPER DEVONIAN 

Cana l Formation 75-285 f t (23-87 m) 

regional unconformity 

unnamed unit D4 0-65 ft (0- 20 m) 

Rampar ts Formation 0- 50 ft (0 - 15 m) 
MIDDLE DEVONI AN 

Hare Indian Formation 500-800 ft (152-244 m) 

Hume Formation 225- 340 f t (69-1 04 m) 
...... Upper limestone member 750 ft (229 m) ;:: I\) 

I\) () ~ 

LOWER AND MIDDLE 13' '"' <2. Middle dolomite member 660 ft (201 m) 
"'t ~ ?unconformity? 

DEVONIAN "'~ ;:; 
() "' Lower limestone , dolomite , c.:i () "§ 0-180 ft (29-5 5 m) 

k, "' and shale member ...__ 

?unconformity? 

UPPER SILURIAN unnamed unit (subsur face ) 760± ft (232! m) (Delorme equivalent) 
?unconformity? 

UPPER ORDOVICIAN Mount Kindle Formation TO (subsurface) 790 ft (241 m) 
LOWER SILURIAN 

r egional unconformity 

...... unnamed cher t - f ree 
381 ft (116 m) I\) 

porous dolomi te ;:: ;:: § ~ 
UPPER CAMBRIAN '"' .,., '"' <2. N \:l-i-> ~ Cherty unit 1,120 ft (341 m) TO N:' .., \:l ;:; 

LOWER ORDOVICIAN 
e § ~ .g 

Rhythmic unit ~~~~ 1,000 ft (305 m) 
...__ 

Cyc lic unit 226 ft (69 m) 

UPPER CAMBRIAN Sali ne River Formation 370-880 ft (113- 268 m) (subsurface) 
regional unconformity 

LOWER AND/OR Old Fort Island and Mount Cap 
Formation , undi vided 340-650 ft (104-198 m) 

MIDDLE CAMBRIAN (s ubsur face) 
regional unconformity 

PROTEROZOIC unnamed (subsur face ) 1,458+ ft (444+ m) 

GSC 

Table 1. Table of stratigraphic units 
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In Mobil et al. Iroquois D-40 well (map-area 
106P), about 16 miles (26 km) southwest of the Iroquois 
I-11 well, 1,458 feet (437 m) of Proterozoic beds were 
intersected. These are composed mainly of siltstone 
and silty shale, in part calcareous or dolomitic, 
with some sandstone and dolomite. The uppermost 300 
feet (90 m) are mainly red, green and brown shale. 

Differences in lithology presumably are re­
lated to truncation of units at the sub-Cambrian 
unconformity. 

CAMBRIAN 

Old Fort Island and Mount 
Cap Formations, undifferentiated 

(Norris, 1965; Williams, 1923) 

Beds at the base of the Paleozoic sequence 
comprise mainly green, red, grey and brownish grey 
shale wi th some siltstone and microcrystalline dolo­
mite, minor anhydrite and gypsum, and small amounts 
of fine-grained sandstone, in part glauconitic. 

These strata occupy the same stratigraphic 
posi tion as the Old Fort Island (Mount Clark) and 
Mount Cap Formations exposed in Mackenzie and Frank­
lin Mountains to the south, and along the edge of 
the Canadian Shield to the east. Thickness of the 
interval varies between 341 feet (102 m) in the 
Iroquois I-ll well and 645 feet (193 m) in the Iro­
quois D-40 well. The basa l Cambrian sands tone (Old 
Fort Island/Mount Clark) cannot be recognized with 
certainty from some of the well descriptions on file 
with the Department of Indian and Northern Affairs, 
and may be missing in some wells. Macqueen and Mac­
Kenzie (1973) draw attention to the discontinuous 
distribution of the basal sandstone, which they at­
tribut e tentatively to the control of deposition by 
Precambrian topography. The basal sandstone is best 
deve"loped in Candel et al. Mobil Grandview L-26 well 
(106J), where 96 feet (29 m) of s iltstone and sand­
stone occur. 

Saline River Formation 
(Williams, 1923) 

Evaporit es of the Saline River Formation occur 
i n the Candel et al. Grandview L-26, Mobil et al . 
Iroquois D-40, and Candel et al . Iroquois I-11 wells. 
The formation consists of a lower unit up to 645 
feet (197 m) thick, composed mainly of halite, and 
an upper unit, up to 235 feet (72 m) thick, composed 
mainly of gypsum . No halite occurs in the CDR Ten­
l en A- 73 well, where 370 feet ( ll3 m) of mostly 
green, red, and grey shale with some dolomite and 
siltstone , and minor anhydrite overlie Precambrian 
beds and underlie the Franklin Mountain Formation. 
MacKenzie (1974) assigned these beds to the Saline 
River Format ion. The western or northwestern edge 
of t he halite deposi ts must pass between the Tenlen 
A- 73 well and the three we lls named above. The 
Saline River Formation extends southeastward into 
the Franklin Mountains and eastward to the flanks 
of Coppermine Arch (Fig. 1). 

No fossi ls have been co ll ected from the Saline 
River Formation but, in the Mackenzie Mountains to 
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the south, it is considered to be Late Cambrian in 
age because there it has a gradational contact with 
overlying Upper Cambrian beds at the base of the 
Franklin Mountain Formation (see Macqueen, 1970) 
and overlies the regional sub-Upper Cambrian uncon­
formity (see Aitken, Macqueen and Usher, 1973). 

UPPER CAMBRIAN TO LOWER ORDOVICIAN 

Franklin Mountain Formation 
(Williams, 1923) 

W.S. MacKenzie (1974) recogni zed in the Ten­
len A- 73 well each of Macqueen' s (1970) three sub­
divisions of the Franklin Mountain Formation and a 
fourth unit at the top of the formation. The lower­
most "cyclic unit" consists mainly of grey and 
brown, finely crystalline dolomite, commonly argil­
laceous, with thin shale interbeds and beds of flat­
pebble conglomerate. It i s 226 feet (69 m) thick, 
and grades upward into pale and dark brown and dark 
grey, finely, medium and coarsely crystalline, 
partly argillaceous dolomite equivalent to Macqueen': 
"rhythmic unit". The "rhythmic unit" i s 1,000 feet 
(305 m) thick and is overlain by 1,120 feet (341 m) 
of cherty dolomite beds equiva lent to Macqueen's 
"cherty unit". MacKenzie described a " zone of 
floating sand grains", 302 feet (92 m) thick, 
occurring within the cherty unit. MacKenzie also 
described an uppermost porous, chert-free dolomite 
unit, 381 feet (116 m) thick, overlying the cherty 
unit. The porous dolomite unit has not been recog­
nized in outcrops in Colville Hills, Franklin Moun­
tains, or Mackenzie Mountains. 

The contact with the overlying Mount Kindle 
Formation is known regionally to be unconformable 
(s ee Norford and Macqueen, in press). 

No fossils have been reported from the Frank­
lin Mountain Formation from within the three map­
areas described here. Elsewhere, the Franklin 
Mountain Formation ranges in age from Late Cambrian 
at its base to Early Ordovician at its top (see 
Macqueen, 1970; Macqueen and MacKenzie, 1973). In 
most well reports, dolomites of the Franklin Moun­
tain, the overlying Mo unt Kindle Formation, and 
younge r beds have been designat ed as undivided 
Ronning Formation. 

UPPER ORDOVICIAN TO LOWER SI LURI AN 

Mount Kindle Formation 
(Will iams, 1923) 

The Mount Kindle Formation compr ises mainly 
dark brown, argillaceous and si liceous, microcrys­
talline dolomite, which commonly is fossiliferous. 
It is 787 feet (240 m) thick (MacKenzie, 1974) in 
the CDR Tenlen A-73 well. In exposures in the Col­
ville Hi lls and Franklin Mountains (Fig. 1), the 
Mount Kindle is di scontinuous due to pre-Devonian 
or pre-Late Silurian erosion. In well reports, 
the Mount Kindle commonly is lumped with the Frank­
lin Mountain Formation as Ronning Formation or 
Group, and its distribution within the three map­
areas is, therefore, not known completely. 



The Mount Kindle Formation has an abundant 
silicified fauna and ranges in age from Late Ordo­
vician to Early Si lurian (s ee Cook and Aitken, 1971; 
Macqueen, 1970; Norford and Macqueen , in press). 

UPPER SILURIAN 

Unnamed uni t 

Ziegler (1969) indi cated that a unit of car­
bonate rocks , equival ent to the De l orme Formation 
of the southern Mackenzie Mountains, extends north­
ward across the map-areas reported here . MacKenzie 
(1974) has identi f i ed tentatively this unit above 
the Mount Kindle Formation in the Tenl en A-73 we ll. 
The unit comprises mainly grey and brown, vari ably 
argillaceous dolomi tes, 7S8 feet (231 rn) thick . 
From these beds, MacKenzie collected fish f r agments 
whi ch R. Thorsteinsson (Geologica l Survey of Canada) 
be lieves are no older than Lat e Siluri an (Appendix 
I ) . The fossi l s are important evidence in confirm­
ing Ziegler ' s northward extens ion of rocks equival­
en t t o the Delorme Formation. The unit was not ob ­
served in outcrop to the eas t i n Co l vi ll e Hill s or 
to the southeast in Franklin Mountains. Its di s tri­
bution in well s adjacent to Ten len A- 73 currentl y 
is being studied by MacKenzi e . 

It i s not known whether the con t act with the 
overlying Gossage Format ion is conformable or uncon­
formable . 

LOWER TO MIDDLE DEVONIAN 

Gossage Formation 
(Tassonyi, 1969) 

Tassonyi (1969) named the Gossage Formation 
and designated the Richfield et al. Grandview Hills 
No. 1 well (106 -0) as the type section. He subdiv­
ided the formation into three informal members. In 
the type well, the basal membe r is 180 feet (SS rn) 
thi ck and i s composed mainly of light buff limestone, 
with thin partings of green waxy- appeari ng shale and 
minor dolomite. Elsewhere (s ee Tassonyi , 1969, p. 
SO), the member i s as thin as 9S feet (29 rn) and is 
mainly dolomite . The middle dolomite member, 6S7 
feet (200 rn) thi ck in the type we ll, i s a lmost en­
tirely brown and buff dolomi te with rare thin lime ­
stone beds and waxy-appearing shale partings. The 
upper pelle t limes tone member is 7S2 fee t (229 rn) 
thick in the type well and consists mainly of buff 
to pale brown, dense limes tone , commonly wi th pellets . 
For detailed lithologic descriptions and discussion 
of regional thickness variations, see Tassonyi (1969 , 
p. 48-61). The three members are re cognizab le i n 
the subsurface of all three map-areas (106J, 0, and 
P) (Tas sonyi, 1969; MacKenzie, pers. corn., 1974). 

Biostratigraphic control is poor, but the 
Gossage Formation appears to correl ate with the 
Bear Rock Formation to the southeast, with which it 
is physically continuous. 

The Gossage i s overlain conforrnably by the 
Hurne Formation. 

98768-3 

MIDDLE DEVONIAN 

Hurne Formation (Oh) 
(Bassett, 1961 ) 

The Hurne Formation over most of the three 
map-areas is a subsurface unit, but it is exposed 
a long Carnwath and Andrew Rivers in the northeast 
part of map-area 106P. It was encountered in all ex­
ploratory wells in the three map-areas as well as 
in a number of seismic shot points . In outcrop, 
it consists of fossiliferous, brown, dense, thin-
and medium-bedded limestone with part ings and thin 
interbeds of brown shale , especially in the lower 
and middl e part s of the formation. At a single 
loca li ty only, a few miles east of Canot Lake map­
area (map-area 106P) along Carnwath River, a number 
of smal l patch reefs, abundantly fossiliferous, 
were observed in calcareous shal e at the t op of 
t he Hurne Formation (MacKenzie, 1969 ; Cook and 
Aitken, 1971). Within the three map-areas, the 
fo rmation ran ges in thickness from 224 feet (67 rn) 
in t he Canada Southern Carnwath River No. 1 we 11 in 
the north-central part of map-area 106P to 342 fee t 
(104 rn) in At l antic Circle River No . 1 we ll (Map 
1408A). Abundant fossils indicate an earl y to rnid­
Midd l e Devonian age [Eifelian with the exception of 
a few feet of Givetian beds at the top (Lenz and 
Pedder, 1972 , p . 7) ] . 

Har e Indian Formation (Dhi) 
(Kind l e and Bosworth, 1921; Bassett , 1961) 

The Hare Indi an Formation conforrnably over­
lie s the Hurne Formation . I t is the s urface bedrock 
unit over wide areas, especially in map-area 106P , 
but is recessive and consequently very poorly ex­
posed . The best exposures occur in cut banks a l on g 
the Iroquois River and its tributaries from the 
west . 

Lower and upper members are ident ified read­
ily in individua l out crops but could not be mapped 
separately. The basal spore-bearing member of 
Tassonyi (1969) consists of dark brown to black, 
fissile, bituminous shale with abundant TentacuZ ­
ites and r are limestone beds , including one or 
more distinctive fibrous calcite beds a few inche s 
th ick (s ee MacKenzie, 1972) . The basal member, 
observed locally along the Carnwath River , varies 
in the subsurface from 18 to 126 feet (6 - 38 rn) in 
thickness (W.S. MacKenzie, pers. corn. , 1974). The 
upper member of the Hare Indian consists of grey, 
greeni sh grey , and pale brown shale with thin beds, 
especially near the t op , of l ocal l y fossiliferous 
and partly si lty limes t one. The th ickness of the 
upper member varies from between 39S and 69S feet 
(121 - 212 rn) in the subsurface (MacKenzie , pers . 
corn., 1974). 

The t ota l thickness of the formation also 
varies marked l y across the region. Near Iroquois 
Syncl i ne at Carnwath River in the northwestern part 
of map-area 106P, the thickness can be ca l culated 
t o be about SOO feet (lSO rn) on the basis of shot 
point, outcrop , and measured dip data. West of 
Iroquois Ri ve r in t he Mobil et aZ . Iroquois D-40 
well, the base of the Hare Indian Formation is at 
an e l evation of about 17S feet (S3 rn) and t he top, 
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on the geo l ogical map, is at about 72S fee t (220 rn) . 
The thickness of the Hare Indian in th at vicinity, 
therefore, appears to be about SOO feet (168 m) . 
In Mobil Inexco NCO Sun Manuel Lake J-47 well, it is 
793 feet (242 rn), a maximum observed for the study 
area. The minimum observed is 4S3 feet (138 rn), in 
the CDR Ten l en A- 73 we l l in the northern part of map­
area 106-0 . From there it thickens southward and is 
746 feet (227 rn) thick in the Atlantic Circle River 
No. 1 well in 106J, but t hins westward to zero in 
wells just west of map-area 106P and in Decalta et 
al. Ontaratue I-38 in the southwest part of map­
area 106J. 

The Hare Indian Formation is overlain confor­
rnably by either the Ramparts Formation or map-unit 
D4 where the Middle Devonian sequence is complete. 
To the west in the subsurface it has been truncated 
by pre-Late or Late Devonian erosion and is over­
lain by the Upper Devonian Canol Formation . To the 
northeast, over large parts of map-area 106P , the 
Hare Indian is unconformably overlain by Cretaceous 
sandstone and shale . 

The fauna of the Hare Indian Formation indi ­
cates a Middle Devonian (Givetian) age (Bassett, 
1961) . 

Ramparts Formation (Dr) 
(Kindle and Bosworth, 1921; Caldwell, 1964) 

The Ramparts Formation lies conformab l y on 
and is, in part , a lateral facies of the Hare Indian 
Formation. It has been observed in isol ated out­
crops near Yeltea Lake in 106P and on both sides of 
the Mackenzie River in the southern part of 106-0. It 
is considered to extend about 12 miles (19 km) north 
of Little Chicago (106-0) as a continuous mass, but 
outliers occur farther north . A small one lies 
about SO miles (80 km) north of Little Chicago and 
a large r outlier is preserved in Iroquois Syncline 
in the north-central part of 106P. It is not known 
whether these are depositional outliers or erosional 
outliers isolated by pre-Canol erosion. 

The Ramparts Formation of most of the region 
covered by this report, unlike the type Ramparts, 
consists mainly of thin- to rnedi urn-bedded, brown, 
fetid, part l y argi llaceous, rubbly-weathering lime­
stone commonly formed of transported fragments of 
branching tabulate corals. It is poorly exposed 
and no complete section was observed within the 
three map-areas, but it appears general l y to be no 
greater than 2S feet (8 rn) thick. The strata ex­
posed in Iroquois Syncline, however, resemble the 
type Ramparts Formation . There , the base is covered, 
but about SO feet ( lS m) of massive limestone with 
indistinct bedding occur. Stylolitic fractures with 
accumulat ion of bi turnen are common . In contrast to 
the abundantly fossiliferous Ramparts elsewhere, in 
Iroquois Syncline only a few strornatoporoids and 
local thin bioclastic beds were observed. 

The Ramparts Fo rmat ion is overlain either con­
forrnably by the unnamed Devonian map-unit D4, uncon­
forrnab l y by the Upper Devonian Canol Formation, or 
unconforrnably by Cretaceous sandstone and shale . 
Sandstone of map-unit D4 locally fills channels cut 
into the Ramparts, but regional strati graphic and 
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biostratigraphic studies (W.S . MacKenzie, A. E. H. 
Pedder, and T .T. Uyeno, pers. corn ., 1974) show 
that no significant hiatus exis t s at t he contact . 
Considered regionally , the Ramparts is i n part a 
lateral facies equivalent of both t he underlying 
Hare Indian Formation and the overlying map-unit 
D4. 

Fossils in the Ramparts Formation are Middle 
Devonian (Givetian). 

Unnamed map-unit D4 

An unnamed sandstone unit, designated "map­
unit D411

, is restricted to a relative l y small area, 
about lSO by SO mi l es (240 x 80 km), ext ending from 
a few miles south of Ontaratue River (106J) to a 
few miles beyond the north boundaries of 106-0 and 
106P. It has a maximum recorded thickness of 6S 
feet (20 rn) in the Richfield et al . Grandview Hills 
No . 1 we 11 and thins both westward and eastward . 
It does not occur in wells west of map-areas 106J 
and 106-0 (W.S . MacKenzie, pers . corn ., 1974). The 
eastern limit, in 106P, is controlled by pre - Creta­
ceous and Recent erosion, but probab l y corresponds 
closely to the depositional limit since the unit 
was not observed beneath the Canol Formation farther 
east in Iroquois Syncline. 

The unnamed sandstone overlies Ramparts lime ­
stone in the southern part of its area of occurrence 
but extends beyond the northern limit of Ramparts 
development to overlie Hare Indian shale in the 
northern part of map-areas 106-0 and 106P. It is 
believed to be a continuous sand body, but outcrops 
are poor and widely separated . At least one local 
area of non-deposition or removal occurred within 
the general area of deposition as the unit is miss­
ing between Canol and Hare Indian strata at two 
faulted sections about 6 and 10 miles (10 and 16 
km) north of Little Chicago (Figs. 9, 10) . 

The unit is composed of fine- to very fine 
grained, grey, friable, quartzose sandstone, com­
monly calcareous and fossiliferous, with shale 
interbeds. It is generally thin bedded with irregu­
lar laminations and is flaggy when weathered but 
includes some more indurated, more massive beds up 
to 1 foot (0.3 rn) thick. The most common fossil 
is a large brachiopod, Leiorhynchus hippocastanea; 
strornatoporoids , gastropods, corals, trilobites, 
and other brachiopods a lso occur. 

The abundant fauna indicates a Middle Devonian, 
late Givet ian age . Although local channelling into 
underlying Ramparts Formation strata suggests an 
unconformity at the bas e of the unit, regional 
litho- and biostrati graphic considerations (W.S. 
MacKenzie and A.E.H. Pedder, pers. corn., 1974) in­
dicate that it is in part a facies of the Ramparts 
Formation. 

The contact between map -unit D4 and overlying 
black shale of the Cano l Formation is abrupt (Fig. 
2). The contact appear s conformable locally, but 
regionally the base of the Canol can be demonstrated 
to be unconformab le (W. S . MacKenzie, pers. corn., 
1974). Locally, map-unit D4 is overlain unconfor­
mably by Cretaceous sandstone or shale. 



FIGURE 2. Contact between map-unit D4 and 
Canol Formation (De) . About 6 miles east 
of Little Chicago, 67° 12 ' N, 130°0l ' 30"W, 
NTS 106-0. GSC 199086 

FIGURE 4. Sandstone dyke cut t ing Canol Formation 
sha l e; 67°58 ' 30"N, 130°24 'W, NTS 106 - 0 . 
GSC 199083 

98768-31/i 

FI GURE 3 . Stratigraphic section showing map-unit D4, Canol 
Formation (De) , and Imperial Formation (Di), part of 
section Mn 13- 72; about 1.5 mil es south of Charrue Lake, 
67°2l ' N, 130009 'W, NTS 106-0. GSC 199088 

FIGURE 5. Close-up of sands tone dyke in Figure 4, 
showing contraction faults in the dyke. 
GSC 199085 
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FIGURE 6. Ramparts Formation limestone; about 10 miles 
north-northwest of Little Chicago; 67°20'N, 
130°22'W, NTS 106-0. GSC 199087 

UPPER DEVONIAN 

Canol Formation (De) 
(Bassett, 1961) 

The Canol Formation occurs throughout map­
areas 106J and 106-0, and occurs along the western 
part of 106P, where it has been truncated by pre ­
Cretaceous erosion. It probably extended originally 
across most or all of map-area 106P, because an out­
lier is preserved in Iroquois Syncline in the north­
central part of that map-area. One complete section 
(Fi g . 3) is exposed near Lac Charrue in 106-0. It 
is about 100 feet (30 m) thick but measured thick­
nes s es vary from 75 feet (23 m) in At l an t ic et al . 
Ontaratue K-4 well to 285 feet (87 m) in CDR Tenlen 
A-73 well (W.S. MacKenzie, pers. corn ., 1974). 

The Canol is composed of black, siliceous, 
bituminous shale with some silty beds, clay-ironstone 
beds and concretions, and pyrite nodules. It is 
generally a poorly exposed recessive unit but, in 
rare good exposures, closely spaced joints r esul t 
in characteristic blocky fracture and vertical cliff 
faces. Exposures commonly are coated with yellow 
jarosite, and locally are oxidized and red. 

In the northeast part of 106-0, the Canol is 
cut by a sandstone dyke (Figs. 4, 5) which has been 
shortened vertically by a large number of small con­
traction faults (Fig. 5). The faults indicate that 
the dyke was emp l aced prior to compaction of the 
shales and that, as the sha l es compacted, the en­
closed dyke was shortened vertically by displacement 
on the contraction faults. 
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The Canol Formation overlies Hare Indian For­
mation, Ramparts Formation, or map-unit D4 in expo­
sures, but its base cuts down-section westward in 
the subsurface to overlie Hume Formation and older 
rocks west of map-areas 106J and 106-0 (W.S. Mac­
Kenzie, pers. corn., 1974). 

Conodonts from the Canol Formation in the 
Normal Wells region indicate a Late Devonian (Fras­
nian) age (Braun, 1966; Uyeno in Lenz and Pedder, 
1972) . A tree trunk from the Cano l in the northeast· 
em part of 106-0 was assigned a probable Late Dev­
onian age by 11'.M. Stewart, University of Alberta 
(GSC loc. C-2018, Appendix II). 

Imperial Formation (Di) 
(Hume and Link, 1945; Bassett, 1961) 

The Imperial Formation forms a westward-thick­
ening wedge truncated at its top by Cretaceous de­
posits. Because of pre-Cretaceous erosion, no com­
plete section remains within the study area. The 
greatest recorded thickness is 850 feet (260 m) in 
the Atlantic et al . Ontaratue K-4 well in map-area 
106J. It thins progressively eastward to a zero 
edge which lies a few miles east of the boundary 
between 106-0 and 106P in the south and a few miles 
west of that boundary in the north. 

In the northeastern part of map-area 106-0, 
a resistant sandstone unit, having topographic ex­
pression, permitted subdivision of the Imperial 
into lower shale, and upper sandstone and shale 
members . The lower shale member includes platy, 
dark grey to black, brown-weathering shale which, 
in poor exposure, is easily confused with the Canol 
Formation. Elsewhere, lower and upper subdivisions 
could not be mapped but, because of the westward 
dip, most beds of the Imperi al Formation at surface 
probably belong to the upper member, which is com­
posed of greenish brown, grey , and brown shale and 
silty shale with subordinate impure, brown, fine­
gr ained sandstone and siltstone beds. 

The Imperial is overlain unconformably by 
Lower Cretaceous sandstone and shale . 

The Imperial Formation is Late Devonian (Fras ­
nian and Famennian) in age (s ee Lenz and Pedder, 
1972, p. 37 ' 38) . 

CRETACEOUS 

Cretaceous, undivided (K) 

Cretaceous strata comprise a variety of lith­
ologies that have not been subdivided adequately 
to enable naming formations, and consequently they 
are mapped as one map-unit. Cretaceous rocks over­
lie a profound regional unconformity which cuts 
across progressively o lder underlying rocks from 
west to east. Figure 7, a structure contour map 
on the unconformity, shows relief greater than 900 
feet (275 m). 

At a number of localities, local channelling 
into underlyin g Devonian rocks can be seen or in­
ferred in the field. At the east side of Yeltea 
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Lake (106P), for example, white nonrnarine Cretaceous 
sand occurs at e l evations corresponding with those 
of Ramparts limestone to the north and south, and a 
channel about 200 feet (61 rn) deep can be inferred. 
Other small local channels, cut into Devonian rocks 
and filled with light grey weathering Cretaceous 
shale, can be detected near Latitude 67°24'N, Longi ­
tude 130°ll'W, about 14 miles (22 km) north of Little 
Chicago, and near Latitude 67°44' , Longitude 131°19' 
W, 9 miles (14.5 km) east of Travaillant Lake. A 
broader channel, one to two miles (1.5 - 3 km) wide 
occurs at about Latitude 67°37 ' N and near the east 
boundary of map-area 106-0. There, in a prominent 
valley, nonrnarine Cretaceous sand and sandstone with 
carbonaceous clay occur at elevations at least as 
low as 700 feet (213 rn), whereas to the north and 
south of the valley the Devonian - Cretaceous contact 
occurs at elevations of 900 to 1,000 feet (275-300 
rn). The present -day valley clearly follows a Creta­
ceous depression. Local relief occurs elsewhere bi..t 
is obscured by overburden. For example, east of 
Rond Lake, a series of shallow wells drilled by 
Decalta et al . indicate a small hill of Hare Indian 
Formation strata flanked by Cretaceous sandstone. 

In addition to l ocal relief observable in the 
field, broader scale topography also can be detected 
on the geological maps. The sub-Cretaceous uncon­
formity occurs at elevations of between 900 and 1,000 
feet (275 and 300 rn) west of Yeltea Lake and drops 
toward Rond Lake where it occurs commonly between 
600 and 700 feet (180 and 210 rn). Figure 7 shows 
generalized structure contours on the unconformity 
based on elevation control points from the geo logi­
cal maps, with additional control from wells and 
seismic shot points. 

A prominent southwest -dipping hornocline in 
map- area 106J is recorded on structure maps on the 
sub-Cretaceous unconformity (Fig. 7) and on the base 
of the Cana l Formation (Fig . 13). The gradient on 
the sub -Cretaceous surface, there, is less than that 
on the Devonian surface; this is to be expected be­
caus e of the wedge of Imperial Formation between 
the two . The hornocline appears t o mark the north­
eastern side of a Cretaceous marine trough under­
lying Peel Plain, Peel Plateau, and Mackenzie Plain 
(see Fig. 1). The southern side of the trough pro­
bably coincided more or less with the Mackenzie 
Mountain front. 

The oldest Cretaceous rocks recorded in the 
trough are Albian (late Early Cretaceous) suggest­
ing that the area occupied by the trough was emer­
gent through most of Early Cretaceous time up to 
and including the Aptian. The trough began to sub­
side in the Albian and continued to subs ide as it was 
filled with Cretaceous, mainly marine shale and sand 
that resulted in the accumulation of at least 7 ,000 
feet (2135 rn) of mainly marine elastic rocks i nclud­
ing Upper Cretaceous strata (C .J. Yorath, pers. corn., 
1974). 

In contrast to the hornocline, sub-Cretaceous 
structure contour s over the remainder of the study 
area (Fig. 7) show very little correspondence wi th 
structures in the underlying Devonian rocks (Figs. 
9, 10) , resulting in the conclusion that most of 
the relief on the unconformity represents Early 
Cretaceous paleotopography which subsequently has 
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been buried by Cretaceous sediments. Figure 7 is 
based on control points picked from the geological 
maps . Because the control points themselves are 
based on assumed contacts over most of the region, 
the structure contours represent second-order assurnp· 
tion and must be considered with reservations. How­
ever, at least two generalized drainage systems can 
be suggested. One has its "headwat ers" east of 
Tenlen Lake in map-area 106-0, and drains south and 
southeast across map-area 106-0 and into map-area 
106P where it swings northeast across the northern 
part of 106P (Fig. 7). A localized basin seems to 
be defined by the 700-foot (213 rn) structure-con ­
tour, but that contour is controlled, in part, by 
assumed contacts on the geologic map and is not 
reliable. Another broad drainage valley is thought 
to head east of Canot Lake, to drain southward 
paral l el to present-day Bluefish River, to swing 
westward to coincide with Hare Indian River and to 
empty into the marine trough to the southeast . In 
map-area 106P, along the west side of the broad 
valley, two small tributary valleys have been inter­
preted but control for these is poor. 

A deep depression on the sub - Cretaceous un­
conforrni ty, north of Grandview Hills and south of 
Mackenzie River , is shown as opening to the south­
west but out crop control is poor and the geometry 
shown is largely interpretive. The deep depression 
is believed to exist because C.J. Yorath (pers. corn., 
1974) found rusty brown shale overlying dark grey 
silty shale at an elevation of less than 400 feet 
(122 rn) near Latitude 67°19'N, Longitude 130°59' 
30"W. Yorath detected an unconforrni ty with slight 
angular discordance, and microfossils determined 
by T.P. Chamney (GSC locs. C-5548 - 50, Appendices II 
and I II) indicate that L01ver Cretaceous rocks over­
lie rocks of Devonian age (Imperial Formation). 
The Cretaceous rocks there appear to have been 
derived locally from the Devonian Imperial Forma­
tion, because W.W. Brideaux and A.R. Sweet found 
only Devonian po ll en and rnegaspores (GSC loc. C-
5549, Appendix II). 

Cretaceous rocks have not been studied in 
enough detail to permit definition of formations, 
but three generali zed facies can be related to 
paleotopography. A nonmarine, dominantly sand­
stone facies occurs in paleotopographic depressions 
in the northern and eastern parts of the study area. 
A marine siltstone and shale facies occurs on paleo­
topographic uplands and apparently oversteps the 
nonrnarine deposits. Marine shale with subordinate 
sandstone occurs south and west of Mackenzie River 
in or adjacent to the marine trough noted above. 

Nonrnarine sandstone 

A broad sandstone belt extends eastward from 
Travaillant Lake across the northern parts of rnap­
areas 106-0 and 106P to Canot and Carcajou Lakes. 
From there the belt extends southward i nto rnap­
area 1061 (see Cook and Aitken, 1969) following 
the Bluefish and Hare Indian River valleys . Non­
rnarine, white, very fine to fine - grained, commonly 
crossbedded sandstones occupy depressions on the 
sub-Cretaceous unconformity. No statistical study 
of paleocurrent directions has been made by the 
writers. The sandstone is friable and porous and 



FIGURE 8. Un consolidated Cretaceous sand and dark grey 
c lay; about 3 miles northeast of north end of Carcajou 
Lake, 67021 '30"N, 128040 ' 30 "1'1, NTS 106P. GSC 199090 

weathe rs readily to form disaggregated piles of white 
sand. A few exposures of grey sha l e were observed . 
In the same genera l area, but having an uncertain 
relationship to the crossbedded sandstone , is un­
conso lidated brown, fine sand interlaminated wi th 
dark grey to black, partly carbonaceous clay (Fig. 
8). These interlaminated beds are even more reces­
sive than other Cretaceous strata and were observed 
i n only three places: in the valley previous l y des­
cribed near the eastern boundary of map-area 106-0; 
east of Canot Lake; and northeast of Carcajou Lake . 
These laminated beds, at least in part, overlie 
crossbedded sandstone more typical of the belt. 
Their age is late Early Cretaceous, probab l y Aptian 
based on palynology by 1\1 .S. Hopkins (GSC loc. C-
10072, Appendix III). If they are Aptian, they are 
the oldes t Cretaceous deposits recorded in the study­
area; all other Cretaceous determinations are Albian 
or possib l y Albian . Similar unconsolidated lamin­
ated deposits south of Lac des Bois, about 160 miles 
(260 km) to the east (Cook and Aitken, 1971, p. 39), 
also are probably Aptian. 

The sand stones of this belt appear to be con­
tiguous with those mapped as basal Cretaceous sand­
stone in map-areas to the east and southeast (NTS 
s heets 96L, 96M) (Aitken and Cook, 1969; Cook and 
Aitken, 1971). Nonmarine sandstone also occurs 
west of Mackenzie River and south of Ontaratue River 
in map-area 106J, and probab l y dip westward beneath 
bl ack marine shale . Their extent in the subsurface 
has not been studied, but nonmarine beds occur in 
Triad BP Arco CC Hume River A-53 wel l in the south ­
central part of map-area 106I where 2 feet (0.6 m) 
of coal occur near the base of the Cretaceous se ­
quence (W.S. MacKenzie, pers. corn. , 1974). 

Marine siltstone and shale 

East of Mackenzie River and east and southeast 
of Little Chicago , Cretaceous rocks are poorly ex­
posed, but sampl es from seismic shot points show 
them to be composed of friable, white si lt stone or 

very fine sandstone interlaminated with dark grey 
shale and si lty shale, and overlain by dark grey to 
black shale. Rare surface exposures are character­
ized by blocks of one-foot thick, very sil t y or 
sandy limestone, tan to yellow weathering, bearing 
Albian (late Early Cretaceous ) pelecypods (GSC loc. 
C-1 0070 , Appendix III). Poorly developed cone-in­
cone structure was observed. A few miles north of 
Little Chicago, an outcrop of pale grey, soft, 
silty shale weathers into miniature badlands topo­
graphy. The beds are basal Cretaceous at that 
point and are Early Cretaceous (Albian) based on 
microfossils studied by T.P. Chamney (GSC loc. C-
l 0069, Appendix II I) . Brown calcareous si 1 ts tone 
i n a paleotopographic or structural depression 
north of Mackenzie River and south of Thunder River 
(106-0) has been recovered from seismic sho t point 
samples and Department of Public Works test holes. 

The laminated siltstone and sha l e beds east 
of Little Chicago are about 200 feet (61 m) thick 
and have yie lded Early Cretaceous palynomorphs 
(Appendix III). They are marine deposits yet are 
t opographically high relative to nonmarine rocks 
to the north and east which they apparent l y over­
step, since similar topographically high siltstone 
or fine sandstone units occur in the northeast cor­
ner of map-area 106P and in the northern part of 
map - area 106-0. The outcrop in 106P contains a 
pelecypod coquina bed dated as of probable Albian 
age (GSC loc. C-5439, Appendi x III ) . Outcrops in 
the northern part of map - area 106-0 are more or 
less continuous with rocks mapped by Yorath and 
Balkwill (1969) as "Silty Zone" (Langton Bay Forma­
tion - new name , Yorath et al . , in press) in NTS 
map-area 107A to the north. 

Marine shale and sandstone 

Marine Cretaceous rocks south and west of 
Mackenzie River consist dominantly of brown shale 
with l ocal clay-ironstone beds and concretions . 
Near Marion Lake (see Map 1408A), prominent beds of 
brown laminated sandstone occur containing well­
preserved pelecypods. Sandstone was encountered 
also in shot point samples from the south flank of 
Grandview Hills. Paucity of exposure precludes 
establis hing an internal stratigraphy but all age 
determinations are Albian or probable Albian (see 
Appendix III) . Rocks of this facies were deposited 
in or adjacent to the subsiding marine trough dis­
cussed earlier. 

In the Grandview Hills area , relief on the 
sub-Cretaceous un conformi t y may be in part struc­
turally controlled, because the topographic high 
(Fig. 17) beneath Grandview Hills is reflected in 
structure contours drawn on the top of the Devonian 
Canol Formation (Fig. 13). The deep trough on the 
north side of Grandview Hills (Fig. 7), a lthough 
considered to be pa l eotopographic, could be a 
structural syncline developed in conjunction with 
the Grandview Hills high. Devonian rocks are poor­
l y exposed along the axis of the depres s ion and it 
cannot be determined whether or not they have been 
structura lly depressed. 

Black fissile shale occurs in the Ontaratue 
River area. It overlies, in part a t least, nonmarine 
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FIGURE 9. Th~ust fault (F) placing Hare Indian Formation (Dhi) 
on Canol Formation (De); 10 miles north of Little 
Chicago , 67°20 '30"N, 130°17'W, NTS 106-0. GSC 199092 

FIGURE 11. Tilted Canol Formation shale; on Thunder 

FIGURE 10. 
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River, 67°36 ' N, 130°39'W, NTS 106-0. GSC 199089 

Folded and faulted thrust. An early fault (F) placing Hare Indian Formation (Dhi) on Canol 
Formation (De) is cut off and displaced by a later fault (F'). Displacement on the later fault 
(F') is opposite to the apparent displacement on the early fault (F) . About 6.5 miles north of 
Little Chicago, 67°17'N, 130°14'W, NTS 106-0. GSC 199084 



basal sandstone. Its r elationship to the brown 
shale and sands t one i n the Grandview Hills is un ­
known. 

STRUCTU RAL GEOLOGY 

Epeirogenesis 

At l eas t five Phanerozoic periods of r egi onal 
uplift and erosion have affected t he geo logica l his­
tory of these map-ar eas. Regional unconformities 
occur at the bases of the Cambrian, Upper Ordovician, 
(?)Upper Si lurian, (?)Lower Devonian, Upper Devonian, 
and Cret aceous succes s ions. The sub-Cambri an , sub­
Upper Ordovician, sub -Upper Silurian, and sub-Lowe r 
Devonian unconformiti es are not exposed and have not 
been s tudied adequately. The s ub-Upper Devonian 
(sub-Canal) unconformity is exposed at the surface 
but is do cumented best in the subsurface where it 
cuts downsection westward (Tassonyi , 1969; W.S. Mac­
Kenzie, pers. corn., 1974) . The most striking uncon­
formity i s that at the base of the Cretaceous suc­
cession . 

In addition to regiona l tilting and bevell ing , 
there has been local folding and faulting (descri bed 
below), which apparently preceded Cretaceous depo ­
si t ion in part or entire l y . 

Ora genesis 

Local folding and faulting has affect ed Devon­
ian rocks in the eastern part of map-area 106P . 

North of Little Chicago, at two l oca l i ties 
about 4 miles (6 . 4 km) apart, older r ocks have been 
thrus t onto younger. The strata at these local ities 
are interpreted here as t wo exposures of a single 
thrus t surfa ce . At the northernmost lo cal i ty, the 
fault is a bedding plane feature pl acing Hare Indian 
Formation sha l e and silty limes tone on Canal Forma­
tion sha l e (Fig. 9). No truncation of bedding and 
no small-scal e folds were seen i n the exposure . At 
the other locality (Fig. 10), in contrast to the 
first , silty limest one and shale assigned to the 
Hare Indian Formation are faul ted onto Canal shale 
as at the other section, but s uccessive deformation 
has resulted in the fau lt surface itself being r e­
fau l ted and drag-folded. The primary fault appears 
to be a bedding-plane fault as at the northern local­
ity, whereas the secondary, minor f ault intersects 
bedding at a large angle. The folds trend approxi ­
mat ely north-south with essentially horizontal axes, 
implying that displacement on the fault( s) was in an 
eas t -west direction. The main fault plate appears 
to dip to the east imp l ying that displ acement on 
the larger thrust was from eas t to west, whe reas the 
geomet ry of the drag fold (Fig. 10) requires that 

·displacement on the secondary faul t be from west to 
east. Apparently the secondary fault i s conjugate 
to the primary fault and, therefore, has the oppo­
site sense of displacement. The eastward dip of 
the main plate is admittedly l argely interpretative. 

. The fau lt cannot be unequivocally dat e d, but 
no Cretaceous s trat a were seen to be involved . Mor e ­
over, at the northern locality, the sub-Cre t aceous 
unconformity cuts through the Canol Formation so that 
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Cretaceous shal e overlies Hare Indian calcareous 
siltstone a few hundred feet south of the expos ure 
s hown i n Figure 9, giving the impression that the 
hanging wall p l ate has been eroded after emp l ace­
ment . If so , the deformation predates late Early 
Cretaceous (Albian) time. The Iroquois Syncline, 
described later in this report, also appears to be 
pre-Cretaceous. 

Another fault can be inferred on Thunder 
River, at Lati tude 67°36'N , Longitude 130°39'W. 
Deformed Canal For mation shale (Fig . 11) is tilted 
and occupies a higher structural position than 
shale mapped as Imperial Formation a short dis­
t ance upstream to the southeast; a thrus t fault is 
indicated. 

About 4.5 miles (7.2 km) upstream from that 
l ocality (about Lat. 67°33 ' N, Long . 130°33 ' W), a 
flat t hrust fault truncates Canol Formation beds 
i n its hanging wall and map-unit D4 in i t s footwall. 
Mudstone and cross- l ami nated calcareous sandstone 
and siltstone in map-uni t D4 are contorted , in part 
brecciated, and l ocally overturned. The degree of 
distortion in t he footwall and the thrusting of 
younger onto older beds indicate a substantial and 
comp l ex fault that unfortunately cannot be traced 
into the surrounding overburden- covered terrain . 
The ass umed con t act s shown on the map consequent l y 
are oversimplified. 

About 10 . 5 miles (17 km) north of that local­
ity, Canol Format ion exposed west of an elongate 
unnamed lake (Lat. 67° 37 ' N, Long. 130° 35 ' W) has 
been folded to form two an ti clines with an inter­
vening sync line . Fold plunges of 35 degrees at 
064 degrees azimuth and 37 degrees at 250 degrees 
azimuth were r ecorded . Fo ld amplitudes of 70 to 
100 feet (21 - 30 m) are great enough to expose sand­
stone of map-unit D4 in the core of one of the anti ­
clines, but the resultant "eye" of sandstone could 
not be shown at the scale of the geologica l map. 

The four structures described above a ll occur 
in a narrow northerly trending be 1 t less than 3 . 5 
miles (5.6 km) wide and about 30 miles (48 km) long 
and may define a zone of structural disturbance. 
Conversely , the alignments of fold axes and resul­
t ant i n ferred direction of transport is i nconsis­
tent from l ocality to l ocal ity suggesting that 
these structures are not directly related and the 
alignment is fo rtuitous. 

Iroquois Syncline 

The most striking structure in the s tudy­
area is the Iroquois Syncline (Iroquois River Syn­
cline of Williams and Peter s_on, 1959) in the north­
central part of map-area 106P . It trends 055 de­
grees azimuth, and is outline d in i t s northeastern 
part by massive limestone of the Ramparts Formation 
whi ch dips about 12 degrees (Fig. 12) on either 
limb. A prominent pl unge depression coincides with 
Carnwath River valley where outcrops of Ramparts 
limestone outline a small doubly plunging sync line . 
Other plunge culminations and depressions a l ong 
the fold axis are interpreted on the presence or 
absence of Ramparts outcrops and could be in error 
if beds of this formation are locally buried by 
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overburden. The axis of the syncline was extended 
to the southwest across Iroquois River because rocks 
of the Canal Formation were encountered in shot point 
holes . The shot point samples are from the bottom 
of drill holes which penetrate a thin veneer of 
Cret aceous rocks. Two shot points producing samples 
of Canal Formation shale coincide with the extended 
axi s of the Iroquoi s Syncline and are flanked to 
the east and to the west by shot point holes where 
Hare Indian shale was encountered. The samples from 
these shot points are important in two respects: 
fir st, they permit the otherwise undocumented exten­
sion southwestward of the Iroquois Syncline; and sec­
ond , because the syncline, at that locality, appears 
to be overlapped by Cretaceous deposits, a pre-late 
Early Cretaceous age for the syncline is indicated. 

Cretaceous rocks in the vicinity of the two 
shot points were not visited during reconnaissance 
mapping, and are mapped entirely on the basis of 
airphoto expression. Consequently, contacts are 
sub j ect to revision with more detailed examination. 

Other factors also point to a pre-Cretaceous 
age for the syncline. If the rocks were folded and 
then truncated by pre-Cretaceous erosion, the preser­
vat ion of Ramparts and Canal strata is to be expected 
only in a syncline. Conversely, if the Ramparts and 
Cana l Formations were buried by Cretaceous strata 
and subsequently folded, then Ramparts and/or Canol 
Formations beds would be expected to underlie Creta­
ceous rocks elsewhere in the immediate region. Such 
doe s not appear to be the case. Moreover, structure 
contours on the base of the Cretaceous (Fig. 7) do 
not reflect the syncline. 

Th e weight of evidence points to a phase of 
compressive deformation in post-Late Devonian, pre­
Albi an (l ate Early Cre taceous) time as it does with 
the Little Chicago thrust fault. This could have 
important implications in analyzing the tectonic 
hi s tory of the Franklin Mountains and Colville Hills 
where a variety of structural trends occur. The 
documentation of pre-Cretaceous deformation raises 
the possibility that some Franklin Mountain Lara­
mide (sensu lat o ) structures were localized, and 
their orientation controlled, by the presence of 
older structures . 
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FIGURE 12. 

Southward-dipping north limb of Iroquois 
Syncline. Ramparts Formation (Dr) limestone 
overlain by Canol Formation (De) shale (not 
exposed). View west, 6 7040' 20"N, 128°56 'W, 
NTS 106P . GSC 199091 

Broad structures 

Structure contours representing two surfaces 
have been drawn (Fig. 13); one on the top of the 
Hume Formation for the northeast part of map-area 
106P, and the other on the base of the Canal For­
mation for map-areas 106I, J, 0, and most of P. 
They are based on surface data (much of it inferred) 
and on shot point and well data. Parts of the Hume 
surface are based on subtracting assumed Hare Indian 
Formation thicknesses from mapped base-of-Canal con­
trol points. Similarly, the base-of-Canol surface 
is based, in part, on adding assumed Hare Indian 
thicknesses to mapped top-of-Hume control points. 
The structure portrayed, therefore, should be con­
sidered as a relatively crude approximation of the 
true structure . Both the Hume Formation and the 
Canol Formation structure surfaces comprise a com­
plex of gentle arches and sags that are superim­
posed on a westward-dipping homocline. The most 
prominent feature is the northeast-trending Iro­
quois Syncline described above . Immediately north 
of Iroquois Syncline is a smal 1 dome with about 
200 feet (60 m) of relief . This dome has been out­
lined in more detail by Meyers (1961) on the bas i s 
of seismic data. 

A north-trending elongate dome about 30 miles 
(SO km) long and about 10 miles (16 km) wide near 
the boundary between NTS map-areas 106-0 and 106P 
appears to have about 200 feet (60 m) of closure. 
The westward-dipping flank of this structure is 
obvious on the geological map, because the Canol 
Formation is at elevations of up to 1,000 feet (305 
m) near the crest of the structure and drops pro­
gressively westward to 100 feet (30 m) at the mouth 
of Thunder River. Closure on the east flank, on 
the other hand, is interpretive and i s based on the 
assumption that the Hare Indian Formation i s about 
600 feet (180 m) thick and calculating from this a 
theoretical elevation for the base of the Canol 
Formation in two control points near Iroquois River 
(the Candel Mobil e t al. Iroquois I-ll well, and a 
deep shot point which intersected the Hume Forma­
tion north of the well). A sub-Cretaceous topo­
graphic high (Fig. 7) corresponds with the Devonian 
structural high (Fig. 13). 



A third arch, underlying Grandview llill s , 
a l so is indicated on the geo logical maps. The 
base of the Canol Formation has an elevation of 
less than 100 feet (30 m) at Ontaratue Ri ver in 
106J , climbs northward to above 200 feet (61 m) at 
Gossage River in 106-0 , and to above 300 feet (91 
m) at an unn amed s tream (Lat . 67°07 ' N, Long. 130° 
25 ' W) north of Gossage River! an d drops t o l ess 
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than 100 feet (30 m) again at the mouth of Thunder 
River. No data are available across the wi de Mac­
kenzie Va lley but the structure appears to plun ge 
t o the southwest wi th no closure to the northeast . 
Cretaceous rocks occupy a deep depression on the 
north flank of Grandview Hills (Fig . 7). The dep­
ression is thought to be paleotopographic but Devon­
ian rocks are unexposed a l ong the trough axis and 
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FIGURE 13 . Structure contour map of top of Hwne Formation and base of Canol Formation 
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the depression may well be structural. If so, it 
would represent post-Cretaceous deformation unlike 
other structures in the study area. 

One notable structure that affects Cre t aceous 
strata is the prominent westward-dipping homocline 
in the southwestern part of the st udy area. The 
homocline is recorded on both the sub-Cretaceous and 
bas e-of-Canol st ructure maps and, as noted earlier , 
appears t o mark the northeastern s ide of a narrow 
Cretaceous marine trough underlying Peel Pl ain and 
Peel Plateau to the southwest. This trough developed 
and was filled between Albian and Turonian time, 
possibly as a foredeep to orogeny i n the Mackenzie 
Mountains to the south. Cretaceous strata to the 
south and southeast within the basin subsequently 
were deformed themselves during formation of the 
Franklin Mountains and Imperial Anticline. 

The earl ier pre-Cretaceous s tructures in the 
th ree map-areas are not as readily understood. At 
least two structural trends, northeast- southwes t 
and north-south, are represented . The st ructures 
described all may be construed to occur near the 
northwestern limit of the Saline River basin and 
may be related to adjustments on the detachment 
zone in the Saline River evaporites . 

The Iroquois Syncline appears to be a compres­
sional feature, but may in fact be due to salt solu­
tion at depth with resultant co ll aps e of overlying 
rock s . Under s uch conditions, the Franklin Mountain 
and Mount Kindle Formations would co llapse by block 
faulting, whereas hi gher and younger rocks (e.g. 
Ramparts Formation) might collapse by drape , result­
ing in the syncline. If so, the syncline marks a 
narrow zone of salt solution and resultant collapse 
brecciation of the Franklin Mountain Formation. 
The co llapse model is attractive because it accounts 
for t he apparent in-folding of s trat a in a region 
where isolated structures typically are narrow anti­
c l ines. 

ENG I NEERING GEOLOGY 

No laboratory tests for engineering properties 
of rocks have been conducted as part of this s tudy, 
and the comments presented below are very genera l 
conclusions drawn ent ire l y from field observations 
of bedrock. 

Hume Fo rmation 

The Hume Formation is comp osed of shaly lime­
stone and could be used as fill or s urfacing mater­
ial for highway construction. It is commonly thin 
t o medium bedded and should rip easi l y . It is ex­
posed only in the extreme northe astern part of the 
study area. Bridge or pipe l ine-crossi ng foundations 
in the study area should be in Hume strata rather 
than in the rocks of the overlying Hare Indian For­
mation . 

Hare Indian Formation 

The Hare Indian's soft, 1vaxy-appearing . shales 
probab ly would not make good cons truction material. 
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These sha l es maintain steep c liff faces up to 150 
feet (48 m) hi gh a long Iroquois River but, about 
12 miles (20 km) north of Lit tl e Chicago , a number 
of rotational slumps have developed in Hare Indian 
shales in the north wall of a broad valley. 

Ramparts Formation 

The Ramparts, like the Hume, is primari l y 
thin- to medium-bedded limestone which may rip 
easily and could be used for road construction or 
surfacing materi a l . The Ramparts Formation in Iro­
quois Syncline in the northeastern part of map-area 
106P is massive and could not be ripped. This con­
sti tutes the on l y locality in the three map-areas 
from which large blocks suitable for riprap could 
be obtaine d. At Norman Wells, limestone from the 
upper reef part of the Ramparts Formation has been 
used for sub - grade fi ll for the airfie ld, road 
surfacing and for asphalt aggregate. 

Map-unit D4 

Sandstones of map-unit D4 could be used for 
road construction but might break down under heavy 
traffic and, therefore , should not be used as a 
surfacing material. In any event, the limited 
thickne ss of the unit would make quarrying expensive . 

Canol Formation 

The hard, siliceous sha l e of the Canol Forma­
tion should be excel l ent material for road-fill or 
road surfacing . Because of bedding fissility and 
blocky jointing, it should be easily ripped and 
quarried . Canol shal es have been used as surfac­
ing material at Norman Wells and appear to stand 
up well to traffi c. The Canol Formation commonly 
maintains near -vertical cliff faces (see Fig . 3) 
but is c lose l y jointed and s uch c liffs would pro­
vide very poor foundation rock for bridge abutments 
or the like. Furthermore, concrete foundations on 
Canol Formation bedrock probably would be s ubj ect 
to sulphate at tack . 

Imperial Formation 

Imperial Formation shales and sandstones have 
been used extensively for sub-grade fill in the con­
struction of the Demster Highway between Fort Mc­
Pherson and Arctic Re d River and on the Mackenzie 
I Ii ghway south of Inuvik. Imperial shale quarried 
at Fort McPherson proved unsatisfactory for road 
surfacing material because it disintegrated to 
mud under weathering and traffic. Imperial Forma­
tion sandstone used locally at ~orman Wells appeared 
to have broken down ve r y quickly under moderate 
traffic (0 .L. Hughes, pers. corn., 1975). Rotation­
a l s lumps are developed widely in Imperial shales, 
but sandstone exposures might provide suitabl e 
bridge foundations. 



Cretaceous rocks 

Cretaceous shales are soft, easily eroded, 
subject to slumping, and generall y would not be 
suitable as construction material. Cretaceous sand­
stones and siltstones are very fine grained and fri­
able, and would break down under traffic. Cretaceous 
rocks have low gro und ice content compared to glac ­
ial deposits (O.L . Hughes, pers. corn., 1975) and 
have some potential as road fill material. 

Quaternary denosits 

The most critical engineering problems in the 
report-areas will pertain to Quaternary deposits, 
especially with regard t o permafrost and ground ice . 
Quaternary deposits have not been examined by the 
writers, but have been studied recently by the Ter­
rain Sciences Division of the Geological Survey of 
Canada. TI1e interested reader is referred to the 
report by Hughes e t al . (1973) . 

ECONOMIC GEOLOGY 

No metallic minerals of economic significance 
were noted in the three map-areas. 

Limestone of the Ramparts Formation occurs at 
sha llow depths, is more or less s urrounded by lat­
erally equivalent shales, and could be the host rock 
for l ead - zinc mineralization. Lead-zinc mineraliza­
tion has been reported in the Head l ess Formation 
(equivalent to lower Hume) west of Wrigely, some 
350 miles (563 km) southeast of map-area 106P 
(Canada DIANO, 1973). The Hume Formation is exposed 
in low-amplitude anticlines in map-area 106P but 
offers a very small exploration target. 

Continental Cretaceous sandstone and carbona­
ceous shale occur widely in map-areas 106-0 and P, 
but appear to have low potential for uranium depo­
sits because of the absence of volcanic or granitic 
source rocks. 

The greatest economic potential of the area 
is for oil and gas. A number of oil and gas seeps 
within the study area have been reported in unpub­
lished reports on file with the Department of Indian 
and Northern Affairs. Two additional small gas 
seeps were observed by the writers . One, at the 
east shore of Travaillant Lake, occurred in beach 
sands with Imperial Formation bedrock forming the 
bank a few tens of feet from the shore. A sample 
was analysed by L. R. Snowdon and the only hydrocar­
bon detected was methane. The other, a small flam­
mable gas seep seen in -Thunder River (about Lat. 69° 
36 ' N, Long. 130°39'W) was not sampled for anal ysis . 

Reported oil and gas seeps noted above have 
been l ocated on the geological maps accompanying 
this report:·•a1though only one, ·east: of -Rond Lake·, 
has been observed by the writers. The oil at the 
Rand Lake seep comes up through overburden. The 
underlying bedrock could be either Cretaceous sand­
stone or Devonian shale of the Hare Indian Formation. 
Cre t aceous sandstone about half a mile (0.8 km) 
south of the seep is oil-stained. If the oil is 
moving up-dip, then it originated to the west and 

neither the Hare Indian shale nor the Cretaceous 
strata can be the source beds because both have 
been eroded from the Rand Lake valley. Decalta et 
al . Rand Lake No. 1, an exploratory well at the 
edge of Rand Lake, encountered Hume Formation be­
neath overburden . The oil, therefore, probably 
comes from strata older than the Hume. Only No . 1 
of the series of holes drilled by Decal ta et al. 
near Rand Lake penetrated beds older than Hume. 
For a detailed description of the seep , the reader 
is referred to Patterson and Kirker (1958). 

If structures defined on the basis of surface 
and near-surface Devonian rocks (Fig. 13) persist to 
depth, then exploration targets exist in basal Paleo­
zoic elastic rocks (Old Fort Island/Mount Cap, undif­
ferentiated), in Ordovician/Silurian carbonate rocks 
(Franklin Mountain and Mount Kindle Formations and 
Delorme equivalents), and in Devonian carbonate rocks 
(Gossage and Hume Formations). All of the structures 
out lined appear to have been tested by wells, with 
the exception of a small high northeast of Tutsieta 
Lake. The potential of the basal Paleozoic sandstones 
has been enhanced by the recent report of significant 
flows of natural gas from the "Basal Paleozoic" in 
the Ashland et al. Tedji Lake F-24 well (Oilweek, 
1974). In the basal sandstone, stratigraphic traps 
associated with basement "highs" may be anticipated; 
such traps need have no surface expression . 

Potential for stratigraphic traps exists at 
the sub-Devonian unconformity. 

The Hume Formation is exposed in the eastern 
part of map-area 106P but elsewhere is capped by 
Hare Indian shales. Small biohermal reefs, up to 
45 feet (14 m) in diameter by 30 feet (9 m) in 
thickness (MacKenzie, 1969) occur on top of the 
Hume Formation along the Carnwath River a few miles 
east of map-area 106P, and suggest the possibility 
of stratigraphic traps in Hume Formation limestone. 
The overlying black, basal Hare Indian strata 
(shale) from the Tenlen A-73 well i n 106-0 are 
potential source beds (L.R. Snowdon, pers . corn., 
1974) because they are 1.4 to 6 . 3 per cent organic 
carbon and are thermally mature (high wet gas to 
total gas ratio)l. 

The presence of outliers of the Ramparts For­
mation (e.g. Iroquois Syncline) raises the possibil­
ity of small Ramparts targets capped by Canal Forma­
tion sha l e occurring farther north . They are un­
likely to occur at depth to the west because the 
basal Canal unconformity cuts downsection westward 
(W .S. MacKenzie, pers. corn., 1974) to p l ace Canal 
Formation strata on rocks of the basal Hare Indian 
and Hume Formations . 

Map-unit 04 , a porous sand that locally is 
oil-stained, is wi dely exposed over its area of 
occurrence and does not appear to have economic 
hydrocarbon potential. 

For an explanation of the determination of or­
ganic carbon, and hydrocarbon gas content and 
their usefulness in identifying petroleum source 
rocks, the reader is referred to Snowdon and 
McCrossan (1973). 
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The Canol Formation in the Shell Tree River 
H-5 7 well, about 11 miles (17 km) west of map-area 
106-0 is a potential source rock because it is 4 to 
6 per cent organic carbon and is thermally mature 
(high wet gas to total gas ratio ) (L.R. Snowdon, 
pers. corn., 1974). Conversely, the Canol Formation 
in the CDR Tenlen A- 73 well appears to have lower 
potential because the mechanically extractable gas 
content is lower (Snowdon, pers. corn., 1974). If 
the characteristic, closely spaced fractures of the 
Canol Formation are open at depth, the formation has 
reservoir potential. One well at Norman Wells pro­
duced oil from the Cano l Formation (Boggs, 1974, p. 
17 ) . 

Sandstone beds i n the Imperial Formation might 
form reservoirs in s tructural traps in the western 
part of map-areas 106J and 0 or in s tratigraphic 
pinch-outs at the sub-Cretaceous unconformity in the 
southwest part of map-area 106J but the porosity and 
permeability of Imperial sandstone is characteristi­
cal ly poor. 

Cretaceous beds t o the north and east of the 
Mackenzie River are exposed and di ssected and have 
no direct potential for hydrocarbon reservoirs. 
Channels in pre-Cretaceous topography have been 
filled in and buried l argely by porous quartz sand, 
and similar sand-filled channels may occur in the 
subsurface unde r l ying the marine trough to the south­
west. The sub-Cret aceous s tructure map (Fig . 7) 
contains sugge s tions of a pal eo-drainage sys tem, 
and a few valleys open into the marine trough. The 
best example is the broad paleo-valley (Fig. 7) 
which has its head eas t of Canot Lake in map-area 
106P, and extends southward to merge with another 
that parallel s the modern Hare Indian River and 
finally opens int o the mari ne trough to the south­
west. The Cr e t aceous fill in the valley outlined 
is characteri zed by porous, crossbedded, nonmarine 
sands t one with some laminated sand and shale. If 
the topography predates subsidence of the marine 
trough, simil ar porous channel sands capped by 
marine shale may occur on the floor of the trough 
in the subsurface . Alternatively, the drainage 
system may have developed contemporaneously with 
sub si dence of the trough and, in that event, a 
small delta might be expected west of the mouth of 
Hare Indian River . Ei ther model, s ubmerged channel 
sands or local de ltas, provides targe ts for hydro­
carbon explo r ation. 

Ai tken , 
1969 : 

Aitken, 
1973 : 
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INDEX TO GSC LOCAL ITY NUMBERS 

GSC loc . Appendi x Page GSC l oc . Appendi x Page GSC lo c. Appendix Page 

C- 1839 2 29 C-1 006S 2 33 C-24088 2 2S 
40 2 29 66 2 33 89 2 2S 
41 2 29 67 2 33 90 2 2S 
42 2 29 68 2 33 91 2 2S 
43 2 29 69 3 41 92 3 39 
44 2 30 70 3 44 93 2 26 
4S 2 30 71 2 33 94 3 39 
46 2 30 72 3 42 9S 2 26 
48 2 30 73 3 43 96 2 26 

C-201 7 2 30 7S 2 28 97 2 26 
18 2 36 79 2 28 98 3 39 
19 3 43 80 2 28 99 2 26 
42 2 30 81 2 33 C- 24100 3 39 
49 3 44 82 2 33 01 3 39 

C-3084 2 30 83 2 34 02 3 39 
C-3104 2 30 84 2 28 03 2 26 

OS 2 31 8S 2 28 04 2 26 
06 2 31 86 2 28 OS 3 39 
07 2 31 C-198S3 2 34 , 37 06 3 39 
08 2 31 S4 2 34 07 3 39 
09 2 31 SS 2 37 08 2 26 
10 2 31 S6 2 37 09 3 39 
12 2 31 S7 2 37 C-26464 2 36,38 

C-32S6 2 31 S8 2 34 6S 2 36 
S7 2 32 S9 2 34 C- 26Sl2 2 26 
S8 2 32 60 2 34 13 3 39 
S9 2 32 62 2 34 14 3 40 
60 2 32 63 2 3S lS 2 26 
61 2 32 67 2 3S 16 2 26 
62 2 32 68 2 37 17 2 26 
63 2 32 69 2 3S 18 2 26 
64 2 32 72 2 3S' 38 19 2 26 
78 2 32 73 2 3S 20 3 40 

C-4 31S 3 42 74 2 3S 21 3 40 
C-S439 3 44 76 2 3S 22 3 40 
C-SS 36 2 32 78 2 3S 23 3 40 

37 2 27,29 80 2 36 24 2 26 
41 2 27 83 2 36 28 2 26 
42 3 41 ,4 2 84 2 36 29 2 26 
43 2 27 86 2 36 30 2 26 
4S 3 41 C-2394S 3 39 31 2 26 
46 2 27 46 2 2S 32 3 40 
47 3 41 47 2 2S 33 2 26 
48 2 28 49 2 2S 34 2 26 
49 2,3 2S , 37 ,41 Sl 2 2S C- 28116 1 2S 
so 2 28 S2 3 39 C- 30072 2 27 

C-1 0063 2 33 C- 24086 2 2S 73 2 27 
64 2 33 87 2 2S 
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Diagrammatic representation of the relationship between rock unit s , 
named and unnamed, and megafossil zones in the central Mackenzie 
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carbonate units, such as were encountered between the Ramparts and 
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APPENDIX I 

REPORT ON SILURIAN FOSSILS 

Report by R. Thorsteinsson on fossils collected by W.S . MacKenzie, from core from Central De l Rio Tenlen 
Lake A-73 well, District of Mackenzie (NTS 106-0). 

Stratigraphic posi tion 

Unnamed unit above Mt. 
Kindl e Fm., depth 3,517 , 
313 ft . above base of 
unit 

Locality, fauna and age 

C.D. R. Tenlen Lake A-73 well, Lat. 67°52 '0 7"N, Lon g . 
130 ° 4 3 ' 21 "W 

fish fragments, of the Family Cyathaspididae, 
genus and speci es i ndet. 

age: family ranges Wenlockian to Gedinnian, 
but age of these fragments probab l y Late 
Silurian, Ludlovian or Pridolian 

APPENDIX II 

REPORTS ON DEVONIAN FOSSILS 

GSC loc. 

C-28116 

Report by W.W. Brideaux on palynologic r econnai ssance s tudy of samples from seismic shot holes, Depart­
ment of Public Works t es t holes , exp loratory well s , and surface outcrops from NTS map-areas 106J, 106- 0, and 
106P. Sampl es were examined only t o differentiate Devonian from Cretaceous strata, and miospore species 
li s t s for most Devonian samples were not es tabli shed . Location numbe r s are included here to show Brideaux ' s 
conclusions . 

Stratigraphic position 

Cre t aceous outcrop 

Seismic shot ho l e , 
depth 20 f t. 

Seismic shot hole, 
depth 20 ft. 

Seismic sho t hole, 
dep th 60 ft. 

Seismic shot hol e, 
depth 20 ft. 

Se i smic sho t hole, 
depth 60 f t . 

Se i smic shot hole, 
depth 60 ft. 

Seismic sho t hole, 
dep th 60 ft . 

Seismic sho t hole , 
depth 60 f t. 

Seismic sho t hole, 
depth 60 f t . 

Se i smic sho t ho l e, 
depth 60 f t. 

Locality, fauna and age 

Lat. 67° 19'N, Long . 130°59'30"W; 106 -0 
age: Pal eozoic, Devonian, based on palynomorphs 

pre sent (s ee GSC loc. C-5549 in 
Appendix III) 

Lat. 67°32 '45"N, Long. 128°15 '00"W; 106P 
age: Pal eozoic 

Lat . 67°55 ' 30 "W , Long . 128°16 ' 00"W; 106P 
age : Paleozoic , ?Devonian 

Lat . 67° 11'45"N, Long. 124°21' 30 "W ; 106P 
age : Pa leo zoic, ?Carboniferous 

Lat. 67°49' 30"N, Long. 128°14 ' 30 "W; 106p 
age: Paleo zoic , ?Devonian 

Lat. 67°24 I 30"N' Long . 130°1 8 '00"W; 106-0 
age: Paleozoi c , ?Devonian 

Lat. 67°40 '40"N, Long . 131°06' 20 "W; 106-0 
age: Pal eozoic , Devonian 

Lat . 67°24 ' 30 "N, Long . 130° 16 ' 20 "W; 106-0 
age: Pal eozo i c 

Lat. 6 7 ° 4 3 I 30 "N, Long. 131°05'40"W; 106-0 
age : Paleozoic, Devonian 

Lat. 67°36 ' 00"N, Long. 130°49 ' 45 "W; 106-0 
age : Paleozoic, Devonian 

Lat. 67°24 ' 10" , Long. 130°13'45"W; 106-0 
age : Paleozoic , Devonian 

GSC l oc . 

C-55 49 

C- 23946 

C-23947 

C- 23949 

C- 2395 1 

C-24086 

C-24087 

C- 24088 

C-24089 

C- 24090 

C- 24091 
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Stratigraphic posi tion 

Seismic shot hole, 
depth 60 f t . 

Seismic shot hole , 
depth 60 f t. 

Seismic shot ho l e , 
depth 60 ft . 

Seismic shot hol e, 
depth 60 f t. 

Seismic shot hole, 
depth 60 ft . 

Seismi c shot hole , 
depth 60 f t. 

Seisw.ic shot hole, 
depth 60 ft . 

Seismic sho t hole, 
depth 60 ft. 

DPW te st hole , 
depth 16 ft. 

DPW test hol e , 
depth 6-9 ft. 

DPW test ho l e, 
depth 19- 24 ft. 

DPW test ho l e, 
depth 6 ft. 

DPW test ho l e, 
depth 7 ft . 

DPW tes t hole, 
depth 18 ft . 

Sei s mic sho t hole , 
depth 70-80 ft. 

Cuttings , 
depth 30-80 f t. 

Cut tings, 
depth 180 ft. 

Cuttings, 
depth 40-50 ft . 

Cuttings , 
depth 500 ft. 

Cuttings, 
depth 800 ft . 

Cuttings, 
depth 270-330 ft. 
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Locality, fauna and age 

Lat. 67°37 '15"N, Long . 130°20 '1 5"\V; 106- 0 
age : Paleozoic, Devonian 

Lat. 6 7° 49 ' lO"N, Long. 130°03 ' 15 "W; 106-0 
age : Paleozoic, Devonian 

Lat. 67°23 ' 20 "N, Lon g . 130°07 ' 15"W; 106-0 
age: Pal eozoic, ?Devoni an 

Lat. 67°23 ' 45 "N, Long. 130°09'15"\V; 106-0 
age: Paleozoic, ?Devonian 

Lat. 67°31 ' 45" , Long . 129°20'20"\V; 106P 
age: Paleozoic, ?Devonian 

Lat . 67°22 '00"N, Long. 129°54 ' 00"\V ; 106P 
age: Pal eozoic, Devonian 

Lat . 67°57 ' 00 "N, Long. 129°37'15"\V; 106P 
age : Paleozo i c, Devonian 

Lat. 67°32 ' 30"N, Long. 129°57 '1 5"\V; 106P 
age : Paleo zo i c , Devonian 

Lat. 67°38 '00"N , Long. 130°56 ' 30 "\V; 106-0 
age: Pa l eozoic, Devonian 

Lat. 67°38 ' 30"N, Long. 131°13 ' 00"11'; 106-0 
age: Paleozoic , Devonian 

Lat . 67° 35'18"N, Long. 131°44 '30"\V; 106-0 
age: Paleozoic, Devonian 

Lat. 67°30 '4 8"N, Long . 131°52 ' 30 "11'; 106-0 
age: Pa l eozoic, Devonian 

Lat. 67°38 '1 8"N, Long . 131 °59 '1 8"W; 106-0 
age: Paleozoic, Devonian 

Lat. 67°38 ' 18"N, Long. 131°59 1 18"\V; 106- 0 
age : Pal eozoic, Devonian 

Lat . 66°50 ' 00 "N, Long. 131° 23 ' 06"\V ; 106J 
age : Paleozoic , Devonian 

Richfie l d Grandview llill s Core Hol e No . 1, 
Lat. 67°13 '40"N, Long. 130°51'16 "11'; 106 - 0 

age : Pa l eozoic, Devonian 

Richfield et al. Grandview Hill s No . 1 we ll, 
Lat. 67°06 '1 2"N, Long . 130°52 1 30"\V ; 106-0 

age : Pal eozoic, Devonian 

Candel et al . Grandview L-26 1<1e l 1, 
Lat . 66°35 ' 32 "N, Long. 130°20 ' 21 "\V; 106J 

age : Pa l eozoic, Devonian 

As above 
age : Pa l eozoic, Devonian 

As above 
age: Paleozoic, Devonian 

At l antic Circ l e River No . 1 we l l , 
Lat. 66°26 ' 38 "N, Long . 130°08 ' 50"11'; 106J 

age: Pa l eozoic, Devonian 

GSC loc. 

C- 24 09 3 

C-24095 

C-24096 

C- 24097 

C-24099 

C-24103 

C-24104 

C-24108 

C-26512 

C-26515 

C-265 16 

C- 26517 

C-26518 

C-26519 

C-26524 

C-26528 

C-26529 

C-26530 

C-26531 

C-26533 

C-26534 



Strati graphic position 

DPW t es t hole, 
depth 20 - 22 ft., 
Imperial Fm. 

DPW t es t hole, 
depth 40-42 ft., 
Imperial Fm. 

Locality, fauna and age 

14 miles NW of Littl e Chicago , 
Lat . 67°26 '00"N, Long . 130°29'00"W; District of Mackenzie 

Ancyrospora spp . 
Retusotriletes sp. 
Punctatisporites sp. 
Hymenozonotriletes sp. 
Spinozonotriletes spp. 
Endosporites sp. 
unidentified tril ete spores 

age : Paleozoic, Devonian, (?)Middle, or Late 
Devonian 

comment: The spore s are highl y carbonized. 

As above 
Retusotriletes sp . 
Verruretusispor a spp . 
Ancyrospora sp . 
Endosporites sp . 
Hymenozonotriletes spp . 

age: Paleozoic , Devonian, (?)Midd l e , or Late 
Devoni an 

comment: Morpho l ogic form species are identical 
t o those in GSC l oc . C-30072. 

GSC loc. 

C-30072 

C-30073 

Report by T .P. Chamney on Devonian microfossils from shale samp les taken by J . D. Aitken, M.E. Ay l i ng, 
D.G. Cook , and C.J. Yorath from NTS map-areas 106J, 106-0 , and 106P. 

Hare Indian Fm . 

Hare Indian Fm. 

Imperial Fm . 

Imperial Fm. 

Lat. 67°33 ' 20"N, Long. 130°33 ' 00"W 
ambulacral segment sp. 5 , rare (crinoid calyx) 
pyrite, euhedral dodecahedrons , abundant 

age: Pa l eozoic 

W bank of Iroquois River, 
Lat. 67°33'00"N, Long. 129°18 ' 00"W 

?Reophax (Proteonina) sp. P-15, rare 
cr icoconarids: Styliolina sp . 9, very abundant 

Tentaculites sp. 11, common 
conodonts : sp. 10, rare 

sp. 6A , rare 
megaspo r es : P- l C sp . 2 , common 

P- l A spp ., few 
brachiopod she ll fragme nt s , few 
pyrite "grape shot" , abundant 

age: Devonian, Middle (Givetian) 

NE of Tradi ng Post on Macken zie Rive r , 
Lat. 67°29 ' 30"N, Long. 131°23 ' 00"W 

megaspores: P-IV B sp . 5, abund ant 
Archaeozonotriletes sp . 

P-II A sp. 3, common = 
?Lophozonotriletes sp. 

P-II Asp . 5, abundant 
Tri Zetes spp. 

?Haplophragmoides sp . P-5, rare 
Ostracoda spp ., few 
pyrite replacement, common 

age: Devonian, ?Upper 

Lat. 67°17 ' 30"N , Long. 129°40 '00"W 
axons ?Radio laria - sponge sp . P-2A, common 
spicules ?Radiolaria - sponge: sp . P-6, ab undant 

sp. P-5A, few 
productid spine sp., few 

age: Devonian, ?Upper 

C-5537 

C-5541 

C-5543 

C-5546 
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Stratigraphic pos ition 

Imperia l Fm . 

Imperial Fm . 

Hare Indian Fm . 

Impe rial Fm . 

Hare Indian Fm . 

Hare Indi an Fm. 

Hare Indian Fm . 

Imperial Fm . 

28 

Locality, fauna and age 

Creek oppos ite Thunder River junction with the Mackenzie 
River , Lat. 67°19 ' N, Long . 131 °00 ' W 

?Jonesina sp. 2 
Primitia sp . 2 
brachiopod umbo (pyritized) 
megaspores: predominantly Triletes spp. 

age: Devo nian, Uppe r-Middl e Devonian boundary 
interval 

As above 
Endothyra sp . 
?Reophax sp . 
encrusting Foraminifera 
megaspo r es : predominantly Triletes spp. 
Os t racoda spp. 

age: Devonian to Miss i ssippian 

Lat. 67° 44' N, Long. 129°42'W; 106P, 
l itho lo gy simi lar t o GSC loc. C-1 0084 

Gas tropoda sp. (high spiral), few 
Sty lio lina sp . , few 
?Haplophragmoides sp . P-6 , few 
Os t racoda sp. (giant ) , rare 

age: Middl e De voni an (Giveti an) 

Lat . 67°43 ' N, Long . 131°38 ' W; 106-0 
Ostracoda , ?CaJJellina sp . , f ew 
plant remains 
megaspore P-II A sp . 1, few 
black (?carbonized) spheres, few 

age: Devonian undifferentiated 

Lat. 67°42 ' N, Lon g . 129°10 ' W; 106P 
Gastropoda : sp . 7, abundant 

sp . 8, few 
sp . 9, few 

Os t racoda spp. , abundant 
?Haplophragmoides sp. P-6, few 
crinoid co lumnal s : sp. 10, few 

sp. SA , few 
crinoi d ambulacral se~nents sp. SC , common 
?pr oductid spines spp . , common 
?Styliolina sp ., few 

age: Devonian (Givetian) 

Lat. 67°46 ' N, Lon g. 128°26 ' W; 106P 
cricoconarids: Tentaculites sp ., common 

Styliolina sp. , few 
Ostracoda sp . , few 
me gas pore spp ., few 

age: Devonian (Givetian) 

Lat . 67°3l' N, Long . 128°20'W; 106P 
Styliolina spp ., abundant 
megaspore P-I C sp . 1, very abundant 

age : Midd l e Devonian (Givetian) 

Lat . 67°28 ' N, Long . 130°32 'W 
crinoid ambul acral segments sp . SC, few 
megaspores : carbonized "trilete" sp. , common 
?faecal pe ll ets (ferruginous), few 
?Os tracoda sp. , few 
?conodont fragment, rare 

age : Devonian (F r as nian t o Givetian) 

GSC loc. 

C-SS48 

C-SSSO 

C-100 7S 

C- 10079 

C- 10080 

C-10084 

C-1 008S 

C-1 0086 



Palynology report by W.S. Hopki ns on a sample collected by J.D. Ai tken from NTS map-area 106-0. 

Strati gr aphi c posi t ion 

Map-unit D4 

Locality , fauna and age 

Along Thunder River, Lat. 67°33 ' 20"N, Long. 130°33'W; 106-0 
cf. Retusotriletes sp. 

age: probably Devonian 
co rrnnent s: This preparat ion contained very few 

palynomorphs and, with the exception of the 
genus name d above, none was well enough 
preserved to be identified. Abundant car­
bonaceous trash present in this specimen 
"looks older" than Mesozoic trash . 

Retusotriletes is a Devonian form and 
see no reason to s uggest that this is re­

working. I feel quite confident in assigning 
a Pal eozoic, and probably Devonian, age to 
this specimen. 

GSC lac . 

C- 55 37 

Report by A. E.H. Pedder on Devonian megafossils col l ect ed by J . D. Aitken, M.E. Ayling, D.G. Cook, W. S . 
MacKenzie, A.E.H . Pedder and W. Savigny from NTS map -areas 106J, 106-0 , and 106P. The ranges of biostrati­
graphic zones used in this report and their relationship t o Middl e Devonian lithostratigraphy in the lower 
Mackenzie Vall ey region are discussed by A.E.H. Pedder in Geological Survey of Canada Open Fi le Report 220. 

Stratigraphic posi t ion 

Hume Fm., 92 ft. 
below t op 

Hume Fm., 86 ft. 
below top 

Hume Fm., 80 ft. 
below top 

Hume Fm. , 73 ft. 
below top 

Hume Fm . , 65 ft . 
below top 

Locality, fauna and age 

Andrew River (south), 
Lat. 67°59 ' N, Long. 128° 12 ' W; 106P 

Fa:vosi tes sp. undet. 
Alveolites sp. undet. 
Radiastraea sp. nov. 
Mesophyllwn rectwn (Meek) 
Variatrypa arctica (Warren) 

age: Late Eifelian , dysmorphostrota Zone 

As above 
Mes ophyllwn rectwn (Meek) 
"Spinulicosta" stainbrooki Crickmay 
Variatrypa arctica (Warren) 

age: Eifelian , adoceta or dysmorphostrota Zone 

As above 
Alveolites sp . undet. 
Radiastraea sp . nov. 
Mesophyllwn sp. undet. 
"Spinulicosta" stainbrooki Crickmay 
Variatrypa arctica (Warren) 
Spinatrypa andersonensis (Warren) 
Carinatrypa dysmorphostrota (Crickmay) 
Undispirifer compactus (Meek) 
Straparollus (Philoxene) sp . undet . 

age : Late Eifelian, dysmorphostrota Zone 

Andrew River (south), 
Lat. 67°59'N , Long. 128° 12 'W; 106P 

Mesophyllwn sp . undet. 
Variatrypa arctica (Warren) 
Spinatrypa andersonensis (Warren) 

age: Eifel ian, adoceta or dysmorphostrota Zone 

As above 
Mesophyllwn rectwn (Meek) 
"Spinulicosta " stainbrooki Crickmay 
Variatrypa aperanta (Crickmay) 
V. arctica (Warren ) 
Spinatrypa andersonensis (Warren) 

age: Eifel i an , adoceta or dysmorphostrota Zone 

GSC lac. 

C- 1839 

C- 1840 

C-1841 

C-1842 

C-1843 
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Strati gr aphic position 

Hume Fm., 40 ft. 
below top 

Hume Fm. , 26 f t . 
below t op 

Hume Fm., 12 ft . 
below top 

Hare Indian Fm. , 
20 ft . above base 

Map- unit o4 

Map-unit o4 , 
2 ft . below top 

Hume Fm. , upper 
3 ft. 

Hare Indian Fm. 
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Locality, fauna and age 

As above 
Favosites sp. undet. 
Alveolites sp. undet. 
Aulopora sp. undet. 
Radiastraea sp . nov. 
Mesophyllum rectum (Meek) 
Variatrypa aperanta (Crickmay) 
V. arctica (Warren) 
Spinatrypa andersonensis (Warren) 

age: La t e Eifelian, dysmorphostrota Zone 

As above 
Alveolites sp. undet . 
Thamnopora sp . undet. 
Mesophyllum rectum (Meek) 
"Spinulicosta" stainbrooki Crickmay 
Variatrypa aperanta (C rickmay) 
Spinatrypa andersonensis (Warren) 
Undi spirifer compactus (Meek) 

age: Eifelian, adoceta or dysmorphostrota Zone 

Andrew River (south), 
Lat. 67°59 ' N, Lon g . 128° 12'W; 106P 

Thamnopora sp . undet. 
Spinulicosta sp. undet . 
Variatrypa arctica (Warren) 
"Atrypa " borealis Warren 
"Emanuella " meristoides (Meek) 
Undispirifer compactus (Meek) 

age: Late Eife l ian dysmorphostrota Zone , or 
earl y Givetian castanea Zone 

As above 
Styliolina fissurella (Hal l ) 
Tentaculites sp . , br oad sense 

age: probably Givetian 

20 miles ENE of Tenlen Lake, 
Lat. 67°56 ' 15"N, Long. 130°23'W; 106-0 

Leiorhynchus hippocastanea Cri ckmay 
L . sp. indet. 

age: l at e Givetian or early Frasnian 
hippocastanea Zone 

6 miles E of Little Ch i cago; 
Lat . 67° 12' N, Long. 130°01' 30"W; 106-0 

Leiorhynchus hippocastanea Crickmay 
ambocoe l iid, indet. 

age: late Givet ian or ear l y Frasnian 
hippocastanea Zone 

Carnwath River, 
Lat . 67°57 ' N, Lon g . 128°52'W; 106P 

Schizophoria sp . undet. 
Leiorhynchus castanea (Meek) 
Undispirifer compactus (Meek) 

age: earl y Givetian, castanea Zone 

6 .5 miles N of Little Chicago , 
Lat. 67°17 ' N, Long . 130°14 ' W; 106-0 

bival ve , indet . mould conspecific with fo r m 
occurr ing in GSC loc . C-3109 

ambocoe l iid , i ndet . 
age : probably Middle Devonian 

GSC loc. 

C-1844 

C-1845 

C-1 846 

C- 1848 

C- 2017 

C- 2042 

C- 3084 

C- 3104 



Stratigraphic position 

Hare Indian Fm. 

Hare Indian Fm. 

Hare Indi an Fm. 

Hare Indi an Fm. 

Hare Indian Fm . 

Hare Indian Fm. 

Hare Indian Fm. 

Hare Indian Fm. , 
20 ft. above exposed 
base, 55 ft . below 
top 

Locality , fauna and age 

6.5 miles N of Little Chicago, 
Lat. 67°17 ' N, Long. 130° 14'W; 106-0 

Alveolites sp . indet. 
loxonematid gas tropod? 
Productella sp . i ndet. 

As 

As 

As 

As 

Rhyssochonetes sp . cf. R. aurora (Hall) 
Emanue lla sp. i ndet. 
Cyrtina sp . indet . 

age : Give tian 

above 
Moravophy l lwn sp. indet . 
Rensse landia? sp . nov . 

age: Giveti an 

above 
Rensselandia? sp. nov. 

age : Gi vetian 

above 
Spinatrypa? sp. indet. , f ragment s 
Dechenella? sp . i ndet. , fragments 

age: Devoni an , a lmo s t certainl y Middle 
Devoni an 

above 
bivalve , inde t . mo uld conspecific with form 

occurr ing in GSC loc . C-3104 
Spinatrypa? sp . i ndet ., fragments 
Dechenella? sp . i nde t . , fragment s of pygidia 

age : Devoni an, a l mos t certainly Midd l e 
Devonian 

As above 
Alveolites sp. indet. 
Rhyssochonetes sp . cf . R. aurora (Hal l ) 
atrypoid, indet . , possibl y Spinatrypa sp . 

age : Gi vetian 

6 . 5 mi l es N of Little Chicago , 
Lat. 67°17 ' N, Long. 130°14 ' W; 106-0 

"Schuchertella "? sp . indet . , fragmentary 
Schizophoria? sp. indet ., fra~nentary 
Atrypa sp. indet., broad sense 
Spinatrypa sp . i ndet ., bro ad sense 
Cyrtina sp . undet. 
Ectorensselandia laevis (Meek )? 

age : Give t ian, questionably laevi s Zone 

10 . 75 miles N of the centre of Mackenzie River 
opposite Little Chicago, Lat. 67°20 ' 30"N , 
Long. 130° 17 '1\I; 106-0 

Stachyodes sp. und et . 
s tromatoporoid, not s tudied 
Alveolites sp . undet. 
Gr ypophyllwn sp . indet. 
Tabulophyllum sp. nov . 
Schi zophoria sp. indet. 
Spinatrypa sp. i ndet. 
Emanuella sp. undet . 
Cyrtina sp . und e t . 
trilobites , fragment s of more than one spec i es 

age : Givetian, laevis Zone 

GSC loc . 

C- 3105 

C-3106 

C-3107 

C-3108 

C- 3109 

C- 3110 

C-311 2 

C-3256 
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Stratigraphic posi tion 

Hare Indian Fm . , 
65 ft . be low top 
and i mmediately 
above a fault 

Ramparts Fm., base 
of a 35-ft. exposure 

Rampar t s Fm., 8 ft . 
above base of a 35-ft. 
expos ure 

Ramparts Fm . , 12 f t. 
above base of a 35 -ft . 
expos ure 

Ramparts Fm., 33 ft. 
above base of a 35-ft. 
exposure 

Map-unit D4, 10 ft. 
below top 

Map- unit D4, 10 ft. 
below top 

Hare Indian Fm . , 
t op of formation 

Map-unit D4 

Map -unit D4, 
top of unit 
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Local ity, fauna and age 

As above 
Stachyodes sp. undet . 
Grypophyllwn aquiloniwn Pedder 
atrypoid, indet. 
trilobite fragment 

age : Givetian, laevis or aleskanus Zone 

Section MN- 34-68, near S end of Rond Lake, 
Lat. 67°01' 28"N , Long. 128°31 ' 37 "W; 106P 

Favosites sp . undet. 
Stringophyllwn or Sociophyllwn sp . undet. 
Mesophyllwn sp . undet. 
Hederella (Parahederella) sp . und et. 
gas tropod moulds 

age : Midd l e Devonian 

As above 
Actinostroma tyrrelli Ni cholson 
Alveolites sp. undet . 
Cystiphyllwn sp. undet ., broad sense 
gastropod mould 

age : Mi ddl e Devonian, probably Givetian 

As above 
Stringocephalus sp . undet. 

age: Givet ian, laevis or aleskanus Zone 

As above 
Actinostroma tyrrelli Nichol son 
Spinatrypa sp. indet . 
Stringocephalus aleskanus Cri ckmay 

age: Givet i an, aleskanus Zo ne 

Gossage River, 
Lat. 66°57 ' N, Long. 130°24 'W ; 106J 

Stachyodes sp . undet. 
stromatoporoid , not s tudied 
Temnophyllwn? sp. undet. 
stropheodont id , indet. 
Spinatrypa sp. undet . 
orthoconic nautiloid 
tril obi t e 

age : Eife lian to Frasnian 

As above 
Favosites sp. undet . 
orthoconic nautiloid 

age: Si lurian t o Givetian 

As above 
Producte l la sp . 
atrypoid, indet. 
Cyrtina sp. undet. 

age: Giveti an or Frasnian 

Ontaratue Ri ver, 
Lat. 66°37 ' N, Long . 130° 02 'W; 106J 

Leiorhynchus hippocastanea (Crickmay) 
L. sp . ex gr. L. rhahdotwn Crickmay 
Emanuella sp. undet. 

age : l ate Givetian or earl y Frasnian 
hippocastanea Zone 

Mouth of Thunder River, 
Lat. 67°28' N, Long. 130°52' 30 "W; 106-0 

Leiorhynchus sp . 
age: probab ly l at e Givetian or earl y Frasnian 

GSC l oc. 

C-3257 

C- 3258 

C-3259 

C-3260 

C-3261 

C- 3262 

C- 3263 

C-3264 

C- 3278 

C-5536 



Strati graphic position 

Ramparts Fm. 

Ramparts Fm. 

Rampart s Fm. 

Map - unit D4 

Map-unit D4 

Map-unit o4 

Map-unit D4 

Hare Indian Fm. 

Rampart Fm. 

Locality, fauna and age 

Approx. 12 miles NE of Little Chicago, 
Lat. 67°2l ' N, Long . 130°03 ' W; 106-0 

Ema:nueZZa sp. undet. 
RensseZandia or EctorensseZa:ndia sp . nov . 

age: Givetian 

Scarp 10 mi l es NNW of Little Chicago, 
Lat. 67°20 ' N, Long . 130°22'W; 106-0 

stromatoporoids, not studied 
CaZiapora sp. infested wi th ChaetosaZpinx sp. 
TemnophyZZwn sp . no v . 
MoravophyZZwn? sp. undet ., young specimen 
Spinatrypa sp . undet . 
StringocephaZus sp . indet ., fragment 

age : Givetian, prob ab l y aZeskanus Zone 

Approx. 29 miles N of Littl e Chicago , 
Lat. 67°36 ' N, Long . 130°1S ' W; 106-0 

s tromatoporoids, not studied 
TemnophyZZym sp. i ndet., fragment 
GrypophyZZwn subtiZe Pedder 
atrypoid , indet. 
Spinatrypa sp . indet. broad sense 

age: Give tian , Zaevis or aZeskanus Zone 

Approx. 11 miles N of Little Chicago, 
Lat. 69°2l ' N, Long. 130°09 ' W; 106-0 

Leior hynchus hippocas tanea Crickmay 
L. sp. cf . L. rhabdotwn Crickmay 
ambocoe l iid, undet. 

age: late Givetian or ear l y Frasnian, 
hippocastanea Zone 

Approx . 11 miles N of Little Chicago, 
Lat. 67°2l ' N, Long . 130°09 'W ; 106-0 

BuecheZia tyrreZZi (Whiteaves) 
ParacycZas antiqua (Goldfuss) 
bival ve , i ndet . mould 
Leiorhynchus sp. nov . 
EmanueZZa sp. 

age : Givetian 

As above 
biva l ve , i ndet . mould 
ambocoeliid, indet . 
Cyrtina sp . undet. 
DecheneZZa sp. undet. 

age : Mi ddl e Devonian, probab l y Givetian 

Approx . 11 mil es NE of Tut seit a Lake, 
Lat. 67°2S ' N, Long. 129° 44 ' W; 106P 

ambocoe l iid , indet . 
age: probably Devonian, but cast and mould 

preservat i on does not a ll ow generic 
identification t hat mi ght elimin ate 
the possibi lity of a late Paleozoic age . 

W of Ya t age River, near its headwaters , 
Lat . 67°42 ' N, Long . 129° 10'W; 106P 

Hadrorhynchia? sp . undet. 
EmanueZZa? sp . indet. 

age : Devonian, probabl y Givetian 

SE of the headwaters of Yatage River, 
Lat. 67°38 ' N, Long. 129°0l 'W; 106 P 

stromatoporoids , not s tudied 
MoravophyZZwn sp . nov . 

age : Givetian, Zaevi s or aZeskanus Zone 

GSC loc. 

C-10063 

C-10064 

C- 10065 

C-10066 

C-10067 

C- 10068 

C-10071 

C-10081 

C-10082 
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Stratigr aphic position 

Ramparts Fm. 

Ramparts Fm. , 
upper 2 ft . 

Map-unit D4 , 
14-18 ft. above base, 
27- 31 ft . below top 

Map-unit D4, 
33-34 ft. above bas e, 
11-12 ft. below top 

Map-unit D4 , 
33- 34 ft. ab ove base , 
11-12 ft. below top 

Map -unit o4 , 
37- 38 ft. ab ove base , 
7- 8 ft. be low top 

Map-unit D4 , 
38- 39 ft. above base , 
6- 7 ft . below top 
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Lo cality, fauna and age 

Approx . 1 mi 1 e E of Carnwa th River, 
Lat. 67°48 ' N, Long. 128°36 ' W; 106P 

Thamnopora sp. undet. 
indet. shel l fragments 

age: Silurian to Devonian 

Creek bank approx. 1. 5 miles S of Lac Charrue, 
Lat. 67°20 ' 45 "N, Long. 130°09 '1 5"W; 106-0 

stromatoporoids , not studied 
Pachy f a:vosites sp . undet. 
Thamnopora sp. undet . 
Alveolites sp. undet. 
Grypophyllwn a,quiloniwn Pedder 
G. subtile Pedder 
G. sp. nov. 
cf. Cyathophyl lwn sp . nov. 
Tabu l ophyl l wn sp . nov 
Spinatr ypa sp. indet . , fragmentary 
Cyr t i na sp. undet. 
Scutellwn sp . cf. S . costatwn (Pusch) 

age: Givet ian, laevis Zone 

As above 
cf . Cyathophyl lwn sp . nov. 
bivalves , not studied 
orthoconic nauti l oid 
Pedinodechenella sp . nov. 
Dechenella sp . indet . 

age: Givetian, l aevis or aleskanus Zone 

As above 
Thamnopora sp. indet. 
Alveolites sp. indet. 
Argutastrea arguta Crickmay subsp. nov. 
Temnophyllwn decaeni Pedder 
T. richardsoni (Meek) 
stropheodontid, indet. 
Rhyssochonetes sp . indet. , fragment s 
Stringocephalus sp. nov . 
bellerophontinid , indet. 
Dechenella sp. indet . 

age: Givetian , al eskanus Zone 

As above, but about 200 feet upstream 
Alveolites sp. undet. 
Aulopora sp . indet. 
Argutastrea argut a Cri ckmay s ubsp . nov. 
Schi zophoria mcfarlanei (Meek) 
Desquamatia? sp. ex gr. D. (?) horrnophora (Crickmay) 
Cyrtina sp . indet. 
Stringocephalus aleskanus Crickmay 
Buechelia sp. indet., small sp . or immature specimen 
bivalve moulds, not studied 

age : Givetian, aleskanus Zone 

Creek bank appr ox. 1.5 miles S of Lac Charrue , 
Lat. 67°20'45"N, Lon g . 130°09'15"W; 106-0 

Devonoproductus sp. cf . D. minimus Cri ckmay 
Leiorhynchus sp. nov. 

age : late Givetian 

As above 
new soli t ar y rugos e coral 
Tabulophyllwn sp. undet. 
Cystiphyllwn sp. nov., broad sense 

age : Givetian 

GSC loc. 

C-10083 

C- 19853 

C-19854 

C-19858 

C-19859 

C- 19860 

C-19 862 



Stratigraphic position 

Map-unit D4, 
43-44 ft . above base, 
1-2 ft . below top 

Hare Indian Fm . , 
32 ft. below top 

Hare Indian Fm. , 
10 ft. l'elow top 

Ramparts Fm., 
1 -11 ft. above base, 
0- 10 ft . below top 

Talus from map-unit D4 

Map-unit o4 
29-31 ft. above base , 
0-2 ft. below top 

Ramparts Fm. , 
3-10 ft. above base of 
exposure, 19-26 ft. 
be low top of exposure 

Ramparts Fm. , 
14-29 ft. above base of 
exposure, 0-15 ft. below 
top of exposure 

Locality, fauna and age 

As above 
Leiorhynchus hippocastanea Crickmay 
L. sp . cf. L. rhabdotum Crickmay 
WarreneZZa occidentaZis timetea Crickmay 
ambocoe liid, indet. 

age: late Give tian or early Frasnian, 
hippocastanea Zone 

Gossage River, approx. 4.5 miles (direc t ) SW of mouth, 
Lat. 66°57 ' N, Long. 130°24 'W; 106J 

Dicricoconus sp. nov. 
Rhyssochonetes auror a soZox Johnson 
Cyrtina panda Meek 
trilobite f ragments, indet. 

age: Give tian, probably 101ver Zaevis Zone 

As above 
Dicricoconus sp . nov. 
Cyrtina panda (Meek) 
trilobite fragments, indet . 

age: Givetian , probably lower Zaevis Zone 

As above 
stromatoporoids, not s tudied 
Thamnopora sp. undet. 
AZveoZites sp . undet. 
CaZiapora sp. cf. C. batter sbyi Mil ne - Edwards and Haime 
TemnophyZZum sp. 
Gr ypophyZZum sp. nov . 
Stringophy ZZum sp. 
TabuZophyZZum sp. 
CystiphyZZum sp., broad sense 
atrypoid , indet . , fragment s 
Spinatrypa sp. , broad sense, fragmentary 
trilobite fragments 

age: Give tian, probably Zaevis Zone 

Gossage River, approx . 4.5 miles (direct) SW of mouth, 
Lat. 66°57 ' N, Long. 130° 19'W; 106J 

StringocephaZus sp . indet. 
age : Givetian 

As above 
Devonoproductus sp. cf . D. minimus Crickmay 
Leiorhynchus sp. nov. 

age: late Givetian 

Scarp 2.5 miles SSW of S end of Rond Lake, 
Lat. 67°01 ' 28 "N, Long . 128°31'37"\V ; 106P 

stromatoporoids, not studi ed 
HeZioZites sp . undet . 
MoravophyZZum? sp. undet . 
GrypophyZZum subtiZe Pedder 
G. sp . undet. 
Spinatrypa sp. undet . , broad sense 
StringocephaZus aZeskanus Cric kmay 

age : Give tian, aZe3kanus Zone 

As above 
stromatoporoids, not studied 
Thamnopora sp . und et. 
TabuZophyZZum sp. nov. 
TemnophyZZum r ichardsoni (Meek ) 
GrypophyZZum sp . undet. 
StringocephaZus aZeskanus Crickmay 

age: Givetian, aZeskanus Zone 

GSC loc. 

C- 19863 

C- 1986 7 

C-19869 

C-19872 

C-19873 

C-19874 

C-19876 

C- 19878 
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Stratigraphic position 

Ramparts Fm., 
0 - 4 ft. above bas e of 
exposure, 26-32 ft. 
below top of exposure 

Rampart s Fm., 
21-24 ft. above base 
of exposure, 8-11 ft. 
below top of exposure 

Ramparts Fm., 
2 4- 29 ft . above base 
of exposure, 3-8 ft. 
below top of exposure 

Map-unit D4, 
19-25 ft. below t op 

Ramparts Fm. 

Ramparts Fm. 

Locality, fauna and age 

Ridge on N side of syncline, 14.5 miles NNW of the 
N end of Canot Lake , Lat. 67°40 ' 3l"N, Long. 128°56 ' 37"111; 
106P 

Amphipora sp. undet. 
Thamnopora sp. undet . 
cf. Cyathophyllwn sp . nov. 
Stringocephalus sp . i ndet. 
Conomimus? sp . indet., fragment 

age: Givetian, laevis or aleskanus Zone 

As above 
Stachyodes sp. undet. 
Thamnopora sp. undet . 
Temnophyllum sp . nov. 
cf . Cyathophyllum sp . nov. 
GrypophyUum sp. undet. 
Stringocephalus sp. cf. S . axius Crickmay 

age : Givetian, laevis or aleskanus Zone 

As above 
s tromatoporoids , not studied 
Stachyodes sp. undet. 
Thamnopora sp. undet. 
Moravophyllum sp. nov. 
Grypophyllum subtile Pedder 
Spinatrypa sp . indet ., fragments 
ambocoe liid, indet. 
Cranaena sp. undet. 
Stringocephalus sp . indet., fragmentary 

age : Givetian, laevis or aleskanus Zone 

Right bank of Mackenzie River, 1 . 7 miles above the mo uth 
of Thunder River, Lat. 67°27 ' 30"N , Long. 130°5 2 '1'1; 106-0 

Leiorhynchus sp . 
age: probably late Gi veti an or early Frasnian 

South face of Iroquoi s Sync l ine , 
Lat . 67°38 ' N, Long . 129°01'1'1; 106P 

Stringocephalus sp. undet. 
age: Givetian 

Near mouth of a tributary of Carnwath River, 
Lat. 67°45 ' 30"N, Long . 128°41'1'1; 106P 

stromatoporoid, not s tudied 
Thamnopora sp . undet. 
MoravophyUum? sp . undet. 
DisphyUum 2 spp . undet. 
Rensselandia or Ectorensselandia sp. indet. 
Dechenella? 2 spp. undet. 

age: Givetian, possibly laevis Zone 

GSC loc. 

C-19880 

C-19883 

C-19884 

C-19886 

C-26465 

C-26464 

Report by W.N. St ewart , Professor of Botany , University of Alberta, on a specimen of fossil wood col­
lected by J.D . Ai tken from the Cano l Formation . 

Cano l Fm. 
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Lat. 67°58 '30" N, Long. 130°24 ' W; 106-0 
The wood belongs to the genus Callixylon Zalessky, 
1911 . There are several species that are recognized 
by the number of vertical ro1;s of pits on the radial 
walls. I doubt i f this is an important characteristic. 
Callixylon is a common gen us of the Upper Devonian of 
North America. It i s especia lly abundant in th e New 
Albany Sha l es of Indiana and New York . Here some trunks 
are r eported t o be 1.5 m in diameter and 26 m long . 
Specimens of Callixylon have been reported from the 
upper Middle Devonian but this is rare . The genus ex­
tends into the Lower Cre taceous of Europe. 

C- 2018 



Stratigraphic position Lo cal i t y, fauna and age 

The wood represents the trunk of a large, arborescent, 
progymnospenn with fo l iage of the Archaeopteris type. 
Mos t of the recent work on the two genera and the 
progymnospenns has been done by C.A. Arnold and Charles 
Beck, both of the University of Michigan. 

I would suggest that the wood specimen is probably Late 
Devonian in age. 

Report by A. Sweet on one fie ld samp l e, collected by C.J . Yorath from NTS map-area 106-0. 

Cretaceous Lat. 67°19 ' N, Long. 130°59'30"W; 106-0 
Hystricosporites spp. 
Aneyrospora spp. 
Lagenicula sp. 
L. devonica Chaloner, 1959 
Ocksisporites spp. 
Biharispori tes spp . 
Nikitinsporites canadensis Chaloner, 1959 
TrianguZatisporites rootsii Chaloner, 1959 

age: Late Devonian, Frasnian (based on 
megaspores present) 

comments: Sample very prolific with well-preserved 
Frasnian spores (see GSC loc. C-5549 in 
Appendix III). 

Report by T.T. Uyeno on Devonian conodont samp les from NTS map-areas 106J, 106-0, and 106P . 

Ramparts Fm . , 
0-2 ft. belO\< top 
of limestone member 

Map-unit D4, 
28-29 ft . above base, 
16-17 ft. below top 

Map-unit D4, 
30.4-30.6 ft. above 
base, 14 .4-14.6 ft. 
below top 

Map-unit D4, 
31.4-32.0 f t. above 
base, 13.0 -13. 6 ft. 
below top 

Hare Indian Fm. 
2 1 ft. below top 

Creek bank, about 1.5 mil es S of Lac Charrue, 
Lat . 67°20 ' 45"N, 130°09'15"W; 106-0 

PoZygnathus decorosus Stauffer sens u l ato of 
Ziegler, 1966 

P. xyZus Stauffer 
?Ancyrognathus sp. (high l y fragmentary) 

age : Givetian - Frasnian 

As above 
I criodus esZaensis van Adrichem Boogaert 
PoZygnathus xyZus Stauffer 
P. decorosus Stauffer sensu l ato of Ziegl er , 1966 

age: l ate Givetian, PoZygnathus varcus Zone 

As above 
Icriodus esZaensis van Adrichem Boogaert 
PeZekysgnathus sp. 
PoZygnathus decorosus Stauffer s ensu lato of 

Zieg l er , 1966 
P. xyZus Stauffer 

age: late Givetian , PoZygnathus varcus Zone 

As above 
Icriodus esZaensis van Adrichem Boogaert 
PoZygnathus Zinguiforrnis Hinde 
P. varcus Stauffer 

age: l ate Givetian, PoZygnathus varcus Zone 

Gossage River, about 4.5 miles SW of mouth, 
Lat. 66°57'N, Long. 130°19'W; 106J 

Icriodus esZaensis van Adrichem Boogaert 
NothognatheZla sp . 
Polygnathus lingui f orrnis Hinde 
P. pennatus Hinde sensu lato of Seddon, 1969 
P. prob . n. sp . 

age: late Givetian, Polygnathus varcus Zone 

GSC loc. 

C-5549 

C-1 9853 

C-19855 

C-19856 

C-19857 

C- 19868 
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Stratigraphic position 

Ramparts Fm. , 
1-ll ft. above base , 
0-10 ft. below top 

Ramparts Fm. 

Locality, fauna and age 

As above 
Ligonodina sp. 
Polygnathus sp . (highly fragmentary) 
indet. cone 
pyritized ostracodes and charophyta(?) 

age : Devonian-Mis sissippian 

Near mouth of tributary of the Carnwath River, 
Lat. 67°45 ' 30"N, Long. 128°41 'W ; 106P 

Icriodus eslaensis van Adrichem Boogaert 
indet. 01 element (1) 
belodellid (1) 

age : Middle Devonian (Give tian), 
Polygnathus varcus Zone 

Weights of samples etche d: 

GSC loc. 

C-19853 
C- 19855 
C- 19856 
C-19857 
C-19860 
C-19866 
C-19868 
C-19870 
C-19871 
C-19872 
C-26465 

Wei ght (g.) 

8255 
4090 
4130 
415 7 
4040 
4030 
4059 
4009 
4011 
4098 
2155 

Comments 

GSC loc. 

C-19872 

C-26464 

In Belgium , the range of Icriodus eslaensis i s from Givetian (Gic) to Frasnian (Fla) (Bultynck, 1972, 
p . 72, 82). Thi s corresponds to a large part of the Polygnathus varcus Zone which ranges from Givetian (Gic) 
to Frasnian (Fla). In North America, I . eslaensis has been r eported previous l y from the P. varcus Zone 
(Tully Fm. of New York, Dawson Bay Fm . of Manitoba), toge ther with Rhyssochonetes aurora (Hall). 

Reference 

Bul tynck, P. 
1972: Middle Devonian Icriodus assemblages (Conodonta); Geo l. Pa l aeont . , v . 6 , p . 71-86. 
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APPENDIX III 

REPORTS 0 CRETACEOUS FOSSILS 

Palynologic report by W.W. Brideaux on samp l es of Cretaceous rock from seismic shot holes, Department 
of Public Works te st holes, and exploratory we ll s from NTS map-areas 106J, 106-0, and 106P . Samples were 
examined primarily to differentiate Devonian from Cretaceous and species lists for many samp les were not es­
tablished . Location nwnbers for such samp l es are included in this appendix to s how Brideaux' s conclusions 
(the interested reader may con t act him for more specific information). 

StratigraJ:> hic J:>OSition 

Seismic sho t hole, 
depth 60 ft. 

Seismic sho t hole, 
depth 45 ft. 

Seismic sho t hole, 
depth 60 ft. 

Seismic sho t hole, 
depth 60 ft . 

Seismic shot hole, 
depth 60 f t . 

Seismic shot hole, 
depth 60 ft. 

Seismic sho t hole, 
depth 60 ft . 

Seismic shot hole, 
depth 60 ft. 

Seismi c sho t hol e , 
depth 60 ft. 

Seismic shot hole, 
depth 60 ft. 

Seismic sho t hole, 
depth 60 ft . 

Seismic shot hole, 
depth 60 ft . 

DPW test hole, 
depth 17 ft. 

Locality, fauna and age 

Lat. 67°11'45"N , Long. 129°26 ' 00"W; 106P 
age : Early Cretaceous (marine environment, 

dinoflagel l ates) 

Lat. 67°19 ' 10"N, Lon g . 128°09 ' 30"W; 106P 
age: Early Cretaceous 

Lat . 67°25 ' 00"N, Long. 130°23'1 5"W; 106-0 
age : Earl y Cretaceous 

Lat. 67°24 ' 00"N , Long. 130°13 ' 00"\\f; 106-0 
age : Mesozoic, ?Cre taceous 

Lat. 67°36'00" , Long. 129°57'15"W; 106P 
age: Ear l y Cretaceous , Aptian-Albian 

(m~rine environment, dinoflagellates) 

Lat. 67°31 ' 45"N, Long. 129°25 ' 10"W ; 106P 
age : Early Cretaceous 

Lat. 67°35 ' 30"N, Long. 129°57 ' 15"W; 106P 
age: Cretaceous, probably Early Cretaceous 

Lat. 67°2 1'15"N , Long. 129°46 ' 30"111; 106P 
age: probl ematic , a few rare dinoflagellates 

belonging to assemblages of Early Cretaceous 
age are associat ed with an abundant Devonian 
palynomorph assemb l age 

Lat. 67°20 ' 30"N, Long. 129° 17 ' 30"W; 106P 
age: Ear l y Cretaceous (Hauterivian-Albian) 

Lat. 67°19'45" , Long. 129°32'45"W; 106P 
age : Early Cretaceous (Aptian-Early Albian) 

Lat. 67° 18 ' 20"N, Long. 129°32'20"W; 106P 
age: Early Cretaceous 

Lat. 67° 11' 20"N , Long. 129°45'30"W; 106P 
age : Early Cretaceous 

Lat. 67°40'18"N, Long. 131°1 3 '30"W; 106-0 
OZigosphaeridiwn sp. 
CZeistosphaeridiwn? sp. AE 
CycZonepheZiwn compactwn Deflandre and Cookson 
GonyauZacys ta auctifica Brideaux 
"Broomea " jaegeri Alberti 
trilete spores 
bisaccate pollen 
Cicatricosisporites sp. 

age: Ear ly Cretaceous (Albian, probab l y 
Early or Middle ) 

GSC loc. 

C-23945 

C-23952 

C-24092 

C-24 094 

C-24098 

C-24100 

C-24101 

C-24102 

C-24 105 

C-24106 

C-24107 

C- 24109 

C-26513 

39 



Stratigraphic position 

DPW t es t hole, 
dep th 28 ft. 

Seismic shot hole, 
depth 22 ft. 

Seismic shot hole, 
depth 60 ft. 

Seismic shot hole, 
depth 20 ft. 

Seismic shot hole, 
depth 40-50 ft. 

Cuttings, 
depth 90 ft. 
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Locality, fauna and age 

Lat. 67°40'18"N, Long. 131°13 ' 30"W; 106-0 
Scriniodiniurn sp . 
Odontochitina operculata (Defl andre) Deflandre 
Ga:r>dodiniurn eisenackii Alberti 
Oligosphaeridiurn albertense (Pocock) Davey and 

Williams 
Tenua hystrix Eisenack 
Oligosphaeridiurn sp . 
Cleistophaeridiurn? sp . AE 
Antulisporites sp. 
bisaccate pollen 

age: Earl y Cretaceous (Albi an, probably Early) 

Lat. 66°22 '1 2"N , Long. 130°27'06"W; 106J 
Stereisporites antiquasporites (Wilson and Webster) 

Dettmann 
Cleistosphaeridiurn polypes Davey subsp. 

polypes 
trilete spores 
bisaccate pol l en 
Microdiniurn "spinosum" (MS name, Mcintyre and 

Brideaux) 
age: Early Cretaceous (probab l y Albian) 

Lat. 66°29 ' 36"N, Long. 130°35'42"W; 106J 
trilete spores 
Cicatricosisporites sp. 
Stereisporites antiquasporites (Wilson and Webster) 

Dettmann 
bisaccate pollen 
Muderongia sp . A 
Odontochitina operculata (Deflandre) Deflandre 

age : Early Cretaceous (Aptian or Early Albian) 

Lat . 66°54 ' 42 "N, Long. 131°20'06"\V; 106J 
Oligosphaeridiurn asterigiurn Gocht 
0 . spp . 
0 . toturn Brideaux subsp. toturn 
trilete spores 
bi saccate pollen 
Lunatadiniurn dissoluturn Brideaux and Mcintyre 
Astrocysta cretacea Pocock ex Davey 
Exesipollenites tumulus Balme 

age : Early Cretaceous (Hauterivian-Middle Albian) 

Lat. 66°50 ' N, Long. 131°23'06"111; 106J 
trilete spores 
bisaccate pollen 
Gleicheniidites senonicus Ross 
Cycadopi tes spp. 
Gonyaulacysta sp. 
Oligosphaeridiurn sp . 
Coronatispora valdensis (Coupe r ) Dettmann 
Tenua sp. A (MS name, Mcintyre and Brideaux) 
Oligosphaeridiurn anthophorurn (Cookson and Eisenack) 

Davey and Williams 
age: Early Cretaceous (probably Aptian-Middle 

Albian) 

Atlantic et al . Ontaratue K-4 well, 
Lat. 66°33'37.5"N, Long. 130°46 '1 0.3"\V; 106J 

dinoflagellate cysts 
Gonyaulacysta sp. 
bisaccate pollen 

age: Early Cretaceous 

GSC loc. 

C-26514 

C-26520 

C-26521 

C-26522 

C-26523 

C-26532 



Report by T. P . Chamney on Cretaceous microfos sils from shale samples taken by M.E. Ayling, D.G . Cook , 
and C.J . Yorath from NTS map-areas 106J, 106-0, and 106P. 

Strati graphi c position 

Cre t aceo us 

Cretaceous 

Cretaceous 

Cre t aceous 

Cretaceous 

Locality, fauna and age 

Lat. 67°25 ' N, Long . 129° 13 ' W; 106P 
megaspore: ID sp. 8 , common= ?Selaginellites sp. 
wood, carbonized, few 
plant r ootle ts, common 
iron pe lle t s , black , common 

age: indet. Pleistocene to ?Maastrichtian 

Travai ll ant Lake, Lat. 67° 40 ' 40"N, Long. 131°57 ' 30 "\\1 
Haplophragmoides sp. G 95, r are 
Verneuilinoides sp., rare 
Ammodiseus sp. G 13, rare 
megaspores : IC var. sp. 1, rare 

I D var. sp . 1, rare 
Recent cases III Asp. 5, few 

age : Cretaceous, Early 

Grandvi ew Hi ll s , Lat. 66°59 ' N, Long . 131°20'11' 
Spiropleetinata bettenstaedti Grabert, very 

abundant 
Ammobaeulites cf. A. fragmentarius Cushman, few 
Gaudryina ex gr. G. eanadensis Cushman, few 
Hyperammina sp. 16 , abundant 
Glomospirella parammodiseus McGill and Loranger, 

cor.unon 
G. cf. G. euealla McGi ll and Loranger, few 
G. cf. G. obesa McGill and Lor anger, few 
G. sp . 4 , abundant 
Jaeulella sp . 2, rare 
Reopha,x sp . llB, common 
Verneuilinoides sp . 18B, few 
Ammodiseus sp. 8, few 
Saeeammina lathrami Tappan, few 
S . sp. , abundant 
Hippoerepina sp. 4, few 
Haplophragmoides sp. Gl22, very abundant 
H. cf. H. volubilis Romanova, few 
H. ex gr . H. spissus St e l ck and Wall, common 
Troehammina ex gr. T. eanningensis Tappan , abundant 

age: Albian, Middle 

Lat. 67°19' N, Long. 131°59 ' 30"W; 106-0 
Glomospira sp . 
Glomospirella sp . 
Haplophragmoides sp . 
Mieroearpolithes sp . 
ostracode spp., ?derived 
megaspores: Triletes spp., ?derived 

age: youngest possible age is Early Cretaceous 
(Al bian). The samp l e also cont ains Late 
Devoni an po ll en and megaspores (see GSC 
loc. C-5549 i n Appendix II) whi ch must 
have been derived from the underlying 
Imperial Formation 

Lat. 67°2l ' N, Long. 130°15'W; 106- 0 
?Gaudryina ex gr. G. nanushukensis Tappan, rare 
p l ant remains: roots sp . SA, common 
?faecal pellet s sp. 4 , common 

age: Early Cre taceous (Al bian, undifferent iat ed) 
biostrat igraphic equivalent: Sans Sault-Slater 

River Formations 

GSC loc. 

C-554 2 

C-5545 

C-5547 

C-5549 

C-10069 
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Palynol ogy r eport by W. S . Hopkins , Jr., on samp l es coll ec t ed by J . D. Ai t ken , M. E. Ay l i ng , and D. G. Cook 
from NTS map- ar eas 106- 0 and 106P . 

St r at i gr aphic pos ition 

Cretaceous 

Cr e t aceous 

Cre taceous 
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Loc a li t y , f l ora and age 

3 mi l es NE of N tip of Carcaj ou Lake , 
Lat. 67°2 1 ' 30"N, Long . 128°40 ' 30 "W; 106P 

Tsugaepollenites cf . T. mesozoicus Coupe r 
?Araucariacites sp . 
Gleicheniidites senonicus Ross 
s ma l l, ci rcu l ar , unidenti fied tri l e t e spore 
?? trico lpat e pollen 

comments : GSC lo c . C-4 315 was essen ti a lly barr en, 
but contained severa l Gleicheniidites 
spores. As s umin g thes e are i ndigenous 
t o the r ock , it 1vo ul d s ugges t an age of 
Jurass i c or Cr etaceous fo r the s amp l e . 

Lat . 6 7 ° 2 5 ' N, Long . 12 9 ° 13 ' W; 106 P 
Deltoidospora sp . 
Densoisporites sp. 
Gleicheniidites sp . 
Murospora sp . 
Sphagnum sp. 
Lycopodium cf . L. novomexicanum Ande r son 
L. sp . 
Acanthotriletes sp . 
Laevigatosporites s p. 
?Klukisporites sp. 
Pinus - t ype 
Tsugaepollenites sp . 
Larix - t ype 
Cupressace ae - Taxo di aceae t ypes 
Alnus sp . 
cf . Betula sp . 
Chenopodi aceae 
t e traporate po ll en , ver y small , unidentified 

age : see comments 
comments : Preser va tion of the angi osperm poll en 

appear s much bette r than tha t of t he 
spores or gymnosper m poll en . This s ugges t s 
cont aminat ion of the sampl e either f rom the 
overlyi ng Pl eis t ocene or recent vege t a t ion . 
I f a ll the poll en and spo r es ar e i ndi genous 
to the sampl e , we would be force d t o conc lude 
that we are dealing wi th a Pl e i s tocene or 
Tertiary uni t. Howe ver, if we conc lude t hat 
the angio sperm poll en are contamin ant s , as 
seems like l y , an Ear l y Cr e t aceo us age is 
s ugges t ed . 

Th e lack of small, s imp l e t rico l pat e po ll en 
gr a ins charact eri s ti c of th e Uppe r Alb ian 
s ugges t s a pr e- Lat e Al bian age . Fur ther more , 
t he l ack of more typical Ear l y Cr e taceous 
spores woul d sugges t a pos t -Aptian age . 
Ther e fore, the indicat ed age is mos t l ike l y 
Ear l y or Middl e Al bi an. 

A comp l e t e l ack of phyt op l ankt on s ugges t s a 
continent a l or ig in f or th is uni t . 

Lat . 67°37 ' N, Long. 130°05 ' W 
Gleicheniidites senonicus Ross 
Cyathidites minor Couper 
C. australis Couper 
Densoisporites cf . D. velatus Weyl and and Kr ieger 
cf . Hymenozonotriletes sp . 
Osmundacidites wellmanii Coupe r 
Lycopodiumsporites cf. L. austroclavatidites (Cookson) 

Pocock 

GSC l oc . 

C- 4 315 

C- 5542 

C-1 0072 



Stratigraphic position 

Cretaceous 

Location, flora and age 

Lycopodiwnsporites marginatus Sin gh 
Deltoidospora junctwn (Kara -Murza) Singh 
D. sp . 
Sphagnwn antiquasporites Wi l son and Webster 
cf . Cicatricosisporites sp. 
Cingutriletes sp. 
cf . Murospora sp. 
?Tri lobosporites sp. 
Trilites spp . 
Alisporites sp . 
Podocarpidites sp . 
assorted bisaccate pol l en grains (conifers) 
Spheripollenites sp . 
Tsugaepollenites mesozoicus Couper 
T . sp. 
Cycadopites sp. 
Monosulcites sp. 
cf. Araucariacites sp . 

age: Early Cretaceous (probably Aptian) 

Lat. 67°37 ' N, Long. 130°0S ' W 
Lycopodiwnspor ites aus t roclavatidites (Cookson) 

Pocock 
Cyathidites minor Couper 
Spheripollenites sp. 
Tsugaepollenites spp . 
Podocarpidites sp. 
assorted bisaccate pollen grains (conifers) 
Monosulcites sp. 

age: Cretaceous 
comments: GSC lacs. C-10072 and C-10073 are undoubt ed l y 

Cretaceous in age . The lack of typical 
earlies t Cretaceous spores as well as a lack 
of typical Lat e Cretaceous spores and pollen 
s ugges t a late Early Cretaceous age for the se 
samples. I would consider Aptian as a reason­
able interpretation. 

A comp l ete lack of phytoplankton suggests that 
these are continental sediment s . 

GSC loc. 

C-10073 

Report by J . A. Jeletzky on fossils collected by J.D . Aitken, H. R. Balkwill, and D.G . Cook from NTS 
map-areas 106J, 106-0, and 106P. 

Stratigraphic position 

Cretaceous shale 

Location, fauna and age 

Lat. 67°03'N, Long. 131°07'30"W; 106-0 
Arcthoplites cf. A. beUi (McLearn ) var. Beaudanticeras 

( Grantziceras ) affine (\I/hi te aves) 
age and correlat ion : Some part of the gene rali zed 

Arcthoplites and Beaudanticeras affine zone 
(see Jeletzky, 1968) and of the late Ear ly 
Albian age in terms of the international 
s tandard stages . In the Mackenzie Basin , 
Arcthoplites zone apparently occurs within 
the Sans Sault Group (s ee Hume, 195 3, p . 4 7-
49). Its s trat igraphic position within the 
Sans Sault Group remains obscure but it must 
be stratigraphically higher than the Sonner­
atia? ex aff . kitchini fauna which was col­
lected by C.J. Yorath at Sans Sault Rapids 
(GSC loc. 84792 , unpubl) . 

Arcthoplites and Beudanticeras affine zone 
also is represented in th e middle and upper 
portion of the "Ben toni tic zone" (Horton River 
Formation, see Yorath et al . , in press) . GSC 

GSC loc. 

C-2019 

43 



Stratigraphic position 

Cre taceous 

Approximately 100 ft. 
above base of 
Cre taceous 

Cre taceous 

Hurne, G. S . 

Location , fauna and age 

loc . C- 2019 is therefo r e equivalent t o some 
parts of the Sans Sault Group of the Macken zie 
Plain and the " Bentoni t ic zone " of Anderson 
Pl ain. 

East si de of Marion Lake , 
Lat . 66°48 ' 45"N, Long . 130°32 ' 30"\\I; 106J 

Tancredia cf. T. steZcki McLearn 
indeterminate pe l ecypods 

age and corre l ation: Poss ib l y some part of t he Albian 
Stage of the international standard and from 
the equivalents of Sans Sault Group. However, 
cannot be dated definitive l y because of poor 
pr ese rvation of a ll pe l ecypods available. 

Tributary of Andrew River , 
Lat. 67°44 ' , Long . 128°05 'W; 106P 

Arcti ca cf. Zimpidiana McLearn 
cf . PsiZomya sp. indet. 
cf . Thracia sp . indet. (juveni l e) 
pelecypods, gen. et sp . indet. 

age and corre l at ion: Arctica Zimpidiana McLearn is a 
prominent member of the late Early Albian 
Cl earwate r fauna of the Lower Athabasca area 
in the Canadian We s tern Interior region . Th is 
species, f urthermore , was never reported out­
si de of the Albian rocks in Canada or northern 
Alas ka. A gene ral Albian (late Early Cre taceous) 
age, therefore , i s s ugges ted for GSC loc . C-5439 . 
It cannot be over stressed , however, that the 
genus Arctica is a long-ranging , facies-bound 
type which cannot be treated as a reliabl e index 
fossi l. 

Lat. 67° 19 ' N, Long . 130°03 ' \\'; 106 - 0 
Tancredia kurupana Imlay , 1961 
indeterminate pelecypods 

age and corre l ati on : Tancredia kurupana Imlay appear s to 
be re stricted to the Albian rocks i n northern 
Al as ka ( Iml ay, 1961) and Arctic Canada . A 
general Albi an age i s s uggested for GSC loc . 
C-10070. 
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