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ABSTRACT 

The Upper Cretaceous and Tertiary stratigraphy of five wide l y 
scattered areas of the northern Yukon Territory and adjoining Northwest 
Territory is described, based on a reconnaissance study of this region in 
1962. Early Upper Cretaceous rocks are restricted to the E a gle Plain and 
Porcupine River areas and comprise a sequence of non- marine sandstones 
herein named the Eagle Plain Formation. Late Cretace ous and early 
Tertia ry rocks occur in thr e e areas: northwe st Ogilv i e Mountains, southern 
Richardson Mounta ins and w est side of Macke nzie Delta. In all three areas 
these sequences comprise a series of non-ma rine sandstones named 
Monster, Bonnet Plume and Moose Channel Formations respectively. The 
youngest beds of middle Tertiary age outcrop on the e a st side of the 
Mackenzie Delta in the Caribou Hills. They consist of non-marine, poorly 
consolidated sands and silts with some clay shales and conglomerates and 
are named the Reindeer Formation. 

The distribution of these rocks and their non-marine nature 
suggests that much of the region was emergent during the late Cretaceous 
and Tertiar y w ith the last marine incursion taking place in Upper 
Cretaceous Santonian or Coniacian time. Deformation and uplift of the 
Richardson Mountains probably took place during l a te Cretaceous 
(Santonian?) time. Moderate, local deformation during latest Cretaceous 
and early Tertiary times formed three small basins of deposition in which 
r elatively thick, non-marine clastic sequences accumulated, two of which 
developed across north-south structural trends of the Richardson Mountains. 
Uplift, thrusting and folding of the northern Ogilvie and Mackenzie 
Mountains probably took place during the early Tertiary. During the 
remainder of the Tertiary, sediments were not deposited in this region, 
except for Middle Tertiary shallow water sediments of the Caribou Hills. 
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Territory and northwestern District of Mackenzie. 



UPPER CRETACEOUS AND TERTIARY STRATIGRAPHY 
NORTHERN YUKON TERRITORY AND DISTRICT OF MACKENZIE 

INTRODUCTION 

This report i s based on field work done during the summer of 
1962 as part of Operation Porcupine under the direction of D.K. Norris, a 
helicopter-supported reconnaissance geologic study of the northern part of 
Yukon Territory and District of Mackenzie between 65 degrees north latitude 
and Beaufort Sea and 132 degrees west longitude and the Yukon-Alaska 
boundary. It also incorporates some data in the adjoining area to the south 
observed by Green and Roddick ( 1962, and personal communication, 1963). 

An outline of the distribution of Upper Cretaceous and Tertiary 
rocks in northern Yukon and northwestern District of Mackenzie was 
published in a generalized geologic map prepared in conjunction with 
Operation Porcupine (Norris, et al., 1963). Palaeontological data which 
have become available since t:hepreparation of this map necessitate 
revisions in dating of some of these rocks , particularly those of Bonnet 
Plume basin and the Caribou Hills (Fig. 1). 

Upper Cretaceous and Tertiary rocks outcrop in five main areas: 
western Ogilvie Mountains (Monster syncline), Porcupine River and Eagle 
Plains, Wind-Bonnet Plume basin, west margin of Mackenzie Delta, and the 
Caribou Hills on the east side of the Mackenzie Delta. Upper Cretaceous 
strata outcrop most extensively along the Porcupine River and in the Eagle 
Plain (Figs. 1 and 2). Since these rocks are of somewhat different ages 
and represent sediments deposited in separate basins the y are herein 
referred to five new formations: Monster Formation, Eagle Plain 
Formation, Bonnet Plume Formation, Moose Channel Formation and 
Reindeer Formation respectively. Because of the reconnaissance objectives 
of Operation Porcupine and the limited time available the investigation of 
these rocks was necessarily incomplete. More field data are required in a 
number of areas, especially betwee n Mackenzie Delta and Babbage R iver 
and that east of the delta. 
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strat a are preserved in local basins o r other structurally l ow areas and have 
been studied by a number of geolog i s t s. R.G. McConnell of the Geological 
Survey of Canada ( 1891) in the course of a l ong exploratory tr ip that took 
h i m down the Mackenzie River, across the Richardson Mountai ns, a n d down 
the Be ll and Porcupine Rivers studied parts of the Late Cretaceous and 
Tertiary sequence of this region and collected Inoceramus a l ong Porcup ine 
R~ver. The poorly consolidated rocks of the Wind-Bonne t Plume B asin 
were discovered by de Sainville and have been described by Camse ll (1 906 , 
p. 27 CC) who considered them to be of Tertiary age. Additional data on 
these rocks have been p r esented by Stelck (in Hume, 1954). The Mesozoi c 
and younger sedimentary rocks in t he vicinity of the Mackenzie De l ta and 
the region wes t ward to t he Firth River were studied by 0 1Neill (1 9 15 a n d 
1924) during the C a n adian Arctic E xpedition. More recently, MacKay (1 963) 
has discussed the p hysical geography of t he Mackenz ie Delta in considerabl e 
detail. J e l e t zky (1 95 8 and 1960) has stu died the Mesozoic stratig r aphy o f 
t he eastern part of n orthern R i char dson M ountai ns a n d has discu sse d a 
numbe r of wide l y scatt ered Mesozo ic loca lities in adjoining a r eas includ ing 
po r t ions o f the Por cup in e R iver. G r een a nd Roddick ( 1962) mapp ed the 
0 g ilvie Mounta ins sou th of the r egion c ov ered by Ope r a tion Porcupine . A 
g ene r a l summary of the geology of n o rthern Canada has been compile d b y 
D ougl as and MacLean ( 1963). 

The Creta c e ous s tr a tig r a phy and corr e l a t ion of Alaska hav e been 
s ummarize d by Imlay and R ee side ( 1954) a nd t he Ter t iary s t ratig raphy b y 
M a cNe il e t al. (1961). More de taile d stratigraphi c s tu dies of t he Arctic 
Slope andeastern B r ooks R a nge h ave recently been published (Ke ller et al., 
196 1; Detterman et al., 196 3 ; Tappan, 1962). The a djoin ing p a rt of Alaska 
to the west is currently b e ing studied by t h e Unite d Sta tes Geological Surv e y 
(Br a bb, 196 2 and 1964; Bro sge, 1962). 

STRATIGRAPHY 

The stratigr a phy of the fiv e main areas is pre sente d in the 
follo wing order: Ogilvie Mountains, Eagle Plain, Arctic Coast, northern 
Richardson Mountains, C a rib ou Hills a nd Bonne t Plume Basin. The oldest 
Upper Creta ceous rocks occur along the Porcupine Rive r in the E agle Plain 
a nd the y oungest known str a ta occur in the C a ribou Hills and are dated as 
Middle Tertiary (Fig. 2). 

We stern Ogilv ie Mounta ins 

Upper Cre taceous rocks occur in t w o main a re a s in this region: 
in the central part of the Monster s y ncline in the v icinity of west longitude 
140 degrees, and about 20 miles to the northwest, west of Shee p Mountain 
a nd the Tatonduk River. The large area farther northwest along the Alaska
Yukon boundary between 65 • 30' and 65 • designated a s Upp e r Cretaceous on 
GSC Map 10-1963 is known to contain considerable areas of Lower 
Cretaceous rocks. Cairnes (1914, p. 106) reported only Lower Cretaceous 
fossils from these rocks and until such time as Upper Cretaceous fossils are 
discovered in thi s region, it seems wiser to tentatively assign these strata 
to the Low er Cretaceous. A l arge portion of the Meso z oic rocks in the 
adjoining part of Alaska hav e be e n dated Early Cretaceous (Brabb, 1962 and 
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1964, and personal communication, 1964). 

Monster Formation 

Mesozoic strata are well exposed in the mountain range between 
Parapet Creek and Monster River and outcrop for a distance of about 20 
miles along the length of Monster syncline. The name Monster Formation 
is proposed here for a sequence of a lternating resistant 20-to 80-foot sub
arkosic and lithic sandstone units and considerably thicker, recessive, and 
largely covered units presumably consisting of mudstones and arg illaceous 
siltstones. Over 3,000 feet of this s equence were measured on the north 
side of the syncline near its we stern end (Appendix I, Section 1). Abundant 
plant fragments and occasional we ll-preserved leaves suggest that these 
sediments are predominantly non-marine. The sandstones are generally 
dark coloured varying from brown to grey, medium to coarse grained, 
moderately well sorted and contain up to 20 per cent feldspar. Many of the 
sandstones are crossbedded and contain plant fragments. Occasional shale 
or clay fragments are present and some intervals of fine pebble -conglomer
ate occur in the upper part. The more recessive weathering mudstones and 
siltstones are generally medium to dark b rown or grey and contain plant 
fragments which are very abundant in some of these units. Two conglomer
ates form very resistant units 50 to lOO feet thick a t the top of the mountain 
and are informally assigned to a 550-foot conglomerate member. The 
conglomerates comprise well rounded quartz and chert pebbles up to 3 
inches diameter. On the south side of the Monster syncline, Green and 
Roddick (1962, p. 14) estimated the thickness of the Monster Formation to 
be at least 4,000 feet. 

These strata are underlain by an 800-foot covered recessive unit 
which can be traced eastward and across the Monster syncline to Upper 
Triassic shales and argillaceous limestones (Mountjoy, in press). The non
marine Cretaceous strata overlap the Triassic beds westward and rest on 
Permian carbonates of the Tahkandit Formation indicating that the lower 
contact is a regional unconformity. No younger strata are known in this 
area. 

Age and correlation: The Monster Formation is dated as late 
Upper Cretaceous by means of fossil l eaves collected from the lower half of 
the formation (units 16 and 36, section 1). W .A. Bell identified these 
fossils and commented as follows: unit 16 (GSC loc. 6502 fossils listed in 
section 1) - "Dicotyledonous leaves, although abundant in collections from 
this locality are fragmentary and not wholly satisfactory for identification. 
As a whole, ho w ever, the assemblage is considered to be late Upper 
Cretaceous"; unit 36 (GSC loc. 6503) "Nymphaeites exemplaris Hollick 
occurs in the upper Y1.1.kon region and beds containing it there are correlated 
by Hollick with the Kaltag Formation. It occurs also in the Dunvegan 
Formation of Alberta, and by itself would not seem to be diagnostic of any 
particular age in the Upper Cretaceous. Phyllite s mar shallensis Knowlton 
occurs in the L a ramie of the United States, but the only two specimens 
referred doubtfully to it here are too fragmentary for correct identification. 
The most that may be said of the above meagre assemblage is that it 
probably represents Upper Cretaceous". 



- 5 -

Green and Roddick ( 1962, and personal communication, 1963) 
also obtained s eve r al fossil collec tions from the Monster F ormation . These 
were studied by Dr. F. M. H ueber who stated that most of the collec tions 
we r e too fragmentary for specific identification a n d could only be g iven a 
gene ral Upper Cretaceous to Tertiary dating. One of th ese colle ct ions from 
the upper part of the Monster Formation is sugges tive of a Ter tiary age. It 
contains T axadium dubium (GSC loc. 5803) which is known from the early 
T e rtiar y but may range down into latest Cretaceous . 

The Monster Formation appears to be of approximate l y the same 
age as the late Cretaceous Bonnet Plume F ormation 130 miles to the east, 
a nd the upper part of the Moose Channel Formation to the north on the west 
side of Mackenzie Delta (Fig. 1) . It appears to be the same age as the 
Schrade r Bluff Formation and upper part of the Ignek F ormatio n of the 
Arc tic slope on the north side of the Brooks Range (s ee Figure 2; Keller, 
et al., 1961). In the Arctic Islands late Upper Cretaceous s trata are repre-
5ented by the Eureka Sound Forma tion of Banks Island and possibly by the 
upper part of the Kanguk Formation on the more northeaste rly islands (I'ozer, 
1960, 1963 and Douglas e t al., 1963). In Alberta the Wapiti , Belly Rive r and 
Edmonton F o rmations are 0I approximately the same age as the Monster 
Formation. 

The age of the Monster F ormation is significant as it is the 
younges t unit involve d in the east - west trending folding and faulting in t he 
Og ilvie M ountains. These non-marine sedime nts appear to reflect late 
Cretaceous uplift and erosion of the region to the south and southwest. 

The deformat ion o f this port ion of the Ogilvie Mountains on the 
basis of plant fossils therefore appears t o be post-Cretaceous and is 
probably of L aramide age. Intrus ions which truncate thrust faults in the 
Tombstone Mountain a r ea (D. Templeman-Kluit, personal communication, 
1965) a fe w m iles to the south suggests that much of the thrus ting a nd 
intrusion took place somewhat earlier in mid -Cr etaceous time, on the basis 
of radioactive dating of similar intrusions about 10 miles farthe r southeas t . 
These mid-Cretaceous mounta ins may well have b een a source for the 
Monster beds . Deformation in thi s part of the south we stern Ogilvie 
Mountains appears to be earlier than tha t of the Monster syncline area . 

Eagle Plain 

Predominantly non - mar ine Upper Cretaceous sandstones outcrop 
extensively in the Eagle Plain betw e e n .the Kee le Range and the Ogilvie River 
and extend eastward to the Eagle R ive r (Nor ris, et al. , 1963). Good 
exposures occur along a nd on the ridge s near thePorcupine, Whitestone 
(East Porcupine), and Fishing Br a nch Rivers and Cody Creek. These beds 
have also been penetrated by the Western Minerals Chance No. 1 well. They 
were studied along the Fishing Branch Rive r in the western part of the 
outcrop area and along the Porcupine River between East Porcupine and Bell 
Rivers. 

Eagle Plain Formation 

The sandstones which outcrop extensively in the Eagle Plain are 
here named Eagle Plain Formation. The type section is imme diately north 
of the Fishing Branch River about 15 miles above its junction with the 
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Porcupine River (Section 2, Appendix) and 9 miles due east of Bear Cave 
Mountain (Fig. 1) . At the type section over 2,000 feet of the Eagle P l ain 
Formation we r e measured. The sequence cons i sts of a series of sandstone 
units 10 to 40 feet separated by 10-to lOO-foot covered intervals presumably 
underlain by silty shales and argillaceous siltstones with minor, thin inter
beds of sandstone. The sandstone units form prominent marker beds on the 
a ir photographs which can be trace d for several mile s . These sandstones 
a r e generally fine- to medium-grained, light brownish grey, crossbedded 
and contain poor impressions of plant fragments. They contain abundant 
dark chert grains and some feldspar grains. A few crossbed orientations 
we re measured a nd these suggest a northeasterly direction of transport and 

a possible source area to the southwest. However, insufficient data were 
obtained from which good statistical inferences could be drawn. The 
Western Miner a ls Chance we ll loc a ted in the central part of E agle Plain 
penetrated about 2,500 feet of Eagle Plain Formation and this appears to be 
the thickes t known development . The presence of both marine and non
marine fossils suggests deposition in a transitional lacustr ine to fluviatile, 
probably deltaic environment. The presence of abundant chert grains 
together w ith some feldspar suggests derivation from an area of sedimen
tary rocks with minor igneous intrusions. 

Along Fishing Branch River the Eagle Plain Formation is 
underlain gradationa lly by over 1,200 feet of silty shal e with thin interbeds 
of siltstone and sandstone. These shales are similar to those which occur 
on the E ast Porcupine above Albian sandstones and siltstone s (Jeletzky, 
1960) and have the same thickness and s tratigr aphic position. Elsewhere the 
basal contact is poorly exposed. Regional mapping suggests that the Eagle 
Plain Fol:ma tion and /or the underlying Albian clastics unconformably 
overlies older beds both to the east and north. In the area north of Peel 
River and near the head of Eagle River as we ll as in the Chance Well the 
E ag le Plain Formation overlies Permian beds and near the mouth of the Bell 
River it overlies Jur ass ic rocks (Norris~~·· 1963). 

Age and correlation: Several collections of plant fossils we re 
obtained by G. R. Turnquist at various localities a long the Porcupine River 
near Ellen Creek about 10 miles north of the Arctic Circle. These 
collections (GSC locs. 6589 and 6590) occur a t between 500 and 1,000 feet 
above the base of the Eagl e Plain Formation. The plants were reported by 
Dr. W. A. Bell to be of Upper Cretaceous Cenomanian age. Similar plant 
fossils occur in the Cenomanian L a nce and Dunvegan Formations. Some 
marine fossils we re a lso obtained by W·. Wuest of Western Minerals Co. Ltd. 
These fossils we re collected from ne ar the base of the Eagle Plain 
Formation at two localities: 10 miles southwes t of the junction of the Bell 
and Porcupine Rivers (GSC loc. 52632; 138°03 1, 6 7°12 1 ) and south of Bell 
River 9 miles west of Lapie rre Hou se (GSC loc. 52633; 137°22 1 , 67°22'). 
P elecypods from both lo calities we r e identified as Inoceramus ex gr. 
dunveganensis. J.A . J ele t zky considers that the ir age may possibly be 
Cenomanian but that an Albian age cannot be ruled out. The age of the upper 
part of the formation is not known but could be in part Turonian. 

Spores and pollen were obtained from thre e of the above mega 
plant localities (GSC loc. 6589, 6590, and 6592; see Appendix II). This 
material was studied and identified by Dr . G.E . Rouse and dated as Upper 
Cr e taceous, probably Maestrichtian (GSC Report F 1-2-1965) . Later 
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Dr. Rouse reported (personal communication, Oct. 7 , 1966) that since these 
assemblag es are very poorly representative and preserve d, they are not 
applicable for pr e cise dating. The megaflora contains spe cies wh i ch are 
correlative with Cenomanian-Santonian fossils and ther e fore are muchmore 
authoritative than th e pollen ass e m blage . T rochodendroide s ne braskens is 
Dorf is abundant in the Maestrichtian lower Medicine Bow and lower Denver 
Formations, and th e refore the Eagle Plain Formation may b e somewhat 
younger than Cenomanian, possibly e ven as young as Santonian-Campanian . 
There is not enoug h fossil evidence to give a more precise dating than Upper 
Cretaceous -Cenomanian to Santonian(?) to the se rocks. 

The Eagle Plain Formation is the younges t unit present in the 
Eagle Plains and is appr,oximately equivalent to the Ninluk, Seabee and 
Schrader Bluff Formations and the Ignek Formation of the northern Alaska 
coast (Fig. 2). Equivalent rocks also occur in Jeletzky' s ( 1958, 1960) 
marine Upper Cretaceous shale division on the eas t ern flank of the Northern 
Richardson M ountains. In the Arctic Islands the base of the Kanguk 
Formation is the same age as the Eagle Plain Formation. 

The E agle Plain Formation is correlated w ith the Fort Nelson 
and Dunvegan Formations of northeastern British Columbia (Stott, 1960 a;n.d 
1963). 

Porcupine River 

A few miles upstream and downstream f rom the mouth of the 
Driftwood River soft dark grey shales and sandstones containing plant foss ils 
occur in three structurally complex down-faulted zones. Exposures are dis
continuous and relationships to older strata are difficult to dete rmine. In 
the vicinity of the mouth of Rat Indian Creek, about 4 miles upstr eam from 
the mouth of Driftwood River (1 38°20 1 , 67°33 l/2 1) dark grey shales, with 
co n cretions and plant fragments oc cur immediately downstream from 
Carboniferous and Devonian (?) and Silurian (Norford, 1964, p. 119) strata. 
About ll/2 miles downstream from the mouth of the Driftwood River on the 
south side of the Porcupine River about 40 feet of dark grey shales w ith con
cretions and sandstone interbeds are present. These s tr ata contain plant 
fragments as well as marine pelecypods. The pelecypods (GSC loc. 55187) 
were identified by J. A. Jeletzky as Inoceramus ex g r. lamarki or inconstans 
presumably indicating a Turonian or Cenomanian age. Underlying beds are 
not definitely dated but appear to be Lower Cretaceous or Jurassic, as poorly 
preserved Buchia? were observed in light grey sandstones 2 l/2 miles down
stream. Crinoidal ca r bonat es, presumably Palaeozoic, outcrop 4 miles 
downstream where the Porcupine c hang es course from northwest to north
east. Five miles farther downstream several outcrops of dark grey concre 
tionary shal e are present. Some sandstones occur as interbeds and one out
crop cont a ins lar ge Ino ce ramus, originally noted by McConne ll (1891, 
p. l27D and map sheet No. 8). 

Recessive weathering concretionar y shales w ith bentonite layers 
outcrop intermittently as far downstream as Old C~ow. Occasional sand
stones and conglomerates are present, some of wh1c h conta1n plant frag
ments. These rocks are folded and faulted. No invertebrate fossils were 
observed. These shales have a general M esozo ic aprearance but 1t 1s not 
known w hether they might include Tertiary strata as mferr ed by McConnell 

(1891, p. l27D) . 
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Along Porcupine River poorly consolidated sands and silts occur 
at three localities above these con cretionary shales and beneath Pleistocene 
(?)sands and gravels. O.L. Hughes (personal communication, 1964) who 
examined these sediments and the Pleistocene deposits suggested that they 
might be Tertiary (?) and that in most of the stream cuts only Pleistocene 
(?)sands and gravels are exposed. The possible T e rtiary (?) localities are 
as follows. Two miles upstream from Cadzou Lake (about 23 miles east of 
Old Crow) a few feet of brown silty clay occur beneath about 70 feet of 
Pleistocene (?) sand and gravel. Farther eas t just upstr eam from the mouth 
of Bluefish River about 55 feet of silt and argillaceous silt occur beneath the 
Pleistocene(?). Pollen from a section of the lower sands and silts down 
stream and 5 l/2 miles SSW of Old Crow, has been examined (section 228 HH 
of Hughes) by J. Terasmae (personal communication, 1965, palynological 
report 65-6). The pollen assemblages obtained are similar to those found 
in the Pleistocene beds elsewhere in this r egion and therefor e a T ertiar y 
age is rej ec ted. Thus most of the beds assigned to the Tertiary by 
McConnell (1891) are younger. 

Macke n z i e D e lta, west side 

Moose Channel Formation 

The Moose Channel Formation is herein designated for about 
l, 200 feet of non-marine, loosely consolidated sandstones occurring along 
the Arctic Coast in a belt ext ending for about l 0 miles on either side of the 
mouth of Fish River. These sandstones are here named the Moose Channel 
Formation. The sands tones are fine- to coarse - grained, feldspathic, 
laminated, light greenish grey to brown, w ith ripple marks, occasional lig
nite and plant fragments. The sandstones are interbedded with silty, b rown
ish grey shale containing abundant plant remains in places and some beds 
and lenses of fine conglomerate loosely cemented and poorly sorted. Some 
large calcareous concretions are a lso present. They contain plant frag
ments and several thin coal seams. A 7 -foot seam of sub bituminous to 
bituminous coal outcrops in a shale sequence on the south side of Coal Mine 
Lake south of Moose Channel (68°43 1 and 13 6°23 1), and is being mined by 
Moose River Mines Ltd. The coal is used at Inuvik and Aklavik. Along a 
c reek 3 miles to the southeast several g r ey shale layers with plant impres
sions were baked to bright yellow and r ed colours adjacent to burned thin 
coal beds. These laye rs contain abundant plant fragments (GSC locs. 6613 
to 6615). It was difficult to determine the thickness of these layers becaus e 
of slumping. Three beds of burnt shale between 15 a nd 20 feet thick we re 
observed. Although no detailed measurements are available the best 
exposures of the Moose Channe l Formation occur along Fish River and are 
designated the type section. The Moose Channel Formation is overlain 
unconformably by the Pleistocene and Recent deposits of the Mackenzie Delta. 
Underly ing beds comprise a thick shale sequence which has not been dated 
but which on a stratigraphic basis appears to be Albian or younger. 

The plant fragments referred to above indicate a general Upper 
Cretaceous to early Tertiary age. W .A. Bell identified the following in 
these collections (GSC locs. 6613 to 6615). 
Trochodendroides (Cercidiphyllum?) arctica (Heer) Berr y forma richardsoni 
He er 
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Equis e tum sp. 
? Taxodium gracile He er 
Bell stated that: "T. arctica is a long-ranging species in both Upper 
Cr e taceous and e arly T e rtiary, but large l eaves e.g., forma richardsoni 
are especially c ommon in the Paleoce ne". 

Spores a nd pollen were extracted from samples of coal obtained 
by B.A. Latour of the G eological Survey from Moose Rive r Mines, south of 
Moose Channel. According to D . C. McGregor t he plant mic rofossils from 
this material indicate that th e rocks are y ounge r than early Cretac eous. The 
assemblage nas a pre -Tertiary as pe c t, and an ag e within the upper half of 
the Upper Cretaceous is considered most likely. These are the youngest 
strata present in the northern Richardson Mountains and thus help date the 
latest uplift a nd deformation of these mountains. They have a northwest
southeas t strike in contrast to the nor th- south structural grain of the 
Richardson Mountains. Their r elat ionship s to underlying b e ds have not been 
clearly es tabli s h e d because of poor e xposur es . The Moose Channel 
F ormation and underlying s hales a ppe ar to over l ap the s tructur e s of the 
northe rn end of the Richardson Mountains suggesting that these structures 
r epresent pre-late Cre taceous deformation. The Bonnet Plume Formation 
to the south shows similar relationships to the s tructur es of the Richardson 
Mountains (see below) . 

Similar ro cks probably occur northwes t of the Blow River but 
are poorly expo sed and so far only one locality has been accurately date d. 
G eologists of Tria d Oil Company collec t e d Ino ce ramus cf. pictus Sowe rby 
(GSC lo c. 44199, 68°33 1 and 137°08') from a thi ck shale sequence in an 
eastern tributary o f Purkis Cr eek, which is about 10 miles we st of Mount 
Dav ies Gilbert. According to J.A. Jel e t zky this Inoc e ramus is poorly pr e 
s e rved but ;_·esembles the C e nomania n inde x fossil I. pic tus and is tenta
tively date d as C e nomanian. The thick shale sequenceTrl"Which this fos sil 
was found prob ably includes y ounge r Cretac e ous strata. 

Also of inte rest is the occurrence of Albian ro cks in an eas t ern 
tributary of Blow River about 21 miles north-northeast of Bonnet Lake and 
southwest of the above Purkis Creek locality. Geologis ts of Te x aco Co. Ltd. 
coll ec t e d Sonne ratia (s. lato) sp . indet. (GSC loc. 39512, 60°27 l/2 and 
137°31 1 ) from ar g tllaceous strata considered b y J ele tzky to be late lower to 
e arly middle Albian. A con siderable thickness of argillaceous strata occurs 
above these beds suggesting that Upper Cretac e ous rocks may a lso be pre
sent along the middle portion of the Blow River. 

Northern Ric hardson Mountains 

The geology and stratigraphy of the eas t ern flank of the northern 
Richardson Mountains has been studied and outlined in considerable detail by 
Jel e tzky ( 1958, 1960, 1961). The Upper Cr e taceous rocks occur in two areas 
and h ave been assigned to an informal Upper Cretaceous shale division 
(Jeletzky, 1960, p. 20). The largest area occurs in the vicinity of Treele ss 
Creek north of the Rat River w h ere approximately 1, 000 fee t of thes e strata 
are present. They consis t of poorly consolidated, soft, light to dark grey 
shales and contain numerous concr e tions. These shales contain Cenomanian 
and Turonian fossils in the lower and middle parts but no fossils were 
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observed in the uppe r part. The other locality is on the north side of the Rat 
River at a prominent U -shaped bend about 22 miles northwest of Fort 
McPherson where only the basal few feet of this sequence are present. 
Jeletzky ( 1960) subdiv ided these shales into a lower dark grey shale, a 
middle orange to ye llow -weathering , laminated shale and an upper bluish 
we athering shale. These s hales r es t unconformably on the Aptian upper 
sandstone div ision of Jeletzky. Younger ove rlying beds are not present. 

Caribou Hills 

The Caribou Hills form a northwest-tr e nding escarpment along 
the east side of the Mackenzie D e lta. On their southwest side these hills are 
being actively eroded by the Macke nzi e River and form a series of cliffs 
exposing up to 700 feet of s ection. The Caribou Hills are unde rlain by a 
series of poorly expose d clays, silts, sands and gravels which are only par
tially consolidate d; fresh exposur es we re not observed. Some thin coal beds 
are also present. 

Reindeer Formation 

The poorly consolida t ed T e rtiary sediments of the Caribou Hills 
are assigned t o a new formation, th e Reindeer Format ion. It consis ts of 
non-marine silty shales, siltstones, coarse sands, co n glomerates and coal. 
No measured section can be designated as a type s ince these strata are 
poorly exposed. The t ype lo cality i s con s idered to be the southwestern face 
of t he Caribou Hills. S ec tions 3 and 4 (Appendix) a r e representative of the 
lithology of the Reindeer Forma tion. The upper limit of the formation is 
conside r ed to be the top of the quartzite and chert co n glomerat e exposed at 
the north e nd of the hills. T he lower limit was not observed but i s infe rr ed 
to be the base of the non-marine beds w hich presumably overlie Cretaceous 
shal es o r older beds n ear the south end of the Caribou Hills. These strata 
appear to dip gently northward. 

The sediments of the Caribou Hills we r e f irst described by 
O'Neill (1915; 1924 , p. l7A) who measured ove r 530 fee t of beds about t wo 
miles northwest of Reindeer D e pot. During the summer of l96 2, G.R. 
Turnquis t measured t wo sections of the Reindeer Formation, one about 4 l/2 
miles northwest of Reindeer Depot (Sec tion 3) a nd a nothe r about 4 miles 
southeast of R e indee r Depot (Sec tion 4) . Overlying beds consist of 
Pleistocene g lac ial deposits and n o n-marine inte r glac ial deposits (p e rsonal 
communication, O.L. Hughes, 1964 and J.G . F y les, 1966). The interglacial 
deposits have been dated as g r eate r than 44,000 year s (L552, Mac Kay, 1963, 
p . 15). Unde rlying be ds may consist of Cr etaceous shales since Albianfossils 
are known to occur east of Sitidgi Lake and along the Ande rson River 150 
mil es to the east (MacKay, 1958; Jele tzky, 1960, p. 19). Some Upper 
Cr e tac eous rocks may also oc cur beneath the Tertiary Reindeer Formation 
as Upper Cr e taceous fossils have been collected from Harrow by Bay near 
the mouth of Horton Riv e r, 200 miles to the e ast (MacKay , 1958). It s ee ms 
r easonable to assume that the Moos e Channe l Formation and unde rlying 
Lower Cr e taceous and Jurassic strata of the northern Richardson Mountains 
extend northeastward beneath the Macke nzie Delta. 
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Red weathering layers (e. g. unit 15, section 4) appear to be the 
r esult of burnt lignite or carbonaceous shales. Southward the red zones 
gradually disappear. 

Arctica? sp. indet . (GSC loc . 3 9495) was identified by Jeletzky 
in a collection submitted by T exaco Exploration Company from beds now 
assigned to the Reindee r Formation at a locality about 1 1/Z miles northwest 
of section 4, or 3 miles southwe st of Reinde e r Depot. The pelecypods were 
collected approximately 460 feet above river level near the top of the expo
sure. Eleven samples collected from sections 3 and 4 have yielded abundant 
fo ssil pollen which were studied by Dr. G.E. Rouse (see Appendix II). Most 
of these spore and pollen collections have been assignedto the early Tertiary, 
and dated as probably Paleocene or probably Eo cene (GSC Repor t Fl-Z-1965-
DCM). 

"Howeve r in a personal communication, November 8, 1966, Dr. 
Rouse after re - examination of "11 the samples would suggest that the closest 
age assignment possible is Pale 'oc ene . Previously Dr. Rouse had no idea 
as to the relative stratigraphi c position and hence referred some samples to 
the Eocene rathe r than the Paleocene , on the basis of the absence of 
Paleocene forms." 

The Reindeer Formation i s partly equ ivalent to the upper portion 
of the Eureka Sound Formation of the Arctic Islands and also to the non 
marine Eocene sediments near Fort Norman (Hume, 1954). The Reindeer 
Formation is lithologically ve r y similar to the Eureka Sound Formation of 
Banks Island according to J.G. Fyles (personal communication, 1966). The 
Reindeer Formation is the youn gest pre -Pleistocene unit known in the north
er n Yukon and probably represents a Tertiary delta of the Mackenzie or 
other rivers. 

Bonnet Plume Basin 

In 1893 Count V. E. de Sainville surveyed the Peel River upstream 
t o the Wind River (Cams ell , 1906). H e r eported the presence of burning lig
nite beds in poorly consolidated silts and sands between the Bonnet Plume 
and Wind Rivers and stat ed that according to the Indians it had been burning 
for seve ral years. Burning ligni t e was also mentioned by Cams e ll ( 1906) and 
could still be observed on the south side of the Peel River at wes t longitude 
135 °06 1 in 1962. Camsell assigned these s trata to the Tertiary without diag
nosti c foss il evidence, presumably on th e basis of weak consolidation and 
poorly developed lignite. Mor e recent inve stigators have continued to refer 
these beds to the Tertiary (Ste lck in Hume, 1954; Norr i s e t al., 1963). 
Stelck (in H ume, 1954, p. 55) demonstrated that this succession is more than 
1, 000 feet thick . Analysis of pollen and spores collected from the lignite 
beds dur ing the present study suggests that these beds are of l ate Upper 
Cretaceous or Paleocene age. 

Bonnet Plume Formation 

The name Bonnet Plume Formation is herein proposed for the 
thick succession of poorly consolidated sediments which unconformably ove r
lie Permian and o lder rocks of the southern Richardson Mountains. The 
Bonnet Plume Formation occupies a topographic depression between t he 
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Bonnet Plume and Wind Rivers just south of the Peel River w hich developed 
across the axis of the older Richardson Mountains. These sediments are 
best expo sed along the east side of the Wind River between its mouth and 
Basin Creek and along the south side of Peel River between Mountain Creek 
and the mouth of the Wind. Ste lck (Canal Report, Upper Peel River 1944) 
also indicated that similar rocks outcrop near the mouth of Hungry Creek 
southwest of Mount D eception but this area was not v isited. Three partial 
composite sections were studied: one along the east side of Wind River 
(Sec tion 5) and the other two along the south side of the Peel River (Sections 
6 and 7). The Bonnet Plume Formation is over 5, 000 feet thick along the 
Wind River, assuming that the interval represented by a cove red interval 
more than 2, 000 feet thick near the base has been c alculated correctly . A 
section of the Bonnet Plume Formation along Peel River is over 4, 000 feet 
thick but also includes seve ral thick covered intervals. Stratification in the 
Bonnet Plume Formation strikes nearly north-south and dips uniformly 
between 10 and 30 degrees eas t indi cating that the basin has been tilted eas t
ward and suggestin g that the east side is faulted with downthrow to the wes t. 
Such a fault would be paralle l w ith the faults along which the eas t side of the 
Richardson Mountains i s uplifted. 

The Bonnet Plume Formation consists predominantly of sand
stone s, medium-to coarse -graine d, with minor thin l e nses and layers of fine 
pebbl e -conglomerate, light grey t o light brown; and they ge n e rally contain 
some plant fragments and are crossbedded . The sandstones occur in units 
between 10 and 70 feet thick separated by somewhat thicker covered intervals 
or by grey , fissile shale. Minor amounts of s iltsto n e, co n g lomerate and lig
nite are also present. The lignite beds are much more abundant in the upper 
part of the Bonnet Plume Formation. 

Over 600 fee t of pebble conglomerat e occurs at th e base of the 
Bonnet Plume Formation about 1 mil e above the mouth of Wind River and 
rests w ith angular unconformity on Cambrian black shales which dip 40 
degrees to the west (Sectionl). There is 50 feetoflocal relief alongthis con
tact, whic h dips ste e ply southeast suggesting m.oderate r el ief along the north
wes t side of the basin. The steep southeast dip of this contact and its north
east linear continuation across both the Wind and Peel Rivers also suggests 
that this contact may be fault contr olled. The pebbles vary in size up to 6 
inches diame ter and appear to consist predominantly of quartz and che rt with 
rock fragments of siltstone, sandstone and shale. A 110-foot conglomerate 
also occurs near the top of the seque nc e in th e Peel River section (Section 6, 
unit 68). 

Some megaplant fragments we r e co ll ec t ed from the carbonaceous 
and lignite layers but we r e too poorly prese r ved for identification. Howeve r, 
abundant pollen and spores have b een r ecove red and these have been dated as 
Campanian or Paleocene by G.E. Rouse (see Sections 5 and 6, Appendix). 

The Bonne t Plume Formation post-dates most of the folding and 
faulting which chara cte ri zes the Richardson Mountains. Thus it provides an 
upper limit for th e age of the deformation in the Richardson Mountains. The 
youngest marine beds involved in northern Richardson Mountains are 
Coniacian shales of J ele tzky 1 s Upper Cretaceous shale division (Je letzky , 
1960). On the basis of the palynological dates most of the deformation of th e 
Richardson Mountains must have occurred in lates t Cretaceous, possibly 
Santonian times. The Moos e Channel Formation of the western Mackenzie 
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D elta and the Monster Formation of the western Ogilvie Mountains a l so range 
in age from late Cretaceous to early Tertiar y and a r e probably p roduc ts of 
this l a t e Cretaceous orogeny. 

SUMMARY 

The distribution and predominantly coarse c l as ti c non-marine 
nature of the late Cretaceous and TP.rtiary sediments s trongly s uggests tha t 
much of northern Yukon and adjoining District of Mackenzie were eme rgent 
during this time. The last marine enc roachment t ook place in earlySantonian 
or Coniacian time. Deformation and uplift of the Richardson Mountains prob
ably took place during late Cretaceous (Santonian?) time. Dur ing latest 
Cretaceous and early Tertiary times moderate, local defo r mationof the land 
formed thr ee small basins in wh i ch relatively thi ck sequences of non - marine 
clastics were deposited (Monster, Bonnet Plume and M oose Channel 
Formations) . Two of these basins lie athwart the structural head of the 
Ri chardson Mountains. 

Uplift, thrusting and folding of the northern Ogilvie and 
Mackenzie Mountains probably took place in early Tertiary times. During 
middle Tertiary time this region received no sedime nt except for shallow 
water sediments on the east side of the present Mackenzie Delta (Reindeer 
Formation). Essentially similar conditions appear to have continued to the 
present except for moderate and irregular uplift and deposition of a thin 
veneer of Pleistocene glacial and fluvial-glacial sediment s . 

The late Cretaceous and Tertiary his tor y of Alaska (Gates and 
Gryc, 1963; Ma cNe il et al., 1961) is essentially similar to that of northern 
Yukon. At the end of the- Cretaceous most of Alaska was emergent and has 
remained this way to the pr esent time. During the Tertiary seve ral elongate 
basins received non - marine sediments of clays tone , sands t one, cong lomerate 
and lignite totalling as much as 5, 000 feet in thickness . M arine T e rtiary 
ro cks were deposited east of Colville River on the northe rn Arctic .coas t of 
Alaska and at several lo calities along the southe rn coas t. These sediments 
were gently to mode rately d efo rmed during the late Tertiary and Quate rnar y . 

The Bonnet Plume, M onster and Moose Channel Formations were 
deposited a t approximate ly the same t1m e as the Edmonton and Paskapoo 
Formations of wes t ern and central Alber t a . The Edmonton and Paskapoo 
Formation s represent quart z clastic detritus shed from the ri s ing Rocky 
M ount a ins t o the wes t a nd d epos ited in alluvial fans, deltas, swamps and d i s 
continuou s s hallow basins (T ay l o r e t al. , 1965). The late Eo ce n e / early 
Oligocene Kishenehn Formation ofTheFlathead Valley provides a n upper 
limit for the deformation in t he south e rn Albe rta Rocky Mountains 
(MacKenzie , 1922 ; Russ e ll, 1954 ; Price, 1962) in much the same way as th e 
lo cal bas ins in nor thern Yukon provide upper limit s fo r the age of deforma 
tion in the Richardson Mountain s . 

E CONO M IC GEOLOGY 

Non - marine and tr ansitional sequences of marine and non-marine 
s tr ata ar e becoming increasingly impor t ant with res p ect t o possible petro
leum res ervo irs because of the re cent incr ease in the number of petroleum 
f ie lds dis cove r e d in these rocks (Hedbe rg, 1964, p. 1772). S ome of th e 
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Eagle Plain sandstones appear to be porous but. contain some argillaceous 
material and finer grains of feldspar and chert which fill much of the inte r
granular spaces. The Upper Cretaceous and Tertiary rocks occur too close 
to the surface and are not covered by suitable impermeable strata which 
would assist in trapping of any petroleum present. No oil or gas shows, 
springs or seepages were observed in these rocks. 

These rocks are economically important however in terms of 
their tectonic history. They record to some extent th e amount and time of 
uplift and tilting of the unde rly ing beds. Thes e movements are important for 
determining times at which migration and accumulation of fluids including 
petroleum took place in some of the porous and permeable underlying strata 
w hi c h are covered by impermeable rocks. 

The lignite in the Bonnet Plume Formation may be as much as 45 
feet thick (section 7), sufficient thickness to warrant economic consideration. 
However the difficulty of transporting this material down the Peel River to the 
Mackenzie River and the rather short navigation period suggest that mining 
could not be achieved on an economic basis. Coal has been mined on a small 
scale from the Moose Channel Formation; La tour ( 1956) estimated that the 
maximum total cost of this coal landed at Aklavik would be about $15.00 per 
ton which would be competitive with the cost of fuel oil delivered from 
Norman Wells. 
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ADDENDUM 

Upper Cretaceous foramin ifera occur in samples at the base of 
the sequence exposed near Reindeer Depot ( T. P. Chamney, personal com 
munication, June 1967). This suggests that the Reindeer Formation is 
probabl y underlain by Upper Cretaceous marine sediments and that it i s only 
about 700 feet thick at this locality. 
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MONSTER FORMATION, NORTHWESTERN OGILVIE MOUNTAINS 

Section l. Upper Cretaceous terrigenous sediments outcrop extensive l y 
in the core of a broad southwest-northeast trending synclinal structure near 
the west end of the Ogilvie Mountains. The Monster syncline occurs between 
Parapet Creek on the north and Monster River on the south, both tributaries 
of the T atonduk River. 

The following section is the type section of the Monster 
Formation and was measured by staff and tape on tlote north side of the 
Monster syncline near its western end (65°03N and 140°l4W Air Photograph 
:Al3231-161). The base of the section includes the upper part of the 
Permian Tahkandit Formation and the top is marked by a prominent 
resistant conglomerate unit. The section was measured by E. Mountjoy 
and U. Upitus in August, 1962. 

Unit 

51 

50 

Description 

Monster Formation - (3140 feet) 

Conglomerate Member 

Conglomerate, pebbles, up to 211 diameter, 
average 1/4 to l/2", predominantly dark 
grey chert, subrounded, some light grey
green, white quartz, in matrix of sand
stone, very coarse grained, light to 
medium grey, breaks across pebbles, 
weathers brown, covered with medium 
grey lichens, 1 to 5 1 beds, forms 
resistant ridge on top of mountain. 
lnterbeds of coarse grained sandstone, 
few plant fragments. Photograph taken 
(Mountjoy 8-5, 1962). Dip 105 o. 

Altimeter at top 6310 1 , at base 4300 1 • 

Unit 
Thickness 

(feet) 

Unit forms ere st of mountain. 97 

Covered. Some talus of mudstone, silty, 
dark grey and siltstone, medium to dark 
grey, finely l aminated. On northwest spur 
the upper ZOO to 250 1 i s 50o/o exposed. 
Predominantly mudstone, silty. 
Microfossil samples 50aF, 50bF, 50cF at 
approximately 250, 350 and 400 feet 
above base. 408 

49 Conglomerate, pebbles up to 3", average 
l/2" to 3/4", subrounded to well rounded, 
mostly dark grey chert, some white 
quartz, green chert, in a matrix of very 

Height Above 
Base (feet) 

4277 

4 180 



Unit 

4S 

47 

46 

45 

44 

43 
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Description 
Unit 

Thickness 
(feet) 

coarse grained quartz sand, .light to 
medium grey, with angular to sub
angular grains, breaks across pebbles, 
weathers brown, covered with light grey 
lichens. Indistinct 1 to 5 1 beds. Forms 
a very resistant cliff. Prominent joints 
strike 125" and 35", dip so• NE and so• 
NW respectively. 

Basal 25 ft. scattered outcrop of very thin 
bedded dark grey siltstone and silty 

46 

mudstone. S4 

Sandstone, very coarse grained conglomer
atic, and fine conglomerate, light to 
medium grey, pebbles mostly dark grey 
chert, some green and light grey, pebbles 
up to 2", average l/4" diameter. Unit 
weathers brown, covered with light grey 
lichen, forming a resistant massive cliff. 
Some coarse crossbedding. Upper 20 1 is 
medium grained sandstone, no conglomer-
ate observed. 49 

Covered. 192 

Sandstone, medium grained, arkosic, 
medium grey, weathers brown, in part 
finely laminated, crossbedded, in 1/2 to 
2 1 beds, with l/4 to 2 11 partings, talus in 
underlying cover suggests that sandstone 
may form one thick unit. 20 

Covered 

Sandstone, medium grained, arkosic, 
medium grey, similar to underlying 
sandstone. 

Covered (by grass). 

Mudstone, medium to dark brownish-grey, 
in part silty, interbedded with 1 to 3 1 

intervals of siltstone, medium brown
grey, part finely laminated, abundant 
plant fragments in siltstone and mud
stone. Microfossil samples: 

43aF 0-25 1 

43bF 25 1 -50 1 

43cF 50 1 -S7 1 

3S 

4 

ss 

S7 

Height Above 
Basin (feet) 

3772 

3726 

3642 

359S 

3406 

33S6 

334S 

3344 

3256 
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Unit 
Unit Description Thickness 

42 Sandstone, medium to coarse grained, 
medium grey, similar to underlying 
sandstone units, weathe rs brown, 
indistinct 1 to 5 1 beds, crossbedded, 
top 5 to 10 feet fine grained, p1aty 

(feet) 

weathering, few plant fragm.ents. 63 

41 Shale and mudstone, dark grey, abundant 
plant fragn<ents, in part silty, inter
beds of siltstone, n<edium grey, 
weathers brown to greenish grey in l/2 
to 3' interbeds. Microfossi1 san<ples: 

4laF 0 - 30 
4lbF 30' -69 1 69 

40 Sandstone, medium to coarse grained, 
1nedium g rey, subrounded to subangular, 
similar to underlying sandstone units, in 
part finely 1an<inated, ve r y coarse cross
bedding, weathers brown w ith light grey 
lichens, forms one massive unit, traces 
of p l ant frag m ents. 38 

39 Covered. 33 

38 Mudstone a nd shale, n<ediun< to dark grey, 

37 

abundant plant fragn<ents, weathers dark 
grey, inte rbeds of siltstone, lTlediun< 
greyish brown, in part finely lan<ina ted, 
weathers light to n<ediun< grey-brown, 
siltstones predominantly between 27 to 
95 1 • Microfossil san1ples: 

38aF 0 '- 20 1 

38bF 20 1 -40 1 95 

Sandstone, n1 ediun1 to coarse grained, 
1nediun< g re y , arkosic, subangular grains, 
s in1ilar to units 32 and 35 , coarsely cross
bedded, weathers n1ediw1< b1·own to brown
grey, l/2 to 5 1 beds, ve r y resistant tending 
to part in l/2" to 4" plates and blocks. 
Traces of plant fragn<ents. Gradational in 
lower 5 1 to underlying siltstones. Upper 
10 1 gradually becomes fine grained. 40 

36 40o/o covered, In top 25 1 nmdstone, s ilty, 
dark gre y , and siltston e, a r g illaceous , 
dark grey, fairly abundant plant fragn1ents, 
good l eaf in1press ions a t several horizons, 

Height Above 
Base (feet) 

3169 

3 106 

3037 

2999 

2966 

28 71 



Unit 

35 

34 

33 

32 
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Des er iption 
Unit 

Thickness 
(feet) 

small collection, 
grey, recessive, 
identified by Dr. 
as follows: 

weathers medium brown
GSC Plant loc, 6503, 

W .A. Bell who reported 

"Nymphaeites exemplaris Hollick 
marshallensis? Kno wlton Phyllites. 
Nymphaeites exemplaris occurs 1n the 
upper Yukon region and beds containing 
it there a re correlated by Hollick with the 
Kaltag Formation. It occurs also in the 
Dunvegan Formation of Alberta, and by 
itself could not seem to be diagnostic of 
any particul ar age in the Upper 
Cretaceous. Phyllite s mar shallensis 
occurs in Laramie of U.S.A., but the only 
two specimens r e ferred doubtfully to it 
here are too fragmentary to be sure of 
correct identification. The most that 
may be said of the above meagre assemb
lage is that it probably represents Upper 
Cretaceous". 82 

Sandstone, medium grained, similar to 
unit 32, crossbedded, weathers brown in 
211 to 2 1 beds, some finer interbeds, also 
dark grey siltstone, forms prominent 
cliff, traces of plant fragments. 

Mudstone, silty, medium grained, weathers 
medium grey in irregular small chips w ith 
several interbeds of siltstone, medium 
brown-grey, traces of laminations, 
weathers brownish grey in 1/4 to 2" beds . 
Microfossil sampl es: 0-30 1 34aF. 

Covered by grass and t alus . 

Sandstone, medium to coarse grained, 
medium grey, arkosic, 15 to 20o/o light 
feldspar, 40o/o dark grains, subrounded 
to subangular, 2 l ayers of 2 to 4" of fine 
conglomerate, between 30 to 35 1 above 
base, occasiona l p l ant fragments, some 
coarse crossbeds, weathers medium 
br own, in part light grey, indistinct 1/2 
to 3 1 beds , tending to weather in 1 to 3" 
plates, forms prominent 1·esistant 
cliffs. 

29 

3 1 

58 

68 

Height Above 
Base (feet) 

2831 

2749 

2720 

2689 

263 1 
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Unit 
Unit Description Thickness 

(feet) 

31 Covered by grass. Microfossil san1ples: 
31 bF , 3 1 cF , 3 l dF 

(unit D) (above 75 1} 99 

30 Sandstone, medium grained, medium grey, 
arkosic ( ?), signs of crossbedding, 
weathers grey, moderately resistant, 
obscure 1 to 4 1 beds 9 

29 Covered by grass. 67 

28 Sandstone, medium grained, few very 
coarse grains, light brown-grey, weathers 
medium brown-grey, resistant 1 to 3 1 

beds, trace of crossbeds in upper half. 49 

27 Covered. 66 

26 Sandstone, fine grained, medium to dark 
grey, weathers greenish grey, poor 
l/2 to 11 beds, minor crossbedding, 
tendency to part in 1/2 to 1" plates, 
partially covered (20o/o). 20 

25 Covered . 

24 

23 

22 

21 

Sandstone, medium grained, arkosic, o/o 
constituents similar to unit 22 below, 
medium grey, rounded clay fragments, 
few ironstone concretions, occasional 
crossbeds, weathers medic{m brown
grey, resistant, plant fragments 
present. 

Covered, forming bench, scatt ered out
crop in talus of siltstone, dark grey and 
mudstone, silty. Microfossil samples: 

23aF at 15 

Sandstone, medium grained, arkos i c , 20o/o 
white feldspar, 30 to 40o/o dark grains , 
medium grey, rounded clay fragments, 
few ironstone concretions, up to 2" in 
diameter, occasional crossbeds, 
weathers bluish grey, beds 1 to 3 1, 

resistant, tending to part in 1 to 3" 
slabs. Strike 110•, dip 20°S. 

Covered. 

28 

56 

53 

117 

Height Above 
Base (feet) 

2563 

2464 

2455 

2388 

2339 

2273 

2144 

2116 

2060 

2007 



Unit 

19 

18 

17 
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D escription 

Crossed axi s of anticline and syncline, 
correlation of sandstone units acros s these 
structures not positive, poss ible duplication 
or omission of up to lOO feet of section. 

Sandstone, fine to medium graine d, medium 
to dark gre y , arkosic, 15o/o light grains, 

Unit 
Thickness 

(feet) 

40 to 50o/o dark grains, weathers light grey
brown, traces of laminations, crossbedded, 
weather s very resistant, ~fragments, 
unit forms top of small ridge. 17 

Covered, forming bench. Few s catt ere d 
outcrops of silt s t one , medium to dark 
grey, weathering light greenish grey, 
appears to be interbedded with s ilty 
mudstone. 58 

Sandstone, fine gra ined, dark grey, arkos i c 
argillaceous (? ), trace of l amination s, 
crossbedded, weat hers light g r eyish brown, 
few p l ant fragments, 1 to 2 1 beds w ith 
prominent l/2 to 2" partings, moderately 
resis t ant. 29 

16 Predominantly siltstone, medium dark grey, 
weathe rs g r een - grey, in beds l ess tha n 1", 
some interbeds of mudstone and ve r y fine 
grained sandstone. Recess ive unit, 
mostly covered. Cove r ed (0-34 1) . 

Microfo ssil sampl es 16aF at 39 1 • Scattered 
outcrops of siltstone, light to medium g r ey, 
weat he rs green - grey in beds l ess tha n 1", 
cove r ed intervals between appear to be 
mudstone, dark g r ey, silty. Sandstone, 
ve r y fine grained, light to medium grey, 
weathers light grey to light brown, 
essentia lly 1 bed, t ending to part in l/2" to 
2 11 p l ates. (54 to 59 1}. Complete exposure 
151 1 above base. Excellent l eaf impres s ions, 
collection made 17 2 fe e t above base, GSC 
Plant loc. 6502 identified by Dr. W.A. Bell 
who reported as follo ws: 
Metasequoia cuneata? (Ne w berry) Chaney 
Nymphaeites exempl aris Hollick 
L aurophyllum sp. d. insigne Dawson 
Pla tanus newbe rr yana Heer 
Pseudoprotophy llum ? sp. 
Le guminosites rhamnifolioides Bell 

Height Above 
Base (feet) 

1890 

1873 

18 15 



Unit 

15 

14 

13 

12 

11 
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D es e r iption 
Unit 

Thickness 
(fee t) 

Sapotacite s? sp. 
Aralia sp. cf. veatchii Kno wlton and 

A. ? serrata Knowlton 
Remarks: Dicotyledonous l eaves, 

although abundant in collections from thi s 
l ocality a r e fragmentary and not wholly 
satisfactory for identificat ion. As a whole, 
however , the assemblage is considered to 
be late Upper Cretaceous. 18 7 

Sandstone , medium grained, arkosic, about 
20o/o feldsp a r, 30% dark grains, weathers 
greenish brown in 1/2 t o 3 1 be ds with 1/2 
to 2" partings, mos tly fo rmed by cross 
bedding, ve r y r es istant forming knob. 

40% outc rop, mudstone, very s ilty or 
silt s tone, medium grey, in part finely 
laminated, with few inter beds of siltstones 
and very f ine grained sandstone, greeni sh 
grey Microfossil samples 14aF, 10 to 15 1 • 

Siltstone, dark grey s lightly s iliceous, poor 
bedding l/8 to l/2 11 (0 to 4 1 ) sandstone, fine 
grained, a rkosic, m edium g r ey, weathe rs 
medium grey, in part brown, minor 
crossbedding, beds 1" to 12", prominent 
ver tic a l joints perpendicul ar to bedding 
with quartz crystals along them. Upper 
5 1 grades upward into s iltstones, medium 
gree n-grey , weathering brownish green. 

Covered, at 15 1 out c rop of s ands tone, very 
s ilty , with inte r be ds of s iltstone, dark 
grey. Microfossil samples 12aF . 

Sandstone, fine grained, a r kos i c, weathers 
medium b rown, be ds obscure 1 t o 2 1, with 
l/2 to 2" partings, occasional interbed of 
dark grey siltstone as be low, few plant 
fragment s. Top 10 1 prominently cross
bedded (3 1 to 33 1) . Siltstone, medium 
brownish grey, in part a r g illaceou s , 
weathers dar k g r ey in be ds l e ss than 1", 
recessive. ( 3 1) 

35 

24 

26 

34 

33 

10 T ap ing across covered unit. In fi rs t t a p e 
interval, sandstone rubble, fine t o medium 
grained, arkosic . Fe w frost boils of 

Height Above 
Base (fe e t) 

17 86 

15 99 

1564 

1540 

1514 

1480 



Unit 

9 

8 

7 
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Descrip tion 
Unit 

Thickness 
(feet) 

mudstone, silty and siltstone, argillaceous, 
medium grey with abundant ironstone 
concretionary fragments. In about the last 
130 1, talus of siltstone and argillaceous, 
very fine g rained sands tone, medium to 
dark g rey, weathering in beds less than 
1", few plant f r agments. 187 

Sandstone, similar to be lo w , prominent 
crossbedding, forms small knob ( 116 to 
122'). Recessive be n ch (101 to 116 1), 

sandstone, arkosic (? ), medium b rown
grey, promine nt crossbedding, weathers 
light grey to light b ro wn, in l/2 to 2' beds 
with crossbeds b r eaking into 1/4 to 1" 
plates . Traces of rounded mud fragments 
a nd wood fragme nt s abundant along some 
layers. Unit fo rms a resistant knob. 
( 8 1 to 1 0 1 1). 41 

Sandstone, a r kos i c, fine g rained, medium 
gre y , occasional lenses and interbeds which 
a r e slightly calcareous and light b row n. 
Traces of mud fragments and rare w ood 
f ragments. Beds l/2 to 2 1 tending to part 
in 1 to 2" slabs . In part finely laminated. 
(0 to 17 1) partially cove red (17 to 81 1), 

few outcrops of sandstone as be low, mostly 
sandstone rubble, 25o/o outcrop. The upper 
10' forming a r ecess iv e bench. Strike 
95 •, dip 2s •s. 81 

Shublik Formation 

Covered interval, grass and trees. Occupies 
the same stratig raphic position as the 
Upper Triassic map-unit 18 (Green and 
Roddick) in adjoining area s to the south. 
(GSC Map 13-1962). Mapped as map-unit 
10 on GSC Map 10-1963. 780 

T ahkandit Formation (Permian) 

6 Change from underlying unit takes place in 
middle of cliff, a nd is marked by a darke r 
co v ering of lichens. Chert, calcareous, 
medium brown-grey, w ith lenses and 

Height Above 
Base (fee t) 

1447 

1260 

1219 

1138 
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Description 

nodules of purer chert, generally lighter 
in colour, some of chert is white with fine 
crenulated banding, weathers light brown 
in indistinct 1/2 to 2 1 beds, with covering 
of dark grey, fine crystalline in lower 

Unit 
Thickness 

(feet) 

half of unit, in part coquina. Chert in upper 
half, light grey, with darker grey patches. 
Castellated weathering. 27 

5 Limestone, and chert as below with lenses 

4 

3 

2 

and nodules of limestone light grey, very 
fine crystalline, beds 1/2 1 to 3 1 • Prominent 
laminated chert structure 142 1 to 160 1 • 

Above 160 1 most of limestone is light grey, 
microcrystalline to very fine crystalline. 
At 208 1 some of lime stone is fine to medium 
crystalline, possibly dolomite. Fossils 
237 MJ5aF at 222 1 to 226 1 • Forms a 
recessive bench from 255 1 to 272 1 • 

Fossils fairly abundant up to 255 1 • 

Fossils 5bF from upper 10 1 of unit. Strike 
100 6

, dip 25 °S. Fossils 5cF from 45 1 to 
60 1 from top. These brachiopods have been 
dated as Leonardian or Early Gaudalopian 
byE. W. Bamber (personal communication, 
1965). 

Covered, forms a prominent bench in cliff. 2 

Limestone, very siliceous, medium to dark 
grey, with numerous thin interbeds, l~nses 
and nodules of dark grey chert, predominant
ly 1/4 to 2" thick and form 30 to 40o/o of 
rock, with lenses and nodules of limestone, 
light grey, very fine crystalline to micro
crystalline. Unit weathers light grey, poor 
beds 2" to 18" forming a resistant cliff. 
Strike 80°, dip 20°S. Fossils 3aF at 104 1 • 

The se brachiopods have been dated as 
Leonardian or Early Gaudalopian byE. W. 
Bamber (personal communication). 68 

Covered by grass. 11 

Height Above 
Base (feet) 

358 

117 

115 

47 
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Description 

Limestone, microcrystalline, medium 
grey, suggestion of fine laminations, 
w ith thin inter beds 1 to 4", and lenses 
of chert, dark grey, grades laterally 
into limestone, one very large nodule 
at base of exposure 31 by 6 1, unit 
weathers light grey in l to 12" beds, 
moderately resistant. Chert forms 
20 to 30o/o of rock lowest exposure on 
hillside, underlying rocks are covered 
by moss and trees. 

Unit 
Thickness 

(feet) 

36 

Height Above 
Base (feet) 

36 
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EAGLE PLAIN FORMATION, FISHING BRANCH RIVER 

Section 2. Upper Cretaceous sandstones and shales outcrop over much 
of the Eagle Plains in the vicinity of the Porcupine River. Good outcrops 
occur infrequently except along portions of the larger rivers. 

The type section of the Eagle Plain Formation was measured 
on the northeast side of Fishing Branch River about 9 miles east of Bear 
Cave Mountain (66°29N, l39°0lW, Air Photograph Al3230-118). The 
section begins at river level and ends at the top of a prominent hill. 
Underlying and overlying strata are not exposed. Measurement was by 
E. Mountjoy in mid-August 1962. 

Unit Des er iption 

Eagle Plain Formation (2223 + feet) 

32 Sandstone, fine to medium grained, light 

31 

brownish grey, arkosic, white feldspar 
20o/o, 20 to 25% dark minerals, dirty, 
poorly sorted sandstone with subangular 
grains. Weathers light greyish brown 
with light grey, black and yellow lichens. 
Prominent parting l/4 to 4 inches at top 
of unit. Talus consists of thick 4 to 5 
inch slabs and thin small plates. Bedding 
8 to 12 inches thick. Poor impressions 
of plant stems. 

The top of this unit forms top of ridge. 
Down the dip slope is about 20 to 30ft. 
covered. Then 15 to 20ft. of sandstone 
similar to above description (130/7 NE). 

Covered, some tal us of siltstone. 

30 Sandstone, medium grained, light brownish 

29 

grey, arkosic, 15 to 25% white feldspar, 
20% dark minerals, traces of lamination, 
coarsely crossbedded. 

Weathers light brownish grey. Crossbeds l 
to 5 feet thick, parting in l to 4 inch slabs. 

Photograph of crossbeds (8-2, 1962). 
Traces of plant fragments in upper 5 feet. 

Covered. 

Unit 
Thickness 

(feet) 

32 

38 

22 

10 

Height Above 
Base (feet) 

3502 

3470 

3432 

3410 



Unit 

28 

27 

26 

25 

24 

23 

22 

21 

- 33-

Unit 
Description Thickness 

Sandstone, very fine grained, finely 
laminated light to medium grey. Weathers 
light brownish grey to brown in 1/2 to 2 
inch partings forming platy talus. Few 

(feet) 

small concretionary nodules. 24 

Covered, 58 to 66 feet above base - small 
base spot with talus of siltstones and 
sandstone. Light to medium greenish grey 
containing traces of plant fragments. 
Weathers light greenish grey, mostly 
rubble. 99 

Sandstone, slightly calcareous, fine to 
medium grained, light brownish grey, 
weathers light brown with light grey 
lichens, some white, ye llow and green. 
In large slabs and plates 1 to 3 inches 
thick. 40o/o exposure, poor outcrop. 
Tree trunk or branch impression in 
upper part of unit; some silty shale 
and siltstone interbeds in upper 10 feet. 24 

Covered. 81 

Sandstone, fine grained, mediUin brownish 
grey arkosic, 5% white feldspar grains, 
40 to 50% dark grains. Weathers light 
brownish grey in small plates 1 to 2 
inches thick. May be continuous with 
underlying unit. Dark red weathering 
small silts tone concretions le ss than 
1 inch across present in upper 2 feet. 8 

Covered. 5 

Poor outcrop, 40% rubble of sandstone, 
fine grained arkosic, trace of laminations 
light to mediUin brownish grey, 5 to 10% 
white feldspar, 20% dark grains, 
weathers greyish brown with light grey 
lichens, some ye llow and black ones and 
white. In plates and slabs 1 to 4 inches 
thick. Few plant stems in upper 2 feet. 12 

Covered, some silt stone talus near base. 71 

20 Sandstone, fine grained, medi= brownish 
grey, arkosic, 5 to 10% white feldspar, 

Height Above 
Base (feet) 

3400 

3376 

3277 

3253 

3172 

3164 

3159 

3147 



Unit 
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Description 

50 to 60o/o dark grains. Weathers greenish 
brown to brown with light grey to black 
lichens. Poorly defined 1 to 3ft. beds 
parting in plates l ess than 1 inch thick. 
Few coarse crossbeds and a few plant 
fragments. Forms platy to blocky talus 
and second prominent sandstone ridge. 

Above basal 15 feet sandstone is lighter, 
medium grained and tends to part in 2 inch 
beds. Lamination in sandstone found near 
top of unit contains some plant fragments. 

19 Some talus of silty shale and dark grey 

18 

17 

silts tone. 

Poor outcrop, sandstone fine grained, 
medium grey, traces of plant fragments, 
arkos ic 10 to 20o/o whit e feldspar, 30 to 
40o/o dark grains, weathers light brownish 
grey with light grey and black lichens, 
parts in 1 to 2 inch slabs. 

Covered 

16 Sandstone, medium grained, light grey to 
light brownish grey, non-calcareous, 
arkosic, 15o/o white feldspar grains, about 
30o/o dark grains. Subrounded grains, 
poorly sorted. Traces of l arge plant 
fragments, few coarse laminations and a 
few crossbeds. Weathers light brown with 
white to light grey lichens. Also some 
ye llow-green lichens; in beds 1 inch to 2 
feet forming platy to slab by talus. Upper 
3 feet is very thin-bedded less than 1 inch 
thick. 

Continued section by following spur of ridge 
southwest to prominent river cliff. 

15 Covered, calculated using barometer and 
scaling distances from air photograph, and 
using strike and dip of 130/7 NE. 

Three prominent sandstones outcrop as ribs 
on ridge. Highest sandstone occurs about 
810 feet above base and is about 50 feet 
thick; in part slightly calcareous, 

Unit 
Thickness 

(feet) 

40 

40 

5 

137 

26 

Height Above 
Base (feet) 

3076 

3036 

2996 

2991 

2854 



Unit 

14 

13 

12 
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Description 

fine grained, arkosic with 15 to 20% white 
feldspar and 15"/o dark grains; trace of 
laminations and prominent crossbedding 
throughout, most crossbeds dip towards 
the north;_ weathers light brownish grey 
covered with white lichen, tends to part 
in 1/2 to 2 inch layers along crossbed 
laminations. 

Middle sandstone occurs about 230 feet above 
base, mostly outcrops as rubble. Sand
stone, fine grained, quartzose, light grey 
to brownish grey, finely laminated; 
weathers light grey to light brown in 1/2 to 
2 inch irregular plates. 

Lower sandstone occurs about 90 feet above 
base, mostly outcrops as rubble. Sand
stone, fine grained, quartzose, light 
grey, 5% light feldspar, 10% dark grains; 
weathers light grey to light brown forming 
1/2 to 2 inch platy talus. 

Sandstone, fine grained, quartzose, light 
greyish brown, finely laminated, weathers 
brown in 1 to 12 inch beds, crossbedded 
and some ripple-marks (forms top of 
river cliff). 

Covered, basal 30 feet interbedded sandstone 
and silty shale similar to Unit 10. 

Sandstone, fine grained, quartzose, light 
grey, finely laminated and crossbedded; 
weathers light yellow-brown in 2 to 12 inch 
beds, resistant. (Base of type section). 

Shale and Siltstone Unit 

Unit 
Thickness 

(feet) 

1400 

10 

125 

14 

11 Shale, dark brownish grey, thin interbeds of 
siltstone, dark grey, argillaceous generally 
less than 1 inch thick, occasionally up to 3 
inches thick, weathers dark grey, recessive. 

45 to 65 feet above base sandstone, light grey, 
finely laminated, weathers light yellow
brown, 1 to 2 inch beds. Essentially two 
sandstone units, the basal about 8 feet thick 

Height Above 
Base (feet) 

2828 

1428 

1418 

1293 



Unit 
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Description 

and the upper 6 feet, separated by 5 feet 
of shale. 

Above 65 feet, siltstone more abundant and 
forms 50o/o of rock. 

10 Siltstone (60 to 70%), dark grey-brown 

9 

8 

argillaceous and silty shale with l to 12 
inch interbeds of sandstone, very fine 
grained, medium brown, finely laminated 
and crossbedded, spaced l inch to 3 feet 
apart, predominantly l/2 to l foot spacing. 
Sandstone weathers light ye llow-brown. 

62 feet above base 50 to 60% sandstone 
generally in 1/2 to 3 foot beds. 

Sandstone, fine grained, quartzose, light 
ye llow-brown, trace of lamination, 
weathers light yellow-brown, forming 
second resistant cliff with prominent 
jointing. (165"/90 90"/75 S). 

Siltstone, coarse, light greyish brown, 
finely l aminated and crossbedded w ith 
interbeds of very silty shale, dark brown 
weather ing yellowish brown to dark grey
brown in 1/4 to 6 inch beds; upper 5 feet 
gradational to overlying sandstone cliff, 
with upper 2 feet containing penecontemp
oraneous s lump structures. 

7 Shale silty, dark brownish grey, with 1/4 to 
1 inch interbeds of siltstone, finely 
l aminated, argillaceous, medium brownish 
grey, weathers medium to dark brownish 
grey. 

51 feet above base 1 foot bed of sandstone 
fine grained, light greyish brown, finely 
laminated, crossbedded, weathers light 
yellow-brown. 

Unit 
Thickness 

(feet) 

105 

186 

30 

34 

73 

6 Siltstone, in part very fine grained sandstone, 
with thin interbeds and lenses of very silty 
shale; siltstone is medium brownish grey, 
finely l aminate d and crossbedded, weathers 
ye llowish brown in obscure beds less than 
l inch thick. 

Height Above 
Base (feet) 

1279 

1174 

988 

858 

924 



Unit 
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Des er iption 

25 feet above base gradually changes to 
sandstone, fine grained, quartzose, 
finely laminated, light brownish grey with 
upper part slightly coarser grained; 
weathers yellow-brown in 1/2 to 4 foot 
beds. Capped by a 5 to 10 foot bed. 
We stern limit of this unit is slightly 
contorted and appears to be over lain by a 
thrust fault? with the fault occur ring 
somewhere in Unit 7 and repeating this 
sandstone unit. 

Unit 
Thickness 

(feet) 

70 

5 Shale, silty, dark brownish grey, with light 

4 

3 

2 

grey silt laminations, interbeds of siltstone 
light- dark brown finely laminated, in 
lensing, 1/2 to 2 inch beds spaced 1 to 4 
inches apart. 

Microfossil samples every 20ft. above 
75 feet. 

Siltstone interbeds more predominant at 
75 feet, and above forming 30 to 50o/o of 
the rock. 

Top of Unit 5 forms base of cliff. Above 
220 feet interbeds of siltstone and very 
fine grained sandstone more abundant in 
1/2 to 2 inch beds, finely laminated and 
crossbedded. Slightly more resistant 
than lower part and has a more prominent 
ribboned appearance. 

Covered, appears to be shale as below with 

270 

a few silts tone inter beds. 92 

Shale, slightly silty, dark brownish grey, 
weathers medium to dark grey, very thin 
bedded tending to be fissile, rare siltstone 
interbeds, more recessive; dominantly a 
shale unit. Between 65 and 105 feet, above 
1 to 2 inch siltstone inter beds. Microfossil 
samples for basal 25 feet. 105 

Cover, few outcrops of silty shale with inter-
beds of siltstone as described below. 134 

Hard shale and mudstone, silty, dark grey 
with light grey laminae and lenses less than 

Height Above 
Base (feet) 

851 

781 

511 

419 

314 



Unit 
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Description 

1/4 inch of silty finely laminated and 
crossbedded with l/2 to 3 inch interbeds 
of siltstone giving outcrop a poor banded 
appearance. Unit weathers a medium 
greyish brown, moderately resistant, 
tends to weather in pieces less than 1/8 
inch. Microfossil samples every 20 feet 
for basal lOO feet. 

19 feet above base, sandstone interbed, very 
fine gJ:ained, quartzose, light grey, 
weathers medium brown-grey, 2 fe e t thick 
forming resistant layer. 

33 to 34 feet above base, mudstone in l/4 to 
1/2 inch layers interbedded w ith shale 
forms resistant bed. 

42 to 59 feet above base sandstone, very fine 
grained, quartzose, light grey, finely 
laminated and crossbedded, weathers light 
brown in 2 to 6 inch beds, interbedded with 
l to 3 inch beds of siltstone and silty shale, 
dark grey. 

Unit 
Thickness 

(feet) 

150 to 16 3 feet above base, sandstone, very 
fine grained as below, light grey quartzose 
interbedded with silts tone and silty shale . 
Top of unit is approximate top of river cliff. 
Some contortion in upper 50 feet, sugges ts 
slumping. 180 

Began measuring section at river l eve l. 
Underlying beds are exposed near the 
junction of the East Porcupine and 
Porcupine Rivers and contain Lower 
Cretaceous Albian Lemuroceras sp. 
(Jeletzky, 1960, p. 19). 

Height Above 
Base (feet) 

180 
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REINDEER FORMATION, CARIBOU HILLS 

Section 3. The section is located on the east side of Mackenzie Delta 
4 1/2 miles northwest of Reindeer Depot on the southwest side of the Caribou 
Hills opposite the north end of Williams Island. It appears to represent the 
middle part of the Reindeer Formation. 

It was measured by G.R. Turnquist, in July 1962, using a 
barometer and pogo stick. The section begins at river level and ends at the 
top of the prominent cliff in this area. (Section 107D6) 

Unit 

22 

21 

20 

19 

18 

17 

16 

15 

14 

13 

Description 

Reindeer Formation 

Boulder gravel up to 1 foot diameter, 
pebbles subangular, most quartzite, some 
chert and rare green chert. Forms top of 
cliff. 

Silt, bright orange to orange-brown. 

Mostly covered, exposed by digging, silt
stone, soft. 

Coal, hard, very thin bedded, withplant frag
ments. Appears to be in angular contact 
with underlying beds. G. S. C .. loc. 6626. 

Clay silty light brown, weathers dark brown, 
partly covered. 

Coal, brown, hard, very thin bedded, 
poorly exposed.G.S. C. loc. 6624. 

Partly covered exposed by digging, siltstone 
soft, brown weathering. 

Pebble gravel, considerable dark pebbles, a 
few of green chert. 

Shift in section to west. 

Siltstone, brown, fine-grained, thin-bedded, 
weathers white, with abundant plant stems 
perpendicular to bedding.G.S.C. loc. 6625 

Silts tone, weathers white. 

Unit 
Thickness 

(feet) 

55 

10 

10 

7 

5 

10 

9 

5 

15 

5 

Height Above 
Base (feet) 

507 

452 

442 

432 

425 

420 

410 

401 

396 

381 



Unit 

12 

11 

10 

9 

8 

7 

6 

5 

4 

3 

2 

1 
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Unit 
Description Thickness 

(feet) 

Gravel, fine, mainly white and black chert 
pebbles with a few green coloured. 5 

Partially covered, siltstone, dark brown, 
soft carbonaceous, brownish grey 
weathering. G.S.C. lac. 6632. 12 

Siltstone with a fe w pebbles, very light 
brownish grey, weathers white with a 
reddish brown stain. 12 

Pebble gravel and white silt interbedded, 3 

Gravel coarse and boulders, up to 1 foot 
diameter of quartzite and chert, becomes 
finer upwards. 7 

Silt, partially covered, dark grey, soft with 
a minor amount of lignite at top. G . S. C. 20 
lac. 6631. 

Sand, partially covered coarse-grained, 
reddish brown. 12 

Sand, partially covered, fine to medium-
grained. 30 

Covered by brush. 115 

Partially covered, exposed by digging-
brown coal. G.S.C. lac. 6636. 55 

Gravel, pebbles of chert, quartzite and 
limestone in a loose pile. 55 

Covered by trees to river level. 50 

Height Above 
Base (feet) 

376 

371 

359 

347 

344 

337 

317 

305 

275 

160 

105 

50 
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REINDEER FORMATION, CARIBOU HILLS 

Section 4. Section was measl_lred on east side of Mackenzie Delta 4 miles 
southeast of Reindeer Depot on the southwest side of the Caribou Hills 
opposite Harrison Island. As these strata dip gently north this section 
represents strata beneath those exposed at section 3 in the middle to lower 
part of the formation. 

It was measured by G.R. Turnquist, in July 1962 by means 
of a barometer and pogo stick. The section begins at river level and ends 
at top of prominent cliff which extends north and south from Reindeer Depot. 
(Section 107D3) 

Unit 

15 

14 

13 

12 

11 

10 

9 

8 

7 

6 

Description 

Top of cliff. 

Rubble, shale, burnt, bright red. 

Covered, appears to be sand and silt. 

Partly covered, sand and silt exposed by 
digging. One inch layer of lignite at top in 
silty clay. G.S.C. lac. 6634. 

Shale, silty, becoming more argillaceous 
upward, dark brown, carbonaceous. 
G. S. C. lac. 6633. 

Covered. 

Partially covered, sand and silt exposed 
by digging, a few thin carbonaceous 
intervals. 

Siltstone, dark grey, very thin bedded, 
weathers grey. G.S. C. lac. 6638. 

Partially covered, exposed by digging, 
siltstone carbonaceous similar to unit 3. 
3 inch layer of bright orange clay at top. 

Sand, light brown. 

Mainly talus, argillaceous brown coal. 
G.S.C. lac. 6637. 

Unit 
Thickness 

(feet) 

5 

70 

35 

13 

20 

60 

7 

5 

5 Sand, coarse grained, with black to light 
brown grains, some silt and gravel, organic 
material near top, 45 feet above base, 

Height Above 
Base (feet) 

692 

687 

617 

582 

569 

549 

482 

477 

476 
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Unit Des er i ption 

thin l ayer of argillaceous silt. Forms 
steep slope. 

4 GravelJ very fine. 

3 Mostly covered, soft carbonaceous shale 
exposed by d i gging . 

2 Covered slope of c l ay, sandy near top. 

Covered by trees and bush to river level. 

Unit 
Thickness 

(feet) 

110 

20 

35 

200 

110 

Height Above 
Base (feet) 

475 

365 

345 

310 

110 
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BONNET PLUl\lfE FORMATION, WIND RIVER 

Section 5. Late Cretaceous to Early Tertiary non-marine terrigenous 
sediments occupy a depressed area near the mouths of the Bonnet Plume and 
Wind Rivers. The following section is designated as the type and was 
measured by staff and tape in May 1962 along the east side near the mouth of 
the Wind River. (65"47-501N, 135°l2-17 1W). 

The base of the section occurs about 1 mile above the mouth 
of the Wind River where coarse conglomerates overlie steeply dipping 
Palaeozoic sediments. The top of the section occurs about a mile down
stream from Basin Creek. 

Unit Description 

Covered. 

Inaccessible outcrop -appears to be shale, 
grey, non-calcareous with a few 1 to 3 foot 
interbeds of sandstone and siltstones, 
weathers light grey to light brown,slightly 

Unit 
Thickness 

(feet ) 

less resistant than underlying unit. Estimated 50+ 

58 Sandstone, 50% quartz grains, 50% dark, very 

57 

coarse grained, subrounded, occasional 
pebbles 1/4 inch diameter, every one to three 
feet series of pyritized nodul es and lenses 
with wood and other plant fragments in 
centre; fine to coarse crossbedding. 

Crossbed units 1 to 3 feet thick with 1/4 to 1/2 
inch crossbed laminations are composed' of 
a thick dark coarse part separated by a thin 
light fine part; forms a resistant cliff, few 
boulders at base. 

Siltstone, micaceous, light grey with some 
brown parts, 11 feet from top is 1 foot of 
fine to medium grained grey sandstone; 
unit weathers slightly r e cessive, 
bedding is obscure. 

56 Sandstone, non-calcareous, coarse grained, 
medium grey, prominent crossbedding 
striking 70/ 20N, a lso prominent current 
cross-bone, few crossbeds dip to the 
south, some contortion in crossbed 
l aminations, few layers of small pebbles 

23 

23 

Height Above 
Base (feet) 

5040 

5017 



Unit 

55 

5 4 

53 

52 

51 

50 

49 

48 

47 

46 

45 

- 44 -

Description 

and few fragments of light grey siltstone 
and shale, trace of plant remains. 

Sha le, black and lignite l inch at top , 2 feet 
at base and middle, r emainde r of unit is 
shale and clay, micaceous, light to medium 
grey, ve ry soft a nd contains numerous 

Unit 
Thickness 

(fee t) 

18 

plant fragments. 6 

Sandstone, medium to coarse graine d, medium 
grey, not cemented, few plant fragments, 
weathering recessive, base of exposure. 4 

Cov ered interval. 144 

Sandstone) coarse-grained, light ye llowish 
brown, very soft, fe w cros sbeds, 
resistant. 10 

Lignite, black shale, interbedde d w ith clay 
and shale, gre y to yellow-gre y, occas ional 
plant remains, base is covered. 4 

Cove red interval. 98 

Sandstone, very coarse grained, light grey 
to grey-brown, poor crossbeds, weathers 
light grey, resistant, occasional 
conglomerate layer. 50 

Covered interval, lower 50 fee t consists of 
sandstone. 3 7 4 

Sandstone, grey. 39 

Sandstone, very fine grained, a nd siltstone 
light to medium grey, indistinct bedding 
about every foot, weathers light grey to 
light brown. 17 

Inaccessible cliff corner, thickness of next 
two units estimated. 

Sandstone, light brown, resistant. 15+ 

44 Sandstone and siltstone, medium grey, 
recessive. 20+ 

Height Above 
Base (feet) 

4994 

4976 

4970 

4966 

4822 

48 12 

4808 

4710 

4660 

4286 

4247 

4230 

4215 
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Unit Description 
Unit 

Thickness 
(feet) 

43 Sandstone, medium to coarse grained, 

42 

41 

40 

39 

38 

37 

36 

brown, trace of crossbeds, weathers 
light grey, very resistant. 

Sandstone, medium to coarse grained, light 
brown, prominent fine laminations with 
occasional thin partings of lignite, weathers 
light orange-brown, essentially part of 

25+ 

overlying resistant unit. 10 

Shale, medium grey, soft, weathers light 
grey. 20 

Shale, slightly calcareous, very light grey, 
tends to be fissile, zone of siltstone, 
concretions in upper foot, weathers light 
grey to yellow to orange, forms prominent 
yellow beds along bank. 11 

Shale, non-calcareous, dark grey to dark 
brownish grey, obscure bedding, plant 
fragments, weathers to light medium grey. 
Base becomes sandy. 22 

Sandstone, very fine grained and siltstone 
medium grey, bedding obscure, predominant
ly siltstone, few interbeds of sandstone fine 
to medium grained, brown, 30 to 36 feet 
above base; weathers to light grey. 6 2 

Sandstone, non-calcareous, coarse-grained, 
light grey to reddish brown, loosely 
cemented, few pebbles, occasional 
concretions, some crossbedding, weathers 
light grey to light purple to light yellow. 12 

Covered interval, at top are outcrop 
of dark grey shale and one of brown sand
stone, lower unit contains scattered 
exposures of siltstone arid shale, very soft, 
dark, grey to dark brown, with thin sandy 
layers bedding obscure, weathers medium 
grey. 256 

35 Sandstone, medium to coarse grained, light 
grey to brown, few crossbeds, partings 1 
to 6 inches, fe w thin layers of siltstone, 
few plant fragments in some beds, weathers 

Height Above 
Base (feet) 

4195 

4170 

4160 

4140 

4129 

4107 

4045 

4033 



Unit 

34 

33 

32 

31 

30 

29 

28 

27 
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Des er iption 
Unit 

Thickness 
(feet) 

to light grey to orange-brown, resistant. 

Shale, dark grey to dark brownish grey, 
traces of plant fragments, weathers dark 
grey, recessive, mostly covered, base 
grades to sandstone. 

Sandstone, coarse-grained, light grey to 
brown, parting l to 6 inches, trace of fine 
laminations, weathers to light grey to light 
brown. 

Covered interval, appears to be sandstone 
along strike, few outcrops of sandstone 
medium to coarse grained, grey, ll feet 
from base is l foot of dark grey shale with 
plant fragments. Basal 10 feet forms 
resistant sandstone cliff, weathers l ight 
grey, some coarse crossbeds. 

Shale, medium brownish grey, soft, few 
plant fragments, abundant in some layers, 
weathers light grey with prominent light 
brown bands near top. 

Sandstone, fine to coarse grained, dark grey 
to brownish grey, has dark fine -grained 
and light coarse -grained layers which form 
fine laminations, weathe rs to light brown
grey and light brown,resistant. 

Shale, predominantly medium grey, becomes 
sandy at base, distinct lignite l ayer in 
middle, dark grey to black, abundant plant 
fragments, l inch of light grey clay and 
shale at top. 

Sandstone, medium to coarse grained, light 
brown, occasional l to l/2 inch layer very 
coarse grained w ith a few pebbles up to l 
inch in diameter and traces of lignite and 
plant fragments, occasional laminations 
and crossbeds, moderately well cemented, 
concretions in lower 5 feet, weathe rs light 
grey to light brown, very resistant. 

Covered interval to prominent dark band in 
upper part of prominent sandstone under-

30 

15 

2 1 

53 

37 

4 

3 

26 

neath, following along strike top of sandstone. 47 

Height Above 
Base (feet) 

3777 

3747 

3732 

3711 

3658 

3621 

3617 

3614 

3588 
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Unit 
Unit Description Thickness 

(feet) 

26 Sandstone, medium coarse grain, brown, 

25 

trace of crossbeds, one massive unit 
except for upper 8 feet with 1 foot of shale 
dark grey with lignite 8 feet below top, 
weathers light brown. 48 

Sandstone between 18 to 23 feet, lignite 15 
feet below top about 1 foot thick, main part 
is shale, black, abundant plant fragments, 
some thin layers of lignite, approximately 
2 feet of lignite a t base, a lso light grey clay 
near base. 

G.S.C. Loc. 6489, spores and pollen 
identified by Dr . G.E. Rouse a s follows: 
"Extratriporopollenites sp. (Trudopollis) 
Aquilapollenite s quadnlobus Rouse 
cf. Trudopolhs type 

42 

Sphagnum antiquasporites Wilson and Webster, 
plus angiosperm pollens and fern endospores. 
The age of these beds is either late Upper 
Cretaceous (Campanian-Dani an) or Paleocene". 

24 Sandstone, medium-grained, light grey, traces 

23 

22 

of laminations, weathers light grey to light 
brown, base forms resistant 30 to 40 foot 
cliff, upper 15 feet is slightly finer grained 
and contains a series of brown weathering 
indur ated l ayers 1 to 2 inche s thick spaced 
1 to 3 feet. 5-foot cove r ed interval in the 
middle. Traced base of this sandstone l/4 
mile north, underlain with extensive cover, 
sandstone may be up to 10 feet thicker. 

Covered interval, prominent bank or hillside 
assumed to be bedding above 15 to 20 feet 
of brown sandstone, coarse-grained, becomes 
finer grained and argillaceous toward top, 

60 

weathers light brown to light grey. 70 

Shale, medium grey to black, few plant 
fragments, upper 2 feet contains abundant 
plant fragments a nd very thin lignite inter-
beds, this unit forms recessive bench. 12 

21 Estimate 20 to 40 feet of section (sandstone) 
inaccessible. 30 

Height Above 
Base (feet) 

3541 

3493 

3451 

3391 

3321 

3309 
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Unit 
Thickness 

(feet) 

20 Sandstone, fine- to medium-gr a ined, 

19 

18 

17 

16 

medium grey, traces of laminations a nd 
co a rse crossbeds, weathers light gre y 
w ith some brown beds. Basal 20 feet 
contains reddish brow n w e a t he ring 
c oncretions. 

Sandstone, fine- to medium-grained, light 
brown w ith siltstone inter beds 1 to 4 
inches, w eathers light g re y , beds 1}2 to 
2 feet thick, recessive. 

Cover of slump, base of cov er consists of 
silt stone, light grey. 

Sandstone, fine- to medium-grained, orange 
brown, trace of fine laminations and cross
beds, few plant fragments, weathers light 
medium brown. 

Cov ered interval. 

67 

38 

15 

8 

29 

15 Shale and lignite, black, partly covered, 

14 

13 

12 

11 

10 

9 

recessive. 

Sandstone, fine- to medium-grained, soft 
light orange-brown,trace of crossbeds, 
traces of plant fragments in finer portions, 

6 

weathers light grey to light brown. 18 

Cover, basal 30 feet partially covered, grey 
shale. 59 

Sandstone, medium-to coarse-grained, light 
brown, trace of crossbeds, bedding obscure, 
weathers light brown, forms resistant cliff. 32 

Covered, small outcrop of shale, black in 
upper 10 feet, 15 feet of sandstone unit about 
10 to 20 feet above base. 60 

Sandstone, medium-grained, non-calcareous, 
light grey, indurated, bedding obscure, 
minor crossbedding with concretions of 
plant fragments along some laminations, 
forms light grey massive cliff. 42 

Covered, probably shale. 10 

H e ight Above 
Base (feet) 

3 279 

3212 

3174 

3159 

3151 

3122 

3116 

3098 

3039 

3007 

2947 

2905 



Unit 

8 

7 

6 

5 
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Des er iption 
Unit 

Thickness 
(feet) 

Very fine conglomerate or grit with layers 
of pebbles up to 1 inch diameter, weathers 
light grey, very resistant forming vertical 
cliffs. Becomes coarser in lower half with 
pebbles up to 2 inches across, average 1 
inch. Coarse crossbeds with interbeds 1 to 
2 feet thick of coarse grit which forms caps 
for some small hoodoos, weathers very 
light grey. Most crossbeds dip east. 
Conglomerate cliff exposed for about 1/2 
mile to north. 

Covered, no exposures for between 3 1/2 and 
4 miles downstream. Using strike of 27 
degrees dip of 2o•E, calculate thickness 
of cover to be about 2,900 feet. If dip of 
15 • is used covered interva l is only 2,100 
feet thick. 

Station 1 OMJ 

Sandstone, non-calcareous, fine- to 
medium-grain, greenish brown colour, 
no prominent bedding, exposure covered 
with red stain coming from layer directly 
beneath top soil. Between 21 and 36 feet 
below top, talus of siltstone light greyish 
green. Most of this unit is slump cov ered. 
Base appears to be sandstone fine- to 
medium-grained and siltstone, weathers 
light greenish grey. 

Shale, dark brownish red, non-calcareous, 
bedding obscure, well indurated, forms a 
distant dark reddish brown unit. 

125+ 

2100 to 
2900 

50 

5 

4 Conglomerate, pebbles from 1/4 to 6 inches 
across, average 1 to 2 inches; matrix 
forms 50 to 70% of rock, occasional lens of 
sandstone fine-grained, light greenish grey 
up to 6 inches thick. Conglomerate has 
crude stratification parallel to bedding, unit 
weathers resistant, light greenish grey in 
places with reddish tinge from overlying 
unit. Pebbles of white to grey quartz 
sandstone, red shale, dark grey siltstone, 
light green fine grain sandstone of type 

Height Above 
Base (feet) 

2895 

2770+ 

670 

620 



Unit 

3 

2 
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· Description 

observed in overlying beds along strike to 
north. Between 26 to 31 feet from top 
lenses of siltstone, light greenish grey, 
moderately well bedded. From 50 to 115 
feet from top conglomerate forms about 

Unit 
Thickness 

(fee t) 

70o/o of unit, some boulders of up to 8 inches, 
average about 2 inches. At 115 feet from 
top, 4 foot lens of red and green siltstone 
at one locality. At 256 feet matrix of fine 
to very coarse grained sandstone, pebbles 
and cobbles make up 70% of rock, some up 
to 8 inches. 

Estimate 50 feet more conglomerate below 
this level. 

Unknown interval between stations 12 and 10 
MJ, estimate 0 to 100 feet. 

Station 12 MJ 

Conglomerate, essentially same as above, 
matrix of fine to coarse grain sandstone 
with considerable silt and clay, greenish 
brown pebbles from 1/16 to 6 inches, 
form about 50% of rock. Predominantly 
light green. Unit forms 200 foot cliffs, 
weathers red to reddish brown w ith some 
green coloration. No stratification 
evident. 110 feet above base matrix is 
shale, dark red with considerable fine 
pebbles, makes up about 70% of rock. 
Over lain by 50 to 100 feet of very sandy 
till. 

Unconformity w ith palaeozoic black shales 
exposed downstream. Local relief of 50 
feet observed. Palaeozoic altitude 
30/40 w. 

280 

50 

50+ 

235 

Height Above 
Base (feet) 

6 15 

335 

285 

235 
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BONNET PLUME FORMATION, PEEL RIVER 

Section 6. River b luffs form a series of outcrops on the south side of the 
Peel River (65°5 l -52 1N,l35°09-15W). The section was measured by staff 
and tape in late May between 2 and 5 mil es downstream from the mouth of 
Wind River; Extensive covered intervals occur and these were estimated in 
the field or calculated using distances measured from a ir photographs. 

Unit Description 
Unit 

Thickness 
(feet) 

7 2 Lignite, dark brown to b l ack, thin bedded, 

71 

70 

69 

68 

67 

many p l ant fragments on bedding planes; 
some light grey to white clay beds up to 2 
inches thick at intervals of 2 feet through
out. The unit weathers black, fairly 
resis tant. 

GSC loc. 6491, spores and pollen identified 
by Dr. G .E. Rouse as follows: 
"Alnus sp.; M1rica sp.; Carya 
j~ripitesWodehouse) Rouse; 
Ulmus sp.; Salix spp. (2) 
"Cl''laCldite s va:rlegatus Couper 
Castanea minutapollenites Rouse 
Tricolpopollenites divergens Rouse 
Sphagnum antiquasporites Wilson and Webster 
Lycopodium sp. 
The sample is late Upper Cretaceous 
(Campanian-Danian) or Paleocene, 
correlative to Nos. 6490 and 6489". 

40.0 

Covered. 50.0 

Sandstone, fine to medium grained, brown, 
abundant plant fragments, very hard and 
resistant. 1.0 

Shale, silty, and siltstone, grey, some 
lignite fragments; some fine grained 
sandstone. 12.0 

Conglomerate, light grey, pebbles subrounded 
of size 1/4 inch to 3 inches; matrix of coarse 
grained sandstone and forms 60o/o of the 
rock. There are some sand lenses. The 
unit weathers light grey and is cliff forming, 
although it is crumbly. 110.0 

Shale, light g r ey, mostly covered. 19.0 

Height Above 
Base (feet) 

4314 

4274 

4224 

4223 

4211 

4101 
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Unit 
Unit Description Thickness 

(feet) 

66 Lignite, b lack, thin bedded, abunda nt wood 

65 

64 

63 

62 

61 

60 

a nd other plant fr agments; a few thin light 
grey to white clay partings up to 1/2 inch 
thick, This uni.t weathers dark grey to 
b l ack . 12.0 

GSC loc. 6490, spores and pollen identified 
by Dr. G.E. Rouse as follows: 
"Carpinus sp.; Corylus sp.; Salix cf. 
minutiss ima Chlonova; Betula spp. 
(2 spp. ) ; Alnus sp. (heavy arci ); Ulmus 
sp.; ? Liq'Ui'd'a""mbar sp.; Ginkgo s-p-.-
Taxodiaceae (undifferentiated) 
?Expressipollenites (Tripor ina sp.) 
Tr i o rites harrissii Coup er 
Aquilapollenites sp. cf. quadr ilobus Rouse 
Sphagnum antiquasporites Wilson and Webster 
L aevigatospor ites a lbertensis Rouse 
The age is within l ate Upper Cretaceous 
(Campani an) or Paleocene, with a decided 
preference for the Upper Cretaceous". 

Conglomerate, light grey to brown, sandy, 
estimat ed . 

L ower part of section cove r ed. Following 
units es timated. 

Siltstone and silty shale s, weather ing yellow-

25+ 

b ro '.vn, estimated. l 00+ 

Sandstone, grey-brown. 50+ 

Inaccessible mostly recessive weather ing 
silts and silty shales with a 25-foot light 
grey sandstone bed n ear the top. ZOO+ 

Shale and siltstone - grey as below. 
Starts at unconformity with pleistocene 
sandy grave l till. 10.0+ 

Sandstone, coarse grained, light ye llow
brown to yellow-grey, coarse current 
crossbeds present, dipp ing. There are 
a fe w rusty weather ing concretions in the 
upper half of the unit. The unit weathers 
light grey to light brown. 29.0 

Height Above 
Base (feet) 

4082 

4070 

4045 

3945 

3895 

3695 

3685 
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Unit 
Unit Des er i ption Thickness 

59 Shale, greenish grey, in. part silty, a few 
concretions present. The unit weathers 
light grey. 

58 Sand, coarse grained, ye llow-brown; the unit 
weathers light yellow-brown. 

57 Shale, medium to dark grey, some plant 
fragments; the unit weathers light grey. 

56 Covered, probably shale, green, some 
exposure at its base. 

55 Shale, silty, medium grey as below, with 
traces of plant fragments. 

54 Shale, silty, greyish green, same as below. 

53 Covered, but probably shale, greyish green 
as below. 

52 Shale, silty, medium to dark grey, contains 
some inter beds of greenish shale as below. 

51 Shale, silty, greenish grey, weathers 
yellow-brown. 

50 Sand, medium grained, medium yellow-grey, 

49 

in part siltstone with organic fragments. 

Shale, in part silty, medium grey to dark 
grey at the top, weathers light grey to 
yellow-brown. This unit was mostly 

(feet) 

4.0 

5.0 

8.0 

13.0 

7.0 

4.0 

18.0 

19.0 

7.0 

3.0 

covered. 40.0 

48 Covered, a few outcrops of shale and s iltstone, 
grey. 25.0 

47 Sandstone, coarse grained, yellowish brown, 
and weathers light yellowish grey. 8.0 

46 Shale, silty, medium greyish brown. 3.0 

45 Cover not measured; calculated using altitudes 
and measured distance on air photos. 424 

44 Sandstone, coarse grained, ye llow-brown, 
some light grey parts. There are a fe w 

Height Above 
Base (feet) 

3656 

3652 

3647 

3639 

3626 

3619 

36 15 

3597 

3578 

3571 

3568 

3528 

3503 

3495 

3492 



Unit 

43 

42 

41 

40 

39 

38 

37 

36 

35 

34 
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Description 
Unit 

Thickness 
(feet) 

pebbles and traces of plant fragments. 
The unit weathers light grey with upper 5 
feet to 10 feet light yellow. The unit very 
notice able from the air; it appears to be 
due to weathering. The unit is coarsely 
crossbedded. It is underlain by yellow
grey shale, and lenses of conglomerate 
l inch to 2 inches in the lower belt, with 
pebbles up to 2 inches, and the average 
being l/2 inch. 

Covered, estimated between stations 21 and 
22 MJ. Slump andPleistocene cover. 

Station MJ. Next gully to west of station 
21 MJ. 

30.0 

40+ 

Shale, black. 7.0 

Sandstone, coarse grained, brown, finely 
laminated and prominent crossbedding, a 
few pebbles. The unit weathers light reddish 
brown. There are traces of plant fragments, 
and interbeds of lighter weathering sandstone, 
fine grained, and silts tone. The unit is 
jointed. 13.0 

Covered, but shale, dark grey at top. 12.0 

Shale, green, with some grey shale interbeds. 12.0 

Sandstone, medium grained, brown, abundant 
plant fragments along some beds. There are 
fine laminations and crossbeds. 10.0 

Covered. 25.0 

Sandstone, medium grained, yellow-grey, 
soft, weathers light grey. 20.0 

Covered, not measured; calculated using 
altitudes and measured distances on air 
photographs. 900+ 

Station 15 MJ. 

Sandstone, coarse grained, brown, a few 
plant fragments, and lignite fragments, 
crossbedded, weathers brown. 7.0 

Height Above 
Base (feet) 

3068 

3038 

2998 

2991 

2978 

2966 

2954 

2944 

2919 

2899 

1999 
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Unit 
Unit Description Thickness 

(feet) 

33 Shale, silty, and siltstone, medium grey, 
g rading into sandstone in the upper 5 feet. 10.0 

32 Sandstone, medium to coarse grained, light 
g re y to light brown, scattered lignite and 
plant fragments, with a unit of 6 inch 
concre tions at the base. Fine and coarse 
crossbeds present, dipping northeast. 
Some layers have clay and concretion 
fragments. It becomes finer grained 
towards t he top, a few layers of siltstone 
being present. The unit weathers light 
brown resistant. A 6-inch bed 2 feet above 
base has abundant clay fragments and a 
few pebbles. 12.0 

31 Shale, and clay, dark grey, silty. 8.0 

30 Sandstone, light brownish grey, fine to 

29 

28 

27 

26 

25 

24 

medium grained, a few plant fragments 
crossbedded with occasional clay and 
concretional pebbles up to l/2 inch. A 
few small reddish brown concretions 
present. The unit weathers light brown, 
resistant. The crossbeds present dip 
east. 

Shale and clay, dark grey becoming sandy 
and silty towards the top. 

Sandstone, fine to medium grained, soft, 
poorly consolidated, mostly covered, 
medium to dark grey in color. 

Covered a series of sandstone cliffs 20 to 
40 feet thick separated by 20 to 50 feet 
covered intervals. 

Station 16 MJ 

Sandstone, medium grained, medium grey, 
a few plant fragments, the unit weathers 
light grey, massive. Crossbedding present. 
This unit over lain by grey shale. 

Covered interval. 

Shale and clay, medium grey, partly covered. 

l 0.0 

l 0.0 

25.0 

205+ 

20.0 

10.0 

5.0 

Height Above 
Base (feet) 

1992 

1982 

1970 

1962 

1952 

1942 

1917 

1712 

1692 

1682 



Unit 

23 

21 

20 

19 

18 

17 

16 

15 

14 

13 

- 56-

Description 
Unit 

Thickness 
(feet) 

Sandstone, coarse grained, light rusty 
brown clay f:::·agments and plant fragments 
present . The unit weathers light brown, 
partly covered. 

Cove red interval, at its base is a layer of 

15.0 

shale, medium grey in calor. 8.0 

Sandstone, fine to medium grained, light 
grey, fairly abundant plant fragments, fine 
laminations and er os sbedding. Jointing 
prominent with strikes of 130° to 180° and 
with dips varying from 30 • to 70 °E. The 
unit weathers light grey with a reddish 
brown tinge . 13.0 

Sandstone and silt, interbedded, fine grained, 
brown and shale, silty, grey, in beds 1/2 
inch to 2 inches. The unit is more 
argillaceous at its base. The unit is partly 
covered. 23.0 

Shale and s ilty shale, light to dark grey, with 
1-inch to 2-inch lignite and plant fragment 
beds. 3.0 

Sandstone, predominantly coarse grained, 
brown to light grey, some crossbeds, a few 
organic fragments, concentrated in some of 
the crossbed laminations. The unit becomes 
finer grained at the base with some grey 
silts tone inter beds. The unit weathers light 
grey to light brown. There are a few rusty 
concretions and clay fragments , There are 
also fairly prominent laminations and 
jointing . 23.0 

Covered. 10.0 

Shale, light to medium grey, with traces of 
plant fragments. 2.0 

Lignite, black, fairly soft. 1.0 

Sandstone, fine grained, light grey to finely 
laminated with tl aces of plant fragments. 
The unit weathers light grey resistant. 8.0 

Covered. 30.0 

Height Above 
Base (feet) 

1677 

1662 

1654 

1641 

1618 

1615 

15 92 

1582 

1580 

1579 

15 71 
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Unit 
Unit Description Thickness 

(feet) 

12 Shale, silty, light to dark grey, partly 
covered. 30.0 

11 Sandstone, fine to medium grained, light 
grey to light brown. Some layers 1/2 inch 
to 3 inches more indurated and concretion
ary. There are occasional laminations of 
plant fragments. The unit weathe rs light 
g rey. 20.0 

10 Clay, medium grey, a few thin lignite and 
plant fragment beds. The unit is mostly 
covered. 15.0 

9 Large unmeasured covered section. 
Calculated using altitudes of measured 
distance on air photos. 348+ 

8 

Station 17 MJ. Lat. 120 • Long. 15 • NE 

Interbedded sandstone, very coarse grained, 
light to medium grey, with scattered 
pebbles up to 1/2 inch. The unit is well 
indurated and hard; with conglomerate, 
pebbles subrounded up to 1 inch, average 
1/4 inch in size, in a light grey, very 
coarse grained sandstone matrix. Bedding 
is 1 foot to 3 feet thick. The unit weathers 
light grey. This unit was over lain by grey 
silty clay, mostly covered with abundant 
lignite present in the tal us. 

7 Covered unmeasured, calculated using 

6 

altitudes and measured distance on air 
photos. 

Station 18 MJ. 

Sandstone, fine to medium grained, greyish 
brown, with a fe w interbeds of siltstone and 
silty shale in the upper half. The unit 
weathers recessive, very poorly exposed. 

5 Covered, unmeasured calculated using 
altitudes and measured distance on air 
photos. 

Station 19 MJ. 

10.0 

200+ 

20.0 

400+ 

Height Above 
Base (feet) 

1541 

15 11 

1491 

1476 

1128 

1118 

918 

898 
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Unit 
Thi ckness 

(feet) 

4 Silts tone a nd clay, in part silty, light grey 

3 

2 

to brown w ith plant f r agments, whi ch are 
abundant at the base. The unit i s partly 
covered. 

Shale, light grey to gre e nish grey, weathe rs 
light cream to white. Samples taken. 

Conglomerate, upper 5 feet wi t h light grey 
c l ay m a trix, pebbl e s i ze 1/2 i nch to 8 
inches, subrounded a nd mostly light g r eyish 
gree n s iltstone, abundant plant a nd lignite 
fragments in the matrix . The m atrix i s of 
f ine pebbl ed conglome r ate, g r eenish grey, 
and clay . The unit weathe rs rus t y brown . 
Ther e is a tr ace of red weather ing near the 
base. The unit i s very poorly consolidated. 
Pebbl es and cobbles make up 50o/o to 70o/o of 
the rock. S ample taken. 

Additiona l exposure of congl omerate upstre a m, 
weathers r ed and ye llow, cal cul a t ed from 
altitudes and air photos . Followe d by 

15 .0 

8.0 

75.0 

extensive cover to Pal aeozoi c rocks . 400+ 

Height Above 
Base (feet) 

498 

483 

475 

400 
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BONNET PLUME FORMATION (upper part), PEEL RIVER 

Section 7. This section was measured on the south side of the Peel River 
about 8 miles downstream from the mouth of Wind River (65°53 1N, l35°1071W) 
in the vicinity of the burning lignite locality. The lignite seams in this 
section probably correspond to those in the upper part of section 6. 
Measurement was made by staff and tape in late May . 

Unit 

26 

25 

24 

23 

22 

21 

20 

19 

18 

Des er iption 
. Unit 

Thickness 
(feet) 

Cover of Pleistocene. 

Sandstone. 

Recessive zone, probably shales, weathers 
light yellow to grey. 

Shale, light to dark grey, with abundant 
plant fragments. One partial tree trunk 
observed. 

Sandstone, medium to coarse grained, light 
grey, weathers light grey, very resistant. 

Conglomerate, grey, pebbles up to 2 inches 
and with an average of l/2 inch; soft, 
crossbedded. There are a few interbeds of 
sandstone. The unit weathers grey. The 
matrix of coarse grained sandstone forms 
about 30o/0 of the rock. 

Covered, with talus of shale, grey, and 
lignite. One bed of lignite at the top. 

Shale and silts tone, light grey to light 
brown, weathers the same. 

Sandstone, light brown, medium grained, 
weathers light grey, brown at base. 

Sandstone and conglomerate, light grey, 
finely laminated, and crossbedded, pebbles 
up to 1 inch, average l/2 inch. There is a 
layer of clay balls 1/3 of the way up. The 
conglomerate makes up about 60% of the 
unit. 

Covered- 0-50 1• 

20.0 

50.0 

l 0.0 

7.0 

26.0 

21.0 

8.0 

2.0 

65.0 

0-50.0 

Height Above 
Base (feet) 

543 

523 

473 

463 

456 

430 

409 

401 

399 

334 
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Unit 
Unit Description Thickness 

(feet) 

17 Shale, light to dark grey, traces of plant 
fragments, weathers light grey. 8.0 

16 Covered. 10.0 

15 Shale, grey, in parts has abundant plant 
fragments. 1.0 

14 Sandstone, fine grained, grey, abundant 
plant fragments. 3.0 

13 Lignite, in part burning, dark grey, plant 
stems, branches, trunks, giving off carbon 
monoxide and other fumes. According to 
Camsell (1906, p. lOcc) this has been 
burning since before 1890. 3.0 

12 Covered- between 30 and 45 feet is the 

11 

10 

9 

8 

prominent burning lignite seam. 

Shale and clay, basal 5 feet dark grey, 
remainder white to ye llo w pink. It 
weathers light yellow to red. 

Lignite, black; the upper 2 feet is very 
argillaceous. 

Shale and clay, grey to red (the red being 
probably a weathering feature along the 
fracture) a few traces of plant fragments, 
weathers light grey. The shale is 
predominantly light grey. The upper 5 feet 
is light in calor. 

Conglomerate and sandstone, light grey; 
sandstone is coarse grained, crossbedded 
pebbles in the conglomerate up to 2 inches, 
with the average being l/2 inch to 3/4 inch. 
The conglomerate is restricted to 1 inch to 
1 foot layers, lenticular ; the unit weathers 
light grey and forms a very resistant cliff. 
There are some lignite fragments. The 
upper 2 feet is slightly more resistant 
yellow sandstone, coarse grained. 

7 Conglomerate, brown, pebbles up to 2 inches, 
with the average of 1/4 inch to 1/2 inch; it is 
60o/o-70o/o pebbles; the matrix is of fine 

45.0 

25.0 

5.0 

32.0 

35.0 

Height Above 
Base (feet) 

284 

276 

266 

265 

262 

259 

214 

189 

184 

15 2 



Unit 

6 

5 

4 

3 

2 

2 
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Description 
Unit 

Thickness 
(feet) 

conglomerate and sandstone, coarse 
grained, of mostly chert and quartz. 
There are abundant clay balls and clay 
fragments in the upper 5 feet. The unit 
weathers light grey-brown, resistant. 16.0 

Covered. 8.0 

Siltstone and sandstone, brown, with 
abundant white specks, weathers brown, 
very hard, forming a prominent unit 
whi ch caps underlying sandstone. 2.0 

Sandstone, coarse grained, grey, conglom
erate in part in the basal 10 feet. There 
is finely laminated crossbedding. The 
unit weathers light grey resistant, and 
has a l~foot bed of silty shale on top. 24.0 

Shale, dark grey, some layers w ith abundant 
plant fragments. The unit weathers light 
brown, partly covered. 21.0 

Sandstone, coarse grained, light grey in 
part conglomeratic, especially in the 
basal 5 feet, crossbedded. Some 
contortion structure present, and also 
wood fragments. At 18 feet there is a l~foot 
shale bed, dark grey. The unit weathe rs 
lightgrey. 36.0 

Shale and siltstone, possibly some sandstone, 
brown to dark grey, capped by a 1-foot 
shale interval containing abundant plant and 
lignite fragments. In the cliff face to the 
northeast there is an additional 50 to lOO 
feet of section exposed beneath here. This 
unit weathers light grey . + 10.0 

25 MJ Tertiary Peel River 

Shale and siltstone, brown, a few fine 
sandstone interbeds and a fe w concretions . 25.0 

Sandstone, medium brownish grey, coarse 
graine d, weathers light grey. 9.0 

Height Above 
Base (feet) 

117 

101 

93 

91 

67 

46 

10 
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Unit 
Unit Description Thickness 

3 Conglomerate and conglomeratic sandstone, 
brown, some lignite fragments, pebbles 
up to l inch, with an average of l/4 of an 
inch. Crossbedding present. The unit 

(feet) 

weathers light grey to light brown. 35.0 

4 Shale, medium grey. 5.0 

5 Sandstone, brownish grey, coarse grained 
w ith minor amounts of conglomerate. 

Base of section at river. 

Height Above 
Base (feet) 

5.0 
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APPENDIX II - PALAEONTOLOGY 

Some of the fossil determinations for the late Mesozoic rocks of northern 
Yukon ar e com piled below with comments obtained from reports by D. C. McGregor 
and W. A. Bell (WAB) of the Geological Survey of Canada and G. E. Rouse (GER), 
Department of Biology and Botany, University of British Columbia. Location and 
approximate stratigraphic position of these collections are given. 

EAGLE PLAIN FORMATION 

Location: GSC loc. 6587 (WAB) 66° 39~'N 138° 05'W Porcupine River, about 2 
miles below Burnthill Creek. 

Identification : Nymphaeites exemplaris Rollick 

Remarks: It is generally poor practice to accept occurrence of a single plant 
species as a basis for refined age correlation. ~· exemplaris occurs 
in the Kaltag Formation of Alaska and the Dunvegan Formation of 
Alberta, both assigned by the writer a Cenomanian age. It occurs also 
at locality 6590 in association with other species that are considered 
to denote a Cenomanian age . 

Location: GSC loc. 6589 (WAB) 66°42'N l 37° 58 'W Porcupine River, at mouth of 
Ellen Creek. 

Identific ation: Tumion gracillimum Rollick 

Metasequoia cuneata (Newberry) Chaney pars 

Pseudoprotophyllum boreale (Dawson) Rollick 

Remarks: In addition to above the plant collection includes many fragments of 
platanoid leaves that, owing to lack of base and essential marginal 
features, are unidentifiable . Early Cretaceous beds have such le aves, 
which include the genera Platanus, Protophyllum, Pseudoprotophyllum, 
Credneria etc . , in particular abundance. .'[. gracillimum and 
Pseudoprotophyllum are so far as !mown, characteristic early Upper 
Cretaceous species, and the age of the beds at this locality is 
considered to be Cenomanian. 

Location: GSC loc. 6589 (GER) 66° 42'N 137°58 'W. 

Identification: Anemi a sp. 

Sphagnum antiquasporites Wilson & Webster 

Gleichenia concavisporites Rouse 

bladdered conifer pollen 

Range: Upper Cretaceous; probably Maestrichtian 
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Location: GSC loc. 6590 (WAB) 66°43'N 137° 56 'W Porcupine River, 2! miles 
southeast of Shaeffer Lake. 

Identification: Tumion gracillimlim flollick 

Cephalotaxopsis heterophylla Hollick 

Nilssonia alaskana Hollicl< 

Pseudoprotophyllum boreale (Dawson) Hollick 

Viburnum sp. cf. simile Hollick (non Knowlton) 

Trochodendroides nebrascensis (Newberry) Dorf 

Nymphaeites exemplaris Hollick 

Carpites sp, 

Remarks: Of the named species in this collection Cephalotaxopsis heterophylla, 

Tumion gracillimum, Pseudoprotophyllum boreale, and Nymphaeites 

exemplaris occur in the Kaltag Formation of Alaska, while Nilssonia 

alaskana occurs in both Kaltag and stratigraphically higher beds of the 

Chignick Formation. Trochodendroides nebrascensis occur in both 

Lance and Dunvegan (Cenomanian) Formations. The age of the beds 

at locality 6590 is considered to be Cenomanian. 

Location: GSC loc . 6590 (GER) 66°43'N 137° 56'W. 

Identification: Podocarpidites sp. 

Vitreisporites sp. 

cf. Rhamnus sp. 

cf. Gleicheni a concavisporites Rouse 

Range: Upper Cretaceous; probably Maestrichtian 

Location: GSC loc. 6591 (WAB) 66° 53'N 137°42'W Porcupine River, near mouth 
of Shaeffer Creek. 

Identification: Myrtophyllum boreale? Seward 



Remarks: 
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This form being doubtfully identified is not in itself diagnositc of age 
within the Upper Cretaceous . The type specimen was derived from 
the Atane series of Greenland, from beds apparently of Cenomanian 
age. 

Location: GSC loc. 6592 (GER) 66° 56'N137°43'W Porcupine River. 

Identification: Gleichenia concavisporites Rouse 

Tricolpopollenites sp. 

syncolpate pollen 

Cicatricosisporites sp. 

Proteacidites cf. mollis Samoilovitch 

Deltoidospora cf. diaphana Wilson & Webster 

Tricolpites sp. (Sam. & Mtch.) Upper Maestrichtian 

Lycopodium sp. clavatoides Couper 

Sphagnum antiquasporites Wilson & Webster 

Vitreisporites sp. 

Range: Upper Cretaceous; probably Maestrichtian 

REINDEER FORMATION 

The following spores and pollen have been prepared from rock samples 
collected from sections 3 and 4 (Appensix I) and identified by Dr. Glenn E. Rouse , 
Department of Botany, University of British Columbia. More recently (November 8, 
1966) Dr. Rouse would suggest that the closest age assignment possible for all the 
material studied from sections 3 and 4 is Palaeocene. Section 3 is on east side of 
Mzckenzie Delta 4~ miles northwest of Reindeer Depot (134° 13'W 69° 45 1N). Section 4 
is on east side of Mackenzie Delta 4 miles southeast of Reindeer Depot (134° 03'W 
68° 38'N). 

Location: Section 3, unit 19 GSC loc. 6626. 

Identification: Castanea sp. 

Myrica sp. 

Pinus sp. 

Sphagnum sp. 



Osmunda sp. 

Ericacaeae tetrad. 
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Range: Early Tertiary; probably Paleocene. 

Location: Section 3 tmit 17 GSC loc. 6624. 

Identification : Betula sp. 

Corylus sp. 

Myrica sp. 

Fterocarya sp. 

Salix granopollenites Rouse 

cf. Rhamnus sp. 

Liliacidites variegatus Couper 

cf. Gleichenia angulata Naumova 

Sphagnum sp. 

Anemia striosporites Rouse 

Osmundacidites primarius (Couper) Wolff 

Deltoidospora diaphana Wilson & Webster 

Triplanosporites minimus 

Pinus sp. 

Ericaceae tetrad 

Range: Maestrichtian to Paleocene; probably Paleocene 

Location: Section 3, unit 14 GSC loc. 6625. 

Identification: Aquilapollenites (Projectoporites) spinulosus Mtchedlishvili 

Alnus sp. 

Coryl~s sp. 

Tilia sp. 

Carya sp. 
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Range: Maestrichtian to Paleocene; probably Paleocene. 

Location: Section 3, unit 11 GSC loc. 6632. 

Identification: Ulmus sp. 

Salix minutapollenites Rouse 

Carya juxtaporipites Wodehouse 

Pinus sp. 

Deltoidospora sp. 

Range: Early Tertiary; probably Eocene. 

Location: Section 3, unit 7 (from top) GSC loc. 6631. 

Identification: Ulmus sp. 

Range: 

Location: 

Alnus sp. 

Ericaceae tetrad 

Pinus sp. 

Salix minutapollenites Rouse 

Tilia sp. 

cf. Gleichenia cf. angulata Naumova 

small tricolpate - cf. Rhamnus 

Carpinus sp. 

Fterocarya sp. 

Corylus sp. 

Betula sp. 

Carya tripollenites Rouse 

Taxodium or Metasequoia 

Late Paleocene to Oligocene; probably Eocene. 

Section 3, units 4 to 6 ? GSC loc. 6635. 
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Identification: Triplanosporites sp. 

Osmundacidites primarius Wolff 

Carya juxtaporipites Wodehouse 

Betula claripites Wodehouse 

Range: Early Tertiary; probably Eocene. 

Location: Section 3, unit 3 GSC loc . 6636. 

Identification: Pinus sp. 

Deltoidospora diaphana Wilson & Webster 

Corylus tripollenites Rouse 

Quercus granopollenites Rouse 

Salix minutapollenites Rouse 

Range: Early Tertiary; probably Eocene. 

Location: Section 4, unit 13 GSC loc. 6634. 

Identification: Carpinus sp. 

Betula sp. 

Pinus sp. 

Glyptostrobus sp. 

Range: Early Tertiary; probably Eocene. 

Location: Section 4, unit 12 GSC loc. 6633. 

Identification: Osmundacidites primarius Wolff 

Range: 

Sphagnum antiquasporites Wilson & Webster 

Pinus sp. 

Glyptostrobus sp. 

Alnus sp. 

Early Tertiary; probably Eocene. 
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Location: Section 4, unit 9 GSC loc. 6638. 

Identification: Sphagnum antiquasporites Wilson & Webster 

Sphagnum reginum Drozh. 

Extratriporopollenites sp. cf. major Mart. 

Extratriporopollenites menneri (Boch) Mart. 

Myrica sp. 

Castanea minutapollenites Rouse 

illmus sp. 

Ericaceae tetrad 

Carpinus sp. 

Glyptostrobus sp. 

Larix - Pseudotsuga 

Taxodium - Metasequoia 

Podocarpus sp. 

Pinus sp. 

cf. Dacrydium sp. 

Picea grandivescipites Wodehouse 

Sciadopitys sp. 

Range: Maestrichtian to Paleocene; probably Paleocene. 

Location: Section 4, unit 6 GSC loc. 6637 . 

Identification: Aquilapollenites ( Triprojectus) cf. dispositus 
Mtchedlishvili (Danian) 

Alnus sp. 

Ginkgo sp. 

Pinus sp. 

Taxodium - Metasequoia 

Larix - Pseudotsuga 



Range : 

illmus sp. 

Betula sp. 
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Salix minutapollenites Rouse 

Glyptostrobus sp. 

Azolla microspores 

Maestrichtian to Paleocene; probably Paleocene. 




