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GEOLOGY OF THE BEAUFORT-MACKENZIE BASIN 

Abstract 

The pericratonic Beaufort -Mackenzie Basin is 
a structural depression resulting from extensional 
and wrench tectonics ne ar the continental margin of 
the southern Beaufort Sea . Down-to-basin block 
fau lting along the Aklavik Arch Complex forms its 
southeastern margin, while Columbian to Laramide 
uplifts of the eastern nose of the Brooks Range 
Geanticline and Romanzof Uplift flank the basin on 
the southwest. 

Sedimentation in the basin began in Late Tri
assic time when marine waters flood ed the northwes 
tern corner of Yukon Territory. Fol lowing a hiatus 
at the end of the Triassic , continuous sedimenta
tion commenced in Early Jurassic time when neriti c 
sands were deposited adjacent to the Peel Landmass 
and pe Ii tic equivalent s were tran sport ed westward 
into Blow Trough and northeastward into Kugmallit 
Trough. Epicontinental sedimentation continued in
to Early Cretaceous time, and was followed by the 
deve lopment of fluviodeltaic systems a lon g the 
flank of the Ak l avik Arch Comp l ex. Syn deposi tion a l 
and later Laramide faulting in the Complex formed 
s tructure s which have yielded significant amounts 
of hydrocarbons near Parsons Lake . 

During the Early Cretaceous, a major, right
lateral, s trike- s lip fault propagated across north 
ern Alaska to the south side of Old Crow Stock (Kal
tag Fault). It s presumed continuation, the Porcu
pine Fault, and the Yukon Fau lt to the southeast 
converge and veer no rthward immediately west of 
Richardson Mountains. No rthward from this restrain
ing bend, these fault s splay into an array of near 
vertical faults 1vi th both r everse and ri gh t -l ateral 
displacements . This array con tinues off shore to 
the inner s ide of the uplifted rim of the continen 
tal margin. Within the Blow Trough, a depression 
exaggerated by movement s along these faults, the 
Aptian-Albian f lysch sediments were deposited, while 
immediate l y eas t of Cache Creek Hi gh, a condensed 
section of phosphatic iron carbonates developed. 
Coeval l ittora l and alluvial sandstones deposited 
near the crest of the Esk imo Lakes Arch of Tuktoy
aktuk Peninsula contain oil near Atkinson Point. 

Following a long interva l during the Late Cre
taceous of relative quiescence and s low mud accumu
l ation, the Laramide Orogeny commenced in l ate Late 
Cretaceous time and continued into the l ate Ceno 
zoic. Episodic uplift and erosion in northern 
Alaska and Yukon and along the entire Mackenzie Arc 
provided the detritus for a thick molassic succes
sion which prograded seaward toward the continental 
margin in a series of progressively offlapping 
cycles . In the Richards I s land Basin, prode ltaic 
muds were intruded into coeval and younger fluvio
deltaic sediments to form diapiric s tructures that 

Resume 

Le bassin de Beaufort-Mackenzie, etabli en 
bordure d 'un craton, est une depr ession structurale 
due a une tecton ique d'etirement e t de basculement 
pres de la marge continentale de l a parti e sud de 
l a mer de Beaufort. Des blocs failles en escali er 
descendant vers l e centre du bas sin , le long de 
l'arche comp l exe d'Aklavik, constituent sa bordure 
sud-est, alors que l es sou l evements des orogeneses 
du Columbien et du Laramide de l'extremite orien
t a l e du geanticlina l du chafnon Brooks et le sou
levement de Romanzof bordent le bassin au sud- oue s t. 

La sedimentation a commence clans l e bassin au 
Tri as superieur au moment ou les eaux marines ont 
envahi la zone nord- oues t du Yukon actuel. Apres 
une interrup tion au Trias superieur, l a sedi menta
tion continue a commence au Jurassique inferi eur et 
de s sab les neritiques se sont deposes a cote de la 
mass e continentale de Peel; les equivalents peli
tiques ont ete tran sportes vers l'ouest clans l a 
depressions de Kugmallit . La sedi ment ation epicon 
tinenta l e s 'est poursuivie au cours du Cretace in
feri eur, e t a ete suivie par la formation de sys 
temes fluviode 1 ta1ques le long du flanc de 1 ' arche 
complexe d ' Aklavik . Les failles contemporaines de 
la sedimentation, puis ce ll es de l'orogenese du 
Laramide qui decoup ent l'arche ont forme des struc 
tures qui ant fourni des qu antites importantes 
d'hydrocarbures, pres de Parsons Lake. 

Au Cretace inferieur, un e fai Ile de decroche 
ment dextre importante s ' est developpee en travers 
du nord de l' Alaska jusq u ' au sud de Old Crow Stock 
(faille de Kaltag). La faille de Porcupine et l a 
fai ll e du Yukon, qui en sont l e prolongement sup 
pose vers l e sud-es t, convergent puis s ' orientent 
vers l e nord juste a l'est des chafnons Richardson. 
A partir de cette courbe, en direction du nord, ces 
failles se disposent en un faisceau de faille s 
quaise -vertical es: failles inverses ou decroche
ments dextres. Cette disposition se poursuit en 
mer jusqu'au cote interieur de la bordure soulevee 
de l a marge continenta l e. Dans l a depression de 
Blo1v, qui a ete accentuee par l es mouvement s sur
venus le long de ce s fail l es, se sont deposes les 
sediments de type flysch de l ' Albien et de l'Aptien, 
alors qu'immedi a t ement a l'est de Cache Creek High, 
s'est formee une serie condensee de roches carbon
atees phosphatees ferriferes. Le s gres de la m!me 
epoque, littoraux et alluviaux, qui se sont deposes 
pres de l a cr!te de l'arche d' Esk imo Lakes, clans la 
penin sul e de Tuktoyaktuk, contiennent du petrol e 
pres de l a point e Aktinson. 

Apres un long interva ll e de ca lme re l atif et 
de lente accumulation de boue s au Cretace super i eur, 
l' orogenese du Laramide commen~a a l a fin du Cretace 
superieur e t se poursuivit jusqu'a la fin du Cenozotque. 



are hydrocar bon-bearing . This region is defined as 
the "lutokinetic di apir field". Northwes t of the 
Ka lt ag - Rapi d Fault Array, continued r ight-la t e r a l 
movements of the "Alaska Block" resulted in the in
trusion of Lower Cretaceous and older s hale masses 
into the Upper Cretaceous and Tertiary sequences. 
This region is called the "tectonokinetic di api r 
field", and also is be li eved to have a favour abl e 
petroleum potential. 

Des soulevements et un e erosion episodiques, dans 
l e nord de l' Al aska e t du Yukon ainsi que le lon g 
de l ' ensembl e de l'arche ont fourni l a source de 
sediment s detrit iques d'une epaisse succession de 
molasse qui s ' est developpee en direction du l arge, 
vers l a marge con t i nent a l e, en un e suit e de cyc l es 
se decouvrant progressivement. Dans l e bassin de 
Richards I s land, l es boues des couches de base sont 
interpenetrees par des sediment s contemporains OU 

ulterieurs f luviode lta1ques e t cons tituent des 
structure s diapiriques contenant des hydrocarbures. 
Cett e region est defi nie comme le "domaine des dia 
pirs dus a l a plasticite des boues". Au nor d- ouest 
du faisceau de failles de Kaltag - Rapid , la pers i s
t ence des mouvements des decrochemen t s dextres du 
"bloc de l' Al aska" a provoque l'intrusion de masses 
de schi s t es du Cretace inferieur, ou plus anciens, 
clans l es successions du Cretace superieur et du 
Tertiaire . Cette region est appe l ee "le domaine 
des diapirs d'origine tectonique" e t on pense qu'elle 
a aussi un potential petrolier favorabl e. 



GEOLOGY OF THE BEAUFORT-MACKENZIE BASIN 

INTRODUCTION 

The Beaufort-Mackenzie Bas in i s a pericratonic 
basin s ituat ed adjacent t o the southwestern limit of 
the northern Canadi an continenta l margin. In geo
graphic terms , it under lies the northern Richardson 
Mountains and Yukon Coasta l Plain, the modern Mac 
kenzie Delta, Tuktoyaktuk Peni nsula and the adj acent 
offshore r eg ion beneath Beaufort She lf out to the 
200 m (656 f t) isobath . The area thus enclos ed is 
approximately 155 000 km 2 (60 000 sq miles ) (Fig. 1) . 
It can be classed as a Mesozo i c and Cenozoic succes 
sor basin, structura lly and stratigraphically dis
cordant above Proterozoic and Paleozoic sediment s . 
Sedimentation began approximate l y 200 million years 
ago (Late Triassic) and continues at present in the 
active area of Mackenzie Del t a. The basin fi ll con
sists predominant l y of elastic t erri genous rocks 
whi ch display an evolut ion of c l assical geosynclinal 
char acter [in depositional phases (Young, 1973b) ]. 
The se include an epicontinental phas e at the base 
of the sequence, followed by a syntectonic fl yscho id 
phase west of Mackenzie Delta, and then completed by 
a long - lived mo l assic phase beneath the northern 
Yukon Coastal Pl ain and modern Mackenzie Del t a . 
These deposi tional phases represent responses to 
specific per iods of epeirogenic and orogenic tect on
ism in the Briti sh , Barn and Richardson Mount ains to 
the wes t and within the various components of the 
Aklav ik Arch Complex. 

The Beaufort-Mackenzie Basin i s bounded s truc
turally by the Romanzof Uplift in the west, the Ak 
lavik Arch Comp l ex in the southeast, and the contin
enta l margin . Throughout its depositiona l history, 
the boundaries of the basin varied considerably due 
to the various phases of epeirogenic and orogenic 
t ectonism affecting the posit ion, de gr ee and l onge 
vity of marine trans gress i ons and regressions. 

PREVIOUS AND ALLIED STUDI ES 

Much of the interpretation presented in thi s 
paper i s based on the pioneering work of the Geolog
ical Survey of Canada ' s Operat ion Porcupine, under 
the leade rship of D.K. Norri s (Norri s et al . , 1963 ; 
Norri s , 1970, 1972, 1973) and the independent s tra 
ti graphic work of J . A. Jeletzky (1958, 1960, 196 l a, 
b, 1967, 197la, 1972, 1974, 1975c) . Important stra 
tigraphic and biostrati graphic data have been pro 
vided a l so by Martin (1959), Mount joy (1967a, b), 

Manuscript r eceived: June 2, 1976. 
Authors ' address: Ins titute of Sedimentary and 

Petroleum Geology 
Geological Survey of Canada 
3303 - 33rd Street N.W . 
Calgary, Alberta T2L 2A7 

Chamney (1971, 1973), Lerand (1973), Cote et al. 
(1975), Hawkings and Hatleli d (1975), Bowerman and 
Coffman (1975), Poulton and Callomon (1976), Bri 
deaux (1973, and i n Barnes et al ., 1974) , Brideaux 
and Jeletzky (in Barnes et al ., 1974) , and Stap lin 
(1976). Import ant geophysical papers have been 
published by Hofer and Varga (1972) and Sirri ne 
(1973). 

RECENT AND CURRENT STUDIES 

Explorat ory dri ll i ng began in the Mackenzie 
Delta in 1965 when the B.A.-Shell-I.0.E. Reindeer 
D- 27 borehole penetrated a thick succession of Ter 
tiary deltaic and Cretaceous mari ne sediment s. 
Since that time , severa l important gas and oil di s 
coveri es have been made in rock s of Terti ary and 
Ear l y Cretaceous age both on land and in the adj a 
cent offshore region. The intense dri ll ing and 
geophysica l activi t y by the petrol eum industry, in 
addition to surface stratigraphic and s tructura l 
s tudi es over the past severa l years by the Geologi
cal Survey of Canada, have revea l ed th at the Beau
fort-Mackenzie Basin possesses a high l y complex 
architecture, the det ai l ed nature of which is sub 
ject to considerable debat e . The objective of the 
present paper is to describe , in some det ail, the 
s tructural, s trat igraphic, and sedimentologica l 
concept s of the deve l opment of the bas in as they 
are unders tood by the authors. 

The major subject s for discussion in clude: 

1. The basic st ructura l and s tratigraphic e lements; 

2 . The depositiona l styl es and pa l eogeography 
associa t ed wi th the various sedimentary sequences; 

3 . The tectoni c history and structural deve lopment 
of the basin ; and 

4 . The petro l eum potential of the basin. 

AREAS OF RESPONSIBILITY 

Yorath began s tud ies of the Beaufort-Mackenzie 
Basin in 1968 following mapping and stratigraphic 
work on the Cretaceous and Tertiary success ions eas t 
of Mackenzie Delta during Operation No rman . He then 
carried out subsurface stratigraphic studies of t he 
basin during the initial period of exploration ac 
tivity. During the pas t four years, he has concen
trat ed hi s interes t in the adjacent offshore ar ea 
and on the tectonic styl e of the area as i t r e l at es 
to the origin of the Arctic Ocean Basin . 

Young began surface s tratigraphic s tud ies west 
of Mackenzie Delta in 1970 and subsequentl y extended 
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his work to include subsurface stratigraphy and sedi
mentology . lie is responsible in this paper for stra 
tigraphic and sedimentological interpretations of 
the ~·lesozoic and Cenozoic rocks both west of and in 
the subsurface of Mackenzi e Delta . 

Nyhr commenced subsurface stratigraphic studies 
in the area in 19 72 and has contributed to the corre
lation framework and sedimento logical interpretations. 

The stratigraphic data on 1vhich this paper is 
based are derived from numerous field sections s tudied 
by the authors and by J.A. Jeletzky, as 1vell as from 
approximate ly 100 exploratory boreholes released 
from confidential status as of March 31, 1976 (Fig. 1). 
The location of boreholes mentioned in the text 
and illustrated on the cross-sections are recorded 
in the Appendix and their locations illustrated on 
Figure 1. Structural data were obtained from person 
al observations by the authors and largely from the 
numerous reports by D. K. Norris. Some of the con
cepts related to tectonic history and structural 
style of the basin are deri ve d from the present 
work of D.K . Norris . 
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GEOLOGICAL SETTINI, 

INTRODUCTION 

The Beaufort-Mackenzie Basin is enclosed struc
turally by the northern Interior Platform, the Cor 
dilleran Orogen and the northern continental margin. 
In terms of basin classification, it belongs to the 
c:1tegory "Unstable Coastal ~largin Basins" of McCros
san and Porter (1973) and to a combination of "Ex
tracontinental Downwarp to Sma ll Ocean Basins" and 
"Tertiary Deltas" of Kl emme (1971). Although these 
classifications are compatible with information 
then available, they now are regarded as overly sim
p l istic in view of modern data and interpretations 
pertaining to the origin of the Canada Basin, north 
Yukon wrench tectonics (Yorath and Norris, 1975), 
and the role of cratonic arches both beneath Mac 
kenzie Delta and the northern rim of the Sverdrup 
Basin (Meneley et al. , 1975). Contrary to the thesis 
adopted by Lerand (1973), it is assumed herein that 
the floor of the Canada Basin is underlain by ocean
ic crust of Mesozoic or younger age and that the 
deve l opment of the Beaufort-Mackenzie Basin is re
l ated to Arctic p late tectonics . Discussion of the 
details of this relationship is beyond the scope of 
this paper; however, for the reader interested in 
the arguments, both in favour of and opposed to 
modern Arctic Ocean plate tectonic concepts, the 

follo1ving papers ar e suggested : Carey ( 1955) , Mia ll 
(1973), Churkin (1973), Ostenso and \\/old (1973), 
Tailleur (1973), Meyerhoff (1973), Herron et al . 
(1974), Yorath and Norris (1975), Clark (1975) and 
Jeletzky (1975c) . 

SUMHARY OF TECTONIC ELEMENTS 

Recently, a large number of tectonic e l ements 
have been named in the region; some are strictly 
Laramide (Campanian to late Eocene, sensu Douglas, 
1970) features, others are exclusively older and 
sti ll others have sustained multiple episodes of 
deformation concluded by Laramide structura l expres 
sion. An attempt is made herein to suggest a group 
of names for the exclusively ancient e l ements as 
distinct from those features wi th principally Lara
mide expression. In a generic sense, the term "up 
lift" is reserved for structurally and topographi
cally elevated areas, manifest in the present geo
metry as anticlinoria, horsts, etc. This is distin 
guished from an "arch" or "high" i n that the latter 
are considered to include positive crustal areas, 
which did not subside as rapidly as surrounding 
areas during sedimentation, and which are recognized 
mainly on the basis of internal and external strati 
graphic relationships. Commonly these older ele
ments were remobilized during Laramide deformation. 
The term "arch" is used for relatively large, anti 
formal positive areas, whereas a "high" is smaller 
in areal extent and not ne cessarily anticlinal in 
cross-section. Figures 2 and 3 illustrate Mesozoic 
(Columbian) and Tertiary (Laramide) tectonic ele
ments, respectively . 

Mesozoic (Columbian) tectonic elements 

The Romanzof Uplift (Fig. 2) (Payne, 1955) in 
northern Alaska developed principally during Colum
bian (Late Jurassic to earliest Late Cretaceous, 
sensu Douglas, 1970, p. 450) tectonism, and in Canada 
is expressed as the British and Barn Mountains . 
Earlier Ellesmerian (Late Devonian-Early Missippian) 
movements are indicated by the pronounced angular 
unconformity between the widespread !li ssissippian 
Kekiktuk Formation and the Proterozoic Neruokpuk 
Formation in the Barn Mountains (Norris, 1974) . 
Late Precambrian deformation in Romanzof Uplift is 
suggested where a Lower and Upper Cambrian trilobite
bearing volcanic agglomerate and limestone unit rests 
with angular unconformity on the Neruokpuk Formation 
(Norris, ibid . ). 

The Keele-Old Crow Landmass is a term first 
used by Jeletzky (197la, 1972) to describe the Late 
Jurassic and Early Cretaceous eastward expansion of 
the ancestra l Brooks Range of Alaska into western 
Yukon . This l andmass was situated adjacent to a 
trough named the Porcupine Plain-Richardson Moun
tains Marine Trough by Jeletzky (1975c) . This l at 
ter feature for the most part is the same as Blow 
Trough which the authors believe was connected to 
the Kandik Basin of east-central Alaska via the 
Kee le- Kandik Trough, rather than extending south 
ward into Eagle Plain as argued by Jeletzky (ibid.). 
Northern Eagle Plain appears to have been the site 
of the Eagle Arch (Moorhouse, 1966 ; Young, 1975a), 
a northeasterly trending culmination bounding the 
southeas t side of the Kee l e - Kandik Trough. 

3 



.,,. 

7
0

° 

" 
a/ 

&/ 
~ 

",
 

~
 

~
 

/
~
 

' 
I 

....
....

....
....

....
....

.. 
/ 
__

__
__

 _.,../
 

-...
....

_ 
I 

-..
..,

 
I 

<'o
0 

I 
B

E
A

U
F

O
R

T
 

,,, 
I 

' 
I 

'-
, 

I 
' 

/ ---

M
A

C
K

E
N

Z
IE

 
/
/
 

/
/
 

/
/

BA
Y 

I 
\I

 -1:
 If 

/
/
 

II
 

I 

I 
n n 

I 
I 

: 
11

 f
 

:r:
 

I 
. 

" 
I 

·:\_· 
~ 

: 
~
 

1
1

 
. 

0 

I 
I 

: 
/
I
 

. 
/
/
/
 

/ 

0 

S
E

A
 

(]
=

 

0 .,,. 
-fu

 "" 
-
-
-
-
-
-
-
-
~
 

_
_

_
_ 

A
!.
£!
.i
~i
r_
il
l:
 _

_
 _

 

~
 

~
 

~
 "" ~ 

,_.
 

w
 

";
l 

,_.
 

w
 

q 

I 
) 

I E
a

rl
y 

E
a

rl
y 

C
re

ta
c
e

o
u

s
 s

h
o

re
li

n
e

 

Ht
i?l

 Lat
e

 E
a

rl
y 

C
re

ta
ce

o
u

s 
s
h

o
re

li
n

e
 

N
eg

a
tiv

e 
ax

es
 

P
o

si
tiv

e 
ax

es
 

F
a

u
lt

 

0 
K

ilo
m

e
tr

e
s 

1
0

0
 

0 
M

il e
s 

5
0

 

~
-
-
-
-
-
-
-
-
-
-
-
-

~1
~-
-
-
-

0 
0 

,_.
 

N
 ~
 

FI
G

U
R

E 
2.

 
M

ap
 

sh
ow

in
g 

C
ol

um
bi

an
 t

e
c
to

n
ic

 
el

em
en

ts
 

6
9

° 

6
8°

 

67
° 

G
SC

 



7Q
o 

67
° 

"' 

',
 

~I 
~f 

i~
 

0 ")
" 
~
 

' 
I 

' 
/ 

',
 

/
-
-
-
-
-
-
~
 

......
......

......
..... 

I 
'-.

...
 

I 
<'o

0 
I 

B
E

A
U

F
O

R
T

 
,,,

 
I 

' 
I 

'
,
 

I 
....

.. .
_

_
_

/ 

/ 

/ 
/ 

o
<o> 

M
A

C
K

E
N

Z
IE

/ 

/ f/
 

I 
B

A
Y

 

I 
/"

~ 
I 

S
E

A
 

-&
, 

(Y
) 

_
_

_
_

 -~
J-
_

_
_

 ~~
c_

.f
.!

r~
 _

_
 _

 
~
 

~
 

(Y
) 
~
 

.....
 

w
 "<l
 

A
N

D
E

R
S

O
N

 

H
O

M
O

C
L

IN
E

 

.....
 

w
 

q 

W<
><

l Po
s
it

iv
e

 a
re

a
 

k 
I Upl

if
t 

S
yn

c
li

n
e 

N
o

rm
a

l 
fa

u
lt

 

Th
ru

s
t 

a
n

d
 h

ig
h

-a
n

g
le

 f
a

u
lt

 

-+


..
!.

..
._

 

0 
K

ilo
m

e
tr

es
 

10
0

 

0 
M

il e
s 

~
-
-
-
-
-
-
-
-
-
-
-
-
-

\~
 -

-
-

0 
0 

5
0

 .....
 

N
 o;
 

FI
G

U
R

E 
3

. 
M

ap
 

sh
ow

in
g 

La
ra

m
id

e 
te

c
to

n
ic

 
el

em
en

ts
 

6
9

' 

6
8'

 

67
' 

G
S

C
 



The Peel Landmass, illustrated by Jeletzky 
(1975c), was a broad region of the exposed northern 
Interior Platform throughout much of Jurassic and 
Early Cretaceous time. Components of this landmass 
consisted of the Eagle Arch, Rat Jligh, Campbell Lake 
High and Eskimo Lakes Arch, which, together with the 
Cache Creek High in the centre of the broad Jurassic 
and Early Cretaceous basin (Blow Trough and Kugmal
lit Trough), constituted the Aklavik Arch Complex. 

The "Aklavik Arch" was one of the first tec
tonic e lements to be recognized in the region 
(Je l etzky, 196la). As originally defined, the arch 
i ncl ud ed the Rat and Campbell Uplifts as an earliest 
Cretaceous anticlina l structure. More recent work 
by Norris (1974) has shown the arch to consist of 
a number of components arranged in a right-hand en 
eche lon fashion. In Table 1 of Norris (i bid.), five 
angular unconformities and an equa l number of dis
conformities partition the s tratigraphic succession 
in the arch; these at test to a prolonged tectonic 
history extending from lat e Proterozoic to Tertiary 
time, during which the various components of the 
arch were intermittently and independently active 
(Norris, 1974; Yorath and Norris , 1975). The com
plex nature of this feature, revealed more clearly 
by geophysical exp l oration (Lerand, 1973) and dril
ling by the petroleum companies, led Yorath and 
Norris (op. cit.) to rename the feature the Aklav ik 
Arch Comp l ex . The Eskimo Lakes Arch, a part of the 
comp lex, is a term introduced herein to describe the 
elongate positive e l ement extending northeastward 
from the Campbe ll Uplift into the offshore area 
adjacent to northeastern Tuktoyaktuk Peninsula. 
Throughout most of its l ength, the arch is buried 
beneath Quaternary drift, and Tertiary and Upper 
Cre t aceous sedimentary rocks. The Cache Creek High 
(Fig . 2) was a positive element during Jurassic and 
Early Cretaceous time and had a marked influence on 
sediment distribution and facies. Other components 
of the complex include the Eag l e Arch and Rat High, 
which represent Jurassic and Early Cretaceous struc 
tural culminations ivi thin the Peel Landmass and which 
likewise influenced sediment distribution and facies. 
This influence is part icularly evident in the Vitt
rekwa Embayment where coarse Middle Jurassic to Lower 
Cre taceous elastic sediments were introduced by major 
streams into a paleogeographic reentrant of Blow 
Trough. 

Situated to the northwest of the Eskimo Lakes 
Arch and limited by the Cache Creek High, i s the 
Kugmalli t Trough . Like the Blow Trough, i t was the 
site of thick accumulations of Jurassic and Lower 
Cretaceous sediments. 

Flanking the northeastern part of the Eskimo 
Lakes Arch on its southeastern s ide is the Anderson 
Basin (Lerand, 1973), in which Lower Cretaceous sedi
mentary rocks are relatively thick and change from 
nonmarine sandstones on its flank to marine mudstone 
and shale toward its axis . 

The Rapid Fault Array is a tectonic element 
that probably played a major role in the deve l opment 
of the Upper Jurassic and Lower Cretaceous geology 
of northern Yukon and Mackenzie Delta . Named by 
Norris (~n Yorath and Norris, 1975), the array con
sists of a bundle of north-trending faults with sub 
stantial vertical and pr obab l e right-l ateral separ-
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ation. The array is illustrated as a continuation 
of the Kaltag-Porcupine Fault which, in Alaska, has 
been identified as a major, right-lateral strike
slip fault with between 65 and 130 km (40 and 80 
miles) of separation (Patton and Hoar, 1968; Tail
leur and Brosge, 1970) . Although the separat ion in 
Alaska was recognized as occurring in post-Early 
Cretaceous time (possibly as young as Tertiary), 
Young (1974) illustrated substanti a l pre-Aptian 
vertical separation across the Blow Fault Zone 
which constitutes the westernmost component of the 
Rapid Fault Array . If the Kaltag Fault and Rapid 
Fault Array are geometrically and kinematically re
lated, then initial displacements may have occurred 
in Alaska earlier than the time suggested by Patton 
and Hoar (1968) or the age of separation decreases 
from northern Yukon to western Al aska . \\Ii thin the 
Bl ow Trough which is traversed by the array, thick 
Aptian to Albian flyschoid elastics were deposited 
whic h, in turn, were coextensive with similar sedi 
ments developed within the foredeep adjacent to the 
rising Romanzof Uplift. 

Late Cretaceous and Tertiary 
(Laramide) tectonic element s 

During the Late Cretaceous and Tertiary, many 
of the tectonic elements described above sus tained 
Laramide deformation. The Romanzof Uplift developed 
its final expression as the British and Barn Moun
tains (Fig. 3) and acted as a source area for Upper 
Cretaceous and Tertiary elastic sediments beneath 
Beaufort Shelf. The Kee l A-Old Croiv Landmass sub
sided to receive a relatively thin cover of upper 
Mesozoic and Tertiary nonmarine elastics. 

The Dave Lord Arch, a component of the Aklavik 
Arch Complex, developed ivithin the site of the former 
Keele-Kandik Trough. Other elements of the complex 
sustained vertical uplift resulting in trends slight 
ly different from their older expressions (e.g. Cache 
Creek and Rat Uplifts). 

One of the principal elements that contributed 
to the Late Cretaceous and Tertiary development of 
the Beaufort-Mackenzie Basin i s the Eskimo Lakes 
Fau l t Zone (Cote et al. , 1975). This northeasterly 
trending family of down-to-basin faults, previously 
termed the Tuktoyaktuk Fault Flexure Zone by Lerand 
(1973), appears to represent reactivated displace
ment on ancient faults which received their present 
geometry during Laramide deformation. Gradient s 
across these faults, and across those bounding the 
Cache Creek Uplift, permitted the deposition of 
thick Upper Cretaceous and Tert.iary molassic elas
tic sediments in the Kugmallit Trough and within 
the Richards Island Basin, the latter being the 
term used herein for the principal Cenozoic depo
centre beneath Richards Island and the adjacent 
offshore area. 

A relatively sma ll pos1t1ve e l ement, here 
called the Caribou High, underlies the Caribou Hill s 
just northwest of and parallel to the Eskimo Lakes 
Fault Zone . The uplift is early Laramide and pre
dates the deposition of the Reindeer Formation (Fig. 3). 



The Eskimo Lakes Fault Zone transects the Ak
lavik Arch Complex (Eskimo Lakes Arch) and the prin
cipal fault of the zone (Eskimo Lakes Fault of Cot~ 
et al ., 1975) is believed to link up with the Trevor 
Fault which bounds the eastern limb of the Richard
son Anticlinorium (Yorath and Norris, 1975). Al
though extensional movements appear to express main
ly the structural style of the zone, right-lateral 
slip has been suggested by Jeletzky (1975a) on the 
Donna River Fault which almost certainly is a com
ponent of the zone. 

STRATIGRAPHIC REVIEW 

The ages, correlations, and area l distribution 
of the various formations and unn amed stratigraphic 
uni ts of the Beaufort-Mackenzie Basin and adjacent 
areas are summarized in the correlation chart 
Table 1). Many formal stratigraphic names remain to be 
established, particularly in the Tertiary and Lower 
Cretaceous parts of the column, but no new strati
graphic names are proposed in this paper. Names 
accompanied by quotation marks in the table are 
informal only, and those with question marks are un
certain designations owing to differences in lithol
ogy, age, or contact relationships from those of the 
type area. 

The Triassic to Tertiary sedimentary record of 
this area can be subdivided into three tectono-sedi
mentary phases. These include, from base to top: 
the Late Triassic to early Aptian epicontinental 
sequence; the late Aptian to early Campanian flysch
oid sequence; and the late Campanian to Paleogene 
molassic sequence. Each is characterized by its 
facies associations, thickness variability, sand
stone petrography, and inferred tectonic setting 
(Young, 1973b). 

There is no evidence for flyschoid sedimenta
tion east of the Yukon-Northwest Territories boun
dary, except for indicated Albian turbidites near 
the southeastern shore of Sitidgi Lake (Norris, 
1975). The molassic depositional sequence directly 
overlies the epicontinental sequence in this area, 
beginning with the Tent Island-Mason River Formation 
and extending up into Neogene strata. 

In the following discussions on detailed stra
tigraphy, the succession is divided into the classi
cal time-stratigraphic intervals, including the 
Triassic-Jurassic, Cretaceous, and Tertiary (plus 
latest Cretaceous). The latter interval embraces 
the molassic depositional phase. This method a llows 
time-equivalent unit s to be compared more readily, 
both inside and outside the basin. 

TRIASSIC AND JURASSIC SEQUENCE 

Triassic stratigraphy 

Triassic rocks are unknown in the subsurface 
of Mackenzie Delta although nonmarine conglomerate 
and sandstone of the Brat Creek Formation (Jeletzky, 
1967) outcrop immediately west of its southern mar
gin. Only patchy occurrences of Upper Triassic 
limestone, sandstone and shale, equivalent to the 
Shublik Formation of northern Alaska, exist in nor-

thern Yukon (Mountjoy, 1967b). The thickest pre
served sections are in the order of 150 m (500 ft) 
thick (op . ci t .). This formation outcrops discon
tinuously around the southeast-plunging nose of 
Romanzof Uplift (Kupsch, 1973), and equivalent 
s trata occur sporadically in central and southern 
Richardson Mountains. 

The shallow-marine sedimentary rocks of the 
Shublik rest unconformably on rocks ranging in age 
from Precambrian (Neruokpuk Formation) to Early Tri
assic (Ivishak Member, Sadlerochit Formation) in 
British ~~untains, and on elastic sedimentary rocks 
of Late Devonian to Permian age in Richardson Moun
tains. The common presence of the pelecypod Monotis 
sp. and Oxytoma sp. in the Shublik Formation and 
equivalents allow it to be dated as Karnian to Nor
ian in age (Mountjoy, 1967b), but no Rhaetian fos
sils have yet been identified. Hence, a disconfor
mity between the Shublik and overlying Lower Juras 
sic rocks is likely . In adjacent northeastern Alas
ka, the Shublik Formation ranges downward into the 
Middle Triassic (Detterman et al. , 1975), and is 
capped by the Karen Creek Sandstone of Norian - Rhae
tian age. The more complete stratigraphic record 
in Alaska suggests that the Shublik in northwestern 
Yukon represents an eastern transgressive tongue 
which extended from the main seaway in northerr. 
Alaska. 

Lower and Middle Jurassic stratigraphy 

Lower and Middle Jurassic rocks lie in the 
subsurface of Mackenzie Delta and outcrop westward 
from the delta to northern Alaska . In the western 
part of the basin, most of the Jurassic System is 
represented by the Kingak Formation, the type sec
tion of which is located in the North Slope area of 
Alaska (Leffingwell, 1919; Detterman et al ., 1975). 
Eastward from Blow and Driftwood Rivers, the black 
marine shale of the Kingak changes facies to silt
stone and sandstone of the Bug Creek Formation of 
Early and Middle Jurassic ages (Jeletzky, 1967). 
To the northeast in the subsurface of Mackenzie 
Delta, the sandstone facies grades into siltstone 
and mudstone, which is assigned here to the Husky 
Formation. 

The Kingak Formation was studied by E.W. Mount
joy during Operation Porcupine (GSC) in 1962, and 
ammonites collected were identified by H. Frebold 
(in Frebold et al ., 1967) . Beginning in the mid
fifties, J .A. Jeletzky examined Jurassic rocks and 
fossils from the Richardson Mountains and Keele 
Range (Jeletzky, 1967, 1975c). Currently, a detail
ed study of the biostratigraphy of Lower and Middle 
Jurassic rocks in the Porcupine Plateau-Richardson 
Mountains area is being undertaken by T.P . Poulton 
of the Geological Survey. 

Thickness and distribution 

The thickness distribution of Lower and Middle 
Jurassic rocks (Fig. 4) is only an approximation be
cause of sparse stratigraphic control; however, the 
general trends and larger anomalies probably are 
valid. From the southeastern zero-edge, the wedge 
gradually thickens to more than 800 m (2600 ft) in 

7 



AGE N.E. ALASKA N.W. RICHARDSON 
(Detterman et al. , 1975) 
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TABLE 1. Continued 
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the Kugmallit-B low Trough . A prominent positive 
feature underlying White Uplift pr ojects northward, 
and is f l anked on each side by tectonically depres 
sed areas (Poulton and Callomon, 1976). There is 
little evidence of the Cache Creek Hi gh during this 
interval, excep t for a thin section (15 0 m; 490 ft) 
in the She ll Kugpik 0- 13 well, and the eros i onally 
truncated section in the divide between Big Fish 
River and Little Fish Creek (Norris, 1976; Sec. 
ll7A5 of Mount joy and Procter, 1970). West of the 
Ka lt ag -Bl ow Fault Zone, the Kingak sha l e facies is 
general l y less than 200 m (650 ft) th ick, except for 
an anoma lous l y thick sec tion south of Barn Mountains. 

Upper Jurassic stratigraphy 

Upper Jurassic rocks include the Ilusky Forma
tion (siltstone, sha l e, and sandstone) in the east
ern half of the basin, the Kingak Formation (shale) 
in the western part, and the unnamed Upper Jurassic 
sandstone division in the southern part (Porcupine 
Bell Rivers). The l atter has been called informall y 
"Porcupine sandstone " by Jeletzky (pers . com . ) and 
Lerand (1973, Fig. 35). Toward the southeastern 
corner of the basin, the Husky becomes increasing l y 
arenaceous, and is replaced l aterally by the coa l y 
and cong l omeratic North Branch Formation. 

The isopach map (Fig. 5) of Upper Jurassic and 
l owest Cretaceous rocks indicates that sediments 
filled a downwarp whose axes form a series of bran
ches. One major branch (Kugmallit Trough) trends 
northeas t er l y through the Shell Unak B-11 we ll and, 
at its southwestern end , joins a northwesterly 
trending axis (Blow Trough) extending into a nega
tive area here termed the Vittrekwa Embayment. An
other ax i s parallels the northwestern margin of 
Eagle Arch and suggests a connection of the Beau
fort-Mackenzie Basin to the Kandik Basin (Kee l e
Kandik Trough). A fourth axis underlie s Barn Moun
tains and trends northwesterly into the Brooks Range . 
J e l etzky (1974) measured a 1000 m (3280 ft) thick 
secti on along the southern edge of this trough, 
which may r epresent a l ocal depocentre. 

Jurassic lithofacies 

Jurassic li thofacies of the Beaufort-Mackenzie 
Basin consist almost entire l y of marine, t errigenous 
elastic rocks of four genera l types compr1s1ng coarse 
sandstone , fine sandstone , mudstone, and sha l e. Of 
minor import ance are variants of the above such as 
gl auconi ti c sandstone and l imoni tic si ltstone . Jur
assic rocks have be en described in detail for many 
lo cali ti es by Jeletzky ( 196lb , 1967, 1972, 1974, 
19 75c), who pointed out the difficulty in distin
guishing these rocks f rom the underlying Permo-Car
boniferous or overlying Cretaceous lithologies 
(Jeletzky, 1967, p. 16). 

Coarse sands tone facies 

Jurassic sandstones become increasingly coarse, 
gritty, conglomeratic, glauconitic and carbonaceous 
toward the southern end of Vittrekwa Embayment in 
central Richardson Mountai ns . This facies of t he 
Hu sky Formation was called the North Branch Forma-

tion by Je l etzky (1967, p. 41, 132). Glauconitic 
sandstone is interbedded with carbonaceous, gri tty 
sandstone and rare pebble or cobble conglomerate . 
Lower and Middle Jurassic equivalent s of this facies 
in the same area contain abundant very coarse grained 
chert arenites, are in part crossbedded, and contain 
carbonaceous shale partings and rare Rhizocoralliwn 
burrows. Other sedimentary structures include scours 
[up to 2 m (6.6 ft) deep], ripp l e marks, mud - cracks, 
p l ant-stem impressions, and rootlets. 

Fine sandstone facies 

Fine-grained Jurass ic sandstone can be sub 
divided into two main, clo se ly assoc iated t ypes ; 
c l ean quartzarenite and argi ll aceous sandstone. The 
c l ean quartzarenite is pale grey or ye ll ow, weather
ing to ye llow- gr ey or orange -red tones, we 11 sorted, 
ve ry fine to fine grained, me dium bedded to massive, 
and resistant to weathering . In many places, no 
sediment ary structures are obvious, while i n others 
paral l e l lamination, rare burrows, rare lenses con
sisting mainly of pe l ecypods, l ow - ang l e crossbedding , 
scour-and-fil l structures and ripple-drift l ami nati on 
are present. 

The argillaceous sandstone is very fine t o fine 
grai ned, commonly thin bedded, burrowed to highly 
bioturbated, even l y to wavy laminated, and more 
easi l y weathered than the clean sandstone. The two 
types commonly are i nt erbedded and, in many cases, 
they comprise parallel-laminated to burrowed sets, 
i n which a laminated, clean quartzarenite grades up
ward into a burrowed, argi ll aceous sands t one or silt
s t one. In some p l aces, these are stacked one above 
the other, and may grade upward into or be abrupt l y 
overlain by clean quartzarenite. Another lithic 
association involves large-scale, coarsening -upward 
rhythms in whi ch the argillaceous ., burrowed sand
s tone is intermediate between mudstone be l ow and 
clean sandstone above (Young , 1973, p. 187). 

Mudstone facie s 

The mud s tone facies includes pelitic rock s 
ranging from s l ightly si lty mudstone to c l ean silt
stone, and includes sandy mudstone as we ll. Gener
a lly, these are poor l y exposed rock types wher e they 
occur mixed with sandstone. They common l y are ex 
tremely bioturbated or burrowed, but rarely are 
evenly laminated (Myhr and Young, 1975, Fig. 42.5). 
This facies predominates in the subsurface of Mac
kenzie Delta throughout the entire Jurassic, and 
comprises the bulk of the Husky Formation. In west 
ern Richardson Mountains, a thick succession of this 
facies (825 m; 2700 ft) is described by Je l etzky 
(1975c, Fig. 7) . 

Sha l e facies 

Dark grey to black shale is the principal 
facies of the Kingak Formation and a l so occurs with
in the Bug Creek Formation in which it i s typically 
recessive and poorly exposed . It is l ess common in 
the Husky Formation but compri ses the Red-weathering 
shale member and the basal beds of the lower member 
in the type area. The shale facies commonly weathers 
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wine-red, and contains clay- ironstone concretions 
commonly concentrated within the reddish-weathering 
horizons. 

Lithofacies associations and 
environmental interpretations 

The vertica l sequence of shale -mudstone -argil
laceous sandstone -cl ean sandstone commonly occurs in 
the Jurassic sequence and particularly within the 
Bug Creek Formation. This type of sequence was as
cribed by Young (1973b) to gradual shoa l ing due to 
prograding barrier islands or marine sandbars, as 
suggested by Visher (1965). Owing to a l ack of 
coaly lagoonal deposits at the tops of such sequences, 
and their widespread occurrence throughout Richardson 
Mountains, it is believed now that most of these se
quences probab l y represent the migration or develop
ment of offshore sand-shoals, similar to those de 
scribed in Jurassic rocks of Wyoming by Brenner and 
Davies (1974) . Some of the interbedded, argill aceous 
and burrowed sandstones possib l y represent intershoal 
deposits. The s t acked, parallel - laminated to burrow
ed sets may reflect periodic high-energy conditions 
on the shelf followed by intervals of quiescence in 
which muds we r e deposited and burrowing took place. 

The muds tone facies is more close l y related 
than the shale facies to the arenaceous deposits. 
This fact, as wel l as the abundant bioturbation ex
hibited by the muds, suggests a re la ti ve l y sha llow, 
offshore marine environment, rich in nutrients, and 
on l y rarely affected by strong currents. 

The sha l e facies probably represents calm con
ditions related to a deep, marine environment . Shale 
members within the Bug Creek succession may represent 
periods of, or may be the result of shifting patterns 
of shoa l and intershoal sedimentation on a neritic 
p l atform. 

The various components of the coarse sandstone 
facies suggest deltaic deposition in the es tuarine 
Vittrekwa Embayment (Figs. 4, 5) . The alternation 
of coarse and fine elastic sediments, in part show 
ing signs of marine conditions [marine pelecypods 
(Je l et zky, 196 7) and glauconite] and in part bear 
ing evidence of nonmarine conditions (plant remains 
and rootlets), indicates a deltaic setting affected 
by both fluvia l and marine processes . Supposedly, 
the coarse elastics entering the head of Vittrekwa 
Embayment supp lied most of the marine shelf to the 
north with sediment. 

Paleogeography 

Late Triassic to Middle Jurassic paleogeography 

In Late Triassic time, sha llow-marine waters 
advanced eastward into the present-day British Moun
tains region, flooding a low-lying area between the 
Barrow Arch to the north and the Keele-Old Crow Land
mass to the south . In this relatively sma ll arm of 
the sea, limestone and sandstone were deposited in 
active shore line and shoa l areas, and si l tstone and 
argil l aceous l imestone in quieter water. The tem
poral and area l relationships, if any, of the non
marine Brat Creek Formation of the southern Mackenzie 

Delta area and marine rocks of the cent ral Richard 
son Mountains to the Shublik Formation in northwest 
ern Yukon s till are unknown. In lat est Triassic 
(Rhaetian) time, the sea apparently withdrew tem
porarily from this embryonic form of the Beaufort 
Mackenzie Basin. 

A regional marine transgression, probably 
from northwest to southeas t, flooded the axia l part 
of the basin in earliest Jurassic (Hettangian) time, 
but did not inundate the marginal areas until l ate 
Sinemurian time (Jeletzky, 1967; 1975c, p . 18). 
Local uplift and erosion of parts of t he Aklavik 
Arch Comp l ex in late Early or ear l y Middl e Jurassic 
time resulted in a local unconformity within the 
Bug Creek Formation (Jeletzky, 1967). An apparent 
biostratigraphic hiatus in the Kingak Formation 
(Frebold et al . , 1967) may reflect only a l ack of 
fossils. 

A pattern of sediment distribution became es 
tablished in the early history of the basin which 
did not change substantia lly until Late Jurassic 
time. This pattern is illustrated by the lithofacies 
map (Fig . 4) of the Middle Jurassic Bajocian Stage 
which shows that sand was deposited on the south
eastern edge of the basin, along the f l ank of the 
Peel Landmass, and was spread north1vard into most 
of the area now occupied by the Richardson Mountains. 
Sandstone units intertongue with silts tone and shale 
facies over most of this area and become increasing
ly carbonaceous and coarser toward the southeastern 
margin of the basin. Presumab l y, much of the t erri
genous detritus entered the basin in t he area of the 
Vittrekwa Embayment. The si ltstone facies is domin
an t beneath Mackenzie Delta and probab l y along the 
northeastern flank of the Kee l e - Old Crow Landmass . 
Dark grey to black marine shale of the Kingak pre 
dominates west of Rapid Creek, and extends a ll the 
way to the north s l ope of Alaska . 

A comparison of the thickness trends with the 
lithofacies trends suggests that coarse elastics 
were deposited on a metastable shelf i n the south
eastern part of the basin; this shelf subsided dif 
ferentia lly faster toward its outer edge . The ab
rupt basinward thinning and change to . shal e facies 
suggests the existence of a clinoform-fondoform 
paleotopography. Note that the locus of this 
change coincides with the location of the Kaltag 
Blow Fault Zone (Fig. 4). This coinci dence is not 
necessarily due to lateral displacements along the 
fau lt zone, because even a restoration of 80 km 
(50 miles) of one side with respect to the other . 
does not materially alter the profi l e described. ' 

Late Jurassic paleogeography 

Lithofacies deposited during the Late Jurassic 
interval are similar to those of the Early and Middle 
Jurassic interval , but their distribution is differ 
ent. The lithofacies map (Fig. 5) is based on the 
approximate distribution of sediments of Kimmeridg
ian t o early Portlandian age (Buehia mosquensis 
Zone) . A l arge vo l ume of sand ("Porcupine sand 
stone") was deposited at the northeastern end of 
Keele - Kandik Trough and paleocurrent data indicate 
that these sediments were transported northeastward 
and dumped at the mout h of the strait where the 
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currents converged with northwesterly currents in 
the Blow Trough (Young, 1975a). Also, sand was dis
persed northward over the shelf-like platform in the 
area of the present Richardson Mountains and depos
ited as marine sand-waves and offshore bars within 
a generally bioturbated mudstone facies. This depo
sitional pattern was maintained throughout most of 
Late Jurassic time but, in l atest Jurassic and 
earliest Cretaceous time, an eastward transgression 
resulted in the deposition of marine shales over a 
broad region in northern Richardson Mountains. 

To the northeast, beneath southern Mackenzie 
Delta and southwestern Tuktoyaktuk Peninsula, bio
turbated siltstone and silty mudstone predominate 
(Myhr and Young, 1975). Approximately 30 m (100 ft) 
of sandstone are present locally (e.g. in Shell 
Unak B-11 and Shell Beaverhouse Creek H-13 bore
holes). The trends of both lithofacies and isopach 
contours suggest that the northeast-trending zero 
line of the Husky Formation east of Vittrekwa Em
bayment is a relict of post-depositional erosion. 
Abrupt thinning of the Husky within wells of the 
Aklavik and central Tuktoyaktuk Peninsula areas 
supports this suggestion, and suggests early move
ments (late Hauterivian to early Barremian) on the 
Treeless Creek-Tuktoyaktuk and Trevor-Eskimo Lakes 
Faults (Norris, 1975). 

Although parts of the Upper Jurassic sequence 
were eroded during early Hauterivian and late Aptian 
uplifts, the preserved record indicates that Rat and 
Cache Creek Highs were joined and s li ghtly positive 
during Late Jurassic time. The Late Jurassic sea 
apparently onlapped the Middle Jurassic shelf and 
caused migration of the shoreline farther southeast 
ward. The Keele-Kandik Trough, a structural depres
sion joining Kandik Basin, became wider and subsided 
more rapidly as indicated by the great thickness of 
sediments (1250 m; 4100 ft) preserved at its south
western end. 

The southward-directed tongue of shale west 
of Richardson Mountains may be in part the result 
of right-lateral displacements along the Kaltag
Blow Fault Zone. If 65 km (40 miles) of displace
ment are considered possible in post-Jurassic time, 
a palinspastic restoration would align the sandy 
deposits southwest of Barn Mountains with those at 
the headwaters of Driftwood River, and would there
by account for the apparent souther l y trending 
tongue of shale (Fig. 5). 

CRETACEOUS SEQUENCE 

This sequence includes sedimentary rocks de
posited in a pericratonic epicontinental seaway in 
earliest Cretaceous time which became increasingly 
influenced by tectonic forces due to the episodic 
rise of the Brooks Geanticline flanking the west 
side of the basin. By mid-Cretaceous time (Albian) 
the Blow Flysch Trough had formed adjacent to the 
eastern termination of the orogen (Young, 1973b), 
causing a complete change in sedimentary style in 
northern Yukon. Gradual infilling of the trough 
and erosion of the western highland complete the 
record throughout most of Late Cretaceous time. 

NEOCOMIAN (BERRIASIAN-HAUTERIVIAN) 

Stratigraphy 

Units and correlations 

Correlations within the Neocomian succession 
are difficult owing to complex lateral facies changes. 
The present status of slowly evolving correlation 
concepts is shown in Table 1. Informal lithostrati 
graphic units (Jeletzky, 1958, 1960, 196lb; Young, 
1973a) are used to designate mappable units in the 
outcrop area west of Mackenzie Delta. 

The informal name "Parsons sandstone" (Cot~ 
et aZ ., 1975) and its various members comprise most 
of the Neocomian succession in the subsurface of the 
Mackenzie Delta and Tuktoyaktuk Peninsula (Fig. 6). 
In the Anderson Basin, the Langton Bay Formation 
(Yorath et aZ ., 1975) includes the entire Neocomian 
succession . 

Dating and correlation of Berriasian and Va l
anginian rocks have been facilitated by the presence 
and zonation of Buchia pelecypods, which have been 
studied intensively by Jeletzky (various publica
tions, particularly 1960, 196lb) . Ammonite s and 
belemnites are useful for dating rock-units of the 
Hauterivian and Barremian Stages, but these are 
much too scarce for refined correlations, and are 
unavailable in well cuttings. Current research on 
microfossils, miospores and dinoflagellate cysts 
(Brideaux and Myhr, 1976) should greatly aid in 
more precise correlation of those units 1-1hich ex
hibit abrupt facies and thickness changes. 

Except for the steep northwestern flank of 
Eskimo Lakes Arch, the Parsons sandstone and its 
western equivalents gradationally overlie the Husky 
or Kingak Formation. Two cycles of regression
transgression, each ending with mild tectonism and 
local erosion, characterize the late Berriasian to 
late Hauterivian time interval in the central and 
eastern parts of the basin. The first cycle is 
represented by the Lower sandstone division (and 
Buff sandstone member) and Bluish grey shale divi
sion, ending in late Valanginian time. In the 
vicinity of Cache Creek High, a sharp, possibly 
disconformable contact occurs at the top of the 
Bluish grey shale but, in most places, this shale 
grades up into the White quartzite division and 
it s equivalents. The second cycle is represented 
by the White quartzite division (White sandstone 
division) and Coal-bearing division; the latter is 
composed of a lower deltaic sequence capped by a 
transgressive marine sequence. The upper contact 
with the Upper sha le-silt stone division varies from 
unconformable in structural l y positive areas such 
as Rat High (Jeletzky, 1958, p. 10) and Eskimo 
Lakes Arch (Myhr and Young, 1975, p. 225) to gra
dational in the negative areas. 

Thickness and distribution 

Neocomian sediments were deposited over much 
the same area as those of the Jurassic sequence 
(Fig. 7) but, unlike the Jurassic, preserved thick
nesses are less uniform. Isolated thick sequences 
occur in the Caribou Hill s, central and northwestern 
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Richardson Mountains, and Barn Mountains. Although 
thi s succession was subjected to considerab l e ero 
sion following late Hauterivian and Ap tian uplifts, 
it can be conc luded, nevertheless, from facies dis
tribution that the thickness maxima represent origi
nal depocentres because later erosion tended to oc
cur on structural highs that probab ly were positive 
at the time of deposition . Positive areas that pro
bably influenced Neocomian sedimentation (see litho
facies distribution, Fig. 7) include Cache Creek 
High , Rat High, Eag l e Arch (Young, 1975a), and Es 
kimo Lakes Arch. Late Hauterivi an dextral displace
ments along the Kaltag-Blow Fault Zone brought a 
much thinner sequence into contact with the very 
thick northwestern Richardson section (Young, 1974; 
Myhr and Young, 1975). 

The diagrammatic profi l e (Fig. 6) depicts the 
s tratigraphic relationships from Eskimo Lakes Arch 
to Blow Trough, and shows trends observed across 
Cache Creek High, typical a lso of other positive 
features. Al l Jurassic and Neocomian units gradu
ally thicken northwest of the Eskimo Lakes Arch to
ward Kugma llit Trough; internal unconformities cause 
thinning and omissions on the flank and crest of the 
arch. Al so, relativel y proximal elastic facies oc
cur neares t the arch (f luvial and deltaic facies in 
Gulf Mobi l East Reindeer A-01 change to delta-plain 
and delta-front facies in Gulf Ikhil I - 37). The 
Neo comian succession is very thin in the Gulf Mobil 
East Reindeer P-60 borehole, and completely absent in 
the Inuvik D-54 borehole l ocated on the crest of the 
Eskimo Lakes Arch . A thin fluvial sequence preser
ved sout h of Si t idgi Lake may be equivalent to the 
Parsons sandstone unit (Norris, 1975). 

Lithofacies assemb l ages and interpretations 

Neocomian l ithofacies, their spacial distribu
tion and depositional environments were described 
and interpreted recently by Myhr and Young (1975). 
The emphasis here in wil l be to provide a broader 
view of the basin and to fit thi s succession into 
the overall history of deposition. A revised litho 
facies map of the late Berriasian time-interval is 
shown here for the sake of continuity (Fig. 7); this 
interval (Buchia volgensis Zone) is preserved more 
extensively than several younger zones fo llowing the 
late Hauterivian and Aptian erosional i nt erludes . 

The major lithofacies and associated deposi
tional environment s described by Myhr and Young 
(1975) inc luded: ( 1) a mudstone-siltstone facie s 
(offshore and transitional); (2) a sandstone facies 
(nearshore); (3) a pelitic facies (restricted and 
open marine); (4) a mixed facies (delta-plain and 
estuarine) ; and (5) a sandstone-mudstone facies 
(delta-front and prodelta). The first and fifth 
facies are very simi lar and have been grouped to
ge ther in thi s more general description under the 
name sands tone-mudstone facies. 

Sandstone -mudstone facies 

The sandstone -mudstone facies can be subdivid
ed into two di stinct subfacies that are closely as 
sociated; these include the mudstone and silts t one
sands t one subfacies. 

The mudstone subfacies is medium browni sh grey, 
silty, complete l y bioturbated, and non-fossiliferous. 
It is s imil ar to the previously described Jurassic 
mudstone facies and, in part, forms thick, uniform 
muds tone units without s ignificant arenaceous beds. 
These unit s probably were deposited in an offshore 
environment. 

Alternating beds of mudstone and siltstone 
(transitional facies of Myhr and Young, 1975), simi 
l ar to the Jurassic argi ll aceous sands tone facies, 
comprise the bulk of thi s facies. At Martin Creek 
(Lat. 68°12 ' 20"N, Long. 135°36 'W), just west of 
Mackenzie De lt a , this facies is approximately 30 to 
40 m (90 -1 31 ft) thick at the top of t he Hu sky For 
mation, and consists of a lternating arenaceous and 
shaly beds comprising parallel-laminated to burrowed 
sets or rhythms that are abundantly fossiliferous. 
The sets increase in thickness and number upsection 
in the transition zone between the Husky Formation 
and the Buff sandstone member of the "Parsons" unit . 
These rocks are considered to have been depos ited in 
the lower shoreface zone (Myhr and Young, 1975, 
p. 247). 

A somewhat coarser subfacies , in which sand
s tone alternates with beds of mudstone and siltstone, 
comprises the Upper marine member (Fig. 6) of the 
"Par sons" sandstone in the subsurface of Caribou 
Hills and sout hwestern Tuktoyaktuk Peninsula. This 
sandstone is very fine to coarse grained, moderately 
well sorted, glauconi tic, carbonaceous, and exhibits 
both para llel lamination and bioturbation. Palyno
morphs, dinoflagellates (Brideaux and Myhr , 1976), 
and arenaceous foraminifers (T . P . Chamney, pers . com., 
1974) are present. The thickne ss of this facies 
[425 m (1390 ft) in Gulf Mobil Ikhil I-37] and its 
arenaceous and carbonaceous charact eristics suggest 
a close relationship to a de l taic depositional sys 
t em, and it is interpreted as originating on a 
shallow-marine shelf (Myhr, 1974) , or as mixed 
delta-front and prodelta deposits. 

Sandstone facies 

The sandstone facies is common in the upper 
Berriasian Buff sandstone member (Figs. 6, 7), the 
White sandstone member, and the Neocomian sandstone 
division west of Bl ow River. It consists predomin 
antly of very fine to fine - grained sandstone with 
minor amounts of interbedded mudstone and shale . 
In t he White sandstone member of eastern Richardson 
Mount ains it is medium grained with some intercalated 
granular grit and flat -pebble conglomerate . Typical
l y , the sandstone is well sorted, quartzose, pale 
and, in part, gl auconitic. Silica cement predomin 
ates, but cal ci t e cement occurs l ocall y. Sedimentary 
structures are common and include parallel-laminated 
to burrowed sets, l ow-angle, t angential crossbedding, 
wedge - shaped crossbedding with associat ed current 
ripples, ripple -drift cross-lamination, and biotur 
bation. These features commonly ar e associated with 
such nearshore settings as beach-shoreface, tidal 
inlets, and offshore shoals (Howard and Reineck, 
1972) . 
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Pelitic facies 

The pelitic facies includes a bituminous mud
stone and a shale subfacies. They are widespread 
regionally, and overlie and intertongue with the 
sandstone facies. 

The bituminous mudstone subfacies is known 
only from boreholes in the subsurface of central 
Tuktoyaktuk Peninsula. It consists of extremely 
bioturbated, silty and sandy mudstone with lenticu
lar interbeds and mottles of siltstone. Typically 
these rocks are pyritic, bituminous, and dark brown. 
The subfacies is thought to have been deposited in 
a brackish, restricted environment, such as that of 
a lagoon, shallow bay, or tidal-flat (Myhr and Gun
ther, 1974; Cote et al. , 1975). In the Parsons 
boreholes it occurs unconformably above the basal 
Buff sandstone member of the "Parsons" sandstone 
and forms a unit varying in thickness from 21.2 to 
24 . 4 m (70-80 ft). 

The shale subfacies occurs in boreholes and 
in outcrops along the western margin of the Macken
zie Delta and comprises much of the Bluish grey 
shale division of the Richardson Mountains. It con
sists of dark grey shale or mudstone with sparse 
siltstone interbeds. Ferruginous concretions, ac
cumulations of the pelecypod Buchia , and belemnites 
are common in these rocks. This facies resulted 
from open -marine, neritic to bathyal sedimentation. 

Mixed facies 

The mixed facies includes a mixture of sand
stone, siltstone, mudstone, bituminous shale and, 
characteristically, coal. Arenaceous rocks comprise 
the bulk of the facies, and consist of very fine to 
very coarse grained sandstone units, some of which 
include small amounts of shale-chip and lithic peb
ble conglomerate. The coarser varieties of sand
stone are very porous (>25%), and display scoured 
basal contacts, tabular cross-stratification, and 
ripple-drift lamination; they are interpreted as 
distributary channel deposits. 

Interbedded with the coarse - grained arenites 
are very fine grained sandstone, siltstone and mud
stone, commonly arranged in fining-upward or coars
ening-upward cycles. Bituminous shale and coal oc
cur rarely at the tops of fining-upward cycles. 
The sandstone is sublithic, non-calcareous, common
ly carbonaceous, and exhibits horizontal lamination 
and some burrow mottling and root markings. These 
rocks are considered to be overbank (levee, splay) 
and floodbasin (lake, swamp, marsh) deposits (s ee 
Myhr and Young, 1975, p. 253; Shawaetal., 1974), 
originating on a deltaic plain, and genetically 
associated with the coarse-grained, channel sand
stones. 

This facies forms most of the Coaly quartzite 
division in south-central Richardson Mountains 
(Jeletzky, 1972), the Coal~bearing division of the 
eastern Richardson Mountains (Jeletzky, 1960), and 
the Nonmarine member (Fig. 6) of the subsurface 
"Parsons" sandstone of southwestern Tuktoyaktuk 
Peninsula (Cote et al., 1975). 
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An assemblage of rocks similar to the above, 
but lacking coal, outcrops in "Grizzly Gorge" (Lat. 
68°16'N, Long. 135°43'W) on the west side of Macken
zie Delta. The sandstone there is grey and orange 
weathering, limonitic, poorly sorted, and contains 
rootlets and Ophiomorpha burrows. Subordinate 
lithologies include dark grey shale, concretionary 
ironstone, and pebble conglomerate. This facies 
probably is estuarine in origin (Myhr and Young, 
1975, p. 253). 

Paleogeography 

The following paleogeographic discussion is 
modified only slightly from that published in Myhr 
and Young (1975, p . 255). The lithofacies map 
(Fig. 7) of the upper Berriasian rocks provides a 
general picture of sediment distribution that per
sisted throughout the Berriasian to Hauterivian in
terval. 

Berriasian paleogeography 

Shale and mudstone continued to be deposited 
over much of the basin in early and middle Berrias
i an time, but the effects of widespread shoaling 
and local emergence began to be expressed by late 
Berriasian time. Well-sorted, very fine and fine
grained, shallow-marine and nearshore sandstone 
was deposited on a broad shelf along the southeast
ern margin of the basin (Fig. 7). Coarse elastic 
sediments entered the basin via deltaic systems 
apparently from the east in the areas of Stony 
Creek, Vittrekwa River and Treeless Creek (Jeletzky, 
1975c, Fig. 11). Sands were dispersed by marine 
currents to the northwest and northeast and formed 
offshore sand -shoals and possibly barrier islands 
on the shelf surrounding Cache Creek High and on 
the flank of the Eskimo Lakes Arch. An extensive 
facies-belt of bioturbated, argillaceous, silty 
sandstone of marine offshore origin formed basin
ward of the sand-shoals in northwestern Richardson 
Mountains. In Kugmalli t and Blow Troughs, and west 
of the Kaltag-Blow Fault Zone, siltstone, mudstone 
and shale were deposited. 

Valanginian paleogeography 

Beginning in the Valang~nian Stage, large 
deltaic complexes formed along the northwestern 
flank of the Eskimo Lakes Arch, ·partly in response 
to tectonic uplifts of the Arch. The locus of del
taic deposition shifted numerous times but the 
greatest accumulation of deltaic sediments seems 
to be located in the area north of Inuvik [e.g. 
890 m (2900 ft) in the Gulf Mobi l Ikhil I-37 bore
hole, Fig. 6]. Thinner deltaic wedges flanked Rat 
High, whereas west of Cache Creek High the Bluish 
grey shale division represents open -marine condi
tions. Uplifts of Cache Creek and Rat Highs during 
mid-Valanginian time caused a high-energy, sandy 
nearshore system (White sandstone member) to form 
between the two highs in eastern Richardson Moun
tains and eventually caused closure of the strait 
between them. This closure in turn resulted in 
restricted marine circulation in the resulting bay. 



West of the Kaltag-Blow Fault Zone, genera l 
shoaling conditions prevai l ed during the Va langini an 
and sandstones typic al of the shallow-marin e environ
ment were deposited widely. 

Hauterivian pa l eogeography 

In early(?) Hauterivian time, de ltaic deposi
tion shifted away from the present area of Tuktoyak
tuk Peninsula toward the southwest in the area of 
Aklavik and the Vittrekwa Embayment. Further up 
lifts of Cache Creek Hi gh probably occurred, cutting 
off one de lta complex from the other (Myhr and Young, 
1975, Fi g . 42 . 14). A thick sequence of sandstone 
outcropping in northwes t ern Richardson Mountains 
that indicates a sha llow- marine environment, pro
bably was depos ited by north-flowing current s car
rying sand from a southern prograding de lt a system . 

The "Ak lavik" de lta system appears to have 
fi lled the former Valanginian emb ayment with coa l y, 
arenaceous sediments, providing a possib l e source 
for the thi ck de lta- front facies in the Kugmallit 
Trough. 

The Kaltag - Blo1v Fault Zone appears to have 
become active during l a t e Hauterivian time (Youn g , 
1974) , and caused uplift of the eastern t erminat ion 
of the Brooks Range Geanticline and northeas tward 
r egression of a nearshore sand f aci es . Late Haut er
i vi an uplift of and local erosion on the Ak lavik 
Arch Complex removed large part s of the Neocomian 
sandstone sequence over crestal ar eas of the arch. 

BARREMIAN-ALBIAN 

Strati graphy 

Very little formal s trati gr ap hic nom enc l ature 
has been estab l ished for the Barremian to Alb ian 
sequence in the Beaufort-Mackenzie Basin. Informal 
de signat ion s for the Barremian sha l e unit (Upper 
sha le- si lt stone division), th e Aptian sands ton e 
unit (Upper sands tone division), and Al bi an sha l e 
unit (Albian sha le-siltstone division) have been 
used for over f ifteen years (Jeletzky, 1960, 196 l b). 
In the sub surface of Mackenzi e Delta and Tukt oyak 
tuk Peninsula, Al bi an sha l e is identical and co-ex
ten s ive wi th the Arctic Red Formation of Peel Pla
teau to which it can be referred (Mountjoy and 
Chamney, 1969; Aitken et al. , in press) . In nor 
thern Yukon, Albian and associated flyschoid strat a 
are refer r ed to as the Ap t ian-Al bian f l ysch division. 

Paleonto l ogical dating in this sequence has 
been accomplished by means of ammonites, belemnites 
(B arremi an), and pelecypods (Je l et zky, 195 8, 1960) 
and, more recentl y , by foraminifers (Chamney, in 
press) and palynomorphs (Brideaux and Fi sher , 1976; 
Brideaux and Mc intyr e, 1975) . Fossi l s in the wes t 
ern half of t he basin are rare and the internal bi o
stratigraphy of the Ap tian -Albian flysch di vision 
is poorly known (see Jel et zky, 1975c , p . 26) . 

Thickness and di s tribution 

The i sopach map of preserved Barremian to Al 
bi an rocks (Fig. 8) i llus tra t es the extent of depo 
si tion and the ex i stence of severa l s tructura ll y 
positive and negative a r eas , most of which were 
inherited from the earlier framework of the basin . 

The wes t ern margin of the basin continued t o 
be modified by the s low eastward migration of the 
ri sing Brooks Range Geanticline . Adjacent t o the 
western margin is the Blow Trough, which r eceived 
in excess of 4000 m (13 000 f t ) of sediment s a l ong 
much of it s l ength, principally during l ate Ap ti an 
and Ear l y Albian time . The thinning over Cache 
Creek Hi gh is partly due to erosion represented by 
the pre-Al bian unconformi t y (Fig. 8). Thinning 
over Eag l e Arch and Eskimo Lakes Ar ch is due t o 
gradua l onlap by the Barremian sea over earlier 
positive features . The Kugmall it Trough ext ended 
southwesterly into Yukon Terri t ory where it branch
ed into the forme r Keele-Kandik Trough on the nor
thern flank of Eag l e Pl ain and the new l y formed 
Pee l Trough , an Albian f oredeep flanking the ances 
t ra l Richardson and Mackenzie Mountains. It is in
t eres t i ng to note the simi l arity of these deposition 
a l trends t o those of modern major s tructural e le
ments (s ee Norris , 1973, Fig. 2) . This simil ari t y 
and persistence of trends sugges t t hat t ectoni sm 
subsequent t o Albi an depos ition fo llowed simi l ar , 
ear l i er es t ab l ished patterns, and t hat no major 
l a t eral offsets transverse t o these trends have 
occurred (see also Je l etzky , 1975c , p . 49). 

Contacts and unconfo rmi t i es 

The upper Haut erivian to Barremian Upper 
s ha l e - s ilts t one divis i on unconformably overlies the 
Lowe r sands tone di vis i on and Husky Formation (Je let 
zky, 195 8) in southern Ak lavik Range and St ony Creek 
ar eas (Rat Hi gh). This unconformity is recognized 
also i n adjacent boreholes to the east, for example , 
the Ban f f et al . Rat Pass K-35 borehole (B rideaux 
and Fi sher, 1976). In northern Ak l avik Range , the 
contact is norma lly sharp and apparently con f ormab l e 
(Jeletzky, 1960, p . 12 ) but locally is gradational 
(Myhr and Young, 1975 , p . 253) . To the west, the 
Dark grey s ilt s tone division (Jeletzky, 196lb) now 
is recognized as the equivalent of the Upper sha l e 
sil t stone div i sion to which it is r eferr ed now. 
It s basal conta ct a l so is conformable and commonly 
sharp in this ar ea . \\les t of Blow River and north 
of Barn Mountains , the Upper shal e - s iltstone divi
sion is poorly dat ed and may be as young as Apt i an . 
It lies with abrupt contact on Neo comi an sandstones 
of variable thickness in the Ladas Creek are a (Yo ung, 
197 3a), suggesting the exis t ence of a loca l uncon
formity. On the southwes t ern and southern flank of 
Barn Mount ains , the contact apparently is conformable . 

The upper contact with the Upper sandstone 
division is generall y a thick t ransi tion zone con
sisting of i nterbedded sandy siltstone and mudstone; 
it comprises the entire upper member proposed by 
J e l et zky (1958, 1960) . Where the Upp er sandstone 
di vision and equiva l ent s gr ade l a tera l l y into sil t 
stone and shal e, it becomes ver y difficult to dis 
tingui sh the Barremian from the Ap tian and Albian 
sha l e unit s . This problem exis t s on Yukon Coastal 
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Plain, northeastern Eagle Plain (Young, 1975a, 
Fig. 2), and Southern Tuktoyaktuk Peninsula (Kugmallit 
Trough) (Fig. 8) . 

In the upper course of Big Fish River (Lat. 
68°20' N, Long. 136°4l'W), a thin (13-30 m; 43-98 
ft), marine sandstone and siltstone unit, contain
ing belemnitids, ammonites, and the sea lily Penta
crinus, rests with angular unconformity on eroded 
Upper shale-siltstone division. Because Pentacrinus 
and belemnitids never have been reported from post
Neocomian rocks in Arctic Canada (J.A. Jeletzky, 
written com.), this sandstone unit is interpreted 
tentatively to be within the Upper shale - siltstone 
division, associated with a local unconformity on 
the crestal part of Cache Creek High (Fig . 6). 

In the western half of the basin, Aptian sedi
mentation continued uninterruptedly into the early 
Albian only in structurally depressed areas, such 
as the Blow and Kugmallit -Peel Troughs. Elsewhere, 
the Albian lies unconformably on older Mesozoic 
rocks, most commonly of Aptian age, but in places 
as old as Jurassic [e.g. Fig. 6, Sec. 7; and pro
bably in the IOE Spring River N-58 borehole at a 
depth of 5280 ft (1609 m) on northwestern Yukon 
Coastal Plain]. The Aptian -Albian flysch division 
and Albian ironstone and shale unit in Richardson 
Mountains appears to be overlain conformably by 
younger Albian and lower Upper Cretaceous shale of 
the Boundary Creek Formation (however, the latter 
are very poor l y dated). South and east from Rich
ardson Mountains, the Lower and Middle Al bi an rocks 
are separated from younger Cretaceous sediments by 
an unconformity (Chamney, 1973; Myhr, 1975; Young, 
1975a). 

Upper shale-siltstone division 

The Upper shale-siltstone division consists 
principally of silty shale, mudstone, and siltstone, 
with rare very fine grained sandstone. The basal 
100 m (300 ft) approximately are generally dark 
grey silty shal e, containing numerous clay- ironstone 
concretions which, at many localities, are in part 
spindle-shaped. A medial member, consisting of 
silty mudstone, siltstone and rare sandstone, com
monly is present; the base of the member may corres
pond to a distinctive gamma ray log and electric 
log marker ("D" marker) in boreholes of Mackenzie 
Delta and southwestern Tuktoyaktuk Peninsula (Cot~ 

et al., 1975; Brideaux and Myhr, 1976) . Close to 
and at the top of this member in many surface out
crops are hard, limonitic siltstone beds resembling 
'.'hardgrounds". Silty shale and lesser amounts of 
siltstone prevail upward into the Lower Albian Arc
tic Red Formation in the subsurface of Tuktoyaktuk 
Peninsula. 

The Upper shale-siltstone varies in thickness 
from 260 m (860 ft) on the axis of Cache Creek High 
to approximately 1200 m (3900 ft) west of Bell River 
(Jeletzky, 1974, p. 13; Young, 1975a, p. 316) in the 
Blow Trough, and is 642 m (2125 ft) thick in the 
Gulf Mobil East Reindeer A-01 well (Kugmallit Trough) 
(see Fig. 6). 

Upper sandstone division 

The Upper sandstone division occurs through
out most of central and northern Richardson Moun 
tains and varies greatly in thickness and in its 
vertical sequence of facies. In the Aklavik Range, 
it consists of numerous sandstone units up to 60 m 
(190 ft) thick, which alternate with similarly 
thick units of dark, silty, bioturbated mudstone. 
Its total thickness in this area is approximately 
200 to 250 m (660-800 ft) . 

In the western parts of northern Richardson 
Mountains, the unit is divisible into lower and 
upper members (Je l etzky, 1974, p. 16), the lower 
being dominantly sandstone, 200 to 450 m (660-1500 
ft) thick, and the upper member mainly siltstone, 
450 to 750 m (1500-2500 ft) thick. The upper mem
ber grades laterally to shale in northeastern Eagle 
Plain (Young, 1975a) and in the most northwestern 
and northern parts of Richardson Mountains, where 
it probably comprises the l ower shale member of 
late Aptian age of the Aptian-Albian flysch divi
sion (Jeletzky, 1975c, p. 25) . This shale unit ap
parently lies unconformably on Jurassic shale in 
the Blow River area (Young, 1974) . In the axial 
and northern parts of Cache Creek High, the upper 
shale member (Concretionary silty mudstone unit of 
Young, 1972) is a concretionary, dark grey , marine 
shale which grades downsection into the lower aren
aceous member. The two members together are common
ly about 300 m (1000 ft) thick in this area (Fig. 6). 

Basal sandstone and conglomerate unit 

In the subsurface of northeastern Tuktoyaktuk 
Peninsula, the mid-Cretaceous sequence unconformably 
overlies Paleozoic and possibly Proterozoic rocks. 
The basal sandstone and conglomerate unit (Fig . 9) 
of this sequence contains the oil discove_red in the 
IOE Atkinson H-25 well, and is dated tentatively as 
Albian (Grieve et al. , 1972) or possibly Aptian 
(based on foraminifers in the IOE Natagnak H-50 
well, dated by Chamney i n Barnes et al., 1974). 
The maximum thickness of this unit is 110 m (360ft). 

Arctic Red and Horton River Formations 

Lower to Middle Albian shale of the Arctic 
Red Formation is widespread in the subsurface of 
Mackenzie Delta and Tuktoyaktuk Peninsula and in 
outcrops south and immediately west of the Delta 
(Albian shale-siltstone division of Jeletzky, 
1960). This shale is dark brownish grey, moderate
ly soft and fissile, concretionary, and fossilifer
ous (fish scales, bone fragments, microfauna, paly
nomorphs, rare ammonites and pelecypods). On the 
northwestern flank of Eskimo Lakes Arch, the shale 
is silty in part, contains clay ironstone concre
tions, a number of sandstone units, and Inoceramus 
beds. It varies in thickness from 10 m (30 ft) 
or possibly less over Eskimo Lakes Arch (Figs . 9, 
11) to approximately 515 m (1700 ft) on its north
western flank (Gulf Mobil East Reindeer G-04 well). 
In some boreholes (e.g. Gulf Mobil Parsons N-10 and 
Gulf Mobil East Reindeer C-38), the Albian sequence 
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FIGURE 9. Stratigraphic profile of Jurassic-Cretaceous units, northeastern Eskimo Lakes Arch 

is very thin to absent, probably due to pre-Late 
Cretaceous erosion (Brideaux and Myhr, 1976; 
Chamney, 1973). 

Bentonitic shale is common in the Horton River 
Formation of Anderson Plain (Yorath et al ., 1975) 
but is not common southwestward over Eskimo Lakes 
Arch (Fig. 9; Myhr, 1975, Fig. 2) where it grades 
laterally into the Arctic Red Formation. The thick
ness of the Horton River Formation is variable be
cause of erosion prior to deposition of the overly
ing Upper Cretaceous Smoking Hills Formation. In 
outcrops on the Anderson Plain, the Horton River 
Formation ranges in thickness between 150 and 185 m 
(500-600 ft), while in the Elf Horton River G-02 
borehole, it is 235 m (770 ft) thick (Yorath et al., 
1969' 1975) . 

Albian flysch and related units 

In the environs of Cache Creek High, the Bell 
River drainage area, and points westward of these, 
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the Albian sedimentary sequence takes on a flysch
like character. The sequence thickens abruptly 
west of Cache Creek High (Fig . 6; Young, 1972, 
1973b) to approximately 2000 m (6500 ft) and, in 
ascending order, consists of the Turbidite member 
(chert conglomerate unit of Jeletzky, 197la), the 
Brittle silty muds tone member, and the Bedded iron
stone and shale member (Young, 1972). In the area 
north of Barn Mountains, the flysch sequence in
cludes a lower turbidite member, a lower shale mem
ber, an upper turbidite member, and an upper shale 
member. Very little dating of these rocks has been 
done. 

Lithofacies assemblages and interpretations 

Basal sandstone and conglomerate 

The basal sandstone and conglomerate unit in 
boreholes of northeastern Tuktoyaktuk Peninsula can 
be divided into two members: a lower, sandstone
conglomerate member, and an upper argillaceous 
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FIGURE 9. 

sandstone -mudstone member. The lower member con
sists of two main faci es, including an interb edded 
conglomerate and sandstone facie s , and a massive 
sandstone facies. A conglomeratic, poor l y sorted , 
coarse - grained sandstone facies also exists in the 
Upper sandstone division in the central Richardson 
Mountains (Jeletzky, 1960, p. 14; 1974, p. 6), and 
may be similar in origin to t he conglomerate and 
sandstone facies of Tuktoyak t uk Peninsula. 

Cores reveal that the conglomerate of the 
lower member is poor l y sorted and has a matrix of 
fine- to medium- grained sand, and a mixture of clay, 
calcite, and pyrite cements. Graded co-sets, t ypi 
cal l y 5 to 20 cm (2 - 8 in) thick and exhibiting 
scoured basal contact s are common. Pebbly or gran 
u l ar conglomerate sets and l entils grade upward in
to horizontally laminated sandstone within each co
set. These beds possibly are the result of waning 
current deposi t ion in shallow brai ded streams. 

The massive sandstone f acies consists pr edom
inantly of we ll -sorted, medium-grained sandstone of 

GSC 

Continued 

mainl y homogeneous texture, and exhibits rare, hor 
izontal to low- angle s t ratification and laminae of 
granular sandstone . Al so present in minor amounts 
are "floating" pebbles and circular burrow- fill 
structures. This facies alternates with the con
glomerate - sandstone facies in vertical sequences 
and forms depositional units from a few to 25 m 
(10-80 ft) thick. The texture and structure of 
this sandstone sugges t a beach origin. The se in
terpretations of the lower memb er are essentially 
the same as those put forward by Imperial Oil Limit 
ed geo logists (Grieve et al ., 1972). 

The 101ve r sandstone-conglomerate member is 
confined to paleotopographical depressions which 
were infilled by fluvial and 1 i ttoral sediments 
that grade basinward and upward into shallow-marine 
deposits of the upper member (Fig . 9). 
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Marine shelf and trough facies-assemblage 

The most common and widespread facies of the 
Barremian-Albian interval are the terrigenous elas
tic deposits of marine shelf and trough origin . 
Several of these facies are practically identical 
with those of the Jurassic and Neocomian successions 
and are reviewed here for the sake of completeness. 
The dominant facies include the shale, mudstone
si ltstone, si lty sandstone, and laminated sandstone 
facies. 

Pe litic rocks, included in the shale and mud
stone-siltstone facies, comprise the majority of 
the Upper shale-siltstone division and the Arctic 
Red and Horton River Formations . The shale facies 
is typically dark grey, concretionary and, in places, 
contains very thin beds of sil tstone or very fine 
grained sandstone. Besides comprising a large part 
of the shelf-trough assemb lage , it al so is abundant 
in the flysch facies-assemblage. 

The mudstone-siltstone facies is generall y 
poorly stratified, may contain ironstone or pyrite 
concretions and, typically, is bioturbated, with 
Chand.rites burrows being particularly common. This 
facies, in places, grades laterally and vertically 
into the si lty or laminated sandstone facies, indi 
cating a genetic rel ationship among these facies. 

As in the cases of the older successions, the 
pelitic facies represent quiet -water sedimentation 
in marine waters of bathyal to neritic depths. 
These environmental interpretations are suppor ted 
by the presence of belemnitids, ammonites, and dino
flagellates in these rocks. 

Rocks of the si lty sandstone facies commonly 
are carbonaceous, glauconitic, and medium to dark 
brown in colour. Burrows and trail s commonly are 
preserved, as well as deformative bioturbation fab 
rics. These features support the interpretation of 
deposition in relatively shallow depths on an open
marine shelf (probably the Cruziana -faci es of Sei l
acher, 1967). 

The l aminated sandstone includes very fine to 
fine-grained, well - sorted, frequently calcareous 
units that form relatively prominent outcrops . Its 
slabby fracturing habit is caused by abundant inter
nal, even laminae. Burrow s tructures are rare, but 
surface trails, pelecypods, and ripple marks are 
common attributes. In places, this facies is inter
bedded with the silty sandstone facies forming 
rhythms, 25 to 40 m (80-150 ft) thick, in which the 
argi llaceous, bioturbated facies grades upward into 
the laminated sands tone. These sequences are thought 
to represent offshore sandbars or sand-s hoals, simi 
lar to those observed in the Jurassic and Neocomian 
sequences. 

Albian flysch facies 

The conglomerate and laminated sands tone facies 
is characterized by a section, 600 m (2000 ft) thick, 
on Skull Ridge (Lat. 68°31'30"N, Long. 137°24'W) just 
east of Blow River. There, an imposing, horizontal 
basal conglomerate, up to 60 m (200 ft) thick, out
crops over an area of 13 km 2 (5 sq miles), and lies 
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with abrupt contact above the lower mudstone unit 
of the Aptian-Albi an flysch division. The conglom
erate consists of rounded pebbles and cobbles of 
chert, quartzite, and sandstone, and appears massive, 
non-imbricated, and only rarely cross - stratified. 
Lenticular masses of sandstone with scour-and- fill 
s tructures occur internall y and appear more common
ly toward the flanks of the conglomerate mass. 

A thick, homo geneous sequence of sandstone with 
scattered conglomerate lenses overlies the main con
glomerate. Thi s sand s tone is uniformly t extured, 
very fine to fine grained, evenly laminated, and 
slabby fracturing and, in most lithologic respects, 
is identical with the laminated sands tone facies of 
the Aptian Upper sands tone div ision. However, the 
Albian sandstones contain considerably more chert 
and lithic fragments than those of the Upper sand
s t one division, which commonly are enriched in car
bonate particles (Young, 1973b). Current lineations 
and carbonaceous p l ant debris are common and the 
occurrence of indigenous ammonites and inoceramid 
pelecypods indicates a marine origin. The alterna
tion of thin conglomerate beds with laminated sand
stone units and minor amounts of mudstone, localized 
within the flysch-trough, suggests that deposition 
took place on the mid-portion of a deep-sea fan 
(Nelson and Ni l sen, 1974). 

The mixed conglomerate-sandstone-shale facies 
occurs mainly in the headwaters area of Blow River 
(Jeletzky, 197la, 1975c) along the wes tern margin 
of the Blow Trough and ranges in thickness from 100 
to 550 m (300 - 1800 ft) . The outcrop section near 
the junction of Annett and Anker Creeks (Lat . 68° 
40'N, Long . 137°48'W) (Mountjoy and Procter, 1970) 
consists of lenticular units of sands tone, conglom
erate and mixed coarse e l astics ranging in thickness 
from a few to 37 m (120 ft), alternating wi th inter 
vals of shale and silty mudstone up to 100 m (300 
ft) thick. Beds of coarse elastics have sharp basal 
contacts on eroded surfaces, and may be either inter 
nally homogeneous or composed of superimposed graded 
sets. The sandstone and conglomerate units range 
from very poor ly sorted to moderately we ll sorted, 
and maximum phenocl ast size is in the range of 0.5 
to 1 m (1.5-3 .5 ft). The data indicate that this 
facies is composed of proximal turbidites, hemipela
gic deposits, and resedimented conglomerates of the 
graded - stratifi ed type (Walker, 1975), typical of 
submarine canyon fills and upper deep - sea fans 
(Nelson and Nilsen, 1974). 

Eastward, and apparently downcurrent from the 
above-described facies, the turbidite facies inc ludes 
alternating sandstone-rich and sha l e-rich units, and 
alternating single beds of sandstone and shale. This 
facies is well exemplified by outcrops on the east 
bank of Purkis Creek at Latitude 68°33'N, Longitude 
137°12'W. The sandstone is generally fine grained, 
argillaceous, lithic and chert -rich, and occurs in 
beds 0.1 to 2 m (0.3-7 ft) thick which have sharp 
basa l contacts. Sole markings include flute-casts, 
groove-casts, tool marks and current lineations. 
The upper parts of beds are parallel- and ripple
laminated and, in places, show convolutions. These 
features are typical of deposits formed by turbidity 
currents (Bouma, 1964). 



Of minor volumetric importance are sedimentary 
breccias, or mixtites, which occur along the eas t ern 
flank of the f l ysch - trough. Their assoc i ation wi th 
pebbly mudstone and s lump- fo ld s indicate that they 
owe their origin to the breaking up of the fronts 
of slump-folds , where they are converted i nto mass 
flows on a submarine slope . 

The si lty mudstone facies consists of brittle 
mudstone, argi ll ite, and sil t stone, which are inter
bedded with dark grey sha l e . These rocks are mainly 
dark gr ey and brittle, and have a platy fracture. 
Scatter ed pebb l es and pyrite nodules are common 
attr ibut es, and bioturbation fabric is rare. Some 
thin siltstone beds disp l ay rippl e-lamination and 
current lineat ions, and may represent distal turb i
dites. This int er pretation is supported by the 
fac t that the faci es is interbedded with, and grada 
t ionally overlies, turbidites wi th abundant sole
marks . 

The bedded ironstone and sha l e facies occurs 
at the top of the thick flysch sequence (Young , 
1972) and comprises t he bulk of the Albian succes 
sion immediately eas t of Cache Cr eek High (Fi g . 11), 
which thins to a minimum of 60 m (200 ft) in the 
headwa ter s area of Big Fish River (Lat. 68°10'30"N, 
Long . 136°53 ' W) (Fig. 6, column 3). Thin lent ils 
and even beds of phosphatic siderite -muds t one (iron
s t one), ranging in thickness from a few millimetres 
to 70 cm (2.3 ft ), comprise 3 to 40 per cent of the 
irons tone facies, the remainder being br ittle sha l e 
or si lty muds tone. The proportion of ironstone in
creases from west t o east and is at a maximum in the 
Big Fish-Little Fish Rivers area where a t otal net 
thickness of appr oximat e l y 45 m (150 ft) of iron
s tone outcrop . Besides being of interest for iron, 
manganese and phosphate (Young, 1972), thi s facies 
also contains an unusual suite of phosphorous -bear 
ing minerals, including l azul i te, brazilianite , aug
elite, vivianite , ward i te , and several other s (S tur
man and Mandarino, 1975) . 

Paleogeography 

Aptian lithofacies and paleogeography 

Control da ta for the Aptian lithofacies map 
(Fig . 10) are concentrated in Richardson Mount ains 
and the sub surface of Tuktoyaktuk Peninsula. Wes t 
of Blow River, Aptian s trat a are not recognized; 
their absence may be due l arge l y to non-deposition 
on the uplifted block wes t of the Kal t ag -Bl ow Fault 
(Young, 1974; Yorath and Norris , 1975), or t o ero 
s ion of the sedimentary r ecord prior to and during 
Albian fly sch sedimentation. In the Kugmallit Trough , 
Apti an strata are r ecogni zed (Br id eaux and Myhr, 1976) 
within the thick si ltstone - s ha l e unit representing 
continuous offshore marine sedimentat ion from l ate 
Neocomian to Early Albian time. 

The lithofac ies map-pattern reflects shoaling 
and widespread depos ition of sand which formed marine 
sandbars and shoals on the northwestern side of the 
Cache Creek High . Several sets of paleocurrent mea
surements from crossbeds ar e directed consistently 
northwestward away from this emergent area. Unit s 
interpreted to have formed as sandbars also are com
mon south of Cache Creek High and are concentrated 

particul arly along the axis of Rat Uplift. In the 
upper Be ll River drainage area, structures indicat e 
that paleocurrents were directed southward (Young, 
1975a) toward an embayment in which sha l e and mud 
stone now predominat e. These facies, in turn, abut 
against the northern margi n of Eagle Arch. Coarse 
sand and grave l ent ered the basin near the head of 
Vittrekwa Embayment as they did in Jurassic and Neo 
comian times. 

In l ate Aptian time, the basin apparent l y sub
sided, resulting in the wid espread deposition of 
shale and si lt stone r epresent ed now by the upper 
member of the Upper sandstone division and the lower 
shale-si lt stone unit of the Aptian- Albian flysch 
division. 

Al bian paleogeography and pa l eocurrent s 

Ear l y Albian time was one of widespread marine 
transgression int o the interior of wes t ern North 
America (Je l etzky, 197 l b) and, in northern Yukon 
Territory, a time of tectonic uplift of the Brooks 
Range Geanticline and downwarp of the Blow Trough 
(Young, 197 3b) . The l ithofacies map (Fig . 11) of 
the late Earl y Albian clearly shows this change in 
paleogeography when compared with the Aptian litho
facies dis tr ibution (Fig. 10). 

An e longated island is postulated to have r e
mai ned emer gent at the site of Eskimo Lakes Arch. 
This i s indicated by t he progressive thinning of 
Albian rocks on its flanks, t ogether with the in
crease i n the amount of sandstone in some secti ons 
flanking the arch . Arenaceous Al bian sections oc
curring near Campbel l and Sitidgi Lakes (Norris, 
1974 , 1975; Dyke, 1975) probably owe their origin 
to erosion from this positive element . The wide
spread shale facies surrounding Eskimo Lakes Arch 
becomes increasingly bentoni t ic eastward toward the 
Anderson Plain where the Albian Horton thver Forma
tion is composed l arge l y of montmorillonitic shale 
(Yora th et al . , 1975). 

West of Mackenzie Delta, the Arctic Red Forma
tion grades into the bedded ironstone and shale 
facies over Cache Creek High. Farther west, the 
Al bi an section i ncr eases greatly in thickness and 
the iron-rich facies grades into shale and turbi-
di t es . These sed iments filled the rapidly founder
ing Blow Trough mainly from the west, as indicat ed 
by paleocurrent data and facies changes. For ex
amp l e, the turbidite member varies greatly in facies 
from wes t to eas t across the trough. In the Blow 
River area, it cons ists of conglomerate, l aminat ed 
sandstone, and int erbedded sha l e. Eas t ward, in the 
Rapid Creek area, it is represented by fi ne- grained 
turbiditic sands t one, siltstone and sha l e interbeds. 
Farther east, on the western flank of Cache Creek 
High , it gr ades into brittle si lty mudstone. 

Sever a l submarine canyons and fans deve l oped 
basinward of a highland now occupied by Barn Moun
t ains. In the southern extension of this trough 
in the present Be ll River area, no coarse elastics 
have been observed (Young, 1975a) . The trough ap 
parently extended southwesterly through northern 
Eagle Plain, which is f l anked on the north by the 
Lower Albian Sharp Mountain Formation (Jeletzky, 
1975b), a local conglomerate and sandstone unit. 
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Few fossils exist to document Middl e and Late 
Albian time in the northern Yukon but the unfossil
iferous shale (and in part ironstone) that lie s 
above dated Lower Albi an rocks is believed to repre
sent continuous deposition and filli ng of the Blow 
Trough . It is known that an unconformity represent
ing l ate Middle and most of Late Albian time exists 
in the Mackenzie Delta (Jeletzky, 197 l b; Chamney, 
1973; Brideaux and Myhr, 1976). 

UPPER CRETACEOUS 

Stratigraphy 

Lo1ver Upper Cretaceous rocks in the Beaufort
Mackenzie Basin consist mainly of marine sha l e of 
fairly uniform character. In the Mackenzie Delta 
and northern Yukon, this shale is called the Boun
dary Creek Formation (Young, 1975b); on Anderson 
Plain and in the subsurface of northeastern Tuktoy
aktuk Peninsula, the partly equivalent shale uni t 
is called the Smoking Hills Formation (Yorath et al., 
1975; Myhr, 1975). The det ailed strat i graphy of 
these units probab l y is more complex than appear 
ances would sugges t, a view supported by the recent 
discovery of an internal hiatus (Brideaux and Myhr, 
1976) . 

The Boundary Creek Formation, incorporating 
the former "Upper Cretaceous shale division" of 
Jeletzky (1960), has yielded invertebrate macrofos
sils only at Treeless Creek; these were dated as 
Cenomanian to latest Turonian by Jeletzky (ibid .). 
The upper part of the formation contains a sparse 
microfauna of foraminifers and radio l arians, corre 
lative with the SmoKing Hills Formation (Chamney, 
1972). The latter has an upper age limit of ear l y 
Campanian on the basis of vertebrate fossi ls (Rus 
sell , 1967) and pelecypods (Jeletzky, 197lb) . The 
lower age limit of the Smoking Hills Formation in 
outcrop was es timated to be late Coniacian, on the 
basi s of foraminifers (Chamney in Yorath and Balk
wi l l, 1970), and Santonian, based on palynomorphs 
(Mcintyre, 1974). A recent study of marine dino
flage llat es in cuttings of the Parsons N-1 0 bore
hol e by Brideaux (Brideaux and Myhr, 1976) indi
cates that the Boundary Creek Formation is divisible 
into two parts: an upper member of Santonian(?) to 
middle Campanian age, overlying a lower member of 
Cenomanian to Turonian(?) age . Th e age of the upper 
member suggests its correlation with the Smoking 
Hills Formation to the east and north eas t, whereas 
the lower member is equivalent to Jeletzky's Upper 
Cretaceous shal e division, or to the l ower 190 m 
(640 ft) of the type Boundary Creek Formation 
(Fig. 3). 

In northern Yukon and Richardson Mountains, 
the Boundary Creek Formation lies above a sharp con 
tact with Albian ironstone and sha l e . Little phvsi 
cal evidence exists to indicate an unconformity at 
this contact except for that in the vicinity of 
Treeless Creek (Jeletzky, 1960), where the Boundary 
Creek Formation unconformably overlies the Aptian 
Upper sandstone division. In the area of Cache 
Creek High, the upper contact is sharp and unconfor
mable with the Fish River Group but, elsewhere, it 
appears to be conformable . 
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In the s ubsurface of Tuktoyaktuk Peninsula, 
the lowe r contact of the Upper Cretaceous shales i s 
unconformable on Middle Al bian or older rocks, based 
on micropaleontologic and palynological data (Cham
ney, 1973; Brideaux and Myhr, 1976). In the Ander 
son Plain region, the Smoking Hills Formation uncon
formab ly overlies the Albian Horton River Formation 
on a paleosurface which has a re lief in t he order 
of several metres . The upper contact with the Mason 
Ri ver or Tent Island Formation in these areas is 
genera lly gradational and conformable, but may be 
unconformable locally. 

Lithology and thickness 

In outcrops of Anderson Plain, a basa l con
g lomerate occurs discontinuous l y at the base of the 
Smok ing Hills Formation, above which the formation 
consists of interbedded black to medium grey, soft, 
commonly fissile, bituminous shale and white to dark 
yellow , orange-weathering, waxy t o crumbly, very 
thin to thin- bedded jarosite . The formation is 
burning local l y i n th e Smoking Hills, resulting in 
the formation of brightly coloured, hardened mud 
stone, cinders, earthy hematite, and selenite crys
tals. Gypsum crystals also occur in well - cuttings, 
par ticular l y in the lower, highly bituminous member 
(Brideaux and Myhr, 1976; Myhr and Barefoot, 1976), 
suggesting that some oxidation of the shale took 
place during its diagenetic history. 

In the subsurface of Mackenzie Delta- Tuktoy
aktuk Peninsula, the Boundary Creek and Smoking 
Hills Formations consist of int erbedded bl ack, bi 
tuminous shale, and very dark grey shale with minor 
amounts of bentonitic shale and bentonit e. The t wo 
formations are arbitrari l y segregated area ll y on 
the basis of bentonite content, which is minor and 
restricted to the upper portion of the Boundary 
Creek Formation . Organic and pyritic sha l es are 
commo n within t hese formations, and commonly the 
basal few metres are ext r emely radioactive (My hr, 
1975; Myhr and Barefoot, 1976). The Boundary Creek 
Smoking Hills Formations in the subsurface co nsist 
largely of black to very dark grey, papery, bitum
inous, fissile shale. Minor components of these 
formations in the subsurface include Inoceramus 
aragonite prisms, fish scales, sma ll vertebrate 
bone fragments, ironstone concretions, bentonite, 
and zeo l i tic tuffs. Inoceram1!s prisms constitute 
a good marker bed in the Smoking Hills Formation 
of northeastern Tuktoyaktuk Peninsula (Myhr, 1975). 

The upper part of the Smoking Hills Formation 
is highl y radioactive, a fact which aids in the 
definition of the upper contact in the subsur face. 
At the southwest end of Tuktoyaktuk Peninsula, the 
Boundary Creek Formation contains two radioactive 
marker zones. Sample and core ana l yses sugges t 
that the radioact ivity is associated with highl y 
organic and sulphate-rich sha l e (Myhr and Barefoot, 
1976) . 

The thickness of the Smoking Hills Formation 
varies from 0 to 50 m (0 -1 65 ft) in out crop sections 
of Anderson Plain and thickens to over 100 m (330 ft) 
in the subsurface of Tuktoyaktuk Peninsula 
(Myhr, 1975, Fig . 3) (Fig. 12) . 



The Boundary Creek Formation outcrops spora
dically in northern Richardson Mountains and is rec
ognized easily by its soft and relatively light 
coloured shale above the dark and brittle Albian 
shale and ironstone . The formation is subdivided 
into four members, comprising the three proposed by 
Jeletzky (1960) at the Treeless Creek section and 
an uppermost papery shale member. 

The basal dark grey shale member consists 
pr incipally of soft, bentonitic, dark grey shale 
which weathers to a l ight, ash-grey tone or, rare l y, 
dark red, especiall y near the top. This member is 
more than 100 m (350 ft) thick at Treeless Creek, 
but only in the order of 65 to 80 m (200-250 ft) in 
the Big Fish-Littl e Fish Rivers area. 

The overlying orange-weathering member is fer
ruginous, resulting in bright orange and red-1veather
ed outcrops . It consists of dark grey to black shale, 
in part bentonitic and streaked with yellow, inter
bedded with ferroan limestone and sideritic iron
stone, simi l ar to that of the Albian sequence. 
Weat hering of these beds results in the formation 
of selenite crystals and hematitic breccias. The 
large su lphur and iron content (disseminated pyrite) 
of thi s member is due probab l y to a combination of 
euxinic bottom conditions and an influx of volcanic 
exhalatives, as evidenced by bentonite seams and 
the presence of andesite lapilli (Young, 1975b). 
This marker unit varies from 20 to 30 m (60-90 ft) 
thick in the vicinity of Cache Creek High but thick
ens and becomes indistinct in thicker sections north 
and west of the type area. 

The blui sh -weathering member varies greatly 
in thickness because of erosion at the sub-Fish 
River Group unconformity. It is a recessive unit, 
consisting main l y of soft, fissile, commonly ben
tonitic shale, which varies from light to very dark 
grey . It contains thin calcareous beds and concre
tions , and ye llowi sh-whi t e bentonite beds up to 
0.3 m (1 ft) thick. 

In sharp, possibly disconformable , contact 
above the bluish-weathering member at the type sec 
tion is the papery shale member, which consists of 
dark grey to black, papery- thin sha l e, with large, 
:alcareous, septarian concretions, and abundant 
whitish clay l aminae and se lenite crys t a ls. 

Paleogeography and interpretations 

The thickness of the Upper Cretaceous shales 
is quite variable (Fig. 12) because of both differ
ential accumulation and local erosion at the top of 
the succession. The sequence thickens abruptly 
northwest of Eskimo Lakes Arch into Kugmallit Trough, 
where a maximum known thickness of 485 m (1600 ft) 
occurs in the IOE et al . Tununuk K-10 borehole. 
Farther northwest is a zone of relatively thin Upper 
Cretaceous shale, the a lignment of which is uncer
tain, but which appears to be on an extension of 
Cache Creek High through the Shell Kugpik 0-13 and 
B.A. et al. Reindeer D-27 wells. West of this up
lift, the Boundary Creek Formation thickens marked
ly into the Blow Trough, whose axis trends approxi
mately north-south a long Longitude 137°30'W, and 

continues southward into Eagle Plain. A mid-Late 
Cretaceous western shore line is evident according 
to thickness and lithologic data derived from ex 
posures on the Porcupine River upstream from the 
village of Old Crow (Je l etzky, 1972). Here, San
tonian sandstone oversteps Turonian siltstone and 
shale westward, and represents shoreline deposits 
of the Late Cretaceous sea from which, otherwise, 
mud was deposited. 

These rocks are derived in part from fine 
debris shed from the final erosional phase of the 
Co lumbian geanticlinal upland lying to the west of 
the basin. Throughout northern Alaska, the northern 
Canadian mainland, and the Arctic Islands, similar 
deposits of this age reflect generally quiescent 
tectonic conditions, except for the widespread evi 
dence of vulcanism. East of the Blow Trough, an
aerobic conditions seem to have prevailed, as indi
cated by the high organic and pyrite contents of 
the shales and the dwarfed and depauperated micro 
fauna. 

TERTIARY (AND LATEST CRETACEOUS) SEQUENCE 

The Tertiary and latest Cretaceous sequence 
consists of several wedge-like, molassic, transgres
sive-regressive cycles that were deposited in a 
restructured, pericratonic basin greatly influenced 
by Lararnide tectonic activity. The oldest elastic 
cycle comprises most of the Fish River Group (Tent 
Island and Moose Channe l Formations); this is over 
lain by the Ministicoog Member of the Moose Channel 
Formation and the Reindeer Formation, forming the 
second cycle. A third elastic wedge consists of an 
unnamed Eocene shale formation and overlying unnamed 
upper Paleogene fluviodeltaic unit. At least one, 
and possib l y two, younger offlapping units are in
dicated from seismic data beneath the Beaufort con
tinental shelf (Hawkings and Hatlelid, 1975; Fig. 24). 
Evidence available to date suggests that these 
elastic cycles consist of similar suites of litho
facies. They are described in a summary followi ng 
descriptions of the stratigraphy . 

UPPER CRETACEOUS (UPPER 
CAMPAJ~IAN -MAASTRICHTIAN) STRATIGRAPHY 

The oldest rocks of the molassic sequence are 
late Late Cretaceous in age, and comprise a large
scale transgressive-regressive cycle . In northern 
Yukon and northwestern Mackenzie Delta areas, these 
sediments comprise the Fish River Group (Young, 
1975b), which consists of the Tent Island Formation, 
a marine mudstone unit, and the overlying Moose 
Channel Formation, a coarse, terrigenous elastic 
unit (Fig. 3). These formations grade laterally 
eastward into shale of the Mason River Formation 
(Yorath et al., 1975), formerly known as the "Pale 
sha l e zone" (Fig. 13) . 

Dating of these and younger parts of the se
quence has depended considerably on palynology and 
micropaleontology (foraminifers) because of the 
l ack of macrofossils. Pollen, spores, and dino
flagellates (identified by W.W. Brideaux), and for
aminifers (identified by T.P. Chamney) indicate a 
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a very Late Cretaceous age for the lowest major 
cycle, with the possibility of an Early Tertiary 
age for the uppermost part of the Moose Channel For
mation (A.R. Sweet, pers . corn.). Reworking of older 
rnicrofloras and forarninif ers into younger sediments 
in the rnolassic sequence is evident constantly and 
causes confusion and disagreement among biostrati
graphers regarding age assignments. 

Outcrops of the Late Cretaceous cycle occur 
on Yukon Coastal Plain (Young, 1975b) and in the 
Anderson Plain region (Yorath et al. , 1975) . These 
sediment s, presumably, were much more extensive in 
the northern Yukon area than present di s tribution 
would sugges t, as evidenc ed by thickness trends and 
rar e outliers . Present southerly limits in the sub
surface of Mackenzie Delta apparentl y li e a long Lat
itude 68°35' North. 

Thickness of the cycle increases from a zero 
edge on Anderson Plain to approximately 1000 rn (3280 
ft) beneath Tuktoyaktuk Peninsula and increases to a 
known maximum in the order of 2000 rn (6560 ft) in 
northwestern Mackenzie Delta (Fig. 13) . Structural 
features that cause irregularit ies in isopach trend s 
include the pos t-depositional Caribou High (Fig . 3) 
which trends northeast-south1vest benea th Caribou 
Hills and, probably , a pre-deposit ional positive 
area trending north-south immedia t e l y west of Rapid 
Creek in northern Yukon. 

The Tent Island Formation appears to be par
ticularly thick (1800 rn; 5950 ft) in Kugrnallit Trough 
which trend s through the Shell Unak B-11 and IOE et 
al . Tununuk K- 10 boreholes. This trend probably ex
tends into the Cache Creek Uplift (Norris, 1976), 
which became a negative element, apparently, in lat
est Cret aceous time, and into th e Sha llow Bay area 
where a negative Bouguer gravity anornalv suggests 
the presence of thick sediments (Norris, 1974, 1976) . 

Contact relationships and lithology 

Geological mapping in the Big Fish River area 
west of Mackenzie Delta (Young, 1975b; Norris, 1976) 
indicates the existence of a local unconformity be
tween the Boundary Creek and Tent Island Formations. 
A basal conglomerate and sandstone unit, the Cuesta 
Creek Member, occurs locally on eroded Boundary 
Creek or older formations (Figs. 6, 15) but is gen
erally absent north of a line approxima ting the 500 -
foot elevation contour and under Mackenzie Delta. 
Norris (1976) recently recognized a large stratigra
phic gap bet1veen the Cuesta Creek Member and the 
Jurassic Bug Creek Formation immediately wes t of 
Little Fish (Cache) Creek (Fig . 6). 

The lower contact of the sequence may be dis 
conformable locally in the subsurface of Tuktoyaktuk 
Peninsula, where, in some boreholes such as IOE Siku 
C-55 and IOE et al . Tuk F-18, a thick basal sandstone 
unit, 10 m (33 ft) thick, abruptly overlies shale and 
bentonite of the Boundary Creek Formation (Fig . 14) 
(Myhr and Barefoot, 1976, Fig. 2). 

The upper contact of the Fish River Group with 
the Reindeer Formation is conformable and commonly 
abrupt west of Mackenzie Delta but becomes increas-
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ingly gradational to the northeast in subsurface 
sec tions . In the Caribou Hills area north of Inu
vik, the Upper Cretaceous cycle is truncated by an 
unconformity at the base of the Reindeer Formation 
(Figs. 13, 14). 

In outcrops on Anderson Plain and in boreholes 
of northeastern Tuktoyaktuk Peninsula, the Mason 
River Formation conformably overlies the Smoking 
Hills Formation . However, in the IOE Magak A-32 
borehole, a local unconformity may exist between 
the two formations. Evidence for this lies at a 
depth of 1350 rn (4425 ft), where there are abrupt 
ch~nges in lithology and bedding attitude . 

The Mas on River Formation grades upward into 
the Reindeer Formation equivalent in the subsurface 
of northeastern Tuktoyaktuk Peninsula; in the out
crop area to the southeast (Yorath et al ., 1975) 
and in the IOE Nuvorak 0 - 09 borehole, however, it 
is overlain unconformably by the Neogene Beaufort 
Formation (Fig. 21). 

The Mason River Formation consists principally 
of pale grey, soft, marine shale with minor thin 
laminae of jarosite and bentonite (Yorath et al . , 
1975). Dark, ferruginous carbonate concretions and 
dark grey shale occur in the middle of the forma
tion. It grades l a terall y westward into non-ben 
tonitic shale and becomes increasingly silty in 
boreholes southwest of the vi llage of Tuktoyaktuk. 
An arbi trary cut -off of 50 per cent shale is used 
to demarcate the lateral change from the Mason 
River Formation to the Tent Island Formation 
(Fig. 13). 

The Tent Island Formation consists mainly of 
mudstone, shale and si ltstone of prodeltaic and 
shallow-marine origin (Young, 1975b). In many 
places, relativel y thin unit s of sandstone occur 
[for example, in the lower part of the Shell Unip
kat I-22 borehole (Fig . 15) and in the IOE Wagnark 
G-1 2 borehole (Fig. 14)], some of which are calcar
eous . Calcareous siltstone beds are minor but 
characteristic components of the Tent Island Forma
tion in the type area and in the subsurface to the 
east . 

In the western part of the basin, a coarse elas
t ic wedge appears in the upper half of the cycle 
(Figs. 13, 15), comprising the Moose Channel Forma
tion. This formation consists of deltaic sandstone, 
conglomerate, mudstone, and rare coal, and extends 
eastward as far as the west side of Richards Island. 
Tongues of marine mudstone, such as the Ministicoog 
Member at the top of the formation, represent loca l 
cessations in deltaic sedimenta tion and marine trans
gression (Fig . 15) . Coal is relatively rare in the 
Moose Channel Formation in comparison with the young
er Reindeer Formation but occurs in the northwestern 
part of Mackenzie Delta (Fig. 13) . 

Sandstone and conglomerate of the Fish River 
Group are rich in chert, volcanic and metamorphic 
rock fragments, quartz and feldspar (Young, 1973b, 
1975b). These materials evidently are derived from 
source-terrains of mixed lithologies in northern 
Yukon and Alaska and transported easterly, as inter 
preted from paleocurrent data and l ithofacies trends 
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(Fi g . 13). A Lower Cretaceou s vo lcanic terrain con 
t ai ni ng abundant andesite l ies in Koyukuk Basin of 
west-centra l Alaska (Pa tton, 1973) , and may have 
suppli ed and es itic detritus to both th e Moose Chan
nel and Reind eer Formations . 

LOWER TERTI ARY (PALEOCENE AND EOCE NE) STRATI(;RAP HY 

A wid espread, regressive elastic wedge, the 
Re ind eer Formation ( ~ !ountj oy , 196 7b) , over li es and 
off l aps th e Ci sh River Group in the Mackenzie Delta 
ar ea . Two sections in the Caribou Hill s were mea
sured during Operation Porcunine , 150 and 180 m (485 
and 594 ft) th ick , r espectivel y, but more recent ob 
servation s by the authors indicate that at l east 
1200 m (4000 ft) of nonma rine sand, grave l, li gni t e 
and mud are present in the t yne local i t y . Boreho l es 
in the area, such as Gulf -Mobil Ikhil I- 37 , have 
penetrat ed 1600 m (5230 ft) of Tertiary sed im ents 
of which approximate l y 1465 m (4800 f t ) are assigned 
t o the Reind eer Formation (Fig . 14 ) . West of ~ lacken

zie De lta , equival ent rocks comprise the Ak l ak Member 
(Young, 1973b, 1975b) of the Reindeer Format ion . 
Thi s fo rmation, consis ting of numerous deltaic l obes 
and coalesced a lluvia l compl exes, und erlies much of 
the inner Beaufor t Sea shelf, the outer Mackenzie 
De lta, and the Tuktoyak tuk Peninsula . 

The Reindeer Formation i n the Caribou Hi lls 
i s Pa leocene (Mountj oy , 1967b : Brideaux in Young, 
1975b , p. 17) and pr obably Eocene (A.R. Sweet, pers. 
com.) in age , whi l e the Akl ak Member is s l ightly 
ol der , according to pa l ynomorph assemb l ages (Fig . 3) . 
Fossi l plant mat eria l from this member was as 
signed a Santoni an-Maastrichtian age by Smi l ey (in 
Young, 1975b, p . 16), but recent studies on mega 
spores by A. R. Sweet (pers . com.) suggest an early 
Paleocene age . The gas -beari ng sands tone unit s of 
the Tag lu field are delta-front equ i va l ent beds of 
th e t ype Rei nd eer (Fig . 15) and have been dat ed as 
Paleocene to Eocene in the I OE Taglu G-3 3 bor ehol e 
(Brideaux in Barnes et al ., 1974). Imperial Oil 
pa l yno l ogi s t s recognize onl y Eocene assemblages 
(S t ap lin, 1976) . 

In boreho l es of Tuk t oyaktuk Peninsul a, mud
s tone of the Mason River -Tent Is land Formation 
grades upward i nto a uni t consis ting of sands t one 
and muds t one of mar i ne and/or de lta-front origin. 
Thi s unit is Late Cretaceous(?) t o Pa l eogene in age 
(Chamney, 1973 ; Brid eaux in Brideaux et al ., 1976), 
and is in par t corre l a tive with the Reind eer Forma
tion. Th icknesses of this poor l y defined unit range 
from 0 to 700 m (0-2300 ft) -. The upper contact wi th 
the Beaufort Formation (?), a gravel and sand unit, 
is difficult t o delineate but, i n th e subsurface of 
northeastern Tuktoyak tuk Peninsula , the contact is 
commonl y s harp and may be un confor mable . 

Beneath Richards I s l and and th e outer Macken
zie De lta, an unnamed marine shale form ation i nt er 
t ongues with and ov erli es the Re i ndeer Format ion 
(Figs . 3, 14, 15 ) . An Eocene age has been es t ab 
l ished from po ll en and dinofl agel l ate assemb l ages 
(Brideaux in Barnes et al., 1974; St aolin , 1976). 
Thi s sha l e is overlai n gradationally hy an upper 
Paleogene e l as tic wedge . In th e Taglu area, th e 
sha l e is 1370 m (4500 ft) thick, but thins from 
there toward the east [750 m (2280 ft) in the 

Niglintgak - Kumak area (Fig . 15) ] and south toward 
Caribou Hill s (Fig . 14) . It probab l y thickens north 
and northeast of t he Taglu f ie l d and forms diapiric 
s tructures associa ted in part with growth fault s 
under northeastern Ri chards Is l and (Fig . 21) . 

Contact r e lations hips and lithology 

In most areas , the Reindeer Format ion confor
mabl y over l ies the Fish River Gr oup ; the contac t 
may be sharp or gradationa l and results from the 
over-s tepping of marine s hale and sandstone by non
marine or de lt aic sedim ent s . Over the Caribou High 
(Fig . 3), Upper Cretaceous marine rocks are over 
lain unconformably by shal l ow -marine and f luviodel 
taic r ocks of the Reindeer Format ion (Lerand, 1973; 
Co t ~ et al ., 1975), as exemp l ified by the s trati 
graphy of the Gulf Mobi l Parsons F- 09 borehol e (Fig . 14) . 
The unconformi ty i s recognized in local bore -
hol es by a sands t one unit, 10 t o 15 m (33-50 f t ) 
thick, that represent s a marine trans gre ssion over 
the high. 

The Akl ak Member of the Reindeer Formation out 
crops on creeks entering the northwes t ern margin of 
Mackenzie De l t a and occurs in the subsurface adjacent 
t o the eas t (Fig. 15) . It consis t s of mas s ive sand
s tone , pebb l y t o cobbly cong l omerate, dark grey mud
s tone , red si lt s tone, coal, marlstone, and var i ab l y 
s intered carbonaceous rocks (anc ient bocannes) . 
Thick units of non- ar enaceous sediments , which may 
represent l acustrine and marsh environment s , occur 
i n the midd l e and upper parts of the Reindeer For
mation in the IOE El li ce 0 - 14 bore hol e (Fig . 15 ) . 

Unconsolida ted sediment s of the Reindeer Forma 
tion outcrop in the Caribou Hi ll s, the t ype area 
(s ee i nd ex map, Fig. 1). There, three informal 
members are recogni zed: a basal mudstone member, a 
medial arenaceous member , and an upper pelit ic mem
ber. The basal member is moderat e l y recessive and 
comprises sha l e , mud, bocanne, bentonite, and minor 
arenaceous bed s, inc luding a basal sandstone unit. 
Thi s member is overlain gradat iona l l y by a more r e
s istant member, consisting of sand wi th minor mud 
and l ignit e , the latter capping many of the sand 
un i t s . The upper member i s a shaly seq uence which 
is recessive and light gr ey wea t hering , a nd i nc l udes 
mi nor amounts of sand and li gnit e , and abundant clay 
and bentonite . The Reindeer Formation is over l ain 
abruptly, and probably unco nformab l y , by lithic 
grave l and sand of probable Neogene age (Fig . 14) . 

In boreho l es on Richards Island, the upper par t 
of th e Rei ndeer Formation interfingers with the un
named Eocene sha l e unit, hence the cont ac t vari es in 
s tratigraphic l evel from one we ll to another (Fi g . 14 ) . 
The shale unit cons i sts mainl y of marine mud-
s tone and shal e , wi th mi nor bentoni t e, marlstone, 
and ar gi ll aceous cong l omerat e (Glai s t er and Hopkins , 
1974). 

MID -TERTIARY TO QUATERNARY STRATIGRAPHY 

An unnamed , coarse e l as tic wedge over l ies th e 
unnamed Eocene sha le formation i n t he Richards Is
l and Basin and inner conti nental shelf . A thick 
transitional un it consis t ing of int erbedded sands t one 
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TAGLU C-42 MALLIK P-59 IVIK K-54 IVIK J-26 

? 
T.D. 16060' 

0 

,----
0 

~~ii?~ Al/uvia/! Oe/taic : conglomerate, sand 

Feet 

I~~~: : : : ~ I Mixed: delta-plain, delta -front, mixed lithologies 

1000 

3000 

LEGEND 

Correlative OIL (Dual-Induction Lateral) Log Markers 

Hydrocarbons encountered 

Unconformity .. 

0 

0 

Miles 

~ifti;Mji;{;!j Delta-front and Prodelta sandstone, mudstone 

~======~ Prodelta and Offshore; mudstone, shale 

.--?--• GSC 

For location of sections (see Fig. 1) 

FIGURE 17. Structural profile of Tertiary lithogenetic unit s, Richards Island Basin 

and shale is overlain by coarse - grained a lluvia l 
sediments, which general l y persist throughout the 
upper part of borehole sections in thi s area 
(Fig. 17). This overall vertical sequence indicates 
gradual basinward progradation of a thick elastic 
wedge. 

Micropaleontological research (Staplin, 1976) 
rev ea l s the exis tence of an unconformity within the 
alluvial fac ies , separating Neoge ne from upper Pal 
eogene elastics. Palynologica l studies of the sec
tion below the unconformity indicate an Oligocene 
to l ate Eocene age (Brideaux and Sweet in Brideaux 
et al ., 1975). 
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Offshore seismic profiles (Hawkings and Hatle
l id, 1975) reveal th e presence of an upper offlap 
ping , elastic wedge, identified as possib l y Pl io
Pl eistocene i n age (Fig. 24) . The Neogene wedge be 
t ween thi s and the upper Pa l eogene wedge may be equi 
va l ent t o the Beaufort For mation which outcr ops on 
the Arc t ic Coastal Pl a in , eas t and northeas t of the 
delta . Offshore se i smic orofil es i ndicate that hor i 
zont a l strati fication in the thin, uppermost unit i s 
poss i bly due to sheet-like deposi t ion related t o ep i 
sodic eus t a t ic rises in sea l eve l during the l ate 
Pleis t ocene and Holocene. 

Up t o 3000 m (10 000 ft) of elas t ic sediment s 
were deposi t ed rapid l y in the foundering Richards 
I sland Basin and periphera l areas in the combined 
upper Paleogene t o Quat ernary succ ession . Thi s 
wedge thins abruptly sout hward t o zer o along the 
sou theastern margin of Kugmallit Trough (Fig . 18) . 
Outli ers of grave l and sand ass i gned t o the Neogene 
Beaufort Formation ex i s t in th e l ower Anderson Plain 
(Yorath et al . , 1975) but no known equiva l ent s 
occur i n the outcrop area wes t of Mackenzie Delta . 

Prode ltaic and del t a-front facies prograded 
seaward acro ss the continenta l shelf, as i ndicat ed 
by cl i nofor m se t s shown on mar ine seismic profi l es 
(Hawkings and Hatl e l id, 1975). Successively young 
er sets ext ended the edge of the she l f progress i ve
ly seaward , and their respective thickness maxima, 
which probab l y represent deltaic depoc entres, also 
off l apped seaward (op . cit . ). 

LITHOFACIES OF THE MO LASS IC SEQUENCE 

Diver se t errigenous e l astic rocks, coa l, and 
marl s tone comprise t he mo l assic sequence and reflect 
a large group of sediment ary environments r e l ated to 
a lluvial, de ltaic, littoral, and marine deposi t iona l 
sys tems. Var ious l ithogenetic facies associations 
of the Fish River Group were described by Holmes and 
Oliver (1973) and Young (1975b). These authors a l so 
discussed nonmarine facies i n the Ak l ak Memb er of 
the Reindeer Formation, whose basinward equiva l ent s 
in the subsur face of Richards Island were described 
by Bowerman and Coffman (1975) , Shawa et al . (1974), 
and Glaister and Hopkins (1974) . A recent study of 
cuttings , cor es and well -l ogs from thi s sequenc e, 
combined with the publ ished da t a, a llows mos t of 
t he facies assoc i a tions t o be described and inter
pre t ed . 

The followi ng l i thogenetic unit s and their 
r espective facies associations comprise the major 
lithofacies of the molassic sequence. 

Alluvial l i thofac i es - (a) Braid ed s tream complex : 
(i) conglomerat e-sands tone and (ii) coarse 
sandstone facies; 
(b) Meanderi ng s tream comp l ex: mixed litholo
gies , fining-upward trends; 

Deltaic lithofac i es - (c) Delta-p l ain, channel-dom 
inated: sand s t one-muds tone-coa l facies; 

38 

(d) Paludal deltaic: siltstone - carbonaceous 
mudstone-marl s tone facies; 
(e) Mixed delta -front / delta -p lain: sma ll
sca le coarsening -upward t rends, capped by coal 
and minor channe l sand s t one ; 

(f) Prode lta -delta f r ont : l arge - scale coarsen
ing -upward trend s , without coal, commonly capped 
by distributary channel sands t one ; 

Littoral l i t hofacies - (g) Beach-bar: mass i ve t o 
l ami nated sands t one and burr01ved mud s tone in 
coarsening -upward r hythms ; 
(h) Tida l f l at: int erbedded sands t one -mudstone; 

Marine l ithofacies - (i) Offshore : mudstone - sha le 
wi th thin sandstone beds . 

It is beyond the scope of this paper to describe in 
detail t he a ttribut es of each l i thogenetic unit. 
However , the following is a brief r eview of f acies 
associations, s tratigr aphic trends , and borehole 
geophysical l og response assoc i at ed wi th each. 
The reader is referr ed t o previously publ ished works 
(not ed above) for grea t er detail on mos t fac i es 
assoc i a t ions . 

Alluvia l lithofaci es 

Th e fo llowing three facies assoc iations have 
been ascribed to the a lluvi a l lithofacies: the in
t erhedded congl omerat e and sands t one facies, the 
coarse -grained sand s tone fac i es, and the mixed 
l i thology facies. The first two were int erpret ed 
as braided s tream deposits in the Cues t a Cr eek Mem 
ber and Moose Channel Formation by Young (1975b); 
however, Holmes and Oliver (1973) considered the 
derivation of the coar se- grained sands tone facies 
i n the l a tter to be a sha ll ow, meandering s tream 
system. The third facies wi th it s fining-upward 
r hythms is interpreted as a meandering s tream 
deposit. 

The conglomera t e and sandstone facies consis ts 
of l ent icular, inter t onguing beds of conglomerate, 
pebbl y sands tone, sandstone (sand) and, r arely , 
sha l e or coa l. Abrupt lat era l gradations from con
glomer a t e to sand s t one ar e commo n. Holmes and Oli 
ver (1973) per formed gr anulom etric analyses on 
these rocks and found that most samp l es cont ained 
l a r ge, coarse-suspension populations, typica l of 
high turbulence. The great var i at ion in grain 
sizes and the poor sorting point t o an extreme l y 
variab l e and episodic stream discharge, t yp ical of 
br aided s treams. 

The coarse-grained sandstone facies exhibit s 
extensive, t abul ar sets of crossbedding, scour - and
fi ll s t ructures , pebb l e -congl omerat e beds, and thin 
(0.5 -1.5 m; 1. 6-4.6 ft), fining -upward rhythms . 
Thin sha l e units interrupt i n places th e generally 
arenac eous charac ter of thi s facies. These char ac 
teristics a r e consistent with those observed in 
sandy, braided streams in which transver se , longi
tudinal, and o ther bar-for ms co - exist wi th pebbly 
chute and channe l deposi t s (Ore, 1965; Smith, 1970) . 

The meandering s tream compl ex is characterized 
by mixed e l as tic litholog i es and f ining-upward sedi 
mentary rhythms that are thicker than those of the 
coar se - grained sand s t one facies . Each rhythm begins 
with a pebb l y sandstone hav ing a sharp, scoured con
t ac t at i t s base. Thi s is fo llowed by fin er grained 
sands t one , commonly parall el-laminated, and finally 
by ripp l e- l aminated s ilty sands t one , si lts tone and 
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JOE IVIK J-26 

8500 
Shallow shelf 

and prodelta 
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.... L__J 

c 
. ~: GSC 

FIGURE 19. Representative spontaneous potential (SP) log 
response of upper Pa l eogene fluviodeltaic lithofaci es 

mudstone. These sedimentary cyc l es probably are 
produced by the lateral migration of fluvial ooint
bars and their associated overbank deposits (Bernard 
and Major, 1963; Visher, 1965). 

In the subsurface of Mackenzi e De lta, the al 
luvial facies is particularly we ll deve l oped in the 
unnamed upper Paleogene and Neogene elastic wedges. 
The above-described l ithol ogic attr i butes of the 
alluvial l ithofacies can be recognized on the gamma 
ray and spontaneous potential logs which record 
abundant sandstone unit s with abrupt basa l contacts, 
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occas ional shale br ea ks , and minor fining -upward 
trends (increasing l y positive SP response; gradu
a ll y increasing gamma ray counts) (Fig . 19, log A). 
Lo g B in Figure 19 also illustrates the character 
of a few channels that cap sma ll- sca le coarsening
upward trends, and a few fining-upward trends. 

Deltaic lithofacies 

The deltaic lithotope can be subdivided into 
the de lta -plain, delta-front, and prodeltaic 



Fluviode ltaic Paluda l and mixed facies Delta-I ront / Prodel ta 

A B c 

1 __ ~1~ 
-
-

"'" ,}- -
3700 

~, 

~ -- - G .R. --

-- - · 11-
LJ 

I I 
I I [ r 

S P---l-;_ G.,R:_ 

[ -~~ 
~-

[\_ 
6 900 1-H-t-+++-t-H-:=O.-+"l"''"-++-Hc-1 

-+t-
[/ 

11 .,, _, 
I-~- \ 

~ I 
~ 

- - 1"'= 5' 
I ti_-+-t-- t- -t-+-t-- -::: ""- IC. 

I 
- ! 7100 

- i-- h 
-- =~ I 

I f _ 

;3 ~ • 
~ 

!::"' 
I- t 

I I 
I-

~ 

M 
r 

~ 
µ ,__ I'- , -

,.__ -
I -, 

.-' 
I ~ 

~ 

[ 
~ -.. 
..... 
,._, 

7 

I 
~ 

[ 
D 7 

~ 

3800 

3900 
= 

Coal -

100 
= 

, 
1.:: 

> I 
/ 

< 
--' 
5 I 

\ : _, 
....-

I l 
:< 

::::: ... 
.., I 

I- ' 

7200 

mi-
~ .. I 

.~P- -
, I ? \ 

~~ 
l 

-- - i:_ J __, 

-< 

~ 
~ 

::> 

7 

4000 

< [ ~ 

1--1--il 1--1-- : ? 
I I 

1--1-- - "j .: I 
/ 

7300 

1--
7 'I J . I 

> "" 
I ' -

I 
7400 

~ 

--- \ 
-' 

""IS t:s '-... I - ~"" ~ 

f ~ 
,..-
~!'?-

[ £ 

l 

- } 

-
~ ~ 

7 
-I 

=j 

I ,.... I .... 

I 

4100 

300 -

r- - 7500 
>-" .,_ 

-' 

-- ~ ----- --- _.,. I I I 
[;> I I 4200 

~ 

"" 
- -. ---1-- 7 

f - I ~ 

400 -
c [ ~ 

- ~ ~ I 13- l ., 
[ 

·-f--- ·-
_,_ -

-~ 

-1--

- ,_. 

7600 

\ 
~-

' ~ : 
I 

,, 
~-~· 

-

e-> -- · ~ 

4300 
I '<. 

' Ir 
, = ' -=--::::- - s [ ~ 7 

~ 
500 H-1-+-+-++-+-H--+-+-+--+-~--+ ~ '\ 

- -; 
I 

l5'£ '> 

~l= _,_ 
I< ~ - --.. 

I ~l <.. 

I -- r-I- -

v r 
-

' 
I - ~-

--, 

I I 
-- - I-~- "1-

'~? 
- ? .._ 

~ --_ ,_ 
' 

[ 

itj 

: 

--I-~ --

1 
7 

·i--
< -~ 

' 
I.I' 

4400 

BA et al. REINDEER D-27 IOE KUMAK C-58 

Coarsening-upward. Fining -upward 

., -
l 

>---r--~ - ,. 
7700 .... - • -

I-
,,... 

~ 

1-- - • I 

-=- ~ 

-- F-. I 

I .. 

- ::::: I 
I ,. 

~ I 7800 

-~ 
I I , 

IOE LANGLEY D-29 

Moderately uniform; abrupt contacts 

·~ 

' 
I 
I 

' I 
I 

: 

.L__J 

GSC 

FI GURE 20. Representative l og responses of de ltaic lithofacies, Mackenzie De lta 

depositional environmen t s . These commonly comprise a 
classical, river-dominated deltaic sequenc e in which 
the de l ta - f ront sands , i n some cases capped bv eroded 
channels, prograde over the prodelta i c muds, forming 
a coarsening-upward trend (F i g . 19, log C) (Scruton, 
1960 : Co l eman and Wright, 1975) . A mixed facies 
association, involving delta -pl ain (swamp and/or 
channe l s) and de lta - front facies, a l so is common in 

many bo r ehole sections (F i g. 19, log B; Fig. 20 , 
l ogs A, B) . Two end -member delta -plain facies as 
sociations can be described: a sands t one- dominated 
(fluviodeltaic) facies, and a muds t one - coal -domin 
ated (pa luda l ) fac i es. 

The sandstone -domi nated , delta -pl ain facies 
includes conglomerate and sands t one units with sharp 
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basal contacts, silty and coaly mudstone, and thin. 
disconti nuous coal seams. These are arranged, in 
some cases , as fi ning -upward sequences and, in other 
instances, as a lternating facies with sharp contact s. 
The latter facies pattern is recorded in the t ype 
Ak lak Member (Young , 197Sb) and is attributed to 
channel avu l s i on and infilling with organic debris. 
Holmes and Oliver (1973) interpreted thi s facies as 
tributary channel deposits of an alluvial p l ain . 
In general, it i s difficult to distinguish between 
a lluvi al and deltaic p l ains in thi s facies ~ssoci 
ation, hen~e it is often referred t o as f l uviode l 
taic. 

In borehole sections this facies is expr essed 
by blocky spontaneou s potentia l and gamma r ay lo g
signatur es (channel sandstones), togeth er with a l
ternating mudstone and coal log- signatures (e.g. 
Fig. 20, log A) . Small -scale coarsening - upward 
trends at the bases of some channe l sands tone s may 
be due to gradua l avulsion of distributary channel s 
a nd rapid progradation across sha llow lakes and bays . 

The pa luda l , de lta - p lain facies consis ts prin
cipally of si lt s tone and sil t y mudstone, common l y 
carbonaceous, and containing p l ant fossi l s . Coa l, 
fine - grained sandstone , and marlstone are associated 
t yp icall y with these rocks, and orobab l y wer e depo
si t ed in interdistr ibutary l akes, mars hes , bays , and 
minor channe l s . The borehole log- signature of thi s 
facies is similar genera lly to tha t of the distal 
de lta- front f acies but includes resistivity and 
sonic log characteristics of coal and mar l s tone 
(F i g . 20, log B, upper part). An arbi trary limit 
of SO ?er cent or greater non-arenaceous sediment s 
is suggested t o distinguish the oaludal f rom the 
chann el- domi na t ed , fluviodel t aic facies. 

The de lta - front environment includes the sub
aqueous margin of the deltaic wedge, where sand and 
s ilt ar e deposited at the mouths of distribut aries 
and are common l y reworked bv tida l e>.nd wave - gener
ated currents. Basinward of this zone is the pro
delta lithofacies which includes the toe and s l ope 
of the d e l taic wedge. Carbonaceous mudstone is 
typica l of this environment whereas, on the s lope , 
increasing amounts of interbedded siltstone and 
sandstone occur at sha llower depths. 

Due to basinward progradation of de ltaic 
wedges, the sandy delta - front deposits gradation
ally overlie pe l i tic prode l taic sediments , thus 
formi ng a coarsening-upward trend (e .g . Fig . 19, 
log C; Fig. 20, log C). Bioturbation, sl ump- struc
tures, graded beds, carbonaceous debris, and p l anar
and ripple-laminated si lt y sandstone beds are t ypi
cal of the pr oximal prodelta environment (e .g . Shawa 
et al ., 1974, Fig . 5). The de lta-front environment 
is dominated by sands tone deposi t ed in distributary 
mout h bars, distribut ary channe l s and beac hes. Th e 
beach and s tream-mouth bar sandstones generally ex
hibit gradational basal contac t s and coarsen upward, 
Jut the channel sandstones, which common l y overlie 
the former, have sharp, erosiona l bases a nd are 
uniforml y t extured (Fig. 20, l og B, midd l e part). 
In areas where modern deltaic l obes have ext ended 
a considerable distance seaward of the main delta 
platform, abandonment of distributa ry channels oc 
curs i n many p laces in order t o tak e advantage of 
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steeper gradient s and t o fi ll by-passed bays and 
basins (Co l eman 2.nd Wright , 1975, p . ll3 ) . Hence, 
proxima l de lta - front depos its may be terminated a b
ruptly a nd, with subs equent subsidence, overlain by 
swamp deposi t s or prodeltai c mud s fo ll owed by an 
other coarsening -upwa r d trend . 

~1any del t a ic vertica l sequences, especia ll y 
in the Re indeer Formation , consist of comp l ex a lt er 
nations of de l ta - fron t and delta -plain fac i es (Figs. 
14, 15); 'these are grouped for convenience into the 
mixed de lta - f r ont/delta - p l a in facies association. 
Thi s facies is characterized by coarsening - upward 
trends of delta-front origin (probabl y stream - mouth 
bar s) tha t are capped by coal, organic shale, and 
rare channe l sandstones of delta - p lain origin (e.g . 
Fig. 19 , log B; Fi g . 20 , log B). The pa l eogeographic 
position of this fac ie s with respect to tha t of the 
repetit ive, l arge - sca l e, coarsening-upward trends 
previous l y described is more proximal, as indicated 
by the relative thinness of the prodeltaic muds t one 
units of the mixed facies. The mixed facies occurs 
throughout the Reindeer Formation in the Caribou 
Hill s , Pa rsons Lake and Richards I s l and areas (Fig. 
14 , 15) and in the upper Paleogene de ltaic uni t of 
centra l Richards Is l a nd (Fig. 17). 

Littoral and marine lithofacies 

\\'e ll- sorted, fine - t o medium- grained sandstone 
contain ing vertica l burrows a nd l ow - angle cro ssbed
ding ha s been attribut ed to beach and s hor eface en
vi r onments in the molass ic sequence (Young, 1975b; 
Bowerman and Coffman, 1975 ) . This t ype of sandstone 
general l v li es in gr ada tional contact above burrowed , 
offshore muds t one and i s difficult t o distingu ish 
from di stributary-mou th bars on the basis of geo 
physica l l ogs alone, a lthough it may compri se thin
ner unit s t han the latter . Beach deposits of barrier 
island or s trandp l ain origin are relatively rare in 
the mo l assic sequence . 

A t ida l-fl a t facies , consisting of alternating 
sandstone and thin l y interbedded sand s tone and sha l e 
unit s, occur s on Eagle Creek in the Fish River Group 
(Young, 197Sb, p. 24) but has not been reco gni zed 
ye t in the subsurface. 

An offshore marine muds t one facies , not neces 
sari l y prodeltaic in origin, occurs in th e Mini s ti
coog Me~ber of the ~loose Channe l 10orna t ion (Young, 
197Sb; Unit 4 of Ho l mes and Oliver, 1973). Thin
bedded si lt s tone, shale and mud stone are the pri nci
pal rock types , a nd these t end to be more burrowed 
than similar rock s of prodeltaic origin (Holmes and 
Ol iver, 1973). Rare, thin, l enticular sands t one 
uni t s and beds , possibly representing offshore bars, 
a l so occur in thi s facies . Nuch of the Tent I s l and 
Formation and the unnaned Eocene s ha le formation be 
neath Richards I s l and are presumab l y of mixed sha llow
marine and prode ltaic ori gins . Coarse, poor l y sor ted, 
argi llaceous conglomerates of probable debris-flow 
origin (Young, 1971; Holmes and Oliver, 1973; Glaister 
and Hopkins, 1974) occur rarely i n both facies. 



PALE0GEOGRAPHY OF THE M0LASSIC SEQUENCE 

Molassic sedimentation commenced in l at e Cam
panian time with an increased rate of subsidence in 
most basinal areas and a concomitant tectonic up
heava l of l andmasses around the southwe stern edge 
of the Richards Island Basin. Subsidence seems to 
have occurred at a faster rate than elastic supply 
ent ering the basin, resulting in widespread trans
gression and the deposition of approximately 1000 m 
(305 ft) of muddy sediments in severa l major depo
centres (Fig. 13) . Thi s detritus was fed into the 
basin bv rivers entering from the south and south
west , . robably forming estuarine deltas at their 
mouths . 

This initial transgression was followed by 
the first major regressive pulse, which formed the 
Moose Channel Formation of latest Cretaceous age . 
This elastic wedge resulted from abundant elastic 
supp l y shed from further uplift of the Brooks Range 
Geanticline, other tectonic complexes in central 
and western Alaska, the Yukon Fo ld Comr lex and pos
sibly the Eskimo Lakes Fau lt Zone. Numerous short 
streams and, poss ibl y, a single large river drained 
north and eastward from these highlands and created 
a tectonic delta complex along the outer Yukon Coas 
tal Plain and west ern part of Richards Isl and Basin. 
As the Moose Channel elastic wedge aged, a trans
gression of the sea occurred and oe l itic sediments 
of the Mini sticoog Member were deposited at the top 
of the forma tion in the western par t of the basin . 

A second major e l astic wedge began to prograde 
eastward near the beginning of Tertiary time and, at 
about the same time, regressive wedges firs t appeared 
i n the northeastern Tuktoyaktuk Peninsu la a r ea . This 
coalescent wedge formed a wide coas t al p l ain which 
s tr etched from Alaska around t o northern Tuktoyaktuk 
Peninsu l a (Fig . 16). The major source - area, however, 
s t ill was the western tectonic upland . The Reindeer 
wedge seems to be composed of several cycles in 
which the basa l portions are relatively rich in sand 
and gravel, and the upper parts rich in mudstone and 
coaly sediment s. These ver t ica l seouences suggest a 
morphologic cycle of delta-formation, consisting of 
s t eep-gradient lobate deltas at the base, followed 
by low- gradient estuarine or tide - influenced deltas 
a t the top . 

A major marine transgression is represented by 
the unnamed Eocene shale unit in the Ric hards Island 
area , which appear s to have shaly , pa ludal deltaic 
equivalent s landward in the Caribou Hill s -Tuktovak
tuk Pen insula area (Fig . 14). The upper nart of the 
sha l e unit probably is of pr ode ltaic origin and com
prises the northeastward migrating toe of the pro
gr ading lobate or birdfoot delta-systems of the un
named upper Paleogene unit . 

The upper Paleogene e l astic wedge thickens 
markedly toward the northeast side of Richards Is
l and area, and probab l y resulted from l a te Laramide 
t ectonism of the Aklavik Arch Complex and the Yukon 
Fold Comp lex . This t ectonism involved the older 
molassic deposits of the Fish River Group and Rein
deer Formation near the landward margin of Mackenzie 
Delta. Meagre evidence suggests that a lluvial fans 
probab l v coalesced and formed fan deltas a l ong the 
southeastern mar gin of Richards Is land Basin . Pos -

sibly a southern river, ancestral to the modern Mac 
kenzie River, was responsible partly fo r the de ltaic 
sys tem in the Richards I s land area . 

Fo ll owing an apparent uplift in much of the 
area, inc luding the Richards Island Basin, several 
Neogene elastic wedges prograded out onto the contin
ental shelf of the Beaufort Sea. These reached the 
edge of the continental s helf and comprise a large 
volume of the continental terrace-wedge. Presumably 
the Mackenzie River was becoming an integrated con
tinental stream during Neogene time, supplying much 
of the detritus, especially in the youngest wedge. 

STRUCTURAL GEOLOGY 

REGIONAL GEO LOGY 

Figure 21 illustrates the simp lified modern 
surface geo log y of th e region. The contours offshore 
represent the free-air gravity anomaly field . The 
basic s tructural and t ec t onic e l ement s as expressed 
by the distribution of geologic map-units inc l ude 
the fo llowing . 

1. The northern Inter ior Pl atform , underlain by a 
northwes t er l v dipping homoclinal succession of Proter 
ozoic, l ower and midd l e Paleozoic, Cretaceous and Ter 
tiary e l astic and carbonate strata. Structura l dis 
locations are minor and consist of local small folds 
and norma l fault s . To the eas t of the map-area, a 
northeasterly trending s tructural gra in is expressed 
by conspicuous fractures in th e lower Paleozoic Frank
l in Mountain Formation carbonates on Parry Peninsula 
(Yorath et al . , 1975). The dominant strike of these 
fractur es is parallel to the trend of extensional 
s tructur es tha t extend through the Ak lavik Arch Com 
pl ex along which recurrent Phanerozoic tectonism has 
occurred. 

2. The Ak l avik Arch Complex , represented by th6 
Campbel l and Cache Creek Uplifts and Eskimo Lakes 
Arch . These northeast-trending structura l culmina
tions of the complex enclose structura lly and strati
graphically discordant rocks of mainly Proterozoic 
and Paleozoic age . In the Campbe ll Uplift, faulted 
Albian f l ys choid elastic strata have been descr ibed 
and illustrated by Dyke (1975) . These relationships , 
in addition to the Lower Tertiary-Albian unconformity 
on the south f l ank of the up l ift (Norris, 1974) at
test to Laramide and/or late Columbian movement s on 
this component of the complex. 

3. The Rapid Fau lt Array and re l a ted structures 
dislocating Cret aceous elastic rocks in northern 
Richardson ;•lountains. 

4. The Barn Upli ft, immediately west of the Rapid 
Fault Array enclosing lower and upper Paleozoic car 
bonate and elastic strata. Adjacent to the eas t ern 
limit of the upli f t, and within the region underlain 
by Ap tian-Albian f l yschoid elastic rocks is the 
Mount Fitton s tock composed of granite of Midd l e 
Devoni an age. 

5. Romanzof Uplift, exposing Proterozoic rocks of 
the Neruokpuk cormat ion and unconformabl y over l ain 
by Cambrian argillite and vo lcanic agg lomerates. 
The geo logica l map (Fig. 21) excludes local ities of 
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FIGURE 22 . Structure section Y-Y', British Mountains to Beaufort Shelf 

chert and argi llite on the north flank of the uplift 
which have been dated as latest Silurian and probably 
are remnant equivalents of the Road River Formation, 
thus Upper Silur ian rocks may occur as a seaward
thick ening wedge beneath Beaufort Shelf (Norris, 
1976). 

6. The Mackenzi e De lt a , underlain in part by a 
regressive succession of Late Cretaceous t o Holocene 
age. 

7 . The continental marg in, represented by the 
northeasterly trending positive free -air gravity 
anoma l y . 

The structural geo logy of this region is best 
illustrated by a number of cross-sections, whose 
lines of profi le are illustrated in Figure 21. 

Structur e section Y-Y' (Fig . 22) is located 
to the west of the Rapid Fault Array and extends 
from the southwest flank of Romanzof Uplift, near 
the Yukon-A laska border, to near the SS m (180 ft) 
isobath on Beaufort Shelf . The offshore portion of 

the section is based on an interpretation of Arctic 
quest ref l ection seismic line No. 6 . 

The Proterozoic Neruokpuk Formation is shown 
to be folded, faulted and intruded by Devonian and 
older granites which have yi e l ded radiometric ages 
of 431 m.y ., a few kilometres west of the Interna 
tional Boundary (R eiser, 1970). Upper Paleozoic 
carbonate and elastic rocks rest with angular un
conformity on the Neruokpuk Formation; the uncon 
formity at the base of the Mis s issippian Kekiktuk 
Format i on represents Ellesmerian movements which 
resu lt ed in the widespread Upper Devonian fl yschoid 
rocks (Imperial Formation). As pointed out above , 
rocks assigned to the lower Paleozoic (Road River 
Formation?) a l so occur on the north flank of the 
uplift. 

Norris (1974) described two important over 
stepping relations hips on the north flank of Roman 
zof Uplift . From southwest to northeast, the Tri
assic Shub lik Formation oversteps the upper Paleo 
zoic rocks to r est on the Neruokpuk Formation 
(Kupsch, 1973) and, in the same direction, the 
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FIGURE 23 . Struc ture section X-X ', Mackenzie Delta to Beaufort Shelf 

Jurassic Kingak Formation oversteps the Shublik to 
re s t on the Precambrian rocks . These relationships 
have t wo important implications. 

1. The nor th flank of Romanzof Uplift, benea th 
Beaufort Shelf, was expressed as a st ructural 
cu lmination in pre- Late Triassic time and probably 
represented the southeastward continua tion of the 
Barrow Arch (D .K. Norris , pers. com . ) 

2 . The lateral extension of the Pe rmian and 
Triassic r eservo ir ro cks at Prudhoe Bay, 385 km 
(240 miles) a long strike to the northwest , has been 
r emoved by pre- Jurassic erosion, at l east a l ong the 
ax is of the Barrow Arch. 

Miall (1973) showed simi lar relationshi ps on 
a more regional scale and Bamber and Waterhouse 
(1971) illustrat ed facies trends in Carboniferous 
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rocks whic h become increasingly littora l in the 
same direction . 

These relationships are not il lus trated on 
the s tructure section . 

Along the line of sec tion, on the north flank 
of Romanzof Uplift, the lower Mesozoic epicontinen
tal sequence is illustrated as resting with angular 
unconformity on the Neruokpuk Formation which, a long 
with the Road River Formati on , is believed to lie 
deeply buried beneath Beaufort She lf. These epi 
continental elastic rocks are represented by the 
Juras s ic to lower Aptian sandstones, siltstones and 
shale s of the Kingak, Bug Creek and Porcupine For
mations as we ll as the Lower sandstone, Blue-grey 
sha l e, Coaly quartzite, Upper shale-siltstone and 
Upper sand s tone divisions . 



In the offshore par t of the pro+ile, structural 
discontinuities are suggesteJ by dis cont inuous, ro 
t ated seismi c ref l ec t ors beneat h t he sub - Upper Cre
t aceous unco nfo r mi t y . The geometry of these ref l ec 
t ors sugges t southward -directed t hrust faults wi t hin 
the Lower Cr et ac eous and o l der succession . Similar 
t hrusts 1vi t h a south1vard direction of re l ativP t ec
t onic transnort have been manned in northern Yuk on 
by D.K. Norr is (Fig . 21) . Th ese t hru st s probab l y 
repeat port i ons of t he Aptian-Albian f l ys ch division 
and o l der seauenc es and ar e shown i n the section t o 
be t runcated by th e fo l ded sub -Unper Cr et a ceous un
conformi tv . The nor t herly di'.' o+ the fau lts nrob:obly 
is contro l led by the increasing strat i gra~hic t hick
ness of the Lower Cr et aceous and older r ocks in t ha t 
direction. 

Over lying t he Lower Cre t aceo us and o l der epi 
continenta l seouence is the Upper Cre t aceous mo l as 
s i c succession compri s ing the various components of 
the Fish River Group and possib l y o l der s t ra t a . 
This succession appears to have been depos it ed fo l
l 01vi ng Co l umbian compression , up li f t, and erosion 
of the Lower Cr et aceous sequence . The Upper Cr et a 
ceous and Paleogene sediments were , in turn , fo l ded 
and fault ed during lat e Larar1ide defornat ion, ":hich 
may have reac t ivated the ear l ier thrust faul t s. 

In respo nse to Laramide uplif t and eros i on 
over l arge areas of the ad j acent cra t on, t he th ick 
Upper Cr et aceous and Ter t iary mo l ass i c succession 
prograded seawar d t mvard t he cont inent a l margin . 
This t hickeni ng was aided by sedimentary gr owth 
fault s a t the dis tal edges of t he nrograding sand 
wedges. The unconf orni t y between t he Pa l eogene and 
Neogene sequences i s ident ified on t he basis of l ow
ang le seismi c r ef l ec t or s wi th i n t he o l der success i on 
which appear t o be t r unca t ed benea th t he base of t he 
younger uni t . Thi s unconformity mav r epr esent the 
widespread mid -Tert iar y up l ift of Arctic Canada 
because Oligocene r ocks apnear t o be l arge l y absent 
i n 1vells 1vhich have penet r a t ed t he Tertiary succes
sion on Richar ds I s l and (Hawki ngs and Hat l e l id, 
1975 ; Bowerman and Cof f man , 1975) . 

The Pleis t ocene unit (P) sho1vs reflec t ors 
which appear t o r epr esent off l appi ng condi t ions ex
pressed in l ow - angl e c l i noform st r a t ifica t ion simi 
lar to t ha t obs erved in t he most seaward part of t he 
Pa l eogene seq uence. The over l ying, essent ia ll y 
hor i zonta l r ef l ectors may r epresent the return t o 
mar in e cond i t ions on t he Beaufort She l f as a resul t 
of the Hol ocene (I I) eus t a t ic rise i n sea l eve l. 

St r uc t ur e sec tion X- X' (Fig . 23) ext ends f r om 
t he Campbe ll Up l ift to t he Beaufor t Shelf and int er 
sect s sec t ion Y-Y' at the posi t ion i ndica t ed . 
St rat i gr aphic and s t ruct ural contro l fo r t he cr oss 
section i s provided by the exp l oratory we ll s indi 
ca t ed and by Ar cticquest ref l ection se ismic l ines 
4 and 5 . Addi t iona l data from Lerand (1973) , Hawk 
i ngs and Hatlelid (1975) and Bowerman and Coffman 
(197 5) wer e us ed. 

The c r oss - section i llustrat es the succ ess i on 
of ~!esozoic an<l Cenozoic r ocks ext end i ng northwest 
wards i n a t hickening l ens across t he var ious com 
ponent s of the Ak l avi k Ar ch Comp l ex . The int er ven
i ng s tructura l d epressions (Kugma ll it Tro ugh and 

Ric hards Island Basin) contain thicker sequences 
than adjacent structura l culminations, the flanks 
of which are disloca t ed by extension fau l ts of the 
Eskimo Lakes Fau l t Zone a nd the fami l y of ver t ica l 
fau l ts assoc i a t ed wi th t he Cache Cr eek Up l ift . 
These faul t s show non-uniform s t ratig r aphic separa 
tion indicat ing t hat t hey ar e react iva t ed elements, 
subs t ant ial movements of which oc curr ed dur ing 
Ear l y Cr et ac eous time, account ing for the great in
cr ease in t hickness of Lower Cr et aceous s trata into 
Kugmall i t Trough . The fa ul t s assoc i a t ed wi t h the 
Cache Cr eek Upl ift are shown to have sus t ained t hei r 
principa l movement fol l o1ving Late Cretaceous deposi
tion which allowed for the deve l opment of the t hick 
Ter tiary de l ta i c compl exes beneath Ri chards Island . 
Within the Richards I s l and Basi n , rapid deoosi t ion 
of seawar d -progradlng e l astic wedges wi thin the 
fou ndered basin caused t he deve l opment of large
sca l e det achment structures a t t he dista l ends of 
th e Pa l eogene and Neogene sand l enses . St rain along 
rot a t iona l growth fau l ts was t ransferr ed int o t he 
adjacent nr odelta sha l es t oward t he to es of the 
fau l t s, resu l t i ng i n lu t okinetic diap i rs wi th i n the 
hanging wa ll s . 

Benea t h t he Tert iar y and Upper Cret aceous rocks 
of t he ~ichard s Island Bas in, t he Lower Cretaceous 
~lyschoid sediments and ol der epicontinenta l se
quence probab l y are present within a series of 
northeaster l y trendi ng fault bl ocks of the Rapid 
Faul t Arrav . Al though the ar ray is no t shown , its 
westernmos t component , herei n referr ed t o for con 
venience as the " Ka l tag Faul t ", is i l lus t rated as 
bounding the Ric hards Island Basin on i t s sea1Vard 
side . The pr esence of th is fault i s i nfer r ed be
cause of t he basina l t hickeni ng of the succession 
i nterpret ed t o be t he Ter t iary sequence above and 
across the fault in Ar c t icquest seismic li ne No . 4 
(Yorath and Norris, 1975) . Beyond t hi s fau lt , the 
Tertiarv and Upper Cr etaceous sequence is consider 
ed to be th i nner and , in respo nse to cont inued 
Laramide r i ght - l ater al movements of t he Alaska 
Block, Lower Cr et aceous and o l der sha l e masses are 
s hown t o have i ntruded t he younger success i ons . 
These r e l at i onships are derived from the interpre 
t a t ion of Arct icques t seismic l ines Nos . 5 and 6 
(Fig . 22) . Ther efore , the intruded s hale masses 
are a r espo nse t o a t ec t oni ca ll y i nduc ed s t ress 
f i e l d and ar e thoug ht , th er efore, t o be f undamen
ta ll y di+fer ent f r om t he gravi t y - i nduced diapi r s 
of t he Richards Is l and Basi n. t· !ore 1vill be said 
about these contrasting re l ationships i n t he section 
on struc t ura l kinematics. 

The int er pre t ation descr ibed above differs in 
par t fro m t ha t i llustrated by HalVk i ngs and llatle l i d 
(1975) and f r om int erpretations deve l oped by others 
i n the petro l eum ind us t ry (Ga llup , 1973) . To i llus
t ra t e t hese di ffere nces, sec t ion C f r om Hawki ngs 
and Ha t l e l i d (1975 , Fig . 9) i s inc l uded her e (Fig . 24) . 
The line of profi l e i s shown on the geol ogi -
ca l ·~ap (F i g . 21) and i t can be seen tha t sec t ion 
C c l ose l y apuroximat es th e position of section X-X ' 
(Fig . 23) i n it s southeastern portion. 

The princ ipa l difference between t he t wo i nter
pr et a t ions is i l l us t rated by t he absence of Upper 
Cret aceous rock s beyond t he Cache Creek Uplift in 
section C. In this profile , the de t achment structure~ 
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FI GURE 24 . Structural pr ofile through the Mackenzie Delta area (aft er Hawkings and Hat l e lid, 1975) . 

are shown to so l e out at the base of the Pa l eogene, 
beneath which rocks of early Mesozoic age (pr esum
ab ly Ear l y Cretaceous or older) l ie unconformabl y 
beneath the Tertiary sec t ion . The interpreted ab
sence of Uoper Cretaceous rocks beneat h Mac kenzie 
De lta by many indu s trial geologists, on t he one 
hand, and their assumed pr esence by GSC geo l ogists, 
on the other, is based l ar ge lv on differences of 
op inion among mic robiostratigrarhers concerning age 
ass ignment of fossi l taxa. Because the present 
wri ters are not proficient i n these fie lds, they 
do not address themselves to the ongoing biostrati 
graphic debat e . However, if the Ucper Cret aceous 
succession is missing in the region traversed by 
sec tion C, a t l eas t three important imnlications 
mus t be consider ed . 

1. The presence of Upper Cretaceous rocks in 
northern Yukon (Young, 1975b) and northern Anderso n 
Plain (Yora th and Ba lkwi ll, 1970) is wide l y known 
:md documented and can be assumed reaso nably t o con
tinue offshore . The absence of Upper Cretac eous 
rocks a l ong section C implies that a major, north
wester l y trending , post -Lower Cretaceous s t ructure 
separa t es the northern Yukon and Anderson Plain 
from Mackenzie Del t a . This s tructur e wou l d have to 
transect orthogonally the princ i pal northeasterly 
trending Aklavik Arch Comp l ex and associat ed e l e
ment s . No such structure is supported by either 
geo l ogical evidence on l and (F i g . 21) nor by the 
gravity field offshore. 
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2 . The presenc e of such a northwesterly trending 
e l ement would have had an important effe ct on the 
distribut ion and lithol ogy of the overl yi ng Tertiary 
sediments . I sopach a nd isochron trends of a t l eas t 
the Pa l eogene succession woul d ref l ect the presence 
of the underlving struc tur e to t he ex t ent that such 
tr end s wou ld not coincide with the regional U-shaped 
geometry of the Tertiary basin as illus tra t ed by 
80\verman and Coffman (1975, Figs. 3, 4). 

3 . The Late Cr etaceous marine transgression was 
an important, world -wide event . I t seems unlike l y 
that such W0\1ld be unrepresented in a per icra tonic 
si tuation . 

In a recent paper bv Evans e t al . (1975), an 
ident ica l section to section C of this paper (Fig . 24) 
i s i ncluded, within which the s uccess ion labe l ed 
as Upper Mesozoic and Tert i ary in the latter was 
identified as Paleogene and Neogene by Hawkings and 
Hatl elid (1975) . Thus, the de t ac hment faults pre
sumably so l e out in the upper Mesozo ic section ivhich 
more close l y agrees with the interpretation illus 
trated in Figure 23 . In any event, the u l timate 
estab l ishment of the presence or absence of Upper 
Cretaceous s trata wil l depend on mutually accept ab l e 
microbiostrati graphic principles establi shed from 
cores and cuttings col l ected a t and adjac ent to 
the Tertiary - Late Cret aceous boundary . The lVr iters 
do not deny the possib l e absence of Upper Crctaccou~ 
str a t a from specific we ll s but sugges t that such 
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FIGURE 25, Structure section Z- Z', Coppermine Arch to Beaufort Shelf 

s trat i graphic omissions are due to local extension 
or detachment (growt h) faults . 

Section Z- Z' (Fig . 25) is a structure section 
extendi ng from the Coppermine Arc h to the southeast 
of the report - area across the northern Interior 
Pla tform to the Elf Horton River G- 02 well and then 
linking up with Arcticquest seismic line 8 in the 
Beaufort Sea. The sec t ion shows lower and middle 
Pa l eozoic elastic and carbonate strata and Mesozoic 
el as tic rocks extending northwestward in an essen
ti a ll y unbroken platform or homocli nal success ion 
from the flank of the Copnermine Arch to the schema 
tically repre sented Aklavik Arch Complex, Across 
the complex, the succession is dislocated by numer
ous fau lt s that have sustained multiple movements 
as elsewhere along the Eskimo Lakes Fault Zone, and 
which have thickened t he Lower Cretaceous succession 
as a result of syndeposi tiona l strain, A character
istic feature of t hese fau l ts, as reported elsewhere 
beneath Tuktoyak tuk Peninsula (Ler and , 1973), is the 
presence of ''roll-over" anticlines on their hanging 
wa ll s (these structures are not i llustrated). Fur
thermore, as shown in the sect ion, the system of 

faults reaches progressively higher into the strat i 
graphic success ion in a seaward direction and, since 
they were active during deposition, the footwall 
blocks probab l y acted as local sources of sediment 
to the adjacent bas ins above the hanging wal l s . In 
addition, the per iodic i t y of movements along these 
faults resulted in lo cal pa l eotopographic r elief 
causing var i ations in thic kness and l ithology of 
the enclosing sediment s . An examp le is illustrated 
beneath the East Reindeer A- 01 well in Fi gure 23, 
In the most seaward part of sect ion Z-Z ' , cons ider
abl e upli f t, erosion and <lownfaulting probably oc
curred which accounts for the seaward truncation of 
the Upper Cretaceous rocks beneath Pa l eogene sedi
ments, The cause probably is related to fault move 
ments on the f l anks of ano ther s tructural culmina
tion of the Aklavik Arch Comp l ex, possibly represen
ted by the 10 oga l anomaly nor th of Tuktoyak t uk 
Deninsula (Fig. 21) . 
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STRUCTURAL KINEMATICS 

Throughout thi s paper, much emphasis has been 
placed on the importance of the Rapid Fault Array 
with respect to the deve lopment of the Beaufort 
Mackenzie Basin , particularly during Ear l y Creta
ceous time . The Kaltag Fault of Al aska has been 
identified as a major dextral wrench with between 
65 and 130 km (40 - 80 miles) of observable post -
Early Cretaceous to Pleistocene right-lat eral separ
ation (Patton and Hoar, 1968). Recent studi es by 
D.K. Norri s (1976) have i dentified a stratigraphic 
separation from lower Paleozoic to mid-Upper Creta 
ceous across the fault on Porcupine River . As 
pointed out previous l y in thi s paper, Young (1974) 
identified subs t antia l sub-Aptian vertical separa 
tion across the Blow Fault Zone which is the western
most component to the array. Although f urther stud
ies both in Alaska and Canada are needed to identify 
the kinematic and spatial rel ationships between the 
Kaltag - Por cupine and Rap id Fault Array sys tems, it 
is assumed here that, becaus e of thei r proximity 
and a l ignment, thes e sys tems are relat ed and that 
initial dextra l movements along the sys t ems began 
in Early Cretaceous time. Hence, right-lateral 
strain resulting in oblique separation on individual 
fau lt components of the Rapid Fault Array has been 
inferred (Yorath and Norris, 1975). 

The important relationship between petroleum 
occurrence in large poo l s and wrench tectonic s be
gan to receive much new attention during the ear l y 
part of thi s decade (Wi lcox et al . , 1973 ; Harding, 
1973; Yeats, 1973; Moody, 1973) . Those papers 
dealt with both general and specific aspects of 
wrench fault s , and the valuable paper by Wilcox et 
al. (1973) concerned it se lf with a description of 
cl ay-cake experiments, building upon the earlier 
work of Cloo s (1955). An additional paper by Cro 
wel l (1974) described the origin of late Cenozoic 
basins of southern California as the effects of 
changes in s trike of wrench zonas . The following 
discussion is an attempt to rationalize the devel
opment of parts of the Beaufort-Mackenzie Basin in 
terms of the dynamics suggested by the Kaltag Fault 
and its northern Yukon continuation, the Rapid Fault 
Array . 

Figure 26 illus trates the principal structures 
of the study-area . The fault s of t he Eskimo Lakes 
Fault Zone and the "detachment" s tructur es (presum
ably growth faults) are taken from Hawkings and 
Hatl e lid (1975) . The Ka lt ag Fault and Yukon Fault 
trend s were provided by D.K. Norris (pers. corn.) 
and the remaining faults on land are the same as 
those which appear in Figure 21 . The offshore ex 
tension of the Rapid Fault Array was extrapolated 
on the basis of the overall trends on shore to co
incide with the axis of the large, elliptical posi 
tive free-air anomaly ("Kaltag Fault") and the posi
tion of steepes t gradient on the southeast flank of 
the anomaly. It should be noted that, whereas 
Yorath and Norris (1975) suggested that this anomaly 
represent s the uplifted rim of the continental mar
gin and, thu s, is in agreement with earlier inter
pretations by Wold et al. (1970), Sobczak (1975) 
presented arguments sugges ting that much of the 
anomaly is due to uncompensated sediment load be
neath the continental s lope. The fact that the 

so 

Bouguer gravity field in this region shows no anom
aly beneath the s l ope lends support to the Sobczak 
thesis ; however, one of the present writers (Yorath) 
is of the opinion that a free-air anoma l y of this 
magnitude (in excess of 100 rngals adjacent to the 
Queen Elizabeth I s l ands) cannot reflect uncompen
sated e l as tic sed iment s entirely . Thus, until ad 
ditional crustal refraction data are obtained across 
the anomaly, the writers maintain that at least part 
of the anomaly represents the present structural 
edge of the North American plate as represented by 
the rise in the crust -mant l e boundary. Such an in
terpretation is supported (but not proven) by Over 
ton (1970) . 

The sharp bend in s trike between the Ka ltag 
Fault and the Rapid Fault Array is identified as a 
"restraining bend" in the manner of Crowell (1974). 
Along right-lateral strike-slip faults, r es training 
doubl e bends, r esulting in compression of the ad
jacent terrain, occur when the fault trace curves to 
the left (counter-clockwise) when viewed along strike. 
The s harper the bend, the greater the degree of com
pression and the greater the e levation of one block 
(in this case the Ala ska Block) over the other (Mac
kenzie Block) . As Crowell (ibid. ) has shown, sharp 
restraining bends can r esult in the development of 
thrust faults and folds in the adjacent parts of 
the blocks. In cases where sp l ays develop, wedge
shaped culminations and depressions form between 
the various anastarnosing components of the splays. 
These wedge-s haped components are bounded by ver 
tical f aults along which both dextral strike-slip 
and, in the case of restraining geometry, high-
angle reverse separation occurs. Thus, the Rapid 
Faul t Array is interpreted as a splay sys tem of 
high-angl e , reverse and right-lateral strike-slip 
faults that developed in response to dextral move
ment along the regional trend of the main wrench 
sys tem and results from a compressive stress field 
created at the restraining bend. This deformation 
is believed to have been ini tiat ed at l east as 
early as Neocornian time and possibly continues at 
present [e.g. the 1963 Prince Patrick Island earth
quake swarm (Milne and Smith, 1966)]. The high
angle reverse displacements of the components with
in the array resulted in severa l wedge-shaped 
basins, comprising the Blow Trough, within which 
the Aptian -Albian flysch division was deposited 
syntectonicall y. The development of the trough 
was aided by Co lumbian oblique deformation along 
reactivated components of the Eskimo Lakes Fault 
Zone and the bounding faults of the Cache Creek Up
lift. Additiona l movements along both systems re
sulted in continued (Lararnide) depression of the 
Richards Island Basin, allowing for the accumula 
tion of the thick Upper Cretaceous and Tertiary 
deltaic molassic sequence (Fig. 27). 

Additional implications of the proposed wrench 
tectonic history of the region relate to the expect
ed strain in the offshore portion of the Alaska 
Block. As illustrated in Figure 26, Hawkings and 
Hatlelid (1975) indicated a large number of detach
ment faults within the Beaufort-Mackenzie Basin, 
both wi thin and ad jacent to the bounding limits of 
the Rapid Fault Array. The writers agree that the 
fault s beneath Richards Island and beneath the Beau
fort Shelf between the offshore extension of the 
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Lower Cretaceous and Older 

FIGURE 27. Schematic block diagram showing 
kinematic relationships between the Alaska 
Block and Mackenzie Block across the Rapid 
Fault Array 

"Kaltag Fault" and the Eskimo Lakes Fault Zone are 
indeed detachment (growth) faults associated with 
the thick Tertiary and Upper Cretaceous deltaic suc
cessions. However, we believe that those "detach
ment" structures shown beneath the shelf of the 
Alaska Block represent faults of the tectonokinetic 
diapir field and are entirely different from those 
of the lutokinetic field of Richards Island and ad
jacent offshore area . 

The wrench fault clay-cake experiments des
cribed by Wilcox e t a l. (1973) illustrate the nature 
and style of structures associated with right-later
al strike-slip displacement. Figure 26 includes a 
strain ellipse oriented in the appropriate manner 
relative to the trend of the main wrench system in 
the Beaufort Sea . E-E' is the strike of the re
oriented primary wrench zone. A-A ' , identified in 
the legend of the figure wherein the strain ellipse 
has the same orientation as that shown on Beaufort 
Shelf, is the trend of en echelon folds and thrusts 
that is predicted by the stress field associated 
with the wrench system. The reader will note that 
the trend of the "detachment" structures of Hawk
ings and Hatlelid (1975) is that predicted by the 
strain ellipse. In addition, the trend of the syn
cline axis and adjacent thrust fault southeast of 
Kay Point also is in accordance with the strain pre
dicted. Likewise, the strain ellipse predicts that 
B- B', C-C' and 0-0' will be the trends of en echelon 
extension faults and conjugate strike-slip faults, 
respectively . In Figure 22, which is a section 
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within the Alaska Block, the thrust faults and later 
folds are predicted by the strain ellipse and are 
interpreted to be observable within Arcticquest 
seismic line 6 . Both Figures 22 and 23 illustrate 
the emplacement of older shale masses into the Lower 
Cretaceous and younger successions. These tectono
kinetic diapirs probably have the orientation of 
A-A' of Figure 26 and their associated vertical 
faults may represent the predicted extension and 
conjugate strike - slip faults . Thus, the writers 
believe that the detachment structures shown be
neath the shelf of the Alaska Block are thrust 
faults and folds associated in part with the wrench 
system of the Kaltag-Rapid Fault Array . The petrol 
eum implications of this interpretation will be dis 
cussed in the following section . 

An attempt is made to illustrate (s ee Fig . 27) 
the strain relationships expressed above . Within 
the Alaska Block, the Lower Cretaceous and older 
succession is separated from the overlying sequence 
by an unconformity which resulted from uplift and 
erosion consequent upon right - lateral motion along 
the several components of the Rapid Fault Array . 
This early (Columbian) deformation was manifest in 
folds and thrust faults within the Alaska Block and 
probably within the Lower Cretaceous and older rocks 
underlying the array (not shown). Subsequent Lara 
mide movements resulted in the folding of the uncon 
formity and possible reactivation of the ol der struc
tures, in addition to reactivation of the ancient 
faults of the Eskimo Lakes Fault Zone. These lat 
ter faults probably were extension structures ori 
ginally, but later also sustained Columbian and 
Laramide oblique wrench movements as suggested by 
the right - lateral separation along the Donna River 
Fault (Jeletzky, 1975a). 

As stated earlier, the kinematics of wrench 
tectonics associated wi t h the Kaltak - Rapid Fault 
Array explains the Columbian downwarp of Blow 
Trough, the Laramide development of Richards Island 
Basin, and the motivation and orientation of thrust 
faults and shale intrusions in the offshore tectono
kinetic diapir field. It does not, however, explain 
many other structural phenomena associated with the 
Laramide and Eurekan tectonism in the study- area. 
For example, the change in sedimentary "style" and 
depositional trends from the mid-Cretaceous flysch 
trough to the later wedges of molassic elastic 
rocks, which strike generally perpendicular to t he 
former, cannot be accounted for simply by wrench 
kinematics. These gradual, but profound changes 
probably are related to the vertical uplift [at 
least 1.5 km (0.9 mile)] of northern Richardson 
Mountains which were formerly the site of the Blow 
Trough. Considerable topographic relief along the 
uplifted parts of the Eskimo Lakes Fault Zone also 
is indicated by the coarse, alluvial nature of 
associated mid- to upper Tertiary sediments . These 
uplifts presumably are related to more regional 
stresses, possibly associated with la t e Cordilleran 
deformation and the opening of the Canada Basin . 
Hence, stress relationships during the Ter tiary 
still are poorly understood, a l though a thread of 
continuity from the Columbian Orogeny to t he present 
is provided by certain ancient, intermittently ac
tive fau l ts, the persistence of positive crustal 
blocks, and the gradual change in depositional 
trends and pa l eogeography . 



PETROLEUM POTENTIAL 

The petroleum po t enti al of the Beaufort-Mac
kenzie Basin has been rated very good in ana l yses 
by Lerand (1973) and King (1973). In this paper, 
the potential of each structura l e l ement (Fig. 2) 
is reviewed briefly and summariz ed with respect to 
major lithofacies (Table 2). The s tatus of the 
geoscience base (non-confidential) and petroleum 
potential for each area is indicated on the diagram. 

NORTHERN YUKON -RICHARDSON MOUNTAINS AREA 

In northern Yukon and northern Richardson 
Mountains, s tructural deformation and widespread 
breaching of potential source and reservoir rocks 
have reduc ed the prospects of finding significant 
amounts of hydrocarbons (Young, 1975b; Norris, 1974). 
Jurassic and Lower Cretaceous elastic strata were 
deposited in shallow-marine and nearshor e environ
ments on the flanks .of Cache Creek High and Blow 
Trough (Fig. 6). These sand bodies may exist in 
the subsurface of Yukon Coastal Plain and are poten
tial reservoirs provided tha t primary porosity sur
vived structural deformation and diagenetic changes. 
Liquid hydrocarbons are unlikel y to have sustained 
known thermal metamorphism related to Laramide tec
tonism in the Kaltag-Rapid Fault Array, and only 
supermature gas is expected. 

To date, only three boreholes have been drill
ed in the Yukon Coastal Pl a in. The deepest one, 
IOE Blow River YT E- 47, penetrated 4256 m (14 000 ft) 
of Cretaceous sediments. Fresh water was re 
covered from 2. drill st em test of a conglomeratic 
unit beli eved to be the Uoper Cretaceous Cuesta 
Creek Member (Young, 1975b) . 

MACKENZIE DELTA-RICHARDS ISLAND AREA 

In the central and northern par t s of the Mac
kenzie Delta and the Richards I sland s area, the 
potential for finding hydrocarbons in sed imentary 
rocks of Paleogene and older ages is fair to excel
lent. Structures associated with the lutokinetic 
diapir field and Laramide or older tectoni sm may 
provide excellent structural traps. These struc
tures may combine with stratigraphic traps in por 
ous nearshore and deltaic sand bodies. One such 
example is the Taglu Field, which may have r esulted 
from a combination of shale diapirism in a delta
front environment (Bowerman and Coffman, 1975; Figs. 
14, 15, 23). Here, hydrocarbons are trapped in 
thick deltaic cycles that consist of impermeable 
pelites at their bases and grade upward i nto porous 
sandstone units of delta-front and delta -p l ain 
origins (Shawa et al ., 1974). Shale diapirism and 
antithetic faults provide the closure (Bowerman and 
Coffman, 1975) (Fig. 24). Proven reserves in this 
region to date are restricted to reservoirs of 
Paleogene and possibly Lat e Cretaceous age. Poten
tial source-rocks in the area probab l y exis t in the 
oel it ic parts of the Paleogene section. Powe ll and 
Snowdon (1975) favour a mixed marine and terrestrial 
origin for the discovered oils which are mainly Ter
tiary in age. Evans et al. ( 1975) prefer a non
marine origin and suggest that the hydrocarbons may 
have been der ived from stratigraph ically equivalent, 

off-structure beds, or from older s trata of early 
Tertiary to Late Cretaceous age . They also sugges t 
that "pressure seals" are important for causing 
horizontal fluid migration and in delaying the ex
pu l sion of compaction water until hydrocarbon gen
eration has t aken place. These are phenomena that 
wou ld be expected in a rapidl y subsiding basin re
ceiving deltaic sediments, and may contribute to 
overpressuring and shale diapiri sm . 

Pre-molassic strata in the lutokinetic diapir 
field are too deep to be consid ered for their hydro
carbon po t ential, but they may contain source-rocks 
for hydrocarbons which could have migrated upward 
and become trapped in younger strata . 

South and west of the lutokineti c field in 
the sub surface of c entral Mackenzie Delta, rocks of 
Jurassic to Paleogene age have poor to good poten
tial s for entrapping hydrocarbons. Boreholes in 
this area have penetrated porous sandstones in near
shore and deltaic lithofacies. Petroleum was dis
covered in the Lower Cretaceous "Parsons" sands t one 
in the Shell Kugpik 0-13 borehole, which is located 
on a northeastern extension of the Cache Creek Up-
1 ift (Fig. 3). The trapping mechanism may be re
lated to episodic movements of the Cache Creek High, 
which culminated during late Laramide tectoni sm in
to the Cache Creek Uplift. Evidence for paleostruc
ture of pre-Albian age in this borehole is indicated 
on Figure 6 . Other stratigraphic-s tructural traps 
related to this uplift probably exis t . 

BEAUFORT SHELF-TECTONOKINETIC FIELD 

The prospects for future discoveries of pet
roleum within the tectonokinetic diapir field of 
the offshore Al aska Block appear very good . The 
development of l arge - amp litud e s tructures syntec
tonica lly with Late Cretaceous and Tertiary sedimen
tation (Fig. 23) assures that the migration of 
hydrocarbons into potential traps is appropriate 
for large pools, assumi ng that other requirements 
such as adequate r eservoirs, sea l s, and source rocks 
are available . 

Insofar as the source directions for the Paleo
gene reservoir sands of the Taglu Field of Richards 
I sland were from the south and west (Bowerman and 
Coffman, 1975), clinoform stratification, evident 
in the Paleogene successio n of Figure 22 , sugges t s 
that a southwes tern source provided at least part 
of the sedimentary wedge benea th the Beaufort Shelf 
of the Alaska Block. Such a source would have been 
available wi th in the Romanzof Up lift, due to both 
Co lumbian and Laramide deformation. Thus, notwith 
standing the inadequacy of the geoscience base in 
the region and a lthough the sand content within 
much of the lutokinetic field may rapidly decrease 
seaward, the presenc e of clinoform (progradational) 
stratification near the shelf edge (Fig. 22) sug
gests that adequate reservoir rocks may ex tend far
ther seawar d in the tectonokinetic field. 

The thesi s proposed concerning the relation
ship between wrench tectonics and basin development 
has important implications for the subject of pet
roleum potentia l . Many examples in the l iterature 
illustrate fundamental cause and effec t relationships 
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pertaining to the occurrence of l ar ge hydrocarbon 
poo ls adjacent to and within major wrench zones, 
not the least of which are the Los Angeles and Ven
tura Basins of California (Crowe ll, 1974; Harding , 
1973; Yeats, 1973) . Moody (1973) discusses the im
portance of wrench tectonics to petroleum occurrence 
on a world-wide basi s and further alludes to its 
possible significance in northern Alaska and 
Mackenzie Delta. 

The wrenc h tectonics thesis herein described 
is offered as an exploration concept for the off
shore area of northern Yukon. The associa ted struc
tures, incl uding large-amplitude , northwesterly 
trending, en echelon fo ld s and contraction faults, 
involving Lower Cretaceous and older shale masses 
which intruded into the younger successions, could 
contain large hydrocarbon r eserves . The availabil
ity of adequate source and reservoir rocks and a 
favourable geothermal his tory will ultimately be 
decided by the drill . 

MACKENZIE DELTA-TUKTOYAKTUK PFNINSULA AREA 

In southern Mackenzi e Delta and Tuktoyak tuk 
Peninsula, the potential for future hydrocarbon dis
coveries ranges from nil to good (Tabl e 2) . The 
Neocomian "Parsons" sandstone of nearshore and del
taic origin appears to have the best potentia l, 
whereas the Paleogene secti on has the l eas t, owing 
to shallow depths of burial and the abundance of 
sand. Laramide normal faults and older structures 
of the Eskimo Lakes Fault Zone, in conjunction with 
the Eskimo Lakes Arch and the associa t ed, porous 
near shore and alluvial sandstones (Figs. 6, 9), 
provide a mu l titude of combination-type traps. The 
Lower Cretaceous units have the bes t potential be
cause of their deeper burial and abundance of reser
vo ir and possib l e source-rock s . 

Two significant discoveries of hydrocarbons 
within the Eskimo Lakes Fault Zone occur within 
roll - over s tructures associated with do1vn-to-basin 
normal faults of possible Cretaceous to Tertiary 
age. These include the Parsons s tructure (Cot(\ et 
al., 197S) whichcontainsgas, condensate, and light 
oil in Neocomian shallow-marine and deltaic sand
s tones , and the "Atkinson" structure in which oil 
is trapped in upper Lower Cretaceous alluvial sand
stones (Grieve et al ., 1972). 

Juras s ic sandstones in the subsurface have 
yielded either fresh wa ter or 1vaters of low salin
i t y . This may be due to the proximity of these 
sands tones to the eastern front of the Richardson 
Mountains and the Treel ess Creek -Trevor fault sys 
tems (Norris, 197S), allowing the escape of hydro 
carbons and/or the penetra tion of meteoric waters 
into potential reservoir s . Thi s factor, together 
with the limited distribution of Jurassic sandstone 
in the subsurface (Figs. 4, S), greatly reduce the 
chances of finding significant amounts of hydrocar
bons in Jurassic rocks. 

ANDERSON PLAIN AREA 

In the Anderson Plain area, the petroleum 
potential in the Mesozoic succession is nil to poor. 

Small traps re l ated to fault closures on the eastern 
f l ank of the Eskimo Lakes Fault Zone, gentl e undula
tions of the pre-Mesozoic unconformity surface, or 
strat i graphic traps i n shallow-marine and deltaic 
sands t one bodies may exist. Some potentia l exists 
in the relat i vely unexplored Anderson Basin, where 
both stratigraphic and structural traps may occur 
in rocks of Aptian and older ages . 

HISTORICAL SUMMARY 

TRIASSIC (19S-230 m. y .) 

Northern Yukon and Mackenzie Delta appear to 
have been emergent duri ng Early and Middle Triassic 
time and probably formed a low l and on the south 
flank of Barrow Arch, a s tructura l culmination be
neath the Beaufort continental shelf. In Late Tri
ass ic time, a transgression of the sea from the 
west occurred, accompanied by very s low sedimenta
tion of si ltstone, limes t one and sandstone on a 
stab le p l at form. This transgression marks the com
mencement of deposition in the Beaufort-Mackenzie 
Basin, which continued with sporadic, tectonically 
induced int errupti ons into Tertiary time . A r ela
tively brief regression may have occurred in l ates t 
Triassic time, and the ear li es t Jurassic shorel i ne 
probabl y transgressed again over much the same 
areas as did the Late Triassic sea. 

EARLY JURASSIC (176-19S m.y.) 

Lower Jurassic black, mar ine shale of the 
Kingak Formation was deposited over Romanzof Uplift 
and eas tward in the Beaufort-Mackenzie Basin, th e 
southern shoreline of which probably coincided wi th 
the northern margins of the Eskimo Lakes Arch, Ra t 
High, and Eagle Arch. Sandstone units of the lower 
part of the Bug Creek Formation comprise an eas t ern 
nearshore faci es which shal es out in northwestern 
Richardson Mountains and Kugmallit Trough. The 
Beaufort-Mackenzie Basin was st ill bounded on the 
north by the low-lying Barrow Arch. 

Uplift and erosion of the southern part of 
Cache Creek High occurred in l ate Early Jurassic 
t ime . 

MIDD LE JURASSIC (162-176 m.y . ) 

In ear l y Middl e Jurassic t ime, the Beaufort
Mackenzie Basin expand ed eastward, southward and 
southwes tward. A strait formed along the axis of 
the present-day Dave Lord Ridge and Keele Range 
(Keele-Kandik Trough) and connected the Beaufort
Mackenzie Basin with the Kandik Basin (Fig. 4) . A 
northern landmas s or stable submerged platform may 
have persisted in the Beaufort Sea area. 

Three major elastic facies are recognized in 
Middle Jurass ic sediment s : mature quartzose sand
s t one in northern Richard son Mountains; marine si lt 
stone westward and northeastward of the sand; and 
black shale in the region northwest of Blow River. 
The presence of carbonaceous debris, conglomerate 
and less mature sandstone in the Vittrekwa Embay
ment indicates that a major river flowed from the 
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southeast and emptied there. Sands from this source 
were spread northerly by marine currents and were 
deposited over and around Cache Creek High. 

Middle Jurassic sil t stone attained a thickness 
of over 1000 m (3300 ft) in the axis of Blow Trough 
west of Bell River, whereas immediately west the 
shale facies is only 400 m (1200 ft) thick. This 
suggests that the shale originated in a deep basin 
while the siltstone was deposited on a rapidly sub
siding slope and marginal shelf . 

LATE JURASSIC (141-162 m.y.) 

In Late Jurassic time, the eastern shoreline 
of the Beaufort-Mackenzie Basin transgressed farther 
onto the Eskimo Lakes Arch, the Keele-Kandik Trough 
widened, and the Vittrekwa Ernbayment in the region 
of the present central Richardson Mountains en l arged 
(Fig. S) . The Old Crow Landmass, an eas tward pro 
jection of the Brooks Range Geanticline, continued 
to expand and may have shed terrig enous elastics 
into the area of the present-day Old Crow Village. 

Black sha l e, burrowed si l tstone, and quartzose 
sandstone were still th e dominant facies , but their 
areal distribution shi f ted somewhat during the epoch. 
Sands were deposited considerably to the southwest 
of those of the Middle Jurassic, mostly i n Yukon 
Territory north of Eagle Plain. 

Thin, marine sandstone is presumed to be 
present beneath Mackenzie Delta and thin, littoral 
sandstone occurs along the flanks of the Peel Land
mass and sou thern Eskimo Lakes Arch. Sand distri
bution, paleocurrent indicators and thickness vari 
abi l iti es suggest that terrigenous elastics were 
s ti l l ent ering the head of Vittrekwa Embayment, as 
well as the eastern shore of Keele - Kandik Trough . 
A dominant northeasterly flowing current in the 
strait reworked sands into offshore bars and, where 
this current converged wi th a clockwise current 
flowing around the perimeter of Beaufort-Mackenzie 
Basin, resulted in a 700 m (2300 ft) thick succes
sion of sha llow- water sand stone near Porcupine River. 

Broadening of the Beaufort-Mackenzie Basin in 
the Late Jurassic contributed to the wide dispersal 
of elastic detritus and a genera l shoaling effect, 
which may have eradicated l argely the probable basin
slope-shelf configuration developed in the Midd l e 
Jurassic . 

EARLY CRETACEOUS (NEOCOMIAN) (118-141 m.y.) 

Soon after the beginning of Cretaceous time, 
further shoaling around the southern margin of Beau
fort-Mackenzie Basin induced the widespread deposi
tion of sandy sediments (Fig . 7). Progradational 
deltaic wedges, derived from Peel Landmass, were 
deposited in the area of northern Richardson Moun
tains and Mackenzie Delta, while marine facies, 
simi l ar to those of the underlying Jurassic succes
sion, continued to be deposited marginal to the del
taic complexes . Biostratigraphic and lithostrati
graphic evidence suggests that the main depocentre 
of l ate Berriasian and Valanginian time was in the 
Kugrnallit Trough north of Inuvik, resulting in the 

56 

gas-bearing "Parsons" sandstone. In approximately 
Hauterivian time, however, the main deltaic depo 
centre shifted to the northern Yukon area, while a 
thick , sha l l ow-marine facies accumulated in the 
Kugmallit Trough. During thi s time, the southern 
shoreline gradually transgres sed over northern 
Eagle Plain, while the Keele -Old Crow Landmass, or 
eastern nose of the Brooks Range Geanticline, ex
panded so that its shoreline and associated near
shore sediments moved basinward toward the north
east. Deposition of de l taic and shallow-marine 
sediment s also began in the Anderson Basin in Neo 
comian time. 

The first movements along the Yukon and Kaltag
Porcupine Faul ts in l ate Hauterivian time are indi 
cated by great contrasts in thickness and facies of 
Neocomian sediments across the northward extension 
of these faults i n the Bl ow Fault Zone . The north
ward-constraining bend in these right - lateral wrench 
faults caused downwarping of the crust in the Blow 
Trough and uplift immediately west of t he fault 
zone. Fault dislocations and tectonic upheaval also 
occurred in lat e Hauterivian time along Cache Creek 
and Rat Highs and the central Eskimo Lakes Arch , 
resulting in trunca tion of the lower Neocomian suc
cession in much of the area. 

LATE EARLY CRETACEOUS (BARREMIAN-ALBIAN) 
(98-118 m.y.) 

Fol lowing the brief interval of late Hauter-
i vian tectoni sm and uplift along the Aklavik Arch 
Complex and west of the Kaltag - Blow Fault Zone, a 
marine transgres s ion occurred, resu l ting in the 
deposi tion of the widespread Upper shale-si l tstone 
division. This pelitic marine unit onlaps older 
deltaic wedges and uplifted areas exposed by the 
lat e Hauterivian t ec tonic episode . By the end of 
Barremian time, the southern s horeline probably 
had shifted far enough southward to incorporate 
most of Eagle Plain into Beaufort -Mackenzie Basin. 
The western margin, however, probably remained 
static owing to the positive nature of the Brooks 
Range Geanticline. In fact, the foredeep (Blow 
Trough) axis apparently migrated s lightly eastward 
from its former posi tion because the Upper sha l e
siltstone div i sion attains its greatest thickness 
in a line through upper Rapid Creek and a zone a 
few miles west of Be ll River. This axis is simi l ar 
in location and trend to that of the l ater Aptian
Albian flysch division. Arenaceous sediments were 
deposited along the southeastern margin of the 
basin in the Vittrek1va Embayment while pelites ac
cumulated in Kugmallit Trough during Barremian time. 

With the approach of Aptian time, shoaling of 
the basin accompanied by shoreline regres sion occur
red, resulting in the deposition of the Upper sand 
stone division of early Aptian age. Shallow-marine 
sand s tone and siltstone of this unit occur widely 
throughout northern Richardson Mountains and grade 
laterall y northward and northeastward into shale 
(Fig. 10). The Cache Creek High again became emer 
gent and appears to have influenced the distribution 
of sediments, although late Aptian tectonic move 
ments and erosion there and on parts of the Aklavik 
Arch Complex obscured the original depositional 
record . For example, the basal sandstone-conglomerate 



unit of genera l Aptian-Albian age of northeastern 
Esk imo Lakes Arch unconformably over li es Paleozo ic 
or older rock s; the Barremian or older Mesozoic 
sediment s may have been deposi t ed and l a t er eroded. 
The western margin of the basin was greatl y influ
enced by Ap tian tectonic activity in the eastern 
Brooks Range Geanticline and along the Kaltag-B l ow 
Fau lt Zones . An upl ifted block west of the f ault 
zone probabl y shed lithic and carbonat e detritus 
eas t ward into the basin in mid -Aptian time, but 
probab l y i~as doivnwarped and fo r med par t of the Blow 
Trough by late Aptian time . Upper Aptian marine 
shal e occurs throughout centra l and souther n Beau
fo rt-Ma ckenzi e Basin, but its origina l distribut ion 
is unknown due to l ate Ap tian to Early Albian t ec
t onic uplift and erosion . At thi s time , th e Mac
kenzie Vall ey first formed a marine embayment ex 
t ending southeas twar d from the main basin. The 
Eag le Pl ain ar ea was probab l y emergent during Ap
t ian time. 

By Early Albian time, the Bl ow Trough became 
a flyschoid foreland depression. This depression 
was, in part, the result of movement of the Raoid 
Fau lt Array, a s eries of sp l ay fau lt s r esulting from 
the abrupt bend in the Ka ltag - Porcupine wrench fault. 
The trough axis lies parallel to and just east of 
the Kaltag - Bl ow Fault Zone, and includ es a north
westerly trending branch north of Barn Mountains . 
This trough was f ill ed predominantl y by marine sha l e, 
as well as by l esser vo l umes of turbid i tic sand st one, 
s iltstone, and conglomerat e , derived from highl and s 
to the west of the trough (Fig. 11 ) . The coar se 
elastic sediment s are texturally and chemicall y im
ma tur e and consist of chert, vo lcanic fragment s , car 
bonates, feld spar and quartz. Their l ocali zed area l 
and vertical di s tribution, paleocurrent indicat ors , 
and gr ain-size variations suggest deposi tion in sub
mar ine canyons and on associa ted fans. Strong, 
axial, bottom-currents prevented much sediment from 
reaching the eas tern side of the trough. On the 
raised submarine pla tforms a l ong the eastern side 
(Cache Cr eek High), a thin sequenc e of phosphatic 
iron carbo nat e and sha l e was deposi t ed. By mid-Al
bian time , the Blow Trough was filled by as much as 
3000 m (980 0 ft) of sediment s and th e southern shor e
line of the basin had transgressed over the cra ton 
far to the south and sou theas t. 

An elongated island is be l ieved to have r e 
mained emer gent over the Eskimo Lakes Arch dur i ng 
Ear l y Albian t i me and was surrounded by a sha llow 
sea (Fig. 11). 

LATE CRETAC EOUS (65-98 m.y.) 

Mos t of Late Cr et aceous time is represented by 
a relative l y t hi n sha l e formatio n , deposi ted wide l y 
over Beaufort-Mackenzi e Basin . Stratigraphic gaps 
occur at the base in the eas t ern half and, internal
ly, in central parts of the bas in. In these areas, 
the sha l e i s bi tuminous and bentonitic while, in the 
wes t, it is s iltier and rel ative l y thick. Sand s t one 
apparently flanks the wes t ern shoreline a l ong the 
Keele-Old Crow Landmas s (Fig. 12). 

The Upper Cretaceous shale is thi n over Eskimo 
Lakes Arch and Cache Cr eek High, but t!"J.i ckens between 
those e l ement s to 500 m (1650 ft) in Kugmallit Trough. 

West of Cache Creek High, the Boundary Creek Forma
tion thickens markedly into Blow Trough whi ch , by 
the beg inning of the Late Cret aceous , extended south
ward i nto Eag l e Plain Basin . 

This pelit ic sequence was derived in l ar ge de
gree from the f ina l erosional phase of the Columbian 
Brook s Range Geantic l ine which l ay west of the basin . 
Similar deposits i n nearby Banks Is l and (Mi a ll, in 
press) and northeastern Al aska (Detterman et al ., 
1975) attes t t o genera ll y qu i escent t ectonic condi 
tions , except for vu l cani sm i ndicat ed by the pr e 
sence of bent onite beds. 

In l a te Campanian time, t ec tonic stability was 
t ermina t ed with th e beginning pul ses of the Laramide 
Orogeny. Some of the major faults were reac t ivated 
and upthrown b l ocks became highlands that shed coar se 
t err i genous detritus into basinal ar eas . Al so, sub 
sidenc e of mo st negative areas greatly increased, 
with the result that the Tent I s land and Mason River 
Formations , repre senting on l y parts of Campanian and 
Maas tr ichtian time, are genera lly much thick er than 
the und er l ying , long -ranging Boundary Creek -Smoking 
Hi ll s Formation. During the Lar amide Orogeny, for 
mer negative areas in the southern part of the basin, 
such as Dave Lord Arch and Richardson Mountai ns , were 
deformed and uplifted into geomorphologica lly hi gh 
areas . 

A marine transgression foll owed l ocalized mid
Campanian tectonism in northern Yukon, r esult i ng in 
the depos ition of a thick mudstone unit, the Tent 
I s l and Formation . Its eas t ern equiva l ent, the Mason 
Ri ver Fo rmation, is a soft, pale gr ey c l ay - s ha le 
unit 1~i th some bentoni te beds which grad es latera lly 
wes t ward into the non- bentoniti c si lt s tone and mud 
s tone of the Tent I s l and Formation . 

Molassic sedimentat ion was i ni tia t ed with the 
deposition of a regressive arenaceous wedge, the 
Moose Channel Formation, which prograded basinward 
in Maas trichtian time as a result of incr eased sedi
ment supply on a coastal p lain fla nking r ej uv enat ed 
up l and s to the west and south of the basin (Fig. 13) . 
Thi s wedge consi s t s of elastic rocks and coa l 
seams deposited in int erfingeri ng f luvial, delta 
p l ain, littora l , and sha llow -mar ine environments . 
Sand s t one and congl omera te of the Moose Channel For
ma t ion are rich in chert, vo l canic and metamorphic 
lithic fragme nts and, together with paleocurrent 
and dispersal trends, indicate sourc e -areas l yi ng 
west and south of the pr esent coasta l plain. Del 
ta ic depocentres appear to be concentrat ed in the 
outer Yukon coas t a l p l ain and in the subsurface of 
the nor thwes t ern marg in of the mo dern Mackenzie 
De lta. 

Toward the end of Cretaceous time, the Caribou 
High , t ogether with par t s of northern Richardson 
Mountains , were tectonically up l ifted and eroded. 

TERTIARY (2 - 65 m. y. ) 

The Tertiary Period began with a second major 
elas tic wedge, the Reindeer Formation, which pro 
gr aded seaward from uplands ringing the wes tern and 
southern margi ns of the basin (Fig. 16). The major 
source-area was s t i l l the west ern t ec tonic highland, 
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but uplifts along the Eski~o Lakes Fault Zone also 
were starting to shed coarse debris into Richards 
Island Basin. Thus, a wide, fringing coastal plain 
was formed, consisting of paludal, fluvial and al
luvial fan lithofacies. Deltaic depocentres devel
oped in the Richards Island and northern Tuktoyak
tuk Peninsula areas. 

By late Paleocene-early Eocene time, elastic 
influx into the Richards Island Basin was waning, 
resulting in marine transgression and the deposition 
of pelites over the former deltaic deposits. The 
upper part of the shale unit is probably prodeltaic 
in origin, compr1s1ng the northeastward-migrating 
toe of the succeeding elastic wedge. 

The upper Paleogene elastic wedge thickens 
markedly toward the northeast side of Richards Is
land (Fig. 18) and probably resulted from l ate Lara
mide tectonic activity in northern Yukon and , pos
sibly, wi t hin the Eskimo Lakes Fault Zone. Fluvial 
sediments in this and succeeding Neogene elastic 
wedges are coarse grained and largely unconsolidated 
in the subsurface of Richards Island and adjacent 
areas. Older basinal areas south of the presence 
coastline were being converted into tecto~ic uplands 
which were composed in part of previously deposited 
molassic sediments. 

The upper Paleogene wedge is terminated by a 
disconformi ty in much of the lmver Mackenzie Del ta 
area. This could be the time of tectonic intrusion 
of shale masses into molassic sediments in the Beau
fort Shelf subsurface (Alaska Block). Following the 
hiatus, a series of Neogene and Quaternary elastic 
wedges prograded far out onto the continental shelf 
of the Beaufort Sea. Alluvial equivalents of the 
Neogene wedges are preserved as coarse gravels and 
sands (Beaufort Formation) on Tuktoyaktuk Peninsula 
and in the lower Anderson River area. Deltaic and 
littoral sands of Quaternary age crop out on the 
outer islands of Mackenzie Delta. Part of the elas
tic detritus presumably was delivered by the ancient 
Mackenzie River, which was gradually becoming a 
large continental river during Neogene-Quaternary 
time. 
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NM!ES AND LOCATIONS OF BOREHOLES REFERRED TO IN TEXT i\ND ON ILLlJSTRi\TI\IE PROFILES 

Name 

Imperial Atkinson H-2S 

Imper ia l At kinson M- 33 

Gulf "lobi l East Reindeer A-O J 

Gulf East Reindeer C-38 

Gu l f ~tob il East Reindeer G-04 

Gulf East Rei ndeer P- 60 

IOE Ellice 0 -14 

Elf Hor t on River G- 02 

Gulf "lob il Ikhi l I - 37 

Imperial Ivik N-1 7 

Imperial Ivik J-26 

Imperial Kanguk I - 24 

She ll Kugpik 0- 13 

She ll Kumak C-S 8 

Imperial Magak A- 32 

IOE Natagnak K- 23 

T~xcan C&E Nic ho l son N-4S 

IOE Nuvo rak 0 - 09 

Gulf ~ l obi l Parsons F-09 

Gu l f Mobi l Parsons N-1 0 

Imperial Pik i olik E-S4 

She ll llnak B-11 

Shell Uni~kat I-2 2 

Banff Aquitaine Arco Ra t Pass K-3S 

B. A. She ll Imperial Reindeer D-27 

Gu l f Mobil Siku C-SS 

Imperia l Spring River YTN - S8 

Imperia l Taglu C- 42 

Imperial Tuk F-18 

Imperia l B.A . She ll Tununuk K-1 0 

Imperial l'iagnark G-1 2 

Gulf Mobil Ya Ya P-S3 

IOE Natagnak II- SO 

Imperial Ivik K-54 

Imperial "la llik P- S9 

Latitude 

69°44 ' 20" 

69°42 ' 48" 

68°40 ' 13" 

68°47 '1 0" 

68°S3' 16' ' 

68°39 ' 4S ' 

69°03 ' S6 " 

69°Sl ' 22" 

68°46 ' 34" 

69°36 ' Sl" 

69°3S'42" 
.... 

69°S3 ' 40 " 

68°S2 ' S0" 

69°17'06 " 

69°31 ' 09 " 

69°42 ' 31" 

69°S9 ' S0" 

69°S8 'S S" 

68°S8'34" 

68°S9 '49" 

69°23' lS" 

68°40'10" 

69°11 ' 37" 

67°S4 ' 43" 

69°06 ' 0S " 

69°04 ' 0S " 

69°07'S3" 

69°2 1 '0S" 

69°17 ' 29" 

68°S9 ' 44 " 

69° 11 ' 21" 

69°12 ' S0" 

69°49 ' 27 " 

69°33'36" 

69°28 ' 49" 

___ L_o_ngi tude 

131°S0 ' 06" 

131°S4'43" 

134°00'31" 

133°39 ' 1S" 

133°46 ' 03' ' 

133°43 ' 60" 

13S 0 48 ' 16" 

127°1S'S6" 

134°07 ' SO" 

134°19 '1 6" 

134°20'38" 

131°0S 'l 2" 

13S 0 18 ' lS'' 

13S 0 13 ' S3" 

132° 07 I 32" 

131°36'44" 

128°S9'S0" 

130°30'S6" 

133°31 '33" 

133° 31 'S O'' 

132°44'3S" 

13S 0 18 ' 40" 

135°20 ' 27" 

13S 0 2l ' S7 " 

134°36'S4 " 

133°44 ' S8" 

138 °44 '0S" 

134°S6 ' S0" 

133°04'01" 

134°46 ' 34" 

133° 18 '1 4" 

134°42 ' 4S " 

131°40 '1 1" 

134°29 ' 01 " 

134°42 ' 4S " 

K . B . 
Elevation 

28 

42 

62S 

23S 

171 

380 

17 

12S 

432 

116 

100 

37 

34 

36 

ll S 

88 

SS 
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207 

222 

80 

33 

32 

81 

109 

129 

318 

40 

8S 

36 

126 

136 

21 

139 

27 

Total 
Depth 

S941 

6327 

9693 

8Sl2 

12 2SO 

6300 

9S31 

8130 

l S 432 

10 004 

11 969 

S2S4 

12 103 

11 S82 

Sl60 

4977 

2833 

3789 

11 638 

10 SlS 

10 230 

10 97S 

14 309 

6004 

12 668 

14 78S 

7009 

16 060 

10 322 

12 326 

11 718 

99SO 

6402 

10 339 

8636 

6S 
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