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INTRODBCTION

This report comprises a summary of the results obtained from the
micropalaeontological, palynological and stratigraphical analyses of
naterial received from the interval 10' — 9030" of Pacific et al Rolané.

Bay L~41 Well, under Project No. RENA/047.

Location of the test is in the Yukon Territory at 69° 207 30" NW. Lat.,
138° 56' 55" W. Long. The drill site is 16 miles north-northwest of
Imperial M~58 Spring River, abandoned March, 1971, at 7009'.

The stratigraphical interval covered by this report féngeé in age
from Lowér Cretaceous to Lowex Jurassic, with an overlying cover of
Quaternary sediments. The well spudded in a sandstone sequence of Recent -
sub-Recent age and subsequently penetrated a seemingly uninterrupted
sequence of mudstone, shales and siltstones of Lower Cretaceous, Upper
Jurassic, Middle Jurassic, and Liassic ages.

We wish to acknowledge the co—operation and assistance received from the
various members of Pacific Petroleums Limited, with whom we have been asgocis
ated during the course of this work.

A summary of the sequence penetrated in this ﬁell can be seen overleaf

in Table I.
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SUCCESSTION

TABLE T

Interval Thickness Assemblage Zones/ Age
Formation Equivalent

10" - 507 +4017 - Recent - sub-Recent

50" - 410' 360" - : -
4007 - 8007 400" - Lower Cretaceous,
' : possibly Albian
800" - 20107 . 12107 - , JLower Cretaceous,
undifferentiated
2010' - 33107 ©1300°7 Glomospira coroma Zone Neocomian,
Barremian — ?Hauterxivian
3310" - 4200! 890" G. milleri/leffingwelli  Lower Neocomian
_— Zone : ‘
J |
4200 - 6203’ 20037 H. kingakensis/barrowensis Upper Jurassic -
Zone
6203" - 6900’ . 6977 M. phragmites/Lenticulina Upper - MMiddle Jurassic
dilecta Zone Oxfordian - ?Callovian
6900"' - 7980' 10807 - Middle Jurassic
79807 - 8660" 680" "I." aspera/silicea Zome Middle - Lower Jurassic,
Bajocian - Toarcian
8660' - 9030' (T.D.) +3707 - Lower Jurassic,

Liassic undifferentiated

N.B.: The above stated depth figures are in general approximate only;
the zonal boundaries are mainly established on evidence derived
from cuttings samples.




IIT

"MATERTALS AND METHCDS

Under Project No. RRNA/047, 10' curtings samples were available
from interval 10' - 9030' together with core samples from intervals
2198" ~ 2221', 2221" - 2258‘,'3200' - 32357, 4200' - 4230°', 5198' - 5228,
6203' - 6223', 7224' - 7254', and 8448 - 8478". The examination comprised
both detailed palynological.and micropalaeontelogical studies. For specific
information reference is made to the micropalaeontological analysis charts,
enciosures 1 and 2.

A tentative iﬁterpretation of the enviromments of depositioﬁ is indi_
cated on the micropalaeontological analysis charts and discussed in the
text following Hedgpeth 1957 (see Appendix 1). The interpretation of a
probable environment is based on the use of a combination of factors; included
are the faunal and floral diversity and dominancé;'stratigraphic distributions
the comparison of species, genera and assemblages with analogous components
in the Recent and fossil record, and the lithological characteristiﬁs of the
intervals studied. It should be realized that the information is mainly
derived from cuttings samples and, therefore, only a generalized interpret-
ation of the environmenf igs feasible throughout the well section.

The prepared samples and recorded information are now curated in the confi-
dential files of the Calgary laboratory of Robertson Research (North America)

Limited.
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QUATERNARY

INTERVAL 10' - 50'; Recent-sub-Recent

General Litholoagy

This unit is lithologically distinct, comprising sands which are composed

mainly of quartz grains, together with coal and shale fragments.

Micropalaeontology

The presence of numerous calcareous foraminifera, including Elphidium

incertum, E. orbiculare and vars., Eiphidiella groenlandica, Nonion

depressulum and others, indicates a Recent to sub-Recent age.
Phe base of the unit has been chosen at the lithological break at 50,
rather than on the overall occurrence of the foraminifera, which occur in

lower samples but are almost certainly the result of caving.

Palynology

This interval is barren of recognizable palynomorphs.

Environment of Deposition

The foraminiferal association is indicative of a shallow marine, probably

littoral, enviromment of deposition.

-4 -



- INTERVAL 50' - 410'

General Lithology

The dominant lithology in thie interval is dark grey shale/mudstone,
which may be silty, Some quartz grains also occur, but are considered to

be caved from the overlying interval.

Micropalaeontology

With the exception of the caved foraminifera, mentioned above, no

microfauna was recorded from this interval, and its age cannot be determined.

Palynology

A few recent palynomorphs are present at approximately 100" - 190';
these may represent either contaminants or are derived from cavings., Some
long-ranging taxa, as well as presumably reworked Paleczoic spores, comprise
the remainder of the assemblage here. No age diagnostic palynomorphs are

observed in.this interval.
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CRETACEQUS

INTERVAL 400" - 800'; Lower Cretaceous, possibly Albian

General Lithology

This interval comprises a succession of dark grey shales, mudstones,

siltstones and rare fine grained sandstones.

Micropalaesontology

The uppermost samples from this interval, down to 6007, contain a
restricted agglﬁtinating foraminiferal fauna, comprising large Ammodiscus sp.,
together with Trochammina spp., some of which have been designated Trochammina

sp. "410", Haplophragmoides sp., and several indeterminate forms. This micro-.

fauna suggests a late Lower Cretaceous age, which supports the tentative

palynological age determination below.

Samples from the lower part of the interval are barren.

Palynology

The very few palynomorphs isolated from this interval, including Klukisporites

cf. fovealatus, aff. Klukisporites wvariegatus, and'Lycopodiumsporites cf.

reticulumsporites, suggest a Lower Cretaceous age. This determination can

possibly be refined due to the presence at 710" -~ 790" of a spore comparable

to Cicatricosisporites annulatus, a palynomorph typical of the Albian strata.
The highly carbonized and corroded nature of the palynomorphs in this and
subsequent intervals, however, makes poéitive determinations of the various

taxa difficult at best.



INTERVAL 800' - 2010'; lLower Cretaceocus, undifferentiated.

General Litholog

As in the overlying unit, & monotonous succession of dark grey,

fine grained clastic sediments comprise this interval.

Micropalaeontology .

This entitre interval can be regarded as virtually barren of foraminifera;

only one specimen. of Haplophragmoides sp., was recovered.
An undifferentiated Lower Cretaceous age has been assigned to this interval,

based on its stratigraphical position.

Palynology

With the exception of an occasional long-ranging palynomorph, this interval

ig barren.

Environment of Deposition

The interval from 50' to 2202°', composed mainly of mudstones and shales
and practically devoid of both microplankton and foraminifera except for
interval 400' to approximately 5807, suggests deposition in supralittoral and

littoral environments.

INTERVAL 2010' — 4200': Lower Cretaceous; Barremian — ?Hauterivian 20107 to 33107,

Tower Neocomian 3310' to 4200°

General Lithology

This interval continues the succession of dark grey shales, mudstones and
siltstones. Core #2 exhibits a sandy interval between 2246' and 2254', and

Core #3 proved to be pyritic, especially near the base at 3235'.

-7 -



Micropalaeontology

Tn the interval from 2010° to 2202', the top of Core #1, a restricted

assemblage was found, with species of Glomospirella and Haplophragmoides.

This may be part of the underlying assemblage zone.
Diverse agglutinated foraminiferal assemblages charaterize Core #1 and
#2 and the underlying cuttings samples. Large numbers of Bathysiphon spp;,

B. brusgei, B. vitta, Ammobaculites spp., Haplophragmoides spp., Glombspira

COYOona group, together'with Glomospirella spp., G. cf. gaultina, Reophax spp.,

Lituotuba spp., Saccammina spp., and rare calcareous forms are present In
the upper part of this interval. This upper unit has been designated

the Glomospira corona Assemblage Zone, based on the dominant Foraminiferal

species.
In the unit from approximately 3400°' to the base of the interval at 42007,
several new species of foraminifera dominate the microfaunas. Most notably,

these are Gaudryina milleri/leffingwelli, Haplophragmoides kingakensis/

barrowensis, both of which occurred very sporadically above, Ammobaculites

alaskensis/barrowensis, Recurvoides spp., Trochammina globigeriniformis,

T. canningensis and the calcareous form Epistomina aff. sp. 5. Genera and

species recorded from the overlying unit continue to occur but in less signifi-

cant nmumbers. This lower unit has been designated the Gaudryina milleri/

leffingwelli Assemblage Zone, as this group of species cccurs persistently

through the unit and only sporadically above and below.
Few ostracoda are praesent in this interval. The forms present include

Dolocytheridea? sp. 3, and Moncceratina? sp. 3 which suggest a Neccomian age

at approximately 3600'. The presence of Kirkbyacea gen. indet./sp. 1 and
Hungarella spp., from Core #1 and lower cuttings samples respectively, would
indicate in view of the other evidence, reworking of Triassic sediments at

these levels. 8



This interval has been dated as Lower Cretaceous, Neocomlian based

primarily on the microfauvnas present. The Glomospira corona Assemblage

Zone shows considerable similarity with the microfaunas described from
the Mount Goodenough section by Chamney (1969), which was dated as
Barremian. This interval is regarded as Upper Neocomian in age, Barremian

and possibly Hauterivian. The lower unit, the Gaudryina milleri/leffingwelll

Assemblage Zone, has been identified in samples from the Canadian Arectic,
and is generally Lower Cretaceous — uppermost Jurassic in age. The base
of this zone, possibly as low as 4400 may be Jurassic in age, but it is

predominantly Lower Cretaceous, Lower Neocomian in age.

Palynology

A marked improvement in the quality of preservation of the palynomorphs
is observed in the section below 2100'. Typical Lower Cretaceous to Jurassic

forms such as Tsugaepollenites dampieri, Eucommiidites troedssonii, Perinopellienites

elatoides and Cerebropollenites mesozoicus, are found associated with the Upper

Neocomian, dinoflagellate taxon Pseudoceratium? nudum. Corrugatisporites

amplectiformis, a spore most abundant in the Middle and Lower Jurassic, but

occasionally found in strata as young as the Neocomian, 1s present atl 31007 -
31907,
Tn addition to the dinoflagellate mentioned above, this. interval contains

the microplankton taxa Chlamydophorella sp. and Pterospermopsis cf. australiensis,

both abundant in the Lower Cretaceous of Arctic Canada. Microdinium opacum,
an Albian to Upper Neocomian dinoflagellate, is abundant in Core #2, as are
various species of Canningila, a dinoflagellate genus frequently encountered

in the Lower Cretaceous of the Canadian Arctic.



Enviromment of Deposition’

The character of the microfaunal assemblages present im a nearly
uninterruptéd sequence of mudstones, shales and siltstones suggests
deposition in imner and outer sublittoral environments; outer sublittoral
depositiocnal environment is probably predominant in the interval from
2202' to 3300', expressed by the concurrence of abundant specimens of

Glomospira, Glomospirella and Bathysiphon species. These genera are

presently known to occur in outer shelf and bathyal environments.

- 10 -



JURASSIC

INTERVAL 4200' — 6203"; Upper Jurassic

General Lithology

The lithology of this interval is similar to.fhat above. However,
the two levels from 4600" to 4920' and from SQiO'Ito 5710, there are
large amounts of loose quartz sand in the shale/sandstone, and at the
higher of the two levels, the shales grade into very fine grained argillaceocus
sandstones. Pyrite QCCurs sporadically, notably around 4600' and in the

interval from 4920' to 5410'.

Micropalaeontology

In this interval, which has been desigﬁated the Haplophragmoides

kingakensis/barrowensis Assemblage Zome, relatively few species occur for

the first time. The microfaunas are dominated by H. kingakensis/barrovensis,

Haplophragmoides spp., Irochammina spp., Beophax sp., and Ammobaculites

alaskensis/barrowensis. The assemblages are therefore restricted in their

diversity, especially below 4800'. Among the foraminifera recorded for the

first time in this interval are "Involutina' orbis, Ammobaculites aff.

vetusta, Reophax suevica/densa and Trochammina sp. 9, and these are most

commonly Jurassic in age.
The interval from 5980' to 6203' proved to be virtually barren of fora-
minifera. Tt is included in the Upper Jurassic, primarily on its strati-

graphical position, but is, however, excluded from the assemblage zone.

- 11 —



Palynology

Typical Jurassic—-Cretaceous palynomoxrphs, such as Obtusisporites

juncta, Osmundacidites wellmanii, Classopollis classoides, Cvathidites

australis, Perinopollenites elatoides, Dictyophyllidites mortoni,

Todisporites minor, Lycopodiumsporites austroclavitidites, etc. dominate

the pollen assemblages of this interval. Chomotriletes fragilis and forms

attributable to Cicatricosisporites are also encountered. C. fragilis is

more indicative of the lowermost (retaceous, although it quite possibly

extends into the Upper Jurassic. Cicatricosisporites, although commonly

found in the Cretaceous, does indeed extend down into the Upper Jurassic.

Specimens attributable to the Lower Cretaceous to Middle Jurassic dino- .:

_\ﬂ} flagellate, Pareodinia ceratophora, have also been found here.

Eovivoenment of Neposition

The depositional environments of the sedimentary sequences in this
jinterval appear to fluctuate from predominantly littoral to mainly innex
sublittoral as indicated on the microfaunal dis@ribution chart, enclosure
No. 1.

1t is probable, as expressed by both microfaunal distribution and
iithofacies, .that littoral environments atre especially predominant in
approximate intervals 6203' - 5980', 5710" — 5420', 4920' - 4600'. ‘The

remaining intercalated sections show a more marine, inner sublittoral, aspect.

INTERVAL 6203' — 6900'; Upper - Middle? Jurassic, Oxfordisn — Callovian?

General Lithology

Dark grey to black shales/mﬁdstones, which contain isolated lenses of

- 12 -
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sand/sandstone continue through this interval.

Micropalaeontology

This interval is marked by microfaunas which are dominantly agglutinating
but with more diverse and more numerous calcareous foraminifera. Several

of these calcareous forms are diagnostic of the Oxfordian-Callovian interval,

‘and they include Lenticulina cf. dilecta, L. dilecta, L. cf. audax, Nodosaria

lirulata, Marginulina prima and Marginulinopsis phragmites. The most abundant

forms are species of Ammobaculites and Haplophragmoides which are also present

in the overlying intexrval, and also Lenticulina spp.

:%me | Palynology

Highly carbonized long-ranging palynomorphs, such as Vitreisporites pallidus,

Alisporites sp., Stereisporites antiquasporites,. Distalanulisporites sp., etc.,

comprise the major part of the assemblages in this interval. Chemotriletes

minor, possibly restricted to the Middle to Upper Jurassic, is found at 6600' -

6690°".

Eovironment of Deposition

Mainly inner sublittoral environments of deposition prevail in this part of
the well section.. The substantial number of calcareous specimens, mostly
lenticulines, tends to suggest deposition under more favourable, open marine
conditions; this is probably also associated with a relatively slower rate of

deposition.

- 13 -



INTERVAI, 6900" — 7980"; Middle Jurassic

General Lithology

Dark grey shales/mudstones like those above continue thrqﬁgh this

interval.

Micropalaeontology

Species of Ammobaculites and Haplophragmoides increase in abundance

in this interval. The§ are associated with an otherwise verylrestrictéd
microfauna, comprised mainly of forms recorded above. |

The microfaunal evidence supporis the Middle Jurassic age determination,
based on palynological evidence and the stratigraphical position of the

interval.

Palynology

As with the above interval, the pollen assemblages here are comprised

mainly of such long ranging taxa as Osmundacidites wellmanii, Lycopodiumsporites

austroclavatidites, Stereisporites antiquasporites, etc. The presence of

Neoraistrickia cf. gristhorpensis at 7400" - 74907 tentatively suggests a

Middle Jurassic age for this dinterval.

Environment of Deposition

The section from 6900' to total depth at 9030" contains an impoverished
microfossil assemblage and the interpretation of depositional environments
can therefore only be of a tentative nature. In conjunction, however, with
the presence of a nearly continuous sequance of shaleé and mudstones, a

littoral to inner sublittoral enviromment of deposition is suggested to ocour.

- 14 -



INTERVAL 7980' — 8660'; Middle ~ Lower Jurassic, Bajocian — Toarcian

General Lithology

Dark grey to black shales/mudstones are present in this interval.

Micropalaesontology

This interval is characterized by the presence of "Involutina" aspera/

silicea id a microfauna which closely resembles that from the overlying
interval, although fewer specimens are present.

Although a long-ranging species, "'Involutina" aspera/silicea often

appears to reach an abundance peak in Bajocdlan - Toarcian times of Arctic

Canada and it is this acme which is distinguished here.

Palynology

As with the preceding intervals, the palynofloras here are sparse,
highly corroded, and comprised of such long-ranging palynomorphs as

Stereisporites antiquasporites, Cyathidites australis, Podocarpidites sp.,

Vitreisporites pallidus, etc. A fragment, possibly attributable .

to the Jurassic dinoflagellate genus Namnoceratopsis, occurs in Core #8.

(8448"%).

TNTERVAL 8660' ~ 9030' (T.D.); Lower Jurassic, Liassic undifferentiated

General Lithology

Black shales continue to the base of the well. The presence of soma

quartz sand in the lowest sample may be the result of caving.

- 15 -



Micropalaeontology

This interval is characterized by restricted microfaunas dominated by
forms occurring in the overlying strata, so that their occurrence in this
typically poorly fossiliferous unit may be due to caving. The only species
recordeﬁ for the first_fime in this well £rom this inferval is Nodosaria
recularis at 8660' — 8710' which has been described by Tappan (1953) from

flamiivust = Rt putawta)

shales of "Late Pliensbachian age' in North Alaska.

Palynology

With the exception of a few long-ranging palynomorphs and some highly

corroded, carbonized, and thus unidentifiable spores, this dintexrval is barren.

- 16 -



STRATTIGRAPHICAL REMARKS

A presumead ﬁnintefrupted sequence of Jurassic and Lower Crgtaceous,
mudstones, shales and minor siltstone ocecurrence characterizes the
Roland Bay L-41 Well. A relatively high rate of shale deposition, in
a predominantly inner sublittoral environment, contemporaneous with a
basin floor subsidence, may explain the presence of massive sequences
of shales and mudstones. The microfaunal associations in the well éection
from approximately 3300' to 2200' probably express the most distinctly
marine aspect of a transgressive phase; a deep water, open ﬁarine, environ-
ment, i.e. outer sublittoral, is viswalized during deposition of the shales
and mudstones in this intexval of the well section. |

The palynomorph assemblages are rendered of limited biostratigraphical
value by a high degree of organic metamorphism. This carbonization effect,
observed throughout the drilled section, precludes exact age determinations
based solely on palynological evidence. Repeated macerations of sample material
using different techniques, however, occasionall& resulted in the retrieval of
recognizable forms.

The microfaunal distribution in this well appears more conciusiva; gseveral
distinct and regionally recognizable microfaunal assemblage zones are estab-

lished: although not entirely restricted to certain stages, they proved,

‘nevertheless, datums from which remaining depositional intervals can be ohserved.

Lower and Middle Jurassic sequences (9030" - 6900') are considered to repre-

sent marine Bug Creek Formation shale equivalents.

- 17 -



The Middle but mainlf Upper Jurassic shales and minor sandstones,
(69007 - '33007) can be correlated with the Husky Formatiom; the section
from approximately 6900' to 6200" presumably represents an expression
of tﬁe early Husky Formation transgression, whereas, the interval from
6200' to 4200' shows, both through lithofacies changes and microfaunal
impoverishment, that regressive pulses occur from approximately 5980' to

5400 and from 5000' to 46007,

From 4200' to 3300" a characteristic and often prolific Lower Neocomian
microfaunal assemblage is observed, probably répresenting a stratigraphicaclly
younger marine expression of the Husky Formation.

The "upper shale/siltstone division"” of ?Hauterivian - Barremian age
(Jeletzky 1958, 1960, 1961), and the "shale/siltstone divigsion' of Albian
age are represented at 3300" - 400'. The sequence of sedimentation is

completed with a cover of sandstones of Quaternary age.
P ¥y ag
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APPENDIX T

CLASSIFICATION OF MARINE  ENVIROMMENTS

. P A N .
_ ~+ PELAGIC 7~ APPROX.DEPTH
GHigh waier ‘ ‘ Feal Matres
E’;{D_rﬂ-i e NERTTTC " SEEANE LT OT 0
itiora A R 2 '
Laow wa?*fr% : Epipelagic 5
T ‘ 5
™~ 8 R 1
1) b i
T ok e o o e e =4 300 - 100
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e Littoralees N N S S ) 800 - 200
{Intartidal} [ Sublittoral TN 300

[ 1200 ~i_ 400
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3000 1000

G SIS SIS
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BENTHIC YT 33000110000

£

The classification of marine envirenments used in  this report is
presented in diogrammatic  form above. Pelogic {woter) and Benthic {boltom} environments

ere  recognised.

PELAGIC : " BENTHIC_
Meritic Supralitforat
Ocaanic Littoral {Iniertidal)
Epipelagic . Sublittoral
Mesopelagic Inner
Baihypelegic Cuter
Abyssopelagic
v w9 Bathyal
Abyzsol
tHadal

Tha classificotion  is  aiter  Hedgpein (1957} and resuils from  several yeors
discussion by @ Cormmittaa  of the Division of Earin Sciences, Maotiongl Rassarch Council,

Mational Acedemy of Sciences, Woshington D.C.
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