British Columbia Geological Survey

Geological Fieldwork 1985

PALYNOLOGICAL ZONATION AND CORRELATION
OF THE PEACE RIVER COALFIELD
NORTHEASTERN BRITISH COLUMBIA

By Jane Broatch

INTRODUCTION

Strata of the Peace River Coalfield formed along the southwestern
edge of the Jurassic/Cretaccous Clearwater sea, The rocks were
deposited during a series of mijor and minor transgressive-
regressive cycles and reflect a complex depositional setting. Map-
ping and correlation of economic coal deposits are difficult, but the
task is made more so by numerous thrusts and folds which occurred
when the region underwent compression. A diverse body of geo-
logical information from a variely of disciplines is required to
unravel the structure and stratigraphy.

PREVIOUS WORK

Stratigraphic work in the area (Fig. 49-1) was carried out by Stott
{1968, 1973, 1974, 1581) and Hughes {1964, 1967). Extensive
drilling by coal companies has provided core samples and
geophysical data for a number o” more recent studies aimed at
locating, identifying. and intcrprating environmental indicators,
rock-stratigraphic and time-stratigraphic horizons, and subtlc dis-
tinctions between similar lithologics containcd within and between
formations (Duff and Gilchrist, 1981; Leckie, 1981; Leckic and
Walker, 1982; McLean, 1977, 1932; Carmichael, 1983). Paleon-
tological work has been attempted by Bell (1956) with leaves,
McLean and Wall (1981) with fo-aminifera, Chamney (report in
Stott, 1968) also with foraminifer:, and Duff and Gilchrist (1981)
with marine macrofossils; but the usefulness of these studies has
been limited by a paucity of specimens and generally poor preserva-
tion. Regular symposiurns sponsor:d by the British Columbia Min-
istry of Energy, Mines and Petroleum Resources have encouraged a
covperative attitude amongst the companies holding coal licences,
and the many workers conducting r2search in the area. The resultant
cxchange of information has led to a better understanding of the
complex structure, strat graphy, ard depositional setting.

The present palynological study was undertaken with the support
of the Ministry in the hepe of providing another tool for accurately
identifying rock units, particularly where faulting has displaced or
thickened them; for correlating units or horizons within units and
ultimately the coal seams themselves; and for identifying minor
marine incursions and tracing their extent. In addition, the palyno-
morphs will provide information tor dating the rock units and for
locating the Jurassic/Crztaccous boundary in the undifferentiated
Minnes Formation.

STRATIGRAPHY

The stratigraphy of the Peace River Coalfield is summarized on
Figure 49-2. The following bric ™ description of the rock units
sampled for this study is infended ‘o provide insight into problems
specfic to the region and into the interpretation of results.

Minnes Formation: The Minne Formation south of Burnt River
is a sequence of interfingering marine and non-marine rocks com-
posed of thin to thick-bedded mudstone, siltstone, conglomeratic
sandstone, and coal beds. that riunge from thin partings in the
southern extremes to medium th ck beds in the northwest; the
sequence cannot be diferentiated into mappable units. North of

Burnt River, however, the character of the formation chanazes
enough to allow four distinct members to be identitied and for the
Minnes Formation to become a target for coal exploration,

Cadomin Formation: The Cadomin conglomerate lies uncon or-
mably on the Minnes Formation. Although quite variable in thick-
ness {3 to 200 metres), a general trend of thinning eastward and
northward is evident (Stott, 1968). Within the study area the
Cadomin Formation ts predominantly conglomerate, but to the
northwest it becomes a pebbly sundstone containing silty, shaly, and
coaly lenses. Where this occurs it is mapped as the Dresser Forira-
tion, after the nomenclature of Hughes.

Gething Formation: The Gathing Formation is a dominantly
terrestrial sequence of interbedded conglomerate, sandstone, silt-
stone, and mudstone. Coal occu-s in the upper haff of the formation
but is only of cconemic importance in the central regions of the
coalficld. The conglomerates, which occur toward the basc of the
formation, are thickest in the sottheast and are commonly confusad
with the Cadomin Formation. Although it has been noted that the
Cadomin conglomerate exhibits a clean matrix sand response on
geophysical logs (Duff and Gilchrisr, 1981) and that the pebble
content is more quartzitic, the conglomerates are rarcly drillec to
allow comparison. Furthermere, the differences are not consistent
or easily recognizable in surface outcrop. In many places the Geth-
ing Formation resernbles both the Minnes and Gates Formations, -ut
its overall texture is somewhar coarser and average bedding is
thicker.

Moosebar Formation: The Gething Formation passes abruptly
into black marine shalcs of the Moosehar Formation. At its basa (e
formation is similar in appearance to the marine Hulcross shales that
overlie the Gates Formation, however. the upper third of the unit s a
transitional scquence of interbedided siltstones, mudstones, and t1in
sandstones. This sequence, although not recognized everywhere in
the field, is identifiable an geophysical logs and is now mapped by
most workers as a separate member of the Mooscbar Formarion.
Southeast of the study area this transitional unit has been proposed
as a formal member of the Gates Formation (McLean, 1982). Untor-
tunately the gradational nature of this unit and the uncertainty in
locating the sandstone bed which marks the base of the Gates
Formation in the coallield increase the confusion regarding e
actual location of the Moosebar-Gates contact.

Gates Formation: The Gates Formation consists of both marine
and non-marine sandstones, sil:stones, and mudstones; thin con-
glomerates are present. Coal occurs throughout, but mincatle
seams are more common in the southeast where the marine inflo-
ence is less pronounced. Recogaition of the marine componen of
the formation has been the focus of several recent studies {Leckie,
1981; Carmichacl, 1983), particularly since it is thought to p ay a
major role in truncating the coal in many areas.

Although familiarity with the rock units locally allows fairly
accurate mapping of the formations. structural complexity often
confuses interpretation. The region is dominated by imbrcate
thrusting and assoctated folding which have greatly shortened e
section in a west to cast direction. ldentification of formations 11d
thrust faults at surface does not guarantee what will be encounterad
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Figure 49-1. Peace River Coalfield study area and section locations.
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indrill holes. Units often appear unusually thick or are faulted off to
be replaced by unexpected. and occasionally unidentifiable, units,
Complex structures and rapidly changing facics present a need for
highly specific information where correlation from ong drill hole to
another is required, particularly if the decision to mine a coal seam
rests on the accuracy of that correlation.

CURRENT STUDY

In an attempt to identify and correlate horizons in the coal mea-
sures, a study of fossil spores and marine dinocysts was undertaken.
Two hundred thirty-eight core samples were collected [rom 13 drill-
hole locations between Burnt River in the northwest and Narraway
River in the southeast (Fig, 49-1). The cores represent approx-
imately 3 600 metres of section, from the upper Minnes through
Gates Formations, sampled at 15-metre intervals on average. The
drill holes have becn pieced together to obtain composite sections
from the regions shown on Figure 49-3, An additional 89 samples
were collected from surface sections adjacent to the drill-hole loca-
tions (Fig. 49-1} to determinc the usefulness of surface “grab’
samples compared to the unweathered, relatively fresh core
samples.

Processing and examination of the core samples are near comple-
tion. A preliminary zonation scheme has been worked out (Fig.
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49-4); identification and correlation of marine facies are in pro-
gress. but still subject to revision. Eleven of the 89 surface samples
were selected for processing. based on results obtained from ap-
proximately equivalent drill-holc samples. Slides from the surface
samples have not yet been examined.

RESULTS

Of the 204 samples examined to date 80 per cent have yickled
palynomorphs. A species list containing approximately 370 spares
and 115 dinocysts was compiled. Although some of the specics
identifications are subject to review, it is expected that this list will
be slightly larger on completion because half the slides have not yet
been examined and these represent a section of the Minnes Forma-
tion which is expected to yield exclusively Jurassic palynomorphs.

The generalized zonation shown on Figure 49-4 includes 23 of the
43 dinocyst species and 30 of the 85 pollen and spore species which
are restricted to specific formations. The original plot of species was
done on a formation basis, which does not allow for casy recogni-
tion of zones within the formations, The exception is the Minnes
Formation where distinct zonation is apparent at the Jurassic/Cre-
taceous boundary (dotted line). The division occurs between 280
and 294 metres from the top of the Minnes Formation in the Belcourt
section,
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Figure 49-3. Gengralized section from Bumt River to Narraway River showing diamond-driti hole sample distribution.
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A plot of the age range of specics has been completed for the
Gething assemblage only. Initial data suggest a Middle Albian age
for this formation. Plots of the spxcies ranges for the remaining
formations, coupled with information from other paleontological
studics, will establish the accuracy of this dating. 1f a Middle Albian
age is confirmed for the Gething Formation. and only the upper 300
metres of the Minnes Formation is Early Cretaccous in age, «
considerable time gap (? Middle Berriasian through Early Albian)
can be inferred at the Minnes/Cadcmin unconformity.

Despite this age diffc-ence of approximately 30 million years,
examination of slides and TAI moun s indicates a degree of preserva-
tion in reverse of what might be expected. The Minnes Formation
cxhibits good preservation of paiynamorphs and a TAL value in the
pale yellow through amber yellow (1.5-2.25) range. Preservation in
the overlying units is highly variatle from one section to the next

and, commonly, from one formation to the next within a single
section. TA1 values also vary considerably and suggest that, at least
on the scale of this study, TAl is rclated more to depositional
environment than to depth of burial {see Manum. et al.. 1976). This
relationship may be unique to coal measures where humic acids
increase the oxidation rate of organic matter. but at the time of
writing no attempt has been made to cstablish this through a liter-
ature search.

Intcrpretation of depositional environments is currently in pro-
gress. The original mudstone saumples can. after processing and
examination, be grouped by palynomorph content into four categ.o-
ries: marine, marine influenced, terrestrial, and barren, It is hoped
that the marine-influenced samples, containing both terrestrial
spores and marine dinocysts, wi 1 provide a time-stratigraphic lirk
between the marine and non-ma-ine fucies.

FORMATION NAME
DINOCYSTS

KINNES FM

c
A | GETHING FM MOQSEBAR FM GATES FM
D

Chytroeisphaeridia variabilis

Fromea amphora

Gonyaulacysta hyalodzrma
Tenua hystrix
Tenua rioulti

Canningia reticulata

Cribroperidinium intricatum
Deflandrea perlucida
Pgeudoceratium regiun

Tenua capitata

Cyclonephelium distinctum
var. brevispinatum

Cassiculosphaeridia reticulata
Cleistosphseridium diversispinosum
Hystrichokclpoma ferox
Hystrichosphaeridium cooksoni
Pareodinia aphelia

Hystrichosphaera cingulata
Hystrichosyhaeridium stellatum
Oligosphaeridium pulcherrimum
Mudercongis tetracantha

Ascotomocystis maxima
Gonyaulacysta cretacea
Gonyaulacysta orthoceras
Mycrhystricium stellatum
Odontochitina operculata

SPORES

Ischyosporites marburgensis
Ischyosporites "radiatus"

Lygodiosperites perverrucatus
Rugulatisporites chamiernatus
Cicatricosisporites ludbrooki

Leptelepidites major

Pilogisporites trichepapillosus

Triletes tuberculifcrmis

Cicatricosisporites potomacensis

Reticulisporites serireticulatus
Staplinispourites carinus

Trilobosporites tritotrys

Cicatricosisporites auritus
Clavatipollenites ccuperii
Coocksonites reticulatus
Inaperturopollenites dubius
Murospora fruncata
Reticulisporites elcngatus
Schizosporis rugulatus

Schizosporis cooksorii
Spheripellenites scabratus

Cicatricosisporites imbricatus

Appendicisporites dentimarginatus
Appendicisporites uricus
Cicatricosisporites dorogensis
Distaltriangulatispcrites “fessulatus”
Foraminisporis asymmetricus
Foveotrile-es subtriangularis
“"Tricernisporis concentratus”
Trilobosporites marylandensis

MU 1 A

Figure 49-4. Palynological zonation of the Peace River Cealficld, northeastern British Columb a.
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COMMENTS

The results to date from this study have been encouraging. The
detail of information indicates that the formations present in the
Peace River Coalfield can be identified and dated by their palyno-
morph assemblages. Further plots of the spore and dinocyst species
by location (that is, as continuous sections) may reveal further
zonation and the specific relationship of the transition member
occurring between the Moosebar shaies and the coal-bearing Gates
Formation. Correlation of the marine and non-marine facies may
reveal time-stratigraphic horizons, in addition to those provided by
tonstein and bentonite lavers already recognized.

In the future it is hoped that coal companies will use the palyno-
logical results of this study for the more refined task of drill-hole
correlation of coal seams using the palynomorph assemblages found
in roof shalcs. The groundwork has also been laid for further studies
of the rocks to the northwest and southeast of the study area where
the application of a different nomenclature reflects the uncertainty
of stratigraphic relationships.
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