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PALYNOLOGICAL ANALYSIS OF 48 OUTCROP SAMPLES
FROM THE COLVILLE RIVER AND IVISHAK RIVER AREAS,
NORTHERN ALASKA

INTRODUCTION

This report describes the results of palynologlcal analyses of nine samples from the
Colville River area and 39 samples from the lvishak River areq, northern Alaska.

The samples were processed by Eric Young at the Bujak Davies Group and patynologi-
cal analysls was performed by Dr. J.P. Bujak and Dr. E.H. Davies to determine the age
and depositional environments of the samples.

Sample processing invotved standard acld maceration In HC! and HF, followed by
heavy liquid separation utittzing zinc bromide solution at 2.0 SG. Kerogen sub-samples
were taken for the determination of Thermal Alteration Index (TAI), prior o concentra-
tion of the palynomorphs through oxidation and sleving. During the palynoiogical
analysls, an unoxidized kerogen slide, a coarse fraction palynoigical slide (>20 mi-
crons) and a fine fraction palynotoglcal siide (> 10 and <20microns) were examined to

determine the relatlve abundances of the In situ palynological assemblages In each
sample.

The following categories were used to record the relative abundances of species:

present: one specimen

rare: 2 to 4 specimens
common: 5to 19 specimens
abundant: more than 20 specimens

Palynological age assignments of the examined samples mainly utliize the occur-
rences of index specles of marine dinoflagellates; brackish and freshwater algce
including some dinofiagellates; the spores and pollen of temrestrial plants; and fungal
spores.

The integrated Meso2olc-Cenozolc palynologlical zonation used for the biostratigra-
phic subdivision and age determinations in the examined samples has not been
published but Is shown In Figure 1. The zonatlon primarily utifizes unpublished data from
previously examined surface and subsurface sectlons from North Alaska, plus data
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from adjacent regions including the Bering Sea and the Beaufort-Mackenzle area.
The age assignments of these zones are based on the estabilished stratigraphic ranges

of specles from well-documented surface sections inregions extending from the Japa-
nese areqa to northwest Europe.

The unpublished Cenzolc zonation for North Alaska Is calibrated against zonations
which have been published or are In press for the Bering Sea (Matsuoka & Bujak, 1988),
the Japanese area (Matsuoka, 1983; Matsucka et al., 1987), and the Beaufort Sea
(Bujak & Matsuoka, In press). These In tum are calibrated against the published Bering
Sea dlatom-sllicoflagellate and radiolarlan zonations; the Japanese planktonic fo-
raminiferal and nannofossil zonations; and dinoflagellate zonations previously estab-
lished for the North Atlantic (Costa & Downle, 1979), Norwegian Sea (Manum, 1976),
northwest Europe (listed In Willlams & Bujak, 1985), offshore eastem Canada (Witlams
& Bujak, 1977), and the Bay of Biscay (Harand, 1979).

Previous unpublished patynological work utilized from North Alaska Includes subsur-
face localities from the Flaxman Isiland Area and surface sampiles from the ANWR. In
the nearby Beaufort-Mackenze reglon, a synthesis of existing data by Bujak (1984a)
utllized his observations on offshore and onshore sections plus the published work of
Doerenkamp et al. (1976), loannides & Mcintyre (1980), and Rouse (1977). Additionat

data on the age of certain zones were also provided by Plel (1971) based on surface
sections from British Columbia.

The Mesozolc palynologicalzonation used [n the present study Is primarily based onun-
published data from North Slope Alaskan surface and subsurface sectlons due fo the
scarcity of published Alaskan information, plus published and unpublished data from
the adjacent MacKenzie Delta and other relevant Arctlc regions.

Published data on the Cretaceous have been synthesized by Bujak (1984a) and
include the following papers: Brideaux (1976, 1977), Bideaux & Fisher (1976), Brideaux
& Mcintyre (1973, 1975), Brideaux & Myhr (1976), Bideaux et al. (1975, 1976), Davies
(1979, 1983), Doerenkamp et al. (1976), Felix & Burbridge (1973, 1976), Manum &
Cookson (1964), Mcintyre (1974, 1975), Mcintyre & Brideaux (1980), and Sweet (1978).

Published data on the Jurassic are rare and Include Brideaux (1977), Brideaux & Fisher
(1976), and Davies (1979, 1983), plus the unpublished Northem Hemisphere Oxfordian

and younger Miospore Atflas of the Bujak Dov(es Group which also discusses the
Berriasian to Turronian section.

Data are also given for each samples on the Thermal Alteration Index (TAl) based on
the scale documented by Bujak et al. (1976a,1976b), as shown In figure 2 of this report.
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Figure 1. Mesozoic-Cenozolc palynologicat zonation used in the present study,
based on published work and unpublished data of the Bujak Davies Group.
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TAl SPORE Ro% AMORPHOUS HERBACEOQUS/
COLOUR EQUIVALENT KEROGEN WOODY KEROGEN
1 Green-yellow <0.3% Immature Immature
1+ Yellow 0.35% Immature Immature
2- Yellow-orange 0.45% Immature Immature
2-to0 2 Orange 0.80% Onset of maturlity Immature
2 Orange-brown 0.6% Mature Immature
2t0 2+ Brown-orange 0.7% Peak maturlty Onset of maturlty
2+ LUght brown 0.9% Peak matortty Onset of maturity
2+ to 3- Light brown-brown 1.0% Highly mature Peak maturity
3- Brown 1.1% Highty mature Peak maturity
3-to3 Medlum brown 1.2% Highty mature Peak maturlty
3 Brown/dark brown 1.5% Overmature Peak maturity
3+ Dark brown 2.0% Overmature Highly mature
| 4- Black 2.5% Overmature Highly mature
4 Black/corroded 4.0% Overmature Overmature

Fgure 2. Thermal Alteration index (TAI) scale used In the present study.
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BIOSTRATIGRAPHIC SUMMARY LISTING ONLY THOSE SAMPLES
WITH RELIABLE AGE DETERMINATIONS BASED ON PALYNOLOGY

SAMPLE: 86MROA

Isabelidinium omphiatum Zone
(eary Maastrichtian)
marginally marine

SAMPLE 88MR7A
Indeterminate zone
(possibly Alblan)
non-marine to parallc

SAMPLE 88MRSE

sabelldinlum amphlatum Zone
(eary Maastrichtlan)
non-marine to paralic

SAMPLE 88POS40L
Chatanglelia ditissima Zone
(late Santonlan)

inner to middle neritic

Indeterminate zone
(Cretaceous)
marginally marine

SAMPLES NS508

isabelidinium amphlatum Zone
(early Maastdchtian)
non-marine to paratlc

SAMPLE 89MREC
indeterminate zone
(probable Earty Cretaceous)
non-marine to paraiic

indeterminate zone
(Barremian te Alblan)
morginally marne

indeterminate zone
(Jurassic)
non-marnne to parafic

SAMPLE BOMRISE
Watlodinium elongatum Zone
(Bajocian)

paratic to marginaity marine

SAMPLE 89MR3IPC
indeterminate zone
(Early Cretaceous)
parallc - marginal manne

Veasperopsis mayl Zone
(early Alblan)
paraiic

SAMPLE 8ORR19A
Indeterminate zone
(probably Jurassic)

parallc to marginally marine

Indeterminate
(Baremian to Aptian)
marginal marine

SAMPLE 89RR45C

Oligosphaeridium abaculum Zone or clder
(Beriasian to Hauterivian)

marginal marine

SAMPLE S9RR46A

tentatively Paragonyaulocysta borealls Zone
(Bemasian)

marginalty marine - inner nerttic

SAMPLE BOPE22R

Chatangielia ditissimato C. coronata Zones
(Santonian to Campanlan)

marginally marine - inner neritic

SAMPLE 89PE34

possibly Kylindrocysta sp.C Zone
(possible Bathonlan)

parallc - inner neritic

indeterminate zone
(probable Jurassic)
paralle - inner neritic

SAMPLE NSQOA
indeterminate zone

(Aptian to earty Alblan)
paralic to marginatly marne
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BIOSTRATIGRAPHIC RESULTS

Ages are assigned according to the concurmrent ranges
of the marker species, indicated by (+).

SAMPLE 88MRSB

Zone Indetermincate (Indeterminate age)
Miospores

Allsponites bliateralis (Common)
Corollina torosa (Preworked)
Cyathidites australls (Rare)
Laevigatosporites ovatus (Common)
Lycopodiumsporites austroclavitidites
Lycopodiumsporites circolurmenus
Lycopodiumsporites marginatus
Osmundacidites wellimannil (Rare)
Sterelsporites antiquasporites
Taxodiaceaepoflenites hiatus

Assemblage Characteristics

miospores uncommon
mostty woody kerogen
no dinoflageliates cbserved

Paleocenvironment: A non-marine to paralic depositional environment is Indicated by

the presence of common terrigenous miospores and the lack of marine dinoflaget-
lates.

Comments: Aliof the patynomomhs presnt in this sample are long-rangingtaxa, so that
itis not possible to determine the age orzonal assignment based on the present study.
if the single observed specimen of C. torosa were in place it would Indicate an age
no younger than Turonian based on its stratigraphic range In the Alaskan North Slope
reglon.

TAl: 2-
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SAMPLE: 88MRGA

isabelidinium amphiatum Zone (eatty Maastrichtlan)
Microplankton

Isabelidinium amphiatum (+)
Miospores

Acanthotriletes vorispinosus
Allsporites bllateralls (Rare)
Araucariacites australls (Rare)
Araucariacites punctatus
Cyathidites australls (Rare)
Cyathidites minor
Deltoldospora halllf

Mancicompus senonicum (+) (Rare)
Laeavigatosporites ovatus (Common)
Lycopodiacidites imeguiars
Lycopodiumsporites austroclavitidites (Rare)
Lycopodiumsporites circolumenus
Osmundacidites wellmannii (Abundant)
Stereisporites antiquasporites (Abundant)

Assemblage Characteristics

dinoflagellates rare
miospores uncommon
mostly woody kerogen

Palecenvironment: A marginaltly marine depostional environment Is Indicated by the
presence of rare dinoflageliates.

Comments: Most species are long-ranging and poorly preserved, with only rare marker
species belng present,

TAl: 2
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SAMPLE 88MR7A

Zone indeterminate (possibly Alblan)
Mlospores

Allsporites bilateralis (Rare)

Araucariacites australis

Araucariacites punctatus

Baculatisporites comaumensis

Cyathidites qustralls (Abundant)

Cyathidites minor (Common)

Deitoldospora dlaphana (Common)
Deftoldospora halill (Common)
Granulatisporites #EA (+) (Abundant)
Laevigatosporites ovatus (Abundant)
Leptolepidites bossus (+)

Lycopodiacidites irregularis (+) (Common)
Lycopodiumsporites austroclavitidites (Common)
Lycopodiumsportes circolumenus (Commaon)
Osmundaciadites weilmannii (Abundant)
Perinopollenites elatoldeas (Rare)
Polypodildites favus (Rare)

Psfiatricolpites parvus (+)

Sterelspontes antlquasporites (Common)
Taxodiaceaepollenites hiatus (Rare)

Assemblage Characteristics

abundant fem spores
abundant woody kerogen

Paleoenvironment: A non-marine to paralic depositional environment is indicated by
abundant termgenous mlospores and rare dinofltagellates.

Commenst: Similar assemblages dominated by the specles Granulatisporites #EA
occur rarely in the Alblan of Alberta and northeastem British Columbila.

TAl: 2-t02
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SAMPLE 88MRAEB

1sabelidinium amphiatum Zone (earty Maastrichtlan)
Miospores

Alisporites bilateralls (Common)
Aquilapollenites quadrilobatus (+) (Dominant)
Cyathidites australls (Rare)
Laevigatosporites ovatus (Rare)
Lycopodlumsporites circolumenus
Osmundacldites wellmannil (Common)
Perinopollenites elatoldes

Stereisporites antiquasporites (Abundant)
Stereisporites clavus (Common)
Taxodlaceaepollenites hiatus (Abundant)
Verrucosisporites subrotundus (Abundant)

Assemblage Characteristics

common woody kerogen

Palecenvironment: A non-marine to paralic depositional environment Is indicoted by
a terrigenous high-dominance pollen assemblage and the lack of dinoflageliates.

Comments: The high dominance of the angiosperm pollen Aquilapollenites suggests
deposition close to the plant source.

TAlL: 2-
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SAMPLE 88POS68B

Zone Indeterminate (Indeterminate age)
Miospores

Alisporites bilateralls (Common)

Betulaceoipolienites betuloides (+) (Questlonably present)
Cerebropollenites #ECoptosporoid (+)

Dettoidospora diaphana

Loevigatosporites ovatus

Taxodiaceaepollenites hiatus

Assemblage Characteristics

poor preservation
two kerogen populations

Paleocenvironment: A non-marine to paralic deposittonal environment Is Indicated by
the presence of a terigenous mlospore assemblage with predominately gymnosper-
mous pollen, and by the lack of dinofiagellates.

Comments: A highly tentative mid Cretaceous age is Indicated by the presence of
Cerebropollenites #8Coptosporold, but this specimen may be reworked Into a Ceno-
2olc section containing the pollen Betulaceolpolienites betuloldes.

TAL: 2
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SAMPLE BBPOSS0B

Zone Indeterminate (indeterminate age)
Assemblage Characteristics

mostly woody kerogen
Paleoenvironment: Indeterminate

Comments: No palynomormphs were observed in this sample.

TAL: 1+to 2-

-----
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SAMPLE 88POS40L

Chatangielia ditissima Zone (late Santonlan)
Microptankion

Alterbidinium minor (+)
Chatanglelia ditissima (+)

Milospores

Acanthotrletes varispinosus

Alisporites bilateralis (Common)
Araucoriacites australls (Rare)

Cyathidites australis (Commaon)

Cyathidites minor (Common)

Defltoldospora diophana (Common)
Laevigatosporites ovatus (Abundant)
Lycopodiacidites irregularis (Rare)
Lycopodiumsporites austroclavitidites (Common)
Lycopodiumsporites circolumenus (Common)
Osmundacidites wellmannil (Abundant)
Stereisporites antiquasporites (Common)
Taxodlaceaepollenites hiatus (Common)
Verrucosisporites subrotundus (Rare)

Paleocenvironment: A nearshore Inner to middle neritic marine depositional environ-

ment Is indicated by the presence of rare dinoflagellates and abundant terrestrial
miospores.

TAL: 1+
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Zone indeterminate (Cretaceous)
Micropiankton

Odontochitina operculata (+)
Miospores

Alisporites bilateralls (Rare)
Cyathlidites australis (Rare)
Cyathidites minor
Laevigatosporites ovatus
Osmundacidites wellmannii (Rare)
Sterelsporites antiquasporites
Vernrucosisporites subrotundus

Pateocenvironment: A marginally marine depositionat environment is Indicated by the
presence of a single dinoflagellate specimen. A

Comment: All palynomorphs betong to longranging species, atthough the dinoflagelkaite
Odontochitina operculata has a stratigraphic range from the Bemasian to Cam-
panian.

TAL: 1+
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SAMPLE NS508

Isabelidinium amphliatum Zone (earty Maastrichtian)
Microplankton

Palaeoperidinium pyrophorum (+)
Miospores

Alisporites bilateralls

Triptojectus magnus (+)

Cyathidites minor

Stereisporites antiquasporites

Taxodiaceaepoilenites hiatus
Assembiage Characteristics

mostty woody kerogen

Palecenvironment: A non-marine to paralic depositional environment Is Indicated by
the assembiage of rare temgenous miospores and dinofiogeliates.

TAL: 1+
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SAMPLE 89MR2C

Zone Indeterminate (Indeterminate age)
Mlospores

Deltoidospora hallif
Assemblage Characteristics

Black woody and coaly material dominant

Paleocenvironment: Indeterminate
Comments: The singie palynomorph found In the sampile is a long-ranging Mesozolc
to Cenozoic spore.

TAl: 2+

SAMPLE 89MRIA

Zone Indeterminate (Jurassic to Cretaceous)
Miospores

Alisporites bilateralls
Assemblage Characteristics

abundant black coaly material
poor preservation

Paleocenvironment: indeterminate

Comments: The rare in situ palynomorph Is highly corroded. The assemblage Is
contaminated with rare modem pollen.

TAl: 2+
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SAMPLE 8OMR7C

Zone indeterminate (Indeterminate age)
Miospores

Lycopodiumsporites annotinioides
Assemblage Characteristics

abundant black coaly material
Paleocenvironment: Indeterminate
Comments: The highly corroded and themally altered kerogen is contaminated with
rare modem spores.

TAL: 2+t0 3-

SAMPLE 8OMRAC
Zone Indeterminate (probable Earty Cretaceous)
Miospores

Cedripites canadensis (Questlonably present)
Perinopollenites elatoldes

Assemblage Characteristics

abundant black coaly material
themally corroded

Palecenvironment: A non-marine to paralic depositional environment Is indicated by

the presence of rare temigenous gymnospemrmaous pollen and the absence of dinoflagel
lates.

Comments: The palynomorphs are highly thermalty attered making, identifications
difficutt,

TAlI: 3
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SAMPLE 89MR9C

Zone indeterminate (Indeterminate age)
Miospores

Laevigatosporites ovatus
Lycopodiumsporites annotinioides (Common)

Assemblage Characteristics
abundant black coaly materal
Patecenvironment: indeterminate

Comments: The dark themally gltered In situ assemblage Is contaminated by com-
mon modern spores

TAl: 3
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SAMPLE 89MR13C

Zone Indeterminate (Barremian to Albian)
Microplankton

Achomosphaera sp. Indet. (Rare)

Astrocysta cretacea (+) (Rare)

Cleistosphaeridium sp. Indet. (Common)
Cribroperidinium sp. indet,

Kleithriasphaeridium loffrense (+)

Muderongia simplex simplex (+) (Questionably present)
Pterodinium aliferum (+) (Questlonably present)
Spiniferites ramosus ramosus

Mlospores

Allsporites grandis
Araucariacites australls
Cedripites canadensis (+) (Rare)
Laevigatosporites ovatus
Podocarpldites granulosus

Assemblage Characteristics

black coaly materal (Abundant)

Paleocenvironment: A marginally marine depositional environment s indicated by
an assemblage of dinoflageliates with low diversity and low abundances.

Comments: The assemblage mostly contains long-ranging Early Cretaceous spe-
cles.
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TAl: 2

Zone indeterminate (Jurassic)
Miospores

Acanthotriletes varispinosus
Coroliina sp. Indet. (+) (Abundant)

Assembiage Characteristics

black coaly material (Dominant)
thermally corroded

Paleocenvironment: A non-marine to paralic depositional environment s Indicated by

the high-dominance gymnospermous assemblage and the absence of dinofiagel-
lates.

Comments: Palynomorphs in this sample have high thermal aiteration and are very
difficutt to Identify. Assemblages dominated by Coroliina are generally Jurassic but
they may rarely found In Early Cretaceous in the Alaskan North Slope reglon.

TAl: 3+
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SAMPLE 89MR16D

Zone Indeterminate (Jurassic to Early Cretaceous)

Miospores

Cerebropollenites mesozoicus (Questionably present)
Corolfina sp. Indet.

Assemblage Characterlistics
black coaly material (Dominant)

poor preservation
Ithermally corroded

Paleocenvitonment: A non-marine to paralic deposittonal environment is Indicated by

the terrigenous assembiage of rare gymnospermous pollen and the absence of
dinofiagellates.

Comments: Only rare themailly attered mlospores which are highly coroded are
present.

TAL: 4-
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SAMPLE 89MR16E

Wallodinlum elongatum Zone (Bajoclian)
Microplankton

Escharsphaeridia sp. Indet. (+) (Rare)

Nannoceratopsis senex (+) (Questionably present)

Parvocysta cracens (+) (Common)
Miospores

Alisporites thomasil (+)

Corollina sp. indet. (Rare)

Deltoldospora hallil

Podocarpldites epistriatus
Assembiage Characteristics

black coaly material (Dominant)

Palecenvironment: A parallc to marginally marine depositional environment Is Indi-
cated by the presence of a high-dominance dinofiagellate assemblage.

Comments: The few palynomorphs are thermally corroded but still easlly Identifiable
such as the zonal marker species Parvocysta cracens.

TAL: 3
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SAMPLE 89MR16C

Zone indeterminate (Indeterminate age)
Mlospores

Spore indet.
Assemblage Characteristics

bilack coaly material (Dominant)
Paleocenvironment: indeterminate

Comments: The rare palynomorphs are too thermally altered to be identified.

TAl: 4-

SAMPLE 89MR19C

Zone indeterminate (Indeterminate age)
Assemblage Characteristics

black coaly materal (Dominant)
fungal hyphae and spores (Common)

Paleocenvironment: indetemincte

Comments: Only thermally citered black coaly material is considered to be In place.

The common fungal hyphae and spores in the sample probably represent a weath-
ered soil zone.

TAl: 3
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SAMPLE 89MR24C

Zone Indeterminate (indeterminate age)
Assembloge Characteristics

black coaly material (Dominant)
Paleocenvironment: indeterminate

TAl: 4-

SAMPLE 89MRJIOC

Zone Indeterminate (indeterminate age)
Microplankion
Melourogonyaulax sp. indet, (+) (Questionably present)
- Assemblage Characteristics
abundant black coaly material
Paleoenvironment: indeterminate

Comments: If the highly corroded specimen of Melourogonyaulax s identifled cor-

rectly then a Middle to Late Jurassic age and a marine depositional environment Is
indicated.

TAE 2+
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SAMPLE 89MR32C

Zone Indaterminate (Indeterminate age)
Assembiage Characteristics

black coaly material (Dominant)
Paleoenvironment: indeterminate

TAl: 4-

SAMPLE 89MRIID

Zone Indeterminate (indeteminate oge)
Milospores

Coronatispora valdensis (Questionably present)
Assembiage Characteristics

black coaly material (Abundant)
woody kerogen (common)

Patecenvironment: A probable high-energy, non-marine to paralic depositional
environment Is Indicated by the presence of common woody kerogen and the ab-
sence of other patynomorphs.

Comments: If Coronatispora valdensisls comrectly identified then a Middle Jurassic to
Eary Cretaceous age is indicated.

TAL: 3-
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SAMPLE 89MRIOC

2one indeterminate (Early Cretaceous)
Micropiankion

Cleistosphaeridium sp. indet.
Miospores

Alisporites bllateralis

Araucariacites australls

Deltoidospora halill

Vitrelsporites pallidus
Assemblage Characteristics

black coaly material (Dominant)
Paleocenvironment: A paralic - marginal marine depositional environment Is indi-

cated by the dinoftagellate assemblage which has low diversity and low abun-
dances.

Comments: The few fossils present are mostly long-ranging Jurassic to Cretaceous
species.

TAl: 2+
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SAMPLE 89MR44C

Vesperopsis mayl Zone (early Aiblan)

Microplankton

Astrocysta cretacea (+) (Rare)
Cyclonephelium distinctum (Rare)
Kleithriasphaeridium loffrense (+)
Subtilisphaera pirnaensis (kalyptra) (+) (Rare)
Vesperopsis mayll (+) (Abundant)

Mlospores

Alisporites grandis (Rare)

Cedripites canadensis (+) (Commaon)
Deltoidospora hallll

Sterelsporites antiquasporites
Taxodiaceaepollenites hiatus (Rare)
Vitrelsporites pallidus (Rare)

Assemblage Characteristics

black coaly material (Abundant)

Paleoenvironment: A paralic depositional environment with brackish water Is Indl-
cated by the presence of the opportunistic species Vesperopsis mayi.

TAl: 3-
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SAMPLE 89MR49C

Zone Indeterminate (Indeterminate age)
Assemblage Characteristics

black coaly material (Dominant)
Palecenvironment: indeterminate

Comments: No palynomorphs were observed In the themally coroded kerogen.

TAl: 3+

SAMPLE 8OMRSQC

Zone indeterminate (Indeterminate age)
Assemblage Characteristics
black coaly material (abundant)

Pateocenvironment: indeterminate

Comments: The oxidized and poorly preserved kerogen suggests that the sample is
weathered rock.

TAl: 3
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SAMPLE 89RR19A
Zone indeterminate (probably Jurassic)

Microplankton
Pareodinia ceratophora (+)
Miospores

Alisporites bilateralis (Rare)
Corolfina sp. indet. (+) (Common)

Assembiage Characteristics
black coaly material (Abundant)

poor preservation
thermally comroded

Palecenvironment: A paradllc to marginalty marine deposttional environment Is sug-
gested by the single, poorly preserved specimen of Pareodinia ceratophora.

TAl: 3+
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SAMPLE 89RR20-500
Zone Indeterminate (Indeterminate age)

Miospores

Osmundacidites wellmannil
Selaginellaites perinatus

Assemblage Characteristics

black coaly materiat (Abundant)
woody and root fragments (Abundant)
oxidized kerogen

Palecenvironment: Indeterminate

Comments: The highly oxidized kerogen Is contaminated with woody and root frag-
ments as well asmodem algae and miospores, suggests that most palynomorphs In this
sample represent a weathering or soll zone. The In situ assemblage has very poor
preservation so that the patynomorphs are difficult to identify.

TAl: 3-



Bujak Davies Group State of Alaska . . .. . 30

SAMPLE 89RR20-1856

Zone indeterminate (Indeterminate age)
Assemblage Characteristics

black coaly material (Dominant)
Palecenvironment: indeterminate

Comments: The kerogen Is oxidized and possibly represents a weathered rock.

TAl: 3-

SAMPLE 89RR2Q-2722
Zone Indeterminate (Late Jurassic to Early Cretaceous)

Mlospores
Cedripites canadensis
Assemblage Characteristics

black coaly materal (Dominant)
woody kerogen (Abundaont)

Paleocenvironment: Non-marine to Parallc

Comments: The assemblage contains only rare long-ranging Late Jurassic to Early
Cretaceous gymnospermous pollen.,

TAl: 2
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SAMPLE 8ORR26B

Zone indeterminate (Indeterminate age)
Assemblage Characteristics

black coaly material (Dominant)
Palecenvironment: Indeterminate

Comment: No palynomorphs were observed in this sample.

TAl: 3+

.....
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SAMPLE 89RR398
Zone indeterminate (Barremian to Aptian)

Micropiankton

Sverdruplelia sp. Indet, (reworked Triassic)
Apteodinium sp. indet.
Cleistosphaeridium huguoniofil (+)
Cyclonephellum brevispinum (+)
Gardodinium elsenackil (+)
Odontochitina operculata (+)
Oligosphaoeridium complex (+)
Spiniferites ramosus ramosus

Miospores

Hymenoxonosporifes lepidophytus (Common)
Kroeuselisporites sp. Indet. (Reworked Triassic)
Taenoesporites sp. Indet.

Alisporites thomasil

Cediripites canadensis (Common)
Deltoidospora diaphana (Common)
Granulatisporites #EA (+)

Paleocenvironment: A marginal marine depositional environment is Indicated by the
dinoflagellate assemblage which has low diversity and low abundances.

Comments: High amounts of reworked Triassic and Paleozolc palynomorphs occur
in this sample.

TAlL: 2
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SAMPLE 89RR45C
Oligosphaeridium abaculum Zone or older (Beriasian to Hauterivian)

Microplankton

Apteodinium sp. Indet, (+)

Gonglyodinium sp. Indet. (Questionably present)
Oligosphaeridium asterigerum (+)

Simnlodinium grossil (+)

Miospores

Taenaesporites sp. indet. (Reworked Triassic)
Alnipollenites verus (Cavings)

Cedripites #EH (+) (Rare)

Cedripites canadensls

Deitoidospora hailif (Rare)

Stereisporites antiquasporites

. Palecenvironment: A marginal marine depaositional environment s indlcated by the
dinoflageliate assembiage which has low diversity and low abundances.

TAL: 2
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SAMPLE 89RR46A

tentatively Paragonyaulacysta boreails Zone (Berriasian)
Microplankton

Oligosphaeridium asterigerum (+)
Paragonyaulocysta borealls (+)

Miospores

Hymenozonosporites lepidophytus (Common- reworked Devonian)
Ablespollenites sp. indet.

Allsporites grandis (Rare)

Calllalasporites damplerl (+)

Cedripites canadensis (Rare)

Cycadopites nitidus (Rare)

Distaftriangulisporites sp. Indet,

Osmundacidites wellmanni

Stereisporites antiquasporites

Taurocusporites reduncus (Rare)

Miscellaneous Palynomorphs
Tasmanites sp. Indet. (Rare)

- Paleocenvironment: A marginally marine - Inner neritlc depositional environment [s
Indicated by the rare dinoflageliates.

Comments: Devonlan reworking is common.

TAL 2
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SAMPLE 89RR6SE

Zone indeterminate (Indeterminate age)
Miospores
Hymenozonosporites lepidophytus (reworked Devonian)
Assemblage Characteristics
black coaly materal (Dominant)
Paleoenvironment: indeterminate

Comments: No in situ palynomorphs are presnet. Only oxldized kerogen with re-
worked Devonian spores were observed.

TAl: possibly 4-

SAMPLE 89RR70A

Zone indeterminate (Indeterminate age)
Milospores

Lycopodiumsporites annotinloides (Rare)
Assemblage Characteristics

biack coaty material (Abundant)

wood and roof fragments (Dominant)

fungal hyphae and spores (Rare)

Paleocenvironment: Indeterminate

Comments: The presence of wood and root fragments with fungal hyphae and
spores suggests that this sample represents a weathered or soll zone.

TAl: possibly 3-
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SAMPLE 89PE22B

Chatangilella ditissima to Chatanglella coronata Zones (Santonian to Campanlan)
Microplankion

Achomosphaera sp. indet.
Chatangiella coronata (+) (Common)
Chatangiella sverdruplana (+)
Cribroperidinium sp. indet. (Reworking)
Cyclonephelium distinctum
Gelselodinium sp. (Rare)

Isabelldinium belfastense (+) (Rare)
Oligosphaeridium complex
Tubotuberella rhombiformis (Reworking)

Miospores
Allsporites bilateralis
Aquilapollenites quadriobatus (+)
Osmundacidites welimannil
Assemblage Characteristics
black coaly material (Abundant)

Paleocenvironment: A marginally marine - Inner neritic depostional environment with
high energy.

Comments: Dinoflageliate specimens are highly weathered.

TAL 2
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SAMPLE 89PE34

possible Kylindrocysta sp.C Zone (possible Bathonlan)
Microplankton

Kylindracysta sp. Indet. (Questionably present)
Miospores

Allsporites bilateralls

Corollina sp. Indet. (Rare)

Deltoldospora hatill
Assemblage Characteristics

black coaly material (Common)

Paleocenvironment: A parallc to inner neritic depositional environment Is suggested
if the Identification of the dinoflagellate Kylindrocysta sp. Is comect.

Comments: Posttive Identifications are Inhibited by the high thermal alteration, oxi-
dized kerogen, and poor preservation.

YAl: 3+
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SAMPLE 89PE49

Zone Indeterminate (probable Jurassic)
Microplankton

Sentusidinium sp. indet. (+) (Questionably present)
Miospores

Alisporites thomasil
Corollina sp. Indet. (Rare)
Distattdangulisporites sp. indet. (Questlonably present)

Assemblage Characteristics
black coaly materal (Dominant)

Palecenvironment: A paralic to inner neritlc depositional environment is Indicated
by the presence of rare dinoflagellates.

Commaents: Positive idenfifications are Inhibited by the high thermal alteration and
poor praservation.

TAI: 3+
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SAMPLE 89(M0QS

Zone indeterminate (Indeterminate age)
Assemblage Characteristics

black coaly material (Abundant)
woody kerogen (Common)

Paleoenvironment: Indeterminate

Comment: No palynomorphs were observed In this sample.

TAl: 3-

SAMPLE 89I1MQ6

Zone Indeterminate (Indeterminate age)
Miospores

Lycopodiumsporites annotinioldes (Rare, probable modem contaminants)
Assemblage Characteristics

black coaty material (Dominant)

Palecenvironment: Indetermingte

Comments: No in situ palynomorphs were observed In this sample. The moderm spores

have a TAl of 1 and are considered to be contaminants, and the In sttu kerogen is
themnally corroded.

TAL 3-
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SAMPLE 89IM08

Zone indeterminate (Indeterminate age)
Assemblage Characteristics
black coaly materiat (Dominant)
Paleocenvironment: indeterminate
Comments: No palynomorphs were observed In this sample.

TAl: 4-

SAMPLE 69IMS0A

Zone Indeterminate (Indeterminate age)

Miospores

Piceae/Pinuspollenites sp. indet. (Common, probable modem contaminants)

Assembiage Characteristics

black coaly material (Abundant, probable In sttu kerogen)
fungal hyphae and spores (Dominant, probable modern soll contaminants)

Paleoenvironment: indeterminate

Comments: The fungal hyphae and modern spores suggest that the sample Is part
of the soll or weathering zone.

TAL: 4
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SAMPLE NS79C

Zone indeterminate (Jurassic - Early Cretaceous)
Miospores
Alisporites bilateralls
Assembiage Characteristics
black coaly material (Dominant)
Paleocenvironment: A non-marine to paralic depositional environment is Indicoted by
the presence of rare temgenous gymnospermous pollen and the absence of dinoflaget-

|ates.

Comments: The few patynomorphs observed are highly thermally corroded.

TAL: 3
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SAMPLE NSQOA
Zone indeterminate (Aptian to early Albian)

Microplankton

Chichaouadinium sp. indet, (+)
Odontochitina operculata (+)

Miospores

Ablespollenites sp. indet.
Allsporites bilateralls (Abundant)
Cedripites canadensis (Common)
Laevigatosporites ovatus (Rare)
Lycopodiumsporites circolumenus
Osmundacidites wellmannii (Rare)
Perinopollenites elatoides (Rare)
Platysaccus megasaccus (Rare)
Podocarpidites epistriatus (Rare)

Palecenvironment: A paralic to marginally marine depositional environment Is

Indlcated by the presence of rare dinofiageliates and abundant bisaccate gym-
nospermous pollen.,

Comments: This assemblage Is characterised by good palynomormph recovery, but
with very few marker species.

TAl: 2-
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