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PALYNOLOGICAL ANALYSIS OF 14 OUTCROP SAMPLES
FROM THE CRETACEOUS OF ALASKA

INTRODUCTION

This report discusses the results of palynological analyses of 14 outcrop samples from
the Cretaceous of Alaska which were submitted to the Bujak Davies Group by
James Talbot of ARCO Oil and Gas Co.

All of the samples were all processed at the Bujak Davies laboratories in Calgary.
During palynological analysis, a kerogen slide, coarse fraction palynological siide
(greater than 20 microns), and a fine fraction palynological slide (less than 20
microns) were examined to determine the relative abundances of the total
reworked and In situ palynological assemblages in each sample.

Palynological zonal and age deteminations of the samples mainly utilized index
species of marine dinoflagellates plus the spores and pollen of terrestrial plants.
Rare fungal palynomorphs observed in some samples represent taxa with long

stratigraphic ranges, sothat these specimens provided little Informationonthe age
of the samples.

The integrated Cenozoic-Mesozoic palynological zonation used for the biostrati-
graphic subdivision and age determinations of the 14 samples has not been
published but is shown in Figure 1. This zonation has been developed in-house by
the Bujak Davies Group andisgenerally consistent with that used by the Geological
Survey of Canada and various petroleum exploration groups drilling in the Cano-
dian Beaufort Sea and Alaskan North slope.

The zonation has been published in part by Norris (1986) for the Oligocene to
Pleistocene based on his analysis of the Nuktak C-22 well, Canadian Beaufort Seq,
but additionally utilizes the occurrences of marine Miocene dinoflagellates recog-
nized through the use of fluorescence microscopy. The Cenozoic zonation is also
partially based on earier published work by Doerenkamp et al. (1976),Rouse (1977)
and Staplin (1976) for the Paleogene section.

The Mesozoic palynological zonation used inthe present study is primarily based on
unpublished data from North Slope Alaskan surface and subsurface sections due
to the scarcity of published Alaskan information, plus published and unpublished
data from the adjacent MacKenzie Delta and other relevant Arctic regions.
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Published data on the Cretaceous have been synthesized by the Bujak Davies
Group (1984) and include the following papers: Brideaux (1976, 1977), Brideaux &
Fisher (1976), Brideaux & Mcintyre (1973, 1975), Brideaux & Myhr (1976), Brideaux ef
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 Northern Hemisphere Oxfordian and
younger Miospore Atlas of the Bujak Davies Group (1986) which also discusses the

Berrlasian to Turonian section.

FORMAT

In the following report, the examined samples are listed in alphabetic order, with
a discussion of the zonal/age justification, and the interpreted paleoenvironment
based on palynology. Within each sample, all of the oibserved taxa are listed and
are grouped into the following categories reflecting their affinities and habitats:

marine dinofiageliates
other dlgae

terrestrial pollen and spores
fungi _

The following categories of relative abundances are denoted, with undenoted
abundances representing a single observed specimen:

Present: one specimen

Rare: two to four specimens
Few: five to 19 specimens
Common: 20 to 49 specimens
Abundant: more than 50 specimens
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Figure 1.
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Bujak Davies Group Late Triassic to Pleistocene palynological

zonation, Canadian Beaufort and Alaskan North Slope.

GMC Data Report No. 17

7

Page 5/20



Bujak Davies Group | ARCO Alaska Aprl 1990....4

BIOSTRATIGRAPHIC SUMMARY
Lod ?

mple o def™” Age and Zone

1U.A.343.4 ' Late Conlaclan to early Santonian Chatanglella verrucosa Zone
LY.B. 3455 late Turonian to early Conlaclan Eurydinium glomeratum Zone
BU.C. 39 .3’ probable early to 2middie Albian Vesperopsls maylZone

fu.D. Y¢y..s' Aptian to early - 2middle Alblan Pseudoceratium reglum to
Vesperopsis maylZone . _

fUE 5 o> ‘middle Alblan Chichaouadinium vestitum Zone

tUF. sy3." probable early to ?middie Alblan Vesperopsis mayiZone .
WU.G. 5.3 late Santonlan Chatangiella ditissima Zone

“U.H. 203" late Turonian to early Coniacian Eurydinium glb)ﬁeiat@mlone
Tk 910.4* eary Turonian -Isdbelldlnium magnum Zone | |

QI F)z " early Turonian Isabelidinium magnum Zone with Cenomanian fo
Alblan reworking

UK. 7} )< late Aptian or older Oligosphaeridium asferigerumZone, or possibly as
old as early Aptian

hU.L 178-¢ " early to 2middie Albian Vesperopsis mayi Zone

.M. /033" probable middie to late Alblan Chichaouadinium vestitum to
Chichaouadinlum davidil Zones RA7 e =Fom

‘{U N. /033 elther (1) early to 2middle Alblan Vesperopsis mayiZone or
(2) Turonian Eurydinium glomeratum Zone with Albian
reworking. _
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PALYNOLOGICAL ASSEMBLAGE DESCRIPTIONS

Unless otherwise noted. single specimens were ob-
served.

(+) indlcates a marker specles.

1:Somple designation: ' \. outcrop

Age & Zone

late .Conlaclan to ecarly Santonlan Chatanglella
verrucosaZone

Dinoflageliates

Astrocystra cretacea (Abundant)

Canningla collived (Common)

Chatangiella schell  (+) (Rare)
Chatangieliasp. 1, Buak 1985 (+) (Common)
Chatangiellasp. 2, Bujak 1985 (+) (Common)
Chatangislla verrucosa  (+) (Rare)
Ginginodinium omatum  (+) (Common)
Isabefidinium magnum (Common)
Laciniadiniurn biconiculatum  (+) (Rare)
Pseudoceratium sp. 1, Bujak 1985 (+)
Spinidinium sverdruplanum  (+) (Common)
Trithyrodinium suspectum  (+) (Common)

Other Algae

No taxa observed.

Pollen

Alisporites spp.  (Abundant)
Taxodiaceaspolenites hiatus  (Abundant)

Fem and Moss Spores

Camarozonosporites insignis
Cledalricosisporites mohiloldes
Cyathidites australis {(Abundant)
Cyathidifes minor (Common)
Glelcheniidites minor

Glelchenildites senonicus  (Rare)
Lasevigatosporites ovatus  (Common)
Lycopodiumsporites austroclavitidites
Lycopodiumsporites marginatus

GMC Data Report No, 177

Osmundacidites welmannil  (Common)
Stereisporites anfiquaspoiitas  (Abundant)

Sterelsporites minor (Common)

Sterelsporites regium (Common)
Fungd Spores

No taxa observed.
Reworked Palynomorphs

Densosporites spp.
Palecenvironment
Nerttic marine
Comments
Dinoflagellates are abundantin this samples, includ-
ing several specles whose association indicated
assignment to the Chatanglella verrucosa Zone.
Miospores are also abundant, with alt of the ob-

served taxa being faldy long-ranging stratigraphl-
cdly. Their association with abundant marine

dinofiagellates reflects a neritic marine environment
with the common input of temrestrial material to the
depositional site.

2 somple designation: U8, oufcrop

Age & Zone

late Turonlan fo eody Conlacian Ewrydinium
glomeratum Zone

Dinoflagellates
Astrocystra cretacea
Gen. et sp.indet. 1, Bujak 1985 (+) (Common)
Nefsonlelia aceras sensu Mcintyre 1974 (+)
Other Algae

No taxa observed.
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Pollen

Alisporitesspp.  (Common)
Taxodiaceaepollenites hiatus  (Rare)

Fem and Moss Spores
Cyathidites ausiralls  (Abundant)
Cyathidites minor  (Abundanf)
Gleichenildites minor
Laevigatosporites ovatus  (Rare)
Osmundacidites welmannil  (Rare)
Sterelsporites antiquasporites  (Rare)
Sterelsporites minor
Fungal Spores
Pluriceliaesporltesspp.  (Rare)
Reworked Palynomorphs
No taxa observed.
Palecenviromnet
Stressed marine
Comments
Dinoflagellates are rare in this sample and have low
diversity, but the taxa that occur indicate assign-
ment to the E. glomeratum Zone and a stressed
marne depositional envikonment. Miospores are

more common, with rare fungd spores also being
observed.

< Sample designgtion: U.C, oufcrop

Age & Zone

probable early to ? midde Alblan, Vesperopsis mayi
Zone

Dinofiageliates
Clenidodinlum #ES. Banerdee & Davies ‘88 (+)
Other Algae

Schizocystaparvus  (Common)

177
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Pollen

Alisporitesspp. (Rare)

Araucariacites austalis

Cycadopites spp.

Ephediipites costdliferus (+)

Parvisaccites amplus (+)

Phyllocladites inchoatus (+) (Rare)
Taxodlaceaspollenifes hiatus  (Abundant)
Vitrelsporites pallidus

Fern and Moss Spores

Cicatricosisporifes #EF (+)
Cicatricosisporites cocononlensis (+) (Rore)
Cyathidites minor (Rare).

Gleichenildites senonicus
Laevigatosporites ovatus
Lycopodiumsporites austroclavitidites
Osmundacidites wellmannii.  (Dominant)
Sterelsporites antiquasporifes (Rare)

Fungal Spores
Pluricellaesporifes spp.
Palecenvironment:

Pardiic to marginally marine with euryho!lne condi
tions, ‘

Comments

Dinofiagellates are rare consisting of opportunistic
species. Euryhallne digal cysts are common. The
miospores are abundant with high-dominance in
gymnospermous pollen and generdlized fem spores.

Thesamplelacks the primary zonalmarker species of
the Vesperopsis mayil Zone but it contalns several
species that can be related to the tenigenous mio-
spore zonation (Subzones 11A-B) of equivalent age
proposed by the Bujak Davies Group (1988) for the
North America and Ewrope. Clenidodinium sp. S of
Banerjee and Davies (1988) is known from the Barre-
mian fo Alblan Mannwille Formation of Westem
Canada.
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4: Sample deslignation: U.D, oulcrop

Age & Zone

Aption to eary - ? midde Alblan Pseusdoceratium
reglum to Vesperopsis mayl Zone

Dinofiageliates

Clenidodinlum #ES. Banerjes & Davies ‘88 (+)
(Rare)
Luxadinkum sp. indet.

Other Algae

Concentricystes minor
Schizocysta parvus  (Rare)

Pollen

Allsporitesspp.  (Rare)

Cedripites canadensis

Lanicoldites magnus (Rare)

Parvisaccites amplus (+) (Fragments)
Perinopollenites elatoldes
Taxodioceaepollenites hiatus  (Common)

Fern and Moss Spores

Cyathidites australls  (Common)
Cyathidites minor (Common)
Densolsporites microreficuatus
Glelchenikdites senonlcus
Laevigatosporifes ovatus  (Rare)
Lycopodiumsporites austroclavificktes
Osmundacidites wellmannli  (Abundant)
Sterelsporites antiquosporites  (Rare)

Fungal Spores
Mutticellaesporites spp.
Paleocenvironment:

Pardlic to marginally marine with euryhaline condi-
fions.

Comments

Dinofiagellates are rare consisting of opportunistic
species. turyhaline digd cysts are common. The
miospores are abundant with high-dominance in
gymnospermous pollen and generalized fem spores.

Data Report No. 177
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The sample lacks the primary zonal marker species
Alaskan North Slope -Beaufort palynological zona-
tion butit contalns a few specles that canbe related
to the temgenous mlospore zonation Zones 10-11) of
Aptian to Alblan age proposed by the Bujak Davies
Group (1986) for the North Amerlca and Europe.
Ctenidodinium sp. S of Banerjee and Davies (1988) Is
known from the Baremian to Alblan Mannville For-
mation of Westem Canada.

$: sample designation: U.E, outcrop

Age & Zone

middle Alblan Chichaouadinium vestiftum Zone
Dinoflageliates

Asfrocystra cretacea (Common)
Chichaouadinium #EA (+)
Chichaouadinium vestitum (+)
Cleistosphaeridium huguoniofil (+)
Ctenidodinlum #ES, Banerjee & Davies ‘88
Cyclonephelium distinctum

Luxadinlum propatulum (+) (Rare)
Maoghrebina cingulata (+) (Rare)
Odoniochitina operculata  (Rare)
Spinifeiifes ramosus

Stiphrosphaeridium anthophorum (+)
Other Algae

Concentricystissp. A
Schizocysta parvus

Pollen

Alisporitesspp.  (Rare)

Cedripltes canadensis  (Rare)
Parvisaccltes amplus (+) (Rare)
Perinopolleniies elatoldes

Podocarpidites potomacensis (Rare)
Taxodlaceaspollenifes hiatus  (Abundant)
Viirelsporifes pdllidus  (Rare)

Femn and Moss Spores

Chytroeisphaeridia ringnesorum
Clcatricosisporites delicatus  (Common)
Clcatricosisporites mohirioides
Clcatricosisporites problematicus
Cicatricosisporites subrofundus  (Rare)
Densolsporites microrugulatus
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Glelchenlidites senonicus
Laevigatosporites ovatus

Lelotriletes mecklenburgensis
Leptolepidites verrucosus

Osmundacidites welimannil (Common)
Rouselsporites simplex (Rare)
Sterelsporites antiquasporites  (Abundant)

Pdlecenvironment:

Marginally marine

Comments

Dinoflageliates are common consisting of high toler-

ance marine specles. Euryhaline algal cysts are rare.
The miospores are abundant with high-dominance

In gymnospermous pollen and generaiized fem spores.

The presence of C.vestifum, Lpropatulum,
C.huguonlotil, M.cinguata, C.delicatus  and
C.subrofundus Is Indicative of the middie Alblan
C.vestitum Zone.

Age & Zone
probable earty to ? middle Alblan Vesperopsis mayi
Zone , .

Dinoflageliates
Astrocystra crefacea
Other Algae
No taxa present
Pollen

Allsporites spp.  (Common)
Araucarlacites austals

Cedripites canadensis

Cerebropollenites mesozolcus (Rare)
Parvisaccates ruglatus (+)

Parvisaccltes amplus (+) (Common)
Phyflocladites inchoatus (+)
Taxodiaceaepollenifes hiatus  (Abundant)
Vifrelsporites pallidus  (Rare)
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Fem and Moss Spores

Acanthotriletes varispinosum (+)
Clicaitricoslsporifes #EF (+) (Rare) -
Clcatricosisporites anndatus (+) (Rare)
Cyathidites australs

Gleichenilidifes senonlcus - (Rare)
interlobites triangularis (+) (Rare)
Laevigatosporites ovatus  (Common)
Llycopodiumspoiites austroclavitidites (Rare)
Lycopodiumsporites marginaius
Osmundacldites wellmannli  (Common)
Rouselsporites simplex (+)

Sterelsporites antiquasporites (Common)

Fungal Spores
Pluricellaesporites spp.

Palecenvironment:

" paralic
Comments
Dinofiagellates are very rare consisting of a single
opportunistic specles. The miospores are abundant
with high-dominance In gymnospemous pollen and
generalized fem spores.
The sampleylocks the primary zonal mdrkér spécles of -
the Vesperopsls mayil Zone but it contains a severd

species that can be related to the terigenous mio-
spore zonation (Subzones 11A-B and possibly older) -

-of equivalent -age proposed by the Bujak Davies

Group (1986) for the North America and Europe.
Ctenidodinium sp. S of Banerjee and Davies (1988) is
knwon from the Barremian to Albion Mannville For-
mation of Westemn Canada. -

Age & Zone

late Sanfonlan Chatanglella difissiia Zone

Dinoflagellates |
Astrocysira cretacea

Cdllalosphaeridium asymmefrlcum (+
Chatanglellasp. 1, Bujak 1985 (+) (Common)
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Chlamydophorella grossa  (+) (Common) Reworked Palynomorphs
Chiamydophorela nyel  (Rare)

Clelstosphaeridium aciculare  (Rare) Densosporites spp.
Cribroperidinium sp.. Mcintyre 1974 (Common)

Cyclonephelium distincfum  (Common) Paleoenvironment
Dorocysta litotes (+)

Exochosphaericium blfidum  (Common) nerific marine
Rorentinla cooksonlae

Florentinla mantelfi Comments

Ginginodinium omatun (+) (Rare)
Rystrichodinlum puichrum  (Rare) Dinoflageliates are abundant and diverse In this
Hystrichosphaeridium dificle  (+) (Abundant) | sample, with most taxa Indicating assignment to the
Hystrichosphasropsissp.. Mcintyre ‘74 (Common) | C. difissima Zone. One exception Is a tentatively
Isabelldinium amphictum (Questionably present) | identifled specimen of Ilsabelidinium amphiatum

P,

cm—

——

PREDEITEY

|

Isabelidinium magnum  (Common)
Lacinladinium biconlculatum (+)
Lacinladinlum obicuatum  (+) (Rare)
Odontochifina costata  (Rare)
Odontochitina operculata  (Common)
Oligosphaeridium complex (Common)
Oligosphaeridium pulchemimum (+)
Pseudoceratium sp.. Mcintyre 1974 (Rare)
Pterodinlum sp. 1 Mclintyre 1974

Spiniferites cingulatus  (Rare)

Spiniferites ramosus sensu lato
Trithyrodinlum suspectum  (+) (Common)
Xenascus ceratioldes '

Other Algae
Micrhystridium froglle  (Common)
Pollen

Alisporitesspp.  (Abundanf)
Taxodiaceaepolenites hiatus  (Abundant)

Fom and Moss Spores

Clcatricosisporites delicatus
Converruccsisporites exquisifus
Cyathidites australs (Common)
Cyathidites minor  (Common)
Laevigatosporifes ovatss  (Common)
Lycopodiumspoilfes ausfroclavitidites
Osmundacidites welmannil  (Common)
Stersisporites anfiquasporites (Rare)
Sterelsporites minor (Rare)

Fungal Spores

Pluricellaesporites spp.

GMC Data Report No. 177

which, If comrectly identified. would Indicate and
age no older than the eardy Campanlan Chatang-
lella coronataZone. Howsver, the poorly preserved
specimen may represent kabeldinum magnum which
occurs In the C. difissima Zone.

Miospores are also common fo abundant in this
sample andinciude commonwater-transportedfern
spores.

Age & Zone

late Turonlan to eary Conlaclan Eurydinium
glomeratum Zone

Dinofiageliates

Chilamydophorella nysf

Cleistosphaeridium aciculare (Rare)

Cribroperidinium sp.. Mcintyre 1974

Gen. et sp. indet. 1, Bujak 1985 (+) (Common)

lsabelidinium magnum (+) (Rare)

Nelsoniella aceras sensu Mcintyre ‘74 (+)
(Common)

Oligosphaeridium complex

Spiniferites cingulatus

Spiniferites ramosus sensu lato

Tanyosphaeridium xanthlopyxides

Other Algae
Micrhystridium fraglle  (Rare)

Pollen

Alisporites spp.  (Abundant)
Taxodiaceaspollenites hiatus  (Abundant)
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Fem and Moss Spores

Acanthofrletes varispinosus
Camarozonosporites insignis

Cyathidites ausirals (Common)
Cyathidites minor  (Rore)

Glelcheniidites minor

Laevigatospoiites ovatus  (Rare)
Lycopodiumsporites ausiroclavilidites
Osmundacidites wellmannil  (Rare)
Sterelsporites anfiquasporites  (Commmon)
Sterelsporites minor

Fungal Spores
Dicellaesporites sp. indet.

’ Reworked Palynomorphs

Muderongla asymmefiica
Palecenvironment

stressed marine
Comments

Dinofiagellates are rare In this sample, but the popu-
lation that ocurs Is a high-dominance assemblage
Indicating asiressed marine environment. Miospores
inlcuding water-fransported fern spores are more
common, reflecting some Input of terigenous mate-
rial to the deposltional site, and this Is supported by
the presence of rcre fungal spores.

The rare marine dinofiogeliates that occur lndlcafe
assignment to the late Turonlan to earty Conlacian
Eurydinlum glomeratum Zone. ‘

2: Sample designation: U1, oulcrop

Age & Zone

emy Turonlan sabelidinium magnum Zone
Dinoflageliates

Astrocysfra cretacea (Rare)
Cleistosphaerdium aciculare  (Common)
Cyclonephellum distinctum (Rare)
Dorocysta litotes (+)

Exochosphaeridium bifidum

Gen. ot sp. Indet. 1, Bujak 1985 (+) (Rare)

Lol
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Hystrichodinium lanceatum
© (Questionably present)
Hysirichosphaeropsis sp.. Mcintyre ‘74
isabelidinium amphlatum (Questionably present)
kabelldinlum magnum  (Rare)
Nelsonlella acerassensuMcintyre 1974 (+) (Rare)
Odontochltina costata
Odontochitina operculata (Rare)
Oligosphaeridium complex (Common)
Oligosphaeridium pulcherrimum cf. (+)
Palaeohystrichophora infusorioldes  (Rare)
Spinidinlum sverdrupianum (+)
Spiniferites cingulatus
Spiniferites ramosus sensu lato  (Rare)
Xiphophoridium alaturn
Xiphophoridium sp. 1 (+)

Other Algae

Micrhystidiumn fragile
.Palamb_ages spp. (Rare)

Pollen

Alisporitesspp.  (Abundant)
Taxodiaceaepolienites hlatus  (Abundant)

Femn and Moss Spores

Acanthofrilefes vadsplnosw
Clcalrcosisporites mohroides
Contignisporites cooksonlae
Costatopeiforosporites foveolatus
Cyathidites australis  (Abundant)
Cyathidites minor  (Rare)
Foveotrlletes tlangularis
Laevigatosporites ovatus  (Rare)
Lycopodiumsporites austroclavitidites
Lycopodiumsporites marginafus -~
Osmundacidites wellmannll - (Rare)
Sterelsporites antiquasporites  (Common)
Sterelsporites minor - (Common)

‘Fungal Spores

Pluﬁceﬂaespoﬂtes spp.
Reworked Palynomorphs

No taxa observed.
Paleoenviroment

nearshore marine
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Comments

Dinoflagellates and water-transported fem spores
are abundant In this sample, Indicating a nearshore
marine environment with the common Input of ter-
rigenous material to the depositional site. Fungal
spores and euryhaline aigae are also rare.

10; sample designation: U.J. oufcroo
Ago & Zone

eary Turonian kabelidinlum magnum Zone with
Cenomanian to Alblan reworking

Dinofiageliates

Asfrocystra cretacea (Rare)
Chatangleliasp. 1,Buak 1985 (+) (Rare)
Chlamydophorella nysel
Clekstosphaeridium aclculare
Cyclonephellum distinctum  (Rare)

Gen. ot sp. Indet. 1, Buak 1985 (+) (Rare)
Hystrichosphaeridium difficlle
Isabelidinium magnum  (+) (Rare)
Laciniadiniurn biconiculatum
Odontochifina opercuata  (Rare)
Oligosphaeiidium macrotubulum
Spiniferites ramosus sensu lato

Trithyrodinium suspectun (+)
Other Algae
No taxa observed.

Pollen

Alisporitesspp. (Abundant)
Paraainipollenites confusus

(Quaestionably present)
Taxodiaceaepolenites hiatus  (Abundant)

Fem ond Moss Spotes

Acanthotriletes vorispinosus :
Aequitiraditessp. (Questionably present)
Clicatricosksporites hallel
-Cicatricosisporites mohrioldes
Cyaothidites austraks (Common)
Cyathidites minor  (Rare)
Gleicheniidites minor
Gleicheniidites senonicus  (Rare)
Lasvigatosportes ovatus  (Common)
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Lycopodiumsporites austroclavitidites
Lycopodiumsporites marginatus
Osmundacldites wellimannil  (Abundant)
Stereisporites antiquaspories (Common)
Stereisporites minor  (Abundantf)
Sterelsporites regium (Rare)

Fungal Spores
No taxa observed.
Reworked Palynomorphs

Aequitrradites spinulosus
Luxadinium propafulum
Oligosphaeridium asterigerum
Parvisaccltes amplus

Palaecenviroment
nearshore marine
Comments

- Dinoflageliate: rare to common
Miospores: common to abundant
Pdlecenvironment: nearshore marine
Sample designation: UJ.

Zone: Isabelidinium magnum

Paleocenvironment:
nearshore marine
Comments

Dinoflagellates are rare to common and compiise
marginal to open marine species, with water-trans-
portedfernsporesbeing abundant. Euryhatine clga
cysts are absent..

Most of the taxa that occur In this sample Indicate
assignment to the kabelidinium magnum Zone, but
Albian to Cenomanian dinoflagellates and gymno-
sperm pollen were also observed and are inter-
preted tobe reworked, particulary due to the occur-
rence of the genus Chatangiella. A questionably
identified poortly preserved specimen of the pollen
Paraainipollenites confusus would indicate assign-
ment tostratano older than Maastrichfian, providing
the specimen were cotrectly Identified. However,
this interpretation would indicate that almost all of
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the other palynomorphs in the sample are reworked,
and the preferred interpretation Is that the sample
should be assigned to the kabelidinlum magnum
Zone.

11: sample designation: U.K, oufcrop
Age & Zone

late Aptian or older, Ofigosphaeridium asterigerum
Zone or possibly as old as Eary Aption.

Dinoflagellates

Eyrea nebulosa  (Rare)
Florentina cooksonice (+)
Luxadinium prmuum (+) (Questionably present)
Ollgosphaeridium astergerum (+) (Rare)
Odontochifina operdulata (corroded) -
Subtlispherasp.ndet. (Rare)
Vesperopsis mayll (+)

Other Algae

No taxa observed.
Pollen

Alisporitesspp. (Rare) .
Araucariocites austals  (Common)
Cedripites canadensis - (Abundant)
Parvisaccites ampius (+) (Common) .
Phyllocladites inchoatus (+)
Picatelia fricomitata(+) -
Podocarpldites potomacensis .
Podocarpidites epistritus .
Taxodiaceaepolenites hiatus (Abmdont)
Vifrelsporites pallicus

Fem and Moss Spores

Acanthotrlletes vaxispinosum (+)
Cicatricosisporites delicatus (+)
Cleatricosisporites potomacensis (+)
Cyathidites ausirals

Glelchenidites senonicus

Interiobites tlangularis (+)
Kiukisporites foveolatus
Lycopodiumsporites austroclavitidites
Osmundacidites wellmannil  (Rare)

Fungal Spores

No taxa observed.
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Paleoenvironment:
. pardlic to marginally marine
Comments

Dinofiageliates are rare consisting of primarily oppor-
tunistic species and the occaslona marine specles.
Euryhaline algal cysts are absent, The mlospores are
abundant with high-dominance In gymnospemous
pollen and generalized fem spores. Black coally
materal s abundant, C

The association of O. asterigerum. V.mayil, and L.
primulum suggest assignment to the late Aptian
Oligosphaeridium astefigerum Zone dlthough most
specles range down further into the Aptian. The
miospores are long-ranging Indicaﬁng a Barremlan
to eary Alblan Age.

J2: sample designation: Y.L outcrop

Age & Zone
.ecrry - ? middle Albkn Vespa{opa& mainone

Dlnoﬂagellates

" Astrocysira cretacea (+)  (Common)
Cribroperidinium edwardsll (+)
Ctenidodinium #ES, Banerjee & Davies *88 (+)

: (Rare)
Stiphrosphaeridiun anthophorum (+)
{Questionably present)
Subtilisphaera sp. indet.
Vesperospis mayi (+) (questionably present)

Other Algae
Schizocysta parva
Pollen
Alisporitesspp.  (Common)

Araucariacites austalis  (Common)
Cedripites canadensis - (Common)
Parvisaccites amplus (+)

Phyllocladites inchoaius (+)

Podocarpidites epistiatus

Refitricolpites vidgaris (+)
Taxodiaceaepollenites hiatus (Abundant) .
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Fem and Moss Spores

Acritosporites excavatus (+)
Aequitriradites spinulosus
Clcatricosisporites #EF (+)
Cyathidites australis (Common)
Gleichenildites minor
Gleichenildites senonicus  (Rare)
Granulatisporites sp, A
Klukisporites foveolatus
Lycopodiumsporites ausiroclavitidites
Osmundacldites wellmanni
Plicatella problematicus (+)
Podocarpldites episiriatus

Fungal Spores

No taxa observed.
Paleoenvironment:
Pardllc to marginally madne
Comments

Dinoflagellates are rare consisting of primarity oppor-
tunistic species. Euryhaline dlgal cysts arerare. The
miospores are abundant with high-dominance In
gymnospemous pollen and generaized fem spores.

The assoclation of ?V. mayl. Ctenidodinium sp. S,
C.edwardsl, Cicalricossporites #&F, P. omplus,
P.problematicus and Rwvulgaris suggests an assign-
ment to the early to ?middle Albion Vesperopsls
mayl Zone,

J3: Sample designation: U.M. outcroo
Age & Zone

probable middie to late Alblan, Chichaouadinlum
vestifum to Chichaouadinium davicl Zones

Dinoflageliates

Achomosphaera sp. Indet.
Asfrocysfra crefacea
Callalosphaeridium asymmetricum (+)
Canningia colliven
Chichaouadinium sp. indet. (+)

T~ Eyrea nebulosa
Eurydinium glomeratum (+) {(Rare)
Fromea complicata (+)
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Hystrichodinium pulchrum (+) (Rare)

Hystrichosphaeridium difficle(Questionably pres-
ent)

Imbatodinium Jaeged (+)

Luxadinium primulum (+) (Questionably present)

Luxadinlum propatulum (+) (Questionably pres-
ent)

Maghilbina cingulata (+)

Odontochifina opercuata

Oligesphaeridium complex

Paleohystrichophora infusorioldes

Spiniferites sp. Indet.

Other Algae
Schizocysta parvus
Pollen

Alisporttesspp.  (Common) , f L : o~
Parvisaccites omplus(+) -
Taxodiaceaepollenites hlatus  (Abundant)
Vitrelsporites pallidus

Fem and Moss Spores

Acanthofriletes varispinosum
Camarozonosporites insignis

Cicatiricosisporites annuiatus (+)
Crybelisporites pannaceus (+)
Cyathidites ausiralis  (Common)
Distaliiangulisporites costatus (+) (Rare)
Lelotrletes mecklenburgensis
Lycopodiumsporites austroclaviticktes
Lycopodiumsporites marginatus
Osmundacidites wellmannll  (Rare)
Filosisporites crassdangularis
Rouselsporites reficuatus
Stereisporites antiquasporites

Stiamonoletes auritus (+)
Fungal Spores
No taxa observed.
Reworked Palynomorphs %
Hymenozonosporlfeskepto!eplo?phyfes(Devonl an)
Paleoenvironment:

Restiicted marine with high freshwater influx.
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Comments

fem spores.

14: Somple designation: UN. outcrop
Age & Zone '
eliher
Zone, of
with Cenomanlan reworking

Dinofiageliates

Astrocysira cretacea
Cyclonephelium distinctum (Rare)

Luxadinium prmulum (Treworked)
Nelsonlella aceras sensu Mcintyre 1974 (+)
(Questionably present)

Sp!nlferifas cingulatus
Spiniferites ramosus sensulato  (Rare)

Other Algae
No taxa observed.
Pollen
Alisporites spp.  (Common)
Parvisaccites ampius  (Common)
Taxodlaceaepollenites hiatus  (Abundant)
Ulimipollenites undulosus (?contaminant)
Fem and Moss Spores

Acanthotriletes varispinosus
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Dinoflagetlates are common conslsting of primarily:
opportunistic euryhaline specles along with a few
rare open marne specles. Euryhallne algal cysts are
rare. The miospores are abundant with high-domi-
nance In gymnospemous pollen and generalized

The assoclation of the dinoflageliates Chichaouad-
inium sp.. E.glomerafum, F.complicata, lJaeger,
Lprdmulum, Lpropatuum, and M.cingulata along
with the miospores C.annulatus, C.pannaceus,
D.costatus and S.aurifus indicates assignment to the
middle to late Alblan C.vestitium to C.davidlil Zones

(1) earty to ?middle Alblan Vesperopsls mayl
(2) Turonlan Eurydinum glomeratum Zone

Gen. et sp. indet. 1, Buck 1985 (+) (Common)

ARCO Alaska April 1990....14

Cicatricosksporites haillel
Clcatricosisporites mohrioldes
Cyathidites australis - (Common)
Cyathidites minor {(Common)
Laevigatosporites ovatus  (Rare)
Lycopodiumsporites austrociavitidites
Osmundacidites wellmannll  (Common)
Sterelsporites antiquasporites (Rare)

" Stereisporites minor  (Rare)

Fungal Spore_s
No taxa observed.
Reworked Palynomorphs
Densosporites spp.

Palecenvironment

stressed marne

Comments

| Dinofiagsliates are extremely rare In this sample and

Include species Indicating assignment to the Euryd-
inium glomeratum Zone. A single specimen of the
dinoflagellate Luxadinium primulum would indicate
the penetration of Cenomaniansirata, providing the
observed specimen were In place.

A specimen of the angiosperm pollen Ulmlpolienlfes

undulosus Is interpreted to be a modem contami-
nant.
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