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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 AReO 011 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 slide 
(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 determinations 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, so that these specimens provided little Information on the 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 and is'generally consistent with that used by the Geological 
Survey of Canada and various petroleum exploration groups drilling in the Cana
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 Sea, 
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 earlier published work by Doerenkamp et a!. (1976), Rouse (197n 
and Staplin (1976) for the Paleogene section. 

The Mesozoic palynological zonation used in the present study is primarily based on 
unpublished data from North Slope Alaskan surface and subsurface sections due 
to the scarcHy of published Alaskan information, plus published and unpublished 
data from the adjacent MacKenzie Delta and other relevant Arctic regions. 
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PubUshed data on the Cretaceous have been synthesized by the Bujak Davies 
Group (1984) and Include the following papers: Brideaux (1976, 1977), Brideaux & 
Asher (1976), Brldeaux & Mcintyre (1973. 1975), Brideaux & Myhr (1976), Brldeaux at 
al. (1975, 1976), Davies (1979, 1983), Doerenkamp etal. (1976). felix & Burbridge 
(1973, 1976), Manum & Cookson (1964), Mcintyre (1974, 1975), Mcintyre & Brldeaux 
(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 ofthe Bujak Davies Group (1986) which also discusses the 
Berriasian 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 dinoflagellates 
other algae 
terrestrial pollen and spores 
fungi 

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

Present: 
Rare: 
Few: 
Common: 
Abundant: 

GMC Data Report No. 177 

one specimen 
two to four speCimens 
five to 19 specimens 
20 to 49 specimens 
more than 50 specImens 
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AGE KI ZONATION 

UMSTRICTIAN 4 
n ... ww...~_ 

CAMPANIAN n 
2 --SANTONIAN 20 • ,diIIUIOiiO 

19 
It EUr.ii 0iiliiI0iiiW_ 

TURONIAN I 

CENOMANIAN " ~ 
0iiiiIViiM 

I! 
U 

ALBIAN 13 ~ --....... 12 ;-
11 .1OiIiiiiiiiiI 

APTIAN 10 a-t _Ill! .-
SAAAEUIAN • 1 liii 

HAUTERIVIAN II 
s p-

VAlANGINIAN 4 

~ 3 

BERRIASIAN 2 ........ ~ 
I 

AGE J' ZONATION 
It 

lTTltONtAN I. 
17 ""'"' 

KlMUERlDGIAN " 0Ia0sr -IUiiIiiiA 
IS ...... 
14 ... ~ 

OXFORDIAN I' -U .... 
CAllOVIAN II ,.dedi 

10 ., , coICMensOI 

• BATHONIAN • 7 

BAJOCIAN • . """""'-s 
AALENIAN 4 w_~ 

TOARCIAN J .,.,..,.--
2 lIIId* ........ 

I .,.,..,. .... 
AGE Til ZONATION 

w IlIiiiOiIiil 
IS 

NORIAN 1-4-~~ ., If ...... ~ ___ 
CARNIAN 12 -11 .. -

Rgure 1. Bujak Davies Group Late.Triassic to Pleistocene palynological 
zonation. Canadian Beaufort and Alaskan North Slope. 
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8t4ak DavIes Group AACOAlaskaAprll990 ..•• 4 

BIOSTRAnGRAPHIC SUMMARY 
t"cJ ~ t PIe /./H .. 'f-(lr Age and Zone 

I O.A. "S ~ >., Late Coniacian to early Santonian Chatanglella verrucosa Zone 

Lu.B. ~"IS".:>' late TuronIan to early Coniacian Eurydlnlum glomeratum Zone 

J U.C. 1.'}. ~' probable early to 1mlddle Albian Vesperopsls maylZone 

{U.D. l.Jc.).oS' Aptian fo early - ?mlddle Albian Pseudoceratlum reglum fo 
Vesperopsls may/Zone 

rU.E. 5'1£0-)- 'middle Albian Chlchaouadlnlum vestltum Zone 

'U.F. 5'-11.' probable early fo 1mlddle Albian Vesperopsls mayl Zone· 

lU.G. S",t,.' IafeSantonlan ChatanglelladltlsslmaZone 

I(U.H. 1-0~. L' late Turonian fo early ConIacian Eurydlnlum glomeratumZone 

1u.l. t J I.. 'of' early Turonlanl$Obelldlnlum magnum Zone 

~.J. -:r)-:5' early Turonian lsabelldln/um magnum Zone with Cenomanian fo 
Albian reworking 

( (U.K. 1-b). ,~ , late Aptian or older Ollgosphaeridium asferlgerum Zone,or posslbly.as 
old as early Aptian 

'zU.L 1 t S·r · early to ?mlddle Albian Vesperopsls mayl Zone 

r;lJ.M. I (3): probable middle to late Albian Chlchaouadlnlumvestllum fo 
Chlchaouad/nlum davldll Zones g). / c..J~' _.:I ... 

4U•N• 1031' eRher (1) early to 1mlddle Albian Vesperops/s mayiZone or 
(2) Turonian Eurydlnlum glomeratum Zone with Albian 
reworklng~ ~ 
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Bl4ak DavIes Group ARCO Alaska Apr1Il990 .... 5 

PALYNOLOGICAL ASSEMBLAGE DESCRIPTIONS 

Unless otherwise noted. single specimens were ob
lelVed. 

(+) Indlcates a marker species. 

1: sample deslgngtlon:.e \. outcrop 

Age A Zone 

late . Co~aclan to eOl1v Santonian Chatanglella 
verrucosaZone 

Dlnoftagenates 

Asfrocystra cretacea (Abundmt) 
CanrJng/a colBved (Common) 
Chatanglella schell (+) (Rare) 
Chatanglellasp. 1. Bl,fok 1985 (+) (Common) 
ChatcngleHasp. 2. Bl,fok 1985 (+) (Common) 
Chatcngiella venucosa (+) (Rare) 
GlngJnodirJt.m omatum (+) (Common) 
lsabe6dlrVum magnt.m (Common) 
Lac/rJadirJt.m blconlculahm (+) (Rare) 
Pseudoceralium sp. 1. Bl,fak 1985 (+) 
SplrJdrJum sverckuplaxm (+) (Common) 
Tri1hyrodinlum $U$pecflm (+) (Common) 

otherAJgae 

No taxa observed. 

Polten 

AJ/sporlfes spp. (Ablnc.falt) 
Taxoclaceaepo'en/tes hiatus (Abundant) 

Fem and Moss Spores 

Camcrozonosporltes tJs/gn/s 
Clcatricoslsporltes molvloldes 
Cyathidites australis (Abundant) 
Cyath/dlfes minor (Common) 
G/e/chenDdites minor 
G/e/chenlldlfes senonleus (Rare) 
Laev/gatospodtes ovatus (Common) 
Lycopodiumsporites austrodavitidifes 
Lycopodiumsporites marglnatus 
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Osmundacidites welmamll (Common) 
stereisporites antlquaspodtel (AbuncIalt) 
stereisporites minor (Convnon) 
stereisporites reglt.m (Common) 

Fungof Spores 

No taxa observed 

Reworked Palynomorpm 

Densospor/tes spp. 

Paleoenvironment 

Nerttlc martne 

Comments 

Dinoflagellates are abundant In this samples.lnclud
ing several species whose assoclaflon Indlcated 
assignment to the ChatangieHa verrucosa Zone. 

Miospores are also abundant. with allot the ob
selVed taxa being toldy Iong-ranglng straflgraphl
cdly. Their association with abundant marine 
dinoflagellates reflects a nerlflc marine environment 
with the common input of terres1rlal material to the 
depositional site. 

2; Sample designation: U,B, oytcrop 

Age A Zone 

late TlI'onIan to eaty Coniacian Ec.xydInItm 
glomerafum Zone 

DlnonageUates 

Astrocystra cretacea 
Gen.etsp.lndet.1.BuJak 1985 (+){Common) 
Nelson/ella aceras sensu Mcintyre 1974 (+) 

Other Algae 

No taxa obseNed. 
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Pollen 

AJlsporftes spp. (Conmon) 
Taxodlaceaepollenltes hiatus (Rare) 

Fem and MOil Spores 

Cyathldltes aus1ralls (Abundant) 
Cyafh/dlfes minor (Abundant) 
G/e/chenDdlfes minor 
Laevfgatosporftes ovatus (Rare) 
Osmundacidites weJmannil (Rare) 
Stereisporites ant/quospotItes (Rare) 
stereisporites minor 

Fungaf Spores 

PlurfcelJaesporltes spp. (Rare) 

Reworked Palynomorphs 

No taxa observed. 

Paleoenvlromnet 

Stressed marine 

Comments 

Dinoflagellates are rare n this sample and have low 
diversity, but the taxa that OCCU' indicate assign
ment to the E. g/ornerah.m Zone and a stressed 
maltne depositional envtonment. MIospores are 
more common. wffh rare flngal spores also being 
observed. 

3· Samole deslgngflon; U C oyferop 

Age a Zone 

probable earty to? mldcle AlbIan, VesperopsIs mayi 
Zone 

Dinoflagellate. 

ctenldodlnlum IES, 8cne~ee & Qavles '88 (+) 

other AJgae 

Schlzocysta pC1M../.S (Common) 
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Polen 

AJJsporItesspp. (Rare) 
Araucadac/tes austaBs 
Cycadopites spp. 
Epheddplt. costollfetU$ (+) 
PoNIsaccltes amplus (+) 
Phyllocladltes Inchoafus (+) (Rare) 
TaxodiaceaepoHen/fes hiatus (Abundant) 
Vitreisporites paIJ/dus 

Fem and Moss Spores 

Cicatricoslsporites #EF (+) 
CJcatrlcosisporites coconon/ensls (+) (Rare) 
Cyath/dltes minor (Rare) 
G1e/chenldlfes senonlcus 
Laevfgat~mesov~ 
Lycopodlumsporttes austroclavffldites 
Osmundacidites weNmannll (Dominant) 
stereisporttes antlquaspomes (Rare) 

Fungaf Spores 

PlurfceUaesporites spp. 

Paleoenvironment: 

Paralic to marginally marine with euryhallne condi
tions. 

Comments 

Dinoflagellates are rae cons/sting of opportunistic 
species. E~a1lne algal cysts are common. The 
miospores are abU'ldant with hlgh-domlnance In 
gymnospermous pollen and generalized tern spores. 

The sample lacks the primay zonal mmer species of 
the Vesperopsls mayil Zone but H contains several 
species that can be related to the terrigenous mio
spore zonation (Subzones 1 lA-B) of equivalent age 
proposed by the &.tole DavIes Group (1986) for the 
North America and Eu-ope. ctenldodlnlum $po S of 
Banec'jee and DavIes (1988) Is known from the Barre
mian to AlbIan Mannville Formation of Westem 
Canada. 
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4: sample desIgnation: V.P. outcrop 

AgelZone 

Aptloo to eaty • ? mldde AlbIan Pseusdoceraflum 
reglum to VesperopsJs mo»Hone 

Plnoflagellate. 

ctenldodnlum #ES. 8anefjee & DavIes '88 (+) 
(Rae) 

Luxadlnlum sp. Indet. 

other Algae 

Concentrlcystes minor 
Schlzocysto paMJS (Rare) 

Pollen 

AJlsporitesspp. (Rae) 
Cedrlpltes canadensis 
Larlcoldtes magnus (Rare) 
P~ccffes~us (+)~agrnenb) 
Perinopo/lenltes elato/des 
Taxodlaceoepo/len/tes hiatus (Common) 

Fem and Moss Spores 

CyattVdtes australis (Convnon) 
Cyathldltes minor (Common) 
Densolspodtes mlcroretictJatus 
GlelchenldJtes senorlcus 
Laevfgatosporttes ovatus (Rare) 
Lycopoclc.msporltes austroclavllfdfes 
Osmundac/d'rtes wel1maYl1i ~ant) 
Stereisporites antiquasporJtes (Rae) 

Fungal Spores 

Mu/tlcelaesporttes spp. 

Paleoenvironment: 

Paralic to marginally maine wi1h eutyhaIlne condI
tions. 

Comments 

Dinoflagellates are rare conslsflng of opportunistic 
species. Euryhallne algal cysts are common. The 
miospores are abundant wi1h hlgh-domlnance In 
gymnospermous ponen and generalized fern spores. 
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The sample lacks the prlmary zonal marker spedes 
Alaskan North Slope -Beaufort palynological zona
tion but It contains a few spedes 1hat can be related 
to the tentgenousmiospore zonation (Zones 10-11) of 
Aptian to AlbIan age proposed by the Bl4ak DavIes 
Group (1986) for the North Amet1ca and ElJ'ope. 
ctenidodinJum sp. S of Banerjee and DavIes (1988) Is 
known from the Barremian to Alb/an Mannvlne For
mation of West em Canada. 

§; sample desigogHoo; V.E. outcrop 

Age&Zo09 

middle Albian Chlchaouodinlum vestilum Zone 

DlnoftageDates 

Astrocystra cretace a (Common) 
Chlchaouadlnlum #EA (+) 
Chlchaouadlnlum vestltum (+) 
C/e/stosphoeridlum huguonlotil (+) 
ctenldodlnlum IES. Banerjee & DavIes 'S8 
CycJonepheiium distlnctum 
Luxadinium propatutum (+) (Rare) 
Magtveblna clngulata (+) (Rare) 
Odontochltlna operculata (Rare) 
Splnlferltes ramosus 
StlptvO$phDericfum anthophorum (+) 

Other Algae 

Concentricystis sp. A 
Schlzocysto paM.IS 

Pollen 

AJ/sporltesspp. (Rare) 
Cedripltes canadensis (Rare) 
Parvlsacc/tes amplus (+) (Rare) 
PerinopolenJtes elatoldes 
Podocap/cltes potomacensls (Rare) 
Taxoclaceaepollenlfes hiatus (Ablndant) 
Vitreisporites paI11dus (Rare) 

Fem and Moss Spores 

Chytroeisphaerldia ringnesortum 
Clcatricoslsporlfes delicatus (Common) 
Clcotricosisporltes moMoides 
Clcatricosisporites problematlcus 
C/catrlcosisporlfes subrotundus (Rare) 
Densolsporites mlcrorugulatus 
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Glelchen.dlt •• enonlcul 
Laevlgatospotlt61 ovalus 
LeIotrllet61 mecldenburgensls 
Leptolepldff81 VemJCOSUS 
Osmundacldff61 wellmannll (Common) 
Rousellporltes IImplex (Rae) 
stereisporites mflquaspotlfes (Abundant) 

PcHoenvlronment: 

Marginally marine 

Comment. 

DInoflagellates are common consIstfng of high toler-

AReO Alaska AprU 1990 .... 8 

Fem and Moss Spores 

Acantho"'etes vatIspInosum (+) 
C/cotr/coslsporltes IEf (+) (Rare) 
C/catdcoslsporltes ot'VKJaIus (+) (Rare) 
Cyathlcftes oustrals 
Glelchenlldltes senonlcus (Rare) 
htedobltes trlangcJorIs (+) (Rare) 
Laevigatosporites ovatus (Common) 
Lycopodiumsporites oustroclavltldltes (Rare) 
Lycopodiumsporites marglnatus 
Osmundacidites welJmonnll (Common) 
Rouselsporites simplex (+) 
stereisporites antlquaspotltes (Common) 

ance marine species. E~lne o/gOi cysts are rare. Fungal Spores 
The miospores are obunda"lt with hlgh-domlnonce 
In ~ous pollen ald generalzed fern spores. Pludcellaespotltesspp. 

The presence of C. v9stl1um.. L.propafulum. Paleoenvironment: 
C.huguonlotil. M.c/ngtJata. C~denca#us and 
C.subrotundus Is Indcoflveot· the middle Albian paranc 
C.vestIhm Zone. 

Comments 

6' Semple deslgngHon' U Fe Qytergp DInoflagellates are very rare conslsHng of a single 
opportunistic species. The miospores are abundant 
with hlgh-domlnanceIn gymnospennous ponen and 

Age a Zone generanzed tem spores. 

probable early to? mfdde AlbIan Vesperopsls mayl The sample locks the primary zonal marker species of 
Zone the. Vesperopsls may/I Zone but It contains a several 

species that can be related to the terrigenous mio-
Dinoftogenate. spore zonation (Subzones l1A-8 and possibly older) 

. of eqUivalent age proposed by the Bujak Davies 
Astrocystra cretacea Group (1986) for the North America and Europe. 

Clenidodlnlum sp. S of Banedee and Davies (1988) Is 
other Algae knwon from the Barremian to Albian Mannvtlle For

mation of West em Canada. 
No taxa present 

Pollen 

NIspodtes IPP. (Convnon) 
Araucalacltes austafs 
Cedrlplte, canadensis 
Cerebropollenites mesozolcus (Rare) 
PorvIsaccates rug/alus (+) 
Pavlsaccltes ampIus (+) (Common) 
Phylloc/adites Inchoatus (+) 
TaxodiaceaepoRen/fes hiatus (Abundant) 
Vitreisporites palHdus (Rare) 

GMC Data Report No. l77 

Z; Sgmple deslgngUonj U G outerop 

Age a Zone 

late Santonian Chatang/ella dltlsskridZone 

Dlnoftagenates 

Astrocystra cretacea 
Callalosphaer/d1um asymmetricum (+) 
Chatangiella sp. 1. Bujak 1985 (+) (Common) 
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CtJamydophorela grossa (+) (Common) 
CtJamydophorela ny91 (Rare) 
Clelstosphaerfcfun aclccJae (Rare) 
Crlbtoperfdlnlllfl sp .• Mcintyre 1974 (Common) 
Cyclonephelum dlsttlcftm (Common) 
Dorocysta lJtotes (+) 
Exochosphaerlc:ftm bffldtsn (Common) 
RorfNlffnla cooksorloe 
Rorenffnla mant. 
Gl1l(}lnodlnlum omatun (+) (Rare) 
HystrIchodln/um puIchn.m (Rare) 
Hystrichosphaerfcfcm dlftlcle (+) (Abundant) 

Hystrlchosphaeropsissp •• Mcintyre 74 (Common) 
Isabel/dinlurn amphJatun (Questionably present) 
lsabeDdinlurn magntlTl (Common) 
LacJnladinlum blcorlctJatum (+) 
Lac/nladinlum orblculatum (+) (Rare) 
Odontochfflna cosfata (Rare) 
Odonfochfflna operccJata (Common) 
OI/gosphaerldillfl complex (Common) 
O/Igosphaerfdium pulchenimum (+) 
Pseudoceratlum sp •• Mcintyre 1974 (Rare) 
PterocDnlum sp. 1 Mcintyre 1974 
Sp1nIferttes c/ngt.iahJs (Rae) 
Sp/nlferttes ramosus $9flSU Iato 
TrtthyrocDnlum suspectum (+) (Common) 
Xenascus ceraflokJes 

otherAlgoe 

Micrhystridium fragl1e (Common) 

Pollen 

AJlsporIfes spp. (Abuldant) 
TaxodiaceaepolJenites tJaIus (Abundant) 

Fern and Moss Spores 

Clcatricoslsporifes delicalus 
Converrucoslsporifes exqulsltus 
Cyafhlclfes austrafs (Common) 
Cyathldfes minor (Common) 
Laevlgatosporlfes ovalus (Common) 
Lycopodltmspodfes austroclavltldtes 
Osmundacidites welmatri (Common) 
Stereisporites an1iquosporlfes (Rare) 
Stereisporites minor (Rare) 

Fungal Spores 

Plurlce6aesporlfes spp. 
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Reworked Palynomorphs 

Densosporlfes spp. 

Paleoenvironment 

neritic marine 

Comments 

Dinoflagellates are abundant and diverse In this 
sample. with most taxa IndIcaHng assignment to the 
C. dltisslma Zone. One exception Is a tentaHvely 
Identlned specimen of Isabelldlnlum amphlatum 
which. If correctlv identified. would Indicate ald 
age no older than the early CampanIan Chafang
lelia coronata Zone. However. the poorly preserved 
specimen ITlC7)I represent IsabeIdInIun fl'XVUTI \\ItEh 
occurs In the C. dlflsslma Zone. 

MIospores are also common to abundant In this 
sample and Indude common water-transported fem 
spores. 

8: sample deslgngtlon; V.H. outcrop 

Age Be lone 

late Turonian to early Con/aclan Eurydln/tm 
g/omeratum Zone 

Dlnoftagellates 

ChiamydophorelJa nyel 
Cle/stosphaeridlum aclculare (Rare) 
Cribroperfdinlum sp .• Mcintyre 1974 
Gen. et sp.lridet. 1. Bujak 1985 (+) (Common) 
isabel/din/urn magnum (+) (Rare) 
Nelson/ella aceras sensu Mcintyre '74 (+) 

(Common) 
OIIgosphaerldJc.m complex 
Spln/ferltes c/ngulatus 
SpInIferifes ramosus sensu lato 
Tanyosphaeridlum xanth/opyxldes 

Of her Algae 

Micrhystridium fragIle (Rare) 

Pollen 

Alisporites spp. (Abundant) 
Taxodlaceaepol/enites hiatus (Abundant) 

Page 11/20 



Bl40k DavIes Group 

Fem and Moss Spores 

Acantholrlet. vcit1splnosu$ 
Camarozonosportt., InsIgn/$ 
Cyathldlt., ausfroll (Common) 
CyathldJt., minor (Rare) 
G/e/chenldltes minor 
Loevtgatospodtes ovatus (Rare) 
Lycopodiumsporites austroclavllicltes 
Osmundacidites weHmannil (Rare) 
Stereisporites antfquasporltes (Common) 
stereisporites minor 

Fungal Spores 

Dlcellaespor/tes sp. Indet. 

Rewoi1ced Palynomorphs 

Muderongla asymmetTica 

Pafeoenvfronment 

str8$Sed marlne 

Comments 

OInoftagenates are rare In this sample. but the popu
lation that OCU'a II Q hlgh-domJnance assemblage 
Indlcatlng a stressed marlne environment. Miospores 
Inlcudlng water-transported tem spores are more 
common. ;eftectlng $OIlle Input of terrigenous mate
rial to the depositional site. and this is supported by 
the presence ot rare fungal spores. 

The rare marine dinoflagellates that OCCU' Indicate 
assignment to the late TlXonian to eaty Coniacian 
Eurydinlum glomeralt.m Zone. 

2; Sgrnple deslgngtlon; U I oytC[OO 

Age a Zone 

f.. eafTuronloo lsobel1c1nh.m magnum Zone 

Dlnoftagenates 

Astrocystro cretacea (Rare) 
ClelstO$phaeddium aclculare (Common) 
Cyclonephellum dlsthcflm (Rae) 
Dorocysta litotes (+) 
ExochO$phaeridlum blfldum 
Gen. et sp.lndet. 1. Bujak 1985 (+) (Rare) 

l '- ,,-·iJ ~ 
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Hystrichodlnlum lanceatum 
(Questionably present) 

Hystrichosphoeropsls sp •• Mcintyre '74 
IsabeHclnlum ampNatum (QuestIonably present) 
lsabel1d1n1um magnum (Rare) 

N9IsonieHo acerossensuMclnfyre 1974 (+) (Rare) 
Odontochltlna costata 
Odontochltlna operculato (Rare) 
OI/gO$phaeridlum comp/ex (Common) 
Ol/gosphaeddlum pulchetrlmum ct. (+) 
PalaeohystTichophora /nfusorlo/des (Rare) 
Spln/din/um sverdrup/anum (+) 
Splnlferites c1ngulatus 
Sp/nlferltes ramO$us sensu lato (Rare) 
Xlphophoddlum olatum 
Xiphophoddlum sp. 1 (+) 

Other Algae 

M/crhystTidium fragile 
Palambagesspp. (Rare) 

Pollen 

A/isporitesspp. (Abundant) 
TaxodiaceaepolenJtes hiatus (Abundant) 

Fem and Moss Spores 

Acanthotrllefes vadsplnosus 
ClcatTicos/sporites mohdo/des 
Contlgnlsporltes cooksonJoe 
CostatoperforO$porltes foveolafus 
Cyath/dJtes austraOs (Abundant) 
Cyath/dlfes minor (Rare) 
Foveotrl/etes triangularis 
LaevtgatO$porites ovatus (Rare) 
Lycopodlumspootes oustroclavifidites 
Lycopodiumsporites marglnatus . 
Osmundacidites wellmannll (Rare) 
stereispodtes ontlquaspodtes (Common) 
stereisporites minor (Common) 

Fungal Spores 

PluriceBaesporites spp. 

Reworked Palynomorphs 
. '.,. 

No taxa observed. 

Paleoenvlroment 

nearshore mar1ne 
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Comments 

OInofiagelates and water-transported fem spores 
are abt.ndant In this sanple. hdlootlng a neO/1hore 
matlne envlrorvnent wHh the common Input of ter
rtgenous material to the depositional tlte. Fungal 
spores Old ellYhallne algae are also rare. 

10; SamPle desfgngtlon: U.J. oytcroQ 

Age & Zone 

eady Turonian Isobendlnlllll magnum Zone with 
Cenomanian to Albian reworking 

Dlnotlagenates 

Asfrocystra cretacea (Rare) 
ChatangleHasp. 1. Bujak 1985 (+) (Rare) 
Chlanydophorena nye! 
CleJstosphaertdlllll aclculare 
CyclonepheUum dlsthcllm (Rare) 
Gao. et sp. Indet. 1. &.dale 1965. (+) (Rare) 
HysfrIchosphaeddlllll clfficl/e\ 
lsabe8dfn1urnmagnun (+) (Rare) 
Laclrladin/um blcorJculaftm 
Odontochltlna operctJata (Rare) 
OIigosphaeddillll macrotubfJum 
SpInIferttes rOlllOSUf sensu Iato 
Trlthyrodlnltm suspecIt.m (+) 

otherAJgae 

No taxa ObS8fVed. 

PoUen 

A/IsporItes spp. CAblOOant) 
Paroalnlpollenltes confusus 

(Questionably present) 
Taxoclaceaepolenltes hiatus (Abc.ndant) 

Fem and Moss Spores 

Acanthotrletes vot&plnosus 
Aeqtitrlradltes sp. (Questionably present) 
Clca1rlcoslsporites hallel 

.. Clcatrlcoslsporltes mohtfoldes 
Cyathldltes oustrafs (Common) 
Cyathldltes minor (Rae) 
G1elchenUdites minor 
Glelcheniidites senonicus (Rare) 
Laevigatosporites ovatus (Common) 
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Lycopodiumsporites austroclavffldftes 
Lycopodlcxnspodtes morg/natus 
Osmundac/dltes welltnannll (Abundant) 
stereisporites antlquaspodtes (Common) 
stereisporites minor (Abundant) 
stereisporites reg/urn (Rare) 

Fungal Spores 

No taxa observed. 

Reworked Palynomorphs 

Aequ/tdradites spInuIosus 
luxadlnlum propah.durn 
OllgosphaeddJum aster/gerum 
Porvlsaccltes amp/us 

Palaeoenviroment 

nearshore marine 

Comments 

Dinoflagellate: rare to common 
Miospores; common to abundant 
Paleoenvironment: nearshore manne 
Sample destgnation: UJ. 
Zone: Isobendinium magmm 

Paleoenvironment: 

nearshore madne 

Comments 

Dinoflagellates are rare to common and comprise 
marginal to open marine species. with water-trans
portedfemsporesbelngabundant. Euryhallnealgal 
cysb are absent •• 

Most of the taxa that occur In this sample lncIeate 
assigrvnent to the IsabeIIdinium magntm Zone. but 
Albian to Cenomanian dinoflageUates and gymn0-
sperm polen were also obselVed and are inter
preted to be reworked. particularly due to the occur
rence of the genus ChatangleHa. A questionably 
Identified poorly preS6lVed specimen of the pollen 
Poroolnlpollenites confusus would Indicate asstgn
ment to strata no older than Maastrichtian. provicing 
the specimen were correctly Identified. However. 
this Interpretanon would Indicate that almost all of 
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the other palynomorphs h the sample ore reworked. PaleoenvIronment: 
and the preferred htecpretaHon Is that the sample 
should be assigned to the lsabellcfnlum magnum paraDc to marginally marine 
Zone. 

11; $groD" dt'lgngllmt U I. oytergp 

Age8cZone 

late Apttoo or older. OIigospha9ficfum ostedgerum 
Zone or possibly as old as Early Aptian. 

DInoflagellates 

Eyrea nebuiosa (Rare) 
Rorentina cooksonioe (+) 
Luxadlnltm prirmlt..m (+) (Questionably present) 
Ollgosphaerldlum astetigelUm (+) (Rare) 
Odontochlflna operdtJata (corroded) 
Subtulsphera sp. odet. (Rare) 
Vesperops/s mayll (+) 

Other Algae 

No taxa observed. 

Pollen 

AJlsporites spp. (Rare). 
Araucarlacffes cutafs (Commen) 
Cedtlpltes canadensis (Abu1dant) 
Parvlsaccltes anpIus (+) (Common) 
Phylloclacltes i1choatus (+) 
PIIcatena 1ricotritata(+) 
Podocorpldltes potomacensls 
Podocarpldtes epistTIatus 
Taxodiaceaep06emes hiatus (Abundant) 
Vltrelsporffes pdidJs 

fem and MOil Spores 

Aconthotrlletes vaisplnosum (+) 
Clcatrlcoslspodtes deIIcatus (+) 
Cfcatrfcoslspodtes potomacensls (+) 
Cyathlcltes australs 
G/e/chenldffes I8nOt1Icus 
Interlobltes trlmgtJaIs (+) 
Kluklsporltes foveolalus 
Lycopodiumsporites austroclavlticftes 
Osmtlldacldtes we/lmannll (Rare) 

Fungal Spores 

No taxa observed. 
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comments 

OInofiageUates ae rare consisting of primarily oppor
tunistic specIes and the occasional martne speCies. 
Euryhollne algal cysts ore absent. lhe miospores are 
abundant with hJgh-domlnance In gymnospermous 
pollen and generalized fem spores. Black coolly 
material Is abundant. 

1he association ot O. osterlgerum. V.may/I. and L 
primuium suggest assignment to the late Aptian 
OUgosphaeridium astedgerum Zone although most 
species range down further Into the Aptian. The 
miospores are long;anglng Indicating a Barremtan 
to earty Albian Age. 

12' SomD'e desJgngHoo: U L outcrop . 

Age & Zone 

. earty - ? middle AIbIal. Vesperopsls mayI Zone 

Dinoflagellates 

Astrocystra cretacea (+) (CommOn) 
Crlbroperlcinhsn edWardsll (+) 
ctenidodlI'Wutn #ES. Banerjee & DavIes '68 (+) 

(Rare) 
stiphrosphaerlditm anthophorum (+) 

(Questionably present) 
Subti//$phaera sp. Indet. 
Vesperospls mayl (+) (questionably present) 

Other Algae 

Schlzocysta patVO 

Pollen 

AJlsporitesspp. (Common) 
Araucar/ac/tes ousta8s (Common) 
Cedrlpltes canadensis (Common) 
Parvlsaccites ampIus (+) 
Phyllocladites /nchoatus (+) 
Podocarpidites eplsfriatus 
Refitrico/pltesvtigaris (+) 
TaxodiaceaepoOenites hiatus (Abundant) 
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Fem and Moss Spores 

Acrltosporltes excavalus (+) 
AeqU1Ttadites sp/nIJosus 
Clcatrlcoslsporttes #EF (+) 
Cyathlc:ltes australis (Common) 
G/e/chenldlt91 minor 
G/e/chenRc:ltes senonlcus (Rae) 
GranuiaHsporites sp. A 
l<Juklsporltes foveotafus 
Lycopodhmsporit91 austroclavifidtes 
OsmundacJc:ltes wel1mannl 
Pllcate/la probiematlcus (+) 
Podocorpldltes eplstriatus 

Fungal Spores 

No taxa observed. 

Paleoenvironment: 

Paralic to marginally marine 

Comments 

Dinoflagellates are rare consisting otprlmorlly oppor
f\.nlsflc species. Euryhallne algal cysts are rare. The 
miospores are abundant with hlgrdornlnance In 
gymnospermouspoUen and generaized tem spores. 

lhe association of ?V. mayB. CtenkJocJrlum $p. S. 
C.edwardsl1. C/catrlcoslspofites Iff. P. amp/us. 
P .problematlcus and R. VfJgais suggests an assign
ment to the ear1y to ?mldcle Albian Vesperopsls 
mayHZone. 

13: sample deslgogtJon; U,M, oyteroo 

Age 6 Zone 

probable middle to late AlbIan. Clichaouadlnlum 
vestl1t.m to Chlchaouoclrlun davIcf Zones 

OlnollageUates 

Achomosphaerasp.lndet. 
Astrocystra cretacea 
CallalosphaerJdlum osymtnefrletm (+) 
Cann/nglo colilverl 
ChIchaouadln/umsp. hdet. (+) 

: .... Eyrea nebufosa 
Eurydlnlum glomeraftrn (+) (Rae) 
Fromea compl/cata (+) 
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Hysfrlchodlnlum pticlwm (+) (Rare) 
Hystrlchosphaerlc:ft.m cffflc'e(Quesfionably pres

ent) 
/mbatod/rJumjaeged (+) 
LuxadlrJum ptlmtlum (+) (Quesflonably present) 
Luxadlnltm propalWn (+) (Questionably pres-

ent) 
MagMblna c/nglJata (+) 
Odontochfflna operctJato 
OligosphaerJdium complex 
Paleohystrlchophoro Infusorloldes 
Splnlferltes $p. Indet. 

Other Algae 

Schlzocysta pQMJS 

Pollen , 
, (...,. 

tJ~ -
Alisporitesspp. (Common) ~~ ; c;-o''' " 
PatVlsacc/tes ampius (+) --
TaxocJ1aceaepoHen/tes hiatus (Abundant) 
Vitreisporites pall/dus 

Fern and Moss Spores 

Acanthofn7efes varlspinostxn 
Camarozonosporltes InsIgnis 
Clcatricoslspotites annt/atus (+) 
OybelJsporites pCllYlOceus (+) 
Cyathldlfes australis (Common) 
DistaltriangtJisporltes cosfatus (+) (Rare) 
Lelotriletes mecldenburgensls 
Lycopodiumsporites austroclavllidfes 
Lycopodiumsporites marglnatus 
Osmundacidites weRmannO (Rare) 
PiJosisporites crasslangtJaris 
Rouselsporltes reficlJatus 
stereisporites anflquasporltes 
striamono/etes autftus (+) 

Fungal Spores 

No taxa observed. 

Reworked Palynomorphs;? 

HymenOzonosporlteS,eptolepldlphyfes(Oevontan) 

Paleoenvironment: 

Restricted marine with high freshwater Influx, 
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Comment. 

Dinoflagellates are common consisting of primarily 
opporh..nlsflc etryhallne species along WIth a few 
rare open matne species. EuyhaIIne algal cysts are 
rare. lhe miospores ae abtJldant with hlgh--doml
nonce In gymnospermous poDen and generallzed 
femspores. 

The association of the dinoflagellates Chlchaouaci
/rJt.m sp.. E.glomeraftrn. F.compllcafa. I.Jaegeri. 
Lprlmulum. Lpropaftitrn. and M.c/ngu/afa along 
wfth the mIospores C.omcJotus. C.pamaceus. 
D.costotus and S.outftus indicates assignment to the 
middle to late Albian C.vestlthm to C.davld' Zones 

14' samDle desfgogUon' U N oyteroP 

Age I: Zone 

eHher 
(1) eartyto ?m1dd1e AlbIan Vesperopsls mayl 

ARCO Alaska AprfI1990 .... 14 

C/caftlcoslsporltes hallel 
Clcatticos1sporltes mohrioldes 
Cyath/dltes austraBs (Common) 
Cyath/dltes minor (Common) 
Laev/gatosporltes ovatus (Rare) 
Lycopoc/ltlll$pOlites austroclav/tlc/ltes 
Osmundacidites wellmonnII (Common) 
stereisporites antiquasporites (Rare) 
stereisporites minor (Rare) 

Fungal Spores 

No taxa observed. 

Reworked Palynomorphs 

Densospotltes spp. 

Paleoenvironment 

stressed moline 

Comments 

Zone. or . OinoflageUates are extremely rare In this sample and 
(2) Turonian Euryclnlum glomeratum Zone' Include specleslndlcaflng aSsIgnment to the Eutyd-
with Cenomanian reworking IrillO glomeratum Zone. A single specimen of the 

Dinoflagenotes 

Astrocystra cretacea 
Cyc/onephe/lum dlsttnctum (Rare) 
Gen. et $p.lndet. 1. ~ok 1985 (+) (Common) 
Luxodlnlum prlmu/um (?reworke,d) 
NelsorJella aceras sensu Mcintyre 1974 (+) 

(Questionably present) 
Splnlferites clogulatus 
Splnlferites ranosus sensu Ioto (Rare) 

other Algae 

No taxa obsecved. 

Potten 

A11sporltes tpp. (Common) 
Pavlsacc/tes anplus (Common) 
Taxodlaceaepollen/tes Notus (Abundant) 
UlmlpollerJtes lIldc.losus (?contamlnant) 

Fem and Moss Spores 

Aconfhotrlletes varisplnosus 
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dnoftageUate Luxad/n/um ptimu/trn would indicate 
the penetration of Cenomanian strata. providing the 
observed specimen ware In place. 

A specimen of the angiosperm poDen UlmlpoUenltes 
U1dulosus Is Interpreted to be a modemcontamJ
nont. 
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