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Stratigraphical ranges, geographical distribution and tax
onomy of 176 dinoflagelIate cyst species are described
based on analysis of 192 samples from 40 sections of
Early Cretaceous age in North-East Greenland (720



76°N). The sections make up an approximately 1500 m
thick sandy shale sequence previously referred to as the
Aptian-Albian series because of scattered ammonite and
Inoceramus occurrences.

The dinoflagelIate cysts indicate the presence of ap
proximately 140 m of Barremian sediments, not previ
ously identified in North-East Greenland, 220 m of Ap
tian sediments and approximately 1120 m of Albian sedi
ments.

The slratigraphical ranges of 40 sections are docu
mented by range-charts for each section. The previously
published ages, based on macrofossils from the area, are
discussed in the light of the present results.

Five new species are erected: Batioladinium shaftes-

Cover pieture

buriense, Pseudoceratium iveri, P. toveae, Hapsocysta?
benteae and Subtilisphaera kalaalliti. The definition of
the genus Bourkidinium and its type species B. gran
ulalum is emended. The relationship between the species
Vesperopsis mayi and Muderongia asymmetrica is dis
cussed.The size, shape and omamentation of 12 species
of the genus Pseudoceratium are described in detaiL.

The stratigraphical ranges and frequency of the di
noflagellate cysts recorded in the present study are eval
uated on the basis of published literature. Selected papers
are discussed in detail, mainly those dealing with the
stratigraphical range of Early Cretaceous dinoflagelIate
cysts in north-western Europe and the Arctic.

Five new dinoflagellate cyst zones and 13 new sub
zones are proposed for the studied sequence. The zona
tion is compared with previously established Early Creta
ceous dinotlagel1ate cyst zonations from north-western
Europe and Canada.
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Dansk sammendrag

Indholdet af dinoflagellat-cyster er undersøgt i 192
prøver fra 40 Nedre Kridt profiler i 0stgrønland (72°_
76°N). Stratigrafisk og geografisk udbredelse samt taxo
nomi er beskrevet for 176 dinoflagellat-arter. De under
søgte profiler udgør en ca. 1500 m mægtig akkumuleret,
sandet skiferlagfølge. Denne lagfølge er tidligere blevet
beskrevet som Aptian-Albian serien på baggrund af dens
indhold af få daterbare ammoniter og lnoceramus-arter.

Denne undersøgelse af dinoflagellat-cyster indikerer
tilstedeværelsen af ca. 140 m aflejringer af barremian
alder. Barremian aflejringer er ikke tidligere identificeret
i 0stgrønland. Ca. 220 m aflejringer er af aptian alder og
ca. 1120 m er af albian alder.

Alderen af hver af de 40 undersøgte profiler er doku
menteret ved hjælp af udbredelsesdiagrammer ('range
charts') og er sammenlignet med tidligere dateringer af
makrofossiler fra området.

Fem nye arter er defineret: Batioladinium shaftesbu
riense, Pseudoceratium iveri, P. toveae, Hapsocysta?
benteae og Subtilisphaera kalaaltiti. Emenderinger af
slægten Bourkidinium og dens type-art, B. granulatum, er
foreslået. Mulige relationer mellem arterne Vesperopsis
mayi og Muderongia asymmetrica diskuteres. Inden for
slægten Pseudoceratium er størrelse, form og ornamen
tering af 12 arter detaljeret beskrevet.

Stratigrafisk udbredelse af dinoflagellat-arter rapporte
ret i denne undersøgelse er evalueret på baggrund af
publiceret litteratur. Udvalgte afhandlinger, der beskriver
udbredelsen af dinoflagellat-cyster fra Nedre Kridt i
Nordvesteuropa og de arktiske områder, er kommenteret.

Fem nye dinoflagellat-zoner og 13 subzoner foreslås
for lagserien. Den østgrønlandske zonering er sammen
lignet med tidligere opstillede Nedre Kridt zoneringer fra
Nordvesteuropa og Canada.

Imaqarnersiuineq

Tunumi (allorniusat 72°_76°N akornanni) uumasuaq
qat ujaranngorsimasut dinoflagellat-cystit qanoq amerla
tiginerat ujaqqani I 92-ni ujaqqani qaleriiani 40-suni
nedre Kridtimeersuni misissorneqarsimavoq. Dinoflagel
latit 176 assigiinngitsut ujaqqani qaleriiaani nunami qa
noq isorartutigisumi siaruarsimatiginerat kiisalu ilaquta
riissusaat allaatigineqarsimavoq. Ujaqqat ikialasut sioq
qanik akullit qaleriiutaartut katillutik 1500 m-it missanik
issussuseqarput. Kaleriiaat taakku ikittunnguanik amiku
nik uilunillu ujaranngorsimasunik nassaarfiusarneri tun
ngavigalugit siornatigut Aptian-Albian seriamut atasutut
allaatigineqartarsimavoq.

Dinoflagellat-cystinik misissuinerup ersersippaa ujaq
qanik barremian naiaani pinngorsimasunik 140 m-it mis
saanni issutigisunik peqartoq. Tunumilu tamakku siorna
tigut siumomeqanngisaannarsimapput. Ujaqqat qaleriiu
taartut 220 m-it missaanni issussusillit aptian nalaani
kiviorarsimapput 1120 m-illu missaanni issussusillit al
bian naiaani kiviorarsimallutik.

Ujaqqat qaleriiutaartut 40-t qanoq pisoqaassusiisa paa
siniarat uumasuaqqat ujaranngorsimasut qanoq siaruarsi
matiginerat tunngavigalugu uppemarsarneqarsimavoq
aammalu tamaani uumasut anginerusut ujaranngorsima
sut siornatigut qanga pinngorsimanerinik misissuinerit
tunngaviusimallutik.

Ilaqutariit nutaat tallimaat aalajangemeqarsimapput:
Batioladinium shajiesburiense, Pseudoceratium iveri, P
toveae, Hapsocysta? benteae aamma Subtilisphaera ka
laaltiti. Ilaqutariillu Bourkidinium kiisalu B. granulatum
pisoqaassusiisa naqqinneqarnissaat siunnersuutigineqar
simavoq. Ilaqutariit Vesperopsis mayi aamma Muderon
gia asymmetrica imminnut ilaqutariissinnaanerat rnisis
sorneqarpoq. Ilaqutariiusullu arqaneq marluusut Pseu
doceratium taaguutillit akomanni angissusaat, ilusaat
qaleruaallu sukumiisumik allaaserineqarsimavoq.

Dinoflagellatit assigiinngitsut qanoq siaruarsimatigine
rinik naliliineq allaatigisat saqqummersittareernikut tun
ngavigalugit ingerlanneqarsimavoq. Allaaserisat immik
kut toqqakkat, Europap avannaata kitaani nunanilu issit
tuni nedre Kridtip naiaani dinoflagellat-cystit qanoq
siaruarsimatiginerannik allaaserinnittut uparuameqarsi
mapput.

Ujaqqani qaleriiutaartuni dinoflagellatinik akoqartut
nutaat tallimat taakkualu ataanni immikkoortut B-nit si
unnersuutigineqarput. Tunumi taama immikkoortiteme
qarsinnaanerat Europap avannaata kitaani Canadamilu
nedre Kridtirni pisoqaassusilinnut siornatigut immikkoor
titerinemut assersuunneqarsimapput.



Introduetion and geological setting

The present study describes the biostratigraphy of the
Lower Cretaceous sandy shale sequence in East Green
land (72°-76°N, Fig. 1). DinoflagelIate cysts recorded
from 40 sections throughout the region dated the se
quence as Barremian to Albian (Fig. 2). The project is
part of the 'Studies of the onshore hydrocarbon potential
in East Greenland' led by the Geological Survey of
GreenJand (GGU) and described by Marcussen et al.
(1987, 1988).

Mesozoic sediments in East Greenland have been stud
ied since 1870. A detailed historic review of the expedi
tions in the area between 1870 and 1956 has been given
by Donovan (1957) and updated by Surlyk (1978a).

The Aptian and Albian succession has been treated in
detail by Maync (1949) and Donovan (1949, 1953, 1955,
1957, 1972) and subsequently, in less detail, by Surlyk
(1978a, 1978b, 1990), Marcussen et al. (1987, 1988) and
Stemmerik et al. (1993).

The sequence has been dated as Aptian to Albian
(Spath, 1946; Maync, 1949; Donovan, 1953, 1955, 1957)
based on the rather sporadic occurrence of macrofossils.
Maync (1949, pp. 195-211,280-281) termed the shale
sequence the 'Aptian-Albian series' or '/noceramus
Beds' (Fig. 3). Maync (1949, pp. 211-212, 280-281)
questionably correlated the 'Home Fareland Beds' from
the north-eastern part of Hold with Hope with the 'Ap
tian-Albian series' (Fig. 3). According to Maync (1949),
the exposed total thickness of the 'Aptian-Albian series'
amounts to more than 2000 m. Donovan (in Cal1omon et
al., 1972, pp. 21-24) reported that Hauterivian and Barre
rnian sediments are unknown in East Greenland. Surlyk
(1990) mentioned that the Lower Cretaceous shale se
quence reaches a cumulative thickness of 1000 m.

The present study indicates a cumulative thickness of
approximately 1500 m for Maync's 'Aptian-Albian se
ries', which according to the present study also includes
Barrernian sediments (Figs 3, 4). The Barremian deposits
are represented by approximately 140 m of poorly lami
nated, silty shales with abundant kidney shaped calcare
ous concretions. These shales are erosively overlain by a
thin calcareous sandstone of early Aptian age, followed
by 80 m to 220 m of sandy shale sediments of Aptian age.
FolIowing a presumed depositional break, in the upper
Aptian - lower Albian, depositional rates increased COll

siderably and approximately 1120 m of shales and fine
grained sandstones were deposited during the Albian. A
matus between the lower and rniddle Albian and a second
hiatus between the rniddle and upper Albian are sug
gested by the faet that several dinoflagelIate cyst species

have their last ar first occurrences at these levels (Fig. 8).
The Albian succession comprises several coarsening-up
ward cycles (Fig. 4).

The overall depositional environment during the Bar
remian-Albian was apparently a muddy inner shelf with
abundant sedimentation of sand beds (Stemmerik et al.,
1993). The coarsening-upward cycles recorded in the
Albian succession may be a sedimentary response to
changes in sea-Ievel and repeated syn-tectonic activity
along the western, north-south trending border faults
(Surlyk et al., 1981). The tectonic activity was presum
ably caused by extensional faulting (Surlyk, 1990).

The Barremian-Albian succession rests unconform
ably on sediments of Late Permian to Early Cretaceous
age (Stemmerik et al., 1993). During deposition of the
shales an increase in subsidence rate took place, possibly
associated with an overall sea-Ievel rise initiated during
the latest Hauterivian? - early Barremian and culminat
ing in the Albian (Figs 2, 4, Enc10sure I; Stemmerik et
al., 1993).

It is notable that the oldest part of the succession
(Barremian to upper Aptian - lower Albian) is best devel
oped in the northern region (from north of Haystack to
the northern part of Wollaston Forland) whereas the
youngest part of the succession (iower Albian to upper
Albian) is mainly dorninated in the southern region
(southern Wollaston Forland to Traill 0; Fig. 5).

North of the studied area, Lower Cretaceous (Valangi
nian and Aptian) outcrops are reported only from Store
Koldewey by Ravn (1911), Koch (1929a, 1929b), Fre
bold (1935), Maync (1949), Donovan (1957) and Stem
merik & Piasecki (1990). Examination, by the present
author, of dinoflagelIate cysts from this material only
indicates the presence of upper Barremian sediments on
Store Koldewey, whereas no dinoflagelIate cysts of Va
langinian ar Aptian age have been recorded.

From Germania Land, north of Store Koldewey, mac
rofossils from loose boulders of Aptian age have been
reported by Ravn (1911) and Rosenkrantz (1934, p. 24),
but no outcrops have been recorded.

From the Wandel Sea Basin in North Greenland am
monites of late Volgian to early Valanginian and early to
rniddle Albian ages have been reported by Birkelund &
Håkansson (1983). DinoflagelIate cysts from the same
area indicate ages from rniddle Oxfordian to early Va
langinian (Håkanssonet al., 1981). DinoflagelIate cysts
of early Albian åge have also been recorded from the area
by Århus (1991).

From southern Jameson Land, south of the studied
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area, the youngest Lower Cretaceous formation described
is the Ryazanian -lower Valanginian Hesteelv Formation
(Surlyk et al., 1973; Surlyk et al., 1986, fig. 2; Fig. 3).

According to C. Marcussen (personal communication,
1991) seismic data from Scoresby Sund, south of Jame
son Land, indicate that the Jameson Land basin continues
to the south beneath the Lower Tertiary basalts on the
southern shore of the fjord. Probable Lower Cretaceous
sediments attain a total thickness here of up to 500 m.

an Milne Land, dinoflagelIate cyst~ indicating middle
Volgian to late Ryazanian - early Valanginian ages have
been reported by Piasecki (1979). Further south, in the
Kangerdlugssuaq area (68°N) dinoflagelIate cysts indi
cating middle Albian to Cenomanian and late Turonian
ages have been recorded by Schiøler (in Hoch et al. in
press).

Comparison with previous macrofossil ages

Previous biostratigraphic studies of Aptian and Albian
deposits from East Greenland are compared with the
results obtained in the present study (Fig. 2, Enclosure I).
The localities are discussed in geographical order begin
ning from the north. Localities are illustrated in Fig. L

Surlyk (1978b, p. 80, loc. 4, fig. l) reported uppermost
Ryazanian to Valanginian strala north of Haystack which
might belong to the sandy parts of the Albrechts Bugt
Member or to the transition to the Young Sund Member
(Surlyk, 1978a; Fig. 3). However Surlyk (1978b) men
tioned that an Aptian-Albian age cannot be totally ex
cluded. Section l in the present study is represented by an
unconsolidated interbedded silt and sand sequence, corre
sponding to Surlyk's (1978b) deposits. DinoflagelIate

cysts from this section strongly indicate alatest Barre
mian age.

Surlyk (1978b, p. 80, loco 7, fig. 1) reported an ammo
nite fragment from north of Kap Oswald Heer, on the east
coast of Hochstetter Forland, and mentioned that the
ammonite fragment was identified with some hesitation
as an early Aptian species. Section 2, is supposed to
correlate with Surlyk's (1978b) location 7, and contains
dinoflagelIate cysts indicating an early Albian age.

Bøgvad & Rosenkrantz (1934) reported an lnoceramus
specimen indicating an late Aptian age for shales exposed
near Kap David Gray on the south coast of Shannon
(section 5 in the present study). DinoflagelIate cysts from
one sample in this section are of middle Albian age.
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Several Jurassic and Lower Cretaceous sections from
Kuhn ø were described by Maync (1949). The southem
most section (section S) is situated approximately 7 km
norlh-easl of Kap Hamburg and was referred to the Ap-

lian series based on Iithological features. Section 11 is
located dose to Maync's section S and is dated as late
early Barremian, based on dinoflagellate cysts.

Neither Maync (1949) nor Surlyk (1977a, 1978a) men-



tioned the approximately 26 m, thick very weathered
shale unit above the Rødryggen Member in their descrip
tion of the section at 'Perisphinctes-Ravine', Kuhn 0.
The shale unit (section 10 in the present study) is dated as
latest Hauterivian - earJiest early Barremian based on
dinoflagelIate cysts.

Maync (1949) recorded six exposures (A-F) situated
between Kap Maurer in the north of Kuhn 0, and the
'Danish Trappers hut' north of 'Perisphinctes-Ravine',
on the east coast of Kuhn 0. The sediments were dated as
early and late Aptian, based on ammonites, belemnites
and Inoceramus species. Maync mentioned that the expo
sures (A-F) cover almost the same stratigraphical in
terval, illustrated by a 220 m combined section (Maync,
J949, p. 27, fig. 4). Four sections (6-9), from the same
area, have been analysed for dinotlagellate cysts. Section
6 (43 m, Enclosure l) was collected at the first exposed
black shale south of Kap Maurer and is comparable with
exposure A of Maync. Section 6 represent at Ieast 23 m
upper Barremian sediments, whereas the uppermost sam
ple is lower Aptian. Section 7 (90 m, Enclosure 1) is
situated approximately halfway between the two hunting
cabins (the 'Norwegian Trappers hut' in the north and the
'Danish Trappers hut' north of 'Perisphinctes-Ravine')
and is comparable with Maync's exposure E. The lower
70 m of the section are of upper Barremian age according
to the dinotlagellate cysts, whereas the uppermost sample
is dated as early Aptian.

Section 8 on eastern Kuhn 0 consists ol' 32 m of
sediments (Enclosure I) dated as late Barremian based on
dinotlagellate cysts. The section is situated approxi
mately I km south of section 7 and might be comparable
with exposure F of Maync.

Section 9 is situated approximately half way between
section 8 and the 'Danish Trappers hut' on eastern Kuhn
0. This section is dated as late early Barremian based on
dinotlagellate cysts. The section may be situated close to
Maync's (1949, pI. I) section 3. However correlation of
the sections is questionable. Maync recorded the Aucella
limestone (according to Surlyk, 1978a, now Albrechts
Bugt Member; Fig. 3) and the red sandstone (according to
Surlyk, 1978a, now Rødryggen Member; Fig. 3) below
the black shale of Aptian age in his section 3 whereas
only 25 m of black shale is recognised in section 9
(Enclosure l) from the present study.

A section from Kap Berlin,. Brorson Halvø, Wollaston
Forland was dated as Albian, based on ammonites and
species of Inoceramus (Maync, 1949). East of Kap Berlin
Maync (1949) recorded a doubtfully identified Aptian
ammonite specimen. DinoflagelIate cysts from section
12, situated south-west of Kap Berlin, indicate an early
and late Aptian age whereas section 13, located south of
section 12, is dated as early Aptian, late Aptian and early
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Albian ages. The presence of sediments of Aptian age in
the two sections is thus in accordance with Maync's
assumed Aptian ammonite from east of Kap Berlin.

At Rødryggen, Wollaston Forland, Maync (1949) re
corded an Aptian ammonite in the black sandy shale
above the Valanginian Rødryggen Member (Surlyk,
1978a; Fig. 3), although Spath (1946) remarked that the
species is also known from the upper Barremian. Dinofla
gelIate cysts from the two sections IS and 16 strongly
indicate a Jatest early and earliest late Barremian age for
the black shale unconformably resting on the Rødryggen
Member which support Spath's remarks.

From the northern flank of Gyldenspids, Wollaston
Forland, Maync (1949) described a 6 J8 m thick undiffer
entiated Aptian-Albian sequence. Here he recorded
poorly preserved ammonites, of presumed Aptian age.
According to Donovan (1957), these ammonites were not
among the specimens identified by Spath (1946). The
Inoceramus specimens recorded from Gyldenspids (Do
novan, 1957) suggest that the greater part, if not the
whole section, is of Albian age. DinoflagelIate cysts in
dicate amiddle Albian age for section 20 (470 m, Enclo
sure I) from the northern tlank of Gyldenspids.

Maync (1949) described a section from Stratumbjer
get, Wollaston Forland where he mentioned that black
shale with marI bands of indubitable Aptian-Albian age
unconformably rest on the Valanginian Rødryggen Mem
ber. Section 21 correlates with Maync's black shale. The
dinollagellate cyst assemblages indicate that the lower 30
m is of early Barremian age, followed by approximately
70 m of late Barremian age and one uppermost sample,
situated IOS m above the Rødryggen Member, yielded
dinoflagelIate cysts of middle Albian age. This indicates
the presence of a significant hiatus between the upper
Barremian and the middle Albian (Enclosure J) in the
section though it is not visible in the outcrop.

A 433 m Valanginian to Aptian sequence from Kuhn
passet to Aueellabjerget, Wollaston Forland, has been
described by Maync (1949). According to Maync the
Aptian part of the section constitutes at least 140 m but
another ISO m below mayaIso be Aptian (Maync, 1949,
fig. 27). The Aptian age was based on Spath' s (1946)
identification of ammonites from two levels in Maync's
section. The ammonites were recorded from 130 m and
145 m below the basalts which rest on Maync's Aptian
section. Section 17 in the present study consists of 130 m
of sediments (Enclosure 1) situated immediately below
the basalts at Aucellabjerget. The dinoflagelIate cysts
indicate that the lower 60 m of section 17 is of late
Barremian age whereas the upper 70 m is of early and late
Aptian age.

Several sections were measured near Kontaktravine,
Dolomitdal, north-eastern Clavering ø by Maync (1949)
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who suggested an Aptian-Albian age. The thickest sec
tion is 105 m. Donovan (1957) mentioned that all the
exposures on Clavering ø dated by macrofossils are of
Albian age and suggested that the sections from the
Kontaktravine region may also belong to this stage. Di
noflagellate cysts from section 22 (147 m, Enclosure I) at
Kontaktravine indicate a early middle Albian age.

Maync (1949) described lnoceramus dated Albian
strata from the Langelinie, eastem Ciavering ø. Section
23 (386 m, Enclosure 1) from the western part of Langeli
nie Bjerg is dated as middle Albian based on dinoflagel
Iate cysts.

Maync (1949) proposed the lithological unit 'Home
Foreland Beds' (Fig. 3) for the ferruginous sandstones
and black shales with ironstone concretions situated be
low the plateau basalts on the north side of Home Forland
on Hold with Hope. A 385 m section through the beds
had previously been published by Frebold (1934) who
dated the beds as Senonian based on a bivalve found by
E. Nielsen. However, Maync (1949) rejected aSenonian
age, based on lithological similarity between the 'Home
Foreland Beds' and the 'lnoceramus Beds' (Maync,
1949; Fig. 3) of Aptian and Albian age. Additionally
Maync (1949) reported the discovery of an Aptian-Al
bian lnoceramus from the 'Home Foreland Beds'. Dono
van (1953, 1957) stressed the danger of correlations
based primarily on lithology but mentioned that Maync
had extensive experience in the Mesozoic of this part of
East Greenland. Donovan (957) further mentioned that
Maync's recards ol' the Aptian-Albian lnoceramus spe
cies presumably have been based on field identification
as the species did not appear in the macrofossil collection
that Donovan received from Dr. J. Sornay who studied
Maync' s material. Sections 24 and 25 in this study from
the northern part of Home Forland consist of mare than

100 m of shale sediments (Enclosure 1). Section 24
covers the interval 330-452 m, whereas section 25 covers
the interval 5-110 m. Both sections are below the basalts
and are here interpreted as representing parts of the
'Home Fareland Beds'. The study of dinoflagelIate cysts
from these sections strongly indicates a middle to latest
Albian age.

The published information of the Lower Cretaceous on
Geographical Society ø is sparse. Donovan (1955) re
ported lnoceramus species of Albian? and Cenomanian
ages from sediments in Tværdal. DinoflagelIate cysts
from three sections (29-31) in Tværdal suggest amiddle
late Albian age.

A few belemnites from Donovan's (1953) localities
78-80 on the coast north of the Rold Bjerge, north
eastern Traill ø, indicate an 'Infra-Valanginian' age (Fig.
3). The dinoflagelIate cyst content from the same local
ities (section 33) and from a nearby shallow core (section
32) indicate an early Aptian age.

Donovan (1953) recorded early Albian ammonites in
baked shales at Rold Bjerge, Traill ø. No palynomorphs
have been obtained from these shales whereas dinoflagel
Iate cysts from section 35, south-east of Rold Bjerge,
indicate a late Albian age.

At Månedal, south of Rold Bjerge, Traill ø, Donovan
(1953) recarded bivalves from his locality 66 and sug
gested that the macrofossils indicated an Albian age. The
dinoflagelIate cyst content from section 34 (IO m, Enclo
sure 1) at the northern slope of Månedal indicates an early
Albian age.

Dinoflagellate cysts have not been recorded from Do
novan's (1953) Albian - Cenomanian localities in the
area of Sortefjelde, Traill ø, whereas dinoflagelIate cysts
from sections 36 to 40 from Svinhufvud Bjerg, Traill ø,
indicate a late Albian - early? Cenomanian age.

Dinoflagellate cyst distribution and zonation in the Lower Cretaceous

The literature on Lower Cretaceous dinoflagelIate
stratigraphy from East Greenland is very sparse and in
order to establish the present dinoflagellate stratigraphy it
has been necessary to consult papers describing Lower
Cretaceous dinoflagelIate cysts from Central Europe,
Norway, Canada, Africa, Papua New Guinea, Australia,
and USA. The stratigraphical coverage of 45 of these
papers has been summarised in Figure 6. Some of these
papers require explanatory comments with respect to the
dating and stratigraphical position of the sections and
samples studied. These papers are commented below.

Of European studies, only those papers containing a

Lower Cretaceous dinoflagelIate cyst zonation or those
published after 1987 are commented upon. Most bio
stratigraphical dinoflagellate studies published on mate
rial from north-west Europe (befare 1987) were recently
compiled and reviewed by Heilmann-Clausen (1987, figs
3-4; P 11-18).

Several of the published papers used as reference for
the present stratigraphy are of older date or based on
information from well ar outcrop sediments with very
limited or no stratigraphical infonnation from macro
fossils. Not all of the references are equally welllocated
stratigraphically or relevant to East Greenland. The rank-
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ing used below is therefore arranged so that the publi
cation with the best documented age evidence is placed
first followed by decreasing reliability with respect to
precise dating. This ranking is also used for discussions
of ages and correlation in the sections on 'DinoflagelIate
cyst zonation in East GreenJand' and on 'Systematic
palynology' .

Speeton, England; Duxbury, 1977

Duxbury described the dinoflagelIate cyst content for
the ammonite-dated Berriasian to early 'middle' Barre
mian deposits of the Speeton Clay of Speeton (for Great
8ritain, a threefold division is used for the Barrernian).
Five zones (A to E) was erected for the Berriasian to
upper Hauterivian (variabilis Zone) whereas the eight
younger samples were dated as late Hauterivian to early
'middle' Barremian. The two youngest samples represent
the Cement Beds (MB) of early 'middle' Barremian age,
the underlying samples represent the Lower B l Bed
(early Barremian) to which Pseudoceratium anaphrissum
(as Aptea anaphrissa) was confined (Duxbury, 1977, p.
60).

Duxbury's Zone E represents the variabilis ammonite
zone which Rawson et al. (1978) placed in the uppermost
Hauterivian. Following Kemper et al. (1981) the Hauteri
vian - Barremian stage boundary is now placed below the
variabilis Zone.

England and North Sea wells; Costa and
Davey, 1992

Costa and Davey published the stratigraphical range of
numerous index Cretaceous dinoflagelJate cysts obtained
from 'accurately' ammonite-dated sediments, represent
ing the Cretaceous stages in England and the North Sea.

North-west Europe; Davey, 1979b

Davey erected an interval dinoflagelIate cyst zonation
for the Portlandian (Jurassic) to Barremian of north-west
Europe. Based on his observations from the Speeton Clay
section (Davey, 1974), he assigned the Pseudoceratium
anaphrissum Subzone (as Doidyx anaphrissa) a late early
Barremian to late 'middle' Barremian age, based on the
last occurrence of P. anaphrissum in the 'middle' Barre
mian Cement Beds. Duxbury (1980) and Harding
(l990b) questioned Davey's (1974; 1979b) recording of
this species from the Cement Beds. According to these
authors the last occurrence of this species is in the older
Lower B Beds at Speeton and the age of the P. anaphris
sum Subzone should therefore be early Barremian.

England & Gennany; Harding, 1990b

Harding correlated the European boreal Barremian
based on dinoflagelIate cyst data from one cephaJopod
dated German section (Gott claypit, Sarstedt) and four
English sections (Speeton (ammonite dated), Alford,
Hunstanton and Warlingham). Rawson & Mutterlose
(1983, p 137) and Harding (1990b, p. 8-9) mentioned
that the organic rich lower Barremian Bed LB l at Spee
ton may be equivaJent to the organic rich German Haupt
bHitterton. The latter was dated by Mutterlose (1983;
1984) as early Barremian based on cephalopods. The
Middle B Beds and the Upper B Beds, which at Speeton
overlie the Ear1y Barremian Lower B Beds, have been
assigned a late Barremian age.

North-west Germany; Prossi, 1990

Prassl established a zonation for the lower Hauterivian
to upper Turonian sediments from the well Konrad 101 in
north-west Germany. Prassl used the British threefold
division of the Barremian in his range-chart (table 5) but
elsewhere (p. 95) follows the twofold division, defined
by Mutter10se (1983), where the bitumen rich 'Blatterton'
constitutes the major part of the lower 'Barremian. The
'middle' Barremian is included in the upper Barremian.
The lower-upper Barremian boundary in the Konrad 101
well is defined (Mutterlose, 1983; Mutterlose & Harding,
1987a) by the presence of the belemnite Oxyteuthis
brunsvicencis.

North Sea wells and north-west Europe;
Heilmann-Clausen, 1987

Heilmann-Clausen described the dinoflagelJate cyst
distribution from the uppermost Jurassic (Volgian) to
upper Albian - Upper Cretaceous in wells from the North
Sea. Most of the data are from ditch cuttings but sidewall
cores and a few cores form part of the investigated mate
ria!. Core samples are from the Tuxen Formation (upper
Hauterivian? to 'middle' Barrernian), Sola Formation
('middle' Barremian? to lower to upper Albian) and the
Rødby Formation (Albian). Only rare upper Hauterivian
ammonites were recorded from the cores.

As a reference for the dinoflagelIate data from the
investigated wells, Heilmann-Clausen compiled a very
useful range-chart (fig. 4) for 116 stratigraphicaJ impor
tant dinoflagelIate cyst species. This range-chart was
based on information from most (43 papers) published
dinoflagelIate studies of the Lower Cretaceous in north
west Europe (before 1987), of which 27 papers described
ammonite-dated sections.

It should be noted that Heilmann-Clausen, to facilitate
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comparison with the Speeton section in eastern England,
used the British three-fold division of the Barremian
stage, where the 'middle' Barremian is typified by the
Cement Beds (MB Beds).

South-east England; Lister & Batten, 1988

Stratigraphical information on dinoflagelIate cysts
from the Weald Clay (uppermostBarremian) and Lower
Greensand (Aptian) deposits was presented by Lister &
Batten (1988) from a borehole section in southem Eng
land. The zonation established by Lister & Batten was
correlated with the ammonite zonation from the area. It
has been difficult to correlate Lister & Batten's (1988)
zonation with the zonation from East Greenland due to
the dominance of brackish water dinoflagelIate cysts,
especiaIly in the Weald Clay.

North Sea area; Rawson & Riley, 1982

Rawson & Riley' s (1982) zonation scheme covering
the Oxfordian (Jurassic) to the Albian was modified from
unpublished data from Robertson Research Ud (1978).
Rawson & Riley only published the names of the zones
and the zonation may be perceived as informal due to the
lack of definitions. The Pseudoceratium anaphrissum (as
Doidyx anaphrissa) Subzone is, as in Davey (1979b),
described as 'middle' Barremian, but should, for the
reasons mentioned abovc, be of an early Barremian age.

Western Canada; Pocock, 1962

This early work on material from the Lower and Upper
Mannville Group of Alberta and Saskatchewan (accord
ing to Pocock, 1962, p. 29, Berriasian to Aptian or
slightly younger) only includes stratigraphical informa
tion on a few dinoflagelIate species. Pocock (p. 29) gave
the 'quartz sand' member from the Lower Mannville
Group a Barremian age whereas Mellon & Wall (1963)
and Mellon (1967) indicate an early to middle? Albian
age for this member. Pocock (p. 29) referred the 'calcare
ous' member of the Lower Mannville Group to the upper
Barremian. However Mellon & Wall (1963) and Mellon
(1967) assigned amiddle Albian age. Data from Brideaux
& McIntyre (1975) and Brideaux (1977) indicate that the
'calcareous' member could be as old as late Aptian and as
young as early Albian. The more recent studies therefore
suggests that the ages of these members are younger than
given by Pocock (1962).
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Western Canada; Brideaux, 1971

The middle and upper Albian sections described from
Alberta (Brideaux, 1971) are all subsurface sections pen
etrating the Upper Mannville Group (same middle Albian
interval as Singh (1964) studied for spores and pollen)
and the Lower Colorado Group (upper Albian). Refer
ence to species ranges has been obtained from the sys
tematie chapter of Brideaux' s paper. His composite
range-chart (text-figure 6) also inc1udes data from previ
ous work.

Western Canada; Davey, 1969, 1970

In Davey's (1969, 1970) papers on Cenomanian non
calcareous microplankton, six Albian-Cenomanian sam
ples, representing the Lower and Upper Colorado Group
from a borehole in Saskatchewan, were examined for
dinoflagellate cysts. Davey (1970, p. 394) placed the
Albian-Cenomanian boundary just below sample Sas
890 which dated the samples Sas 1084, Sas 1023 and Sas
967 as Albian, sample Sas 890 as early Cenomanian, and
samples Sas 835 and Sas 805 as middle to late Ceno
manian. According to Singh (1983, table 7) recent re
search indicates that Davey's ages (1970, p. 394) are in
error. Singh reassigned them to the folIowing ages: Sas
1084 and Sas 1023 late Albian, Sas 967 and Sas 890
Cenomanian, Sas 835 and Sas 805 carly Turonian. It
should be noted that the older ranges of some of these
species interpreted by Singh (1983) are incorrect as they
are based on caved specimens (Davey, personal commu
nication 1992).

Western Canada; Banerjce & Davies, 1988

Banerjce & Davies (1988) studied the Barremian 
lower? Aptian Ellerslie Formation and Ostracode Zone of
the Manville Group located in the Edmonton Embay
ment, Alberta. The restricted marine to brackish condi
tions strongly influence the dinoflagellate cysts distribu
tion in the deposits.

Arctic Canada; Brideaux & Mclntyre, 1975

Brideaux & McIntyre (1975) discussed the dinoflagel
Iate cyst stratigraphy from a composite surface section
along the Horton River, District of MacKenzie. The sec
tion includes the Langton Bay Formation, composed of
the older Gilmore Lake Member (Apian), the younger
Crossley Lakes Member (Aptian to middle Albian) and
the Horton River Formation (middle Albian).

Brideaux & McIntyre (1975, p. 9) mention that the
basal part of the Crossley Lakes Member could be as old
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as Hauterivian and as young as Aptian based on the
presence of the dinof1agellate cyst species Tenua hystrix,
Muderongia asymmetrica, M. tetracantha and Circulodi
nium brevispinosum. However, they conclude that the
lower part of the Crossley Lakes Member must be as
signed to the Aptian because the spore and pollen data
from the underlying Gilmore Lake Member indicate an
Aptian age.

The Upper part of the Crossley Lakes Member is,
according to Brideaux & McIntyre (1975), no older than
early Albian and no younger than rniddle Albian, because
they consider the dinof1agellate cyst and spore assem
blages from the younger Horton River Formation to be of
middle Albian age.

The few ammonites recorded from the section along
the Horton River are fragmented but suggest an Albian
age (Brideaux & McIntyre, 1975, p. 7).

Offshore Eastern Canada; Williams, 1975

Based on the stratigraphic ranges of dinof1agellate
cysts, Williams erected a zonation for Mesozoic and
Cenozoic strata in wells on the Scotian Shelf and on the
Grand Banks. All the data presented in this paper are
from subsurface sections, without macrofossil control,
and therefore tentatively dated, according to Williams &
Bujak (1985, p. 869).

Offshore Eastern Canada; Bujak & Williams,
1978

This paper slightly modified the zonation of Williams
(1975) and is based on data from wells on the Scotian
Shelf and Grand Banks. The ages were based on compari
son with dinof1agellate assemblages primarily from Eu
ropean outcrops, and with ostracod and forarniniferal
datings from the wells offshore eastern Canada.

According to Williams & Bujak (1985, p. 869) the
"Lower Cretaceous dinof1agellate assemblages from the
Scotian Shelf are most sirnilar to coeval assemblages
from southem England, whereas those from northeastem
Grand Banks are more similar to those from the Speeton
Clay of north-east England. The Albian and Upper Creta
ceous assemblages are generally similar to those from
France and England."

Australia; Morgan, 1980

Morgan described the dinof1agellate cyst content from
the Lower and 'Middle' Cretaceous from conventional
cores taken all over Australia. Morgan divided the Aptian
to Cenomanian into three microplankton zones and nine
subzones.

Australia; Helby et al., 1987

This paper described the stratigraphic range of Meso
zoic dinoflagelIate cysts from more than 300 wells
(mainly core and side-wall core samples) from Australia
and Papua New Guinea. The Barrernian to Albian stages
have been divided into seven dinoflagellate zones, which
are parts of the Muderongia and Heterosphaeridium su
perzones.

Papua New Guinea; Davey, 1988

Davey established a palynological zonation of the up
permost Middle lurassic to the Lower Cretaceous of
Papua New Guinea. Two zones were proposed for the
upper Hauterivian to the lower Aptian and correlated with
the work of Helby et al. (1987).

'World-wide'; Millioud et al, 1975

This paper includes stratigraphic range charts of se
lected Cretaceous (Berriasian to Maastrichtian) dinof1a
gellate cysts, without other comments. The ranges prob
ably represent world-wide ranges. According to the in
troduction given by Evitt (1975, p. 1) thi: paper focuses
on ranges of important dinoflagelIate cysts in space and
time.

'World-wide'; Williams & Bujak, 1985

Williams & Bujak (1985) discussed all previously pub
lished dinoflagellate zonations for the global Mesozoic
and Cenozoic. Additionally they present the 'world-wide'
(exc1uding the Tethyan Realm) total ranges of 385 Meso
zoic and Cenozoic species on fig. 19, whereas the ranges
of selected species (representing the same time-span)
from the Tethyan Realm were presented on fig. 20.

Williams & Bujak (p. 850) mention that they are aware
of provincialism in dinoflagellates, but that the "Iack of
detail at the present time prevents delineation of most
provincially or latitudinally restricted taxa. This resuIts in
part from the scarcity of detailed paleoecological studies
on dinoflagellates".

Remarks

The comments given to the papers above illustrate that
very few palynological stratigraphic works outside cen
tral Europe have been 'accurately' dated by macrofossils.
The present tentative dating of the sequence from Bast
Greenland has therefore, where possible, been dated us
ing correlations with these arnmonite-dated works.



The Barremian sequence in this study is mainly dated
by corre1ation with the dinoflage1late assemblages de
scribed from the ammonite-dated Speeton section, Eng
land (Davey, 1974, 1979b; Duxbury, 1977, 1980; Hard
ing, 1990b; Costa & Davey, 1992) whereas dinoflagellate
species not reported from Speeton are correlated with
cephalopod dated sections in north-west Germany (Hard
ing, 1990b; Prossi, 1990) and with sections with no or
almost no macrofossil control in Norway (Aarhus et al.,
1986; Århus et al., 1990;), Africa (Uwins & Batten,
1988), Canada (Brideaux, 1977; Brideaux & Myhr, 1976)
and AustraliaIPapua New Guinea (Morgan, 1980; Helby
et al., 1987; Davey, 1988).

The Aptian sequence in this study is mainly dated by
correlation with the dinoflagellate assemblages described
from macrofossil-dated sections in England (Duxbury,
1983; Lister & Batten, 1988; Costa & Davey, 1992),
north-west Germany (Davey, 1982a; Prossi, 1990) and
France (Davey & Verdier, 1974) but other sections (with
no or almost no macrofossil control) in Norway (Aarhus
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et al., 1986; Århus, 1991), Canada (Brideaux, 1977; Bri
deaux & Mclntyre, 1975; Brideaux & Myhr, 1976; Doe
renkamp et al., 1976), Africa (Uwins & Batten, 1988) and
AustralialPapua New Guinea (Morgon, 1980; He1by et
al., 1987; Davey, 1988) contain stratigraphically impor
tant dinotlagellate species with almost the same range as
in East Greenland.

The Albian sequence in this study is main1y dated by
correlation with the dinoflagelIate assemblages described
from macrofossil-dated sections in north-west Germany
(Prossi, 1990), France (Davey & Verdier, 1971; 1973)
and England (Costa & Davey, 1992) but sections with no
or almost no macrofossil control in Canada (Brideaux,
1971, 1977; Singh, 1971; Brideaux & Mclntyre, 1975;
Brideaux & Myhr, 1976; Doerenkamp et al., 1976),
Alaska (May, 1979; May & Stein, 1979), Norway (År
hus, 1991) and AustralialPapua New Guinea (Morgan,
1980; Helby et al., 1987) all contain stratigraphically
important species with almost the same range as in East
Greenland.

Samples and methods

Samples

The Lower Cretaceous samples analysed in the present
biostratigraphic study were collected during fie1d work
carried out by the Geological Survey of Greenland
(GGU) in the summers of 1986 and 1987 in the search for
hydrocarbons, in onshore areas of East Greenland (72°_
76°N) (Marcussen et al., 1987, 1988).

Several examined sections or samples were thermally
affected beyond the levelof palynomorph preservation.
Dinoflagellate cysts are recorded from 192 Lower Creta
ceous samples, representing 40 sections of l to 470
metres thickness. The sections are situated on Hochstetter
Forland in the north, to Traill ø in the south (Fig. 2; Table
l, the sections are numbered l to 40). Most (37) of the
sections are surface outcrops whereas 3 sections are sub
surface represented by slim cores from shallow wells
drilled by GGU helicopter transportable drilling equip
ment.

Preparation

Pa1ynological preparation and studies were carried out
at GGU. Palynomorphs were extracted from 20 g of
sample by modified standard preparation techniques. The
bulk of the minerals was dissolved by hydrochloric and

hydrofluoric acids. A first slide was made after this treat
ment. A second slide was made of the organic residue
after sieving using a 20 micron nylon mesh. A third slide
was made after oxidation (3 to 5 minutes) with fuming
nitric acid, followed by washing with a weak potassium
hydroxide solution. The oxidation was carried out in
order to clean the sample of minor amorphous kerogen
particles and pyrite. Finally palynomorphs were sepa
rated in most samples from coal particles and woody
materia1 using the method described by Hansen & Gud
mundsson (1978).

After each of the steps mentioned above the organic
residues were mounted in a permanent medium Eukitt R
(produced by o. Kindler, Germany).

Depository of material and analyses

The palynological slides were studied with transmitted
light using an Olympus BH-2 microscope (BHT 202120).
All the coordinates in the plate text refer to this micro
scope. England finder index corners: Z 75 4 =2.2-174.9;
Z l 3 = 1.4-102.0; A l l = 25.7-101.9; A 65 2 =

26.2-164.8, center: O 38 = 12.9-138.4. The SEM. ob
servations were carried out on oxidised organic material,
sieved, strew mounted and Au-coated using a Phillips
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Scanning Electron Microscope at lhe Geological Insli
tute, University of Copenhagen.

The illustrated dinoflagelIate cysts with MGUH num
bers are kept in the type collection of the Geological
Museum of the University of Copenhagen. The additional
palynological preparations from the East Greenland sam
ples are housed at the Geological Survey of Greenland
where they are accessibIe for examination.

Al leasl 300 dinotlagellate cysts or cyst fragments,
were counted from the sieved, oxidised or gravltation
separaled slides in order to obtain the relative percentage
of the species content. Rare species recovered after the
counting are shown as very rare (less than 0.5%). Uni
dentifiable dinoflagelIate cysts often constituted 5 to IO
percent.

The TAI (Thermal Alteration Index) evaluation was
determined from the sieved slide before oxidation.

Due to the very sparse macrofossil content and the
rather homogeneous lithology, the stratigraphical correla
lion of the geographically widespread 40 sections is

based solely on the first and the last occurrences and
acme of stratigraphically important dinoflagelIate spe
cies.

Reworked dinoflagelIate cysts species are seldom re
corded by their different state of preservalion bul rather
on their Jurassic and/or lowermost Lower Cretaceous
origin. Reworked species constitute a minor percentage
of the examined material, but are included in the count
ing.

Additional to the material from East Greenland two
Lower Cretaceous sections from Arctic Canada were
studied. Dinotlagellates from 5 samples from the South
Sabine section on Melville Island and from 15 samples
from the Lost Hammer section on Axel Heiberg Island
were examined for comparison. The Canadian material
was palynologically prepared for and kindly placed at my
disposal by the Geological Survey of Canada (GSC),
Institute of Sedimentary Petroleum Geology (ISPG), Cal
gary , Canada.

Palynology of the Barrernian to Albian sequence

Composition of the organic material,
reworking and maturity

Well preserved dinoflagelIate cysts dominate the paly
nomorph assemblages throughout the sequence and in the
presenl sludy 176 dinoflagelIate cyst species were re
corded. Saccate pollen and other miospores occur consis
tently in low numbers. A slightly higher content of mios
pores was recorded only in section 30. Acritarchs, other
algae and miscellaneous palynomorphs are rare.

Reworked specimens ol' Jurassic and lowermost Crela
ceous dinoflagelIate cysts constitute a minor percentage
of the assemblages in the examined material. These spec
imens were not identified by their divergent state of
preservation but rather by their known stratigraphic
ranges.

The organic material is dominated by palynomorphs
and by brownish to black woody material , amorphous
orgahic material constilUtes a minor part. No clear strati
graphical or regional variation in composition of the
organic material was observed during the study and no
attempt was therefore made to carry oul any organic
facies analyses.

The organic material is thermally immature to mature
wilh respect to oil generation. The Thermal Alteration
Index (TAI) is -2 to +3. Chemical analyses of the organic
matter yielded Total Organic Carbon (TOC) values of 0.5

to 5.0 wt. %, whereas the S2 values (lhe maximum
amounts ol' hydrocarbon which can be generated if lhe
sediment is submitted to pyrolysis) are toa low (0.1 to 1.0
mg HC/g rock) to have potential as source-rock for oi!.

Diversity

The diversity ol' dinoflageliate cySI species as mea
sured by the number of recorded species per sample
varies from 9 to 46 (Enclosure 2). The diversity is rela
tively high (18-30 species) in samples assigned an earli
est Barremian age. The highest diversity (more than 40
species) is recorded in samples assigned alatest Barre
mian to earliest Aptian age. This is folIowed by a low
diversity interval (9-25 species) of late early Aptian to
early Albian age. In the middle Albian the diversity
increases (30--40 species). Finally in the upper part of the
studied succession, assigned a late Albian age, the di
versity is again relatively low and slraligraphically uni
form (15-25 species; Enclosure 2).

The low diversity interval in sediments assigned a tate
early Aptian to early Albian age correlates with the low
relative sea-Ievel ol' the same age described by Hag et al.
(1986). This is in contrast to the relatively low diversity
interval of late Albian age (Enclosure 2), which corre
sponds to a relatively high sea-level (Hag et al., 1986).



Dominant and frequent species

Barremian

Oligosphaeridium? asterigerum is common in the low
ermost Barremjan sediments, whereas Muderongia aus
tralis dominates a thin zone in the same interval (Enclo
sure 2). Pseudoceratium anaphrissum and Muderongia
aff. M. simplex microperjorata are common to very abun
dant in the higher parts of the lower Barremian. Pseudo
ceratium toveae sp. nov. and Circulodinium aff. C. atta
dalicum are common in the upper Barremian, whereas
Cribroperidinium muderongense is very abundant in a
restricted interval in the uppermost Barremian.

Aptian

Circu/odinium aff. C. attadalicum is very abundant in
the lowermost Aptian whereas Vesperopsis longicornis
and Chlamydophorella trabeculosa are common to very
abundant in sediments considered to belong to a higher
levelof the lower Aptian. Oligosphaeridium complex is
very abundant in the higher parts of the lower Aptian to
the lower parts of upper Aptian. Senoniasphaera micro
reticulata is very common in the uppermost Aptian to the
lowermost Albian.

Albian

Circulodinium brevispinosum and Vesperopsis longi
cornis are common to abundant in the lower Albian.
Circu/odinium sp. l is very abundant in the lowermost
parts of the upper Albian. Rhombodella paucispinosa and
Subtilisphaera kalaalliti sp. nov. dominate the assem
blages in the middle and the uppermost Albian; Ovoidi
nium? sp. l is quite common in the upper part of this
interval.

Chlamydophorella trabeculosa, O/igo~phaeridium

complex and Spinijerites spp. are common to abundant
throughout the major part of the studied sequences.
Odontochitina operculata, Palaeoperidinium cretaceum
and Sentusidinium sp. 1 are common to abundant in most
of the samples tentatively considered to belong to the
upper Barremian to upper Albian.

Possibie low salinity indicators

Palaeoperidinium cretaceum constitutes 10 to 40% of
the dinoflagellate cyst assemblage in the upper Aptian to
upper Albian. Abundant P. cretaceum may according to
Harding (1990a) indicate low-salinity environments. An
other possibIe low-salinity indicator is abundant Vespe-
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ropsis mayi which constitutes 5 to 25% of the assemblage
in the Jower and middle Albian. Vesperopsis mayi was
described from the Western Interior, U.S.A. by Bint
(1986), who recorded the species throughout the Kiowa
Formation, dated as early late Albian. Vesperopsis mayi is
most common in the upper part of the Kiowa Formation.
According to Scott (1977, fig. 12) this part of the forma
tion was deposited under open sea to shoreface and bay
conditions.

The abundance of P. cretaceum and V. mayi in the
lower to middle part of the Albian in East Greenland
could therefore indicate restricted marine conditions.
However, the corresponding low diversity (approxi
mately 10 species) of the assemblages reported by Hard
ing (1990a) is not found in the East Greenland assem
blages.

Provincialism

Published studies of Arctic Canadian and Boreal Eu
ropean dinoflagelIate cyst assemblages illustrate that
these Lower Cretaceous Iloras differ slightly. The di
nollagellate cyst assemblages from East Greenland seem
to be almost identical to assemblages from offshore Nor
way and show several similarities with the assemblages
previously described from north-west Europe and show
several other similarities with Canadian assemblages.
However, it is remarkable how some of the assemblage
characteristics from East Greenland are comparable with
those from Australia and Papua New Guinea in the south
em hemisphere.

According to palaeogeographic maps of the Early Cre
taceous of the North Atlantic no apparent land barriers
existed to have an influence on the mixing 01' Arctic and
Boreal dinoflagellate cyst assemblages. The geographi
calIy restricted occurrence of the species may therefore
have been controlled by differences in salinity, temper
ature or current pattems between the regions.

Pseudoceratium anaphrissum, which is an important
stratigraphie marker for the lower Barremian black shaIe
facies in north-west Europe, Norway and East Greenland,
is apparently absent in Arctic Canada and probably also
in Eastern Canada. Tubotuberella uncinata (1ower Barre
mian) is only reeorded from East Greenland, Arctic Can
ada and north-west Europe, where it is very rare. Batiola
dinium /ongicornutum, is common in Hauterivian to Bar
remian deposits in north-west Europe, Norway and East
Greenland but is very rare in Arctic Canada and not
reported from Eastem Canada. Pseudoceratium nudum
(Barremian to lower Aptian), which is common in East
Greenland, Norway and Aretic Canada, is very rare in
north-west Europe and apparently absent in Eastem Can-
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ada. The new species Pseudoceratium toveae (Barre
mian), recorded from East Greenland, offshore Norway
and Arctic Canada (unpublished data 1989) has not been
reported from north-west Europe, except offshore Nor
way. However the closely related species Pseudocer
atium weymouthense Helby, 1987 occurs in the upper
most Late Jurassic and lowermost Early Cretaceous in
Australia.

Senoniasphaera microreticulata (upper? Aptian to
middle Albian) has not been reported from north-west
Europe or from the southern hemisphere, whereas it
seems to be a good stratigraphical marker in offshore
Norway, Arctic Canada and East Greenland. Pseudocer
atium expolitum (middIe to upper AIbian) is also very
rare in Europe except offshore Norway, Arctic and East-

em Canada and East Greenland where it is common and
stratigraphically useful.

Chichaouadinium vestitum (middIe to upper Albian)
and Wigginsiella grandstandica (1ower part of upper AI
bian) has not been recorded from areas outside North
America and East Greenland.

Ovoidinium? sp. 1 has only been recorded from off
shore Norway and East Greenland. It is common to very
abundant in the uppermost Albian to lowermost Ceno
manian.

The combined dominance of Rhombodella paucispi
nosa and Subtilisphaera kalaalliti sp. nov. in upper Al
bian sediments in East Greenland seems to be a Iocal
phenomenon.

Dinoflagellate cyst zonation in East Greenland

The composite range chart (Enclosure 2) shows the
ranges of species from 74 seIected samples from 15 of the
studied sections and the zonation based on their distribu
tion.

The age determinations in the present study are aImost
exclusiveIy based on dinoflagelIate cyst ranges described
in the present chapter. No other independent dating is
available, except from those discussed in the chapter on
'Comparison with previous macrofossil ages'. The ages
given should, therefore, be regarded as tentative.

The zonation is based on the ranges and acmes of the
stratigraphically important species (Fig. 8, Enclosure 2).
Five zones (I-V) are subdivided into 13 subzones (Fig.
7). Every zone and subzone is defined by the two lowest
and/or highest occurrences of taxa, and follows the defi
nition for an interval zone proposed in the 'North Amer
ican Commission on Stratigraphic Nomenclature' (1983).
Zones I and Vand Subzone Il are concurrent range
zones; Zone II and III and Subzones 12, 13, III2, III4, IV2,
lVI, V2 and V3 are interval zones; Zone IV and Subzone
III l and IV 1 are partial range zones; Subzones III3 and
V4 are taxon range zones. The common to dominant
species listed under 'Characteristic species' are those
comprising more than ten per cent of the dinoflagelIate
cyst assembIage. The species listed as very rare to present
constitute less than ten per cent of the dinoflagelIate cyst
assemblage.

The numbers in parentheses folIowing species listed in
'Characteristic species' refer to the species position on
the composite range-chart (Enclosure 2). The letters fol
lowing these numbers are 'F', first occurrence in zone,

'FB', first occurrence at the base and 'FT', a first occur
renee at the top of the zone, 'L', last occurrence within
the zone, 'LT', last occurrence at the top and 'LB' last
occurrence at the base of the zone. Species which are not
followed by a parentheses have not been recorded from
the sections included in the composite range-charts (Fig.
8, Enclosure 2). Previously published Lower Cretaceous
zonations used for comparison are illustrated on Fig. 9.

I. Batioladinium longicornutum Zone

Age. Late Hauterivian? to late Barremian.

Definition. Batioladinium longicomutum has its last oc
currence at the top of the zone. The base of the zone is
defined by the first occurrence of Muderongia australis.

Subdivision. The B. longicomutum Zone is subdivided
into three subzones; (1) Nelchinopsis kostromiensis Sub
zone, (2) Pseudoceratium anaphrissum Subzone and (3)
Pseudoceratium toveae Subzone.

Thickness and distribution in East Greenland. The maxi
mum known thickness of the Batioladinium longicornu
tum Zone is 140 m. It is represented in 15 sections
situated on Hochstetter Forland, Shannon, Kuhn ø and
Wollaston Forland, in the northem part of the area studied
(Fig. 2, Enclosure 1).
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Fig. 7. DinoflagelIate cyst zonation for the 8arremian to Albian
in East Greenland (72°_76°N).

australis was originally described from Barremian depos
its in Australia by Helby (1987) and later recorded from
the Jowermost Hauterivian to the 'middle' Barremian in
Papua New Guinea by Davey (1988).

Duxbury (1977; 1980) and Riley & Fenton (1984)
recorded the last occurrence for the subzone index spe
cies N. kostromiensis in the variabilis ammonite zone.
The Hauterivian-Barremian boundary was at that time
placed above the variabilis Zone by Rawson et al. 1978.
FolIowing Kemper et al. (1981) the boundary is now
placed below the variabilis Zone. Heilmann-Clausen
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I 1. Nelchinopsis kostromiensis Subzone

Age. Late Hauterivian? to early Barremian.

Definition. Nelchinopsis kostromiensis has its last occur
rence at the top of the subzone. The base of the subzone is
defined by the first occurrence of Muderongia australis
which, according to Århus et al. (1990), Helby (1987)
and Davey (1988) has a relatively short stratigraphic
range from Hauterivian to Barremian in the Barents Sea,
and in Australia and Papua New Guinea, respectively.
However older exposures of the dark mudstone sequence
do not occur on East Greenland. The dark mudstones rest
upon the middle to upper Valanginian Rødryggen Mem
ber (Surlyk, 1978a).

Characteristic species. The two stratigraphically impor
tant species Muderongia australis (27, F, L) and Nelchi
nopsis kostromiensis (4, LT) are common to dominant
(Fig. 8, Enclosure 2) while Batioladinium longicornutum
(6), Gochteodinia villosa multifurcata, Gonyaulacysta
perforobtusa (26, F, L), Hyslrichosphaeridium arborispi
num (35, F), Leptodinium? hyalodermopse (38, F), Pseu
doceratium anaphrissum (28, F) and Tubotuberella un
cinata (44, F, L) are very rare to frequent in the subzone.

Thickness and distribution. The subzone occurs in 26 m
of section IO and 45 m of section 18, and in two samples
from the lower part of sections 9 and 21 (Enclosure I).
All four sections are from Kuhn ø and WoIlaston Forland
in the northern part of the area studied (Figs 2 & 5).

Geological seuing. Sediments be10nging in the lower
boundary of the N. koslromiensis Subzone are not ex
posed at sections 9 and 18. The dark mudstone sequence
of the subzone in sections IO and 21 rests on the middle
to upper Valanginian Rødryggen Member (Surlyk,
1978a).

Uthology. Dark mudstone sequence with scattered yel
10w calcareous kidney shaped concretions less than 15
cm in diameter.

Discussion. A dinoflagelIate cyst assemblage very similar
to that of the N. kostromiensis Subzone has recently been
reported as Hauterivian - 10wer Barremian from the
Barents Sea by Århus et al. (1990).

The dominance of the species Muderongia australis in
the middle part of the subzone may be of stratigraphical
importance. A similar acme has been reported from the
Hauterivian uppermost part of Rurikfjeldet Member at
Spitsbergen and from the Hauterivian - lower Barremian
in the Barents Sea by Århus et al. (1990). Muderongia

ZONES SUBZONES
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(1987) and Harding (1990b) report the species as ranging
from upper Hauterivian to lower Barremian in north-west
Europe and Germany. Århus el al. (1990) report the
species from the Hauterivian to lower Barremian interval
in the Barents Sea. Ofstad (1983) reports this species
from Valanginian and upper Hauterivian to lower Barre
mian offshore southern Norway. Mclntyre & Brideaux
(1980) recorded N. kostromiensis from the middle Va
langinian in the District of Mackenzie, Canada, and Wig
gins (1972) recorded the species from the upper Valangi
nian to lower Hauterivian in Alaska.

The few specimens of Gochteodinia villosa multifitr
cata in this subzone in East Greenland may be reworked.

This species has previously been reported from lower
Hauterivian, as Pareodinia dasyforma, by Duxbury
(1977) whereas Thusu (1978) recorded the species as G.
villosa from the Barremian of Arctic Norway. The spe
cies was originally recorded from the upper Ryazanian to
Valanginian in Denmark by Davey (1982b).

The presence of Gonyaulacysta perforobtusa might
indicate a Hauterivian age. Duxbury (1977) reported it
from the lower to upper Hauterivian (Speeton Clay litho
units D2A to C6) whereas Heilmann-Clausen (1987) in
dicated a lower Barremian occurrence of the species.

Tubotuberella uncinata has only been reported from
the Hauterivian and Barremian from the District of Mack-
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Fig. 8. The total stratigraphical
range of 53 age diagnostic di
noflagellate cyst species se
lected from the composite
range chart (Enclosure 2).

subzones

-zones

stages

enzie, Canada by Brideaux (1977). However, one speci
men has recently been recovered from a core including
the lower to upper Barremian boundary at the Ahlum-l
well from the Lower Saxony Basin in Northwest Ger
many (Heilmann-Clausen, personal communication,
1990).

The lowermost occurrences of Pseudoceratium ana
phrissum and Hystrichsphaeridium arborispinum are
elsewhere indicative of higher levels of the lower Barre
mian where they are often abundant. An overlap in the
ranges of N. kostromiensis and P. anaphrissum has only
been reported from the Barents Sea (Århus et al., 1990).

The assemblages from the N. kostromiensis Subzone

contain species characteristic of both the Hauterivian and
the lower Barremian. The proposal by Århus et al. (1990)
that the acme of M. australis could be related to an early
Barremian transgression would make it a useful lower
Barremian marker. In that case the lowermost sample in
section 10 could be of Hauterivian age, whereas the two
upper samples from that section might be of early Barre
mian age.

The M. australis acme unfortunately seems to be re
stricted to a very narrow interval in the Arctic which can
easily be missed and is recorded only in section 10 from
East Greenland.
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Comparison with other zones. The N. kostromiensis Sub
zone differs from the zones established by Duxbury
(1977), Davey (1979b), Prossl (1990), Pocock (1976) and
Williams (1975) for the Hauterivian - 10wer Barremian
(Fig. 9). The most pronounced difference is the overlap of
the species N. kostromiensis and P anaphrissum in sam
ples from East Greenland and the dominance of M. au
stralis. Muderongia australis has been reported from
north-west Germany by Prossl (1990), where it has its
last occurrence in the lower Hauterivian to the middle
upper Hauterivian Cymososphaeridium validum Zone
(Prossi, 1990). The species Canningia cf. C. reticulata
(Davey, 1979b) and Cassiculosphaeridia magna, which
are common in the upper Hauterivian - lower Barremian
C. magna Subzone in north-west Europe (Davey, 1979b),
are rare or absent in the N. kostromiensis Subzone.

I 2. Pseudoceratium anaphrissum Subzone

Age. Early Barremian.

Definition. Interval from above the uppermost occurrence
of Nelchinopsis kostromiensis to the uppermost occur
rence of Pseudoceratium anaphrissum.

Acmes of the two species P anaphrissum and Hystri
chosphaeridium arborispinum occur in this interval im
mediately above the uppermost occurrence of N. kostro
miensis.

Characteristic species. The three stratigraphically impor
tant species Hystrichosphaeridium arbori~pinum (35),
Muderongia aff. M. simplex microperforata (49, F) and
Pseudoceratium anaphrissum (28, LT) are common to
dominant (Fig. 8, Enclosure 2) while Batioladinium jae
geri (67, F), B. longicornutum (6), Cassiculosphaeridia
magna, Gochteodinia villosa multifurcata, Gonyaula
cystaJastigiata (3, LT), Hystrichosphaerina schindewolfii
(73, F), Hystrichodinium aff. H. furcatum (72, F), Pseu
doceratium nudum (54, F) and Trichodinium speetonense
(52, F) are very rare to frequent in the subzone.

Thickness and distribution. The thickness of the subzone
is 30-80 m. It constitutes 30 m at section 21 where the
entire subzone is exposed. Part of the subzone is present
in sections 4, 9, Il, 15, 16 and 18, all from the northem
part of the area on Shannon, Kuhn ø and Wollaston
Forland (Figs 2, 5, Enclosure 1).

Geological setting. Sediments belonging in the lower
boundary of the P anaprissum Subzone are exposed in
sections 9, 18 and 21 where they rest on sediments of the
N. kostromiensis Subzone. The lower boundary of the P.

anaphrissum Subzone is not exposed in sections 4, 11, 15
and 17. In section 17 sediments of the P. anaphrissum
Subzone rest unconformably on the Jurassic Bemberg
Formation, an organic rich black mudstone sequence
(Surlyk, 1977a).

Lithology. Dark mudstone sequence with scattered yel
low to orange calcareous kidney shaped concretions up to
15 cm in diameter.

Discussion. According to Sarjeant (1966b), Davey (1974,
1979b), Duxbury (1980) and Heilmann-Clausen (1987)
Pseudoceratium anaphrissum is a good marker for 'mid
dIe' Barremian in north-west Europe. Mutterlose & Hard
ing (1987b) and Harding (1990b) reported the species
only from lower Barremian in North Germany and Eng
land. The species has also been reported from the Barre
rnian of Arctic Norway by Thusu (1978), Aarhus et al.
(1986) and Århus et al. (1990).

Århus et al. (1990, p. 174) reported that "since P
anaphrissum often has an acme occurrence in the low
ermost part of its range (e.g. in the commercial Trom
søyflaket wells) this may be the best practical palynolog
icaI criterion for distinguishing Hauterivian and Barre
rnian strata, although the acme occurrence is probably
situated in the 'middle' Barremain H. rude-Jissicostatum
ammonite Zone according to the literature".

The picture differs in East Greenland where P. ana
phrissum occurs in low numbers in the lower part of its
range together with Nelchinopsis kostromiem'es and Mu
derongia australis and the acme of P anaphrissum oc
curs in the upper part of its range immediately above the
last occurrence of N. kostromiensis. Several observations
indicate that the lowermost occurrence of P. anaphrissum
is diachronous between East Greenland and the Barents
Sea; i.e. the species was present in East Greenland before
its appearance in the Barents Sea. This is supported by
the observation that P. anaphrissum first occurs above the
last occurrence of Muderongia australis in the Barents
Sea, whereas the two species occur together in East
Greenland. The species M. cf. M. asymmetrica (Århus et
al., 1990) looks very similar to the species described here
as M. aff. M. simplex microperjorata. Both species have
their first occurrence in the lowermost part of the P
anaphrissum acme in the Barents Sea and in East Green
land it is therefore suggested that the acme of P. ana
phrissum in the middle-upper part of its range in East
Greenland is the same acme as the one observed in the
lowermost part of the range in the Barents Sea.

Muderongia simplex microperjorata mainly occurs in
the Ryazanian-Valanginian (Davey, 1982b; Heilmann
Clausen, 1987), although the species has also been re
corded from the Hauterivian (Davey, 1982b; Harding,



1986). The illustrations of latest Hauterivian M. simplex
microperforata specimens (Harding, 1986, plate 17, figs
3, 5, 8) indicate similarities with the Greenland materiaI.
Harding also notes that Davey has recorded the sub
species from the lower Barremian offshore Holland (R. J.
Davey, personal communication in Harding, 1986, p.
107), which agrees with the present observation.

The upper Hauterivian -lower Barremian Muderongia
sp. reported from Libya (Dwins & Batten, 1988, plate 34,
figs 18, 19) also resembles M. aff. M. simplex microper
forata from East Greenland.

The species Gonyaulacysta fastigiata has its last oc
currence in the 'middle' Barremian at Speeton (Duxbury,
1980) and in the lower Barrernian of offshore South
Norway (Aarhus et al., 1986). This is in agreement with
the present observations.

Comparison with other zones. The top of the P. anaphris
sum Subzone, here erected for East Greenland, seems to
be similar to the top 01' the P. anaphrissum Subzone (Fig.
9) erected by Davey (I 979b) for north-west Europe. The
tops of both subzones are defined by t.he uppermost
occurrence of P. anaphrissum and occur immediately
below the lowermost occurrence of Palaeoperidinium
cretaceum. However, the base ol' Davey' s (1979b) sub
zone differs slightly by being defined by the first occur
rence of P. anaphrissum.

The Exiguisphaera plectilis Zone erect.ed by Prossl
(1990) for north-west Germany differs from the present
subzone by having the first and last occurrence of P.
anaphrissum (as Aptea anaphrissa) within the zone and
by being defined by the total range of E. plectilis.

The P. anaphrissum Subzone occurs in the interval
covering the upper part of the lower Barrernian and dif
l'ers in that way from the lower to the middle part of the
upper Barremian E. pleetilis Zone (Prossl, 1990). The
Trichodinium aff. T. speetonense Zone 01' Arctic Canada
(Pocock, 1976), the P. anaphrissum Peak Zone of Eastem
Canada and the world-wide P. anaphrissum Subzone
(Williams, 1975; 1977) all cover the entire Barremian
and differ in that way from the present P. anaphrissum
Subzone.

I 3. Pseudoceratium toveae Subzone

Age. Late Barremian.

Definition. The interval from immediat.ely above the last
occurrence of Pseudoceratium anaphrissum to the last
occurrence of Batioladinium longicomutum. The interval
contains the acme of the species Pseudoceratium toveae
sp. nov.
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Characteristic species. The four stratigraphically impor
tant species Hystrichosphaeridium arborispinum (35, L),
Odontochitina operculata (70, F), Pseudoceratium to
veae sp. nov. (68, FB) and Pseudoceratium nudum (54)
are common to dominant in the Pseudoceratium ana
phrissum Subzone (Fig. 8, Enclosure 2) while Acomos
phaera? neptuni (29, LT), Batioladinium 10ngicomUlum
(6, LT), Desmocysta plekta (86, F), Ellipsoidictyum im
perfectum (81, F), Exiguisphaera plectilis (77, F), Hystri
chodinium aff. H. furcatum (72, F), Hystrichodinium ra
moides, Hystrichosphaeridium arborispinum (35, L),
Atopodinium haromense (76, F), Nyktericysta? vitrea (78,
F), Palaeoperidinium cretaceum (71, FS) and Pseudo
ceratium iveri sp. nov. (85, FT, LT) are very rare to
frequent in the subzone.

Thickness and distribution. The subzone is up to 65 m
thick in sections 7, 14, 17 and 21 and up to 30 m of thick
in sections 1,6,8,15, 16 and 19. All ten sections are from
the northern part of the area: Haystack, Kuhn ø and
Wollaston Forland (Figs 2, 5, Enclosure l).

Geological seuing. Sediments belonging in the lower
boundary ol' the P toveae Subzone are exposed only in
sections 15, 16 and 21 where they rest upon sediments of
the Pseudoceratium anaphrissum Subzone. The lower
boundary ol' the P. toveae Subzone is not exposed in
sections I, 6, 7, 8 and 17. Strata of the subzone rest
unconformably on the uppermost Ryazanian - Valangi
nian Young Sund Member (Surlyk, 1978a) in section 14
and rest unconformably on thc uppermost Ryazanian 
Valanginian Albrechts Bugt Member (Surlyk, 1978a) in
section 19.

Lithology. The subzone consist 01' a dark mudstone se
quence with scattered yellow, eroded, ca1careous, kidney
shaped concretions. The lower part of the subzone con
tains scattered, 5-20 cm thick, calcareous bands.

DisCLlSsion. Pseudoceratium toveae sp. nov. has previ
ously been recorded (as P. gochtii) from the Barremian in
northem Canada (Brideaux, 1976, 1977). For further dis
cussion on the relationship of P toveae sp. nov. to P
gochtii see the systematic chapter.

Palaeoperidinium cretaceum has its first occurrence in
the 'rniddle' Barrernian at Speeton, England (Davey,
1979b; Duxbury, 1980). Batioladinium longicomutum,
according to Davey (I979b), has its last occurrence in the
top of the 'middle' Barrernian. Duxbury (1980) reports
the species from lowermost upper Barremian at Speeton.
The species has never been recorded from the uppermost
Barremian in accurately dated sediments in England
whereas according to Harding (I990b) and Pross1 (1990)
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it has a last occurrence very dose to the top of the upper
Barremian in Germany. Heilmann-Clausen (1987, fig. 4))
regards B. longicornutum as a reliable top Barremian
marker. The last occurrence of Hystrichosphaerindium
arborispinum and H. ramoides supports the interpretation
of Heilmann-Clausen (1987) that the subzone interval is
of Late Barremian age.

Atopodinium haromense has its first occurrence in East
Greenland in the P. toveae Subzone where it seems to be
a good marker. The species was originally described (as
Maduradinium sp. A) from Turonian to lower Maastrich
tian offshore south-west Africa by Davey (1978). Davey
(1982a) has also reported the species from the upper
Aptian to the lower Albian in north-west Germany. Later
the species was recorded from the upper Ryazanian to the
upper Barremian in the North Sea well Adda-l and from
Ryazanian to Aptian in the North Sea well 1-1, by Heil
mann-Clausen (1987). Lister & Batten (1988) reported
the species from the lower to upper Aptian deposits in
south-east England. In 1988 the species was formally
described from the upper Oxfordian to the lower Kimme
ridgian (Jurassic) in England by Thomas & Cox (1988).

Nyktericysta? vitrea has its first occurrence in the up
per Barremian in East Greenland which is earlier than the
record of the species from the lower Aptian in south-east
England by Duxbury (1983) and Lister & Batten (1988).
Lister & Batten (1988) divided Duxbury's (1983) Nyk
tericysta? vitrea species into the two species, N.? vitrea
and Australisphaera pseudovitrea. They recorded A.
pseudovitrea from the upper Barremian in southern Eng
land, whereas they only recorded N.? vitrea from the
lower Aptian. Both forms occur together in the upper
Barremian and in the lower Aptian in East Greenland
where the two species seem to grade into each other and
no attempt is made to follow the taxonomic changes of
Lister & Batten (1988).

The new species Pseudoceratium iveri has its first and
last occurrence in the uppermost part of the P. toveae
Subzone where it is a good marker species. It has not
been recorded above the last occurrence of Batioladinium
longicornutum.

Comparison with other upper Barremian zones. The P.
toveae Subzone resembles the Palaeoperidinium creta
ceum Subzone (Fig. 9) established for the upper Barre
rnian in eastem England by Davey (1979b).

The major differences between the two subzones are
the presence of Pseudoceratium toveae sp. nov., only in
Greenland, and B. longicornutum which ranges to the top
of the interval in Greenland but not in England.

The Hurlandsia rugarum - Australisphaera fragilis
(pars) Zone established for the low salinity environment
deposits of the upper Barremian in southern England by

Lister & Batten (1988) cannot be correlated entirely to
the P. toveae Subzone. The two species P. cretaceum and
A. pseudovitrea have their first occurrence in both the P.
toveae Subzone and in the H. rugarum -A.fragilis (pars)
Zone. Batioladinium longicornutum has not been re
corded from the interval in southem England. Pseudocer
atium toveae sp. nov. might be present in England, as P.
pelliferum with rather long horns (Lister & Batten, 1988,
plate 2, fig. 4). The precise stratigraphic position of their
specimen in the H. rugarum - A. fragilis (pars) Zone was
not specified. The upper part of the P. toveae Subzone
may be correlated with the upper part of the lmpagidi
nium alectrolophum Zone (Fig. 9) erected by Prossl
(1990) for the upperrnost Barremian in north-west Ger
many, based on the dominance and extinction of Hystri
chosphaeridium arborispinum in both zones and on the
extinction of Batioladinium longicornutum at the top of
both zones.

II. Pseudoceratium nudum Zone

Age. Earliest Aptian.

Definition. Interval from immediately above the last oc
currence of Batioladinium longicornutum to the last oc
currence of Psedouceratium nudum. The zone is not
subdivided into subzones.

Characteristic species. The stratigraphically importan t

species Circulodinium aff. C. attadalicum (53, LT) is
common to dominant (Fig. 8, Endosure 2) while Exi
guisphaera plectilis (77, L), Heslertonia heslertonensis
(11, L), Hystrichodinium aff. H. furcatum (72, L), Atopo
dinium haromense (76, L), Muderongia tetracantha (8,
L), Nyktericysta? vitrea (78), Pseudoceratium pelliferum
(5, L), P. nudum (54, LT), P. cf. P. retusum (88, F),
Subtilisphaera perlucida (65), Trichodinium speetonense
(52, L) and Vesperopsis longicornis (89, F) are very rare
to frequent in the zone.

Thickness and distribution. The Pseudoceratium nudum
Zone (or part of the zone) is present in sections 6, 7, 17,
19 and 33 from Kuhn 0, Wollaston Forland and Traill 0.
The maximum thickness of the zone, 20 m, is in section
17 (Figs 2, 5, Enc10sure l).

Geological setting. Sediments of the lower boundary of
the zone are present in sections 6, 7 and 17 where they
rest on dark mudstone of the Pseudoceratium toveae
Subzone.

Lithology. In section 17, the sample GGD 324167 from



the lowermost part of the P nudum Zone is a dark mud
stone overiain by a 0.1 to 0.5 m thick ca1careous horizon.
Thc calcareous layer (sample GGU 324268) forms a
plateau, with eroded calcareous nodules (0.2-0.5 m), to
the east of the section. Sample GGU 324269 is from a
dark sandy mudstone at the top of the zone.

Diseussion. Pseudoeeratium nudum has previously been
reported from the upper Hauterivian in Europe (Gocht,
1957) and from the Hauterivian to Barremian in the
District of Mackenzie, Canada (Brideaux, 1977). It was
not reported from the lower Aptian in France and Eng
land (Davey & Verdier, 1974; Duxbury, 1983; Lister &
Batten, 1988).

Circulodinium aff. C. attadalieum is abundant and has
its last occurrence at the top of the P nudum Zone.
Cireulodinium attadalieum was previously reported from
the Aptian stratotype in south-east France (Williams,
1977) and from the Hauterivian to the lower Aptian
offshore eastem Canada (Williams, 1975). Circulodinium
attadalieum is also abundant in the lower Aptian offshore
eastem Canada which, according to Williams (1975), is
indicative of marine transgression.

Aarhus et al. (1986) reported Canninginopsis cf. C.

colliveri to be common, together with the first occurrence
of Muderongia asymmetriea, in an Aptian assemblage
from Andøya, Norway. Cireulodinium cl'. C. eolliveri of
Aarhus et al. (1986) is similar in size and shape to
Circulodinium aff. C. attadalicum of this study and their
M. asymmetrica looks very similar to Vesperopsis longi
eornis (Batten & Lister, 1988) Harding, 1990. The as
semblage from Andøya occurs above the last occurrence
of Muderongia tetracantha and may probably be corre
lated with the upper part of the P nudum Zone of East
Greenland.

In north-west Europe Exiguisphaera pIeetilis and Hes
lertonia heslertonensis have their last occurrences in the
lower Aptian (Heilmann-Clausen, 1987) which correlate
with their extinctions in the P nudum Zone. Pseudoeer
atium retusum was originally reported from the Barre
mian and Aptian in Canada (Brideaux, 1977), whereas
Lister & Batten (1988) only reported this species from the
lower Aptian, which corresponds with the present obser
vation of the occurrence of P cf. P relusum in East
Greenland.

In Europe Muderongia tetraeanlha has only been re
ported above the upper Barremian from Germany by
Below (l982b) but he did not illustrate the forms re
corded from the upper Aptian. Outside Europe the spe
cies has been reported from Neocomian to Aptian in
Canada (Brideaux & Mclntyre, 1975; Poocock, 1976)
and from Neocomian to lower Albian in Australia (Cook
son & Eisenack, 1958; Morgan, 1980; Helby et al.,
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1987). Davey recorded the species (as M. telraeantha
sensu Morgan 1980) from the upper Aptian and lower
Albian in Papua New Guinea. Muderongia tetraeantha
seems to range into the lower Aptian in East Greenland
where is has its last occurrence in the P nudum Zone.
Vesperopsis longicornis has its first occurrence in the top
of the zone immediately above the last occurrence of M.
tetraeantha.

The calcareous layer in the middle part of the zone
might represent the 'medium condensed section' de
scribed from the lower Aptian by Hag et al. (1987). The
present study shows no significant change in the dinofla
gelIate cyst assemblage of the zone except for M. tetra
cantha that occurs below and in the calcareous limestone
and the incoming of Vesperopsis longieornis above the
calcareous layer.

Comparison with other lower Aptian zones. The P nu
dum Zone may be correlated with the lowermost Aptian
Aptea plera acme Zone (now Pseudoceratium plerum
acme Zone, Fig. 9) from southem England (Lister &
Batten, 1988) on the basis of the first occurrence of P
retusum, the last occurrence of Heslertonia heslertonen
sis and the presence of Nykterieysta? vitrea in both zones.
The P nudum Zone shows some similarities with the
lower part of Pocock's (1976) Subtilisphaera terrula 
Muderongia sp. Zone but a more precise correlation is
not possible. The lower Aptian Circulodinium attada
lieum Subzone. establishcd by Williams (1975) for off
shore eastem Canada, corresponds to the P nudum Zone.
Circulodinium aff. C. attadalieum is abundant and has its
last occurrence in the present zone, and C. attadalieum is
abundant and becomes extinct in the Canadian subzone.
Williams (1975) also reports Pseudoeeratium anaphris
sum from the C. attadalicum Subzone but the illustration
(Williams, plate 7, fig. 9) suggests that it may be Pseu
doeeratium retusum which has its first occurrence in the
p nudum Zone.

III. Circulodinium brevispinosum Zone

Age. Early Aptian to early Albian?

Definition. Interval from immediately above the upper
most occurrence of Pseudoceratium nudum to the up
permost occurrence of Circulodinium brevispinosum.

Subdivision. The Circulodinium brevispinosum Zone is
subdivided into the four subzones: (1) Vesperopsis longi
cornis Subzone, (2) Vesperopsis mayi Subzone, (3) Seno
niasphaera microreticulata Subzone and (4) Leptodi
nium? hyalodermopse Subzone (Fig. 7).
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Thickness and distribution in East Greenland. The maxi
mum thickness of the zone is 330 m. It is represented in 9
sections situated on Hochstetter Forland, Shannon, Wol
laston Forland, Hold with Hope and Traill ø (Figs 2, 5,
Enc10sure 1).

III 1. Vesperopsis longicornis Subzone

Age. 'Late' early Aptian.

Definition. Interval from immediately above the upper
most occurrence af Pseudoceratium nudum to immedi
ately below the local lowermost occurrence af Vespe
ropsis mayi.

Characteristic species. The important stratigraphical spe
cies Vesperopsis longicornis (89, LT1) is comrnon to
dominant (Fig. 8, Enc10sure 2) while Circulodinium bre
vispinosum (95, FB), Dingodinium? albertii (9), Nyk
lericysta? vitrea (78), Ovoidinium cinctum (94, FB; L)
and Pseudoceratium cf. P retusum (88) are very rare to
frequent in the subzone.

Thickness and distribution. The Vesperopsis longicornis
Subzone is represented by 18 m af sediment in section 32
and by single samples in sections 3 and 17. The three
sections are from Shannon, Wollaston Forland and Traill
ø (Figs 2, 5, Enclosure 1).

Geological setting. Sediments containing the subzone
rest upon dark sandy mudstone sediments containing the
p nudum Subzone at sections 17 and 37.

Lithology. Dark sandy mudstone, aften with 2-20 cm
thick sandy layers.

Discussion. The Vesporopsis longicornis Subzone is
characterised by the abundance af Vesperopsis longi
cornis and the first occurrence af Circulodinium brevispi
nosum. Circulodinium brevispinosum was originally de
scribed by Pocock (1962) from the Garbutt Formation in
western Canada considered by him to be Barremian to
Aptian. Brideaux (1977, p. 16) discussed the age af the
Garbutt Formation and assigned it to the lower and mid
die Albian and possibly Aptian. Brideaux & McIntyre
(1975) reported the species as Tenua sp. A. from Aptian
to middle Albian in the District of Mackenzie, Canada.
Brideaux (1977) recorded the species in Aptian and AI
bian sediments from the same area.

Brideaux (1977, p. 16) also mentioned that ane speci
men af C. attadalicum, figured by Williams (1975, plate
2, fig. 3) from the Aptian af offshore eastern Canada, is

C. brevispinosum. The distinction between C. attada
licum and C. brevispinosum is mainly based an oma
mentation (see chapter an systematics).

Circulodinium aff. C. attadalicum is quite abundant in
the upper part af its range in East Greenland and does not
occur above the last occurrence af P nudum. Circulodi
nium brevispinosum is not very abundant in the lower
part af its range and has not been recorded together with
P nudum. In Arctic Norway, the first occurrence of C.

brevispinosum has been reported from the Aptian (Thusu,
1978). In spite of the different opinions an the two spe
cies and their apparent grading into each other it is gener
ally agreed that C. brevispinosum has its firs t occurrence
in the lower Aptian.

The first occurrence af Ovoidinium cinctum in the
Vesperopsis longicornis Subzone correlates with other
lower to upper Aptian records af this species by Cookson
& Eisenack (1958) and Lister & Batten (1988) whereas
Helby et al. (1987) recorded the species from the upper
Barremian to the lower Aptian in their Australian zona
tion.

Comparison with other lower Aptian zones. The V. longi
cornis Subzone may be correlated with the upper part af
the lower Aptian Aptea plera acme Zone and the lower
part af the Cepadinium variabile acme Zone (Fig. 9) from
southern England (Lister & Batten, 1988) an the basis af
the presence af Dingodinium? albertii, Nyktericysta? vit
rea and the absence af Heslertonia heslertonensis in both
intervals. Ovoidinium cinctum, present in this subzone,
first occurs in England in the younger early Aptian - late
Aptian Impagidinium alectrolophum Zone (Lister & Bat
ten, 1988).

The Vesperopsis longicornis Subzone can be correlated
with the part af the Aptian Subtilisphaera perlucida 
Systematophora schindewolfii Zone (Williams, 1975)
that is situated imrnediately above the Circulodinium
attadalicum Subzone (Williams, 1975) (see also the dis
cussion of the P nudum Subzone above).

III 2. Vesperopsis mayi Subzone

Age. Latest early Aptian - early late Aptian?

Definition. Interval from the lowermost occurrence af
Vesperopsis mayi to immediately below the lowermost
occurrence af Senonia~phaeramicroreticulata.

Characteristic species. The two stratigraphically impor
tant species Canningia reticulata (103, F, LT) and Odon
tochitina operculata (70) are common to dominant (Fig.
8, Enc10sure 2) while Carpodinium granulatum (102, F),



Circulodinium brevispinosum (95), Dingodinium? alber
tii (9, L), Leptodinium cancellatum (101, F), Nykte
ricysta? vitrea (78, L) and Vesperopsis mayi (98, FB) are
very rare to frequent in the subzone.

Thickness and distribution. The subzone is represented
by 85 m in section 12 and approximately 100 m in section
13, both from the northem part of Wollaston Forland
(Figs 2, 5, Enclosure 1).

Geological selting. Sediments of the subzone rest at sec
tion 13 on the Bembjerg Formation (Surlyk, 1977a), a
Jurassic black mudstone sequence.

Lithology. The subzone is represented by a dark sandy
mudstone sequence with occasional 2-20 cm thick sandy
layers.

Discussion. Vesperopsis mayi has previously been re
ported from the Albian in the Western Interior, USA
(Bint, 1986) and the very similar species Muderongia
asymmetrica (see the discussion V. mayi in the systematic
chapter) has been reported from the Aptian, Arctic Nor
way (Thusu, 1978; Aarhus et al., 1986). Duxbury (1983)
recorded M. asymmetrica from the lowermost part of the
Aptian in south-east England. M. asymmetrica has also
been reported from the Aptian to lower Albian, Arctic
Canada (Brideaux, 1977). The first occurrence of V. mayi
in the upper part of the lower Aptian in East Greenland
correlates reasonably well with previous observations.

Leptodinium cancel/atum was originally described
from the middle Albian from Canada (Brideaux & McIn
tyre, L975) but the first occurrence in the lower to upper
Aptian of East Greenland agrees with the upper Aptian
first occurrence reported from north-west Germany (Da
vey, 1982a).

Canningia reticulata has only been recorded from the
upper part of the V. mayi Subzone. The specimens from
East Greenland are aImost identical to the specimens of
Canningia reticulata which Below (1981) reported to be
abundant in upper Barremian, upper Aptian and Iower
Albian deposits from Morocco.

The presence of Carpodinium granulalum may in
dicate upper Aptian (Prassl, 1990). The presence of
Nyktericysta? vitrea indicates lower Aptian (Duxbury,
1983; Lister & Batten, 1988). As discussed above, the
Vesperopsis mayi Subzone may cover part of the lower
Aptian as well as part of the upper Aptian.

Comparison with olher Zones. The V. mayi Subzone is
possibly a correlative with the uppermost part of the
lower Aptian - upper Aptian lmpagidinium alectrolo
phum Zone (Lister & Batten, 1988) from southem Eng-
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land (Fig. 9). This correlation is based on the last OCCUf

rence of N.? vitrea in both zones.

III 3. Senoniasphaera microreticulata
Subzone

Age. Late Aptian to early Albian.

Definition. Interval from the lowermost occurrence of
Senoniasphaera microreticulata to the uppermost occur
rence of S. microreticulata.

Characteristic species. There are three stratigraphically
important species Ellipsoidictyum imperfectum (81), Pa
laeoperidinium cretaceum (71) and Senoniasphaera mi
croreticulata (IOS, FB, LT) all common to dominant (Fig
8, EncJosure 2) while Cauca parva (107, F), Circulodi
nium brevispinosum (95), Dingodinium? albertii (9, L),
Gonyaulacysta aff. G. cassidata (106, F), Leptodinium
cancellatum (101), Hapsocysta? benteae sp. nov. (109,
FT) and Vesperopsis mayi (98) are very rare to frequent in
the subzone.

Thickness and distribution. The complete subzone mea
sures approximately 175 m in section 13, whereas part of
it is present in sections 12 and 17. The subzone is only
recorded from Wollaston Forland (Figs 2, 5, Enclosure
1).

Geological setting. Sediments of the subzone rest upon
dark sandy mudstone belonging in the Vesperopsis mayi
Subzone at sections 12 and 13. In section 17 sediments of
the subzone probably rest unconformably on dark sandy
mudstone of the Vesperopsis longicornis Subzone.

Lithology. Dark sandy mudstones with increasing abun
dance of sandstone layers (20-60 cm thick) in the upper
part of sections 13 and 17.

Discussion. Senoniasphaera microreticulata has previ
ously been reported from presumed middle AIbian in the
Barents Sea (Århus, 1991), from presumed middle AI
bian in the District of Mackenzie, Canada (Brideaux &
McIntyre, 1975) and from presumed lower to upper Al
bian offshore eastem Canada (Bujak & Williams, 1978).
The middle Albian range for S. microreticulata and Luxa
dinium primulum Brideaux & McIntyre, 1975 proposed
by Brideaux & Mcfntyre (1975) has been questioned by
Duxbury (1983, p. 71). Duxbury found a short range of
Luxadinium primulum in the lower Albian in England,
and on this basis he interpreted Brideaux and McIntyre's
presumed middJe Albian strata to be lower Albian. Århus
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(1991) also suggested amiddle Albian age for S. micro
reticulata, but Århus mentioned some conflicting data.
Århus (1991, p. 13) suggested that the last occurrence of
the Circulodinium colliveri - brevispinosum group is a
stratigraphical marker for the lower Albian in core
723114-U-l from the Barents Sea and in Peary Land,
North Greenland. However, Århus recorded a specimen
of the C. coiliveri - brevispinosum group in the upper
part of the range of S. microreticulata, from core 7231/4
U-l. The fact that C. brevispinosum specimens are re
corded together with S. microreticulata specimens in
Canada (Brideaux & Mclntyre, 1975) and in the present
study from East Greenland provides further support that
S. microreticulata may indicate lower Albian.

Cauca parva has its first occurrence in the S. microre
ticulata Subzone. Davey & Verdier (1971, 1974) re
corded the species from upper part of upper Aptian to
upper middle Albian in south-east France. According to
Heilmann-Clausen (1987) the species is rare in upper
Barremian and in the lower Aptian but quite common in
the middle Albian.

Hapsocysta? benteae sp. nov. (= Hapsocysta sp. (Da
vey, 1982a» has its first occurrence in the uppermost
Aptian in north-west Germany according to Davey
(1982a). Hapsocysta? benteae has its first occurrence in
the uppermost part of the S. microreticulata Subzone
which may indicate that the subzone has an late Aptian to
early Albian age.

The last occurrence of Dingodinium? alber/ii in the
subzone also indicates a late Aptian - early Albiari age.
The species is known to range up into the lowermost
Albian in north-west Germany (Davey, 1982a) and up
permost Aptian in south-east France (Davey & Verdier,
1974).

Comparison with previous zones. The S. microreticulata
Subzone is difficult to compare with Lister & Batten's
(1988) upper Aptian zones. Senoniasphaera microreti
culata has not been reported from north-west Europe.
The present subzone may correlate with part of the H.
schindewolfii - S. perlucida Zone (Fig. 9) for eastern
Canada and world-wide (Williams, 1975; 1977).

III 4. Leptodinium? hyalodermopse
Subzone

Age. Early Albian.

Definition. Interval from immectiately above the last oc
currence of Senoniasphaera microreticulata to the last
occurrence of Circulodinium brevispinosum.

Characteristic species. The two stratigraphically impor
tant species Circulodinium brevispinosum (95, LT) and
Vesperopsis longicornis (89, FB2, LT) are common to
dominant (Fig. 8, Enclosure 2) while Batioladinium mi
cropodum (57, L), Cauca parva (107), Hys/richosphae
rina schindewolfii (73, L), Leptodinium? hyalodermopse
(38, LT), Odontochitina singhii (112, F), Pseudoceratium
polymorphum (110, F) and Subtilisphaera perlucida (65,
L) are very rare to frequent in the subzone.

Thickness and distribution. The lower part of the subzone
is 20 m thick in section 13 and the upper part reaches a
maximum thickness of 16 m in sections 2, 26 and 34. The
sections are situated on Hochstetter Forland, Wollaston
Forland, Hold with Hope and Traill ø (Figs 2, 5, Enclo
sure I).

Geological set/ing. Sediments of the subzone rest upon
dark sandy mudstones with sandy layers belonging in the
Senoniasphaera microreticulata Subzone in section 13.
The L.? hyalodermopse Subzone is overlain by basalts.

Lithology. Dark mudstones with occasional sands.

Discussion. Circulodinium brevispinosum has previously
been reported from the Aptian in Arctic Norway (Thusu,
1978), lower Albian in Peary Land, North Greenland and
upper Aptian to 10wer Albian, with a single recording
from middle Albian as Circulodininum colliveri - bre
vispinosum, from the Barents Sea (Århus, 1991). The
species apparently ranges into the lower Albian in the
District of Mackenzie and Edmonton Embayment, Cana
da (Brideaux, 1977; Banerjce & Davies, 1988).

Vesperopsis longicornis is quite abundant in the upper
part of the L.? hyalodermopse Subzone, but V longi
cornis, absent from the Vesperopsis mayi and the Seno
niasphaera microreticulata Subzones, apparently has two
acmes. The first occurs in the Jower Aptian Vesperopsis
longicornis Subzone, and the second in the lower Albian
L.? hyalodermopse Subzone, where it also has its last
occurrence.

A few specimens of Subtilisphaera perlucida and Hy
strichosphaerina schindewolffi have been recorded in the
upper part of the subzone. In north-west Europe the two
species have their last occurrences in the lower Albian
(Heilmann-Clausen, 1987).

Leptodinium? hyalodermopse (as Rhynchodiniopsis
hyalodermopsis) has its last occurrence in the mid lower
Albian in north-west Germany (Prossi, 1990) just below
the first occurrence of Litosphaeridium arundum and
above the firs t occurrence of Rhombodella paucispina.
Leptodinium? hyalodermopse also has its last occurrence
immediately below the firs t occurrence of L. arundum in



East Greenland. This level has been determined as the
lower-middle Albian boundary based on the coinciding
first occurrences of L. arundum, Rhombodella paucispina
and Chichaouadinium vestitum. The inconsistency of the
age determination from East Greenland with the age
determination from Germany rnight be explained by a
hiatus in the upper part of lower Albian in East Green
land. Leptodinium? hyalodermopse ranges, according to
Brideaux & McIntyre (1975), into the middle Albian in
Canada where the last occurrence of the species is in the
middle of the range of Senoniasphaera microreticulata.
Århus (1991) observed the same in the Barents Sea,
whereas L. ? hyalodermopse last occurs in East Greenland
above the last occurrence of S. microreticulata.

Odontochitina singhii has its first occurrence in East
Greenland in the L.? hyalodermopse Subzone. Århus
(1991) recorded the species from Aptian - lower Albian
to middle Albian, Spitsbergen, Norway. It has its first
occurrence in the upper Albian in western Canada (Singh,
1983). Dixon et al. (1989) discuss their record of the
species in assemblages from the Northwest Territories,
Canada and propose a late middle to late Albian age for
the first occurrence. The species also has been recorded
from the lower to upper Albian in Australia (Morgan,
1980).

Pseudoceratium polymorphum has its first occurrence
in the lower part of the subzone and ranges up to the
uppermost middle Albian. The species is restricted to the
Aptian and lower Albian in north-west Europe (Heil
mann-Clausen, 1987). The last occurrences of Circulodi
nium brevi,vpinosum and Subtilisphaera perlucida, the
presence of Odontochitina singhii and the absence of the
Albian species Litosphaeridium arundum and Chi
chaouadinium vestitum indicate a late Aptian? to early
Albian age for the subzone.

Comparison \Vith other zones. Correlation with the upper
Aptian zones established by Lister & Batten (1988) for
southern England is difficult. Part of the L.? hyaloder
mopse Subzone may be correlated with the mid to up
permost lower Albian Scriniodinium heikei Zone (Fig. 9)
established by Prossl (1990) for north-west Germany
based on the extinction of L.? hyalodermopse in both
zones. The L.? hyalodermopse Subzone may possibly
correlate with the upper part of the Aptian S. perlucida 
H. schinde\Voljii Zone (Williams, 1977).

IV Rhombodella paucispina Zone

Age. Early? to rniddle Albian.

35

Definition. Interval from immediately above the upper
most occurrence of Circulodinium brevispinosum to im
mediately below the lowermost occurrence of Subtili
sphaera kalaalliti sp. nov.

Subdivision. The Rhombodella paucispina Zone is sub
divided into the two subzones. (I) Litosphaeridium arun
dum Subzone and (2) Chichaouadinium vestitum Sub
zone (Fig. 7).

Thickness and distribution in East Greenland. The maxi
mum thickness of the zone is 500 m. It is present in 6
sections situated on Shannon, Wollaston Forland, C1aver
ing ø and Hold with Hope (Figs 2, 5, Enclosure l).

IV l. Litosphaeridium arundum Subzone

Age. Early? to middle Albian.

Definition. Interval from immediately above the upper
most occurrence of Circulodinium brevispinosum to im
mediately below the acme of Chichaouadinium vestitum.

Characteristic species. The three stratigraphically impor
tant species Oligosphaeridium sp. I (108), Palaeoperidi
nium cretaceum (71) and Vesperopsi.l' mayi (98) are com
mon to dominant (Fig. 8, Enclosure 2) while Apteodinium
ct". A. grande (121, F), Batioladinium shaftesburiense sp.
nov. (113, FB), Bourkidinium granulatum (\ 19, F), Chi
chaouadinium vestitum (114, FB), DiscOl'sia nanna (74),
Kleithriasphaeridium eoinodes (13, L), Leptodinium can
cellatum (lal), Litosphaeridium arundum (l16,FB),
Odontochitina singhii (112), Pseudoceratium expolitum
(115, FB) and Rhombodella paucispina (118, FB) are
very rare to frequent in the subzone.

Thickness and distribution. The subzone is 300 m thick in
section 20, approximately 355 m in section 23 and 150 m
in section 22. It is only tepresented by a few samples in
sections 5, 21 and 26. The sections are distributed on
Shannon, Wollaston Forland, C1avering ø and Hold with
Hope (Figs 2, 5, Enclosure 1).

Geological setting. Sediments containing the base of the
subzone are only recorded at section 26 where they rest
upon dark mudstones assigned to the Leptodinium? hya
lodermop.l'e Subzone. Sediments assigned to the L. arun
dum subzone rest unconformably upon sediments con
taining the upper Barremian Pseudoceratium toveae Sub
zone in section 21 and unconformably overlie a grey
coarse-grained Jurassic sandstone in section 22.
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Lithology. Dark mudstones with light brown calcareous
concretions and cone in cone struclures which contain
occasional sandstone beds with small rippies and flute
marks. The subzone is overiain by Tertiary basalts in
section 22.

Discussion. The coincidence that several species have
their last or first occurrences at the base of the present
subzone (Fig. 8) might indicate the presence of a hiatus
between the Leptodinium? hyalodermopse and Leptodi
nium arundum Subzones.

Lilosphaeridium arundum ranges from lower to upper
Albian in north-west Europe and world-wide (Heilmann
Clausen, 1987; Williams & Bujak, 1985). Pseudocer
atium expolitum, which has its first occurrence at the base
of the L. arundum Subzone, has previously been recorded
from middle to upper Albian of western Canada (Bri
deaux, 1971; Singh, 1971).

Singh (1983) reported Bourkidinium granulatum from
the upper Aptian to lower Cenomanian of western Cana
da. The species was originally recorded from the upper
Aptian and Albian in Australia (Morgan, 1975). It is rare
in East Greenland, where it has its first occurrence in the
L. arundum Subzone.

Rhombodella paucispina also has its first occurrence in
the L. arundum Subzone and is almost always present,
but rare. The species has previously been recorded from
the Albian in Germany (Alberti, 1961), from the upper
Aptian and lower Albian in north-west Germany (Davey,
1982a), from the uppermost Aptian to lowermost upper
Cenomanian in north-west Germany (Prossi, 1990), from
the middle to upper Albian in France (Davey & Verdier,
1971), middle Albian, Barents Sea (Århus, 1991), the
upper Albian to lower Cenomanian (as R. natans) from
Bathurst Island, AustraJia by Norvick & Burger (1976)
and from the Aptian to Albian as R. natans (jr. syn. of R.
paucispina) in Australia (Cookson & Eisenack, 1962b).
There is no published record of the species from Canada,
but I have recognized the first occurrence of R. pau
cispina in samples also yielding the first occurrence of C.

vestitum and P. expolitum in samples from Axel Heiberg
Island, Arclic Canada (kindly provided to me by ISPG,
Calgary, Canada).

Oligosphaeridium sp. I dominates the dinoflagelIate
cyst assemblage in the upper part of the subzone. Århus
(199 I) recorded the same species from the middle Albian
at Spitsbergen, Norway. The species Chichaouadinium
vestitum (see also discussion in the systematic part) has
previously been recorded from middle Albian from Spits
bergen by Århus (1991), lower to upper Albian offshore
eastern Canada by Williams (1975) and from the middle
and upper Albian from Alaska by May & Slein (1979)
and Arctic Canada by Doerenkamp et al. (1976). Singh

(1971) reported the species from the upper part of rniddle
Albian and upper Albian in western Canada.

Only a few specimens of Apteodinium cf. C. grande
were observed in the subzone. Heilmann-Clausen (1987)
reported A. grande from uppermost middle Albian and
upper Albian in north-west Europe.

The subzone has been dated as Albian based on the
presence of the species Lilosphaeridium arundum and
Chichaouadinium vestitum. The first occurrence of Pseu
doceratium expolilum indicates that part or perhaps the
entire subzone is of middle Albian age.

Comparison with other Albian zones. The L. arundum
Subzone may be correlated with part of the Protoellipso
dinium spinocristalum Subzone which belongs to the
lower half of the world-wide Albian Chichaouadinium cf.
C. vestitum Zone (Fig. 9) established by Williams (1977).

IV 2. Chichaouadinium vestitum Subzone

Age. Middle Albian.

Definition. Interval from the acme of Chichaouadinium
vestitum to immediately below the lowermost occurrence
of Subtilisphaera kalaalliti sp. nov.

Characlerislic species. The two species Odontochilina
operculata (70) and Palaeoperidinium cretaceum (71)
are common to dominant (Fig. 8, Enclosure 2) while
Apteodinium cf. A. grande (121, L), Batioladinium shaf
lesburiense sp. nov. (113, L), Chichaouadinium vestitum
(114, LT), Ellipsoidictyum impeifectum (81, LT), Lep
todinium cancellatum (101, LT) Odontochitina singhii
(I 12, L), Protoellipsodinium spinocristatum (125, F, LT),
Pseudoceratium eisenackii (92, LT) and Rhombodella
paucispina (118) are very rare to frequent in the subzone.

Thickness and distribution. The subzone is only present
in seclion 20 (approximalely 170 m thick) and in section
23 where it is less than 100 m thick. The subzone is
recorded from Wollaston Forland and Clavering ø (Figs
2, 5, Enclosure l).

Geological selling. Sediments assigned to the subzone
rest upon dark mudstones of the Litosphaeridium arun
dum Subzone and are overlain by Tertiary basalts.

Lilhology. Sandy streaked mudstones with incipient rip
ples concentrated in bands of 0.2-1.0 m thickness.

Discussion. The C. vestitum Subzone is characterised by
the last occurrence of many species, especiaIly at the very



top of the exposed part of the subzone. The many last
occurrences and the fact that the sediments assigned to
the subzone are cut off by basalts indicate a hiatus be
tween the strata dated as middle and late Albian.

Protoellipsodinium spinocristatum is the only species
with a first occurrence in the subzone, but it is rare. The
species range from the lower Aptian to upper Albian in
south-east France (Davey & Verdier, 1971, 1974). Chi
chaouadinium vestitum has also previously been reported
to have its last occurrence in the upper Albian (see dis
cussion of the C. vestitum in the systematic chapter).
Leptodinium cancellatum is reported as having its last
occurrence in lower Albian in north-west Europe (Heil
mann-Clausen, 1987) whereas Costa & Davey (1992)
reported it from the base of the upper Aptian to the lower
part of the upper Albian in England and in the North Sea.
Brideaux & Mclntyre (1975) reported the species to
range up to the middle Albian in the District of Macken
zie, Canada. They also recorded the last occurrence of
Ellipsoidictyum imperfectum in the uppermost middle
Albian of the same area whereas Costa & Davey (1992)
reported the last occurrence of the species in the upper
Albian in England an the North Sea. Ellipsoidictyum
imperfectum has not been recorded above the C. vestitum
Subzone in East Greenland.

Apteodinium cf. A. grande has not been recorded above
the present subzone. The species is very rare in the
material studied from East Greenland and no stratigra
phic conclusion has bcen based on this last occurrence.

The last occurrences of E. imperfectum and L. cancel
latum may indicate amiddle Albian age for the subzone.

Comparison with other Albian zones. The C. vestitum
Subzone might be correlated with the lower part of the
uppermost lower Albian to mid upper Albian Ascodinium
scabrosum Zone (Fig. 9) erected for north-west Germany
by Prossl (1990) based on the extinction of Odontoch
itina singhii in both zones. The C. vestitum Subzone may
be correlated with the world-wide lower to middle Albian
Protoellipsedinium spinocristatum Subzone (Williams,
1977) which is defined as the interval from the first
appearance of P spinocristatum to the first appearance of
Xenascus ceratioides.

V. Subtilisphaera kalaalliti Zone

Age. Late Albian to ?early Cenomanian.

Definition. The base of the zone is defined on the first
occurrence of Subtilisphaera kalaalliti sp. nov. The upper
boundary is defined on the last local occurrence of Epeli
dosphaeridia spinosa.
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Subdivision. The Subtilisphaera kalaalliti Zone is divided
into four subzones; (1) Wigginsiella grandstandica Sub
zone, (2) Odontochitina ancala Subzone, (3) Ovoidi
nium? sp. l Subzone and (4) Epelidosphaeridia spinosa
Subzone (Fig. 7).

Thickness and distribution. The maximum thickness of
the zone is 485 m. It is present in 13 sections in the
southem part of the area studied on Hold with Hope,
Geographical Society ø and Trail1 ø (Figs 2, 5, Enclosure
l).

V 1. Wigginsiella grandstandica Subzone

Age. Early late Albian.

Definition. Interval from the first occurrence of Sub
tilisphaera kalaalliti sp. nov. to immediately below the
first occurrence of Odontochitina ancala.

Characteristic species. The three stratigraphically impor
tant species Circulodinium sp. l (128, FB), Rhombodella
paucispina (118), Subtilisphaera kalaalliti sp. nov. (132,
FB) are common to dominant (Fig. 8, Enclosure 2) while
Dorocysta litotes (130, FB), Palaeohystrichophora in
fusorioides (131, FB), Wigginsiella grandstandica (127,
FB) and Xiphophoridium alatum (134, FB) are very rare
to frequent in thc subzone.

Thickness and distribution. The subzone is 65 m thick in
section 31 and occurs in one sample in section 29, both
from Geographical Society ø (Figs 2, 5, Enclosure l).

Geological setting. The base of sediments belonging in
the subzone has been recorded in section 31 where it rests
unconformably upon middle Jurassic sandstones.

Lithology. Dark sandy mudstones with scattered sand
stone layers.

Discussion. The coincidence that several species have
their last or first occurrences at the base of the present
subzone (Fig. 8) may indicate the presence of a hiatus
between the strata here dated as middle and late Albian.

Wigginsiella grandstandica, which has its firs t occur
rence at the base of the W grandstandica Subzone, has
previously only been reported from Alaska (as Genus A,
May & Stein, 1979; May, 1979). Lucas-Clark (1987)
refers to oral communications with J. Bennett, H. Haga,
F. E. May and V. D. Wiggins (1982-1984), who have
used the species as an upper Albian marker in Alaska.
The species is also recorded from Axel Heiberg Island,
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Arctic Canada in samples kindly provided by the ISPG,
Calgary, Canada. There W grandstandica occurs together
with Chichaouadinium vestitum, Luxadinium propatalum
and Rhombodella paucispina. The first occurrence of the
W grandstandica in Canada occurs immediately above
the last occurrence of Odontochitina singhii. The ranges
of Leptodinium cancellatum and W grandstandica over
lap in the Canadian material.

Dorocysta litotes was originally described from the
Cenomanian of England and France by Davey (\970).
Williams & Bujak (\985) assign a lower Cenomanian
range to the species whereas Brideaux & Myhr (\976)
reported the species from unspecified Albian and Ceno
manian in the District of Mackenzie, Canada. Dorocysta
litotes is rare but consistent in the W grandstandica
Subzone.

The new species Subtilisphaera kalaalliti occurs for
the first time in the W grandstandica Subzone.

The species Circulodinium sp. lis abundant through
out the subzone. Rhombodella pausispina, which is rare
in the two previous subzones, becomes common in the
uppermost part of the W grandstandica Subzone. Palae
ohystrichora infusorioides and Xiphophoridium alatum
have their first occurrences in this subzone. These species
have not previously been recorded below the upper Al
bian aceording to Davey & Verdier (1971; 1973) and
Williams & Bujak (1985), indicating a late Albian age for
the subzone. Prossl (1990) recorded X. alatum from up
permost middle Albian to upper Turonian in north-west
Germany.

Comparison with other upper Albian zones. The up
permost part of the Ascodinium scabrosum Zone (up
permost lower Albian to upper Albian; Fig. 9), erected for
north-west Germany by Prossl (\990), may be correlated
with the present subzone based on the first occurrence of
X. alatum in both zones. However the A. scabrosum Zone
ditrers by the absence of P. infusorioides and D. litotes.
The W grandstandica Subzone may be eorrelated with
the lower part of the world-wide Xenascus ceratioides 
Carpodinium obliquicostatum Subzone (Williams, 1977)
based on the first occurrence of P. infusorioides and X.
alatum within both subzones.

V 2. Odontochitina ancaLa Subzone

Age. Mid late Albian.

Definition. Interval from the first occurrence of Odon
tochitina ancaia to immediately below the first occur
renee of Ovoidinium? sp. 1.

Characteristic species. The three stratigraphically impor
tant species Circulodinium sp. l (128, L), Rhombodella
paucispina (l 18) and Subtilisphaera kalaalliti sp. nov.
(132) are common to dominant (Fig. 8, Enclosure 2)
while Cauca parva (107, L), Dorocysta litotes (130),
Epelidosphaeridia sp. 1 (138, FB), Litosphaeridium
arundum (116, L), Odontochitina ancala (126, FB),
Odontochitina costata, Palaeohystrichophora infuso
rioides (131), Wigginsiella grandstandica (127, L) and
Xiphophoridium alatum (134) are very rare to frequent in
the subzone.

Thickness and distribution. The subzone is represented
by 160 m in section 30 and approximately 220 m in
section 37. Part of the subzone is present in sections 28,
35, 36 and 38. The subzone was only observed in the
southern part of the area at Hold with Hope, Geographi
cal Society ø and Traill ø (Figs 2, 5, Enclosure 1).

Geological setting. The lower part of the sections of the
O. ancaia Subzone are the basal sediments in these sec
tions.

Lithology. Dark sandy mudstoncs contammg scattered
sandstone intervals with small scale rippies and cross
bedding. Section 30 seems to represent 2 or 3 upwards
coarscning sequences.

Discussion. Odontochitina ancaia has previously been
recorded from the middle and upper AJbian from Western
Interior, USA (Bint, 1986) and from the middle and upper
Albian, Alaska where May & Stein (1979) recorded the
species as O. cf. O. operculata.

Cauca parva, which has its last occurrence within the
O. ancaia Subzone, last occurs in the middle Albian
strata in north-west Europe but specimens, probably re
worked, have been observedin the upper Albian and
lower Cenomanian (Heilmann-Clausen, 1987). Cauca
parva ranges world-wide up to the top uf the upper
Albian according to Williams & Bujak (1985).

The last occurrence of Litosphaeridium arundum
within the subzone, currelates with the last occurrence of
the species in the lower part of upper Albian in the Paris
Basin in France (Davey & Verdier, 1971). Rhombodella
paucispina is very abundant in the subzone. This species
has not prcviously been reported from sediments younger
than late Albian in Europe and Canada, whereas the
species seems to range into the Cenomanian in Australia
(see discussion at the L. arundum Subzone). The O.
ancaia Subzone is duminated by Rhombodella pauci
spina and Subtilisphaera kalaalliti sp. nov.

The first occurrence of Odontochitina costata occurs
within the subzone. The species has previously been



recorded from the upper Albian in France (Davey &
Verdier, 1973) and from the middle and upper Albian of
western Canada (Singh, 1971).

The presence of o. eostata, P. infusorioides, R. pau
cispina, Xiphophoridinium alatum and the last occur
rence of L. arundum indicate amid late Albian age for the
subzone.

Comparison with other upper Albian zones. The middle
part of the O. aneaia Subzone may possibly be correlated
with the base of the middle part of the upper Albian to
lowermost Cenomanian Litosphaeridium siphoniphorum
Zone (Fig. 9) erected for north-west Germany by Prassl
(1990). The correlation is based on the extinction of
Litosphaeridium arundum and presence of Xiphophori
dium alatum in both zones. The o. ancaia Subzone may
be correlated with the world-wide Xenaseus eeratioides 
Carpodinium obliquieostatum Subzone (Williams, 1977;
Fig. 9) based on the presence of P. infusorioides and X.
alatum in both subzones.

V 3. Ovoidinium? sp. 1 Subzone

Age. Mid to late Albian.

Dejinition. Interval from the lowermost occurrence of
Ovoidinium? sp. 1 to immediately below the lowermost
occurrence of Epelidosphaeridia spinosa.

Charaeteristie species. The three stratigraphically impor
tant species Rhombodella paucispina (118), Ovoidinium?
sp. 1 (140, FB) and Subtilisphaera kalaalliti sp. nov.
(132) are common to dominant (Fig. 8, Enclosure 2)
while Doroeysta litotes (130), Epelidosphaeridia sp. l
(138, L), Fromea aff. F. expolita (143, F, LT), Odonto
ehitina aneaia (126, L), Ovoidinium sp. 2 (141, F, LT),
Palaeohystriehophora infusorioides (131), Vesperopsis
mayi (98, LB), Xenaseus eeratioides (144, F) and Xipho
phoridium alatum (134) are very rare to frequent in the
subzone.

Thiekness and distribution. The complete subzone is rep
resented by approximately 255 m of sediments at section
30 whereas only part of the subzone is present in sections
24, 25, 27 and 40. All five sections are situated in the
southern part of the area on Hold with Hope, Geographi
cal Society ø and Traill ø (Figs 2, 5, Enclosure 1).

Geological seUing. Sediments belonging in the lower part
of the subzone rest upon dark sandy mudstones of the
Odontoehitina aneaia Subzone in sections 30 and 40. The
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age of the underlying sediments in the remaining sections
has not been determinated.

Lithology. Dark sandy mudstones with severaJ JenticuJar
and crossbedded sandstone layers up to 12 m thick. The
upper part of section 24 is covered by Tertiary basalts.

Diseussion. Ovoidinium? sp. l is quite abundant in the
lower part of the Ovoidinium? sp. l Subzone. The species
is, according to L. I. Costa (personal communication,
1989) very abundant in the upper Albian to lowermost
Cenomanian in the Troms and Hammerfest basins, off
shore north-west Norway.

Fromea aff. F. expolita in East Greenland is restricted
to the Ovoidinium? sp. 1 Subzone. The species has certain
similarities to F. expolita, which previously has only been
described from the Hauterivian and Barremian in the
District of Mackenzie, Canada, by Brideaux (1977).

Vesperopsis mayi, which in East Greenland seems to
range up into the middle part of the upper Albian, has
previously been recorded from the Albian (Bint, 1986).
Xenascus eeratioides first occurs in the middle part of the
Ovoidinium? sp. 1 Subzone. The species has previously
been recorded from the middle· and upper Albian in
France (Davey & Verdier, 1971). The world-wide range
of X. eeratioides is, according to Williams & Bujak
(1985), middle Albian to lowermost Maastrichtian.

Few specimens ol' Odontoehitina aneaia occur in the
subzone. The species has not been recorded from post
late Albian strata in this study or previously (Bint, 1986).

The abundance of R. paucispina indicates a late Albian
age for the subzone.

Comparison with other upper Albian zones. The Ovoidi
nium? sp. 1 Subzone may possibly be correlated with the
middle part of the upper Albian to lowermost Ceno
manian Litosphaeridium siphoniphorum Zone (Fig. 9)
erected for north-west Germany by Prassl (1990). The
correlation is based on the first occurrence of Xenaseus
eeratioides in both zones. The Ovoidinium? sp. 1 Sub
zone may be correlated with the upper part of the world
wide middle to upper Albian Xenascus ceratioides 
Carpodinium obliquicostatum Subzone (Williams, 1977)
based on the first occurrence of X. ceratioides in both
subzones.

V 4. Epelidosphaeridia spinosa Subzone

Age. Late Albian - middle? Cenomanian.

Definition. The lower boundary of the subzone is defined
by the lowermost occurrence of Epelidosphaeridia spi-



40

nosa. The upper. boundary is defined by the local last
occurrence of Epelidosphaeridia spinosa.

Characteristic species. The two stratigraphical important
species Rhombodella paucispina (118) and Subtili
sphaera kalaalliti sp. nov. (132) are common to dominant
(Fig. 8, Enc10sure 2) while 8atioladinium jaegeri (67),
Desmocysta plekta (86), Dorocysta litotes (130), Epeli
dosphaeridia spinosa (145, FB), Palaeohystricophora in
fusorioides (131), Palaeoperidinium cretaceum (71),
Ovoidinium? sp. 1 (140), Xenascus ceratioides (144) and
Xiphophoridium alatum (134) are very rare to frequent in
the subzone.

Thickness and distribution. The subzone has only been
recorded in 5 m of thick dark mudstone at section 39 on
Traill ø (Figs 2, 5, Enc10sure 1).

Discussion. Epelidosphaeridia spinosa was originally de
scribed from the lower Cenomanian in England by Cook
son & Hughes (1964). Davey (1969) recorded the species
from lower and middle horizons of the Cenomanian in
England and France and from one Albian sample (Sas.
1023) from Saskatchewan, Canada. The Albian age of the
sample was confirmed by Singh (1983, table 7). Davey &
Verdier (1971; 1973) reported the species from the upper
Albian in France and Foucher (1979) reported a up
permost Cenomanian extinction of E. spinona in France
and Europe. Dorocysta litotes is, according to Williams

& Bujak (1985), a lower Cenomanian species and it has
previously only been reported from Albian strata in a well
from the District of Mackenzie, Canada (Brideaux &
Myhr, 1976).

Batioladinium jaegeri, Palaeoperidinium cretaceum
and Rhombodella paucispinosa (as R. natans) all have
their last occurrences at the top of the upper Albian
(1ower Vraconian) Stoliczkaia blancheti arnmonite zone
in the Vraconian type section in France (Davey & Ver
dier, 1973). In the same area the first occurrence of
Epelidosphaeridia spinosa is reported from the top of the
underlying upper Albian, pre-Vraconian, Mortoniceras
inflatum ammonite zone (Davey & Verdier, 1973). The
fact that the four species also occur together in East
Greenland indicates that the Epelidosphaeridia spinosa
Subzone may be of late Albian age.

Comparison with other zones. The E. spinosa Subzone
possibly correlates with the upper Albian to lowermost
Cenomanian Litosphaeridium siphoniphorum Zone (Fig.
9) erected for north-west Germany by Prossl (1990). The
correlation is based on the first occurrence of E. spinosa
in both zones. The E. spinosa Subzone might correlate
with the very top of the world-wide middle to upper
Albian Xenascus ceratioides - Carpodinium obliquico
statum Subzone and the world-wide lowermost Kiokan
sium polypes polypes (originally Cleistosphaeridium po
lypes) Zone established by Williams (1977).

Systematic palynology

The present systematic chapter inc1udes all the dinofla
gellate cyst species inc1uded in the range-charts (Fig. 8,
Enclosure 2; Appendix, Tables 2-41) in alphabetic order
according to genus. It should be noted that the age of the
range given for each cyst species in East Greenland is
tentative (see also the 'Dinoflagellate cyst zonation in
East Greenland' chapter). References to species not dis
cussed below and not listed in the 'References' are to be
found in Lentin & Williams (1989). Species described
after 1989 are discussed in the text. Previous records are
mentioned in the same order as in the section 'Dinoflagel
Iate cyst distribution and zonation in the Lower Cretace
ous'. References to miospores and other palynomorphs
encountered in the study are also inc1uded in the present
reference list. The tabulation formulae given for dinofla
gellate cysts in the systematic section follows Kofoid
(1907, 1909).

Division Pyrrhophyta Pascher 1914
Class Dinophyceae Fritsch 1929
Order Peridinales Haeckel 1894

Genus Achomosphaera Evitt, 1963
Achomosphaera? neptuni (Eisenack, 1958)
Davey & Williams, 1966a
Plate l, Figs 1-3

Comments. The specimens recorded are similar to Eise
nack's (1958) holotype in size and have the same charac
teristic trifurcate processes although the length of the
processes on the specimens from Greenland tend to be
slightly longer than on the type material. The fibrous
nature of the processes, sometimes radiating from the
base, mentioned by Davey & Williams (1966a) has also



been recognised in the present material (Plate l, Fig. 3).
The archaeopyle is precingular (Plate I, Fig. 1).

Occurrence in East Greenland. Barremian to Aptian.
Sections 2, 3, 6,7,8,9,10, Il, 14, 15, 16, 17, 18, 19,21,
32 and 33. Five specimens, probably reworked, were
observed in the lower to middle Albian in sections 3 and
32.

Previous occurrences. Davey & Verdier (1974) reported
the last occurrence of A. ? neptuni from the upper Aptian
ammonite dated Aptian type area in south-east France. In
north-west Germany Prossl (1990) recorded the range of
the species from the lower Hauterivian to the upper Bar
remian. In north-west Europe and in North Sea wells this
species has been reported from the upper Ryazanian to
upper Aptian (Heilmann-Clausen, 1987) and from the
lower Barremian of the Barents Sea (Århus et al., 1990).
Singh (1964) reported A. sp. cf. A. neptuni from the
middle Albian, central Alberta, Canada. Brideaux &
Myhr (1976) and Brideaux (1977) recorded the species
from the Hauterivian to Aptian, District of Mackenzie,
Canada. The type material was described as Bal/isphaeri
dium neptuni from the Lower Cretaceous in Germany by
Eisenack (1958).

Achomosphaera? neptuni seems to have its last occur
renee in the uppermost Aptian in Europe, Greenland and
Canada, which agrees with the observation by Davey &
Verdier (1974).

Genus Apteodinium Eisenack, 1958; emend.
Lucas-Clark, 1987
Apteodinium cf. A. grande Cookson &
Hughes, 1964
P1ate I, Figs 4-5

Comments. The very few specimens recorded from East
Greenland ditler from the type species by being smaller,
1ess circular in outline and occasionally the wall appears
to be granular or reticu1ate (Plate 1, Fig. 5). These differ
ences and the firs t occurrence in middle Albian may
indicate that the specimens from East Greenland belong
to another species.

Occurrence in East Greenland. Middle Albian. Sections
2, 5, 20 and 23. The species is very rare.

Previous occurrences. Apteodinium grande was previ
ously recorded from the upper Albian to upper Ceno
manian, north-west Gerrnany (Prossi, 1990), from the
middle? and upper Albian, north-west Europe and North
Sea wells (Heilmann-Clausen, 1987) and from A1bian to

41

Cenomanian, offshore eastem Canada (Bujak & Wil
liams, 1978). The type material was described from the
upper Albian to the lower Cenomanian in England by
Cookson & Hughes (1964).

Apteodinium grande is never recorded in ammonite
dated strata older than late Albian (Davey & Verdier,
1971; 1973). According to Davey & Verdier the species
is a marker species within the upper Albian.

Apteodinium reticulatum Singh, ]971
Plate I, Fig. 6

Occurrence in East Greenland. Upper Barremian, middle
and upper Albian. Sections 7,13, 14, 15, 17,19,20,21,
23, 30, 31 and 32.

Previous occurrences. Apteodinium reticulatum was pre
viously recorded from the lower Barremian in a core
offshore south Norway (Aarhus et al., 1986). The type
material was described from the upper Albian in the
Peace River area, Canada, by Singh (1971) and later
recorded from the middle Albian, Banks Island, Arctic
Canada, by Doerenkamp et al., (1976). No 'accurately'
dated ages exist for A. reticulatull1.

Genus Atopodinium Drugg, 1978
Atopodinium haromense Thomas & Cox,
1988
Plate 12, Figs 6-8

1978 DinoflagelIate type 4; Thusu, p. 86, pI. 7, fig. 13.
1978 ?Maduradinium sp. A; Davey, p. 894-895, pI. 5,

figs 5-6.
1982b ?Maduradinium sp. A Davey, 1978; Davey, p. 9,

pI. IO, fig. 13.
1988 Atopodinium haromense; Thomas & Cox, p. 319-320,

fig. 4, pI. l, figs 1-6.
1988 Maduradinium? sp. A Davey, 1978; Lister & Batten,

p. 46-47, pI. 4, figs 18-19.

Commen/s. The specimens recorded in the present study
have an archeopyle breakage in the apical region and
pronounced sutural splitting between the precingular
plates as described for ?Maduradinium sp. A by Davey
(1978, p. 894-895). The archeopyle appears to be apical
type (tA) as described for A. haromense by Thomas &
Cox (1988) or a combination apical/precingular type with
an adnate apical portion (tA) a + Pa, as proposed for
?Maduradinium sp. A Davey, 1978 by Lister & Batten
(1988, p. 46-47). The specimens are similar to those
illustrated by Thusu (1978), Davey (1978, 1982b), Lister
& Batten (1988) and Thomas & Cox (1988).
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The Jurassic forms of A. haromense (Thusu, 1978;
Thomas & Cox, 1988) seem to have slightly less pro
nounced ornamentation on the autophragm than the Cre
taceous forms (Davey, 1978, 1982b; Lister & Batten,
1988; the present sludy).

Prossl (1990, p. 107-108; plate 5, figs 4-5; plate 6, fig.
9) described and il1ustrated the species Atopodinium cre
taceum from the lower Hauterivian to lower Barremian in
Germany. Atopodinium cretaceum differs from A. haro
mense by having an apical archeopyle where plate I' is
lost.

Occurrence in East Greenland. Uppermost Barremian,
lowennost Aptian. Sections 14, 15, 17 and 21.

Previous occurrences. Atopodinium haromense was de
scribed from the upper Oxfordian to lower Kimmeridgian
(Jurassic), England by Thomas & Cox (1988). The spe
cies was previously recorded (as ?Maduradinium sp. A)
from the lower to upper Aptian, south-east England (Lis
ter & Batten, 1988), upper Ryazanian - lower Valangi
nian to lower-upper? Hauterivian, onshore Denmark
(Davey, 1982b), upper Ryazanian to lower Barremian 
Aptian, in North Sea wells (Heilman-Clausen, 1987) and
Turonian to lower Maastrichtian, offshore south-westem
Africa (Davey, 1978). The species is also recorded (as
Dinoflagellate type 4) from the Cal10vian and Oxfordian
(Jurassic), Arctic Norway (Thusu, 1978).

Genus Balmula Bint, 1986
Balmula pentaradiata (Singh, 1983) Bint,
1986
Plate I, Fig. 7

Comments. Only one specimen was recorded from
Greenland. It has, as described by Singh, 5 horns ol'
al most equallength with a circlet ol' spinules at the horn
terminations. The species is very thin walled and hyaline
and therefore easily overlooked; this could be the reason
for only one specimen having been recorded in the pre
sent study.

Occurrence in East Greenland. Uppermost middle Al
bian. Section 20.

Previous occurrence. Balmula pentaradiata was de
scribed from the lower Cenomanian, Upper Shaftesbury
Formation, Peace River area, Canada, by Singh (1983).

Genus Baticasphaera Drugg, 1970b
Baticasphaera spumosa (Brideaux, 1977)
Below, 1981a
Plate l, Figs 8-9

Comments. The few recorded specimens from Greenland
are similar to Brideaux's (1977) holotype in size and
shape whereas the fibrous structure on the periphragm is
less pronounced than on the type material.

Occurrence in East Greenland. Upper Barremian - lower
Aptian. Section 7.

Previous occurrences. The type malerial was described
from the Aptian, District ol' Mackenzie, Canada, by Bri
deaux (1977).

Genus Batioladinium Brideaux, 1975;
ernend. Pourtoy, 1988
Batioladinium? exiguum (Alberti, 1961)
Brideaux, 1975
Plate 2, Figs 1-2

Comments. The specimens from East Greenland included
in B.? exiguum have a psi1ate to shagreenate surface,
rarely with few scattered granulae or echinae. The antap
icai horns are short, lIsually unequal and blunt although

Plate 1

Fig. I. Achomwphaera? neptun i x 500, section IO; GGU
342093-8; 6.4-144.0 MGUH 21678.

Fig. 2. Achomosphaera? neptuni x 585, section 17; GGU
342162, MGUH 21679.

Fig. 3. Achomosphaera? neptuni x 2350, dose-up illustrating
the fibrous nature of the cyst surfaee and the basal part of the
processes.

Fig. 4. Apteodinium cf. A. grande x 500, section 20; GGU
342199-5,6.0-140.1; MGUH 21680.

Fig. 5. Apteodinium ef. A. grande x 500, seetion 20; GGU
342194-5,19.8-148.0; MGUH 21681.

Fig. 6. Apteodinium reticulatum x 500, seetion 17; GGU
342161--4, 8.5-150.8; MGUH 21682.

Fig. 7. Balmula pentaradiata x 500, seetion 20; GGU
342196--4,4.3-153.2; MGUH 21683.

Figs. 8 & 9. Batiacasphaera spumosa x 750, seetion 7; GGU
342087--4,6.0-119.0; MGUH 21684.

Fig. 10. Levisphaera cf. L. crassicingulata x 500, section 29;
GGU 342599--4, 11.0-126.0; MGUH 21685.

Fig. 11. Levi~phaera cf. L. crassicingulata x 500, seetion 18;
GGU 342222--4, 3.9-134.1; MGUH 21686.

Fig. 12. Levisphaera ef. L. crassicingulata x 750, seetion 17;
GGU 342169--4, 5.2-130.2; MGUH 21687.
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some are weakly pointed at their free ends. Alberti (1961)
did not report granulae or echinae on the wall of the
holotype, but otherwise the marerial from Greenland is
very similar to the type specimens. Batioladinium? exi
guum is distinguished from B. pomum Davey, 1982b by
its reduced ornamentation and by its shorter apical horn.

Occurrence in East Greenland. Upper Barremian to Ap
tian. Sections 6, 7, 8, 11, 17, 19 and 21.

Previous occurrences. Batioladinium? exiguum was de
scribed as Broomea exigua from the lower Hauterivian to
the upper Barremian in Germany by Alberti (1961) and
from the Hauterivian, offshore eastern Canada (Bujak &
Williams, 1978).

Batioladinium jaegeri (Alberti, 1961)
Brideaux, 1975
Plale 2, Figs 3--4

Comments. The specimens observed from East Greenland
are similar to the specimens illustrated by Alberti (1961).
Specimens with short and long apical horns are present.

Occurrence in East Greenland. Lower Barremian to up
per Albian. A few specimens are present in almost all
samples but the species never dominates the assemblage.

Previous occurrences. Batioladinium jaegeri was previ
ously recorded from the upper Hauterivian, Speeton,
England (Duxbury, 1977) to the upper Albian, Swit
zerland (Davey & Verdier, 1973) and the upper Hauteri
vian to the upper Albian, north-west Gennany (ProssI,
1990). Costa & Davey (1992) recorded the last occur
rence of the species in the lower middle Cenomanian in
England. The type material was described as Broomea
jaegeri from the upper Barremian in Germany by Alberti
(1961).

Batioladinium longicornutum (Alberti,
1961) Brideaux, 1975
Plale 2, Fig. 6

Occurrence in East Greenland. Barremian. Sections 1,6,
7,8,9,10,11,14,15,16,17,18,19 and 21. Rare in the
lower Barremian, always present in the upper Barremian.

Previous occurrences. Duxbury (1977) and Davey
(1979b) recorded B. longicornutum (as Necorbroomea
longicornuta) at Speeton, England to range from the
lower Hauterivian (Speeton Clay litho-unit Cll, Ende-

moceras ammonite zone) to the top ofthe 'middle' Barre
mian (Speeton Clay litho-unit Cement Beds). Harding
(1990b) recorded approximately the same range for B.

longicornutum in the Speeton section. In contras!, Hard
ing records the range of this species in the Gott section,
Germany (table 2, 3, text-fig 2) from the upper Hauteri
vian (lower part of the Simbirskites (Craspedodiscus)
discofalcatus ammonite zone) to the middle part of the
uppermost upper Barremian Oxyteuthis depressa beIem
nite zone, i.e. very dose to the top of the Barremian.
Batioladinium longicornutum is recorded from the Hau
terivian to Barremian, north-west Europe (Heilmann
Clausen, 1987) and the upper Hauterivian to the up
permost Barremian, north-west Germany (ProssI, 1990).
Piasecki (1979, tig. 10) illustrated a form, which he
referred to B. longicornutum (as Necrobromea longi
cornuta) from the Hauterivian, Milne Land, East Green
land. This species has relatively short antapical horns and
might be a specimen of Batioladinium radiculatum, Da
vey, 1982b. Batioladinium longicornutum has also been
recorded from the lower Barremian, Barents Sea (Århus
et al., 1990) and the Hauterivian and Barremian, Arctic
Norway (Thusu, 1978). Doerenkamp et al. (1976) il-

Plate 2

Fig. 1. Balioladinium? exiguum x 500, section 7' GGU
342087--4, 12.3-128.5; MGUH 21688.

Fig. 2. Batioladinium? exiguum x 500, section 17; GGU
342162-6, 7.4-143.4; MGUH 21689.

Fig. 3. Batioladinium jaegeri Specimen with re1ative1y short
apica1 horn x 500, section 7; GGU 342081--4, 21.2-139.6;
MGUH 21690.

Fig. 4. Batioladinium jaegeri Specimen with 10ng apica1 horn x
500, section 20; GGU 342183--4,9.6-134.0; MGUH 21691.

Fig. 5. Batioladinium shaftesburiense sp. nov. holotype. x 500,
section 26; GGU 351630, 22.0-143.6; MGUH 21692.

Fig. 6. Batioladinium longicomutum x 500, section 21; GGU
342239--4, 14.1-141.6; MGUH 21693.

Fig. 7. Batioladinium micropodum x 750, section 21; GGU
342238-3, 16.4-126.0; MGUH 21694.

Fig. 8. Batioladinium micropodum x 500, section 17; GGU
324169--4,6.3-155.0; MGUH 21695.

Fig. 9. Batioladinium? pelliferwn x 750, section 17; GGU
342161--4, 14.2-132.0; MGUH 21696.

Fig. IO. Batioladinium? pelliferum x 750, section 17; GGU
342162--4, 15.5-147.2; MGUH 21697.

Fig. ll. Batioladinium micropodumlpelliferum transition fonn x
750, section 7; GGU 342235--4, 22.0--139.0; MGUH 21698.

Fig. 12. Batioladinium shaftesburiense sp. nov. x 500, section
20; GGU 342200--4, 5.0--126.0; MGUH 21699.

Fig. 13. Batioladinium shaftesburiense sp. nov. x 500, section
20; GGU 342200--4,14.2-139.8; MGUH 21700.
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lustrated a form referred to B. longicomutum from the
middle Albian, Banks Island, Arctic Canada. The il
lustrated specimen is considered to be B. shaftesburiense
sp. nov. (see below). Batioladinium longicornutum has
not previously been reported from Arctic Canada but
examination of the South Sabine section from Melville
Island (kindly provided for me by I.S.P.G., Calgary)
yielded a few specimens in samples of supposedly late
Barremian age. The species has never been reported from
strata younger than late Barremian excluding the above
mentioned record by Doerenkamp et al. (1976). Batiola
dinium longicornutum was described (as Broomea longi
cornuta) from the upper Hauterivian to the upper Barre
mian in Germany by Alberti (1961).

According to Harding' s (1990b) belemnite-controlled
Gott section, B. longicomutum occurs from the upper
Hauterivian to very c10se to the top of the Barremian.

Batioladinium micropodum (Eisenack &
Cookson, 1960) Brideaux, 1975
Plate 2, Figs 7-8

Comments.ln the material from East Greenland, the spec
imens are coarse1y and c10sely granular, as in the type
material described by Eisenack & Cookson (1960).

Occurrence in East Greenland. Upper Barrernian to
lower Aptian and lower middle Albian. Sections 1, 2, 6,
7,8,9, lI, 12, 14, IS, 17, 18, 19,21,26,32 and 33.

Previous occurrences. Batioladinium micropodum was
previously recorded from the lower Aptian and lower part
of the upper Aptian in the Aptian type area in southern
France by Davey & Verdier (1974), the lower Hauteri
vian in North Sea wells (Heilmann-Clausen, 1987), the
lower Barremian, Barents Sea (Århus et al., 1990), the
lowennost Barremian, offshore south Norway (Aarhus et
al., 1986), the Hauterivian to uppermost Barremian, Arc
tic Norway (Thusu, 1978), the Hauterivian to uppermost
Aptian, Andøya, Norway (Aarhus et al., 1986), the Hau
terivian to Aptian, Distriet of Mackenzie, Canada (Bri
deaux, 1977) and the Barremian to lowermost Albian,
Arctic Canada (Pocock, 1976). Eisenack & Cookson
(1960) described the type material (as Broomea micro
poda) from the Aptian and Albian in Australia. The
uppermost occurrence of B. micropodum in the upper
Aptian ammonite dated Aptian type section in France
(Davey & Verdier, 1974) advocates for an upper Aptian
last occurrence. However Costa & Davey (1992) re
corded the last occurrence of the species in the lower
upper Albian in ammonite-dated sediments in England.

Batioladinium? pelliferum (Alberti, 1961)
Brideaux, 1975
Plate 2, Figs 9-10

Discussion. The cyst wall of the specimens recorded from
East Greenland is densely covered by 1-2 Il long echinae
and resembles Alberti's holotype. The material often dif
fers from the specimen illustrated by DorhOfer & Davies
(1980, figs 33A-D) by having longer and more pro
nounced echinae.

Batioladinium? pelliferum with an echinate surface is
norrnally easily distinguished from B. micropodum with a
granulate surface, but transitional forms with both echi
nae and granulae do occur (Plate 2, Fig. 11). Wiggins
(1975) treated B.? pelliferum as a jr syn. of B. micropo
dum, without any reason given. The present author pro
poses that the two species be retained, Iike DorhOfer &
Davies (1980), with the remark that intermediate forms
exist. The two species occur together and have the same
stratigraphic distribution in East Greenland.

Occurrence in East Greenland. Upper Barremian to Ap
tian and middle Albian. Sections 6, 7, 8, 17, 19 and 26.

Previous occurrences. Previously recorcted from the up
permost Barremian to lower Aptian, Germany (Alberti,
1961, type materia\), the Hauterivian, Germany (Dor
hOfer & Davies, 1980) and the Hauterivian and the 'mid
dIe' Barremian in North Sea wells (Heilmann-Clausen,
1987).

Batioladinium shaftesburiense Sp. nov.
Plate 2, Figs 5 & 12-13

1971 Broomea sp.; Singh, p. 321, plate 49, fig. 5.
1976 Broomea longicomuta; Doerenkamp et al., plate 5,

fig. 26.
1990 Batioladinium shaftesburiensis sensu Nøhr-Hansen;

Århus et al. figs 11 G, H.

Origin af name. After Shaftesbury Formation, Peace
River area, north-west Alberta, Canada, where Singh
(1971) first recorded the species.

Diagnosis. The cysts are proximate, elongate with
slightly convex sides, a long (approximate!y 1/2 the over
all length), slender apical horn and two medium-sized
(approximately 1/2 the length of the main bedy), wide
based, gradually tapering antapical horns. The cysts are
frequently dorso-ventrally flattened with slightly convex
margin. The wall is thin and hyaline with a psilate sur
face. The archeopyle is apical (type tA) with a distinct



ventral sulcal notch. The operculum is simple and usually
free.

Descriprion

Cysl type. The cyst is proximate.

Shape. The cyst is elongate with slightly convex sides
and one long slender apical horn and two medium-sized
antapically horns, of which the right is slightly longer
than the lefl. These horns have wide bases, taper gently
and are al most parallel. The cyst is often dorso-ventrally
compressed.

Wall relarionships. The wall is apparently composed of
one !ayer, the autophragm. The wall is thin, less than l /-I,

and hyaline with a psilate surface.

Paratabularion. This is only indicated by the archeopyle
sutures and the presence of a sulcal notch. Two weak
sutures are recognised on the holotype below the sulcal
notch (Plate 2, Fig. 5) indicating a sulcal plate. The
archeopyle suture is located near the apex on the dorsal
side.

Archeopyle. The archeopyle is apical (type tA), with a
distinct sulcal notch. The operculum is simple and lost on
all examined specimens except thc holotype.

Holorype. Plate 2, Fig. 5, MGUH 21692 from GGU
351530--4, 22.0-143.6.

Type locality. Section 27, Hold with Hope, East Green
land (Fig. 2).

Dimensions. The totallength of the holotype is 247 Il, the
maximum width is 39/-1. The length of the apical horn is
119/-1, and the length of the antapical horns are 43 /-I and
46/-1.

Size range. Totallength of the cyst, 247 /-I (1 specimen).
Length of the apical horn, 119/-1 (l specimen). Length of
cyst, excluding the operculum, 102 (113) 128 Il (5 speci
mens). Width of cyst, 34 (37) 39/-1 (5 specimens). Length
of the left antapical horn, 25 (33) 43 /-I (7 specimens).
Length of the right antapical horn, 29 (39) 47 /-I (7 speci
mens).

Discussion. Species of Balioladinium with a psilate sur
face like B. jaegeri, B.? longicornutum, B. ratiiculatum
(Davey, 1982b) and Batioladinium? exiguum are dis
tinguished by the length and form of their apical and
antapical horns. The same criterion is used in definjng the
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new species B. shafresburiense. Barioladinium shaftes
buriense is distinguished from B. longicornutum by the
antapical horns being only half as lang as in B. longi
cornutum. Additionally the antapical horns of B. longi
cornurum are slender, seldom parallel to one another and
characterized by their perforations. The wall of B. shaf
resburiem'e differs by its trun and hyaJine appearance
from the often brownish and thicker cyst wall on B.
longicornutum. Batioladinium shaftesburiense is distin
guished from B. jaegeri by the length of the antapical
horns which are approximately twice the length of the
horns of B. jaegeri. The antapical horns af B. radicularum
(Davey, 1982b) are approximately of the same length as
on B. shaftesburiense but B. radiculatum is distinguished
from the new species in having internal vacuoles in the
distal part of the cyst and on the antapical horns.

Occurrence in Easr Greenland. Middle Albian. Sections
20, 23, 29 and 34.

Previous occurrences. Singh (1971) recorded the species
as Broomea sp from the upper Albian, Shaftesbury For
mation, Peace River area, Alberta, Canada, Doerenkamp
et al. (1976) recorded the species as Broomea longi
cornuta from the lower to middle Albian, Christopher
Formation, Banks Island, Arctic Canada and the species
was recorded from the lower to middle Albian, Lost
Hammer seclion, Axel Heiberg Island, Arctic Canada
(the present au thor). Århus et al. (1990, figs II G, H)
ilIustrate two specimens of B. shaftesburiensis sensu
Nøhr-Hansen from lower 8arremian cores in the Barents
Sea.

Apart from the lower 8arremian occurrence in the
Barents Sea, the species seems to be restricted to the
Albian depositS.

Genus Bourkidinium Morgan, 1975; emend.

Type ~pecies. Bourkidinium granulatum Morgan, 1975, p.
160, plate 2, figs 2a-c.

Discussion. Morgan (1975, p. 160) described and com
pared the genus Bourkidinium as follows. "Description.
Cysts are chorate, elongate ellipsoidal, and bear long,
hollow, tubular processes which are restricted to the apex
and antapex (probably associated with only the apical and
antapical series 01' reflected plates). The low relief surface
ornament shows no evidence of a cingulum ar tabulation.
The archeopyle is apical, type A".

Comparison. This genus differs from Tanyo~phaeridium
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Davey & Williams, 1966b by having processes present
only al the apex and antapex.

The lype species for the genus is B. granulatum Mor
gan, 1975. The only other species so far placed in the
genus is Bourkidinium psilatum Singh, 1983.

The characteristic feature for lhe genus is that it has
"tubular processes which are restricled to the apex and
antapex (probably associated willi only the apical and
antapical series of reflected plates)" (Morgan, 1975, p.
160). In the description of the type species for the genus
Bourkidinium Morgan (1975) mentioned that one or two
processes may not belong to lhe apical group. Morgan's
(1975) observation together with the precingular pro
cesses reported in the present study requires an emenda
tion of the genus Bourkidinium.

The folIowing emendation is proposed. "Chorate cysts
with an elongate, ellipsoidal main body that bears long,
hollow, tubular processes which are restricted to the apex
(reflecting apical, or apical and preeingular plate-series)
and antapex (reflecting antapical, or maybe antapical,
postcingular and sulcal plale-series). The equatorial zone
is wide and devoid of processes. The low relief surface
ornament shows no evidenee af a eingulum or tabulation.
The archeopyle is apical (type tA)".

Bourkidinium granulatum Morgan, 1975;
emend.
Plate 3, Figs 1-9

1975 Bourkidinium granulatum; Morgan, p. 160, plale 2,
figs 2a-c.

1980 Bourkidinium granulatum; Morgan, plale 2,
figs 15-16.

1983 Bourkidinium granulatum (Morgan, 1975); Singh,
p. 124, plate 42, figs 6 & 7.

1987 aff. Bourkidinium granulatum (Morgan, 1975);
Heilmann-Clausen, p. 47, plate 13, figs 22-24.

1988 Tanyosphaeridium boletum; Backhouse, Plate 41,
Fig. 15, only Plate 3, Figs 1-9.

Discussion. The holotype of B. granulatum illustrates
(Morgan, 1975, figs 2a-c) that all the apical processes are
eonnected to the free operculum whereas Morgan (1975,
p. 161) under the description of the type species (B.

granulatum) mentioned that: "all, or all but one or two of
the apical group of processes are on the free operculum".
From the original description it ean be concluded that a
certain number of processes belonging lO the precingular
plate series is acceptable for the species and additionally
for the genus Bourkidinium. The illustration of lhe holo
lype of the olher Bourkidinium species, B. psilatum
Singh, 1983 (p. 125, plate 42, fig. 8) indicates that most,

if not all, of the apex processes are of a precingular
nature.

Twelve specimens of B. granulatum have been re
corded in the material from Easl Greenland. Three of
these are without precingular processes (Plate 3, Figs
7-9) and nine with 1-6 precingular processes (Plate 3,
Figs 1-6). Six to fifteen processes occur at the antapex
but is has not been possibIe lo distinguish the plate series.
The processes are 23-30 fI long, 1.0-2.5 fI in diameter.
The body is about 45 J.l long and 25 J.l in diameter.

This discussion advocates an extension of Morgan's
(1975, p. 161) description and the folIowing emendation
is proposed for B. granulatum: "Chorate cysts with elon
gate ellipsoidal main body that bears lang, hollow, dis
tally flared processes arranged in two groups, one in the
apical region and the other in the antapical region. The
number af processes is variable but there are always more
at the antapex than at the apex. The group at the antapex
consist of 6-15 processes which, apart from the antapical
processes, may include the postcingular and sulcal pro
cesses. The group at the apex eonsists of 4-10 processes
including the apical, or the apical and precingular pro
cesses. The processes are cylindrical or slightly tapering

Plate 3

Fig. I. Bourkidinium granulatum x 500, section 29; GGU
324599-4,2.8-120.7; MGUH 21701.

Fig. 2. Bourkidinium granulatum x 750, section 25; GGU
346442-3,5.5-123.0; MGUH 21702 .

Fig. 3. Bourkidinium granulatum x 750, section 20; GGU
342199-4,8.7-118.8; MGUH 21703.

Fig. 4. Bourkidinium granulatum x 750, section 20; GGU
342194-4,10.6--126.0; MGUH 21704.

Fig. 5. Bourkidinium granulatum x 750, section 30; GGU
324617-8, 15.5-144.4; MGUH 21705.

Fig. 6. Bourkidinium granulatum x 750, section 28; GGU
351636-4, 22.3-120.0; MGUH 21706.

Fig. 7. Bourkidinium granulatum x 750, section 28; GGU
351638-4,10.7-131.0; MGUH 21707.

Fig. 8. Bourkidinium granulatum x 750, section 20; GGU
342179-4,8.2-149.1; MGUH 21708.

Fig. 9. Bourkidinium granulatum x 750, section 36; GGU
324090-7,5.9-131.6; MGUH 21709.

Fig. IO. Bourkidinium sp. l x 750, section 20; GGU 342199-4,
6.3-139.0; MGUH 21710.

Fig. II. Bourkidinium? sp. 2 x 500, section JO; GGU 342092-4,
18.3-137.1; MGUH 21711.

Fig. 12. Bourkidinium? sp. 2 x 500, section IO; GGU 342092-4,
16.4-124.1; MGUH 21712.

Fig. 13. Callaiosphaeridium asymmetricum x 500, section 23;
GGU 351676,17.6-123.5; MGUH 21713.

Fig. 14. Catlaiosphaeridium asymmetricum x 500, specimen
with vacuolar parasutural ridges. Section 31; GGU 324623-8,
17.4-131.6; MGUH 21714.
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towards the distal end which is strongly flared and
s1ightly recurved with serrate margins. The body is den
sely granulate and lacks indications of a~ngulum or
tabulation. The archeopyle is apical (type LA). The pro
cesses at apex are generally concentrated on the free,
composite operculum but up to 6 processes may occur on
the uppermost part of the precingular plate series leaving
a wide equatorial zone devoided of processes".

Occurrence in East Greenland. Upper Barremian, section
l and middJe to upper Albian, sections 20, 23, 24, 25, 28,
29, 30 and 36.

Previous occurrences. Bourkidinium granulatum was
previously recorded from the lower Hauterivian, north
west Germany (Prossi, 1990), the Valanginian to the
upper Hauterivian as aff. B. granulatum in North Sea
wells (Heilmann-Clausen, 1987), the upper Aptian to the
lower Cenomanian, Peace River area, Canada (Singh,
1983) and the upper Aptian and Albian, Australia (Mor
gan, 1975, 1980).

Bourkidinium Sp. 1
Plate 3, Fig. IO

Description. Elongate to el1ipsoidal chorate cyst with
approximately 30 long (14-17/1), slender (1-1.5 /1), dis
tally recurved, serrate processes concentrated in the an
tapicai region. The cingular area is devoid of processes.
Processes have not been observed on the apical region of
the single specimen observed due to damage. The body is
49 /1long and 31 /1 wide and densely covered by granulae.
The species differs from the previously described B.

granulatum and B. psilatum by having more antapical
processes and by its surface ornamentation.

Occurrence in East Greenland. Only one specimen has
been recorded from the middle Albian, section 20.

Bourkidinium? sp. 2
Plate 3, Figs 11-12

Discussion. The specimens questionably assigned to the
genus Bourkidinium have more than 15 apicallprecingu
lar and more than 20 'antapicai' processes, a broad cingu
lar area almost devoid of processes, except for l to 6
cingular widely spaced, processes. All processes are 10ng,
slender, distally trumpet-shaped with a serrate margin.

Occurrence in East Greenland. Lower Barremian, sec
tion 10, from where only few specimens have been re
corded.

Genus Callaiosphaeridium Davey &
Williams, 1966b; emend. Below, 1981a
Callaiosphaeridium asymmetricum
(Deflandre & Courteville, 1939) Davey &
Williams, 1966b
Plate 3, Figs 13-14

Comments. The species occasionally has vacuolar sutural
crests as illustrated by Duxbury (1980, plate 8, fig. 11).
Callaiosphaeridium asymmetricum is always rare in the
studied material.

Occurrence in East Greenland. Upper Barremian to up
per Albian. Sections 6, 7, 8,14, IS, 19,20,21,23 and 31.

Previous occurrences. Callaiosphaeridium asymmetri
cum was previously recorded from Cenomanian to Santo
nian, southern England (Clarke & Verdier, 1967), lower
Hauterivian to lower Campanian, England and the North
Sea (Costa & Davey, 1992), Cenomanian to Campanian,
France (Foucher, 1979), lower Hauterivian to upper Turo
nian, north-west Germany (Prossi, 1990), Barrernian to
Aptian - lower Albian in North Sea wells (Heilmann
Clausen, 1987), Aptian Andøya, Norway (Aarhus et al.,
1986), middle to upper Albian, Alaska (May & Stein,
1979), upper Albian, central Alberta, Canada (Brideaux,
1971), Barremian, District of Mackenzie, Canada (Bri
deaux, 1977) and Hauterivian to Cenomanian, offshore
eastern Canada (Williams, 1975; Bujak & Williams,
1978). The type material was recorded as Hystricho
sphaeridium asymmetricum from the Senonian in France
by Deflandre & Courteville (1939).

Genus Canningia Cookson & Eisenack,
196Gb; emend. Helby, 1987
Canningia palliata Brideaux, 1977
Plate 4, Figs 1-2

Comments. The few specimens observed in this study are
similar to Brideaux's (1977, plate 3, figs 1-8) type mate
rial in size and shape. No tabulation is observed. The
consideration of Helby (1987) that C. palliata should be a
junior synonym of C. reticulata is questioned by the
present author. Cookson & Eisenack (1960b, plate 38,
fig. 1) clearly show the presence of a cingulum on the
holotype of C. reticulata whereas a cingulum was not
observed on the holotype of C. palliata (Brideaux; 1977,
plate 3, figs 1-4).

Occurrence in East Greenland. Lower Aptian. Section 7.

Previous occurrence. Canningia palliata was previously



recorded from Barremian, District af Mackenzie, Canada
(Brideaux, 1977).

Canningia reticulata Cookson & Eisenack,
196Gb; emend. He1by, 1987
Plate 4, Figs 3--6

Comments. The specimens recorded from East Greenland
are very similar to the forms of the species described and
illustrated from Morocco by Below (1981) but are
slightly !arger (up to 100 fl wide) in contrast to the width
measured by Below (69 fl (73 fl) 84 fl).

Occurrence in East Greenland. In a narrow interval in
uppermost lower Aptian, sections 12 and 13, where it is
abundant.

Previous occurrences. Canningia reticulata was previ
ous1y recorded from Barremian to Albian, Morocco,
where it is abundant in the uppermost Barremian, midd!e
Aptian and lowermost Albian (Below, 198!; abb. 89),
Tithonian, Upper Jurassic, Australia (Cookson & Eise
nack, 1960b, type material), Berriasian to Hauterivian,
Australia (Helby et al., 1987) and upper Valanginian to
'middle' Barremian, Papua New Guinea (Davey, 1988).

Genus Canninginopsis Cookson &
Eisenack, 1962b
Canninginopsis cf. C. colliveri (Cookson &
Eisenack, 196Gb) Backhouse, 1988
Plate 4, Fig. 11

Discussion. Cookson & Eisenack (I960b) described the
wall of the species as thin, granu1ar or close1y to sparse1y
spinu1ate. Very few specimens with granulae have been
observed in the present study. Most specimens from East
Greenland with the same size and shape have 2-7 fllong
spines and have been assigned to Circulodinium brevispi
nosum (Pocock, 1962) Jansonius, 1986.

Occurrence in East Greenland. Lower-upper Aptian,
section 13.

Previous occurrences. Canninginopsis colliveri was pre
viously recorded from upper Hauterivian to upper Aptian,
Andøya (Aarhus et al., 1986), lower middle A1bian, cen
tral Alberta, Canada (Singh, 1964), rniddle to upper Al
bian, Peace River, Canada (Singh, 1971), Hauterivian to
lower Albian, District of Mackenzie, Canada (Brideaux,
1977), upper Barremian to upper Albian, Arctic Canada
(Pocook, 1976), middle to upper Albian, Alaska (May &
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Stein, 1979), Hauterivian to Aptian, offshore eastem
Canada (Williams, 1975), Hauterivian to Cenomanian,
Grand Banks (Bujak & Williams, 1978), uppermost Neo
comian to 10wer Cenomanian, Australia (Morgan, 1980)
and uppermost Neocomian to 10wer Albian in Australia
(as Circulodinium colliveri) (Helby et al., 1987). The
type materia1 was described from the Aptian in Australia
by Cookson & Eisenack (1960b).

Genus Carpodinium Cookson & Eisenack,
1962b; emend. Leffingwell & Morgan,
1977
Carpodinium granulatum Cookson &
Eisenack, 1962b; emend. Leffingwell &
Morgan 1977
Plate 4, Fig. 12

Occurrence in East Greenland. Upper part of lower Ap
tian or lower part of upper Aptian, section 13 and 10wer
part of middle Albian, sections 20 and 21. Only few
specimens were recorded.

Previous occurrences. Carpodinium granulatum was pre
vious1y recorded from the upper Barremian and upper
Aptian to upper A1bian, north-west Europe and in North
Sea wells (Heilmann-C1ausen, 1987), upper Aptian to
10wer part of the upper Albian, north-west Germany
(Prass!, 1990), Cenomanian, Peace River area, Canada
(Singh, 1983), midd1e to upper Albian, Alaska (May &
Stein, 1979) and upper Aptian, Papua New Guinea (Da
vey, 1988). The type material was described from the
Aptian to Albian in Australia by Cookson & Eisenack
(l962a).

Genus Cassiculosphaeridia Davey, 1969a
Cassiculosphaeridia magna Davey, ]974
Plate 4, Fig. 13

Occurrence in East Greenland. Upper Barremian. Sec
tions 8 and 18. Only a few specimens have been observed
during this study.

Previous occurrences. The type materia1 was recorded
from the lower to upper Barrernian at Speeton, England
by Davey (1974). Cassiculosphaeridia magna is also
recorded from Ryazanian to Barremian in North Sea
wells and Hauterivian to Barrernian, north-west Europe
(Hei1mann-Clausen, 1987) where the species is often a
dominant feature of the dinotlagellate cyst assemblages
(Davey, 1979b), lower Hauterivian to 'middle' Barre
mian, north-west Germany (ProssI, 1990). The species
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was not recorded above the lower Barremian in Germany
and England by Harding (1990b). Cassiculosphaeridia
magna was also recorded from the lower Barremian,
Barents Sea (Århus et al., 1990) and the upper Hauteri
vian to Aptian, Andøya, Norway (Aarhus et al., 1986).
Based on 'accurately' dated material from Speeton, C.
magna has its last occurrence in the upper Barremian
(Davey, 1974).

Cassiculosphaeridia reticulata Davey,
1969a
Plate 4, Fig. 14

Occurrence in East Greenland. Upper Barremian, middle
Albian?Sections l, 11, 15, 16,17, 18 and 21. Thespecies
is rare in the studied materia!'

Previous occurrences. The type material was recorded
from the lower to upper Cenomanian in south-east Eng
land and north-west France by Davey (1969). Cassicu
losphaeridia reticulata was also recorded from the Ceno
manian to Santonian, France (Foucher, 1979), lower Cre
taceous to upper Santonian, England and the North Sea
(Costa & Davey, 1992), lower Hauterivian to middle
Albian, north-west Germany (Prassi, 1990), Ryazanian to
Late Cretaceous in North Sea wells by Heilmann-Clausen
(1987) who mentioned that his ranges might be unreliable
due to difficulties in distinguishing between C. reticulata
and Ellipsoidictyum imperfectum. From Norway C. retic
ulata was recorded from the lower Barremian, Barents
Sea (Århus et al., 1990), uppermost Hauterivian to Ap
tian, Andøya (Aarhus et al., 1986) and upper Hauterivian
to lower Barremian, south-west offshore Norway (Aarhus
et al., 1986).

Genus Catastomocystis Singh, 1983
Catastomocystis microreticulata Singh,
1983
Plate 5, Fig. 1

Occurrence in East Greenland. Only three specimens
were recorded, one specimen from the lower part of the
middle Albian and two specimens from the uppermost
Albian - lower Cenomanian? Sections 26 and 39.

Previous occurrence. The type material was recorded
from lower Cenomanian, Peace River area, Canada
(Singh, 1983).

Genus Cauca Davey and Verdier, 1971
Cauca parva (Alberti, 1961) Davey &
Verdier, 1971
Plate 5, Fig. 2

Occurrence in East Greenland. Upper Aptian to upper
Albian. Only two specimens were observed from the
uppermost Albian. Sections 12, 13,20,21,22,23,26,27,
30, 31, 33 and 37. Where present, the species always
occurs in low numbers.

Previous occurrences. Cauca parva was previously re
corded from the 'middle' to upper Barremian from Spee
ton, England (Duxbury, 1980), upper part of the upper
Aptian to upper part ol' the middle Albian in the Aptian
and Albian type sections in south-east France (Davey &
Verdier, 1971, 1974), lower Aptian to lower Albian,
south England (Duxbury, 1983), the lower Barremian to
upper Cenomanian, north-west Germany (Prassi, 1990)
upper Barremian to lower Cenomanian, north-west Eu
rope and North Sea wells, being rare in the upper Albian
and lower Cenomanian (Heilmann-Clausen, 1987). Doe
renkamp et al. (1976) recorded the species from middle
Albian to upper Albian and from Santonian?, Banks Is
land, Arctic Canada. The type material was described

Plate 4

figs. 1 & 2. Cwmingia palliata x 750, section 7; GGU
342087-4,7.3-125.1; MGUH 21715.

fig. 3. Canningia reticulata x 500, section 37; GGU 351592-4,
20.3-126.5; MGUH 21716.

fig. 4. Canningia reticulata x 500, section 37; GGU 351592-4,
8.5-128.2; MGUH 21717.

fig. 5. Canningia reticttlata x 490, section 37; GGU 351592;
MGUH 21718.

Fig. 6. Canningia reticulata x 1000, same specimen as above
close-up of hypocyst.

fig. 7. Circulodinium? sp. 2 x 500, section 10; GGU 342094-4,
11.1-124.9; MGUH 21719.

Fig. 8. Circulodinium? sp. 3 x 500, section 9; GGU 342070-4,
15.4-120.0; MGUH 21720.

fig. 9. Circulodinium? sp. 4 x 500, section 7; GGU 342079-4,
19.2-132.3; MGUH 21721.

fig. IO. Circulodinium? sp. 4 x 500, section 7; GGU 342079-3,
16.4-127.1; MGUH 21722.

Fig. II. Canninginopsis cf. C. col!iveri x 500, section 13; GGU
351579-4, 19.0--132.0; MGUH 21723.

Fig. 12. Carpodinium granulatum x 750, section 20; GGU
342179-4,6.4-127.6; MGUH 21724.

Fig. 13. Cassiculosphaeridia magna x 500, section 18; GGU
342221-4,9.0-126.0; MGUH 21725.

Fig. 14. Cassiculosphaeridia reticulata 500x section 17; GGU
342166-4,7.5-135.1; MGUH 21726.
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from the lower Aptian to lower Albian in Germany by
Alberti (1961). Cauca parva has never been reported
'accurately' below the 'middle' Barrernian.

Genus Chichaouadinium Below, 1981a
Chichaouadinium vestitum (Brideaux, 1971)
Bujak: & Davies, 1983
Plate 5, Figs 3-5

Discussion. The specimens recorded from East Green
land are similar to Brideaux' s (1971) type material in size
and shape. The archeopyle is intercalary often with a free
plate 2a. Accessory breaks between the plates 2", 3" and
4" are aften observed.

A weakly recognisable, spherical, hyaline inner body
is aften present. The inner body was not mentioned by
Brideaux but the central shadows an the illustrations af
Brideaux (1971, plate 29, figs 99-103) may indicate such
a body. The species 'Deflandrea' limpida Singh, 1971
whieh according to Lentin & Williams (1973) is ajr syn.
of C. vestitum, also has a smooth hyaline, spherieal inner
body (Singh, 1971, p. 359, plate 61, figsl-12).

lsabelidinium gallium (Davey & Verdier, 1973) Stover
& Evitt, 1978 is very sirnilar to C. vestitum but differs
according to Davey & Verdier (1973, p. 197), by being
smaller and less spinous, has an inner body but (as men
tioned) an inner body may also oceur in C. vestitum.

Aceepting an inner body for C. veslilum reduces the
differences between C. vestitum and l. gallium. The ar
cheopyle on l. gallium was described as intercalary type
(2a) (Davey & Verdier, 1973, p. 197) but further details
have been difficult to see on their illustrations of the
species (plate 3, figs 1--4).

The two species C. vestitum and l. gallium have been
maintained as separate species but further investigation
af the areheopyle af l. gallium may justify including l.
gallium as a jr syn. of C. vestitum.

Occurrence in Easl Greenland. Chichaouadinium vesti
tum oceurs in a few horizons from the lower part of the
middle A1bian; it is nearly always frequent (up to 7%) in
the upper part of the middle Albian. Only one question
able specimen has been observed from the upper Albian.
Sections 20, 22, 23, 26 and 36.

Previous occurrences. Chichaouadinium vestitum was
previously recorded from middle Albian, Spitsbergen
(Århus, 1991), upper Albian, central Alberta, Canada
(Brideaux, 1971), upper rniddle Albian and upper Albian,
Peace River area, Canada (Singh, 1971), Aptian, Ed
monton Embayment, Canada (BaneIjce & Davies, 1988),
middle and upper Albian, Banks Island, Arctic Canada
(Doerenkamp el al., 1976), lower Aptian to upper Albian,

Arctic Canada (Pocock, 1976), upper Albian, Utah, USA
(Nichols & Jacobsen, 1982), middle and upper Albian,
Alaska (May & Stein, 1979), middle Albian, Alaska
(May, 1979) and Albian, offshore eastern Canada (Wil
liams, 1975; Bujak & Williams, 1978).

The species has not, to the author's know1edge, been
reported from north-west Europe except for one speci
men, described as Spinidinium cf. S. echinoideum (Cook
son & Eisenack, 1960a) Lentin & Williams, 1976, by
Davey, 1970. Brideaux (1971, p. 101) mentioned that
Davey's S. cf. S. echinoideum is similar to C. vestitum.
Brideaux additionally noted that Davey's species is from
Cenomanian of Saskatchewan. Davey & Verdier (1973,
p. 197) corrected Brideaux' s statement mentioning that S.
ef. S. echinoideum (sensu Davey, 1970) has been re
corded from the Upper Greensand (Albian), Fetcham
Mill Borehole, England.

Plate 5

Fig. I. Catastomocystis microreticulara x 500, section 26; GGU
351630-4,3.0--134.2; MGUH 21727.

Fig. 2. Cauca parva x 500, section 30; GGU 342620--7, 6.6
\21.0; MGUH 21728.

Fig. 3. Chichaouadinium vestitum x 750, section 20; GGU
342202-4,7.2-123.9; MGUH 21729.

Fig. 4. Chichaouadinium vestitum x 500, section 20; GGU
342194-4,6.0--125.0; MGUH 21730.

Fig. 5. Chichaouadinium vestitum x 750, section 20; GGU
342183-4, 17.7-131.2; MGUH 21731.

Fig. 6. Lagenadinium? membranoidium x 750, with a very
pronounced antapical corona, section 7; GGU 342085-4,
10.1-129.0; MGUH 21732.

Fig. 7. Chlamydophorella nyei x 750, section 30; GGU
342620-7,1.8-131.0; MGUH 21733.

Fig. 8. Chlamydophorella trabeculosa x 500, specimen with a
relatively short apical horn, section 21; GGU 342320--7, 3.0-
121.8; MGUH 21734.

Fig. 9. Chlamydophorella trabeculosa x 750, specimen with a
relatively short apical horn, section 16; GGU 351512-4,
15.2-148.3; MGUH 21735.

Fig. IO. Chlamydophorella trabeculosa x 530, specimen with a
relatively short apical horn, section 16; GGU 351512; MGUH
21736.

Fig. ll. Chlamydophorella trabeculosa x 750, section 31; GGU
351574-4,8.3-146.2; MGUH 21737.

Fig. 12. Circulodinium aff. C. attadalicum x 500, section 17;
GGU 342161-4, 6.3-149.8; MGUH 21738.

Fig. 13. Circulodinium aff. C. attadalicum x 500, section 17;
GGU 342169-4, 8.2-144.2; MGUH 21739.

Fig. 14. Circulodinium brevispinosum x 500, section 13; GGU
351587-4,13.3-153.8; MGUH 21740.

Fig. 15. Circulodinium brevispinosum x 500, section 34; GGU
324556-4,20.9-144.7; MGUH 21741.

Fig. 16. Circulodinium brevispinosum x 500, section 17; GGU
342174-7,2.7-141.7; MGUH 21742.
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Remarks. Chichaouadinium vestitum seems to be a good
marker species for the upper part of the middle Albian in
East Greenland, whereas it has been recorded from both
Aptian and Albian deposits in North America.

The morphologically very similar species I. gallium is,
according to Heilmann-Clausen (1987), a good marker
species in north-west Europe for the uppermost Albian...

Genus Chlamydophorella Cookson &
Eisenack, 1958; emend. Duxbury, 1983
Chlamydophorella nyei Cookson &
Eisenack, 1958
Plate 5, Fig. 7

Comments. The specimens referred to C. nyel In this
study are very simi!ar to Cookson & Eisenack's holotype
with a short apical projection. The short slender processes
which support the outer membrane are also present on the
short apical horn.

Occurrence in East Greenland. Lower Barremian to up
per Albian. Only a few specimens were recorded from the
Aptian, 10wer and midd!e A!bian. Sections 6,8,9, 11, 17,
18, 20, 21, 24, 26, 30, 37 and 38.

Previous occurrences. Chlamydophorella nyei was previ
ously recorded from the upper Aptian in north-west Eu
rope whereas it ranges up to upper A!bian in North Sea
wells (Heilmann-Clausen, 1987), 10wer Hauterivian to
upper Turonian, north-west Germany (Prass!, 1990),
lower Barremian, Barents Sea (Århus et al., 1990), upper
Albian, central Alberta, Canada (Brideaux, 1971), middle
and upper Albian, Peace River area, Canada (Singh,
1971), upper Albian to Cenomanian, Saskatchewan, Can
ada (Davey, 1969), lower Aptian to middle Albian, Dis
trict of Mackenzie, Canada (Brideaux & McIntyre, 1975),
10wer Hauterivian to upper A!bian, District of Macken
zie, Canada (Brideaux, 1977), 10wer Aptian to 10wer
Cenomanian, District of Mackenzie, Canada (Brideaux &
Myhr, 1976), 10wer Albian to Cenomanian, Arctic Cana
da (Doerenkamp et al., 1976) and middle to upper Al
bian, Alaska (May & Stein, 1979). The type materia! was
described from the Aptian to Turonian in Australia by
Cookson & Eisenack (1958).

Chlamydophorella trabeculosa (Gocht,
1959) Davey, 1978
Plate 5, Figs 8-11

Remarks. Davey (1978) has been followed concerning
the systematic position of the species.

The specimens observed in the present study all have a
pronounced apical horn. The length of the horn is twice
(or more) the thickness of the membrane that covers the
rest of the cyst. The horn is open-ended with an abrupt
angular termination. The contrast to C. nyei, no processes
are present on the distal part of the horn.

Occurrence in East Greenland. Lower Barremian to up
per Albian. The species occurs in 34 sections and is
common (more than 10%) in the Aptian.

Previous occurrences. Chlamydophorella trabeculosa
was previously recorded from lower Va!anginian? - Hau
terivian to upper Aptian, north-west Europe (Heilmann
Clausen, 1987), lower-upper? Hauterivian, Denmark
(Davey, 1982b), lower Hauterivian to the lower part of
the upper Aptian, north-west Germany (Prassi, 1990),
Valanginian to upper Aptian, Arctic Norway (Thusu,
1978), lower Barremian, Barents Sea (Århus et al., 1990),
Hauterivian to upper Aptian, Andøya, Norway (Aarhus et
al., 1986), lower Barremian, offshore south Norway (Of
stad, 1983), upper Hauterivian to !ower A!bian, Arctic
Canada (Pocock, 1976), lower Hauterivian to middle Al
bian, District of Mackenzie, Canada (Brideaux, 1977),
lower Aptian to middle Albian, District of Mackenzie,
Canada (Brideaux & McIntyre, 1975), lower Hauterivian
to upper Aptian, District of Mackenzie, Canada (Bri
deaux & Myhr, 1976), middle and upper Albian, Peace
River area, Canada (Singh, 1971), lower Aptian to midd1e
A!bian, Arctic Canada (Doerenkamp et al., 1976), Ceno
manian, Alaska (May, 1979) and lower Hauterivian to
upper Aptian, offshore eastern Canada (Williams, 1975;
Bujak & Williams, 1978). The type material was de
scribed from upper Hauterivian in Germany by Gocht
(1959).

Summarizing the observations, the species occurs from
Valanginian?-Hauterivian to upper Albian - Cenoma
nian. The presence of the species throughout the Barre
mian to Albian in the present study thus seems to be of
little stratigraphic importance.

Genus Circulodinium A1berti, 1961
Circulodinium aff. C. attadalicum (Cookson
& Eisenack, 1962b) Helby, 1987
Plate 5, Figs 12-13

Discussion. The outline of C. aff. C. attadalicum is poly
gonal, with two antapical projections of unequal size, as
in C. attadalicum. The width of the present specimens
ranges from 65-82)l. Circulodinium attadalicum has a
width ranging from 72-82 )l.

The midventral and middorsal areas are relatively free



from appendages and the girdle-like equatorial zone, de
scribed by (Cookson & Eisenack, 1962b) has also been
recognised in the present material.

Circulodinium aft. C. auadalicum seems to be quite
similar to C. attadalicum except from its slightly smaller
spines (1-4 fl) compared to the spines on the holotype
(2-6 fl). The grouped intervals of spines around the cyst,
especially in the antapical region on the holotype of C.
altadalicum is not observed on C. aft. C. auadalicum.

Circulodinium aft. C. attadalicum differs mainly from
C. brevispinosum by its ornamentation and smaller size.
The similar shape and relatively small size difference
between C. altadalicum and C. brevispinosum seems to
have caused problems in the identification of both spe
cies. The surfaee of C. brevispinosum, however, is cov
ered by rather densely, somewhat irregularly distributed
verucae (1-2 fl) that near the periphery grade into spines
ar even short muri or membranes up to 5 fl high (Janso
nius, 1986, p. 204). Cireulodinium attadalicum has a
width ranging from 72-82 fl (Cookson & Eisenack,
1962b) whereas the width of C. brevispinosum ranges
from 69 to 110 fl (Pocock, 1962) and from 77-115 fl
(Brideaux, 1977).

In the present study, specimens with a width less than
82 fl, a polygonaloutline and covered by short spines
(1-4 fl), except for the equatorial region, are assigned to
C. aft. C. altadalicum, whereas specimens with a width
over 82 fl, a polygonaloutline and short spines (2-6 fl),

irregularly distributed, are assigned to C. brevispinosum.

Occurrence in East Green/and. Barremian to lower Ap
tian. Sections 1,3,6,7,9, Il, 14, 15,16,17,18,19,21,
32 and 33. The species is very abundant in the upper part
of its range.

Previous occurrences. Cireu/odinium altadalicum was
previously recorded from the Aptian stratotype in France
(Williams, 1977), the Hauterivian to lower Aptian, off
shore eastem Canada, where the species also is very
abundant in the lower Aptian (Williams, 1975), Aptian
Albian?, Australia (Cookson & Eisenack, I962b, type
material) and Valanginian and upper Aptian, Papua New
Guinea (Davey, 1988).

Circu/odinium brevispinosum (Pocock,
1962) Jansonius, 1986
Plate 5, Figs 14-16

Comments. The specimens reeorded in the present study
are more than 100 fl wide and have the characteristic
shape iLluslrated on the holotype. The length of the spines
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is variable (2-7 fl) as described by Pocock. The species
has been distinguished from C. aft. C. atladalicum by its
regular ornamentation and by being larger. Canningi
nopsis colliveri (Cookson & Eisenack, 1960b) Back
house, 1988, differs from C. brevispinosum by having
granulae or smaller spines.

Occurrence in East Greenland. Lower to upper Aptian 
lower? Albian. Sections 2, 4, 12, 13, 17, 26 and 34. The
species, which becomes more abundant in its upper
range, has not been observed together wilh C. aft. C.
attadalicum.

Previous occurrenees. Circu/odinium brevispinosum was
previously recorded from lower? Albian, Peary Land,
North Greenland and upper Aptian to middle Albian
Barents Sea as lhe Cireu/odinium colliveri - brevispino
sum group (Århus, J991), Aptian, Arctic Norway (Thusu,
1978), upper Barremian and Aptian, Canada (Pocock,
1962, holotype). Brideaux (1977, p. 15) discussed the
range given by Pocock and suggested a lower and middle
Albian, possibly Aptian range, as most likely in the west
ern Canadian plains. Brideaux (1977) reported the spe
cies from the Aptian and lower Albian, District of Mack
enzie, Canada, Brideaux & McIntyre (1975) gave an
Aptian to middle Albian age for the species (as Tenua sp.
A) in the same area. Brideaux & Myhr (1976) reported
thc species from the Hauterivian to upper Aplian also
from the District af Mackenzic, Canada. Circu/odinium
brevispinosum has also been reported from the upper
Aptian and 10wer Albian, Edmonton Embaymenl, Cana
da (Banerjce & Davies, 1988).

The species has only been reported from lhe pre-Aplian
by Brideaux & Myhr (1976) and an Aptian first appear
ance seems to fit with most of the previous observations.
The reported last occurrence for the species seems to
range from the upper Aptian to middle Albian.

Circu/odinium distinctum (Deflandre &
Cookson, 1955) Jansonius, 1986
Plate 6, Fig. 1

Occurrence in East Greenland. Lower Barremian to up
per Albian. The species occurs in 34 sequences and is
often common (more than 10%).

Previous occurrences. The type material was described
from the Senonian in Australia by Denandre & Cookson
(1955). According to Williams & Bujak (1985) C. di
stinetum range from Kimmeridgian (Jurassic) to post
Maastrichlian (upperrnost Crelaceous).
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Circuiodinium Sp. 1
Plate 6, Figs 2-4

Description. Proximate to proximochorate asymmetric
cyst with a short blunt apical horn and two antapical
lobes, one of which may be reduced. Cyst dorso-ventrally
compressed. Surface of cyst covered by spines which
become short or are absent on the central part of the
dorsal and ventral sides.

Dimensions. Length with operculum 70-80 p, width
60-70 p, length of spines 5-8 p.

Discussion. Circulodinium aff. C. attadalicum differs
from Circulodinium sp. I by its omamentation of shorter
spines and by its more pronounced antapical lobes. Cir
culodinium sp. I differs from C. distinctum by having an
apical horn and two antapical lobes.

Occurrence in East Greenland. Lower part of the upper
Albian. Sections 29, 30 and3!.

Circuiodinium? Sp. 2
Plate 4, Fig. 7

Description. Small cysts (40--45 p in diameter), spherical
to subspherical cyst occasionally with antapical lobes.
Archeopyle apical, operculum free. Surface densely reti
culate to granulate. Granulae less than l p.

Discussion. Circulodinium? sp. 2 differs from previous
described Circulodinium species by its smaller size and
by its low spines. The species are almost identical to
Canningia? turrita Brideaux, 1977 in size, shape and
omamentation, but differs by having an apical archeopyle
in contrast to the apical/intercalary combination archeo
pyle described by Brideaux (1977, p. 13).

Occurrence in East Greenland. Barremian and Aptian.
Sections 5, 9, 10, 13, 15, 17 and 33.

Circuiodinium? Sp. 3
Plate 4, Fig. 8

Description. Spherical to subspherical cysts (55-65 p in
diameter) often with antapical lobes. Archeopyle apical,
operculum free. Surface omamentation consists of scat
tered 1-2.5 p granulae to short spines.

Discussion. Circulodinium? sp. 3 differs from Circulodi
nium? sp. 2 by being larger and by its fewer but longer
granulae/spines. Circulodinium? sp. 3 differs from previ-

ous described Circulodinium species by its smaller size
and smaller granulae/spines. Circulodinium? sp. 3 has
some similarity to Canningia torulosa Davey & Verdier,
1973, although the, cingulum on C. torulosa is usually
devoid of omamentation.

Occurrence in East Greenland. Barremian and lower
Aptian. Sections 9, 13, 15 and 18.

Circuiodinium? Sp. 4
Plate 4, Figs 9-10

Description. Relatively large (90-115 p in diameter) sub
spherical to angular cyst with two antapicallobes. Arche
opyle apical, operculum free. Scattered spines (4-5 p
long) with expanded to bifurcate distal termination.

Discussion. Circulodinium? sp. 4 differs from Circulodi
nium? sp. 2 and 3 by its larger size. The two antapical
lobes on Circulodinium? sp. 4 are less pronounced than
the blunt antapical lobes or horns of Circulodinium bre
vispinosum and of C. attadalicum. Circulodinium? sp. 4
differs from Canningia reticulata by having less pro
nounced antapical lobes and by its ornamentation.

Occurrence in East Greenland. Upper Barremian. Sec
tions 1, 7 and 14.

Plate 6

Fig. I. Circu/odinium distinctum x 500, section 18; GGU
342220-4,9.6-155.0; MGUH 21743.

Fig. 2. Circu/odinium sp. I x 500, section 30; GGU 324619-3,
18.3-153.0; MGUH 21744.

Fig. 3. Circu/odinium sp. l x 500, section 29; GGU 324599-4,
11.0-126.0; MGUH 21745.

Fig. 4. Circu/odinium sp. 1 x 500, section 29; GGU 324599-4,
2.3-122.0; MGUH 21746.

Fig. 5. C/eistosphaeridium? acicuiare x 500, section 10; GGU
342092-7,13.1-129.0; MGUH 21747.

Fig. 6. C/eistosphaeridium? acicuiare x 500, section 17; GGU
342161-4,7.1-151.4; MGUH 21748.

Fig. 7. C/eisto~phaeridium huguoniotii x 500, section 30; GGU
324617-8,6.5-126.0; MGUH 21749.

Fig. 8. Coronifera oceanica x 500, section 5; GGU 351565-4,
6.4-129.3; MGUH 21750.

Figs 9 & IO. Cribroperidinium? aff. C. cornutum x 500, section
15; GGU 351512-5,7.8-127.6; MGUH 21751.

Fig. 11. Cribroperidinium? aff. C. cornutum x 500, section II;
GGU 342103-4, 12.3-141.0; MGUH 21752.

Figs 12 & 13. Cribroperidinium edwardsii x 500, section 8;
GGU 342078-9, 13.2-151.4; MGUH 21753.

Fig. 14. Cribroperidinium edwardsii x 500, section 30; GGU
324617-8,14.0-150.5; MGUH 21754.
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Genus Cleistosphaeridium Davey et al.,
1966
Cleistosphaeridium? aciculare Davey,
1969a / Cleistosphaeridium? multispinosum
(Singh, 1964) Brideaux, 1971 complex
Plate 6, Figs 5-6

Comments. The specimens included in this complex have
numerous short or long s1ender processes or numerous
short or long broader processes. The processes occasion
ally bifurcate distally. Brideaux (1971) included the C.?
aciculare figured specimen of Davey (1969, plate 6, fig.
Il) as a partial synonym of C.? mullispinosum. The
processes ol' C.? multispinosum are slightly shorter
(10-15 J.I) than on Davey's specimen (up to 21 J.I), but
apart from the length of the processes the two species are
very similar. The holotype of C.? aciculare, which has
broad acuminate processes, was not included in C.? mul
tispinosum by Brideaux. In the present study both forms
have been included in the C.? aciculare - C.? multispino
sum complex.

Occurrence in East Greenland. Lower Barremian to up
per Albian; it is present in 35 of the examined sections.
The complex has been named Cleislosphaeridia? acic
ulare in the range charts (Tables 1-40 and Scheme 2).

Previous occurrences. Previously recorded as C. acic
ulare, upper Hauterivian to upper Cenomanian and as C.
multispinosum, lower Albian to lowermost Cenomanian,
north-west Germany (ProssI, 1990), middle to upper AI
bian, central Alberta, Canada (Singh, 1964), upper AI
bian to lower Cenomanian, Saskatchewan, Canada, Da
vey (1969), lower Barremian to upper Aptian, Distriet of
Mackenzie, Canada (Brideaux, 1977), lower Aptian to
middle Albian, District ol' Mackenzie, Canada (Brideaux
& McIntyre, 1975), Lower Hauterivian to lower Ceno
manian, District of Mackenzie, Canada (Brideaux &
Myhr, 1976) and middle to lower Cenomanian, Alaska
(May, 1979; May & Stein, 1979).

Cleistosphaeridium huguoniotii (Valensi,
1955a) Davey, 1969a
Plate 6, Fig. 7

Occurrence in East Greenland. Lower Barremian to up
per Albian. The species occurs in 27 sections and consti
tutes often more than 5% ol' the Barremian dinoflagellate
cyst assemblage; however it occurs more sporadieally in
the Aptian and Albian material.

Previous occurrences. Cleistosphaeridium huguoniollii

was previously recorded from the lower Cretaceous to
upper Cenomanian, England and the North Sea (Costa &
Davey, 1992), the lower Hauterivian, Andøya (Aarhus et
al., 1986), Hauterivian, offshore south Norway (Aarhus
et al., 1986), middle and upper Albian, Alaska (May &
Stein, 1979) and Albian and Cenomanian, offshore east
em Canada (Bujak & Williams, 1978). The type material
was described from the Upper Cretaceous by Valensi
(1955).

Genus Coronifera Cookson & Eisenack,
1958; emend. Mao Shaozhi & Norris, 1988
Coronifera oceanica Cookson & Eisenack,
1958; emend. May, 1980
Plate 6, Fig. 8

Occurrence in East Greenland. Barremian to middle Al
bian. Sections 1,5,7,8,11,12,15,17,18,19,20,21 and
23, where it only occurs sporadically and in low numbers.

Previous occurrences. Coronifera oceanica was previ
ously recorded from the upper Hauterivian to the upper
Turonian, north-west Germany (ProssI, 1990), Hauteri
vian to Barremian in North Sea wells (Heilmann-Clau
sen, 1987), lower Albian, Saskatchewan, Canada (Davey,

Plate 7

Fig. J. Cribroperidinium exilicristatum x 500, section 21; GGU
342232-4, 17.7-125.3; MGUH 21755.

Fig. 2. Cribroperidinium exilicrislatum x 500, section 21; GGU
342232-4, 10.3-126.0; MGUH 21756.

Fig. 3. Cribroperidinium intricatum x 500, section 24; GGU
346458-4, 17.5-136.0; MGUH 21757.

Fig. 4. Cribroperidinium intricatum x 500, section 24; GGU
346458-4,9.8-139.7; MGUH 21758.

Fig. 5. Cribroperidinium muderongense x 500, section 19; GGU
342215-3, 13.7-140.3; MGUH 21759.

Fig. 6. Cribroperidinium muderongense x 500, section 19; GGU
342215-3,4.1-138.2; MGUH 21760.

Fig. 7. Cribroperidinium tensiftense x 500, section 30; GGU
342610-3, 12.3-137.2; MGUH 21761.

Fig. 8. Ctenidodinium elegantulum x 500, section 18; GGU
342222-7,12.7-127.8; MGUH 21762.

Fig. 9. Desmocysta plekta x 500, specimen with precingular
archeopyle, section 1; GGU 360380-4, 14.1-136.4; MGUH
21763.

Fig. 10. Desmocysta plekta x 500, specimen with precingular
archeopyJe, section 21; GGU 342240-4,18.9-122.2; MGUH
21764.

Fig. 11. Desmocysta plekta x 525, specimen with apical archeo
pyle, section 31; GGU 324623-4,10.9-140.0; MGUH 21765.

Fig. 12. Desmocysta plekta x 750, specimen with apical archeo
pyle, section 31; GGU 324623-4,1.7-128.9; MGUH 21766.
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1969), 10wer to upper Albian, Arctic Canada (Pocock,
1976), middle Albian, Arctic Canada (Doerenkamp et al.,
1976), 10wer Hauterivian to upper Barremian, District of
Mackenzie, Canada (Brideaux & Myhr, 1976), lower
Cenomanian, Peace River Area, Canada (Singh, 1983)
and lower Hauterivian to 10wer Cenomanian, offshore
eastem Canada (Williams, 1975; Bujak & Williams,
1978). The type material was described from the Albian
of Australia by Cookson & Eisenack (1958).

Genus Cribroperidinium Neale & Sarjeant,
1962; emend. Helenes, 1984
Cribroperidinium? aff. cornutum Davey,
1974
Plate 6, Figs 9-11

Comments. The cingular and antapical extensions of the
pericoels are not as pronounced as on the holotype (Da
vey, 1974; Plate 2, Figs 2, 3).

Occurrence in East Greenland. Upper part of 10wer Bar
remian and upper Barremian. Sections 8, 11, 15, 16 and
19? The species is rare in the present material.

Previous occurrences. Cribroperidinium? comutum was
previously recorded from the 'middle' and upper Barre
mian, Speeton, England (Davey, 1974, type material;
Duxbury, 1980), upper Barremian, Speeton, England, and
GOlt, Germany (Harding, 1990b), Santonian, north-west
Germany (Yun, 1981) and Barremian in North Sea welIs
(Heilmann-Clausen, 1987).

Cribroperidinium edwardsii (Cookson &
Eisenack, 1958) Davey, 1969a
Plate 6, Figs 12-14

Comments. The cysts from East Greenland assigned to
Cribroperidinium edwardsii are thick walled with scat
tered coarse spines on the plates. Tabular ridges with few
broad based spines have been observed.

Occurrence in East Greenland lower Barremian to upper
Albian. Sections 2, 5, 7, 8, 9, 11, 15, 16, 17, 18, 19,21,
23, 26, 29, 30, 32 and 33.

Previous occurrences. Cribroperidinium edwardsii was
previously recorded from the 10wer Hauterivian to upper
Cenomanian, north-west Germany (Prossi, 1990) and
Berriasian to Maastrichtian, world-wide (Helenes, 1984).
The type material was described from the Albian to lower
Turonian in Australia by Cookson & Eisenack (1958).

Cribroperidinium exilicristatum (Davey,
1969a) Stover & Evitt, 1978
Plate 7, Figs 1-2

Comments. The cysts from East Greenland included in
Cribroperidinium exilicristatum are similar in size and
shape and have the same poorly defined sutural crests as
described by Davey (1969).

Dimensions. Length (77-80 )1), width (60-80 )1),4 speci
mens.

Occurrence in East Greenland. Only recorded from the
lower Barremian, section 21, where it is common in a
restricted interval.

Plate 8

Fig. l. Diconodinium articum x 750, section 22; GGU
346584-4,18.9-153.3; MGUH 21767.

Fig. 2. Dingodinium? albertii x 500, section 17; GGU
342169-4,15.1-121.5; MGUH 21768.

Fig. 3. Dingodinium? albertii x 580, section 17; GGU 342162;
MGUH 21769.

Fig. 4. Dingodinium? albertii x 2300, same specimen as above
close-up of sukal region, section 17; GGU 342162.

Fig. 5. Discorsia nanna x 500, section 17; GGU 342161-4,
6.1-126.2; MGUH 21770.

Fig. 6. Dorocysta litotes x SOD, section 30; GGU 324613-8,
12.3-136.0; MGUH 21771.

Fig. 7. Ellipsoidietyum impeifectum x 500, section 21; GGU
342240-4,5.0-120.8; MGUH 21772.

Fig. 8. Endoscrinium campanula x 500, section 22; 346584-4,
12.1-144.0; MGUH 21773.

Fig. 9. Endoscrinium cf. E. rostratum x 500, section 32;
303122-5-4,6.7-127.0; MGUH 21774.

Fig. IO. Epelidosphaeridia ~pinosa x 500, section 39;
355321-4,2.5-135.0; MGUH 21775.

Fig. Il. Epelidosphaeridia sp. I x 500, section 37; 324648-4,
20.5-132.0; MGUH 21776.

Fig. 12. Epelidosphaeridia sp. l x 500, section 37; 324650-4,
8.5-121.0; MGUH 21777.

Fig. 13. Exiguisphaera pieetilis x 500, section 7; 342081-4,
3.1-139.6; MGUH 21778.

Fig. 14. Exiguisphaera pieetilis x 800, section 17; 342166;
MGUH 21779.

Figs 15 & 16. Exiguisphaera pIeetilis x 1000, same specimen as
above, close-up of ornamentation.

Fig. 17. Exochosphaeridium phragmites x 500, section 19;
GGU 342215-3,21.9-126.0; MGUH 21780.

Fig. 18. Florentinia mantellii cooksoniae comp1ex x 500, sec
tion 21; GGU 342237-4, 8.9-138.0; MGUH 21781.

Fig. 19. Fromea amphora x 500, section 17; GGU 342167-4,
8.6-141.0; MGUH 21782.

Fig. 20. Fromea jragilis x 500, section 17; GGU 342161-4,
11.9-150.0; MGUH 21783.
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Previous occurrences. Cribroperidinium exilicristatum
was previously recorded from the lower Cenomanian,
north-west Germany (Prossl, 1990), lower to upper AI
bian, France (Davey & Verdier, 1973) Cenomanian, Eng
land and upper Albian, Saskachewan, Canada (Davey,
1969, type material), Albian to lower Santonian, Peace
River area (Singh, 1983) and upper Albian to lower
Cenomanian, Libya (Uwins & Batten, 1988). The lower
Barremian specimens recorded from East Greenland
seem to be the oldest record of the species, which has
never previously been reported from stages older than
Albian.

Cribroperidinium intricatum Davey, 1969a
Plate 7, Figs 3--4

Comments. The sutural crests, intratabular ornamentation
and shape of the material from East Greenland is very
similar to Davey' s (\969) description, whereas the over
all length (83-94 Il), overall width (68-83 f.1) and length
uf the horn (ll-l4 f.1) on three measured specimens are
slightly smaller than Davey's (1969) type material.

Occurrence in Eas! Greenland. Only recorded from the
upper Albian. Sections 24 and 3l.

Previous occurrence. The type material was recorded
from Albian and Cenomanian, England and upper Albian
Saskatchewan by Davey (l969).

Cribroperidinium muderongense (Cookson
& Eisenack, 1958) Davey, 1969a
Plate 7, Figs 5-6

Comments. The specimens from East Greenland assigned
to Cribroperidinium muderongense have a rather long,
slender apical horn (up to 50 f.1). The sutural ridges are
spiny. Spines also occur on the intratabular areas as
single spines or as spiny ridges.

Occurrence in East Greenland. Upper Barremian. Sec
tions I, 8 and 19. The species is abundant in a restricted
interval in section 19.

Previous occurrences. Cribroperidinium muderongense
was previously recorded from the lower Hauterivian to
upper Aptian, north-west Germany (ProssI, 1990) and
Barremian to Santonian world-wide (Helenes, 1984). The
type material was described from the Aptian in Australia
by Cookson & Eisenack (1958).

Cribroperidinium tensiftense Below, 1981 a
Plale 7, Fig. 7

Occurrence in East Greenland. Middle upper Albian.
Section 30.

Previous occurrences. Cribroperidinium tensiftense was
previously recorded from the lower and upper Barremian
England and Germany (Harding, I 990b), lower Barre
mian to upper Aptian, north-west Germany (ProssI, 1990)
and Hauterivian to Albian, Morocco (Below, 1981, type
material).

Genus Ctenidodinium Deflandre, 1938b,
emend. Benson, 1985
Ctenidodinium elegantulum Millioud, 1969;
emend. Below, 1981 a
Plale 7, Fig. 8

Occurrence in East Greenland. A few specimens were
recorded from the lower and upper Barremian. Sections
9, 11, 14, 15, 16 and 18.

Previous occurrences. Ctenidodinium elegantulum was
previously recorded from ammonite dated lower Aptain
strata, south England (Duxbury, 1983; Lister & Batten,
1988), the lower Hauterivian to upper Barremian, north
west Germany (ProssI, 1990), the lower Valanginian to
lower Aptian, north-west Europe (Heilmann-Clausen,
1987), lower Barremian, offshore south Norway (Aarhus
et al., 1986), late Hauterivian to lower Barremian off
shore south Norway (Costa, 1981; Ofstad, 1983) and
Hauterivian, offshore eastern Canada (Williams, 1975;
Bujak & Williams, 1978). The type material was de
scribed from the upper Hauterivian to Barremian in
France by Millioud (\969).

Genus Desmocysta Duxbury, 1983
Desmocysta plekta Duxbury, 1983
Plate 7, Figs 9-12

Discussion. Out of 94 specimens examined from East
Greenland, 73 specimens display the same characteristic
features including a two-plate, precingular archeopyle, as
Duxbury (l983) described for the holotype. In additional
9 damaged specimens were observed, on which it was
impossible to recognise the two-plate precingular archeo
pyle. The species occurs in 23 sections of late early
Barremian to late Albian age. Whereas 12 specimens of
another form, very similar in size and appearance to D.
plekta, have been recognised in the upper Albian section



31. The species differs from D. plekta by having an apical
archeopyle. In the present study they are included in D.
plekta but the difterent archeopyle may advocate the
erection of a new species and maybe also a new genus.

Previous occurrence. The type material was recorded
from the Aptian in England by Duxbury (1983).

Genus Diconodinium Eisenack & Cookson,
1960; emend. Morgan, 1977
Diconodinium arcticum Manum &
Cookson, 1964
Plate 8, Fig. 1

Comments. Only two specimens have been recorded.
They occur in the middle Albian sections 22 and 23. The
specimens are approximately 75 p 10ng and 49 }1 wide.
The cyst is smooth to weakly granulate and fusiform in
shape.

Previous occurrences. Diconodinium arcticum was pre
viously recorded from the Upper Cretaceous, Canada
(Manum & Cookson, 1964, type material; Mclntyre,
1974) and Aptian in Senegal (Jain & Millepied, 1973).
The present record seems to be the first specimens ob
served from Albian sediments.

Genus Dingodinium Cookson & Eisenack,
1958; emend. Mehrotra & Sarjeant, 1984b
Dingodinium? albertii Sarjeant 1966c
Plate 8, Figs 2--4

Comments. The size of the recorded specimens falls
within the size range of the type material (overalllengths
50-66 p, overall widths 37.5-52 p) described by Sarjeant
(1966b).

Occurrence in East Greenland. Lower Barremian to
lower Aptian. The species is nearly always present in the
lower Barremian, upper Barremian and lower Aptian.
Sections 1,3,4,5,6,7,8,9,10,11,13,14,15,16,17,18,
19,21,32 and 33.

Previous occurrences. Dingodinium? albertii was previ
ously recorded from the lower Barremian in Speeton,
England (Sarjeant, 1966b, type material), Berriasian to
Barremian, Speeton, England (Duxbury, 1977), upper
lurassic to lower Albian, England and the North Sea
(Costa & Davey, 1992), upper Hauterivian to upper Bar
remian, Speeton, England and Golt, Germany (Harding,
1990b), lower Aptian to lowermost Albian, south Eng-
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land (Duxbury, 1983), Aptian, south England (Lister &
Batten, 1988), Aptian, south-east France (Davey & Ver
dier, 1974) and upper Aptian to lower Albian, Germany
(Davey, 1982a). The last occurrence of the species tends
to be a good marker for the uppermost Aptian - low
ermost Albian.

Remarks. Davey (1978) mentioned that the Europeans
have tended to use D.? albertii (overall size 50-66 p) for
their specimens and the Australians and Canadians use D.
cerviculum (overall size 81-109 p). The difference be
tween the two species is one of size rather than morphol
ogy.

Genus Discorsia Duxbury, 1977; emend.
Khowaja-Ateequzzaman et ai., 1985
Discorsia nanna (Davey, 1974) Duxbury,
1977; emend. Khowaja-Ateequzzaman et
al., 1985
Plate 8, Fig. 5

Occurrence in East Greenland. Upper Barremian to
lower part of the upper Albian. Sections 1,2,6,7, 8,9,
14, 17, 18, 19,20,21,22,23,26,31,33 and 37.

Previous occurrences. Discorsia nanna was previously
recorded from the lower Barremian at Speeton, England
(Davey, 1974, type material), upper Aptian, south-east
France (Davey & Verdier, 1974), lower Valanginian to
lower Albian, England and the North Sea (Costa & Da
vey, 1992), upper Aptian to lower Albian, Germany (Da
vey, 1982a), the lower Hauterivian to lower part of the
upper Aptian, north-west Germany (ProssI, 1990), upper
Valanginian to lower Albian, north-west Europe (Heil
mann-Clausen, 1987) lower Barremian, Barents Sea (År
hus et al., 1990), lower and upper Barremian, District of
Mackenzie, Canada (Brideaux, 1977), lower and upper
Barremian, District of Mackenzie, Canada (Brideaux &
Myhr, 1976) and lower Cenomanian, Peace River area,
Canada (Singh, 1983).

Genus Dorocysta Davey, 1970
Dorocysta litotes Davey, 1970
Plate 8, Fig. 6

Occurrence in East Greenland. Upper Albian. Sections
24,25,27, 28, 29, 30, 31, 35, 36, 37, 38, 39 and 40.

Previous occurrences. Dorocysta litotes was previously
recorded from top middle to lowermost upper Ceno
manian, north-west Germany (Prossi, 1990), Cenoma-
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nian, England and France (Davey, 1970, type material),
and Albian to lower Cenomanian, District of Mackenzie,
Canada (Brideaux & Myhr, 1976).

Ellipsoidictyum Klement, 1960
Ellipsoidictyum imperfectum (Brideaux &
McIntyre, 1975) Lentin & Williams, 1977b
Plate 8, Fig. 7

Occurrence in East Greenland. From upper Barremian to
middle Albian. The species is present but never abundant
in 18 sections.

Previous occurrences. Ellipsoidictyum imperfectum was
previously recorded from the upper part of upper Aptian
to the lower-uppermost? part of the upper Albian, Eng
land and the North Sea (Costa & Davey, 1992), upper
Hauterivian to middle Barremian, Andøya, Norway (Aar
hus et al., 1986), lower Aptian to middle Albian, Distriet
of Mackenzie, Canada (Brideaux & McIntyre, 1975, type
material), lower to upper Albian, Arctic Canada (Doe
renkamp et al., 1976), lower Hauterivian to middle AI
bian, District of Mackenzie, Canada (Brideaux, 1977)
and lower Aptian to middle Albian, Distriet of Macken
zie, Canada (Brideaux & Myhr, 1976).

Genus Endoscrinium (Klement, 1960)
Vozzhennikova, 1967
Endoscrinium campanula (Goeht, 1959)
Vozzhennikova, 1967
Plate 8, Fig. 8

Occurrence in East Green/and. From lower Barremian to
upper Albian, the species is seldom represented by more
than two specimens ineach sample. Sections l, 7, 8, 9,
IO, II, 15, 16, 17, 19, 20, 21, 22, 23, 30, 32, 33 and 39.

Previous occurrences. Endoscrinium campanula was
previously recorded from the lower Hauterivian, north
west Germany (Gocht, 1959, type material), the lower
Hauterivian to upper Turonian, north-west Germany
(ProssI, 1990), Ryazanian to Aptian - lower Albian in
North Sea wells (Heilmann-Clausen, 1987), upper Haute
rivian to middle Barremian, offshore south Norway (Of
stad, 1983), lower Barremian to middle Albian, District
of Mackenzie, Canada (Brideaux & Mclntyre, 1975),
middle to upper Albian Peace River area, Canada (Singh,
1971), middle Albian to Cenomanian, Arctic Canada
(Doerenkamp et al., 1976), lower Aptian to upper Albian,
Arctic Canada (Pocock, 1976), middle Albian, Alaska

(May, 1979) and lower Hauterivian to Cenomanian, off
shore eastem Canada (Bujak & Williams, 1978).

Endoscrinium ef. E. rostratum (Brideaux &
McIntyre, 1975) Below, 1981a
Plate 8, Fig. 9

Comments. The few specimens observed in the present
study are poorly preserved but in general similar to the
holotype in size and shape with the characteristic beak
like apical prominence.

Occurrence in East Green/and. Lower Aptian, seetion
32.

Previous occurrences. Endoscrinium rostratum was pre
viously recorded from the uppermost Aptian to the upper
part of the lower Albian, north-west Germany (ProssI,
1990), rniddle Albian, District of Mackenzie, Canada
(Brideaux & McIntyre, 1975, type material) and Albian,
Morocco (Below, 1981).

Genus Epelidosphaeridia Davey, 1969a
Epelidosphaeridia spinosa (Cookson &
Hughes, 1964) Davey, 1969a
Plate 8, Fig. IO

Occurrence in East Green/and. Only in a few samples of
uppermost Albian age. Section 39.

Previous occurrences. Epelidosphaeridia spinosa was
previously recorded from the lower Cenomanian, Eng
land (Cookson & Hughes, 1964, type material), the up
permost Albian to lower upper Cenomanian, north-west
Germany (ProssI, 1990), the upper part of the middle
Albian to upper part of the middle Cenomanian, France
and Europe (Foucher, 1981), Albian, Saskatchewan, Can
ada (Davey, 1969), lower Aptian to upper Albian, Arctic
Canada (Pocock, 1976) and 10wer Albian to Cenomanian,
offshore eastem Canada (Williams, 1975; Bujak & Wil
liams, 1978).

Epelidosphaeridia sp. 1
Plate 8, Figs 11-12

Comments. Epelidosphaeridia sp. 1 closely resembles
Epe/idosphaeridia spinosa in size and shape, but differs
from it by only having developed a weak cingular girdle
and by its slightly shorter spines.



Occurrence in East Greenland. The middle part of the
upper Albian, below the first occurrence of E. spinosa.
Sections 24, 25, 27, 28, 35, 36, 37, 38 and 40.

Genus Exiguisphaera Duxbury, 1979a;
emend. Jan du Chene et al., 1986b
Exiguisphaera pleetilis Duxbury, 1980;
emend. Jan du Chene et al., 1986b
Plate 8, Figs 13-16

Comments. Although an archeopyle (type 2P) has only
been recognised on a few specimens, the species is easily
recognised by its characteristic sutural crests.

Occurrence in East Greenland. Primarily upper Barre
mian but one specimen was recorded from the uppermost
part of the lower Barremian and another specimen, from
the lowermost Aptian. Sections 1,7, 14, 15, 17, 18, 19
and 21.

Previous occurrences. Exiguisphaera pleetilis was previ
ously recorded from 'middle' Barremian, Speeton, Eng
land (Duxbury, 1980, type matenal, lower and 'middle'
Barremian, north-west Germany (ProssI, 1990). Harding
( I990b) recorded the first occurrence of the species at the
base of the upper Barremian at Speeton, England and at
Gott, Germany. Heilmann-Clausen (1987) reported the
species from the upper Barremian and lower Aptian in
north-west Europe and Aarhus et al. (1986) reported the
species from the Aptian at Andøya, Norway.

Genus Exochosphaeridium Davey et al.,
1966
Exochosphaeridium phragmites Davey et
al., 1966
Plate 8, Fig. 17

Occurrence in East Greenland. Lower Barremian to up
per Albian. The species has been recorded in 35 of the 40
sections.

Previous occurrences. Selected records for E. phrag
mites, upper Hauterivian to lower Aptian, England and
Germany (Harding, 1990b), lower Hauterivian to upper
Turonian, north-west Germany (ProssI, 1990), Cenoma
nian, England (Davey et al., 1966, type material), lower
to upper Albian, France (Davey & Verdier, 1971), Albian
to Santonian, France (Foucher, 1979) and upper Barre
mian to upper Aptian, south-east England (Lister & Bat
ten, 1988).
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Genus Florentinia Davey & Verdier, 1973;
emend. Duxbury, 1980
Florentinia cooksoniae (Singh, 1971)
Duxbury, 1980 / Florentinia mantellii
(Davey & Williams, 1966b) Davey &
Verdier, 1973
Plate 8, Fig. 18

Comments. The presence of secondary tubules towards,
but not at, the distal process margins described for F.
cooksoniae by Duxbury (1980, p. 120) seems to be the
most pronounced difference between F. cooksoniae and
F. mantellii. As the presence of those tubules is often
difficult to recognise, these two species have been treated
together as a complex in the present study.

Occurrence in East Greenland. Upper part of lower Bar
remian to upper Albian. The complex has been recorded
from 29 sections.

Previous occurrences. Florentinia cooksoniae was previ
ously recorded from the upper Albian, Peace River area,
Alberta, Canada (Singh, 1971, type material), the upper
Hauterivian to upper Albian, north-west Germany
(Prossi, 1990) and from lower Albian to upper Ceno
manian, world-wide (Williams & Bujak, 1985). Florenti
nia mantellii was previously recorded from the lower
Cenomanian, England (Davey & Williams, 1966b, type
material), the upper Aptian to the lower part of the upper
Turonian, north-west Germany (ProssI, 1990) and from
lower Aptian to lower Cenomanian, world-wide (Wil
liams & Bujak, 1985). Both species are recorded from the
Turonian in France by Foucher (1982).

Genus Fromea Cookson & Eisenack, 1958;
emend. Yun, 1981
Fromea amphora Cookson & Eisenack,
1958
Plate 8, Fig. 19

Occurrence in East Greenland. Lower Barrernian to up
per Albian. The species has been recorded from 20 sec
tions.

Previous occurrences. Fromea amphora was previously
recorded from the Barremian and Aptian, England (Dux
bury, 1980, 1983), Ryazanian to Aptian? in North Sea
wells (Heilmann-Clausen, 1987) and Albian and Ceno
manian, Australia (Cookson & Eisenack, 1958, type ma
terial). According to Costa & Davey (1992) the species
has a last occurrence at the top of the Cenomanian in
England and the North Sea.
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Fromea aff. F expolita (Brideaux, 1977)
Lentin & Williams, 1981
Plate 9, Figs 1--4

Comments. The specimens recorded in the present study
resemble Fromea expolita (Brideaux, 1977) Lentin &
Williams, 1981 in their pear-shaped to triangular outline
and in their smooth to scabrate surface, but differ by a
smaller length (50--60 p) and width (50-60 p) compared
to the length (65-100 p) and width 00-86 p) for the type
material.

Occurrence in East Greenland. Restricted to the up
permost Albian. Sections 24, 25, 30 and 37.

Previous occurrence. Fromea expolita was previously
only recorded from the Hauterivian and Barremian in the
District of Mackenzie, Canada (Brideaux, 1977).

Fromea jragilis (Cookson & Eisenack,
1962b) Staver & Evitt, 1978
Plate 8, Fig. 20

Occurrence in East Greenland. Barremian to Albian. The
species has been recorded in 22 of the 40 examined
sections.

Previous occurrence. Fromeafragilis was previously re
corded from the Aptian to Cenomaruan, Australia (Cook
son & Eisenack, 1962b, type material), middle and upper
Albian, central Alberta, Canada (Brideaux, 1971; Singh,
1971) and Aptian and middle Albian in the District of
Mackenzie, Canada (Brideaux & McIntyre, 1975).

Fromea cf. F glabeLLa (Singh, 1971) Lentin
& Williams, 1981
Plate 9, Fig. 5

Comments. Only one specimen was recorded in the pre
sent study and differs from F. glabella by a slightly larger
antapical width.

Occurrence in East Greenland. Lower Aptian. Section
17.

Previous occurrence. The type material was described
from the upper Albian, Peace River area, Canada (Singh,
1971).

Fromea sp. 1
Plate 9, Figs 6-7

Descriplion. The cysts described as Fromea sp. l include
long (approximately 150 p) slender (width approximately
60 p), conicai cysts, which are narrow antapically and
wider apically at the archeopyle. The operculum is al
ways detached. Accessory archeopyle sutures have not
been observed. The cyst surface is shagreenate. Two
longitudinal folds often occur (Plate 9, Fig. 6). The folds
start at the antapex and continue as a 10ng V-shape along
the cyst to the archeopyle margin. The species differs
from F. nicosia Jansonius, 1989, by its conical shape,
smaller size and two folds.

Occurrence in East Greenland. 8arrernian to Albian.
Sections 6, 7, IO, 17, 21, 22, 24, 25, 35, 36, 39 and 40.

Plate 9

Fig. l. Fromea aff. F. expolita x 500, section 24; GGU
346461--4,21.1-121.3; MGUH 21784.

Fig. 2. Fromea aff. F. expoliw x 500, section 24; GGU
346461--4,7.7-119.1; MGUH 21785.

Fig. 3. Fromea aff. F. expolita x 500, section 37; GGU
324655-3, 2.4-156.4; MGUH 21786.

Fig. 4. Fromea atr. F. expolita x 500, section 30; GGU
342618--4, 19.8-123.1; MGUH 21787.

Fig. 5. Fromea cf. F. glabella x 500, section 17; GGU
342169--4,21.9-135.0; MGUH 21788.

Fig. 6. Fromea sp. l x 500, section 24; GGU 346458--4, 19.0
123.0; MGUH 21789.

Fig. 7. Fromea sp. 1 x 500, section 25; GGU 346440--4, 16.1
157.1; MGUH 21790.

Fig. 8. Gochleodinia vil/osa multifurcata x 500, section 18,
GGU 342218--4, 11.6-143.0; MGUH 21791.

Fig. 9. Gonyaulacysta aff. G. cassidata x 500, section l; GGU
360375-3, 17.6-129.5; MGUH 21792.

Fig. IO. Gonyaulacysta aff. G. cassidata x 500, scction l; GGU
360380-3,22.5-145.0; MGUH 21793.

Fig. 11. Gonyaulacysta fastigiata x 500, section 10; GGU
342093-8, 17.3-132.3; MGUH 21794.

Fig. 12. Gonyaulacysta fastigiata x 500, section II; GGU
342105--4, 14.5-127.0; MGUH 21795.

Figs 13 & 14. Gonyaulacysra helicoidea helicoidea x 500,
section 9, GGU 342071--4, 6.8-120.7; MGUH 21796.

Fig. 15. Gonyaulacysta perforoblusa x 500, section 18; GGU
342219--4, 12.2-127.9; MGUH 21797.

Fig. 16. Heslertonia heslertonensis x 500, section 14; GGU
342133--4,10.7-131.2; MGUH 21798.

Fig. 17. HYSlrichodinium aff. H. furcatum x 500, section 7;
GGU 342081--4,17.2-129.0; MGUH 21799.

Fig. 18. Hyslrichodinium aff. H. furcatum x 500, section l;
GGU 360375-3,11.5-128.5; MGUH 21800.
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Genus Gochteodinia Norris, 1978
Gochteodinia villosa (Vozzhennikova,
1967) Norris, 1978
Gochteodinia villosa subsp. multifurcata
Davey, 1982b
Plate 9, Fig. 8

Occurrence in East Greenland. Only a few specimens
have been observed in three samples from sections 9, 18,
and 21, where the subspecies occurs in the lower part of
the range of Pseudoceratium anaphrissum together with
Nelchinopsis kostromiensis. The lhree samples have been
dated as upper Hauterivian? - lower Barremian.

Previous occurrences. Gochteodinia vil/osa subsp. multi
furcata was previously recorded from upper Ryazanian
and lower Valanginian in the Haldager No. 1 borehole,
Denmark, by Davey (1982b, type material). Duxbury
(1977) reported the species (as Pareodinia dasyforma)
from the lower Hauterivian at Speeton, England. Heil
mann-Clausen (1987) reported the species from the lower
Valanginian and lower Hauterivian in north-west Europe.
Thusu (1978) illustrated several specimens of Gochteodi
nia vil/osa (as 1mbatodinium villosum) from Arctic Nor
way. Three of Thusu's illustrations (plate 4, figs 6,7,10)
show specimens of G. vil/osa multifurcata. Thusu (1978)
showed on his range-chart that G. vil/osa (as f. vil/osum)
occurs from Ryazanian through to Barremian in Arctic
Norway which indicates that G. vil/osa vil/osa and G.
vil/osa multifucata might range up to the Barremian in
the Arctic. Aarhus et al. (1986; Århus et al., 1990) have
also recorded G. vil/osa from the lower Barremian off
shore south Norway and from the Barents Sea but con
sider the specimens as reworked.

The possibility that G. vil/osa multifurcata could range
up into Barremian in the Arctic is not excluded but
previous stratigraphic observations point to the faet that
lhe present specimens have been reworked.

Genus Gonyaulacysta Detlandre, 1964;
emend. Sarjeant, 1982b
Gonyaulacysta aff. G. cassidata (Eisenack
& Cookson, 1960) Sarjeant, 1966b
Plale 9, Figs 9-10

Comments. The few specimens hereby assigned to G. aff.
G. cassidata have less pronounced tubercles and are
slightly shorter than the type material of G. cassidata.

Occurrence in East Greenland. The species has only
been recorded from the upper Barremian section 1, and
the Aptian section 13.

Previous occurrences. Gonyaulacysta cassidata was pre
viously recorded from the Cenomanian, England (Sar
jeant, 1966a), the lower Aptian to upper Cenomanian,
England and the North Sea (Costa & Davey, 1992), the
lower Barremian to upper Cenomanian, north-west Ger
many (PrassI, 1990) and world-wide from the upper Hau
terivian to lower Turonian (Williams & Bujak, 1985).
The type matenal was described from the Aptian to
Cenomanian in Australia by Eisenack & Cookson (1960).

Gonyaulacysta fastigiata Duxbury, 1977
Plate 9, Figs 11-12

Comments. The specimens recorded in the present study
often have very pronounced denticles on the tabular
crests.

Occurrence in East Greenland. Lower to ]ower part of
the upper Barremian. Sections 4, 9, IO, 11,16,18 and 21.

Previous occurrences. Gonyaulacystafastigiata was pre
viously recorded from the lower Hauterivian to low
ermost Barremian, north-west Germany (Prassl, 1990),
'middle' Barremian, Speeton, England (Duxbury, 1980,
type material), whereas Harding (1990b) reported a last
occurrence at the top of the lower Barremian at Speeton,
England and at Gott, Germany, lower Hauterivian to top
lower Barrernian, England and the orth Sea (Costa &
Davey, 1992), Ryazanian to upper? Hauterivian in North
Sea wells (Heilmann-Clausen, 1987), lower Hauterivian,
Andøya, Norway (Aarhus et al., 1986), Hauterivian to
lower Barremian, Barents Sea (Århus et al., 1990), Hau
terivian and lower Barremian, offshore south Norway
(Aarhus et al., 1986) and Ryazanian and Valanginian
from Arctic Norway (Thusu, 1978).

Gonyaulacysta fastigiata has its last occurrence in the
'middle' Barremian (now upper Barremian) according to
Duxbury's (1980) ammonite dated material from Spee
ton, England.

Gonyaulacysta helicoidea (Eisenack &
Cookson, 1960) Sarjeant, 1966b subsp.
helicoidea Lentin & Williams (1973).
PJate 9, Figs 13-14

Occurrence in East Greenland. Lower Barrernian to
lower Aptian. Sections 1,6,7,8,9, IO, II, 14, 15,17,18,
19, 21 and 33.

Previous occurrences. Previously recorded from the Hau
terivian and Barrernian, Speeton, England (Duxbury,
1977; 1980), Aptian, south England (Lister & Batten,



1988), Albian, south-east France (Davey & Verdier,
1971), the upper Hauterivian to lower Cenomanian in
north-west Germany (PrassI, 1990), Ryazanian to Aptian,
offshore south-east Norway (Aarhus et al., 1986), the
10wer Barremian, Barents Sea, Norway (Århus et al.,
1986), the midd1e A1bian, Peace River area, central Al
berta, Canada (Singh, 1971), lhe midd1e A1bian, District
of Mackenzie, Canada (Brideaux & McIntyre, 1975), the
Neocornian to Aptian, Australia (Eisenack & Cookson,
1960, type malerial) and 10wer Hauterivian to lower Cen
omanian, world-wide (Williams & Bujak, 1985).

Gonyaulacysta jurassica (Deflandre, 1938b)
emend. Sarjeant, 1982b

Comments. The species is rare and considered reworked
as, according to the literature, il has never been reported
in siw from above lhe Upper Jurassic.

Occurrence in East Greenland. Barrernian. Sections 9,
IO, II, 15, 17, 18 and 21.

Gonyaulacysta peiforobtusa Duxbury, 1977
Plale 9, Fig. 15

Occurrence in East Greenland. Lowermost Barremian.
Sections 10 and 18, where il is very rare.

Previous occurrences. Gonyaulacysta perforobtusa was
previous1y recorded from the Hauterivian, Speeton, Eng
land (Duxbury, 1977, type material), the lower and upper
Hauterivian, north-west Germany (PrassI, 1990), lhe
Haulerivian and possibIe 10wer Barremian in north-west
Europe (Heilmann-Clausen, 1987) and lower Barremian,
offshore south-east Norway (Aarhus et al., 1986).

Genus Hapsocysta Davey 1979b
Hapsocysta? benteae sp. nov.
Plale 25, Figs 11-12, Texl Figs 10-11

?1962b Stephodinium australicum; Cookson & Eisenack,
plate 2, figs 5 & 10 only.

1982a ?Hapsocysta sp.; Davey, p. 377, taf. 6.3-3, fig. 1.
1983 Stephodinium australicum; Singh, plale 57, figs

5 & 6.
1991 ?Hapsocysta sp. of Davey 1982a; Århus, fig. 7.
1992 Hapsocysta? sp. ol' Davey 1982a; Costa & Davey,

plate 3.5, fig. 6.
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1enticular cysts with a circu1ar equatorial outline in polar
view. The cysts are thin-wal1ed, hyaline and apicalJantap
ically compressed with a smaller, spherica1, dorsally at
tached endocyst with a smooth surface. The surface of the
periphragm is also smooth but omamented by low sutural
ribs reflecting a gonyau1acoid tabulation pattem. A pre
cingular archeopy1e (type P) may be distinguished on the
dorsa1 side, whereas a sulca1 opening (an opisthopy1e) is
always present on the ventral surface of the pericyst.

Description

Cyst type. Camocavate with a large ventral pericoel.

Shape. The cyst is lenticular with a circu1ar equatoria1
outline in polar view.

Wall relationships. The cyst is composed of a thin-walled
(less than Ifl), hyaline, tabu1ate pericyst, and a smaller
endocysl approximately half the diameter of the pericyst.
The endocyst is smooth thin walled, hyaline, lenticular
with a circular equatorial outline in polar view and often
folded probab1y due to the apicallantapica1 compression
of lhe cyst. Periphragm and endophragm are dorsally
appressed.

Tabulation. Low sulural ribs on the periphragm indicate
tabulation, which is gonyau1acoid with an S-type ventral
pattern (Evitt, 1985). Formula ?4', 6", 6c, lp, 6"', I"" (Figs
10-11). Five sulcal plates have been distinguished: the
posterior sulca1 plate (ps), the right sulcal plate (rs), the
1eft sulcal plate (Is), the right accessory plate (ras) and lhe
anterior sulca1 plate (as). An almost circular opening in
the sulcal area (an opisthopy1e) is a1ways present on the
pericyst. The opening is demarcaled by the plales: as, ras,
rs, Is and l'" (Figs 10-11).

Archeopyle. A precingular archeopyle may be distin
guished on the dorsal side.

Holotype. P1ale 25, Fig. 11; Text Fig. 10, MGUH 21988
from GGU 342240-4, 10,0-140,0.

Type locality. Section 21, Stratumbjerg, Wollaston For
land, East Greenland (Fig. 2).

Dimensions. Ho10type: diameter of pericyst 78 fl, diame
ter of endocysl 44 fl.

Size range. Diameter of pericyst 60 (71) 85 fl Cl O speci
Origin ofname. After my wife Bente Meldgaard Clausen. mens), diameter of endocyst 36 (40) 45 fl (10 specimens).

Diagnosis. The species is represented by camocavate, Discussion. The species has been assigned to the genus
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Opisthopyle
Fig. IO. Hapsocysta? bell
leae sp. nov., lhe hololype,
also shown in Plale 25, Fig.
11 from section 21; GGU
342240-4, 10.0-140.0. The
tabulation, Opislhopyle and
outline of inner body (stip
pied) are shown. (a) intemal
apical view. (b) external an
lapicai view.
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Hapsocysta with a question mark, due to the presence of
a thin waIled periphragm. In the diagnosis of the genus
Hapsocysta Davey (l979a) described the periphragm to
have a net-like structure, where the areas between the
strands may be fiIled with a subsidiary network.

Hapsocysta? benteae sp. nov. ditlers from Stephodi
nium australicum by the smaller diameter of the pericyst,
by being apical/antapically compressed, by being tabulate
and by having the endocyst situated dorsaIly. The equa
torial, wing-like outgrowth described and illustrated by
Cookson & Eisenack (1962b, p. 491, plate 2, figs 6-9)
has not been observed in the present material.

Occurrence in East Greenland. Lower to upper Albian.
Sections 13,20,21,22,23,24,25,26,27,28,29,30,31,
35, 36, 37, 38, 39 and 40. The species never dominates
the dinotlageIlate cyst assemblages bul seems to be a
good marker species for lhe Albian in Easl Greenland.

Albian, north-west Germany, as ?Hapsocysta sp. (Davey,
1982a), upper Aptian to Upper Cretaceous, North Sea
area, as Hapsocysta? sp. of Davey 1982a (Costa & Da
vey, 1992), middle Albian, Barents Sea (Århus, 1991),
upper? Albian and Cenomanian, Peace River area, Cana
da as S. australicum (Singh, ]983) and upper Albian to
Cenomanian in Australia as S. australicum (Cookson &
Eisenack, 1962b, plate 2, figs 5 & IO only). The present
author has also recorded the species from the lower and
middle Albian, Axel Heiberg Island, Arctic Canada.

Genus Heslertonia Sarjeant, 1966b; emend.
Duxbury, 1980
Heslertonia heslertonensis (Neale &
Sarjeant, 1962) Sarjeant 1966b; emend.
Duxbury, 1980
Plate 9, Fig. 16

Previous occurrences. Hapsocysta? benteae sp. nov. was
previously recorded from the upper Aplian and lower

Occurrence in East Greenland. Lower Barremian to
lower Aptian. Sections 1,3,6,7,8,9,10,11,14,15,17,

Opisthopyle

2e

a

5e

b I 10)J

Fig. ll. Hapsocysta?
bellteae sp. nov., same
specimen as Plate 25, Fig.
12 from section 30; GGU
342619-3,10.2-131.0. The
opisthopyle and labulation,
with emphasis on the sulcal
plates are shown. (a)
exlernaJ apical view. (b)
inIemaI antapicaJ view.



18, 19,21,26,32 and 33. ane questionable specimen was
recorded from the lower Albian section 26.

Previous occurrences. Heslertonia heslertonensis was
previously recorded from the Hauterivian and Barremian,
Speeton, England (Neale & Sarjeant, 1962, type mate
rial), the upper Ryazanian to lower Aptian, England and
the North Sea (Costa & Davey, 1992), the lower Hauteri
vian to middle Albian, north-west Germany (Prossi,
1990), upper Ryazanian to lower, or possibly upper Ap
tian in north-west Europe (Heilmann-Clausen, 1987), and
world-wide (Williams & Bujak, 1985).

Genus Hystrichodinium Deflandre, 1935b;
emend. Sarjeant, 1966b
Hystrichodinium aff. H. furcatum Alberti,
1961
Plate 9, Figs 17-18

Comments. The relatively few specimens recorded in the
present study differ slightly in body shape from the type
material described by Alberti (1961) and the processes
are significantly longer than on the holotype. Also the
distal furcation of the processes have shorter branches.

Occurrence in Easl Greenland. Upper part of lower Bar
remian? to lowermost Aptian. Hyslrichodinium afl". H.
furcalum is very rare in the uppermost lower Barremian.
Only a few specimens were recorded in the Pseudocer
alium anaphrissum Subzone in sections 9 and Il. The
species is more common in the upper Barremian Pseu
doceratium loveae Subzone in sections 1,6,7,8, 14, 17,
19, and 21. Only two specimens were recorded from the
lower Aptian Pseudoceratium nudum Zone in section 17,
GGU 342168.

Previous occurrences. Hystrichodinium furcalum was
previously recorded from the lower Hauterivian to lower
Barremian, England and the North Sea (Costa & Davey,
1992), 10wer Hauterivian to the lower part of the 'middle'
Barremian in north-west Europe where, according to
Heilmann-Clausen (1987), it has its last occurrence in the
lower part of the range of P. anaphrissum, lower Hauteri
vian to the middle part of the upper Barremian, north
west Germany (Prossi, 1990).

Harding (1990b) indicated that the species has a very
short stratigraphic range restricted to lowermost Barre
mian in Germany and England. Harding (1990b) men
tioned that Alberti's (1961) Hauterivian recording of the
type material might be wrongly dated due to unreliable
borehole material. Århus et al. (1990) have observed the
species from Valanginian-Hauterivian? in the Barents
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Sea. Williams & Bujak (1985) indicate that the species
has a world-wide range from the middle part of the upper
Valanginian to the top of the lower Aptian.

In conclusion, the information given above indicates
that H. furcatum is a lower Barremian marker in north
west Europe where it occurs below and in the lower part
of the range of P. anaphrissum in contrast to H. afl". H.
furcatum which tends to be an upper Barremian marker in
East Greenland, where it has only been recorded in the
upper part of and above the range of the species P.
anaphrissum.

Hystrichodinium pulchrum Deflandre, 1935
subsp. pulchrum Lentin & Williams 1973
Plate IO, Figs 1-2

Comments. In the present study, the subspecies has been
distinguished from Hystrichodinium voigtii by the pres
ence of tubercles, its lower sutural crests and by having
more processes.

Occurrence in Easl Greenland. Middle Albian. Sections
20 and 23.

Previous occurrences. The type material was described
from Senonian in France by Det1andre (1935). Costa &
Davey (1992) recorded H. pulchrum from the upper
Bathonian (Jurassic) to upper Maastrichtian, England and
the North Sea. Williams & Bujak (1985) recorded the
species from all Cretaceous stages, world-wide.

Hystrichodinium ramoides Alberti, 1961
Plate IO, Fig. 3

Commenls. The species, rare in the material from East
Greenland, is characterised by processes that distally fur
cate more than once.

Occurrence in East Greenland. In the upper Barremian
Pseudoceratium toveae Subzone, where it occurs to
gether with H. aff. H. furcatum and P. toveae sp. nov.,
and above the last occurrence of Pseudoceratium ana
phrissum in sections 7, 14 and 19.

Previous occurrences. Hystrichodinium ramoides was
previously recorded from the 'middle' and upper Barre
mian, Speeton, England (Duxbury, 1980), lower and up
per Barremian, England and the North Sea (Costa &
Davey, 1992), the Hauterivian to uppermost Barremian,
north-west Germany (Prossi, 1990). Harding (1990b, p.
52) mentions that "This species has an extremely short
vertical range within the latest Barremian time" in Ger-
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many and England. The type material was described from
the upper Barremian in Germany by Alberti (1961) and
Heilmann-Clausen (1987) recorded the species from the
upper part of the lower Barrernian, 'middle' Barremian
and upper Barremian in north-west Europe.

Remarks. According to Harding (I 990b) H. ramoides has
no overlap with the lower Barremian species H.furcatum.
The occurrence of H. ramoides in East Greenland corre
lates with Harding's (l990b) latest Barremian range for
the species, but differs by not being present above the last
occurrence of H. aff. H. furcatum.

Hystrichodinium voigtii (Alberti, 1961;
emend. Sarjeant, 1966b) Davey, 1974
Plate IO, Figs 4-5

Occurrence in East Greenland. Lower Barremian to
lower Aptian. Sections l, 7, 8, 9, 10, 11, 14, 16, 17, 18,
19,21 and 33.

Previous occurrences. Hyslrichodinium voigtii was pre
viously recorded from the lower Hauterivian to upper
Turonian, north-west Germany (Prossi, 1990), Barremian
to lower Aptian, Germany (Alberti, 1961, type material)
and from the Jurassic to upper Albian in North Sea wells
(Heilmann-Clausen, 1987).

Genus Hystrichmphaeridium Deflandre,
1937b; emend. Davey & Williams, 1966b
Hystrichosphaeridium arborispinum Davey
& Williams, 1966b
Plate IO, Figs 6-9

Occurrence in East Greenland. Upper part of lower and
upper Barremian. Sections 1,4,6, 7, 8,9, 10, 11, 14, 15,
16, 17, 18, 19 and 21. The species is common to dom
inant in the uppermost part of the lower Barremian and in
the lowermost part of the upper Barremian (see section
21).

Previous occurrences. Hystrichosphaeridium arborispi
num was previously recorded from the lower and 'mid
dIe' Barremian, Speeton, England (Davey and Williams,
1966b, type material), the uppermost lower, 'middle' and
lowermost upper Barremian, Speeton, England (Dux
bury, 1980), the lower Hauterivian to upper Barremian,
England and the North Sea (Costa & Davey, 1992), the
'middle' and upper Barremian, nortb-west Europe (Heil
mann-Clausen, 1987) and the middle part of the lower to
the middle part of the upper Barrernian, north-west Ger-

many (ProssI, 1990). Harding (199Gb) mentioned that the
species is extremely common in the rniddle? to upper part
of lower Barremian but becomes rare in the upper Barre
mian of Germany and England. Harding's observation
seems consistent with the present study. Outside of Eu
rope the species has been recorded from the lower Barre
mian to the lowermost Aptian in Arctic Canada by Po
cock (1976).

Genus Hystrichosphaerina Alberti, 1961
Hystrichosphaerina schindewolfii Alberti,
1961
Plate 10, Figs 10-13

Comments. Alberti (1961) mentioned in his description of
the species that a few long thin processes are arranged in
the equatorial zone. Davey (1982b) likewise indicates
that the genus Hystrichosphaerina has solid cingular pro
cesses, but mentioned also that lhey sometimes may be
absent. In the present material, both forms wilh (Plate 10,

Plate 10

Fig. I. Hystrichodinium pulchrum x 500, section 20; GGU
342189-4,13.9-145.1; MGUH 21801.

Fig. 2. Hystrichodinium pulchrum x 500, section 23; GGU
351686-4, 12.0-137.0; MGUH 21802.

Fig. 3. Hystrichodinium ramoides x 500, section 7; GGU
342081-4,3.5-135.2; MGUH 21803.

Fig. 4. Hystrichodinium voigrii x 500, section IO; GGU
342094-4, 13.2-127.0; MGUH 21804.

Fig. 5. Hystrichodinium voigtii x 580, section 21; GGU 342232;
MGUH 21805.

Fig. 6. Hystrichosphaeridium arborispinum x 500, section 14;
GGU 342216-4, 3.3-127.0; MGUH 21806.

Fig. 7. Hystrichosphaeridium arborispinum x 500, section 7;
GGU 342081-4,17.4-157.1; MGUH 21807.

Fig. 8. Hystrichosphaeridium arborispinum x 850, section 18;
GGU 342222; MGUH 21808.

Fig. 9. Hystrichosphaeridium arborispinum x 1600, same speci
men as above dose-up of processes, section 18; GGU
342222.

Fig. IO. Hystricho~'Phaerina schindewolfii x 500, specimen with
cingular processes, section 7; GGU 342081-4, 7.6-137.0;
MGUH 21809.

Fig. II. Hystrichosphaerina schindewolfii x 550, specimen with
cingular processes, section 7; GGU 342081; MGUH 21810.

Fig. 12. Hystrichosphaerina schindewolfii x 500, specimen
without O) cingular processes, section 21; GGU 342237-4,
17.4-155.0; MGUH 21811.

Fig. 13. Hystrichosphaerina schindewolfii x 550, specimen
without cingular processes, section 7; GGU 342081; MGUH
21812.
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Figs IO-II) and without (Plate IO, Figs 12-13) cingular
processes have been recorded and referred to the species.

Occurrence in East Greenland. The upper part of the
lower Barremian to lower Aptian. Sections 1, 6, 7, 8, 9,
II, 14, 15, 17, 18, 19,21 and 33. One specimen has been
observed from the lower Albian. Section 26.

Previous occurrences. Hystrichosphaerina schindewolfii
was previously recorded from the upper Barremian, Turo
nian and Senonian, Germany (Alberti, 1961, type mate
rial), the uppermost lower, 'middle' and lowermost upper
Barremian, Speeton, England (Duxbury, I980), the lower
Valanginian to lower Albian, England and the North Sea
(Costa & Davey, 1992), the upper Barremian to upper
Aptian, south England (Lister & Batten, 1988), the lower
Hauterivian to the upper part of the lower Albian, north
west Germany (ProssI, 1990), lower Barremian to lower
Aptian, and upper Aptian to lower Albian in north-west
Europe (Heilmann-Clausen, 1987), Valanginian in Den
mark, Davey (1982b), lower Hauterivian to upper Aptian,
District of Mackenzie, Canada (Brideaux, 1977) and up
per Hauterivian to upper Albian, world-wide (Williams &
Bujak, 1985).

Genus Kiokansium Stover & Evitt, 1978;
emend. Duxbury, 1983
Kiokansium polypes (Cookson & Eisenack,
1962b) Below, 1982c subsp. polypes Lentin
& Williams (1986)
Plate II, Figs 2-8

Comments. The specimens herein referred to Kiokansium
polypes polypes have a spheroidal cyst with fortY, or
often more, slender processes that distally are fringed
with short, straight to recurved tips.

Occurrence in East Greenland. Lower Barremian to up
per Albian. The subspecies has been recorded from 30
sections. The abundance varies throughout the examined
stages but the species often constitutes 5% or more of the
assemblage.

Previous occurrences. Kiokansium polypes polypes was
previously recorded from Hauterivian to Cenomanian,
Speeton, England (Duxbury, 1977), lower Hauterivian to
upper Albian, north-west Germany (Prossi, 1990) and
upper Hauterivian to lowermost? Albian in a North Sea
well (Heilrnann-Clausen, 1987). The type material was
described from the Albian to Cenomanian in Australia by
Cookson & Eisenack (I962b).

Genus Kleithriasphaeridium Davey, 1974
Kleithriasphaeridium corrugatum Davey,
1974
Plate II, Fig. IO

Occurrence in East Greenland. Lower Barremian and
lowermost part of the upper Barremian; sections 9, 15,
16, 18 and 21. The species is very rare to rare in the
studied materia!'

Previous occurrences. Kleithriasphaeridium corrugatum
was previously recorded from the lower Barremian,
Speeton, England (Davey, 1974, type material), the low
ermost part of the 'middle' Barremian, Speeton, England
(Duxbury, 1980), the upper Ryazanian to upper Barre
mian, England and the North Sea (Costa & Davey, 1992),
the uppermost lower Hauterivian to the middle 'middle'
Barremian, north-west Germany (Prossi, 1990). Harding
(1990b, p. 52) mentions that the species "becomes extinct
at the end of the lower Barremian". The species has been

Plate 11

Fig. 1. Pareodinia sp. x 500, section 21; GGU 342240-4,
20.1-140.2; MGUH 21813.

Fig. 2. Kiokansium polypes polypes x 500, section 10; GGU
342094-4,11.8-128.7; MGUH 21814.

Fig. 3. Kiokansium polypes polypes x 500, section 20; GGU
342186-4,7.7-133.9; MGUH 21815.

Fig. 4. Kiokansium polypes polypes x 500, section 17; GGU
342167-4,7.1-140.1; MGUH 21816.

Fig. 5. Kiokansium polypes polypes x 500, section IO; GGU
342092-4,20.8-142.3; MGUH 21817.

Fig. 6. Kiokansium polypes polypes x 800, section 17; GGU
342161; MGUH 21818.

Fig. 7. Kiokansium polypes polypes x 550, section 17; GGU
342161; MGUH 21819.

Fig. 8. Kiokansium polypes polype.~ x 750, section 17; GGU
342161; MGUH 21820.

Fig. 9. Leio/usa sp. x 500, section 31; GGU 324627-4, 16.5
129.5; MGUH 21821.

Fig. JO. Kleithriasphaeridium corrugatulll x 500, section 15;
GGU 351526-4, 13.9-127.0; MGUH 21822.

Fig. 11. Kleithriasphaeridium eoinodes x 500, section 19; GGU
342214-4, 13.4--143.0; MGUH 21823.

Fig. 12. Leptodinium cancel/atum x 500, section 12; GGU
351589-4,12.2-135.0; MGUH 21824.

Fig. 13. Leptodinium cancel/atum x 500, section 20; GGU
342176-4, 11.3-150.2; MGUH 21825.

Fig. 14. Leptodinium? cf. L. delicalum x 500, section 23; GGU
351676-4,21.8-136.0; MGUH 21826.

Fig. 15. Leptodinium? hyalodermopse x 500, section 17; GGU
342167-4,9.7-124.0; MGUH 21827.
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recorded from the upper Ryazanian to the 'middle' Barre
mian in north-west Europe (Heilmann-Clausen, 1987).
Williams & Bujak (1985) have an lower Barremian last
occurrence for the species, world-wide.

Remarks. The last occurrence of the species in the low
ermost 'middle' Barremian (now lowerrnost upper Barre
mian) recorded by Duxbury (1980; Costa & Davey,
1992), in the 'accurate' dated Speeton section, correlates
with the observations from East Greenland.

Kleithriasphaeridium eoinodes (Eisenack,
1958) Davey, 1974; emend. Sarjeant, 1985a
Plate Il, Fig. Il

Remarks. The present study follow Below's (1982a) con
sideration that K. simplicispinum is ajr syn. of K. eoinodes.

Occurrence in East Greenland. Lower Barremian to mid
dIe Albian. Sections l, 6, 7, 8, 9, IO, II, 13, 14, 15, 16,
17, 18, 19, 20, 21, 22 26, 32 and 33.

Previous occurrences. Kleithriasphaeridium eoinodes
was previously recorded from the upper Barremian to the
uppermost Albian in north-west Germany, Prossl (1990),
whereas Heilmann-Clausen (1987) reported the species
from upper Ryazanian to middle Albian in north-west
Europe and Williams & Bujak (1985) reported a lower
Valanginian to 'middle' Barremian world-wide range.
The type material was described from the upper Aptian in
Germany by Eisenack (1958). The European range corre
lates with the present observations.

Genus Lagenadinium Piel, 1985
Lagenadinium? membranoidium
(Vozzhennikova, 1967); emend. Lentin &
Vozzhennikova, 1990
Plate 5, Fig. 6

Comments. ane specimen with a pronounced corona was
observed. an the other observed specimens the corona is
usually indistinct.

Occurrence in East Greenland. Lower Barremian to mid
dIe Albian and rare specimens from the upper Albian.
Sections 1,6,7,9, 10, II, 13, 14, 16, 17, 18, 19,20,25
and 30.

Previous occurrences. Lagenadinium? membranoidium
was previously recorded as Chlamydophorella membra-

noidea from the Hauterivian, upper Barremian and upper
Aptian, north-west Europe and North Sea wells (Heil
mann-Clausen, 1987). The type material was described
from Upper Jurassic, Russia by Vozzhennikova (1967).

Genus Leptodinium Klement, 1960; emend.
Sarjeant, 1982b
Leptodinium cancellatum Brideaux &
McIntyre, 1975
Plate Il, Figs 12-13

Comments. The species is easily distinguished, even in
fragments, due to the intratabular apiculate to vermiculate
sculpture.

Occurrence in East Greenland. Upper part of the lower
Aptian to upperrnost part of the middle Albian. Sections
12,13,17,20,21,22 and 23. The species seems to be a
good stratigraphic marker although it seldom constitutes
more than 1% of the dinoflagellate cyst assemblages.

Previous occurrences. Leptodinium cancellatum was pre
viously recorded from the uppermost Aptian to lower
Albian, Gerrnany (Davey, 1982a), upper Aptian to lower
upper Albian in England and the North Sea (Costa &
Davey, 1992), the upperrnost Aptian to lowermost AI
bian, north-west Europe (Heilmann-Clausen, 1987),
lower? Albian, Peary Land, North Greenland and upper
Aptian to middle Albian, Barents Sea (Århus, 1991) and
the middle Albian, District of Mackenzie, Canada (Bri
deaux & Mclntyre, 1975).

Leptodinium? ef. L. delicatum (Davey,
1969a) Sarjeant in Davey et al., 1969
Plate II, Fig. 14

Comments. The few recorded specimens are often frag
mented. They have a thin smooth hyaline wall, with
tabulation defined by crests. The crests may be a liule
higher than on the type material described by Davey
(1969).

Occurrence in East Greenland. Uppermost lower Aptian
to lowermost upper Albian. Sections 13, 23 and 29.

Previous occurrences. Leptodinium? delicatum was pre
viously recorded from the middle Albian, District of
Mackenzie, Canada (Brideaux & McIntyre, 1975), Barre
mian, District of Mackenzie, Canada (Brideaux, 1977)
and Cenomanian, Saskatchewan, Canada (Davey, 1969,
type material).



Leptodinium? hadrum (Sarjeant, 1966b)
Helenes, 1984
Plate 12, Fig. I

Occurrence in East Greenland. Uppermost Barremian.
Sections 7, 14 and 17.

Previous occurrence. Leptodinium? hadrum was previ
ously recorded (as Gonyaulacysta hadra) from the upper
Barremian, England (SaIjeant, 1966a, type material).

Leptodinium? hyalodermopse (Cookson &
Eisenack, 1958) Stover & Evitt, 1978
Plate II, Fig. 15

Occurrence in East Greenland. Lower Barremian to top
lower Albian. Sections 1,6,7,8,9, IO, 11, 12, 13, 14, 15,
17, 18, 19, 21, 26, 32, 33 and 34.

Previous occurrences. Leptodinium? hyalodermopse was
previously reeorded from the Hauterivian to the middle
part 01' the lower Albian (as Rhynchodinium hyaloder
mopse) north-west Germany (Prossi, 1990), lower? AI
bian, Peary Land, North Greenland and uppermost 10wer
Albian to lowermost middle Albian, Barents Sea, as Go
nyaulacysta hyalodermopsis (Århus, 1991), middle AI
bian, Distriet of Mackenzie, Canada (Brideaux & McIn
tyre, 1975), Barremian, Distriet of Mackenzie, Canada
(Brideaux, 1977), and upper Neoeomian to Aptian, Aus
tralia (Cookson & Eisenack, 1958, type material).

Genus Levisphaera Davey, 1988
Levisphaera cf. L. crassicingulata (Burger,
1980) Davey, 1988
Plate 1, Figs 10-12

Comments. Ovoidal eyst with a psilate surface. The wall
is apparently eomposed of one layer, the autophragm.
The wall is thin, less than l fl, and hyaline. The archeo
pyle is apieal occasionally with the opereulum attaehed.
The length 01' the eyst, exc1uding the opereulum is 40-45
fl. The width of the cyst is 36--43 fl.

Remarks. Levisphaera ef. L. crassicingulata differs from
the type material (Burger, 1980), by being smaller. L. ef.
L. crassicingulata differs from Batiaca~phaeraeuteiches
(Davey, 1969a) Davey, 1979d by having a thin, hyaline
and psilate wall. The size, shape and wall features of L.
cf. L. crassicingulata are similar to Chytroeisphaeridia
chytroeides (SaIjeant, 1962a) Downie & Sarjeant, 1965;
emend. Davey, 1979b. However L. cf. L. crassicingulata
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differs by having an apieal archeopyle in eontrast to the
precingular archeopyle characteristic for C. chytroeides.

Occurrence in East Greenland. Lower Barremian to up
per Albian. The species occurs in 31 of the 40 examined
sections and is often common.

Previous occurrences. Burger (1980) described the spe
cies as Canningia crassicingulata from the Neocomian in
Australia and Davey (1988) recorded the species as L.
crassicingulata from the Kimmeridgian (Jurassic), Papua
New Guinea.

Genus Litosphaeridium Davey & Williams,
1966b; emend. Lucas-Clark, 1984
Litosphaeridium arundum (Eisenack &
Cookson, 1960) Davey, 1979b; emend.
Lucas-Clark, 1984
Plate 12, Figs 2-3

Occurrence in East Greenland. From top Jower Albian? 
base middle Albian to the middle part of the upper AI
bian. Sections 5, 20, 22, 23, 26, 29, 30, 31 and 40.

Previous occurrences. Litosphaeridium arundum was
previously recorded from the upper Aptian to upper AI
bian, France (Davey & Verdier, 1971, 1974), the 10wer to
upper Albian, England and the North Sea (Costa & Da
vey, 1992), the uppermost lower Albian to middle part of
the late Albian, north-west Germany (Prossi, 1990),
10wer Albian to 10wermost upper Albian, north-west Eu
rope (Heilmann-Clausen, 1987), Aptian - lower Albian
to middle Albian, Spitsbergen and middle Albian, Bare
nts Sea (Århus, 1991), middle to upper Albian, western
Canada (Brideaux, 1971; Singh, 1971) and uppermost
lower Albian to lowermost Cenomanian, world-wide
(Williams & Bujak, 1985). The type material was de
seribed from the Albian in Australia by Eisenaek &
Cookson (1960).

Litosphaeridium siphoniphorum (Cookson
& Eisenack, 1958) Davey & Williams,
1966b
Plate 12, Fig. 4

Occurrence in East Greenland. Only two specimens have
been recorded from the upper Albian. Sections 24 and 35.

Previous occurrences. Litosphaeridium siphoniphorum
was previously reeorded from the upper Albian in south
east France (Davey & Verdier, 1973), the upper Albian to
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lower Turonian, England and the North Sea (Costa &
Davey, 1992) and the upper Albian to lower Cenomanian,
north-west Europe (Heilmann-Clausen, 1987). The spe
cies is a marker for uppermost Albian to the top Ceno
manian in Europe (Foucher, 1981). The type material was
described from the Albian to Cenomanian in Australia by
Cookson & Eisenack (1958).

Genus Luxadinium Brideaux & McIntyre,
1975
Luxadinium sp.
Plate 12, Fig. 5

Comments. A few thin-walled, almost hyaline, cavate
specimens with a large acheopyle (tT?,3P) have been
recorded from the lower part of the upper Albian. Sec
tions 30 and 31.

Genus Meiourogonyaulax Sarjeant, 1966b
Meiourogonyaulax stoveri Millioud, 1969
Plate 12, Figs 9-10

Occurrence in East Greenland lower Barremian. Sec
tions 9, IO, where the species is rare.

Previous occurrences. Meiourogonyaulax stoveri was
previously recorded from the lower Hauterivian to low
ermost Albian, England and the North Sea (Costa &
Davey, 1992), the uppermost Hauterivian to uppermost
'middle' Barremian, north-west Germany (ProssI, 1990),
Hauterivian to Aptian, western Europe (Millioud, 1969,
type material), lower and upper Aptian, south England
(Lister & Batten, 1988), Hauterivian and older to upper
Albian, offshore eastem Canada (Williams, 1975; Bujak
& Williams, 1978), upper Hauterivian to lower Aptian,
Arctic Canada (Pocock, 1976) and upper Hauterivian to
lowermost Albian, world-wide (Williams & Bujak,
1985).

Genus Muderongia (Cookson & Eisenack,
1958)

Remarks. The emendation and the new morphographic
approach proposed for the genus and species of Mude
rongia by Monteil (1991) is not followed due to the
relative sparse occurrence of specimens of the genus
Muderongia in the present study.

Muderongia australis Helby, 1987
Plate 12, Fig. 12

Comments. The specimens recorded in the present study
have cingular horns projecting laterally from the cingu
lum. The horns are slightly longer than the stout lateral
bosses described by Helby (1987, p. 300), but are shorter
than the cingular horns on Muderongia macwhaei Cook
son & Eisenack, 1958; emend. Helby, 1987.

Occurrence in East Greenland. Lower Barremian. Sec
tions 9, IO and 15. The species dominates the assem
blages in a restricted interval in section 10.

Previous occurrences. Muderongia australis was previ
ously recorded from lowermost Hauterivian, north-west
Germany (ProssI, 1990). The species has also been re
ported in large numbers from a restricted interval in the
Hauterivian, the uppermost part of the Rurikfjeldet Mem
ber at Spitsbergen and from Hauterivian - lower Barre
mian in the Barents Sea (Århus et al., 1990), Barremian
in Australia (Helby, 1987, type material) and lowermost
Hauterivian to 'middle' Barremian, Papua New Guniea
(Davey, 1988).

Plate 12

Fig I. Leptudinium? hadrum x 500, section 14; GGU 342132-6,
11.2-138.2; MGVH 21828.

Fig. 2. Litosphaeridium arundum x 500, section 23; GOV
35167D-4, 19.6-134.2; MGVH 21829.

Fig. 3. Litmphaeridium arundum x 800, section 20; GOV
342191; MGVH 21830.

Fig. 4. Litosphaeridium siphoniphorum x 750, section 14; GOV
346451-4,19.9-119.1; MOUH 21831.

Fig. 5. Luxadinium sp. x 500, section 20; GGV 342176-4,
7.0-122.2; MGUH 21832.

Fig. 6. Atopodinium haromense x 500, section 14; GOU
342134-4,6.3-135.5; MGUH 21833.

Fig. 7. Atopodinium haromense x 500, section 17; GOU
342161-4,11.0-141.1; MOVH 21834.

Fig. 8. Atopodinium haromense x 500, scction 17; OOU
342162-4,6.7-143.1; MOVH 21835.

Fig. 9. Meiourogonyaulax stoveri x 500, external dorsal view
illustrating anached apical operculum, vacuolar surface and
crests, section 17; 9; GGU 342094-4, 10.4-154.4; MGUH
21836.

Figs 10 & II. Meiourogonyau/ax stuveri x 500, antapicallapical
view illustrating apical archeopyle, vacuolar surface and
crests, section 9; OGV 342094-4, 8.1-129.9; MGUH 21837.

Fig. 12. Muderungia australis x 500, section 10; GOV
342093-4,23.2-137.9; MOUH 21838.

Fig. 13. Muderongia exten,fiva x 500, section 9; GOU
342070-7,2.2-130.4; MOUH 21839.
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Muderongia extensiva Duxbury, 1977
Plate 12, Fig. 13

Comments. A few, possibie reworked, specimens are re
corded from the lower Barremian, section 9. They have
rather long lateral horns extending almost at right angles
from the body. The horns are distally notched as origi
nally described by Duxbury (1977, p. 54).

Previous occurrences. Muderongia extensiva was previ
ously recorded from the lower Valanginian to lower Hau
terivian, Speeton, England (Duxbury, 1977, type mate
rial) and Valanginian to Aptian, Arctic Norway, (Thusu,
1978, plate 2, fig. 7) but Thusu's specimen is not very
typical of the species.

Muderongia cf. M. pariata Duxbury, 1983
Plate 13, Fig. 1

Comments. Only one specimen was recorded in the pre
sent study. The specimen has the characteristic short
lateral horns which are distally blunt, open, and notched.
The specimen has also, like M. pariata, only one antap
icai horn but it has not been possible to recognise the
distal open part of this horn due to a shadowing particle
which covers the tip.

Occurrence in East Greenland. Lower Aptian. Section
33.

Previous occurrences. Muderongia pariata was previ
ously recorded from the lower Aptian to lower Albian,
southem England (Duxbury, 1983, type material), 'mid
dIe' Barremian and lower Aptian to lower Albian, north
west Europe (Heilmann-Clausen, 1987) and lower to up
per Aptian, southern England (Lister & Batten, 1988).

The species is reported from the Barremian in the
Barents Sea as Muderongia peiforata Alberti, 1961 by
Århus et al. (1990) who proposed the transfer of M.
pariata into M. peiforata.

Muderongia simplex Alberti, 1961
Muderongia aff. M. simplex subsp.
microperforata Davey, 1982b
Plate 13, Figs 2, 3 & 6

Comments. The ends of the lateral horns in the present
specimens differs from the type matenal (Davey, 1982b;
plate 9, figs 4--6) by being more pronounced, in contrast
to the holotype which only has shorter bulges. The
pointed horn terrninations on the lateral horns have also
been observed by Harding (1986, plate 17, figs 3, 8).

Harding referred his specimens to M. simplex microper
forata. Uwins & Batten (1988, plate 34, figs 18, 19)
reported specimens from Libya, as Muderongia sp.,
which also look very similar to the present matena!'
Århus et al. (1990, figs 12D, F) illustrated two specimens
which they named Muderongia cf. M. asymmetrica with
lateral horn terminations similar to the present matena!'

The marked difference of the morphology in speci
mens from East Greenland, southern England (Harding,
1986), Libya (Uwins & Batten, 1988) and Barents Sea
(Århus et al., 1990) from the type matenal of M. simplex
microperforata (Davey, 1982b) may indicate that we are
dealing with a new subspecies ar maybe, more likely, a
new species.

Occurrence in East Greenland. The upper part of the
lower Barremian to the lower part of the upper Barre
rnian. Sections 9, 11, 16, 18 and 21.

Previous occurrences. Muderongia simplex micropeifo
rata was previously recorded from the lower Barremian
at Alford, England (Harding, 1990b), upper Ryazanian to

Plate 13

Fig. I. Muderongia ef. M. pariata x 500, section 33; GGU
324029--4, 10.0-143.4; MGUH 21840.

Fig. 2. Muderongia aff. M. simplex microperjorata x 500. sec
tion 16; GOU 351512--4, 11.0-138.3; MOUH 21841.

Fig. 3. Muderongia aff. M. simplex microperJorata x 500, see
tion 21; OGU 342231-7, 5.5-138.9; MGUH 21842.

Fig. 4. Nelchinopsis kostromiensis x 500, seetion IO; GGU
342092--4,21.9-114.8; MGUH 21843.

Fig. 5. Nelchinopsis kostromiensis x 500, section 21; GGU
342320-7,22.2-141.0; MOUH 21844.

Fig. 6. Muderongia aff. M. simplex microperjorata x 500, sec
tion 21; GGU 342231-7,14.2-135.7; MGUH 21845.

Fig. 7. Muderongia staurota x 500, section 9; OOU 342071--4.
20.3-143.6; MGUH 21846.

Fig. 8. Muderongia tetracantha x 500, section 21; GGU
342230-8,13.0-128.7; MOUH 21847.

Fig. 9. Muderongia er. M. tomaszowensis x 500, seetion 9; OGU
342071--4,9.1-132.0; MOUH 21848.

Fig. IO. Muderongia cf. M. tomaszowensis x 500, section 9;
GGU 342071--4, 7.2- 130.0; MOUH 21849.

Fig. II. Nyktericysta? vilrea x 500, seetion 17; OGU 342169--4,
17.1-153.2; MOUH 21850.

Fig. 12. Nyktericysta? vilrea x 500, section 17; GGU 342169;
MOUH 21851.

Fig. 13. Nyktericysta? vitrea x 500, section 7; OOU 342087-10,
22.6-130.4; MOUH 21852.

Fig. 14. Nyktericysta? vitrea x 500, section 7; OOU 342087-11,
15.9-153.0; MGUH 21853.

Fig. 15. Odontochitina ancala x 500, section 36; GOU
324092-7, 16.4-155.2; MOUH 21854.
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upper Barremian, England and the North Sea (Costa &
Davey, 1992), upper Ryazanian to lower Valanginian,
north-west Europe, Ryazanian to upper Valanginian or
lower Hauterivian in North Sea wells (Heilmann-Clau
sen, 1987), upper Ryazanian to lower Valanginian, Den
mark (Davey, 1982b, type material), Hauterivian, south
em, England (Harding, 1986) and lowermost Barremian,
offshore Holland (R. J. Davey, personal communication
in Harding, 1986 p. 107). The very similar species M. cr.
M. asymmetrica Århus et al., 1990 has been observed
from the lower Barremian in the Barents Sea, whereas
another similar species, Muderongia sp. Uwins & Batten,
1988, has been reported from the upper Hauterivian to
lower Barremian, Libya.

Muderongia staurota Sarjeant, 1966c
Plate 13, Fig. 7

Occurrence in East Greenland. Lower Io upper Barre
mian. Sections 9, 10 and 21, where only a few specimens
have been recorded.

Previous occurrences. Muderongia staurota was previ
ously recorded from the lower Barremian, Speeton, Eng
land (Sarjeant, 1966b, type material), the upper Hauteri
vian to lower Aptian, England and the North Sea (Costa
& Davey, 1992), the uppermost lower Hauterivian Io
'middle' Barremian, north-west Germany (Prossi, 1990),
upper Hauterivian to uppermost Barremian, north-west
Europe (Heilmann-Clausen, 1987) and upper Hauterivian
to lower Barremian, Andøya, Norway (Aarhus et al.,
1986). The species seems not to have been recorded from
above the Barremian.

Muderongia tetracantha (Gocht, 1957)
A1berti, 1961
Plate 13, Fig. 8

Occurrence in East Greenland. Lower Barremian to low
ermost Aptian. Sections 1,4,6, 7, 8, 9, IO, Il, 14, 15, 16,
17, 18, 19 and 21.

Previous occurrences. Muderongia tetracantha was pre
viously recorded from the lower Valanginian to lower
Barremian, England and the North Sea (Costa & Davey,
1992), Ihe lower Valanginian?, lower Hauterivian to up
per Barremian and upper Aptian, north-west Europe
(Heilmann-Clausen, 1987). Heilmann-Clausen (1987, p.
19) mentioned that the species has only been recorded
above the lower Barremian by Below (1982b) from
northern Germany, and considered the species as more
typical for the Hauterivian and lower Barrernian.

Aarhus et al. (1986) reported the species from the

upper Hauterivian to lower Barremian, Andøya, Norway
and Århus et al. (1990) reporled it from the Hauterivian
to lower Barremian, Barents Sea. Thusu (1978) reported a
lower Valanginian to upper Aptian occurrence, Arctic
Norway. Pocock (1976) and Brideaux (1977) have re
corded the species from Hauterivian to lower Barremian,
Arctic Canada and Dislrict of Mackenzie, Canada. Bri
deaux & McIntyre (1975) have recorded the species in
the upper Aptian, also from the District of Mackenzie,
Canada. Brideaux & Myhr (1976) similarly recorded the
species from the District of Mackenzie, Canada, but only
from the Barremian. Morgan (1980) recorded it from the
uppermost Neocomian to top of the lower Albian in
Australia. Helby et al. (1987) recorded M. teracantha
from the uppermost Valanginian Io lower Albian in Aus
tralia. Davey (1988) recorded the species (as M. tetra
cantha sensu Morgan 1980) from the upper Aptian and
lower Albian in Papua New Guniea. Williams & Bujak
(1985) reported the world-wide range as upper Hauteri
vian to lower Barremian.

Previous observations indicate that the species is rather
common in the Hauterivian and lower Barremian but rare
in the Aptian of Europe, whereas Aptian occurrence in
Arctic Norway, Canada and Australia seems Io be more
common. The presumed lowermost Aptian record from
East Greenland supports the suggestion that it has a
longer range in the Arctic.

Muderongia ef. M. tomaszowensis Alberti,
1961
Plate 13, Figs 9-10

Comments. The few lower to upper Barremian specimens
recorded from East Greenland, sections 9, 11 and 21,
have slightly shorter lateral horns than the type material
illustrated by Alberti. The present material has lateral
horns similar to those of M. pariata, but the antapical
horns of M. cf. M. tomaszowensis differ by not being
open ended, blunt and notehed.

Previous occurrences. Muderongia tomaszowensis was
previously recorded from the Valanginian, Poland (Al
berti, 1961, type material), Berriasian to upper Barremian
(Millioud et al., 1975) and Barremian, offshore eastem
Canada (Bujak & Williams, 1978).

Genus Nelchinopsis Wiggins, 1972
Nelchinopsis kostromiensis (Vozzhennikova,
1967) Wiggins, 1972
Plate 13, Figs 4-5

Comments. In the present study no attempt has been made
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to deal with the systematic discussion on this species
(Wiggins, 1972, p. 299; Duxbury, 1977, p. 37; Stover &
Williams, 1987, p. Il; Lentin & Yozzhennikova, 1990, p.
108-110; Harding, 1990b, p. 52).

Occurrence in East Greenland. The species here referred
to as N. kostromiensis occurs in the upper Hauterivian? 
10wer Barrernian , sections 9, 10, 18 and 21, but a few
specimens were also found in the lowermost upper Barre
mian sample GGU 342235 from section 21.

Previous occurrences. Nelchinopsis kostromiensis was
previously recorded from the 10wer Valanginian to upper
Hauterivian, England and the North Sea (Costa & Davey,
1992), the lower Hauterivian to 10wer Barremian (as
Gonyaulacysta kostromiensis) from north-west Europe
by Heilmann-Clausen (1987) and 10wer Hauterivian to
uppermost Hauterivian (as G. kostromiensis), north-west
Germany (Prossi, 1990). Harding (1990b) observed that
the species (as Alaskadinium wigginsi) ranges into the
10wermost Barrernian in England and Germany. This is
consistent with observations of the species (as N. kostro
miensis) from the Barents Sea (Århus et al., 1990) and the
present records from East Greenland. The species also
has been recorded from Valanginian and upper Hauteri
vian to lower Barremian (as Gonyaulacysta kostromien
sis), offshore south Norway (Ofstad, 1983) and from
upper Valanginian to lower Hauterivian, Alaska (Wig
gins, 1972). The type material was described from the
Valanginian in the Kostroma region, Russia by Yozz
hennikova (1967).

Genus Nyktericysta Bint 1986
Nyktericysta? vitrea (Duxbury, 1983) Bint,
1986
Plate 13, Figs 11-14

Comments. The cysts from East Greenland described as
Nyktericysta? vitrea have two c10sely adpressed walllay
ers, an autophragm covered by a microreticulate ecto
phragm (Plate 13, Fig. 12).

Discussion. Lister & Batten (1988) divided Australi
sphaera vitrea Duxbury, 1983 into A. vitrea and A. pseu
dovitrea Lister & Batten, 1988, without making any com
ments on Bint' s (1986, p. 149) provisional assignment of
the species to Nyktericysta? vitrea. Australisphaera pseu
dovitrea might very well be a species of Nyktericysta. and
is distinguished from A. vitrea by the lack of sharply
digitate projections at its lateral horns (Lister & Batten,
1988, p. 27). Lister & Batten (1988; table l, A-B) in
dicated that A. vitrea and A. pseudovitrea never occur

together in their material from southern England. In the
present study forms similar to the two species dis tin
guished by Lister & Batten (1988) have been recorded
from the same sample (Plate 13, Figs 13-14).

In the studied material from East Greenland the two
species N. ? vitrea and A. pseudovitrea seem to be two end
members of the same species and no attempt has been
made to follow the division by Lister & Batten (1988).

Occurrence in East Greenland. Upper Barremjan to up
per Aptian. Sections 1,6,7,8,13,15,17,19,21,32 and
33.

Previous occurrences. Nyktericysta? vitrea was previ
ously recorded from the lower Aptian, southern England
as A. vitrea (Duxbury, 1983, type material), upper Barre
mian as A. pseudovitrea and from the lower Aptian as A.
vitrea, southern England (Lister & Batten, 1988).

Genus Odontochitina Deflandre, 1935;
emend. Bint, 1986
Odontochitina ancaia Bint, 1986
Plate 13, Fig. 15

Occurrence in East Greenland. Except for a few ques
tionable specimens from the middle Albian sections 20,
23, all the recorded specimens are of late Albian age
(sections 24, 25, 27, 30, 31, 35, 36, 37 and 38).

Previous occurrences. Odontochitina ancala was previ
ous1y recorded from the upper 8arremian to middle Al
bian, north-west Germany (Prossi, 1990), lower Aptian to
middle Albian, Portugal (Berthou & LeereveId, 1990),
middle and upper Albian in Western lnterior, USA (Bint,
1986, type materia]) and from the same interval in Alaska
(as O. cf. o. operculala) by May & Stein (1979).

Odontochitina costata Alberti, 1961;
emend. Clarke & Verdier, 1967
Plale 14, Fig. I

Occurrence in Easl Greenland. Middle part of the upper
Albian. Sections 36, 37 and 38.

Previous occurrences. Odonlochitina costata was previ
ously recorded from the Cenomanian and Turonian, Ger
many (Alberti, 1961, type material), the upper Aptian to
upper Turonian, north-west Germany (ProssI, 1990), mid
die to upper Albian, Peace River area, western Canada
(Singh, 1971), upper Albian to lower Cenomanian, Sas
katchewan, Canada (Davey, 1969), lower Cenomanian,
Alaska (May, 1979), upper Albian to Cenomanian, off-
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shore eastem Canada (Williams, 1975; Bujak & Wil
liams, 1978) and upper Albian to top Campanian, world
wide (Williams & Bujak, 1985).

Odontochitina imparilis (Duxbury, 1980)
Jain & Khowaja-Ateequzzaman, 1984
Plate 14, Fig. 2

Comments. Two specimens have been recorded from the
lower Aptian section 33. an both specimens the cingu
lum is reflected by a distinct double line on the long
lateral horn (Plate 14, Fig. 2).

Previous occurrence. Odontochitina imparilis was previ
ously recorded from the 'middle' and upper Barremian,
Speeton, England (Duxbury, 1980, type matenal).

Odontochitina cf. O. imparilis (Duxbury,
1980) Jain & Khowaja-Ateequzzaman,
1984
Plate 14, Fig. 3

Comments. Two specirnens recorded from the lower Ap
tian part of section 7 have a very elongate endoblast
exhibiting projections into the apical and antapical horns,
as described by Duxbury (1980, p. 128), whereas the
reflection of the cingulum on the lateral horn is absent or
very weak (Plate 14, Fig. 3). These specimens could be
atypical forms of Odontochitina operculata but are here
assigned to O. cL o. imparilis.

Odontochitina operculata (O. Wetzel,
1933a) Deflandre & Cookson, 1955
Plate 14, Figs 4-6

Comments. Apart from specimens very sirnilar to the
holotype, several specimens with a swollen basal part on
the antapical horn (Plate 14, Figs 4 & 6) have been
observed and treated as O. operculata in the present
study.

Occurrence in East Greenland. Upper Barremian to up
per Albian. The species is rather common from the up
permost Barremian to the uppermost middle Albian. It
has been recorded in 33 of the 40 exarnined sections.

Previous occurrences. Odontochitinn operculata was
previously recorded from the lowermost to uppermost
Barremian, Speeton, England (Davey, 1979b), whereas
Duxbury (1980) recorded the firs t occurrence of the spe-

cies in the lower part of the 'middle' Barremian (now
upper Barremian) at Speeton, England. Costa & Davey
(1992) recorded the species from the lower Barremian to
upper Maastrichtian, England and the North Sea. Heil
mann-Clausen (1987) recorded the species from the
lower Barremian to Cenomanian, north-west Europe,
whereas (Prossi, 1990) recorded it questionably in the
upper Hauterivian to lower Barremian but present from
the uppermost lower Barremian to upper Turonian, north
west Germany. According to Duxbury (1980) pre-Barre
mian records of O. operculata may be disregarded. Hard
ing (I 990b) recorded the first occurrence of the species as
upper Barremian, England and Germany and mentioned
that the previously reported pre-upper Barremian occur
rences 01' the species may be misidentifications 01', for
example, operculae from Muderongia species. Harding's
suggestion corroborates the observations from East
Greenland.

Odontochitina singhii Morgan, 1980
Plate 14, Fig. 7

Occurrence in East Greenland. Lower Albian to top
middle Albian. Sections 5, 20, 22, 23 and 26. Two speci
mens have also been recorded from the presumed low
ermost upper Albian section 29.

Previous occurrences. Odontochitina singhii was previ
ously recorded from the upper Barremian to middle AI-

Plate 14

Fig. I. Odontochitina costata x 500, seetion 36; GGU
324093-5, 18.3-135.7; MGUH 21855.

Fig. 2. Odontochitina imparilis x 500, seetion 33; GGU
324029-5,9.0-156.3; MGUH 21856.

Fig. 3. Odontochitina ef. O. imparilis x 500. seetion 7; GGU
342087-4, 13.2-126.6; MGUH 21857.

Fig. 4. Odontochitina operculata x 500, section 20; GGU
342194-4,9.7-127.0; MGUH 21858.

Fig. 5. Odontochitina operculara x 500, section 17; GGU
342169-4, 16.8-122.2; MGUH 21859.

Fig. 6. Odontochitina operculara x 500, section 20; GGU
342199-4,15.9-127.8; MGUH 21860.

Fig. 7. Odontochitina singhii x 250, seetion 20; GGU 342183-4,
13.2-134.0; MGUH 21861.

Fig. 8. Oligosphaeridium cf. O. albertense x 500, seetion Il;
GGU 342102-8, 16.7-154.0; MGUH 21862.

Fig. 9. Oligosphaeridium? asterigerum x 500, section 19; GGU
342214-4,7.0-135.8; MGUH 21863.

Fig. IO. Oligosphaeridium? asterigerum x 500, section 7; GGU
342081-5, 18.5-136.0; MGUH 21864.

Fig. II. Oligosphaeridium complex x 500, section 17; GGU
342169-4,8.8-120.0; MGUH 21865.
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bian, north-west Germany (Prass!, 1990), Aptian -Iower
Albian to rniddle Albian, Spitsbergen (Århus, 1991)
whereas it has its first occurrence in the upper Albian,
western Canada (Singh, 1983). Dixon et al. (1989) dis
cuss the age of their recording of the species from the
Northwest Territories, Canada and propose a late middle
to late Albian age. From Australia the species has been
recorded from the lower to upper Albian (Morgan, 1980,
type material).

Genus Oligosphaeridium Davey &
Williams, 1966b; emend. Davey, 1982b
Oligosphaeridium ef. O. a/bertense
(Poeoek, 1962) Davey & Williams, 1969
Plale 14, Fig. 8

Comments. The recorded specimens are thin walled and
often damaged.

Occurrence in East Greenland. Lower and upper Barre
mian. Sections 10, 11, 16, 18 and 19.

Previous occurrences. Oligosphaeridium albertem'e was
previously recorded from the uppermost Hauterivian to
uppermost lower Albian, north-west Germany (PrassI,
1990), upper Barremian, western Canada (Pocock, 1962,
type material), Hauterivian to lower Albian, District of
Mackenzie, Canada (Brideaux, 1977) and middle and
upper Albian (as o. irregulare) Alaska (May & Stein,
1979). Costa & Davey (1992) recorded the last occur
rence of the species in the top lower Cenomanian in
England and the North Sea.

O/igosphaeridium? asterigerum (Goeht,
1959) Davey & Williams, 1969
Plale 14. Figs 9-10

Occurrence in East Greenland. Lower Barremian to
lower Aptian. Sections 1,4,7,8,9,10, 11, 13, 14, 16, 17,
18, 19, 21 and 33.

Comments. The processes on Oligosphaeridium? asteri
gerum are slender cylindrical with secate process tips in
contrast to the processes on O. complex which are funnel
shaped with aculeate process tips.

Previous occurrences. Oligosphaeridium? asterigerum
was previously recorded from the lower Hauterivian,
Germany (Gocht, 1959, type material), the lower Hauteri
vian to 10wermost upper Turonian, north-west Germany
(PrassI, 1990) and Valanginian to upper Barremian and
from the upper Aptian in north-west Europe (Heilmann
Clausen, 1987).

Oligosphaeridium comp/ex (White, 1842)
Davey & Williams, 1966b
Plate 14, Fig. Il & Plale 15, Fig. I

Occurrence in East Greenland. Lower Barremian to up
per Albian, the species has been observed in all the 40
examined sections where it is often quite common.

Previous occurrences. Oligosphaeridium complex was
previously recorded from the lower Hauterivian to upper
Turonian, north-west Germany (PrassI, 1990). Davey &
Williams (1966b) described the neotype from the Ceno
manian in England and mentioned that they, also in
England, have recorded simiIar specimens from the Bar
remian and Ypresian (Tertiary).

Oligosphaeridium ef. O. fenestratum
Duxbury, 1980
Plale 15, Fig. 2

Comments. The few specimens recorded are often frag
mented.

Plate 15

Fig. I. Oligosphaeridium eomplex x 500, section 17; GGU
342161--4,8.5-153.0; MGUH 21866.

Fig. 2. Oligo.\phaeridium cf. O. fenes/ra/um x 500, section 9;
GGU 342069-8, 7.2-132.2; MGUH 21867.

Fig. 3. Oligosphaeridium preforatum perfora/um X 500, section
14; GGU 342132--4, 21.0-150.1; MGUH 21868.

Fig. 4. Oligmphaeridium perforatum perforatum x 500, frag
ment of specimen iIIustrating the characteristically distal part
of the processes, section 13; GGU 351585--4, 4.0-140.5;
MGUH 21869.

Fig. 5. Oligosphaeridium perjoratum eolum x 500, fragment
iIlustrating the processes, section 18; GGU 342218--4, 7.8
144.3; MGUH 21870.

Fig. 6. Oligosphaeridium perforatum colum x 500, section 21;
GGU 342238-3, 13.8-121.0; MGUH 21871.

Fig. 7. Oligosphaeridium poeulum x 500, section 17; GGU
342162--4,14.8-153.2; MGUH 21872.

Fig. 8. Oligosphaeridium poeulum x 500, section 17; GGU
342167--4,8.1-148.6; MGUH 21873.

Fig. 9. Oligosphaeridium poeulum x 500, section 30; GGU
324617-8,21.2-153.1; MGUH 21874.

Fig. 10. Oligosphaeridium prolixispinosum x 500, section 17;
GGU 342169--4, 12.4-128.8; MGUH 21875.

Fig. II. Oligosphaeridium prolixispinosum x 500, section 17;
GGU 342169; MGUH 21876.

Fig. 12. Oligosphaeridium cf. O. pulcherrimum x 500, section
21; GGU 342238-3, 6.5-131.1; MGUH 21877.

Fig. 13. Oligosphaeridium cf. O. pulcherrimum x 540, section
17; GGU 342164: MGUH 21878.
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Occurrence in East Greenland. Barremian. Sections 6, 9,
11,14,16, and 18.

Previous occurrence. The type material was recorded
from the Barremian in England by Duxbury (1980).

Oligosphaeridium perforatum (Goeht, 1959)
Davey & Williams, 1969 subsp. colum
Duxbury, 1983
Plate 15, Figs 5-6

Comments. A very few specimens of the subspecies have
been recorded from the lower and upper Barremian, sec
tions 18 and 21. The distal parts of the processes have
less angularity and more feneslration than lhe other sub
species O. perforatum perforatum.

Previous occurrence. The type malerial was described
from the upper Aptian to 10wer Albian in England by
Duxbury (1983).

Oligosphaeridium peiforatum (Goeht, 1959)
Davey & Williams, 1969 subsp. peiforatum
Duxbury (1983)
Plate 15, Figs 3-4

Occurrence in East Greenland. Lower Barremian to mid
die Albian. Sections 1,6,7,9,12,13,14, \7, 18,20,22
and 23.

Previous occurrences. Oligosphaeridium perforatum was
previously recorded from the lower to upper Aptian,
England (Duxbury, 1983), Hauterivian to Barremian,
Germany (Gocht, 1959, type material), upper Hauterivian
to top lower Aptian, Andøya, Norway (Aarhus et al.,
1986) and upper Hauterivian in a North Sea well (Heil
mann-Clausen, 1987).

Oligosphaeridium poculum Jain, 1977b
Plate 15, Figs 7-9

Occurrence in East Greenland. Lower Barremian to mid
die part of upper Albian. Sections 5, 7, 8, 9, 10, 13, 14,
15, 17, 18, 19, 20, 21, 23, 30, 31, 32, 34 and 36. The
species always occurs in low numbers.

Previous occurrences. Oligosphaeridium poculum was
previously recorded from lhe lower Hauterivian to low
ermost upper Albian, north-west Germany (Prassl, 1990).
The German distribution, like the present observations
documents that the species has a rather long range. It has
also been reported from the uppermost Barremian to

upper Aptian, south-east England by Lister & Batten
(1988). The species was deseribed from the lower Albian
in India by Jain (1977) who mentioned (1977, p. 181) that
Polystephanephorus sp. cf. P. urnaformis (Cookson,
1953), described from the Albian of western Canada by
Singh (1971) and Poeook (1976), appears to be syn
onymous with O. poculum.

Oligosphaeridium prolixispinosum Davey &
Williams, 1966b
Plate 15, Figs IO-Il

Occurrence in East Greenland. Barremian to middle AI
bian. Seetions 7, 17, 19, 20, 21 and 22.

Previous occurrences. Oligosphaeridium prolixispino
sum was previously recorded from the Cenomanian, Eng
land (Davey & Williams, 1966b, type malerial), the upper
part of the lower Albian to the lowermost parl of the
middle Albian, north-west Germany (Prassi, 1990), upper
Barremian from north-west Europe, Hei1mann-Clausen
(1987) and upper Barremian to top Coniacian, world
wide (Williams & Bujak, 1985).

Oligosphaeridium ef. o. pulcherrimum
(Deflandre & Cookson, 1955) Davey &
Williams, 1966b
Plate 15, Figs 12-13

Comments. The specimens here referred to O. et. o.
pulcherrimum differ slightly from the type material de
scribed by Deflandre & Cookson (1955) by the shape of
the processes. The processes of O. pulcherrimum gradu
ally widen into deep strongly perforated almost reticulate
funnels from about half their length, the rims af the
funnels are fringed with numerous spines. The processes
on the o. cf. O. pulcerrimum gradually widen into perfo
rated almost reticulate funne1s from about two thirds of
their length and have fewer spines distally. The processes
af o. cf. O. pulcherrimum are morphologica1 close to the
processes of Stiphrosphaeridium anthophorum but the
processes of S. anthophorum widen into reticulate fun
nels almost from their base, have more exlensive reticu
lation and fewer or no spines on the cantinuous smooth
distal edges.

Occurrence in East Greenland. Lower Barremian to up
per Albian. The species has been recorded from 32 of the
40 examined sections.

Previous occurrences. Oligosphaeridium pulcherrimum
was previously reeorded from the upper Hauterivian and



theBarremian, Speeton, England (Duxbury, 1977; 1980),
the Lower Cretaceous, Australia (Eisenack & Cookson,
1955, type material) and upper Hauterivian to upper Tu
ronian, north-west Germany (ProssI, 1990). The species
range according to Davey & Verdier (1974) from pre
Barremian to post-Cenomanian in Europe.

Oligosphaeridium cf. o. totum Brideaux,
1971
Plate 16, Fig. 1

Occurrence in East Greenland. Uppermost lower Aptian
to upper Albian. Sections 12, 13,20,21, 22, 23, 24, 25,
26,28,29,31,35,36 and 37.

Previous occurrences. Oligosphaeridium totum was pre
viously recorded from the Aptian, Arctic Norway (Thusu,
1978) lower? Albian, Peary Land, North Greenland and
upper Aptian to lower Albian, Barents Sea (Århus, 1991),
middle and upper Albian, western Canada (Singh, 1971;
Brideaux, 1971, type material), Aptian to upper Albian,
District of Mackenzie, Canada (Brideaux & McIntyre,
1975), Hauterivian to lower Albian, District of Macken
zie, Canada (Brideaux, 1977), Hauterivian to top Barre
rnian, District of Mackenzie, Canada (Brideaux & Myhr,
1976), upper Aptian to lowermost middle Albian, Ed
monton Embayment, western Canada (Banerjce & Da
vies, 1988) and lower Albian to above the lower Ceno
manian, offshore eastern Canada (Williams, 1975; Bujak
& Williams, 1978).

Oligosphaeridium sp.
Plate 16, Fig. 2

Description. The specimens here described as Oligos
phaeridium sp. l have some similarities with Oligosphae
ridium albertense (Pocock, 1962) Davey & Williams,
1969, but the processes differ by being slightly larger (up
to 52 Jl), less trumpet-shaped and almost cylindrical,
except for adistal expansion, slightly fenestrate with an
aculate to secate margin. The fenestration is much less
pronounced than on O. fenestratum and O. pulcherri
mum.

Occurrence in East Greenland. Upper Aptian to upper
Albian. Sections 5, 12, 13, 20, 23, 26, 29 and 30. The
species is abundant to dominant in a rather narrow in
terval in the middle Albian. Sections 5, 20 and 23.

Previous occurrence. Oligosphaeridium sp. l was previ
ously recorded from the middle Albian, Spitsbergen as
Oligosphaeridium sp. sensu Nøhr-Hansen (Århus, 1991).
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Genus Ovoidinium Davey 1970; emend.
Duxbury, 1983
Ovoidinium cinctum (Cookson & Eisenack,
1958) Davey, 1970
Plate 16, Figs 3-4

Comments. The few recorded specimens from the lower
Aptian part of section 17 have the typical shape, an apical
horn with a small central projection, and a granular ep
icyst as originally described by Cookson & Eisenack,
1958.

Previous occurrences. Ovoidinium cinctum was previ
ously recorded from the upper Neocomian to lower Ap
tian, Papua New Guinea (Cookson & Eisenack, 1958,
type material) and uppermost lower Aptian to upper Ap
tian (as Ascodinium cinctum) from southem England
(Lister & Batten, 1988).

Ovoidinium? Sp. l
Plate 24, Figs 5-14

Description. Ovoidinium? sp l is represented by two
morphological very similar forms that always occur to
gether. The first morphotype has an ovoidaJ outline and
the wall is probably composed of two closely appressed
layers (Plate 24, Figs 5, 6, Il, 12?, 14). The second
morphotype is hypocavate. The pericyst is ovoidal to
slightly pentagonal in outline whereas the endocyst is
smaller and almost circular (Plate 24, Figs 7, 8, 9, IO, 13).

Both forms are dorsoventral compressed. Both endo
phragm and ectophragm are smoot~ithout any orna
mentation. The archeopyle is type ?tAtl and the opercu
lum is free or adherent. Tabulation pattem is only ob
served at the archeopyle margin; cingulum and sulcus are
not indicated. The length of five complete specimens
ranges from 50 to 65 Jl and the width ranges from 45 to
55 Jl.

Remarks. The species is placed in the genus Ovoidinium
with a question mark due to the absence of cingulum and
sulcus, which are usually present on Ovoidinium species.

Occurrence in East Greenland. Uppermost Albian where
it is quite common. Sections 24, 25, 27, 30, 39 and 40.
The species seems to be a good stratigraphical marker.

Previous occurrence. The species was previously ob
served from the upper Albian to lowermost Cenomanian,
Troms and Hammerfest basins, offshore north-west Nor
way (L. I. Costa, personal communication 1989).



92

Ovoidinium Sp. 2
P1ate 16, Figs 5-8

Description. The few observed specimens are bicavate
with a smooth, thin-walled pericyst of pentagonaloutline
and a smooth, thin-walled spherical endocyst, a short
apical horn and two reduced antapical horns. A combina
tion archeopyle (type tAtI) is indicated by fractures on the
observed specimens. The cingulum is indicated by a
flange. A small dark circular spot is present inside the
epicyst on the observed specimens.

Remarks. Ovoidinium sp. 2 differs from O. sp. 3 by
having a cingular flange, a circular spot inside the epicyst
and by its smooth periphragm and endophragm.

Occurrence in East Greenland. Uppermost Albian. Sec
tions 30 and 40.

Ovoidinium sp, 3
Plate 16, Figs 9-11

Description. The few observed specimens have a thin
walled periphragm and a shagreenate to granulate spher
icai inner-body. The cyst is bicavate with a broad based,
gently narrowing apical projection, an even broader
based antapical projection with almost parallel sides, and
an almost right-angled to slightly rounded posterior c10
sure. The cingulum is indicated by folds or ridges on the
periphragm. No tabulation has been observed.

The cornbination archeopyle (type tAtI) is indicated by
a fracture on three specimens, whereas the operculum is
detached on a fourth and slightly larger specimen (width
51 p; Plate 16, Fig. 11). This larger specimen differs
slightly in the shape of the endophragm which has an
antapical bulge extending into the antapical projection.

Dimensions. Complete specimens (3) length 62 (67) 71 p,
width 35 (40) 43 p, apical projection 14 (16) 20 p,
antapical projection 14 (16) 20 p.

Remarks. Ovoidinium sp. 3 resembles o. incorporeum
Duxbury, 1983, but differs by its size and shape of the
apical and antapical projections. The specimens differ
from O. verrucosum (Cookson & Hughes 1964) Davey,
1970 by having a relatively large apical projection and
grana instead of verrucae on the endophragm.

Occurrence in East Greenland. Middle Albian. Sections
21 and 22.

Ovoidinium Sp. 4
P1ate 16, Figs 12-13

Description. The few specimens observed from the upper
Barremian, section 17, are cavate with a thin wal1ed
periphragm and a shagreenate to scabrate, spherical endo
phragm. The apical horn has a small projection leaving a
very narrow anterior cavation. The posterior cavation is
larger and the antapical projection is asymmetrical with a
prominent pointed left horn. The cingulum is developed
by folds on the periphragm. The combination archeopyle
(type tAtI) is indicated by fractures in the endophragm,
the operculum being attached on one of the two observed
specimens (Plate 16, Fig. 13). Tabulation is only in
dicated by fractures between the dorsal precingular plates
on the endophragm.

Dimensions. Dimension of the complete specimen.
Length 59 p, width 42 p. Specimen without operculum,
length 36 p.

Remarks. The specimens differ from O. scabrosum
(Cookson & Hughes, 1964) Davey, 1970 by its smaller
anterior cavation and by its pronounced fracturing be
tween the precingular plates. The specimens are almost
comparable to O. verrucosum (Cookson & Hughes,
1964) Davey, 1970 in size and shape, but the orna
mentation on the endophragm is less distinctive than the
verrucae on O. verrusosum.

Genus Palaeohystrichophora Deflandre,
1935
Palaeohystrichophora infusorioides
Deflandre, 1935
P1ate 16, Fig. 14

Occurrence in East Greenland. Upper Albian. Sections
24, 25, 28, 30, 31, 37, 39 and 40.

Previous occurrences. Palaeohystrichophora infuso
rioides was previous1y recorded from the Vraconian (up
permost Albian) to Cenomanian, France (Davey & Ver
dier, 1973), middle Cenomanian, Peace River area, west
ern Canada (Singh, 1983), Cenomanian, Saskatchewan,
Canada (Davey, 1970; samples 890, 835, 805), but ac
cording to Singh (1983, table 7) sample 890 is of late
Albian age, lower Cenomanian, Western Interior, USA
(Nichols & Jacobsen, 1982), middle? - upper Albian and
upward, offshore eastem Canada (Williams, 1975; Bujak
& Williams, 1978), upper Albian to top Campanian,
world-wide (Williams & Bujak, 1985) and Albian and
younger, Australia (Cookson & Eisenack, 1960a; Ingram,



1968; Morgan, 1980). Other reported first occurrences of
the species are of younger age (for full references see
Singh, 1983, p. 158-159). The species appears in [he
upper Albian in Australia, north-west Europe and East
Greenland and has also been reported from the upper
Albian, offshore eastem Canada and Saskatchewan, Can
ada. The species first occurs in the Cenomanian or youn
ger strata in the Western Interior, western Canada and
Arctic Canada.

Genus Palaeoperidinium Deflandre, 1935;
emend. Sarjeant, 1967b
Palaeoperidinium cretaceum Pocock, 1962,
emend. Davey, 1970
Plate 16, Fig. 15

Oeeurrenee in East Greenland. Upper Barremian to up
per Albian. The species is quite common in the upper
Aptian to mid upper Albian. It was recorded in 34 of the
40 examined sections.

Previous occurrences. Palaeoperidinium cretaceum has
never been reported from sediments older than late Barre
mian (including the 'middle' Barremian in England, Da
vey, 1979b; Duxbury, 1980; Harding, 1990b). Thusu
(1978) reported the species from unspecified Barremian
strata, Arctic Norway, and Århus et al. (1990) recorded
the species from the lower Barremian of the Barents Sea.
Prassl (1990) reported it from [he uppermost lower Barre
mian to upper Turonian, north-west Germany. Brideaux
(1977) recorded the species from the Hauterivian to mid
die Albian, District ol' Mackenzie, Canada and Williams
& Bujak (1985) recorded it from the upper Barremian to
the mid middle Albian, world-wide. Harding (l990a, b)
concluded, from his observations of the species in the
upper Barremian that the species was restricted to near
shore environments and also mentioned (1990b, p. 52)
that the species may be used as a palaeoenvironmental
indicator but that it does not satisfy the requirements of a
zonal index species.

Palaeoperidinium? Sp. 1
Plate 16, Figs 16-17

Description. A relatively small cyst (length 46 p, width
37 11), spherical to slightly pentagonal in outline, a small
apical and left antapical horn, whereas the right antapical
horn is absent or reduced to a bulge. The broad cingulum
divides the cyst into a slightly longer epicyst than hypo
cyst. The surface is scabrate to granulate, no archeopyle
has been observed.
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Remarks. Palaeoperidinium? sp. I is smaller and has less
pronounced antapical horns than P. cretaceum.

Occurrence in East Greenland. Upper Albian. Sections
24,25,27,28,29,30,31,35,36,37,38,39 and 40. The
first occurrence of the species seems to be a good marker
for the base of the upper AJbian.

Genus Pareodinia Deflandre 1947; emend.
Stover & Evitt, 1978
Pareodinia spp.
Plate II, Fig. I, Plate 17, Figs 1-5

Comments. In the present study no attempt has been made
to identify species of the genus.

Oeeurrence in East Greenland. Barremian to upper AI
bian. Sections 5, 6, 7, 8, 9,10, II, 12, 13, 14, 17, 18, 19,
20, 21, 22, 30, 32 and 36.

Genus Phoberocysta Millioud, 1969;
emend. Helby, 1987
Phoberocysta neocomica (Gocht, 1957)
Millioud, 1969; emend. He1by, 1987 subsp.
neocomica Lentin & Williams (1973)
Plate 17, Figs 6-R

Occurrence in East Greenland. Barremian. Sections 8, 9,
Il, 15, 16, 18, 19 and 21.

Previous oecurrences. Phoberoeysta neoeomiea neoeom
iea was previously recorded from the Hauterivian, Ger
many (Gocht, 1957, type material), the upper Ryazanian
to lower Aptian, England and the North Sea (Costa &
Davey, 1992), the upper Ryazanian to lowermost Aptian,
north-west Europe (Heilmann-Clausen, 1987) and upper
Berriasian to lowermost Aptian, world-wide (Williams &
Bujak, 1985).

Genus Pro/ixosphaeridium Davey et al.,
1966; emend. Davey, 1969a
Prolixosphaeridium parvispinum
(Deflandre, 1937b) Davey et al., 1966
Plate 17, Fig. 9

Occurrence in East Greenland. Barremian and middle
Albian. Sections 7, 10, 17 and 20.

Previous occurrenees. Prolixosphaeridium parvispinum
was previously recorded from the 'middle' Barremian to
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upper Albian, north-west Europe (Heilmann-Clausen,
1987) and the uppermost 'middle' Barremian to low
ermost upper Albian, north-west Gerrnany (ProssI, 1990).

Genus Protoellipsodinium Davey &
Verdier, 1971
Protoellipsodinium clavulum Davey &
Verdier, 1974; emend. Duxbury, 1983
Plate 17, Figs 10-11

Comments. Only three specimens have been recorded
from the lower Aptian, section 17. ane of the specimens
(Plate 17, Fig. IO) has capitate to slightly bifurcate pro
cess tips, as mentioned by Davey & Verdier (1974),
whereas another (Plate 17, Fig. 11) has bi - to multifurcate
process tips as described by Duxbury (1983) in his emen
dation of the species.

Previous occurrences. Protoellipsodinium clavulum was
previously recorded from the Aptian, France (Davey &
Verdier, 1974, type material), lower Aptian to lower
Albian, southern England (Duxbury, 1983), Aptian or
lower Albian in a North Sea well (Heilmann-Clausen,
1987), lower Barremian to lower Albian, north-west Ger
many (Prossi, 1990) and (as Operculodinium? spinige
rum) from Hauterivian? to Barremian, District of Mack
enzie, Canada (Brideaux, 1977).

Protoellipsodinium spinocristatum Davey &
Verdier, 1971
Plate 17, Figs 12-13

Occurrence in East Greenland. The species is very rare
and has only been recorded from the middle Albian.
Sections 20 and 23.

Previous occurrences. Protoellipsodinium spinocrista
tum was previously recorded from the Aptian, south-east
France (Davey & Verdier, 1974), Albian, south-east
France (Davey & Verdier, 1971, type materia!), Aptian,
south-east England (Duxbury, 1983; Lister & Batten,
1988), lower Aptian to upper Albian, England and the
North Sea (Costa & Davey, 1992) and upper Aptian to
rnid upper Albian, north-west Gerrnany (ProssI, 1990).

Genus Pseudoceratium Gocht, 1957;
emend. Bint, 1986

Comments. The genus Pseudoceratium is well repre
sented in the present study and some of the species are

quite abundant. Several specimens of the most abundant
species have been measured in order to best define the
species. The method of measurement has partly been
adapted from Helby (1987, plate 18) and is illustrated on
Fig. 12.

Pseudoceratium anaphrissum (Sarjeant,
1966b) Bint, 1986
Plate 17, Figs 14-16; Plate 18, Figs 1-3

Comments. The frequent specimens observed in the pre
sent material are similar to the holotype but slightly
larger, differing especially in the length of the spines. The
specimens from East Greenland are, on the other hand,
almost identical to the one illustrated by Thusu (1978,
plate 2, fig. 3) from Arctic Norway.

Dimensions. (Measurements in p.)

Plate 16

Fig. l. Oligosphaeridium cf. O. totum x 500, section 12; GGU
324651-4,5.4-150.4; MGUH 21879.

Fig. 2. Oligosphaeridium sp. l x 500, section 5; GGU
351565-4,3.2-125.6; MGUH 21880.

Fig. 3. Ovoidinium cinctum x 500, section 17; GGU 342170-4,
20.1-126.1; MGUH 21881.

Fig. 4. Ovoidinium cinctum x 500, section 17; GGU 342170-4,
20.0-144.6; MGUH 21882.

Fig. 5. Ovoidinium sp. 2 x 700, section 30; GGU 324615-3,
10.9-137.2; MGUH 21883.

Fig. 6. Ovoidinium sp. 2 x 500, section 30; GGU 324617-8,
16.1-125.0; MGUH 21884.

Figs 7 & 8. Ovoidinium sp. 2 x 500, section 30; GGU 324615-7,
21.7-154.0; MGUH 21885.

Fig. 9. Ovoidinium sp. 3 x 500, section 21; GGU 342240--4,
22.0-145.7; MGUH 21886.

Fig. 10. Ovoidinium sp. 3 x 500, section 22; GGU 346588-4,
7.3-132.0; MGUH 21887.

Fig. Il. Ovoidinium sp. 3 x 500, section 22; GGU 346588-4,
17.8-122.0; MGUH 21888.

Fig. 12. Ovoidinium sp. 4 x 500, section 17; GGU 342169-4,
17.2-143.2; MGUH 21889.

Fig. 13. Ovoidinium sp. 4 x 500, section 17; GGU 342169-4,
4.5-124.9; MGUH 21890.

Fig. 14. Palaeohystrichophora infusorioides x 500, section 30,
GGU 324613-8, 12.0-150.9; MGUH 21891.

Fig. 15. Palaeoperidinium cretaceum x 500, section 31; GGU
324623--4,20.8-134.8; MGUH 21892.

Fig. 16. Palaeoperidinium? sp. l x 500, section 37; GGU
324648-4, 11.2-140.4; MGUH 21893.

Fig. 17. Palaeoperidinium? sp. l x 500, section 37; GGU
324648-4,3.1-146.7; MGUH 21894.
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Range Specimens lower Barremian, Andøya, Norway, Århus et al. (1990)

A: 60 (71) 82 IO
recorded the species from the lower Barremian, Barents

Al A inel. spines: 65 (79) 102 10
Sea, Costa (1981) recorded the species (as Aptea ana-

B: 71 (89) 105 IO phrissum) from the Barremian, offshore south Norway.

Bl B inel. spines: 82 (106) 122 10 According to Harding (1990b, p. 51), the illustrated

C: 97 (106) 122 4 Canadian records ofthe species (Williams, 1975; Pocock,
Cl C inel. spines: 108 (120) 136 4 1976) are not of conspecific specimens. The previous
S max. spine length: 9 (13) 23 10 records from north-west Europe indicate that the species

is probably restricted to the lower Barremian.
Holotype. (Sarjeant, 1966b, plate 22, fig. 8).

B = 102 Jl BI = 118 Jl Cl = 105 Jl D = 7 Jl.

Occurrence in East Greenland. Lower Barremian, sec
tions 4,9, 10, Il, 18 and 21. The species is very abundant
(up to 35%) in a narrow interval in the middle part of its
range. A few questionable specimens are recorded from
the lowermost upper Barremian in section 16.

Previous occurrences. Pseudoceratium anaphrissum was
previously recorded from the lower Barremian at Spee
ton, England (Sarjeant, 1966b, type material; Duxbury,
1980 Harding, 1990b). Davey (1974; 1979b) recorded the
species from the lower Barremian LB l Beds and from the
'middle' Barremian established for the Middle B Beds or
Cement Beds at Speeton, England. Costa & Davey
(1992) recorded the species from the lower Barremian to
the lowermost upper Barremian, England and the North
Sea.

Harding (l990b, text fig. 3, following Rawson & Mut
terlose (1983) and Mutterlose (1983, 1984)) divided the
Speeton section into lower and upper Barremian, based
on belemnite zonation and Iithostratigraphic correlation
with Germany, and placed the lower-upper Barremian
boundary at the base of the Middle B Beds (Cement
Beds). According to this new division of the Speeton
section, P. anaphrissum was recorded from the lower
Barremian at Speeton by Sarjeant (1966b), Duxbury
(1980) and Harding (1990b) whereas Duxbury (1980)
and Harding (l990b) questioned Davey's (1974; 1979b)
record of the species from the Middle B Beds (now upper
Barremian) of Speeton, England. Besides the lower Bar
remian records from the Speeton section, Harding
(1990b) also recorded the species from other lower Barre
mian sediments in south-eastern England and northern
Gerrnany. Heilmann-Clausen (1987, fig. 4) has used Da
vey's (1974; 1979b) 'middle' Barremian range for the
species in his record of selected dinoflagellate cysts from
north-west Europe. Prossl (1990) recorded the species (as
Aptea anaphrissa) from the lower Barremian, north-west
Germany.

Thusu (1978) reported the species from the Barremian,
Arctic Norway. Aarhus et al. (1986) recorded the species
(as Aptea anaphrissa) from the upper Hauterivian to

Pseudoceratium eisenackii (Davey, 1969a)
Bint, 1986
Plate 18, Figs 4-9

Comments. The specimens assigned to Pseudoceratium

eisenackii in the present material are subtriangular to
pentagonal in shape, with a well developed apical horn. A
weak lateral projection is present in a postcingular posi
tion. Two antapical projections may exist, ane often only

Plate 17

Fig. I. Pareodinia sp. x 500, section 10; GGU 342092-7,
4.3-155.4; MGUH 21895.

Fig. 2. Pareodinia sp. x 500, section IO; GGU 342092-7,
13.2-140.1; MGUH 21896.

Fig. 3. ParerJdinia sp. x 500, section 14; GGU 342134-4,
10.0-137.2; MGUH 21897.

Fig. 4. Pareodinia sp. x 500, section 21; GGU 342237-4,
4.1-132.4; MGUH 21898.

Fig. 5. Pareodinia sp. x 500, section 19; GGU 342214-4,
10.4-127.2; MGUH 21899.

Fig. 6. Phoberocysta neocomica neocomica x 500, section 11;
GGU 342104-7, 3.3-153.7; MGUH 21900.

Fig. 7. Phoberocysta neocomica neocomica x 500, section 21;
GGU 342320-4, 7.7-126.0; MGUH 21901.

Fig. 8. Phoberocysta neocomica neocomica x 500, section 9;
GGU 342071-8, 17.2-144.0; MGUH 21902.

Fig. 9. Prolixosphaeridium parvispinum x 500, section 17;
GGU 342169-4, 21.2-146.7; MGUH 21903.

Fig. 10. Protoellipsodinium clavulum x 750, specimen with
capitate to bifurcate process termination, section 17; GGU
342167-4,19.0-144.0; MGUH 21904.

Fig. Il. Protoellipsodinium clavulum x 750, specimen with bi
to multifurcate process termination and operculum inside the
cyst, section 17; GGU 342167-4,11.4-121.4; MGUH 21905.

Figs 12 & 13. Protoellipsodinium spinocristatum x 500, section
23, GGU 351670-4, 12.4-124.9; MGUH 21906.

Fig. 14. Pseudoceratium anaphrissum x 500, section 16, GGU
351512-4, 16.0-140.2; MGUH 21907.

Fig. 15. Pseudoceratium anaphrissum x 500, section 16; GGU
351512-4,10.3-127.9; MGUH 21908.

Fig. 16. Pseudoceratium anaphrissum x 500, section 10; GGU
342094-4, 7.0-147.0; MGUH 21909.
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Fig. 12. Key used for measurements of Pseudoceratium species
(partty after Helby, 1987, fig. 18).

represented by a weak bulge or is practically absent, the
other being always a bulge which usually forms a promi
nent horn.

The omamentation is a network of low crests and short
spines covering most of the surface. A circular area on
the ventral and/or dorsal side may be devoid of oma
mentation. The omamentation on one specimen (Plate 18,
Fig. 7), examined by SEM, illustrates that the network
omamentation is intratabular on the pre- and postcingular
plates and that the cingular area is distinguished by one
partly broken crest.

Dimensions. (Measurements in f-L)

Range Specimens

Total Jength: 100 (120) 139 2
Cyst length without opercu1um: 57 (73) 88 19

Cyst width: 65 (80) 94 19
Height of crests: 1 (4) 9 18

Remarks. The specimens from East Greenland are
slightly larger and, occasionally, have larger projections
than the type material described from Saskatchewan,
Canada by Davey (1969), although the ornamentation
pattem and height of the crests resemble Davey's (1969)
material.

The species has been distinguished from Pseudocer
atium polymorphum (Eisenack, 1958; emend. DorhOfer
& Davies, 1980) Bint, 1986 by its smaller overall size and
by its lower crests. Pseudoceratium eisenackii differs

from P retusum Brideaux, 1977 by its smaller lateral and
antapical horns, and by its ornamentation. Pseudocer
atium securigerum (Davey & Verdier, 1974) Bint, 1986 is
very similar to the present material of P eisenackii in size
and shape but differs by its ornamentation which is com
posed of discrete processes that seldom make up crests.

Occurrence in East Greenland. Uppermost Barremian to
the mid upper Albian. Sections 13, 14, 17,20,22,23,26,
29, 32, 33, 35 and 36.

Previous occurrences. Pseudoceratium eisenackii was
previousJy recorded from the upper Aptian to uppermost
Albian (as Aptea eisenackii), north-west Germany
(ProssI, 1990), upper Albian, Saskatshewan, Canada (Da
vey, 1969, type material), middle to upper Albian (as
Cyc!onephelium eisenackii), Alaska (May & Stein,
1979), upper Albian, Western Interior, USA (Bint, 1986),
lower to upper Aptian, Libya (Uwins & Batten, 1988) and
Albian and Cenomanian (Millioud el al., 1975).

Plate 18

Fig. I. Pseudoceralium anaphrissum x 500, section 16; GGU
351512-4, 19.3-123.5; MGUH 21910.

Fig. 2. Pseudoceratium anaphrissum x 530. opercu1um, section
16; GGU 351512; MGUH 21911 .

Fig. 3. Pseudoceratium anaphrissum x 530, section 16; GGU
351512; MGUH 21912.

Fig. 4. Pseudoceratium eisenackii x 500, section 17; GGU
342169-4,9.2-151.6; MGUH 21913.

Fig. 5. Pseudoceratium eisenackii x 500, section 17; GGU
342169-4,14.0-128.3; MGUH 21914.

Fig. 6. Pseudoceratium eisenackii x 500, section 17; GGU
342169-4,15.2-140.2; MGUH 21915.

Fig. 7. Pseudoceratium eisenackii x 500, seetion 17; GOU
342169; MGUH 21916.

Fig. 8. Pseudoceratium eisenackii x 500. seetion 20; GGU
342196-4,10.5-134.0; MGUH 21917.

Fig. 9. Pseudoceratium eisenackii x 500, seetion 20; GGU
342174-7,13.1-134.4,; MGUH 21918.

Fig. IO. Pseudoceratium expolitum x 500. seetion 20; GGU
342194-4,9.8-125.3; MGUH 21919.

Fig. 1I. Pseudoceratium aff. P expolitum x 500, seetion 37;
GGU 324651-4, 6.4-128.7; MGUH 21920.

Fig. 12. Pseudoceratium aff. P expolitum x 500, section 24;
GGU 346456-4,19.5-117.8; MGUH 21921.

Fig. 13. Pseudoceratium expolitum x 500, section 20; GGU
342201-4,4.9-145.8; MGUH 21922.

Fig. 14. Pseudoceratium ef. P interiorense x 500, section 22;
GGU 346584-4, 4.8-127.6; MGUH 21923.
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Pseudoceratium expolitum Brideaux, 1971
Plate 18, Figs JO, 13

tapically, instead of well developed horns as described
and illustrated by Brideaux (1971).

Dimensions. (Measurements in /1.)
Range

Comments. The material from East Greenland is very
similar to the type material described and iIIustrated by
Brideaux (1971).

Dimensions. (Measurements in /1.)

Total length:
Length without operculum:

Width:

63 (73) 85
42 (48) 59
63 (73) 85

Specimens

4
12
12

Total length:
Length without operculum:

Width:

Range Specitnens

117 (125) 133 2
57 (73) 88 14
60 (79) 91 14

Occurrence in East Greenland. Middle upper Albian.
Sections 24, 25, 28, 30, 31, 35, 36, 37 and 40. The species
seems to be a reasonably good marker for the middle
upper Albian. Pseudoceratium aff. P. expolitum always
occurs in younger sediments than P. expolitum.

Occurrence in East Greenland. Base of middle Albian to
lowermost part of the upper Albian. Sections 5, 20, 22,
23, 26, 29 and 31.

Previous occurrences. Pseudoceratium expolitum was
previously recorded from the Aptian to lower Albian,
Spitsbergen (Århus, 1991), middle to upper Albian, Al
berta, Canada (Brideaux, 1971, type material and Singh,
1971, as Pseudoceratium regium), lower Hauterivian to
upper Albian (as P. regium), Arctic Canada (Pocock,
1976), base middle to mid upper Albian, Arctic Canada
(Doerenkamp et al., 1976), upper Barremian to lower
Albian, Edmonton Embayment, western Canada (Ba
nerjce & Davies, 1988), middle and upper Albian, Alaska
(May & Stein, 1979; May 1979) and middle Albian to
upper Cenomanian (MiIlioud et al., 1975), lower Barre
mian to upper Aptian (as P. regium) and lower to mid
middle Albian (as P. expolitum), offshore easlem Canada
(Bujak & Williams, 1978). Only one specimen has been
recorded from Europe where Davey (1982a) reported the
species (as P. regium) from the upper Aptian, north-west
Germany.

Remarks. The present observation seems to be the firs t
outside North America, except for Davey's (1982a) and
Århus' (1991) few recorded specimens. The middle AI
bian first occurrence is consistent with the recordings by
Brideaux (1971), Singh (1971), Doerenkamp et al.
(1976), May & Stein (1979) and May (1979) from Al
berta, Arctic Canada and Alaska.

Pseudoceratium aff. P. expolitum Brideaux,
1971
Plate 18, Figs 11-12

Comments. These specimens differ from P. expolitum by
being smaller and by having broad based bulges, or
broad-based short projections, apically, laterally and an-

Pseudoceratium cf. P. interiorense Bint,
1986
Plate 18, Fig. 14

Description. The specimen is hyaline and very thin
walled. The position of the right lateral horn dose to the
antapical horn and the reticulation, are very similar to P.
interiorense.

Occurrence in East Greenland. Only one specimen has
been recorded from the middJe Albian in East Greenland.
Section 22.

Previous occurrence. The type material was described
from the lower upper Albian, Western Interior, USA
(Bint, 1986).

Pseudoceratium iveri Sp. nov.
Plate 19, Figs 1-8; Text Figs 13-15

Origin ofname. After Iver Iversen who fatefully followed
the explorer Ejnar Mikkelsen on his East Greenland expe
dition.

Diagnosis. The species is a large, dorso-ventrally com
pressed ceratioid cyst, with long, pointed apical, right
lateral and left antapical horns. The species has two wall
layers. The ectophragm consists of a complicated net
work, supported by processes. The network extends the
horn terminations and is concentrated on the plates, leav
ing the pandasutural areas free of ornamentation. Tab
ulation is ceratioid. Cingulum is characterised by a nar
row broken flange and sulcal plates have low ornamenta
tion. The archeopyle is apical (type tA).



Fig. 13. Pseudoceratium iveri sp. nov., the holotype, also shown
in Plate 19. Fig. I, from section 17; GGU 342166-5, 16.7
146.0. Extemal dorsal view illustrating the tabulation and the
archeopyle sutures.

Description
Cyst type. Proximate, ceratioid.

Shape. Dorso-ventrally compressed cySl wilh three mod
erately long horns, an apical, a right laleral (cingularl
post-cingular) and an antapical horn. The three horns are
situated wilh approximately 120° spacing.

Wall relationship. The cyst-wall is two-Iayered and com
posed ol' aUlophragm and ectophragm.

Wall features. The autophragm has a shagreenate to mi
croperforate outer surface in the pandasuture areas (Plate
19, Fig. 4) whereas the plates are covered with processes.
The processes supports the ectophragm which consist of
an irregular intratabular network. The ectophragm ex
tends the horn terminations up to 15 J..I. Ectophragm and
autophragm are dose in the sulcal area and on plate 6'
(Plate 19, Fig. 5) whereas elsewhere the ectophragm is
elevated up to 7 J..I by processes and pillars on the plates
(Plate 19, Figs 3-5).

Tabulation. The tabulation is difficult to observe in trans
mitted light. In SEM the tabulation is seen to be ceratioid
4',6", ?6c, 6"', lp, l"" with probably 5 small sulcal plates
(as, ras, rs, Is and ps). The tabulation is expressed by the
pandasutures which are devoid of the reticulate ecto
phragm. The antapical plate l "" is rather large, sexiform,
and together with plate lp, composes the antapical horn.
The small plate I'" is situated above plate Ip, and extends
slighlly into the sulcal area. Cingulum appears to be
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Fig. 14. Pseudoceratium iveri sp. nov., same specimen as Plate
19, Fig. 3, from section 21; GGU 342239. External ventral view
illustrating the tabulation, including five weakly developed ven
tral plates.

composed of a broken flange. The plate 6" is large and a
distinct sulcal notch is formed between 6" and I". The
length-axis of the sulcal area is twisted from the right side
of the hypocyst to the lefl side of the epicyst. Five sulcal
plates of very low relief have been distinguished (Plate
19, Figs 3 & 5, text Figs 14 & 15).

Archeopyle. Apical (type tA).

Holotype. Plate 19, Fig. 1 Text Fig. II, MGUH 21924
from GGU 342166-5, 16.7-146.0.

Fig. IS. Pseudoceratium iveri sp. nov., same specimen as Plate
19, Fig. 5, from section 21; GGU 342239. Extemal ventral view
illustrating paratabulation, including five weakly developed
ventral plates and the archeopyle sutures.
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Type locality. Section 17, Aucella Bjerg, Wollaston For
land, East Greenland (Fig. 2).

Dimensions. (Measurements in Jl.) See Fig. 12 for defini
tions of A-F.

Holotype Range Specimens

A 106 74 (100) 116 9
B 85 71 (81) 94 9
C 170 142 (176) 216 9
D 42 28 (43) 57 9
E 65 (74) 85 5
F 43 31 (37) 51 9

Discussion. Pseudoceratium plerum (Duxbury, 1983)
Binl, 1986 from the lower Aptian (Duxbury, 1983) and
lower and upper Aptian (Lister & Batten, 1988) in south
em England, ditlers from P iveri sp. nov. by being
smaller, having shorter, distally rounded horns and by a
less complex ectophragm. Pseudoceratium iveri and P
plerum have approximately the same tabulation formula
although they are interpreted slightly differently (Dux
bury, 1983, text fig. 5; present study, text Figs 13-15.

Pseudoceratium polymorphum differs from P iveri by
being smaller, having shorter horns and by its oma
mentation of processes that frequently fusion at their
distal tips.

Occurrence in East Greenland. The species seems to be a
good marker species restricled lo a very narrow interval
in the uppermost Barremian. Sections 7, 17 and 21.

Pseudoceratium nudum Gocht, 1957
P1ate 20, Figs 1-2

1957 Pseudoceratium? nudum; Gocht, p. 168, plate 18, figs
3, 4, 6.

1962 Pseudoceratium (Pseud.)? nudum; Neale & Sarjeant,
p. 448.

1975 Pseudoceratium?; Wall & Evitt, plate I, figs
IO & l\.

1977 Pseudoceratium nudum; Brideaux, p. 14, p1ate 5,
fig. 3.

1980 Odontuchitina nuda; Dorhofer & Davies, p. 39.
1986 Pseudoceratium nudum; Bint, p. 145.

Comments. The species has been referred to the genus
Pseudoceratium until D6rh6fer & Davies (1980, p. 39)
transferred it to the genus Odontochitina, because, as they
state, of its smooth periphragm and cavate nature. Bim
(1986) emended the description of the genus Pseudocer
atium (1986, p. 144) and included P nudum without any
comments (1986, p. 145).

Bint's transfer of the species may have been over-

looked by Lentin & Williams (1989, p. 261 and 306) who
do not comment on the transfer. Helby (1987) also
emended the genus Pseudoceratium but did not mention
the species P nudum.

The cavate (cornucavate) nature of P nudum suggested
by D6rh6fer & Davies (1980, p. 39) is not distinctly
observable on the specimens from East Greenland. A
cavate appearance may possibly be recognisable on WaJI
& Evitt's (1975) plate l, fig. II, but is not visible on the
type material (Gocht's, 1957, plate 8, figs 3, 4, and 6, or
on the specimen of Brideaux (1977) plate 5, fig. 3.

The poor documentation of a cavate nature is, accord
ing to the present author, too weak as evidence to keep
the species in the genus Odontochitina and thus it is
retained in Pseudoceratium.

Dimensions. (Measurements in Jl.) See Fig. 12 for defini
tions of A-F.

Holotype Paratypes Range Specimens
(Gocht) (Gocht)

A 91 (114) 135 IO
B 45-70 50 43 (57) 65 IO
C 190-228 216 215 I
D 37 (55) 77 IO
E 75 80 I

F 57 51 (66) 99 IO

Occurrence in East Greenland. Uppermost lower Barre
mian to lowermost Aptian. Sections 1,7,9, Il, 14, 15,
16, 17, 18, 19,21, and 33.

Previous occurrences. Pseudoceratium nudum was previ
ously recorded from the upper Hauterivian in Germany
(Gocht, 1957, type material), lower Cretaceous, Speeton,

Plate 19

Fig. l. Pseudoceratium iveri sp. nov. holotype x 500, section 17;
GGU 342166-5, 16.7-146.0; MGUH 21924.

Fig. 2. Pseudoceratium iveri sp. nov. x 500, section 7; GGU
342086-5,20.0-135.8; MGUH 21925.

Fig. 3. Pseudoceratium iveri sp. nov. x 475, section 21; GGU
342239; MGUH 21926.

Fig. 4. Pseudoceratium iveri sp. nov. x 1100, same specimen as
above, dose-up of plates near the su1cal area.

Fig. 5. Pseudoceratium iveri sp. nov. x 610, scction 21; GGU
342239; MGUH 21927.

Fig. 6. Pseudoceratium iveri sp. nov. x 950, same specimen as
above, close-up of surfaces an ectophragm and autophragm in
the sulcal notch area.

Fig. 7. Pseudoceratium iveri sp. nov. x 850, same specimcn as
above, dose-up of sulcal area.

Fig. 8. Pseudoceratium iveri sp. nov. x 500, section 7; GGU
342086-5, 11.\-142.2; MGUH 21928.
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England (Wall & Evitt, 1975), Hauterivian and Barre
rnian, (Millioud et al., 1975) and Hauterivian to Barre
rnian, District of Mackenzie, Canada (Brideaux, 1977).

Pseudoceratium pelliferum Gocht, 1957
Plate 20, Figs 3-6

Comments. The lengths of the apical, lateral and antapical
horns are very variable in the present material but within
the range of Gocht' s (1957) type material, as illustrated
below. Mutterlose & Harding (1987a, b) discussed the
length of the horns and suggested that the variation could
be related to changing water temperatures. The spines
vary in length from very small to 4 Jl. Their distribution
occasionally shows a tabulation pattem. The density of
the spines is very variable. The spines on one specimen
(Plate 20, Fig. 5) show an anastomosing network and are
occasionally joined distally by trabeculae.

Dimensions. (Measurements in Jl.) See Fig. 12 for defini
tions of A-F.

Holotype Paratypes Range Specimens
(Gocht) (Gocht)

A 59 71 (94) 131 32
B 132 52 (57) 70 45 (57) 68 32
C 12 92 (132) 173 119 (142) 173 8
D 35 10 (26) 56 32
E 25 17 (35) 56 8
F 17 (35) 57 32
S 2 1-4

Remarks. The size of the horns and the length - width
ratio of the cyst on some of the specimens recorded from
the lower to lowermost upper Barremian (Plate 20, Fig. 6)
are similar to Pseudoceratium solocispinum (Davey,
1974) Lentin & Williams, 1975; stat. nov. et emend.
Harding (1990b). However, these specimens do not have
the robust nature of the processes which, according to
Harding (1990b), distinguishes P. solocispinum from P.
pelliferum.

Occurrence in East Greenland. Lower and the lowerrnost
upper Barremian. Sections 4, 7, 9, 10, 11, 14, 15, 16, 18
and 21.

A few specimens are recorded from the upperrnost
Barremian and the lower Aptian part of sections 7 and 33
and if they are in situ the species ranges up into the lower
Aptian in East Greenland.

Previous occurrences. Pseudoceratium pelliferum was
previously recorded from the lower and 'mjddle' Barre
mian, Speeton, England (Davey, 1974), the upper Ryaza
nian to upper Barrernian, England and the North Sea

(Costa & Davey, 1992), the Valanginian to Hauterivian,
Germany (Gocht, 1957, type material), the lower Hauteri
vian to upper Aptian, north-west Gerrnany (ProssI, 1990),
upper Ryazanian to lower Aptian, north-west Europe
(Heilmann-Clausen, 1987), upper Barremian to lower
Aptian, south-east England (Lister & Batten, 1988), Bar
remian, offshore southem Norway (Costa 1981), Hauteri
vian, Barremian and Aptian, Arctic Norway (Thusu,
1978), lower Barremian offshore southem Norway (Aar
hus et al., 1986), lower Aptian, Arctic Canada (Doe
renkamp et al., 1976) and upper Berriasian to lower
Aptian, world-wide (Williams & Bujak, 1985). Harding
(1990b) reported the last occurrence of the species in
England and Gerrnany in the lower upper Barremian and
mentioned that P. pelliferum or P. solocispinum reported
from post-Barremian strata should be treated with caution
as they are likely to be reworked or to be misidentifica
tions.

Pseudoceratium polymorphum (Eisenack,
1958; emend. DorhOfer & Davies, 1980)
Bint, 1986
Plate 21, Figs l-S

Comments. The omamentation on the studied material is
composed of comp1ex process crests concentrated on the
sutural areas. In the centre of both the dorsal and ventral
surfaces there is an almost circular area devoid of oma
mentation. The processes are broad based, often intercon
nected, and distally becoming digitate or multifurcate and
occasionally joined by trabeculae.

Plate 20

Fig. l. Pseudoceratiwn nudum x 500, section 11; GGU
342106--4,12.3-141.0; MGUH 21929.

Fig. 2. Pseudoceratium nudum x 500, section 7; GGU
342087-4, 13.6-126.9; MGUH 21930.

Fig. 3. Pseudoceratium pelliferum x 500, section 10; GGU
342092-4,11.8-134.8; MGUH 21931.

Fig. 4. Pseudoceratium pelliferum x 500, section 16; GGU
351512-4,9.4-141.1; MGUH 21932.

Fig. 5. Pseudoceratium pelliferum x 500, section 18; GGU
342221-4,9.9-148.6; MGUH 21933.

Fig. 6. Pseudoceratium pelliferum x 500, section 10; GGU
342092-4, 13.2-124.9; MGUH 21934.

Fig. 7. Pseudoceratium cf. P. solocispinum x 500, section 19;
GGU 342214-4, 20.5-132.0; MGUH 21935.

Fig. 8. Pseudoceratium cf. P. solocispinum x 500, section Il;
GGU 342105-4, 19.0-122.0; MGUH 21936.

Fig. 9. Pseudoceratium cf. P solocispinum x 500, section 8;
GGU 342076-4, 5.5-125.3; MGUH 21937.
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Dimensions. (Measurements in /l.) See Fig. 12 for defini
tions of A-B.

Occurrence in East Greenland. Lower to lowermost up
per Albian. Sections 5, 13,20,21,22,23,26 and 29.

A
B
Process crests

Range

65 (89) 102
83 (102) 122
3 (7) 14

Specimens

8
8
8

Previous occurrences. Pseudoceratium retusum was pre
viously recorded from the lower Aptian, south-east Eng
land (Lister & Batten, 1988), Barremian to Aptian, Dis
trict af Mackenzie, Canada (Brideaux, 1977, type mate
ria!), Barremian and Aptian, Libya (Uwins & Batten,
1988).

The forms iIlustrated as Pseudoceratium pelliferum by
Pocock (1962) and Singh (1971) from Aptian? and lower
to middle Albian, Alberta, western Canada are, according
to Brideaux (1977 p. 14), similar to P. retusum.

Previous occurrences. Pseudoceratium polymorphum
was previously recorded from the upper Aptian, Germany
(Eisenack, 1958, type material), the uppermost lower and
upper Aptian, France (Davey & Verdier, 1974), the lower
and upper Aptian in England and the North Sea (Costa &
Davey, 1992), the uppermost lower and upper Aptian,
south-east England (Lister & Batten, 1988), the Aptian
lower Albian to middle Albian, Spitsbergen and middle
Albian, Barents Sea, as the Aptea polymorpha - Cyclo
nephelium compactum group (Århus, 1991), lower Ap
tian to lower Albian in north-west Europe (Heilmann
Clausen, 1987), upper Aptian, as Aptea polymorpha,
north-west Germany (Prassi, 1990), Aptian to upper AI
bian, Peace River area, western Canada (Singh, 1971)
and lower and upper Aptian, world-wide (Williams &
Bujak, 1985).

Pseudoceratium ef. P. retusum Brideaux,
1977
Plate 21, Figs 6-10

Comments. In the material from East Greenland, the spec
imens assigned to Pseudoceratium cf. P. retusum have
slightly longer lateral and antapical horns than those
described and illustrated by Brideaux (1977), whereas the
spines are shorter, 1-3 /l, compared to 3-8 /l an Bri
deaux's type materia!.

Dimensions. (Measurements in /l.) See Fig. 12 for defini
tions of A-F.

Holotype Paratypes Speci- Range Speci-
(Brideaux) (Brideaux) mens ,nens

A 63-93 46 51 (74) 88 9
B 48 (68) 79 9
C 100 93-120 17 93 (98) 102 2
D IO 5 (22) 34 9
E 25 14-25 17 20 1
F 8 (23) 38 9

Occurrence in East Greenland. Lower Aptian. Sections
7, 13,17, 19 and 33.

Pseudoceratium ef. P. solodspinum (Davey,
1974) Lentin & Williams, 1975; stat. nov.
et. emend. Harding (199Gb)
Plate 20, Figs 7-9

Comments. The specimens from East Greenland are simi
lar in shape and size to the type material described by
Harding (1990b), whereas the spines on P. cf. P. solo
cispinum are slightly smaller and do not have all the
characteristic features described from the holotype.

Dimensions. (Measurements in /l.) See Fig. 12 for defini
tions of A-F.

prate 21

Fig. I. Pseudoceratillm polymorphum x 500, seclion 20; GGU
342191-56.8-130.8; MGUH 21938.

Fig. 2. Pseudoceratillm polymorphum x 540, seelion 20; GGU
342191; MGUH 21939 .

Fig. 3. Pseudoceratium polymorphum x 750, same speeimen as
above, close-up of antapieal horn, section 20; GGU 342191.

Fig. 4. Pseudoceratillm polymorphum x 500, seetion 20; GGU
342201--4,6.5-121.7; MGUH 21940.

Fig. 5. Pseudoceratium polymorphum x 500, seclion 22; GGU
346584--4,10.4--122.9; MGUH 21941.

Fig. 6. Pseudoceratium cf. P. retusum x 500, seetion 7; GGU
342087-11,7.1-152.4; MGUH 21942.

Fig. 7. Pseudoceratium ef. P. retusum x 500, seetion 7; GGU
342087-10, 18.5-132.0; MGUH 21943.

Fig. 8. Pseudoceratium ef. P. retusum x 500, seetion 7; GGU
342087--4, 12.6-154.1; MGUH 21944.

Fig. 9. Pseudoceratium cf. P. rell/sum x 500, section 7; GGU
342087--4, 13.2-122.8; MGUH 21945.

Fig. IO. Pseudoceratium cf. P. retusum x 500, section 7; GGU
342087--4,21.1-120.9; MGUH 21946 .

Fig. II. P.I'eudoceratium toveae sp. nov. x 500, section 14; GGU
342132--4, 11.9-125.0; MGUH 21947.
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Harding (l990b) Speci- Range Speci- difficu!t to distinguish the two layers, especiaIly on the
mens mens horns.

A 66 (85) 73 26 60 (74) 85 7
B 48 (58) 62 26 50 (56) 63 7 Tabulation. The tabulation is expressed by the pandasut-

C 108 (122.6) 130 Il 100 (107) 120 3 ural areas whieh are devoid of the reticulate eetophragm,
D 9 (13) 17 7 and by the areheopyle sutures. The eingular plates are
E 17 (21 ) 28 3 oeeasionally distinguishable (Plate 22, Fig. 5) but no
F 14 (19) 23 7 sulcal area has been observed. Tabulation formula: ?4',

?6", ?6S, ?6"', ?IP, l"".
Occurrence in East Greenland. Uppermost Barremian.
Seetions 8, 11 and 19.

Previous occurrences. Pseudoceratium solocispinum was
previously reeorded from the upper Barremian at Spee
ton, England (Davey, 1974; Duxbury, 1980). Harding
(1990b) recorded the species from the uppermost Barre
mian in England and Germany where P. soloci~pinum is
only observed stratigraphieally above P. pelliferum.

Pseudoceratium toveae Sp. nov.
Plale 2\, Fig. II; Plate 22, Figs 1-7

Origin of name. Atter Professor Tove Birkelund who,
with her detailed studies of ammonites from Greenland,
provided a major biostratigraphie frarnework for future
work.

Diagnosis. Large, dorso-ventralJy eompressed ceratioid,
proximate eyst, with three large horns. The eyst is two
layered with a smooth to mierogranulate autophragm and
an intratabular retieulate ectophragm, the autophragm
and ectophragm are closely adpressed. Tabulation is in
dieate~by bold pandasutural areas. Areheopyle apical
(type tA).

Description

Cyst type. The cyst is proximate eeratioid.

Shape. The eyst has three long horns: one apieal, one
right lateral and one antapieaJ. The angle between the
horn is approximately 120°.

Wall relationship. The eyst wall is two-layered, com
posed of closely adpressed autophragm and eetophragm.

Wall features. The autophragm, whieh is only visible on
the pandasutural areas, has a smooth to mierogranulate
outer surfaee (Plate 22, Fig. 5). The ectophragm forming
the omamentation is restrieted to the intratabular areas
and is eomposed of low processes (less than l Il). The
surface of the ectophragm is retieulate (Plate 22, Figs 5 &
7). The proeesses are of variable size often making it

Archeopyle. The archeopyle is apical (type tA).

Holotype. Plate 22, Fig l, MGUH 21948 from GGU
360371-3, 15,3-132,0.

Type locality. Seetion l north of Haystaek, East Green
land (Fig. 2).

Dimensions. (Measurement in Il.) See Fig. 12 for defini
tions of A-F.

Holorype Range Specimens

A 119 99 (130) 165 15
B 73 63 (68) 74 15
C 190 193 (219) 250 4
D 68 54 (65) 85 15
E 56 68 (88) 119 4
F 57 54 (70) 99 15

Discussion. Pseudoceratium toveae sp. nov. resembles
Pseudoceratium weymouthense in size and shape, de
scribed from the upper Tithonian to lower Berriasian of
Australia by Helby (1987). However, P. weymouthense
differs by its weak tabulation, indicated by larger pro
eesses in the pandasutural areas whieh, aeeording to

Plate 22

Fig. l. Pseudoceratium toveae sp. nov. hoJolype x 500, seclion
l; GGU 360371-3, J5.3-132.0; MGUH 21948.

Fig. 2. Pseudoceratium toveae sp. nov. x 500, section 8; GGU
342072-4,12.1-127.6; MGUH 21949.

Fig. 3. Pseudoceratium toveae sp. nov. x 500, section 17; GGU
342161-5,11.1-149.4; MGUH 21950.

Fig. 4. Pseudoceratium toveae sp. nov. x 540, section 17; GGU
342164; MGUH 21951.

Fig. 5. Pseudoceratium toveae sp. nov. x 1400, same specimen
as above, close-up of surface ornamemalion on the ecto
phragm and autophragm, which make up the pandasutures.
Cingular plates are seen in the 10wer part of the figure.

Fig. 6. Pseudoceratium toveae sp. nov. x 540, section 21; GGU
342238; MGUH 21952.

Fig. 7. Pseudoceratium toveae sp. nov. x 2300, same specimen
as above, dose-up of plates dose to the cingulum.
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Helby (1987 p. 317), are apparently covered by a contin
uous ectophragm, and by its rather pronounced extension
of the cingulum onto the anterior part of the post-cingular
horn.

Pseudoceratium toveae differs by its larger size and
less pronounced reticulate ectophragm from P. aulaeum,
described by Harding (1990b) from a presumed low sa
linity assemblage of late Barremian age in the Warling
ham borehole, England.

Pseudoceratium toveae differs from P. gochtii Neale &
Sarjeant (1962) by its lack of spines and by its larger
horns. Duxbury (1977, p. 60) questioned the species P.
gochtii and regarded Neale & Sarjeant's specimens as
belonging in P. pelliferum.

The species Eopseudoceratium sp. cf. E. gochtii re
corded from the Barremian of the District of Mackenzie
by Brideaux & Myhr (1976), Brideaux (1976, plate 44.2,
fig. 2) and Brideaux (1977, p. 14, plate 5, fig. 4), may
belong to P. toveae but the available illustrations and
description are insufficient for a dose comparison.

Occurrence in East Greenland. Upper Barremian to low
ermost? Aptian. Sections 1,6,7,8,11,14,15,16,17,19,
21 and 33.

Genus Pterodinium Eisenack, 1958; emend.
Sarjeant, 1985a
Pterodinium sp.
Plate 25, Fig. IO

Occurrence in East Greenland. Only one specimen has
been recorded from the uppermost middle Albian, section
20.

Genus Rhombodella Cookson & Eisenack,
1962b; emend. Sung Zhi-chen et al.
('Jiabo'), 1978
Rhombodella paucispina (Alberti, 1961)
Duxbury, 1980
Plate 23, Figs 1-7

Comments. The majority of the specimens recorded in the
present study have 4-5 1l1ong spines concentrated on the
poles and on the f1anks of the body as described by
Alberti (1961, p. 19-20). However, together with the
forms hereby referred to R. paucispina, there occurs
forms with no ar only very smal1 spines (Plate 23, Figs 6
& 7). The specimens without spines might be similar to
the Lower Tertiary Rhombodella baculata described by
Sung Zhi-chen et al. ('Jiabo'), 1978, (this paper is cited
as Sung Zhi-chen et al., 1978 in Chen Yow-yuh et al.,

1988) from China, although comparison has been diffi
cult as the present author only has a poor copy of Sung
Zhi-chen et al. 's ('Jiabo') illustrations of R. baculata.

Among the numerous specimens observed in the pre
sent study, several exhibit an angular opening, probably
an archeopyle, close to what is interpreted as the apical
pole (Plate 23, Figs 3 & 6). Another opening, circular in
outline, has been observed (Plate 23, Figs 3 & 6) at the
interpreted antapical pole. This circular hole may be an
opisthopyle. The presumed archeopyle and opisthopyle
have been observed both on forms with and without
spines. The two forms might represent environmental
adaptions of a single species.

Occurrence in East Greenland. Middle and upper Albian.
Sections 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 35,
36, 37, 38, 39 and 40. The species is very rare in the
middle Albian but becomes abundant to dominant in the
upper Albian.

Previous occurrences. Rhombodella paucispina was pre
viously recorded from the upper Aptian and lower Al
bian, north-west Germany (as R. natans, Davey, 1982a),
uppermost Aptian to upper Cenomanian, north-west Ger-

Plate 23

Fig. l. Rhombodella pauclspzna x 750, section 30; GGU
324615-3, 3.8-120.5; MGUH 21953.

Fig. 2. Rhombodella paucispina x 500, section 38, GGU
303127-15-4, 16.3-119.5; MGUH 21954.

Fig. 3. Rhombodella paucispina x 750, section 35; GGU
346456; MGUH 21955.

Fig. 4. Rhombodella paucispina x 1000, section 30; GGU
324615; MGUH 21956.

Fig. 5. Rhombodella paucispina x 825, section 30; GGU
324615; MGUH 21957.

Fig. 6. Rhombodella paucispina x 750, specimen without
spines, section 30; GGU 324619-6, 18.2-124.3; MGUH
21958.

Fig. 7. Rhombodella paucispina x 750, specimen without
spines, section 30; GGU 324619-6, 15.2-124.4; MGUH;
21959.

Fig. 8. Rhombodella vesca x 500, section l; GGU 360380-4,
13.3-123.8; MGUH 21960.

Fig. 9. Rhynchodiniopsis cf. R. aptiana x 500, section 14; GGU
342072-4,6.9-126.5; MGUH 21961.

Fig. 10. Rhynchodiniopsis cf. R. aptiana x 500, section 17; GGU
342161-4,6.4-129.1; MGUH 21962.

Fig. Il. Rhynchodiniopsis fimbriata x 500, section 15;GGU.
351527-3, 12.3-135.6; MGUH 21963.

Fig. 12. Rigaudella sp. x 500, section 9; GGU 342069-3,8.9
130.2; MGUH 21964.

Fig. 13. Rigaudella sp. x 500, section 9; GGU 342070-7, 9,1-
140,3; MGUH 21965. .
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many (Prossi, 1990), Albian in Germany (as Palaeo
hystriehophora paueispina, Alberti, 1961, type material),
middle to upper Albian, France (as R. natans, Davey &
Verdier, 1971). Present in the middle Albian, Barents Sea
(Århus, 1991), recorded from the Aptian to Albian, Aus
tralia (as Rhombodella natans) by Cookson & Eisenack
(1962b) and from the upper Albian to lower Cenomanian,
Bathurst Island, Australia (as R. natans) by Norvick &
Burger (1976). The species has not previously been re
ported from Canada but examination of middle and upper
Albian samples from Axel HeibergIsland, Arctic Canada
(kindly provided to me by LS.P.G., Calgary, Canada)
proved its presence in North America.

Rhombodella vesca Duxbury, 1980
Plate 23, Fig. 8

Oeeurrenee in East Greenland. Two specimens have
been recorded, one from the upper Barremian section l
and one from the lower Aptian section 33.

Previous oeeurrenees. Rhombodella vesea was previ
ously recorded from the 'rniddle' Barremian, Speeton,
England (Duxbury, 1980, type material). Harding
(l990b) reported the species from the upper Hauterivian
to upper Barremian, north Germany and from the lower
and upper Barrernian, Speeton. The species has also been
recorded from a narrow interval in the lowermost upper
Aptian, south-east England (Duxbury, 1983) and from
the uppermost Hauterivian to the mid lower Albian,
north-west Germany (Prossi, 1990).

Genus Rhynchodiniopsis Defiandre, 1935;
emend. Jan du Chene et al., 1985b
Rhynchodiniopsis cf. R. aptiana Defiandre,
1935; emend. Sarjeant, 1982b
Plale 23, Figs 9-10

Comments. The specimens recorded from East Greenland
differ from the type material by having lower and less
denticular sutural crests.

Oeeurrence in East Greenland. Lower to upper Barre
rnian. Sections l, 10, 14, 17 and 21.

Previous oeeurrences. Rhynehodiniopsis aptiana was
previously recorded from the lower Hauterivian to the
lowermost upper Barrernian, north-west Germany
(Prossi, 1990), 'middle' Barremian to upper Aptian,
north-west Europe (Heilmann-Clausen, 1987). The Ap
tian recording is based on the occurrence of the holotype
in a flint of Aptian age, although, the species appears to

be more typical for the Barremian according to Heil
mann-Clausen (1987). However, Lister & Batten (1988)
reported the species from the lower to upper Aptian,
south-east England.

Rhynchodiniopsis fimbriata (Duxbury,
1980) Sarjeant 1982b
Plate 23, Fig. 11

Oecurrence in East Greenland. Lower and upper Barre
mian. Sections 8 and 15.

Previous oeeurrences. Rhynchodiniopsis jimbriata was
previously recorded from the 'middle' Barremian, Spee
ton, England (Duxbury, 1980, type material), uppermost
'rniddle' Barremian, north-west Germany (Prossi, 1990),
upper Hauterivian to upper Barremian, Gott, Germany
and upper Hauterivian to lower Aptian, England (Hard
ing, 1990b).

Genus Rigaudella Below 1982b
Rigaudella sp.
Plate 23, Figs 12-13

Comments. Specimens of an undetermined species of
Rigaudella have been recorded from six of the studied
sections. The specimens are regarded as reworked from
the Jurassic.

Oecurrence in East Greenland. Barrernian. Sections 9,
10, 11, 18, 19 and 21.

Genus Senoniasphaera Clarke & Verdier,
1967
Senoniasphaera microreticulata Brideaux &
McIntyre, 1975
Plate 24, Fig. 1

Occurrence in East Greenland. Upper Aptian to lower
Albian. Sections 12, 13 and 17. The species is quite
common in this interval and seems to be a good stratigra
phic marker.

Previous occurrences. Senoniasphaera microreticulata
was previously recorded from the rniddle Albian, Barents
Sea, Norway (Århus, 1991), from the middle Albian,
District of Mackenzie, Canada (Brideaux & McIntyre,
1975, type materia!) and from the lower to upper Albian,
offshore eastem Canada (Bujak & Williams, 1978). For
further discussion, see the Senoniasphaera microreti
eulata Subzone, in the chapter on zonation.



Genus Sentusidinium Sarjeant and Staver,
1978
Sentusidinium verrucosum (Sarjeant, 1968)
Sarjeant & Staver, 1978
Plate 24, Fig. 2

Occurrence in East Greenland. Upper Barremian to up
per Albian. Sections 6,13,17,20 and 25. The species is
rare and might be reworked.

Previous occurrences. Sentusidinium verrucosum was
previously recorded from the upper Jurassic in France
and East Greenland by Sarjeant (1968, type materia]) and
Fensome (1979).

Sentusidinium Sp. 1
Plate 24, Fig. 3

Descriplion. Ovoidal cyst with numerous baculae and/or
echinae. Archeopyle apical, seldom attached. The species
has some similarity to Senlusidinium sp. Edescribed
from the Jurassic of East Greenland by Fensome (1979, p.
20).

Occurrence in East Greenland. Lower Barremian to up
per Albian. The species has been recorded from 31 of the
examined 40 sections and is quite common.

Sentusidinium Sp. 2
Plate 24, Fig. 4

Description. Ovoidal cyst with asetose omamentation.
Archeopyle apical, seldom attached. Sentusidinium sp. 2
differs from Sentusidinium sp. 1 by having longer and
more densely spaced baculae and echinae. The species
also differs from S. echinatum (Gitmez & Sarjeant, 1972)
Sarjeant & Stover, 1978, originally reported from the
Jurassic, which is covered by fewer and slightly smaller
echinae.

Occurrence in East Greenland. Lower Barremian to up
per Albian. The species has been recorded from 22 of the
40 examined sections.

Genus Sirmiodinium Alberti, 1961
Sirmiodinium grossii Alberti, 1961; emend.
Warren, 1973
Plate 25, Fig. l

Occurrence in East Greenland. Lower Barremian to
lower Aptian. Sections 1,2,6, 7, 8,9, 10, 11, 12, 13, 14,
15, 16, 17, 18, 19,21 and 32.
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Previous selected occurrences. Sirmiodinium grossii was
previously recorded from the upper Bathonian (Jurassic)
to lower Aptian, England and the North Sea (Costa &
Davey, 1992), upper Hauterivian to upper Barremian,
Gerrnany (Alberti, 1961) and Jurassic to lowerrnost Al
bian, north-west Europe (Heilmann-Clausen, 1987, p. 19
for his comments on the species range).

Genus Spiniferites Mantell, 1850; emend.
Sarjeant, 1970
Spiniferites spp.
Plate 25, Figs 2-9

Remarks. In the present study no attempt has been made
to distinguish between the species of Spiniferites.

Occurrence in East Greenland. Barremian to Albian.
Species of Spiniferites have been recorded in 38 of the 40
examined sections.

Genus Stiphrosphaeridium Davey, 1982b
Stiphrosphaeridium cf. S. anthophorum
(Caaksan & Eisenack, 1958) Davey, 1982b
Plate 25, Figs 13-14

Comments. The specimens herein assigned to S. cf. S.
anthophorum include forms with deeply fenestrate pro
cesses and entire, finely serrate distal edges (Plate 25,
Fig. 14) similar to the type material described by Cook
son & Eisenack (1958) but also forms with less fenestrate
processes often with an incompletely developed, circular,
slightly spinous distal trabecula (Plate 25, Fig. 13).

Occurrence in East Greenland. Lower Barremian to mid
dIe Albian. Sections 7,8,11,13,14, 16, 17, 18, 19,20,
21, 22 and 23.

Previous selected occurrences. Stiphrosphaeridium an
thophorum was previously recorded from the Upper Ju
rassic to lower Ryazanian, upper Barremian and upper
Aptian to lower Albian, north-west Europe (Heilmann
Clausen, 1987) and upper Barremian to lowerrnost upper
Albian, north-west Gerrnany (Prossi, 1990). Costa & Da
vey (1992) recorded a lowerrnost upper Albian last occur
renee for the species in England and the North Sea. The
type material was described from the Upper Jurassic and
Aptian to Albian in Australia and Papua New Guniea by
Cookson & Eisenack (1958).
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Genus Subtilisphaera Jain & Millepied,
1973; emend. Lentin & Williams, 1976
Subtilisphaera kalaalliti sp. nov.
Plate 26, Figs 1-5

Origin of name. Greenlandic: kalaallit; people.

Diagnosis. The species is represented by thin-walled pen
tagonal, partly hypocavate cysts. Epicyst long, conical,
tapering from the cingulum; hypocyst short with one
broad-based antapical horn. A presumed intercalary ar
cheopyle is seldom observed, whereas a secondary open
ing, an opisthopyle, is almost always present antapically.

Deseription

Cyst type. Partly hypocavate cyst.

Shape. Dorsoventrally compressed pentagonal cyst. Epi
cyst Iong (almost twice the length of the hypocyst), con
icaI, tapering from the cingulum. Hypocyst short, angu
lar, with one broad-based antapical horn.

Wall relationships. Cyst wall two-Iayered, endophragm
and periphragm closely appressed on the epicyst, cingu
lum and anterior part of the hypocyst, whereas a pericoel
is present in the antapical part of the hypocyst (including
the horn).

Wall features. Endophragm thin-walled, hyaline, with a
psilate to shagreenate surface. Periphragm thin-walled,
hyaline, also with an almost smooth surface.

Tabulation. A cingular fUITOW has been distinguished
between two periphragmal folds running almost parallel
two thirds down the cysts.

Archeopyle. A presumed intercalary archeopyle may be
distinguished on a few specimens, whereas an antapical
opening (an ophistopyle5' next to the antapical horn, is
almost always present.

Holotype. Plate 26, Figs l & 2, MGUH 21992 from GGU
324622-3, 23.0-138.4.

Type loeality. Section 30, Tværdal, Geographical Society
ø, East Greenland (Fig. 2).

Dimensions. (Measurements in fl.)

Holotype Range Specimens

Total length 74 60 (70) 85 9
Width 55 42 (47) 61 9
Length antapical horn 13 8 (IO) 14 9

Diseussion. Subtili~phaera kalaalliti sp. nov. resembles
in shape and size Cepadinium ventriosum (Alberti,
1959a) Lister & Batten, 1988, but differs from the genus
Cepadinium by being a double-walled cyst. The new
species has been included in the genus Subtilisphaera,
because of its two wall layers and cavate nature, its
weakly discernibie archeopyle, and the absence of tab
ulation except for the low transverse equatorial folds or
ridges that most likely indicate a cingulum.

The species S. pirnaensis (Alberti, 1959a) Jain & Mil
lepied, 1973 resembles S. kalaalliti in shape, but differs
by being cavate to bicavate and by its slightly larger size.

Palaeoperidinium eretaeeum differs from S. kalaalliti
by its slightly larger size, by having two conical antapical
horns and by having a periphragm of similar shape as the
endophragm.

Oeeurrenee in East Greenland. Upper Albian. Sections
24,25, 26?, 27, 28, 29, 30, 31, 35, 36, 37, 38, 39 and 40
where it is quite abundant.

Plate 24

Fig. l. Senoniasphaera microreticulata x 500, section 17; GGU
342172--4,12.1-127.1; MGUH 21966.

Fig. 2. Sentusidinium I'errucosum x 500, section 17; GGU
342169--4, 14.7-138.2; MGUH 21967.

Fig. 3. Sentusidinium sp. l x 700, section 17; GGU 342169--4,
7.3-130.2; MGUH 21968.

Fig. 4. Sentusidinium sp. 2 x 750, section 17; GGU 342169-4,
13.0--153.7; MGUH 21969.

Fig. 5. Ovoidinium? sp. I x 500, section 30; GGU 324615-7,
19.0--127.8; MGUH 21970.

Fig. 6. Ovoidinium? sp. l x 500, section 30; GGU 324615-7,
22.5-128.8; MGUH 21971.

Fig. 7. Ovoidinium? sp. I x 700, section 24; GGU 346451--4,
5.6-143.0; MGUH 21972.

Fig. 8. Ovoidinium? sp. I x 500, section 15; GGU 351526--4,
2.0-144.9; MGUH 21973.

Fig. 9. Ol'oidinium? sp. l x 800, section 24; GGU 346456;
MGUH 21974.

Fig. 10. Ovoidinium? sp. l x 800, section 25; GGU 346442;
MGUH 21975.

Fig. Il. Ol'oidinium? sp. l x 700, section 40; GGU 303125-1;
MGUH 21976.

Fig. 12. Ol'oidinium? sp. I x 700, section 24; GGU 346456;
MGUH 21977.

Fig. 13. Ol'oidinium? sp. l I x 500, same specimen as Fig. IO
above, dose-up of archeopyle, section 25; GGU 346442.

Fig. 14. Ovoidinium? sp. l x 2000, same specimen as Fig. ] I
above, dose-up of archeopyle, section 40; GOU 303125-2.
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Subtilisphaera perlucida (Alberti, 1959b)
Jain & Millepied, 1973
Plate 26, Fig. 6

Occurrence in East Green/and. Lower Barremian to mid
dIe Albian. Sections 7,11,12,13,14, 17, 19,21,23,32
and 33. One questionable specimen has been recorded
from the upper Albian section 36.

Previous se/ected occurrences. Subti/isphaera per/ucida
was previously recorded from the upper Barrernian, Ger
many (Alberti, 1959, type material), lower and upper
Aptian, Aptian type section, south-east France (Davey &
Verdier, 1974), the lower Barrernian to lowermost Al
bian, north-west Europe (Heilmann-Clausen, 1987), up
per Hauterivian to upper Barrernian, north-west Germany
(Prossi, 1990) and from the upper Hauterivian to lower
Albian, world-wide (Williams & Bujak, 1985).

Genus Surculosphaeridium Davey et al.,
1966; emend. Davey, 1982b
Surculosphaeridium aff. S. phoenix
(Duxbury, 1980) Lentin & Williams, 1981
Plate 26, Figs 7-8

Comments. The specimens herein described as S. aff. S.
phoenix have the characleristic processes illustrated by
Duxbury (1980) but the number of processes is greater on
the specimens from East Greenland.

Occurrence in East Green/and. Lower Barrernian to
lower Albian. Sections 1,2,6,7, 8, 11, 12, 13, 14, 15, 16,
17, 18 and 21.

Previous occurrence. The type material was described
from the Barrernian, England (Duxbury, 1980).

Genus Systematophora Klement, 1960
Systematophora aff. S. cretacea Davey,
1979b
Plate 26, Figs 9-13

Comments. The specimens are very similar to the type
material described by Davey (1979a, p. 560) but differs in
its slightly smaller size and by its less densely granular
periphragm.

Occurrence in East Green/and. Lower Barremian to
lower Albian. Sections 7, II, 15, 17,20 and 21.

Previous occurrences. Syslematophora crelacea was pre-

viously recorded from the lower Albian, southem Eng
land (Duxbury, 1983), rniddle Albian, England and the
North Sea (Costa & Davey, 1992), lower and upper
Aptian, south-east England, (as S. sp. cf. S. crelacea by
Lister & Batten, 1988), upper Aptian to lower Ceno
manian, north-west Germany (Prossi, 1990) and Albian,
northem Bay af Biscay, offshore W. France (Davey,
1979a, type material).

Genus Tanyosphaeridium Davey &
Williams, 1966b
Tanyosphaeridium boletum Davey, 1974
Plate 27, Figs 1-3

Comments. The present specimens of T bo/elum have
more than 30 processes, commonly 40 to 75. The pro
cesses show a circular alignment parallel to the central
body width. A narrow cingular area devoid af processes
has been observed an the majority of the specimens. The
surface af the cyst is shagreenate to granulate. The pro
cesses are long (17-25 Jl), slender (0.5-2 Jl) and are
distally expanded and often recurved or slightly furcated.

Plate 25

Fig. l. Sirmiodinium grossii x 500, section 21; GGU 342234-7,
4.5-147.4; MGUH 21978.

Fig. 2. Spinij'eriles sp. x 500, section 14; GGU 342134-4,
10.0-137.2; MGUH 21979.

Fig. 3. Spiniferiles sp. x 500, section 19; GGU 342215-3,
5.5-128.0; MGUH 21980.

Fig. 4. Spiniferites sp. x 500, section 20; GGU 342176-4,
2.8-123.8; MGUH 21981.

Fig. 5. Spinij'eriles sp. x 750, section 31; GGU 342623-4,
4.5-123.5; MGUH 21982.

Fig. 6. Spiniferites sp. x 500, section 14; GGU 342135-3,
12.0-140.0; MGUH 21983.

Fig. 7. Spiniferites sp. x 500, section 21; GGU 342230-7,
13.5-147.4; MGUH 21984.

Fig. 8. Spiniferiles sp. x 500, section 21; GGU 342235-4,
18.6-131.8; MGUH 21985.

Fig. 9. Spiniferites sp. x 500, section 30; GGU 324609-7,
7.4-148.7; MGUH 21986.

Fig. IO. Plerodinium sp. x 750, section 20; GGU 342202-4,
18.1-132.2; MGUH 21987.

Fig. Il. Hapsoc)'sta? benteae sp. nov. holotype, x 500, section
21; GGU 342240-4, 10.0-140.0; MGUH 21988.

Fig. 12. Hapsoc)'sla? benleae sp. nov. x 500, section 30; GGU
342619-3, 10.2-131.0; MGUH 21989.

Fig. 13. Stiphrosphaeridium cf. S. anlhophorum x 500, section
19; GGU 342216-4, 17.3-129.4; MGUH 21990.

Fig. 14. Stiphrosphaeridium cf. S. anthophorum x 500, section
20; GGU 342176-5,19.4-147.0; MGUH 21991.
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Occurrence in East Green/and. Lower Barremian to up
per Albian. Sections 1,6, 7, 8, 9, 10, 11, 12, 13, 14, 15,
16, 17, 18, 19,20,21,22,23,33 and 34.

Previous occurrences. Tanyosphaeridium bo/etum was
previously recorded from the Barremian at Speeton, Eng
land (Davey, 1974, type material), lower and upper Ap
tian, south-east England (Lister & Batten, 1988) and
lower Hauterivian to upper Aptian, north-west Germany
(Prossi, 1990).

Tanyosphaeridium cf. T. isoealamus
(Defiandre & Cookson, 1955) Davey &
Williams, 1969
Plate 27, Fig. 4

Comments. Tanyasphaeridium cf. T isocalamus differs
slightly from the type material described by Deflandre &
Coakson (1955) by its somewhat expanded process tips,
which seem to be serrate rather than c1eanly truncate.

Occurrence in East Greenland. Only a few specimens are
recorded from the lower Barremian in section 21, whereas
the majority (approximately IO specimens) occur in the
middle and upper Albian. Sections 20, 23 and 25.

Previous occurrences. Tanyosphaeridium isocalamus
was previously recorded from the lower Hauterivian to
lowermost Barremian, north-west Germany (ProssI,
1990) and Lower Cretaceous, Australia (Deflandre &
Cookson, 1955, type material).

Tanyosphaeridium salpinx Norvick, 1976
Plate 27, Fig. 5-7

Comments. The species has approximately 30 moderately
lang (l0-22 /-I), broad (2-3/-1) processes, with trumpet
like terminations.

Occurrence in East Green/and. Barremian. Sections 15
and 18, middle and upper Albian. Sections 23, 25 and 39.

Previous occurrences. Tanyosphaeridium salpinx was
previously recorded from the lower Aptian, south-east
England (Lister & Batten, 1988), lower Hauterivian to
upper Turonian, north-west Germany (ProssI, 1990), Ap
tian to Cenomanian, Peace River area, Canada, as Ta
nyosphaeridium sp. (Singh, 1971) and Cenomanian from
the same area (Singh, 1983), Cenomanian, Australia
(Norvick, 1976 in Norvick & Burger, 1976, type mate
rial) and Aptian to Cenomanian, Australia (Morgan,
1980).

Genus Trichodinium Eisenack & Cookson,
1960; emend. Clarke & Verdier, 1967
Trichodinium speetonense Davey, 1974
Plate 27, Figs 8-9

Occurrence in East Greenland. Lower Barremian to low
ermost Aptian. Sections 1,6, 7, 8, 11, 14, 15, 16, 17, 18,
19,21,32 and 33.

Previous occurrences. Trichodinium speelonense was
previously recorded from the lower, 'middle' and upper
Barremian, Speeton, England (Davey, 1974, type mate
rial), upper Barremian, England and the North Sea (Costa
& Davey, 1992), the upper Hauterivian to top of the
Barremian, north-west Europe (Heilmann-Clausen,
1987), lower Hauterivian to upper Aptian, north-west
Germany (Prossi, 1990). Harding (1990b, p. 53) men
tions that the species first occurs in the middle part of the
lower Barremian, Speeton, England, and Gatt, Germany
where the species ranges up to the top of the upper
Barremian. Harding (l990b, table 7) also reported the
species from the Warlingham borehole, England where it
occurred in Aptian strata. The present observations from
East Greenland agree with Hardings' s (1 <;90b) range.

Plate 26

Figs l & 2. SUblilisphaera kalaalliti sp. nov. holotype x 730,
section 30; GGU 324622-3, 23.0-138.4; MGUH 21992.

Figs 3 & 4. Subtilisphaera kalaalliti sp. nov. x 500, section 30;
GGU 324622-3, 6.0-123.8; MGUH 21993

Fig. 5. Subtilisphaera kalaalliti sp. nov. x 500, section 12; GGU
324654; MGUH 21994.

Fig. 6. Subtilisphaera perlucida x 700, section 17; GGU
342169-4.9.7-143.0; MGUH 21995.

Fig. 7. Surculosphaeridium aff. S. phoenix x 500, section 2;
GGU 351558-4, 3.7-129.7; MGUH 21996.

Fig. 8. Surculosphaeridium aff. S. phoenix x 500, section 8;
GGU 342076-4, 9.5-129.0; MGUH 21997.

Fig. 9. Systematophora aff. S. cretacea x 500, section 7; GGU
342085-4,40.0-129.0; MGUH 21998.

Fig. 10. Systematophora aff. S. cretacea X 500, section 17; GGU
342161-4,5.0-130.8; MGUH 21999.

Fig. II. Systematophora aff. S. cretacea x 500, fragment show
ing the annulate complex of processes, section 21; GGU
342237-4,3.5-139.1; MGUH 22000.

Fig. 12. Systematophora aff. S. cretacea x 725, section 17, GGU
342166; MGUH 2200 I.

Fig. 13. Systematophora aff. S. crelacea x 1200, same specimen
as above, dose-up af the annulate complex of the processes
and the cyst surface.



119



120

Genus Tubotuberella Vozzhennikova, 1967;
emend. Sarjeant, 1982
Tubotuberella uncinata (Brideaux, 1977)
Davies, 1983
Plate 27, Fig. 10

Occurrence in East Greenland. Lower Barremian. See
tions 9, and Il.

Previous occurrences. Tubotuberella uncinata was previ
ously reeorded from the Hauterivian and Barremian, Dis
triet of Mackenzie, Canada (Brideaux, 1977). The species
has not previously been reported outside Canada, but one
specimen was reeorded by Heilmann-Clausen (personal
communication, 1990) from the Barremian in the Ah
lum-l well in the Lower Saxony Basin, Gerrnany. The
species is rare, but seems to be a good stratigraphical
index species for the Barremian in Canada.

Tubotuberella sp.

Occurrence in East Greenland. Lower Barremian to up
per Aplian. Sections 1,7, 11, 13, 17 and 21.

Remarks. Specimens of Tubotuberella are very rare in the
present malerial and are considered as reworked from
pre-Hauterivian Cretaceous and Jurassic strata.

Genus Vesperopsis Bint, 1986
Vesperopsis? digitata (Duxbury, 1983) Bint,
1986
Plate 27, Fig. 11

Occurrence in East Greenland. Five very thin-walled,
folded or damaged specimens were recorded from the
middle Albian sections 20 and 23. All the specimens have
the characteristic pre- and postcingular extensions on the
laleral horns.

Previous occurrence. The type material was described
from lhe upper Aptian, southern England by Duxbury
(1983).

Vesperopsis aff. V. fragilis (Harding, 1986a)
Harding, 1990
Plate 27, Figs 12-16

Comments. The specimens referred to Vesperopsis aff. V
fragilis differ from V jragilis by lheir slightly longer,
sometirnes pointed, antapical horns, and by less distinctly
developed cingulum and cingular horns (bulge).

Occurrence in East Greenland. Upper Albian. Sections
36, 37 and 39.

Previous occurrences. Vesperopsis fragilis was previ
ously recorded from the upper Hauterivian, England
(Harding, 1986a) and from presumed brackish-water de
posits in the Barremian ol' south-easl England, (Batten &
Lister, 1988; Lister & Batten, 1988).

Remarks. The occurrence in Easl Greenland diverges
remarkably from the previous records. Vesperopsis aff. V
jragilis may therefore be a new species.

Vesperopsis longicornis Batten & Lister,
1988; comb. nov. et emend. Harding, 1990
Plate 28, Figs 1-4

Comments. The specimens from East Greenland are gen
erally larger than those described by Batten & Lister

Plate 27

Fig. l. Tanyosphaeridium boletum x 750, seclion 7, GGU
342081-4, 19.5-130.7; MGUH 22002.

Fig. 2. Tanyo~phaeridium boletum x 750, section 6, GGU
342111-7,0.5-137.7; MGUH 22003.

Fig. 3. Tanyosphaeridium boletum x 750, section 18, GGU
342220-4, 4.5-149.5; MGUH 22004.

Fig. 4. Tanyosphaeridium cf. T. isoealamus x 750, seclion 25,
GGU 346440-4, 17.4--135.0; MGUH 22005.

Fig. 5. Tanyosphaeridium salpinx x 750, section 25, GGU
346440-4,15.7-127.1; MGUH 22006.

Fig. 6. Tanyosplweridium salpinx x 750, section 25, GGU
346440-8, 12.2-133.7; MGUH 22007.

Fig. 7. Tanyosphaeridium salpinx x 750, section 23, GGU
351676-4,9.6-120.0; MGUH 22008.

Fig. 8. Trichodinium speetonense x 500, seclion 17; GGU
342161-4, 17.8-130.6; MGUH 22009.

Fig. 9. Trichodinium speetonense x 500, section 14; GGU
342132-4,15.0--142.8; MGUH 22010.

Fig. IO. Tubotuberella uncinata X 500, section 9; GGU
342069-4, 5.6--147.8; MGUH 22011.

Fig. I I. Vesperopsis? digitata x 500, section 20; GGU
342189--4, 16.5-126.8; MGUH 22012.

Fig. 12. Vesperopsis aff. V. fragilis x 500, section 37; GGU
324649-4,5.8-128.9; MGUH 22013.

Fig. 13. Vesperopsis aff. V. fragilis x 500, section 37; GGU
324650-4,5.8-136.2; MGUH 22014.

Fig. 14. Vesperopsis aff. V. fragilis x 500, section 37; GGU
324655-3, 13.0--125.4; MGUH 22015.

Fig. 15. Vesperopsis aff. V. fragilis x 500, section 37; GGU
324648-4, 2.8-149.8; MGUH 22016.

Fig. 16. Vesperopsis aff. V. fragilis x 500, section 37; GGU
324648-4,7.2-141.0; MGUH 22017.
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(1988) and Harding (1990b). The right antapical horn
varies from being rather short (Plate 28, figs 1-3) to a
length almost as long as the left antapical horn (Plate 28,
Fig. 4).

Dimensions. (Measurements in p.) Length, 9 complete
specimens: 85 (141) 193, width 65 (106) 170,21 speci
mens, length, 30 excysted specimens 71 (93) 114.

Occurrence in East Greenland. Lower Aptian. Sections
3, 6, 17, 19 and 32, where it has an acme with a rather
narrow interval. A second acme occurs in a narrow in
terval in the upper Aptian - lower? Albian. Sections 2,
13, 26 and 34.

Previous occurrences. Ve~peropsis longicornis was pre
viously recorded from the uppermost Barremian, south
east England, as Australisphaera sp. A (Lister & Batten,
1988), and upper Barremian to lower Aptian at the War
lingham borehole, England (Harding, 1990b).

Vesperopsis mayi Bint, 1986
Plate 28, Figs 5-10

Description. The specimens here identified as V. mayi
have an apical, two lateral and two antapical horns as
described by Bint (1986, p. 157).

The lateral horns on most of the observed specimens
differ slightly from those on the holotype by tapering
more gradually to the tip. They are almost equal in length
but differ slightly in shape. The left lateral horn has a
clear cingular indentation, often more pronounced than
on the holotype, whereas the cingular indentation is
vague on the right lateral horn. The left antapical horn is
long and narrow whereas the right antapical horn is short,
often less than a third of the length of the left antapical
horn, but never absent as mentioned by Bint (1986, p.
157). The archeopyle is apical with the operculum usu
ally in place. The cysts are composed of one wall layer.

Remarks. According to Bint (1986, p. 157) Muderongia
asymmetrica Brideaux, 1977 is very similar to V. mayi
but differs by having an inner body, a free apical opercu
lum, and a right postcingular horn which is longer than
the left postcingular horn. The same data can be obtained
from Brideaux's (1977, p. 40) description of the species
and Monteil's (1991) emendation.

The holotype of M. asymmetrica has been re-examined
by the present author. This and a doser look at Bri
deaux's illustrations of the holotype (1977, plate 15, fig.
9 and plate 16, fig. 1) reveal that the specimen has folded
postcingular horns of almost equal lengths and no free

apical operculum. Furthermore the inner body is, accord
ing to the present author, very difficult to distinguish.

The most obvious difference between the two species,
apart from the questionable presence of an inner body,
may be the length of the right antapical horn, which is
very small or absent on V. mayi, whereas it is more
pronounced on the holotype of M. asymmetrica.

Occurrence in Eas! Greenland. Lower Aptian to middle
upper Albian. The species is common to abundant in the
lower and middle Albian. Sections 2, 5, 12, 13, 17,20,
21,22,23,26,30,31,34 and 40.

Previous occurrences. Vesperopsis mayi was previously
recorded from the Albian, Western Interior, USA (Bint,
1986, type material) and middle to upper Albian, Alaska
(as Muderongia sp. A, May & Stein, 1979).

Genus Wallodinium Loeblich & Loeblich,
1968
Wallodinium krutzschii (Alberti, 1961)
Habib, 1972
Plate 29, Fig. 1

Occurrence in East Greenland. Lower Barremian to up
per Albian. Sections 1,3,6,7,8,11,12,14,17, 18, lY,
20, 21, 22, 23, 26, 30, 31, 32, 33, 34 and 40.

Plate 28

Fig. 1. Vesperopsis longicornis x 500, section 34; GGU
342556-4,20.3-132.8; MGUH 22018.

Fig. 2. Vesperopsis longicornis x 500, section 34; GGU
324556-4, 12.3-153.4; MGUH 22019.

Fig. 3. Vesperopsis longicornis x 500, section 17; GGU
342169-4, 13.8-124.1; MGUH 22020.

Fig. 4. Vesperopsis longicornis x 500, section 17; GGU
342169-4, 13.9-149.2; MGUH 22021.

Fig. 5. Vesperopsis mayi x 500, section 30; GGU 324613-8,
19.1-139.1; MGUH 22022.

Fig. 6. Vesperopsis mayi x 500, section 26; GGU 351630-4,
14.0-122.5; MGUH 22023.

Fig. 7. Vesperopsis mayi x 500, section 30; GGU 324619-6,
8.8-126.9; MGUH 22024.

Fig. 8. Vesperopsis mayi x 500, section 20; GGU 342189-4,
16.7-126.0; MGUH 22025.

Fig. 9. Vesperopsis mayi x 500, section 20; GGU 342179-4,
3.8-122.8; MGUH 22026.

Fig. 10. Vesperopsis mayi x 500, section 13; GGU 351587-4,
10.8-135.3; MGUH 22027.
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Previous occurrences. Wallodinium krutzschii was previ
ously recorded from the Hauterivian and Barremian, Ger
many (Alberti, 1961, type matenal) and the lower Haute
rivian to upper Turonian, north-west Germany (Prassi,
1990).

Wallodinium luna (Cookson & Eisenack,
1960a) Lentin & Wiliams, 1973
Plale 29, Fig. 2

Occurrence in East Greenland. Lower Barremian to up
per Albian. Sections 9, 10, 15, 25, 28, 31, 34 and 36.

Previous occurrences. Wallodinium luna was previously
recorded from the upper? Albian to Cenomanian, Austra
lia (Cookson & Eisenack, 1960a, type material), the
lower Hauterivian to upper Turonian, north-west Ger
many (Prassi, 1990) and from Berriasian to Campanian,
world-wide (Williams & Bujak, 1985).

Genus Wigginsiella Lucas-Clark, 1987
Wigginsiella grandstandica Lucas-Clark,
1987
Plale 29, Figs 3-5

Occurrence in East Greenland. In a rather narrow in
terval in the 10wer upper A1bian. Sections 29, 30 and 31.

Previous occurrences. Wigginsiella grandstandica was
previously recorded as Genus A from the upper Albian,
Alaska (May & Stein, 1979; May, 1979). In the descrip
tion of the type materia1 Lucas-Clark (1987, p. 162)
reterred lo oral communication with J. Bennett, H. Haga,
F. E. May and V. D. Wiggins (1982-1984) who em
p10yed the species as an upper Albian marker in Alaska.
The present observations from East Greenland agree well
with the previous occurrences.

Genus Xenascus Cookson & Eisenack,
1969; emend. Stover & Helby, 1987a
Xenascus ceratioides (Deflandre, 1937b)
Lentin & Williams, 1973
Plale 29, Figs 6-8

Comments. The few specimens observed in the present
study are poorly preserved. No attempt has, therefore
been made to distinguish between the different subspe
cies.

Occurrence in East Greenland. Uppermost Albian. Sec
tions 24, 25, 27, 30, 39 and 40.

Previous occurrences. Xenascus ceratioides was previ
ously recorded from the uppermost A1bian to upper Turo
nian, north-west Gennany (Prassi, 1990), lower Albian to
Campanian, France (Foucher, 1979; 1981), the lower
Albian to upper Maastrichtian, England and the North
Sea (Costa & Davey, 1992), uppermost Albian and youn
ger strata, offshore eastem Canada (Bujak & Williams,
1978), offshore eastem Canada (Williams, 1975) and
upper middle Albian to lowermost Maastrichtian, world
wide (Williams & Bujak, 1985).

Genus Xiphophoridium Sarjeant, 1966b
Xiphophoridium alatum (Cookson &
Eisenack, 1962b) Sarjeant, 1966b
Plale 29, Fig. 9

Occurrence in East Greenland. Upper Albian. Sections
24,25,27,28,30,31,36,37,38,39 and 40.

Previous occurrences. Xiphophoridium alatum was pre
vious1y recorded from the upper A1bian lo 10wer Santo
nian, England and the North Sea (Costa & Davey, 1992),
the upper middle A1bian to the middle upper Turonian,
north-west Germany (Prassi, 1990), middle Albian to
upper Santonian, France; Campanian and Maastrichtian,
Be1gium (Foucher, 1979; 1981), Albian (upper?) and
Cenomanian, Australia (Cookson & Eisenack, l 962b,

Plate 29

Fig. I. Wallodinium krutzschii x 500, section 7; GGU 342084-4,
4.4-143.6; MGUH 22028.

Fig. 2. Wallodiniwn luna x 500, seclioll 15; GGU 351526-4,
16.4-138.5; MGUH 22029.

Figs 3 & 4. Wigginsiella grandstandica x 500, section 29; GGU
324599-4,3.5-124.9; MGUH 22030.

Fig. 5. Wigginsiella grandstandica x 500, section 31; GGU
324623-8, 2.3-124.4; MGUH 22031 .

Fig. 6. Xenascus ceratioides x 500, section 30; GGU 324617-8,
21.9-134.0; MGUH 22032.

Fig. 7. Xenascus ceratioides x 500, operculum, seclion 30; GGU
324617-8; MGUH 22033.

Fig. 8. Xenascus ceratioides x 500, section 39; GGU 335320-4,
0.8-150.5; MGUH 22034.

Fig. 9. Xiphophoridium alatum x 500, section 30; GGU
324613-8, 13.4-142.0; MGUH 22035.

Fig. IO. Pterospermella cf. P. australiensis x 500, section 20;
GGU 342179-4,17.1-129.0; MGUH 22036.

Fig. Il. ?Hair from leaf x 500, seclion 17; GGU 342162-4,
4.7-128.3; MGUH 22037.

Fig. 12. DinoflagelIate CYSl I x 500, section 31; GGU
324623-4,23.0-119.6; MGUH 22038.
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type material) and upper Albian to upper Santonian,
world-wide (Williams & Bujak, 1985).

Dinoflagellate cyst 1
Plate 29, Fig. 12

Description. Dinoflagellate cyst I is a relatively small
(totallength 68 IJ, width 64 IJ), lenticular to sphetical cyst
with an apparently cingular flange (width of flange 15-18
IJ) with slender spines/processes (length af processes
S-IO IJ) that bi- or trifurcate distally. The flange is contin
uous, except for a narrow interval, which could be a
sulcal area. The specimens are observed in a presumed
polar view and the main body af the cyst is then ovoidal
in outline and without any omamentation. Fraetures
along the base of the flange from the dorsal to the one
lateral side may indicate a precingular archeopyle (type
P?). There is no clear orientation of the cysts except for
the flange and the questionable archeopyle.

Occurrence in East Greenland. Only a few specimens
have been observed from the upper Albian section 31.

Dinoflagellate cyst 2
Plate 30, Fig. I

Description. Dinoflagellate cyst 2 is a large (length 213
IJ), probably cavate, elangate, thin walled cyst with a
smooth ectophragm surface. The epicyst is conical with a
cylindric apical horn (35 IJ) and a precingular acheopyle
(type P?). A cingulum may be distinguished as a equa
toria! traverse furrow. The hypocyst is slightly folded but
gradually tapered and may antapical terminate in a square
or round aperture (opisthopyle?) as in the genus Tubotu
beretla.

Occurrence in East Greenland. Only one specimen has
been observed from the upper Albian of section 30.

Dinoflagellate cyst 3
Plate 30, Figs 2 & 3

Description. Dinoflagellate cyst 3 is a small chorate cyst
(overall size 45 IJ, width of body 29 IJ) with a densely
scabrate to granulate surface. The processes arise from
the surface of the main bodY and are arranged in circles
(most probably plate related; intratabular). Each circle is
composed of six to eight cylindrical to slightly tapering
processes that often join distally like the poles in a teepee.
The archeopyle is apical (type tA) and the operculum is
attached.

Occurrence in East Greenland. Only ane specimen has
been abserved from the lower Aptian part of section 17.

Dinoflagellate cyst 4
Plate 30, Figs 4 & 5

Description. DinoflagelIate cyst 4 is a relatively small
(central body 30 IJ) chorate cyst with a rugulate surface.
The processes are numerous (more than 50) and occur
randomly. They are approximately 15 IJ lang, slightly
tapering and multifurcate distally. The processes are
proximally striate and the transition to the surface looks
like the attachment of supporting roots. The archeopyle is
apical but the precise type is not yet known.

Occurrence in East Greenland. Only one specimen has
been abserved from the lower Aptian part af section 17.

Plate 30

Fig. I. DinoflagelIate cyst 2 x 500, section 30; GGU 324617-8,
21.1-130.2; MGUH 22039.

Fig. 2. DinoflagelIate cyst 3 x 800, note that the apparently
apical archeopyle is situated to the left on the illustration,
section 17; GGU 342169; MGUH 22040.

Fig. 3. DinoflagelIate cyst 3 x 1750, same specimen as above,
close-up illustrating the granulate cyst surface and the process
complexes that fusionate distally.

Fig. 4. Dinot1agellate cyst 4 x 750, section 17; GGU 342169;
22041 .

Fig. 5. DinoflagelIate cyst 4 x 1950, same specimen as above,
close-up iJlustrating the verrucate cyst surface and the pro
cesses that furcate distally.

Fig. 6. PlicatelIa insignis x 500, section 30; GGU 324619--4,
19.8-124.2; MGUH 22042.

Fig. 7. Costatoperforosporites sp. x 500, section 30; GGU
324610-3,8.0-138.3; MGUH 22043.

Fig. 8. Spore? x 500, section 25; GGU 346440-5, 7.6-138.0;
MGUH 22044.

Fig. 9. ?Acanthotriletes varispinosus x 500, section 30; GGU
324619-6,7.2-125.0; MGUH 22045.

Fig. IO. Tythodiscus sp. x 500, section 30; GGU 324620-7,
18.1-152.0; MGUH 22046.

Fig. II. PlicatelIa concentrica x 500, section 30; GGU
324610-3, 11.5-148.9; MGUH 22047.

Fig. 12. Aequitriradites ornatus x 500, section 30; GGU
324619-6, 10.5-154.1; MGUH 22048.

Fig. 13. Trilobosporites apiverrucatus x 500, section 30; GGU
324610-3,11.8-129.0; MGUH 22049.

Fig. 14. Spore x 500, section 30; GGU 324619--6, 7.6-143.7;
MGUH 22050.
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Group Acritarcha Evitt, 1963

Schizocystia spp. is shown separately on the range
charts. The remaining acritarchs have been grouped as
Acritarcha (undifferentiated).

Occurrence in East Greenland. 8arremian to Albian.
Acritarchs have been recorded from 24 of the 40 exam
ined sections.

Genus Leiofusa Eisenaek, 1938
Leio/usa sp.
Plate 11, Fig. 9

Occurrence in East Greenland. In the middle to upper
Albian. Sections 20, 23,29,30 and 31. The species often
occurs in the lower part of the sections, but not consis
tently.

Genus Schizocystia Cookson & Eisenaek,
1962a
Schizocystia spp.

Occurrence in East Greenland. Barremian to Albian.
Sections 17, 20, 23, 24, 30, 31 and 38.

Prasinophycean algae

Genus Pterospermella (W. Wetzel, 1952)
Pterospermella ef. P. australiensis
Deflandre & Cookson, 1955
Plate 29, Fig. 10

Occurrence in East Greenland. 8arremian to Albian.
Recorded from 18 of the 40 exarnined sections.

Genus Ulvella P. L. & H. M. Crouan, 1859
ef. UlveIla nannae Hansen, 1980
Plate 30, Fig. IO

Occurrence in East Greenland. Barremian to Albian.
Sections 7, 21, 30 and 31 where the spccies is rare.

Miospores

Saccate pollen and trilete spores occur in very low num
bers and have not bccn included in the range charts
(Tables 1-40). Section 30 seems to have a slightly higher
content of trilete spores than the rest of the sections. The
folIowing spore genera have kindly been identified by
Eva B. Koppclhus from the middle upper Albian, section
30:

?Acanthotriletes varispinosus Poeoek, 1962
Plate 30, Fig. 9

Aequitriradites omatus Upshaw, 1963
Plate 30, Fig. 12

Genus Costatope!forosporites Deak, 1962
Costatoper/orosporites sp.
Plate 30, Fig. 7

PlicateIla concentrica (Kemp, 1970) Da
vies, 1985
Plate 30, Fig. 11

PlicatelIa insignis (Markova, 1961) Davies,
1985
Plate 30, Fig. 6

Trilobosporites apiverrucatus Couper, 1958
Plate 30, Fig. 13

Miscellaneous

?Hair from leaf
Plate 29, Fig. 11

Comments. Smal\, miscellaneous hair-like elements of
antler-like shape.

Occurrence in East Greenland. Upper Barrcmian to
lower Albian. Sections 6, 7,14, 17 and 26 where il is very
rare. This Incertae sedis has also been recorded from the
upper Barremian, South Sabine section, Melville Island,
Arctic Canada (samples kindly provided to me from
I.S.P.G., Calgary, Canada).
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APPENDIX
Table l. Sections yielding dinoflagelIate cysts from North-East Greenland

Section Location I Region Latitude Longitude Thickness Sample No.
metres (OOU)

N of Haystackl 75°49' 19°40' 25 360371,75,77,80
Hochsteller Forland

2 N of Kap Oswald Heerl 75°33' 19°23' 12 351550, 58
Hochsteller Forland

3 Sengslacke BugtIN Shannon 75°19' 18°12' I 351559
4 Sengslacke BugtIN Shannon 75°20' 18°07' I 279826
5 Kap David Gray/S Shannon 75°00' 18°28' I 351565
6 Kap MaurerlN Kuhn ø 74°51' 19°45' 43 342108, 9, 10. li
7 'East coast' IKuhn ø 74°49' 19°47' 90 342079,80,81, 82, 83, 84, 85, 86, 87
8 'East coast' IKuhn ø 74°49' 19°48' 32 342072, 76, 78
9 'East coast' IKuhn ø 74°48' 19°48' 25 342069, 70, 71

10 'Perisphinctes- 74°48' 19°52' 26 342092, 93, 94
Ravine' IKuhn ø

11 N of Kap HamburgIS Kuhn ø 74°45' 20°00' 100 342102, 3, 4, 5, 6. 7
12 SW of Kap Berlinl 74°37' 19°37' 160 351589, 91,92, 95, 98

Wollaston Forland
13 SW of Kap Berlinl 74°37' 19°37' 296 351573,74,75,77,78,79.80,81,85,

Wollaston Forland 86,87,88
14 Palnatoke Bjergi 74°37' 20°38' 65 342131, 32, 33, 34, 35, 36

Wollaston Forland
15 RødryggenIWollaston Fl. 74°31' 19°49' 10 351526, 27
16 RødryggenIWollaston Fl. 74°31' 19°49' 5 351512, 13
17 Aucellabjergetl 74°31' 20°22' 120 342161,62,63,64,66,67,68,69, 70,

Wollaston Forland 72,74
18 SE of Kuhnpassetl 74°31' 20°08' 60 342218, 19,20,21,22

Wollaston Forland
19 N of Gyldenspidsl 74°30' 19°45' 40 342214,15, 16, 17

Wollaston Forland
20 GyldenspidslWollaston FI. 74°29' 19°43' 470 342176,79.83,85,86,87,89,91,93,

94,96,99.200,201,202
21 Stratumbjergetl 74°27' 20°12' 107 342230, 31, 32, 34, 35, 36, 37, 38, 39,

Wollaston Forland 40
22 Kontaktravine/Clavering ø 74°35' 20°35' 147 346584, 88, 90, 92, 97
23 Langelinie/Clavering ø 74°14' 20°35' 386 351669,70,71,73, 76, 77, 80, 81, 82,

83, 84, 85, 86, 88
24 N Home Forlandl 73°53' 20°40' 122 346451,56,58,61,62

Hold with Hope
25 N Home Forland! 73°53' 20°40' 105 345440, 42, 45, 50

Hold with Hope
26 Spaths Plateau 73°50' 21°14' 42 351627, 28, 29, 30
27 Tobias DalIHold w. Hope 73°44' 21°13' I 351626
28 LyngnaelvlHold w. Hope 73°38' 20°28' 15 351636, 38
29 TværdallGeogr. Soc. ø 72°57' 23°01' l 342599
30 TværdalIGeorg. Soc. ø 72°58' 23°02' 415 324619,20,06,22,07,09, 10, Il, 13,

14, 15, 17, 18
31 Tværdal/Geogr. Soc. ø 72°57' 23°04' 65 324623, 25, 27, 30
32 Shallow bore, Rold Bjergel 72°46' 23°05' 23 303122-1, -3,-5

Traill ø
33 Rold Bjergeffraill ø 72°45' 23°03' 32 324029, 32
34 MånedallTraill ø 72°41' 23°03' IO 324556, 57
35 SE of Rold Bjergeffraill ø 72°24' 23°15' 5 324507, IO
36 Svinhufvud Bjergeffraill ø 72°26' 23°11' 75 324092, 93, 95, 90, 98
37 Svinhufvud Bjergeffraill ø 72°24' 23°10' 220 324648, 49, 50, 51, 52, 53, 54, 55
38 Shallow bore, Svinhuf- 72°24' 23°10' 46 303127-1, -9, -15

vud Bjergeffraill ø
39 Svinhufvud Bjergeffraill ø 72°2S' 23°18' 5 335320, 21
40 Shallow bore, Svinhuf- 72°24' 23°21' 24 303125-1, -4, -7

vud Bjergeffraill ø
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Table 2. Range charts of distribution and abundances of dinoflagellate cysts from North-East Greenland

The relative thickness of each section and the sample position is given in metres to the left of each GGU sample number. The
thickness for the three sections representing shallow wells are calculated from surface downwards. The abundances are arranged on
basis of first occurrences. A question mark indicates that the presence of the species is questionable. The relative abundances of each
species is based on counting of more 300 specimens from each sample. except for a few almost barren samples. Percentages are
based on the counting. Species not identified normaIly constitute 5 to 10 percent of the assemblages. This group is not illustrated on
the range chart but is included in the counts. Miospores have not been counted or included in the range charts. The occurrence of
other palynomorphs, miscellaneous and dinoflagelIate cysts considered as reworked are listed last in the range charts.
Key to symbols at end.
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49 TUBOTUBERELLA SP.

subzone

zone

stage

SPECIES LOCATION INDEX
Index numbers are the columns in whJch species appear.

INDEX
NUMREH SPECIES

8 DATIOLADINIUM JAEGERI
9 BATIOLADINIUM LONGICORNIlTUM

42 BATIOLADINIUM MICROPODUM
13 BOURKIDINIIlM GRANULATUM

5 CALLAIOSPIIAERIDIUM ASYMMF.:TRICUM
39 CASSICULOSPIIAEHIDIA RETICULATA
IO CHLAMYDOPIIORELLA TRAHECULOSA
12 CIRCULODINIUM AFF. C. ATTADALICUM
II CIRCULODINIUM DISTINCTUM
13 CIIICULODINIUM? SP. 4
4O CLF.:ISTOSPIIAERIDIUM IIUGUONIOTII
14 CLEISTOSPIIAERIDIUM? ACICU1.ARE
35 CORONIFERA OCEANICA
15 CRIBROPERIDINIUM MUDERONGENSE
44 DESMOCYSTA PLF.:KTA
16 DINGODINIUM? ALDERTIl
31 DISCOHSIA NANNA
32 ENDOSCRINIUM CAMPANULA
17 EXIGUISPHAERA PLECTILIS
35 EXOCHOSPHAERIUIUM PHRAGMITES
45 FLORENTINIA MANTELLII/COOKSONIAE group
18 FHOMEA AMPHORA
37 GONYAULACYSTA AFP. G. CASSIDATA
46 GONYAULACYSTA HELICOIDEA HELICOIDEA

4 HESLEHTONIA HESLEBTONENSIS
19 IIYSTBICHODINIUM AFF. B. FURCATUM

I IIYSTRICIIODINIUM VOIGTII
20 IIYSTnICHOSPHAEHIDIUM ARBORISPINUM
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25 OLJGOSPIIAERIDIUM COMPLEJt
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24 OLlGOSI'IIAEHIDJlIi'I? ASTEJl]GMlIli'l
27 I'SI':lIUOCi':HATlUM NUDlIi'I
26 I'SElJDOCI.mATl UM TOVEAE SI'. NOV.
47 HIIOMIlOUL·:I.LA VESCA
48 HIIYNCIIOIIINIOI'SIS CF. H. AI'TIANA
28 SIBMIOLILNJlIi'I GLlOSSII
29 SltINII'EIlI'l'ES SPP.
311 StlIlCUI.OSPIIAEU II) 111M AI'I

'
. S . •)1I0EN I X
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41 WAL.L.O()INllJM KIllJ'I'ZSCIII L

section 1

N of Haystack Hochstetter Fl.
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SPECIES LOCATION INDEX
Index numbers are thc columns in Wh1Ch spec1es appear.

INDEX
NUMBER SPECIES

20 ACHOMOSPHAERA? NEPTUNI
28 ACRITARCH

I APTEODINIUM CF. A. GRANDE
2 BATIOLADINIUM MICROPODUM
7 CIILAMYDOPHORELLA l'RABECULOSA
8 CIRCULODINIUM BREVISPINOSUM
9 CIHCULODINIUM DISTINCTUM

21 CLEISTOSPIIAERIDIUM HUGUONIOTII
IO CLEISTOSPHAERIDIUM? ACICULAHE
II CRIDROPERIDINIUM EDWAHDSII
22 DESMOCYSTA PLEKTA

3 DISCORSIA NANNA
23 ELLIPSOIDICTYUM IMPERFECTUM
12 EXOCHOSPHAERIDIUM PHRAGMIl'ES
24 FLORENTINIA MANTELLII/COOKSONIAE group

4 FROMEA AMPHORA
5 KIOKANSIUM POLYPES POLYPES

13 LEVISPHAERA CF. L. CRASSICINGULATA
11 ODONTOCIIITINA OPERCULATA
25 OLIGOSPHAEHIDIUM CF. O. PULCHERRIMUM
15 OLIGOSPHAERIDIUM COMPLEX
16 PALAEOPERIDINIUM CRETACEUM
17 SENTUSIDINIUM SP. l
18 SENTUSIDINIUM SP. 2
26 SIRMIODINIUM GROSSII
27 SUHCULOSPIIAERIDIUM AFF. S. PIIOENIX
19 VESPERIOPSIS LONGICORNIS

6 VESPEROPSIS MAYI

4 subzone

III zone

L.Alb. stage

section 2
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1 subzone section 3
III zone

L.Apt. stage
Sengslacke Bugt N Shannon
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2 subzone section 4
I zone

L.Bar. stage
Sengstacke Bugt N Shannon

20

l:>

2"

22

I APTEODINIU" Cp'. A. GRANDE
2 UATIOLADINIU" JAEGERI
3 CIILA"YDOPHORELLA TRABECULOSA
~ CIRCULODINJU"? SP. 2
5 CLEISTOSPHAERIDIU"? ACICULARE
6 CORONIPERA OCEANICA
7 CRIIIROPERIDINIU" EDWARDSIl
8 DINGODINlU"? ALBEHTIJ
9 EI.I.IPSOIDICTYU" I"PEIIPECTU"

IO I::XOCIIOSPIIAERIDIU" PHRAG"ITES
II FLORENTINIA "ANTELI.II/COOKSONIAE group
12 FRO"EA PHAGILIS
13 IIAPSOCYSTA? lIENTEAE SP. NOV.
I~ I.EVISPIIAERA CF. L. CRASSICINGULATA
15 LITOSPIIAERIDIUM ARUNDU"
) 6 ODONTOCIIlTINA OPERCULATA
17 ODONTOCHITINA SINGHIJ
18 OLIGOSPIIAERIDIUM CP. O. PULCIIERRI"U"
19 OLIGOSPHAI::HIDIU" CO"PI.EX
20 OLIGOSPHAERIDIUM POCULU"
2 I OLOGOSPIIAERIDIU" SP. I
22 PAl.AEOPERIDINIU" CRETACEUI'I
23 PAREODINIA SPP.
24 PSEUDOCERATIU" EXPOLITU"
25 PSEUDOCERATIU" POLY'IORPHU"
26 SENTUSIDINIU" SP. l
27 SPINIPERITES SPP.
28 VESPEROPSIS "AYI

SPECIES LOCATION INDEX
Index numbers are Lhe columns in which species appear.

[ND~:X

NU"BER SPECIES

APTEOOIMIUH CF. A. GRANDE

BATIOLAOIHIUH JAEfiER[

CHLAHYOOPHORELLA TRABECULOSA

CIRCULOOINIUH? SP. 2

CLEISTOSPHAERIOIUH? ACICULARE

CORONJFERA OCEANICA

CRIBROPERIOINIUH EOWAROSIJ

OINGOOINIUH~ ALBERTII

ELLIPSOlotCTVUH IHPERFECTUM

EXOCHOSPHAERIOIUM PHRROMITES

FLOREHTIHIA HANTELLII/COOKSONIAE g~oup

FROMEA FRAOJLIS

HAPSOCVSTA? BENTEAE SP. HOV.

LEVISPHAERR CF. L. CRASSICINGULATA

LITOSPHAERJOIUM ARUNDUH

OOONTQCHITJNA OPERCULATA

OOONTOCHITINA SINGHII

OLIGOSPHAERJOIUH CF. D. PULCHERRIHUH

OLIGOSPHAERIOIUH COHPLEX

OLIGOSPHAERIOIUH PDCULUM

OLOGOSPHAERIOJUH SP. 1

PALAEOPERIOINJUH CRETACEUH

PAREOOINIA spp_

PSEUOOCERATIUH EXPOLITUH

PSEUOOCERATIUH POLVHORPHUH

SENTUSIOIHIUH SP. 1

SPINIFERITES SPP.

VESPEROPSIS HAVI

23

2:5 '.
"26 II

"27 11

"2e II

"

""""""""""""l"

"2"

"3"

""""5"

"b"

"7 "

"a"
",. "
"lO It

"11 II

"II 12

"Il 13

"II 1 ..

"
"II 16

"II 17

"II le

"II 19

"
"II 21

""
""
"""""""

~

'"~

CD

1 subzone section 5
IV zone

M.Alb. stage
Kap David Gray S. Shannon
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I II

""""""""""""""1 Il CHLAHVOOPHORELLA HVEI

"211 HESLERTOHIA HESLERTONENSIS

"311 HUDERONGIA TETRACANTHA

"411 HVSTRICHOSPHAERINA SCHINOEWOLFII

"511 CIRCULOOIHIUH AFF. C. ATTAOALIGUH

"611 BATIOLAOIHIUM LONGICORNUTUM

"7'1 CIRCULODIHIUH OISTINCTUH

"911 HVSTRICHODIHIUH AFF. H. FURCATUH

"911 HVSTRICHOSPHAERIOIUH ARBORISPIHUH

"1011 ~IO~ANSIUH POLYPES POLVPES

"l J It OL I GOSPHAER I O] UH CF. O. PULCHERR [HUH

"1211 PSEUDOCERRTIUH TOVERE SP. NOV.

"13H SENTUSIOIHJUH SP. 2

"1411 SIRHIOOINIUM GROaSIl

"1511 TRICHOOINIUH SPEETOHEHSE

"1611 BATIOLADIHIUH JAEGERI

"1711 BATIOLAOINIUH HICROPODUH

"l81t CHLAHYDOPHORELLA TRABECULOSA

"1911 CLEJSTOSPHAERIOIUM! ACICULARE

"2011 EXOCH05PHRERIDIUM PHRAGMITES

"21 II ~LEITHRIASPHAERIDIUM EOINOOES

"2211 LEVJSPHAERA CF. L. CRASSICINGULATA

"2311 OLIGOSPHAERIOJUH COHPLEH

"2411 LEPTOOIHIUH! HYALOOERMOPSE

"2511 PALAEOPERJOIHIUH CRETACEUM

"2611 SEHTUSIOINIUH SP. l

"2711 SPINIFERITES SPP.

"2811 TANVDSPHAERIDIUH BOLETUS

"2911 YESPEROPSlS LONGICORHlS

"3011 WALLDDIHIUH KRUTZSCH[I

"31" ACHOHOSPHAERA! NEPTUN)
It Il
11 321t SENTUSIOINIUH VERRUCOSUH
II II
11331' GOMVAULACVSTA HELICOIOEA HELICOIOEA
II Il
II 3411 HY~TERICYSTAr VITREA
It II
113511 SURCULOSPHAERIOIUH AFF. S. PHOENIK
Il II
113611 FLOREHTIHIA HANTELLII/COOK50HIAE group
II II
113711 FROHEA AHPHORA
II Il
II 3811 LAGEHAOIHIUH! HEHBRANOIOIHIUH
.. II
II 39 .. 01SCORSIA HANNA

"II 4011 BATJOLAOIHJUH! EXIGUUH
II Il
II 41 Il FROHEA FRAGILJS
Il II

"'2 II FROMEA SP. 1

""'311 PAREOOIHIA SPP.

"4411 BATIOLAOINIUH? PELLJFERUH

"45., CALLAIOSPHAERIOIUH ASVMMETRICUH

"4611 OIHGODJNIUM! ALBERTII

"4711 ODOHTOCHITINA OPERCULATA

"4B'1 OLIGOSPHAERIDIUH CF. O. FENESTRATUN

"49'1 OLIGOSPHAERIDIUH PERFORATUH PERFORATUH

"5011 ACRITARCH

":51 II !HAIR FROH LEAF

subzone

zones

stages

139

SPECIES LOCATION INDEX
Index numbers are the columns jn Nh1ch species appear.

iNDEX
NUMBER SPECIES

51 ?HAIR FROM LEAF
31 ACHOMOSPHAERA? NEPTUN I
50 ACRITARCII
16 BATIOLADINIUM JAEGERI

6 BATIOLADINIUM LONGICORNUTUM
17 BATIOLADINIUM MICROPODUM
40 BATIOLADINIUM? EXIGUUM
44 BATIOLADINIUM? PELLIPERUM
45 CALLAIOSPHAERIDIUM ASYMMETRICUM

I CHLAMYDOPHORELLA NYEI
18 CHLAMYDOPHORELLA TRABECULOSA

5 CIRCULODINIUM AFp. C. ATTADALICUM
7 CIRCUl~DINIUM DISTINCTUM

19 CLEIS'roSpHAERIDIUM? ACICULARE
46 DINGODINIUM? ALBERTII
39 DISCORSIA NANNA
20 EXOCHOSPHAERIDIUM pHRAGMITES
36 FLORENTINIA MANTELLII/COOKSONIAE group
37 FROMEA AMPIJORA
41 PROMEA pRAGILIS
42 PROMEA SP. I
33 GONYAULACYSTA IIELICOIDEA HELICOIDEA

2 HESLERTONIA HESLERTONENSIS
8 HYSTRICHODINIUM APl'. H. FURCATUM
9 HYSTRICHOSPHAERIDIUM ARBORISPINUM
4 HYSTRICHOSPHAERINA SCIJINDEWOLpII

10 KlOKANSIUM POl.YPES POLYPES
21 KLEITHRIASPHAERIDIUM EOINODES
38 l.AGENADINIUM? MEMBRANOIDINIUM
24 LEPTODINIUM? HYALODERMOPSE
22 LEVISpHAERA Cl'. L. CRASSICINGULATA

3 MUDERONGIA TETRACANTHA
34 NYKTEHICYSTA? VITREA
47 ODONTOCHITINA OPERCULATA
48 OLIGOSPIIAERIDIUM Cl'. O. FENESTRATUM
II OLIGOSPHAERTDIUM CF. o. PULCHERRIMUM
23 Ol.IGOSPHAERIDIUM COMpLEX
49 OLIGOSplIAEHIDIUM PERpORATUM PERpORATUM
25 PALAEOPERIDTNIUM CRETACEUM
43 PAREODINTA srI'.
12 PSEUDOCERATIUM TOVEAE SP. NOV.
26 SENTUSIDINIUM SP. I
13 SENTUSIDINIUM SP. 2
32 SENTUSIDINIUM VERRUCOSUM
14 SIRMIODINIUM GROSSII
27 SPJNlFERITES SP".
35 SUIICULOSPIIAERIDJUM .AFp. S. PIIOENlX
28 l'ANYOSI'IIAERIDIUM BOI.ETUS
15 TRICIIODTNIUM SPEETONENSE
29 VESPRROPSlS LONGICORNIS
30 WALLODINIUM KIIIJTZSCIJIl

section 6

Kap Maurer N Kuhn ø
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53 ACIIOMOSPIfAEHA? NEPTUN [
73 ACIfI TAIlCII
:J2 APTEOD[N[UM IlETlCUI.ATUM
67 8ATJACASPIIA~:HA SPUMOSA
42 OATIOLADINIUM JAEGERI

1 IlATlOLADINIUM I.ONGICOHNUTUM
19 IJATIOLADINIUM MICHOPODlJM
59 IlATIOLADINIUM? EXIGUUM
60 IlATIOLADINIUM? PELLJpERlJM
51 CALLAIOSPHAERIDIUM ASYMMETRICUM
68 CANNINGIA PALLIATA

7 CHLAMYDOPHORELLA TRAIlECULOSA
20 CIRCULODINIUM AFp. C. ATTADALICUM

8 CIRCULODINIlJM DISTINCTlJM
2 CIRClJLODINIUM? SP. 4
3 CLElSTOSPHAEHIDIlJM HlJGlJONIOTII

21 CLEISTOSPIIAERIDIUM? ACICULARE
16 CORONIpERA OCEANICA

l CHIUHOPEHIDINIUM EDWARDSIl
13 DESMOCYSTA PLEKTA
22 DINGODINIUM? ALUEHTII

9 DISCORSIA NANNA
[O ELLIPSOIDICTYUM IMPERpECTUM
33 ENDOSCRINIUM CAMPANULA
51 EXIGUISPHAERA PLECTILIS
I [ EXOCHOSPHAERIDIUM PIIRAGMlTES
23 pLORENTINIA MANTELLII/COOKSONIAE group
24 FROMEA AMPHORA
55 PROMEA pRAGILIS
61 PROMEA SP. I
49 GONYAULACYSTA HELICOIDEA HELICOIDEA
34 HESLERTONIA IIESLERTONENSIS
12 IIYSTHICHODINIUM APP. H. pUHCATUI'1
31 HYSTHICHODINIUM RAMOIDES
38 lIYSTHICHODINIUM VOIGTII
13 HYSTRICHOSPHAEHIDIUM ARBORISPINUM
39 HYSTHIClIOSPHAERINA SCHINDEWOLPII
50 KIOKANSlUM POLYPES POLYPES
14 KLEITlIRIASPHAEHIDIUM EOINODES
40 LAGENADINIUM? MEMBRANOIDIUM
41 LEPTODINIUM? lIADRUM
62 LEPTODINIUM? HYALODERMOPSE
44 LEVISPHAERA Cl'. L. CkASSICINGULATA
45 MlJDERONGIA TETHACANTHA
25 NYKTERICYSTA? VITREA
69 ODONTOCHITINA Cl'. O. IMPARILIS
56 ODONTOCHITINA OPERCULATA
15 OLIGOSPHAERIDIUM Cl'. O. PULCHERRIMUM
26 OLIGOSPlIAERIDIUM COMPLEX
63 OLIGOSPlIAERIDIUM PERpORATUM PERpORATUM
35 OLIGOSPHAERIDJ:UM POCULUI'I
48 OLIGOSPlIAERIDIUI'I PROLIXISPINOSUM

5 OLIGOSPHAERIDIUM? ASTERIGERUM
27 PALAEOPERIDINIUM CRETACEUI'I
36 PAREODINIA SPP.
47 PROLIXOSpHAERIDIUM pARVISpINUM
71 PSElJDOCERATIUM Cl'. p. RETUSUM
66 pSEUDOCERATIUM lVEIII SP. NOV.
70 PSEUDOCERATIUM NUDUM
52 PSEUDOCERATIUI'I PELLIpERUM
16 pSEUDOCERATIUM TOVEAE SP. NOV.
74 pTEROSPERMELLA Cl'. P. AUSTRALIENSIS
17 SENTUSIDINIUM SP. I
37 SENTUSIDINIUM SP. 2
18 SIRMIODINIUM GROSSIl
28 SPINIPERITES SPP.

6 STIpHROSplIAERIDIUM Cl'. S. ANTHOpHORUM
65 SUBTILISpHAERA PERLUCIDA
57 SURCULOSpHAERIDIUM APl'. S. PHOENIX
64 SYSTAl'IATOPlIORA APl'. S. CRETACEA
29 TANYOSpHAERIDIUM BOLETUS
58 TRICHODINIUM SpEETONENSE
76 TUBOTUBERELLA SP.
75 ULVELLA NANNAE
30 WALLODINIUM KRUTZSCHII

SPECIES 1.0CATION INDEX
Irldcx rlllmb(lrS are tllc c(llumns III whicll Hpccics appear.

INIlEX
NlJMnHB SpgC J ES

PSEUDOCERATIUH TOVEAE SP. MOV.

SENTUSIOIHIUH SP. I

SIRHIOOIHIUH GROSSIl

BATIOLAOIHIUH HICROPOOUM

CIRCULDOIHIUH AFF. C. ATTROALICUH

CLEISTOSPHAERIDIUN? ACICULARE

DINGOOINIUH? ALBERTII

FLORENTINIA HAHTELLII/COOKSOHIAE group

FROHEA AHPHORA

NVKTERICVSTA? VITREA

OLIGOSPHAERIOIUH COHPLEX

PALAEOPERIDINIUH CRETACEUH

SPIHIFERITES SPP.

TAHYOSPHRERIOIUH BOLETUS

WALLOOIHIUH KRUTZSCHII

HVSTRICHODIHIUM RAHOIOES

RPTEOOINIUM RETICULATUH

ENOOSCRIHIUH CAHPAHULA

HESLERTONIA HESLERTONEHSIS

OLIGOSPHAERIOIUH PQCULUM

PAREOOINIA SPP.

SENTUSIOINIUM SP. 2

HVSTRICHOOINIUM VOIGTII

HVSTRICHOSPHAERINA SCHIHOEWOLFII

LAGENAOIHIUH? MEHBRANOIOIUH

LEPTOOINIUH? HADRUN

BATIOLADINIUH JAEGERI

OESHOCVSTA PLEKTA

LEVISPHAERA CF. L. CRASSICIHGULATA

HUDERONGIA TETRACAHTHA

CORONIFERR OCEANICA

PROLIKOSPHAERIOIUH PARVISPIHUH

OLIGOSPHAERIDIUM PROLIXISPIHOSUH

GONYAULACVSTA HELICOIOEA HELICOIOEA

KIO~RNSIUH POLVPES POLVPES

EXIGUISPHAERA PLECTILIS

PSEUOOCERATIUH PELLIFERUH

~HOHOSPHAERA? NEPTUN I

bÅLLAIOSPHAERIDIUH ASVHMETRICUH

FROHEA FRAGILIS

ODONTOCHITINA OPERCULATA

SURCULOSPHRERIOIUH RFF. S. PHOENIX

TRIGHOOINIUH SPEETONENSE

BRTIOLAOINIUH? EXIGUUH

8ATIOLAOINIUH? PELLIFERUN

FROHEA SP. 1

LEPTOOIHIUH! HVALOOERMOPSE

OLIGOSPHAERIDIUH PERFORATUH PERFORATUM

SVSTANATOPHORA AFF. S. CRETRCEA

SUBTILISPHAERA PERLUCIDA

PSEUDOCERATIUH IVARI SP. NOV.

BRTIACASPHAERA SPUHOSA

CANNINGIA PALLIATA

DDONTOCHITINA CF. O. IHPARILIS

PSEUOOCERATIUH NUOUH

PSEUDOCERATIUH CF. P. RETUSUH

!HAIR FROH LEAF

ACRITARCH

PTEROSPERHELLR CF. P. AUSTRALIENSIS

ULVELLA NANNAE

TUBOTUBERELLA SP.

32

30

33

2B

29

27

2 ..

2S

23

70

73

76

6B

75

69

72

7"

""""""""""""""l II CRJBROPER10IN1UM EOWAROSIJ

2 CIRCULOOIN[UM7 SP. ~

3 CLEISTOSPHAERIOIUN HUGUONIQTI!

4 BATIOLAOINIUN LOHGICORNUTUM

S OLIGOSPHAERIOIUM? ASTERIGERUH

6 STIPHROSPHAERIDIUH CF~ S. ANTHOPHORUH

7 CHLAHVOOPHORELLA TRABECULOSA

B CIRCULODINJUH OISTINGTUH

9 OISCORSIA NANNA

10 ELL1PSOIDICTVUH [HPERFECTUN

11 EXOCHOSPHAERIOIUH PHRAGMITES

12 HVSTRICHODINIUM AFF. H. FURCATUH

13 HVSTRICHOSPHAERI01UH RRBORISPJNUM

1~ KLEITHRIASPHAERIOIUH EDI NODES

IS OLIGOSPHAERI01UM CF_ O. PULCHERRIHUH

16

17

1B,

"19 II, "
It 20 II
II II
II 21 II

"II 22 II
II .1

""""""""""""""""II 31

"""""""""""""""""""""""""",

"34 11

"3511

"3611

"3711

"38 It

"351' II

"40 II

"41 Il

"4Z11

""311

"4411

".. S II

"4611

"47 11

""Bil

".. 911

"'50 II

"51 II

"5211

"S3u

"54 II

"SS ti

"56 II

"II 57 ti
II II
II SB II
II II
II 59 Il
Il It
II 60 II
II II
II 61 II
Il II
II 6211
II II
11 6311
II Il
II 64 II
II Il
II 6511
II II
II 6611
II It
II 6711
It Il

""""""II 71

""""""""""
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49 II

"50 II

"51 II

"52 II

"5.3 II

":54 II

"550

"56 Il

,,- ..,
-"'''
:;;:~::
NNN

""".........
""''''

-

~-

II II
II II
II II
II II
II II
II II
II II
II II
II II
II II
II II
II II
II II
II II
Il I II

" IIIl 2 Il
U Il
11 :3 Il
II Il

4 "
II II
I 5 II

"6 "

"7 "

"B"

"9"

"10 Il

"lin

"12 Il

"13 Il

"1.q.1I

"15 Il

"II 16 Il
l! It
II 17 II
Il Il
U IB II
u II
U 19 II
II Il
It 20 It
II II
II 21 Ir
II II
II 22 II

"II 23

"II Z.q.

"II 25

"Il 26

"II 27

"Il ze
"II 29

"Il 30

"Il 31

"Il 32

"II 33

34

35

36

37,

3B

39

40

41

42

Il '+3

"II .....

"II 45

"Il 46

"II 47

"Il '+e

""""""""""""""""

BATIOLqOIMIUM? PELLIFERUH

FROHEA AHPHORA

GOMYAULACYSTA HELICOIOEA HELICOIOEA

LEPTOOIHIUH? HVALOOERMOPSE

HY~TERICVSTA? VITREA

PAREOOINIA SPP.

CRIBROPERIOINIUH~ AFF. C. CORNUTUM

RHVNCHOOINIOPSIS FIHBRIATA

BATIOLAOIMIUH? EKIGUUH

BATIOLAOINIUH JAEGERJ

OATIOLA01NIUM LOHGICORNUTUM

CHLAHVOOPHORELLA NVE]

CHLAHYDOPHORELLA TRABECULOSA

CIRCULOOIHIUH OISTJNCTUH

CLE[STaSPH~ERIOIUH? ACICULARE

CRIBROPERIDINIUM HUOERONGEHSE

CRIBROPERIDIHIUH EDHAROSII

DIMGOOIHIUH? ALBERTII

DISCORSIA NANNA

EMOOSCRIHIUH CAMPANULA

HYSTRICHOOIHIUH VOIGTII

HYSTRICHOSPHAERIDIUM ARBORISPINUH

HYSTRICHOSPHAE~INA SCHINOEWDLFII

KIO~ANSIU~ POLYPES POLYPES

KLEITHRISSPHAERIOIUM EOINOOES

HUOERONGIA TETRACANTHA

OLIGOSPHAERIDIUH COHPLEX

OLIGOSPHAERIOIUH CF. O. PULCHERRIHUH

PALAEOPERIOINIUH CRETACEUH

PSEUDOCERATIUM CF. P. SOLOCISPIHUM

PSEUOOCERATIUH TQVEAE SP. NOV.

SIRHIOOINIUH GROSSIl

SPINIFERITES SPP.

STIPHROSPHAERIO[UH CF. S. ANTHOPHORUM

TANVOSPHAERIOIUH BOLETUS

TRICHOOINIUM SPEETONENSE

WALLOOINIUH KRUTZSCHII

CLEISTOSPHAERIOIUM HUGUOHIOTII

DESHDCYSTA PLE~TA

EXOCHOSPHAERIOIUH PHRAGHITES

FROHEA FRAGILIS

LEVISPHAERA CF. L. CRASSICINGULATA

PHOBEROGVSTA HEOCOM[CA NEOCOHICA

SEH'rUSIDINIUH SP. 1

SURGULOSPHAERIDIUH AFF. S. PHOEHIX

ACHOHOSPHAERR! NEPTUNI

BATIOLADINIUH HICROPOOUH

CALLAIOSPHRERIOIUH ASVHHETRICUM

CDRONIFERA OCEANIeR

HESLERTONIA HESLERTDNENSIS

HYSTRICHDOINIUH AFF. H. FURCATUM

OLIGOSPHAERIDIUH POCULUH

CASSICULOSPHAERIOIA MAGNA

OOONTOCHITINA OPERCULATA

OLIGOSPHAERID1UM? ASTERIGERUH

ACRITARGH

141

SI'I::CIES LOCATION INDEX
Index lIumbcrs are thc columns ln whlch species oppear.

rNDEX
NUMDER SPECIES

46 ACHOMOSI'J1AERA? NEPTUN I
56 ACRITARCH
IO RATTOLADINIUM JAEGERI
II DATIOLADINIUM LONGICORNUTUI'I
47 BA-rJOLADJNIUI'I MICROPODUI'I

9 BATTOLADTNIUI"t? EXIGUUM
I RATIOLADINIUI'I? PELLIpERUM

48 CALLAIOSPHAERIDIUI'I ASYI'IMETRICUI'I
53 CASS]CULOSPHAERIDIA MAGNA
12 CJlLAI'IYDOPIIORELLA NYEI
13 CHLAMYDOPHORELLA TRABECULOSA
14 CIRCULODINIUM DISTINCTUM
38 CLEISTOSPHAERIDIUI'I HUGUONIOTII
15 CLEISTOSPHAERIDIUI'I? ACICULARE
49 CORONIpERA OCEANICA
17 CRIBROPERIDINIUM EDWARDSII
16 CR]BROPERIDINIUM MUDERONGENSE

7 CRIRROPERIDINIUM? AFp. C. CORNUTUM
39 DESMOCYSTA PLEK'1'A
18 DINGODINIUM? ALDERTIl
19 DISCORSIA NANNA
20 ENDOSCRINIUM CAMPANULA
40 EXOCHOSPHAERIDIUM PHRAGMITES

2 PROMEA AMPHORA
41 pROI'IEA FRAGILIS

3 GONYAULACYSTA HELICOIDEA HELICOIDEA
50 HESLERTONIA IIESLERTONENSIS
51 IIYSTRICIIODINIUM AFF. H. FURCATUI'I
21 IIYSTRICJlODINIUM VOIGTII
22 HYS"rRICHOSPJlAERIDIUM ARBORISPINUM
23 HYSTRICHOSPJlAERINA SCHINDEWOLFlI
24 KIOKANSIUM POLYPES POLYPES
25 KLETTHRISSPHAERIDIUI'I EOINODES

4 LEPTODINIUM? IIYALODERI'IOPSE
42 LEVISPHAERA Cl'. I.. CRASSICINGULATA
26 MUDF.RONGIA TETRACANTJlA

5 NYKTERICYSTA? VITREA
54 ODONTOCHITINA OPERCULATA
28 OLIGOSPIIAERIDIlJM Cl'. O. PULCIIERRIMUM
27 OLTGOSPHAERIDIUM COMPLEX
52 OLIGOSPIIAERIDIUI'I POCULUI'I
55 OLIGOSPHAEHIDIUM? ASTERJGERUM
29 PALAEOPERIDINIUI'I CRETACEUM

6 PAREODINJA SPI'.
43 1'1I0BEROCYSTA NEOCOMICA NEOCOMICA
30 pSEUDOCERATIUM CF. p. SOLOCISpINUI'I
31 pSEUDOCERATIUI'I TOVEAE SP. NOV.

8 RIIYNCIIODINIOPSIS FIMBRIATA
44 SENTUSIDINIUM SP. I
32 SIRMIODINIUI'I GROSSII
33 SPINIPERITES SPP.
34 STIPllROSPJlAERIDIUM Cl'. S. ANTHOPllORUM
45 SURCULOSPHAERIDIUM APl'. s. PHOENIX
35 TANYOSPHAERIDIUM BOLETUS
36 TRICHODINIUM SPEETONENSE
37 WALLODINIUM KRUTZSCHII

3 subzone

I zone

U.Sarr. stage

seetion 8

"East eoast" Kuhn ø
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""""""""""""""I II CTENIOODIN1UH ELEGAHTULUH

2:: LEV[SPHAERA CF. L. CRASSICIHGULATA

"~tl MEIQUROGDMYAULAX STOVERI

"411 NELCHINOPSIS ~OSTROHIENSIS

5:: OLIGOSPHRERIOIUH CF. O. FEHESTRATUH

"611 TUBOTUBERELLA UNCINATA

"711 CIRCULOOINIUH? SP. Z

"e,1 HESLERTONIA HESLERTONENSIS

"911 PAREDDINIA SPP.

"101 CHLAHYDOPHORELLA NVEI

11 CHLAHVDOPHORELLA TRABEGULOSA

]2 CIRCULODINIUH orSTINCTUH

13 CLElSTOSPHAERIDIUH? ACICULARE

14 CLEISTOSPHAERlorUM HUGUON[OTII

IS EHOGHOSPHAERIDIUH PHRAGHITES

16 GONVAULACVSTA FASTIGIATA

17 GONVAULACVSTA HELICOIDEA HELICOIOEA

16 HVSTRICHOOINIUH VOIGTII

19 HVSTRICHOSPHAERIDIUH ARBORISPINUH

20 KLEITHRIASPHAERIDJUH CORRUGATUH

211 LAGENAOINIUH? HEHBRANOIOIUH

22 LEPTOOINIUH! HYALOOERHOPSE

23 HUDERONGIA TETRACANTHA

2~ OLIGOSPHAERIOIUH? ASTERIGERUH

25 OLIGOSPHAERIOIUH COHPLEX

26 OLIGOSPHAERIOIUH POCULUH

27 PSEUOOCERATIUH ANAPHRISSUH

28 SIRHIOOIHIUH GROSSIl

Z~ SPIHIFERITES SPP.

30 I TANYOSPHAERIDIUH BOLETUS

"31 II CIRCULOOINIUH? SP. 3

"3211 DISCORSIA NANNA

"3311 HUDERONGIA AUSTRALIS

"3411 HUDERONGIA EXTENSIVA

"3511 BATIOLAOINIUH HICROPOOUH

"3611 CRIBROPERIDINIUM EDWARDSIl

"3711 MUOERONGIA AFF. H. SIHPLEH HI~ROPERFORATA

"3BII OLIGOSPHAERIOIUH CF. o. PULCHERRIHUH

3~ PSEUOOCERATIUH PELLIFERUH

40 ACHOHOSPHAERA? NEPTUN I

~I BATIOLADINIUH LONGICORHUTUH

~2 CIRCULODIHIUH AFF. C. ATTAOALICUH

43 OESHOCVSTA PLEKTA

44 OINGODINJUH! ALBERTII

4~ ENOOSCRIHIUH CRHPRNULA

46 HVSTRICHOOIHIUM AFF. H. FURCATUH

47 HVSTRICHOSPHAER[NA S~HINDEWOLFII

48 I KLEITHRIASPHAERIDIUH EOIHOOES

"4~11 HUDERONGIA STAUROTA

"~O" HUDERONGIA CF. H. TOHASZDWEHSIS

"51 II OLIGOSPHAERIDIUH PERFORATUH PERFORATUM

"5211 PHOBEROCYSTA NEOCOHICA NEOCOHICA

"53H PSEUDOCERATIUM HUOUM

"~411 WALLOOIHIUH LUNA

"5511 GONVAULACVSTA JURASSJCA

"5611 RIGAUDELLA SP.

"5711 GOCHTEODINIA VI'LLOSA HULTIFURCATR

subzones

zone

stage

SPf:cn;s LOCATlON INDEX

Index numbers are thc columns jn whjch species appcar.

INDEX

NUMDER SPECIES

40 ACIIOMOSPIIAERA? NEPTUN I

41 DATIOLADINIUM LONGICORNUTUM

35 DATIOLADINIUM I'IICIIOPODUM
IO CIILAI'IVDOPIIOREI.LA NVEI

II CIILAMVDOPIIOREI.I.A TIIABF.CUI.OSA

42 CJRCULODJNJUM AH. C. ATTADAI.JCUI'I

12 CTRCULODINIUM DISTINCTUM

7 CIRCULODINIUM? SP. 2
31 CIRCULODINIUM? SP. 3

14 CLEISTOSPIIAEIIIDIUM IIUGUONIOTlI

13 CLEISTOSPIIAERI DIUM? ACICULARF.

36 CRTDROPERIDJN'IUM F.DWARDSII

l Cn:NIDODINIUM ELEGANTUI.UM
43 DESI'IOCVSTA PLEKTA

H DINGODINIUI'I? ALUEII'I'll

32 DI SCOIlS lA NANNA

45 ENDOSCIlINIUM CAMPANUI.A

15 EXOCIIOSPIIAEIlIDIUI'I PIIIIAGMI'l'ES

57 GOClln;ODINlA VILLOSA I'IULTIFUIICATA
16 GONVAULACVSTA FASTlGlATA

17 GONVAU!.ACVSTA IIELI COlDEA IIEI.ICOIDEA

55 GONVAUI.ACVSTA JUIlASSICA

R IIESLEIlTONIA IIESLEII'I'ONENSIS

46 lIVSTIll CIIODINI UI'I AH'. Il. FUIlCATUM

IR IIVSTIIICIIODINIUM VOIGTlI

19 IIVS'I'IIICIIOSI'IIAEIlIDIUM AHDOHISPINUI'I

n IIVSTH I CIIOSI'IIAEHINA SCllINDEWOl.pIl
20 KI.EI'I'IIR l ASPIIAEIIIDIUM COIIIIUGA'I'UM

1R KLlUTIlIIIASI'IIAEIIID1UM ImlNODES

21 LAGEN ADI N1U1'I? MEI'IBIlANOID 1UI'I

22 I.EI'TODINIUM? IlVAI.ODERI'IOPSE

2 1.~:VlSI'IIAEIIA CF. L. CRASSICJNGUI.ATA

3 I'IEIOIJIlOGONVAUI.AX STOVEIIJ

37 I'IUDERONGIA AH'. 1'1. SII'lI'LEX MICROI'ERFORATA

33 I'IUDEIIONGTA AUSTRAI.IS

50 I'IUDEIIONGIA CF. 1'1, TOMASZOWI':NSIS
34 MUDERONGlA EXTENSIVA

49 MUDEIIONGIA STAUIIOTA

23 I'IUDERONGJA n:TIIACANTIIA

4 NEI.CIIlNOPSIS KOSTIIOMIENSTS

5 OLlGOSPIIAERTDIlJI'I Cl'. O. FENESTIIATUM

38 OLIGOSPIIAEIIIDlIJl'I CP. o. PULCIIEIIRII'IUI'I

25 OLIGOSI'IIAEIIIDIUM COMPLEX

51 OLIGOSPIlAERJDIUM PElIpOIIATUM PEHpOHATUI'I

26 OI.IGOSPIlAEIIJDIUM I'OCULUI'I

24 OLIGOSPIlAERIDIUM? ASTERIGEHUI'I
9 PAREODINIA SPP.

52 PIIOBEROCVSTA NF.OCOI'IICA NI';OCOMICA
27 PSEUDOCERATIUM ANAPIlRTSSUI'I

53 I'SEUDOCERATIUI'I NU DUM

39 PSEUDOCERATIUM PELLIFERUM
56 RIGAUDELLA SP.

28 SIRI'IIODINIUI'I GROSSIJ

29 SPINIFERITES SPP.

30 TANVOSPHAERJDIUI'I DOLETUS

6 TUBOTUBERELLA UNCINATA
54 WALLODINIUI'I LUNA

section 9

"East coast" Kuhn ø
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II 11
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II II
II l II BAT I GLAD I,.. [UH LONG I CORNUTUM
II II
II 211 BOUR~IOIN[UH? SP. 2
II II
II 311 ENOOSCRINIUH CAMPANULA
II II
II 411 FROHEA AHPHORA
Il II
II 5'1 MUOERONGIA STAUROTA
II Il
II 6'1 PAREOOINIA SPP.

"II 711 EXOCHOSPHAERIO[UH PHRAGHITES
II II
II 811 HESLERTONIA HESLERTOMEHSIS
II II
Il 9 '1 DLIGOSPHAERIOIUH CF. Q. ALBERTENSE

"II 1011 CHLAHVDOPHORELLA TRABECULOSA
II II
II 11 Il CIRCULODINIUH OlSTINCTUH

"1211 CLEISTOSPHAERIDIUH! ACICULARE

"1311 GLEISTOSPHAERIOIUH HUGUONIOTII

"14 II OINGOOINIUH"' ALBERT I I

1511 GONVAULRCYSTR FASTIGIATA

"16'1 HVSTRICHQOIHIUM VOIGTII

"17,1 ~IOKANSIUH POLVPES POLVPES

"1811 <LEITHRIASPHAERIOIUH EOINODES

"19'1 HUDERONGIA TETRACANTHA

"20 II NELCHIHOPSIS ~OSTROHIENSIS

"21 OLIGOSPHAERIOIUH' AS~ERIGERUH

22 OLIGOSPHAERIDIUH COHPLEX

"II 23 OLIGOSPHAERIOIUH POCULUH

"II 2~ OLIGOSPHAERIOIUH CF. D. PULCHERRJHUH

"II 25 PSEUOOCERRTIUM PELLIFERUM

II 26 SPINIFERITES SPP.

II 27 TRNVOSPHAERIDIUH BOLE TUS

"II 28 ACHOHOSPHAERA! HEPTUHI

" 29 GOHVAULRCYSTA PERFOROBTUSR

"3011 PROLIHOSPHAERIOIUH PARVISPINUH

"3 I II LAGENAD] N I UH? MEHBRAMO I Ol UH

"3211 HUOERGONIA AUSTRALIS

"3311 PSEUOOCERRTIUH ANRPHRJSSUH

"3~11 SIRHIOOINJUH GROSSIl

"3511 CIRCULOOJNIUH! SP. 2

"36 II FROHEA SP. 1

"3711 GONVAULACYSTA HELICOIOEA HELICOIOEA

"3811 HYSTRICHOSPHAERIDIUH ARBORISPIHUH

"3~ll LEPTOOIHIUH' HVALOOERMOPSE

"4011 HEIOUROGONVAULAX STOVERI

"~I Il RHYNCHODINIOPSIS CF. R. APTIANA

"4211 WALLOOINIUH LUNA

"4311 GONVAULACYSTA JURASSICA

"~~I' RIGAUDELLA SP.

subzone

zone

stage
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SPECIES LOCATION INDEX
Index numbers are the co1umns 1n which species appear.

INDEX
NUMDER SPECIES

28 ACHOMOSPHAERA? NEPTUNI
I BATIOLADINIUM LONGICORNUTUM
2 BOURKIDINIUM? SP. 2

IO CHLAMYDOPHORELLA TRABECULOSA
II CIRCULODINIUM DISTINCTUM
35 CIRCULODINIUM? SP. 2
13 CLEISTOSPHAERIDIUM HUGUONIOTII
12 CLEISTOSPIIAERIDIUM? ACICULARE
14 DINGODINIUM? ALBERTII

3 ENDOSCRINIUM CAMPANULA
7 EXOCIIOSPIIAERIDIUM PHRAGMITES
4 FROMEA AMPHORA

36 FROMEA SP. I

15 GONYAULACYSTA FASTIGIATA
37 GONYAULACYSTA HELICOIDEA HELICOIDEA
43 GONYAULACYSTA JURASSICA
29 GONYAULACYSTA PERFOROBTUSA

8 HESLERTONIA IIESLERTONENSIS
16 IIYSTRICHODINIUM VOIGTII
38 IIYSTRICIIOSPIIAERIDIUM ARBORISPINUM
17 KlOKANSlUM POLYPES POLYPES
18 KLEITIIRIASPHAERIDIUM EDI NODES
31 LAGENADINIUM? MEMBRANOIDIUM
39 LEPTODINIUM? HYALODERMOPSE
40 MEIOUROGONYAULAX STOVERI
32 MUOERGONIA AUSTRALIS

5 MUDERONGJA STAUROTA
19 MUDERONGIA TETRACANTHA
20 NELCHINOPSlS KOSTROMIENSIS

9 OLIGOSPHAERIDIUM CF. o. ALBERTENSE
24 OLIGOSPHAEHIDIUM CF. O. PULCHERRIMUM
22 OLIGOSPHAEHIDIUM COMPLEX
23 OLIGOSPHAERIDIUM POCULUM
21 OLIGOSPHAEHIDIUM? ASTEHIGERUM

6 PAREODTNIA SPP.
30 PHOLIXOSPIIAERJDIUM PARVISPINUM
33 PSEUDOCEIlATlUM ANAPHRJSSUM
25 PSEUDOCERATIUM PELLIFERUM
41 RIIYNCIIODINIOPSIS CF. H. APTJANA
44 RJGAUDELLA SP.
34 SIHMIODJNJUM GROSSIl
26 SPINIFEHITES SPP.
27 TANYOSPIIAERIDIUM BOLETUS
42 WALl.ODINIUM LUNA

section 10

'Perisphinctes-Ravine" Kuhn ø
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L.Barremian

""""""""""""""1 II OLIGOSPHAERIOJUH CF. O. PULCHERRIHUH

"211 STIPHROSPHAERIOIUH CF. S. ANTHOPHORUM

"311 TUeOTUBERELLA UNCIMATA

"411 UALLOOINIUM KRUTZSCHll

"511 OLIGOSPHAERIOIUH CF. O. ALBERTENSE

"611 BAT[OLAO]NIUH JAEGERI

"711 CHLAHVOOPHORELLA TRABECULOSA

"eli GIRCULOOINIUH OISTINCTUH

"911 CLESTOSPHAERIDIUH? AGtCULARE

"1011 CRIBROPERIOINIUH EDWARDS][

"1 I II EHOCHOSPHAER I o I UH PHRAGH I TES

"]211 GONYAULACVSTA FASTIGIATA

"13fl HYSTRICHOSPHAER[DIUH ARBORISPIHUH

"tqll KtOKANSIUH POLVPES POLVPES

"1~11 LEVISPHRERA CF. L. CRASSICIHGULATA

"1611 HUDERONGIA TETRACANTHA

"1711 OLIGOSPHAER[DIUH~ ASTERIGERUH

"lB11 OLIGOSPHAERIOJUH CQHPLEX

"1911 PSEUOO~ERATIUM ANAPHRJSSUM

"2011 CIRCULOOIHIUM AFF. C. ATTAOALICUM

"21 II PAREOOIHIA SPP.

"2211 SENTUSI0lHIUM SP. 1

"2311 SIRMIODINIUM GROSSIl

"2411 CHLAMVOOPHORELLA HvE]

"2511 HESLERTONIA HESLERTONENSIS

"2611 GRIBROPERIDIHIUM7 AFF. c. CORNUTUH

"2711 BATIOLAOIHIUH? EXIGUUH

"2811 BATIOLAOIHIUM HICROPODUH

"2911 GONVAULACVSTA HELICOIOEA HELICOIOEA

"3011 MUOEROMGIA CF. H. TOMASZO~ENSIS

"31 II BATIOLAOIMIUH LONGICORHUTUM

"32 II OIHGODIHIUM? ALBERTII

"3311 KLEITHRIASPHAERIOIUM EOINOOES

"3411 HUDERONGIA AFF. M. SIMPLEX HICROPERFORATA

"3511 PSEUDOCERAT!UM PELLIFERUH

"3611 SPINIFERITES SPP.

"1 3711 SVSTAMATOPHORA AFF. s. CRETACEA

"3B II OLIGOSPHAERIOIUH CF. O. FEHESTRATUM

3~ ACHOHOSPHAERA? NEPTUN I

40 ENOOSCRINIUH CAHPANULA

41 PHOBEROCVSTA NEOCOMICA NEOCOHICA

~2 PSEUOOCERATIUH TOVERE SP. HOV.

43 SURCULDSPHRERJOIUH AFF. S. PHOENIX

44 CORONIFERA OCEANIeR

4~ PSEUODCERATIUN NUDUM

46 TANVOSPHAERI01UH BOLETUS

47 CASSICULOSPHAERIOIA RETrCULATA

48 CLEISTOSPHAERJOIUN HUGUON10TIl

~~ OOONTOCHITINA OPERCULATA

~o PSEUOOCERATIUM CF. P. SOLOCISPJNUH

SI HVSTRICHOSPHAERINA SCHINDE~OLFII

521, LEPTOOINIUN? HYALODERHOPSE

"5311 HVSTRICHOOJNIUN AFF. H. FURCATUH

"S411 HVSTRICHOOINIUM VOIGTII

"5~11 CTENIOODINIUM ELEGANTULUM

"56 FLORENTIHIA HANTELL[I~COO~SONJAE g~oup

57 LAGENAOINIUH1 NEHBRANOJOIUM

58 SENTUSIDIH1UH SP. 2

59 SUBTILISPHAERA PERLUCIDA

60 TRICHOOINIUH SPEETONENSE

"61 II AeR I TARCH

"6211 TUBOTUBERELLA SP.

"6311 GOHVAULACVSTA JURASSICA

"64 11 RIGAUDELLA SP.

subzone

zone

stage

SPECIES LOCATION INDEX
Index numbers are the columns in which species appcar.

INDEX
NUMDER SPECIES

~9 ACIIOMOSPIIAEIIA? NEPTUNI
61 ACRITARCII

6 DATIOLADINIUM JAEGERI
~I BATIOLADINIUM LONGICORNUTUM
28 BATIOLADINIUM MICROPODUM
27 DATIOLADINIUM? EXIGUUM
47 CASSICULOSPIIAERIDIA RETICULATA
24 CIILAMYDOPIIORELLA NYEI

7 CIILAMYDOPIIORELLA TRADECULOSA
20 CIRCULODINIUM APl'. C. ATTADALICUM

8 CIRCULODINIUM DISTINCTUM
48 CLEISTOSPIIAERIDIUM IIUGUONIOTII

9 CLESTOSPIIAERIDIUM'! ACICULARE
44 CORONIpERA OCEANICA
IO CRIBROPERIDINIIJM EDWARDSIl
26 CRIBROPERIDINIUM? APl'. C. CORNUTUM
55 CTENIIlODINIUM ELEGANTULUM
~2 DINGODINIUM? ALBERTII
40 ENDOSCRINIUM CAMPANULA
11 EXOCIIOSPIIAERIDIUM PIIRAGMITES
56 pLORENTINIA MANTELLII/COOKSONIAE group
12 GONYAULACYSTA pASTIGIATA
29 GONYAULACYSTA IIEI.ICOIDEA IIELICOIDEA
63 GONYAULACYSTA JURASSICA
25 IIESLEII'I'ONIA IIESLEHTONENSIS
53 IIYSTRICIIODINIUM APl'. II. pUHCA'I'UM
54 IIYSTRICIIODINIUM VOIGTII
13 IIYSTRICIIOSPIIAEIIIDIUM ARDORISPINUM
51 IIYSTRICIIOSPIIAERINA SCIIINDEWOLpII
I" KIOKANSlUM POLYPES POLYPES

33 KLEITIIIlIASPIIAERIDIUM EOINODES
57 LAGENADINIUM? MEMBRANOIDIUM
52 LEPTODINIUM? IIYALODERMOPSE
15 LEVISPIlAERA Cl'. L. CHASSICINGULATA
34 MUDEHONGIA AFF. M. SIMPLEX MICHOPERpORATA
30 MUDEHONGIA CF. M. 'I'OMASZOWENSIS
16 MUDEHONGJA TETIlACAN'I'HA
49 ODONTOCIIITINA OPERCULATA

5 OI.TGOSPIIAEHIDIUM CF. O. ALBERTENSE
38 OLlGOSPIIAERIDIUM CF. O. pENESTIlATUM

I Ol.lGOSl'lIAElllDTUM CF. O. PULCIIEIlIlIMIJM
18 OI.IGOSPIIAEIlTDTUM COMPLEX
17 Ol.lGOSI'IIAf':IlIDIIJM? AS'l'ElllGEIlUM
21 I'AHKODINIA SI)I).

4 I PII0Ill,:1l0CYSTA NEOCOMICA NEOCOMICA
19 PSEIJDOCI,:HATlIJM ANAPIIIlISSUM
50 PSEUDOCEHATJUM CF. P. SOLOCISPINUM
45 I'SEUDOCEIlATlUM NUDUM
35 PSEIJOOCEIlATIUM PELLIFERIJM
12 PSElJOOCEUATllJM 'rOVEAE SP. NOV.
64 IlIGAIJDEI.I.A SP.
22 SEN'~SIDINTUM SI'. I
58 SI~N'rUSJDrNIIJM SP. 2

23 SIIlMIOOIN1UM GIlOSSII
36 SI)JN[PI~Hl'rES SPI).

2 S'f I PIIHOSPIIAEBI Dl IJM CF. S. AN'I'II0PIIOIWM

59 Sil Il 'f 11.1 SPIIAEBA PI';BI.1JC IllA
"3 SLJHClJl.OSPIIAEIt l n IIJM AFF. S. PlIDEN I X

37 SYSTAMATOPIIOHA AFF. s. cnETACEA
46 TANYOSI'IIAEIII Il 111M 1I01.l':TIJS
60 Till CIIOIJ I NIIJM SI'I':WI'ONENSE
62 TIJnOTIJnEHEI.I.A SP.

~ TIIIlOTIJI\I-:IIEI.I.A IJNC I NA'I'A
1 WAI.1.01l 1N10M KIlIITZSCIIII

section 11

N of Kap Hamburg Kuhn ø
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SPECIES LOCATION INDEX
Index nllmbers are the columns in which species appear.
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NUMBEB SPECIES
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l SIRM[OOIHIUH GROSSIl

2 CIRCULOOINJUH BREVISPINOSUH

3 OLIGOSPHAERIOIUH PERFORATUH PERFORATUH

4 LEPTOD[HIUH CANCELLATUH

S GHLAHVDOPHORELLA TRABEGUL05A

6 ELLIPSOIDICTVUH IHPERFECTUH

7 EXQCHOSPHAERIOIUH PHRAGHITES

B OOONTOCHIT]NA OPERCULRTA

~ OLIGOSPHAERIOIUH COMPLEX

10 OLIGOSPHAERIOIUH CF. O. PULCHERRIHUH

11 PALAEOPERIOIHIUH CRETRCEUH

12 VESPEROPSIS MAVl

13 TAHYOSPHAERIOIUH eOLETUS

14 URLLOOIHIUN KRUTZSGHI],
1511 OLIGOSPHRERIDIUH CF. O. TOTUM

"1611 LEPTOOIMlUN! HYALODERHOPSE

"1711 PAREODINIA SPP.

"lB11 ORTIOLROINIUH HICROPOOUH

"1911 CANNINGIA RETICULATA

"2011 COROHIFERA OCEANIeR

2} BRTJOLAOINIUH JAEGERl

22 CLElSTOSPHAERIOIUH? ACICULARE

23 SEHTUSIDINIUM SP. 1

24 SPIMrFERITES SPP.

25 FROMEA AMPHORA

26 OLIGOSPHAERIDIUH SP. 1

27 SUBTILISPHAERA PERLUCIDA

28 SENONIASPHAERA HICRORETICULATA

29 CAUCA PARVA

30 ~lO~ANSIUM POLYPES POLVPES

31 SURCULOSPHAERIDIUM AFF. S. PHOENIK

32 PTEROSPERHELLA CF. P. AUSTRALIENSIS

21 BATIOLADINIUM JAEGERI
18 BATIOLADINIUM MICROPODUM
19 CANNINGIA RETICULATA
29 CAUCA PARVA

5 CHLAMYDOPHORELLA TRABECULOSA
2 CIRCULODINIUM BREVISPINOSUM

22 CLEISTOSPHAERIDIUM? ACICULARE
20 CORONIFERA OCEANICA

6 ELLIPSOIDICTYUM IMPERFECTUM
1 EXOCROSPHAERIDIUM PRRAGMITES

25 FROMEA AMPHORA
30 KIOKANSIUM POLYPES POLYPES

4 LEPTODINIUM CANCELLATUM
16 LEPTODINIUM? IIVALODERMOPSE
8 ODONTOCRlTINA OPERCULATA

IO OLIGOSPRAERIDIUM CF. O. PULCHERRIMUM
15 OLlGOSPIIAEHlDIUM CF. O. TOTUM

9 OI.IGOSPIIAERIDIUM COMPLEX
3 OLIGOSPIIAERIDIUM PERFORATUM PERFOHATUM

26 OLIGOSPIIAEHIDIUM SP. I
II PALAEOPERIDlNlUM CREl'ACEUM
11 PAREODINIA SPP.
32 PTEROSPERMELLA CF. P. AUSTRALIENSIS
28 SENONIASPHAEHA MICRORETICULATA
23 SENTUSIDINIUM SP. I

I SIRMIODlNIUM GROSSII
24 SPINlFERlTES SPP.
21 SUBTILISPIIAERA PERLUCIDA
31 SURCULOSPHAERIDIUM AFF. S.·PIIOENIX
13 TANYOSPIIAERIDIUM BOLETlIS
12 VESPEHOPSIS MAYl
14 WALLODINlUM KHUTZSClIll

2 3 subzones sectioll 12
III zone

L.Apt. U.Apt. stages
SW ol Kap Berlin Wollaston FI.



SPECIES LOCATION INDEX
Index numbers are the columns in ~hlch species appea
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INDEX
HUNDER SPECIES
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.-

.-
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SURCULOSPHAERJOIUH AFF. S. PHOEHIK

2 CIRCULOOIHIUH~ SP. 3

3 j LEPTODIHIUM! CF. L. OELICATUH

4 HV~TERtCVSTA! VITREA

~ OLIGOSPHAERIDIUH! ASTERIGERUH

6 PSEUOOCERATIUH CF. P. RETUSUH

7 LEPTODIN[UM! HVALOOERHOPSE

e CHLAHvaOPHORELLA TRABECULOSA

9 CJRCULOOINIUH BREVISPIHOSUH

10 LEVISPHAERA CF. L. CRASSICIHGULATA

11 ODQHTOCHITIHA OPERCULATA

12 OLIOOSPHAERIDIUH CQHPLEH

13 PALAEOPERIOIH!UH CRETACEUH

l~ SEHTUSI01NJUH SP.

15 VESPEROPStS HAVI

16 SEHTUSIOIHIUH VERRUCOSUH

17 SUBT1LISPHAERA PERLUCIDA

IB OLIGOSPHAERIOIUH CF. O. TOTUH

19 OLIGOSPHAERIOIUH PERFORATUM PERFORATUM

20 OJNGOOINIUM? ALBERT!I

21 PAREODl~JA SPP.

22 ~ SJRHJODINIUH GROSSIl

"2311 TANVOSPHAER10IUH BOLETUS

"2-+11 BATIOLAOIHIUH JAECiERI

"2511 LEPTOOINJUH CAMCELLATUH

"2611 CARPOOIN1UH GRAMULATUM

"2711 ELLJPSOJOICTVUH [HPERFECTUM

"2611 ~lO<AHSIUH POLVPES POLVPES

"29 11 CAHHJNGJA RETJCULATA

"301 CIRCULOOIHIUM? SP. 2

"3111 CLE1STOSPHAERIDIUH HUGUONIOT1I

"321\ OLIGOSPHAERIOIUM POCULUH

"33, CLE1STOSPHAERI01UH? AC1CULARE

34 EXOCHOSPHAERIOJUH PHRAGHITES

35 SPIN(FER1TES SPP.

36 CANNINGJNOPSIS CF. C. COLLIVERI

37 SENONIASPHAERA HJCRORETICULATA

36 GONVAULACYSTA AFF. G. CASSIOATA

3~ STIPHROSPHAERIOIUH CF. S. ANTHOPHORUH

-f O CAueA PARVA

~l OL1GOSPHAERIDJUH CF. O. PULCHERR1HUH

~2 OLJGOSPHAERIDJUH SP.

"431, LAGENAOINIUH? HEMBRAN0101UH

"4411 PSEUOOCERATIUH ElSENACKII

"~Sll OESHOCVSTA PLE~TA

"4611 HAPSOCVSTA? BEMTEAE SP. NOV.

"-+711 APTEOOJM1UH RET1CULATUH

"46,1 CIRCULOOIN1UM OISTINCTUH

"4911 VESPEROPSIS LOMG1CORHIS

"50,1 FROMEA FRAGILIS

"51 ti KLEITHRIASPHAERIOIUH EOIHOOES

"5211 PSEUOOCERATJUH POLVMORPHUH

"5311 SENTUSIOINIUH SP. 2

"5411 TUBOTUBERELLA SP .

"5511 ACRITARCH

"5611 ULVELLA NA~MAE

55 ACRITARCH
47 APTEODINIUN RETICULATUN
24 BATIOLADINIUN JAEGERI
29 CANNINGIA RETICULATA
36 CANNINGINOPSIS CP. C. COLLIVERI
26 CARPODINIUN GRANULATUN
40 CAUCA PARVA

8 CHLANYDOPHORELLA TRABECULOSA
9 CIRCULODINIUI'I BREVISPIHOSUI'I

48 CIHCULODINIUI'I DISTINCTUI'I
30 CIRCULODINIUI'I? SP. 2

Z CIRCULODINIUM? SP. 3
31 CLEISTOSPHAERIDIUI'I HUGUONIOTII
33 CLEISTOSPHAERIDIUI'I? ACICULARE
45 DESNOCYSTA PLEKTA
20 DINGODINIUI'I? ALBERTH
27 ELLIPSOIDICTYUI'I JNPERPECTUN
31 EXOCHOSPHAEHIDIUI'I PHRAGI'IITES
50 PHOI'IEA PHAGILIS
38 GONYAULACYSTA APP. G. CASSIDATA
16 IIAPSOCYSTA? BENTEAE SP. NOV.
28 KIOKANSIUI'I POI,YPES POLYPES
51 KLEITlIlIIASplIAEHIDIUI'I EOINODES
13 LAGENADINIUI'I? NEI'IDRANOIDIUI'I
25 LEPTODINIUI'I CANCELLATUN

3 LEpTODINIUI'I? CP. L. DELICATUN
7 LEPTODINIUN? HYALODERI'IOPSE

t O LEVISPIIAERA CP. L. CRASSICINGULATA
1 NYKTERICYSTA? VITREA

II ODONTOCHITINA OPEHCULATA
41 OLIGOSPIIAERIDIUI'I CF. O. PULCIIERRII'IUI'I
18 OLIGOSPIIAERIDIUI'I CF. O. TOTUI'I
12 OLIGOSPIIAERIDIUN COI'IPLEX
19 OLIGOSplIAERIDIUI'I PEHPORATUN PERFORATUN
32 OLIGOSPIIAERIDIUM POCULUN
42 OLIGOSPHAERIDIUI'I SP. I

5 OLIGOSPIIAERIDIUI'I? ASTERIGERUI'I
13 PALAEOPERIDINIUI'I CRETACEUN
21 PAREODINIA 51'1'.

6 PSEUDOCERATIUI'I CP. P. RETUSUI'I
11 PSEUDOCERATIUM EISENACKII
52 PSEUDOCERATIUI'I POLY"'ORPIIU'"
37 SENONIASPIIAERA ",ICRORETICULATA
11 SENTUSIDINIU'" SP. 1
53 SENTUSIDINIUI'I SP. 2
16 SENTUSIDINIU'" VERRUCOSUI'I

22 SIR"'IODINIU'" GROSSIl
35 SPINIPEHITES 51'1'.
39 STIPIIROSPIIAERIDIUI'I CF. S. ANTIIOPIIORUI'I
17 SUDTILISPIIAERA PEHLUCIDA

I SURCULOSPIIAEHIDIU'" APP. S. PROENIX
23 TANYOSPIIAERIDIU", DOLETUS
54 TUDOTUBERELLA SP.
56 ULVELLA NANNAE
49 VESPEROPSIS LONGICORNIS
15 VESPEROPSIS I'IAYI

2 3

III

L.Apt., U.Apl.

4

L.Alb.
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SPECIES LOCATION INDEX
Index numbers are the columns in Wh1Ch spec1cs appear.

61 ?IIAIR FROM LEAF
24 A::1I01'l0SPIIAERA? NEPTUNI
62 ACRITARCII
25 APTEODINIUI'I RETICULATUM
26 ATOPODINIUM IIAROMENSE

l DATIOLADINIUI'I JAEGERI
27 BATIOLADINIUI'I LONGICORNUTUI'I
58 BATIOLADINIUI'I MICROPODUM
16 CALLAIOSPIIAEllIDIUM ASYMMETRICUI'I
28 CIILAMYDOPIIORELLA TRABECULOSA
38 CIRCULODINIUM AFF. C. ATTADALICUI'I
39 CIRCULODINIUM DISTINCTUM
17 CJRCULODINIUM? SP. 4
18 CLEISTOSPIIAERIDIUM HUIIUONIOTII
7 CLEISTOSPHAERIDIUM? ACICULARE

60 CTENJDODJNIUM ELEGANTULUM
50 DESI'IOCYSTA PLEKTA
47 DINGODINIUM? AHLERTII
19 DISCORSIA NANNA
51 ELLIPSOIDICTYUM IMPERFECTUI'I

9 EXlGUISPHAERA PLECTILIS
40 EXOCIIOSPIIAERIDIIlM PHRAGI'IITES
48 FLORENTINIA MANTF.LI.II/COOKSONlAE group

3 FROMEA AI'IPIIORA
IO GONYAULACYSTA IIELlCOIDEA HELICOIDEA
49 1I~:SLERTONlA IIESLERTONENSIS
44 IIYSTRICHODJNIIlM AFF. II. FURCATUM
45 IIYSTRICIIODINIIlM RAMOIDES
I I IIYSTHICIIODINIUI'I VOlGTII
20 IIYSTlllCIIOSPHAERIDlUM ARHOHISPINUM
29 IIYSTIIICIIOSPIIAERINA SCIIINDEWOLFII
41 KlOKANSlUM POLYPES POLYPES
52 KI.ETTIIRIASPIIAEllTDTUM EOINODES
56 I.AGENADINTUI'I? MEI'IUHANOJDIUM
21 I.EPTODINTIlM? IIADHIlM

" I.EPTODJNIUM? IIYALODERl'10PS~

30 LEV 1SI'IIAEHA CF. 1.. CRASSIC INGULA"fA
:tI MUDEHONGIA TETHACANTIIA
53 ODONTOCIIITINA OPEHCULA·fA
12 Ol.lGOSPHAEHlDIUI'I CF. O. FENESTRATUM
33 OI.IGOSPHAEHIDIUI'I CF. O. PULCIIEHRIMUM

8 OLJGOSPHAEHlDlUI'I COI'IPLEX
13 OI.lGOSI>IIA~:HIDIUM PEIIFOHA·rUM PERFORATUM
32 OLlGOSPIIAERJDIUI'I POCUI.UI'I
54 OI.IGOSPIIAEHIDJlJI'I? ASTERTGERIlI'I
:t4 PAI.AI·:OPEH I DIN I UM CIH:TACEUI'I
55 P/\UHODINI/\ SP".

14 PSI.;uDOCEIl"TIIJ~ ElSENACKII

6 PSI~(JDOCEUATIUl'1 NIJDUM

15 I'SEUDOCEHAT l UI'I PEI.I.I n:1I1l1'1
5 PSElJ(}(U:I':HAT IlJIWI TOVEAE SP. NOV_

46 IIHYNCIIODINIOI'SIS CF. H. AI'TIANA
22 SENTUSIDINIIlM SP. I
35 SENTUSIDINIIlM SI'. 2
42 SIHMIODINIIlI'I GHOSS11
o1:t SPINIFEIlI'J'ES SPP.

36 S"'II'IlHOSI'IIAEH I D IUM eJ.'. s _ ANTIIOPJlOIIUM

59 SIJBT 11.151'11/\1':111\ PEBLlJC 1D/\

57 SIJHClJI,OSPIII\EBIDllJl"I 1\10'1'". S. PIIOENIX

2:1 TANYOSPIIAEH I D1111'1 HOI.ETIlS
:17 TB I CIlOIJ I N 111M SPI';ETONENSE

2 WAI ,I.OU I NIUM KHUTZSCH I I

~ ;;; '" ... '" '"'" '" '" '"
~ ~ ~ ~ ~ ~

~
Co> '" Co> Co>

~... ... ... ...
'" '" '" '" '" "
~

Co> '" ~
Co> '"'" '" '" '"

."....-.---._.

.---.._.-.

BATIOLADINIUM JAEGERI

2 WRLLOOINIUM KRUTZSCHII

3 FROHEA AHPHORA
LEPTOOINIUM? HYALOOERHOPSE

5 PSEUDOCERATIUM TOVERE SP. NOV.

6 PSEUOOCERATIUH MunUH

7 CLEJSTOSPHAERIOIUH? ACIGULARE

B OLIGOSPHAERID]UM GOMPLE~

9 EKIGUISPHAERA PLEGTILIS

10 GONYAULACVSTA HELIcorOEA HELICOI0EA

11 HVSTRICHOOINIUH VOIGTII

12 OLIGOSPHAERIOIUM CF. O. FENESTRATUN

13 OLIGOSPHAERIDIUH PERFORATUM PERFORATUH

14 PSEUOOCERATIUH E[SENAC~II

15 PSEUOOCERRTIUH PELLIFERUH

16 CALLAIOSPHAERIOIUH ASVHHETRIGUH

17 CIRCULOOIHIUM? SP. 4

la CLEISTOSPHAERIOIUH HUHUONIOTII

19 DISCORSIA NANNA

20 HVSTRICHOSPHAERIOIUH ARBORlSPINUH

21 LEPTOOINIUM? MADRUN

22 SEMTUSIDINIUH SP.

23 TANVOSPHAERIOIUH BOLETUS

2~ ACHOHOSPHAERA~ NEPTUNI

2S APTEODIN[UH RET1GULATUH

26 ATOPOOIN1UM HARONENSE

27 BAT10LAOJN1UH LOHG1CORHUTUH

CHLAHVDOPHORELLA TRABECULOSA

2~ HVSTRICHOSPHAERIHA SCH1NOEWOLFII

30 LEVISPHAERA CF. L. CRASS[C1NGULATA

31 HUDERONGIA TETRACAMTHA

32 OL1GOSPHAERIOIUH POCULUH

33 OLIGnSPHAERIOIUM CF. o. PULCHERRIHUM

34 PALAEOPERIOINIUM CRETACEUH

3S SENTUSIOINIUH SP. 2

36 STIPHROSPHAERIOIUH CF. S. AMTHOPHORUH

37 TRICHODINIUH SPEETONENSE

3B CIRCULOOIHIUH AFF. C. ATTAOALICUH

3~ CIRCULOOINIUH OISTINCTUH

40 EXOCHOSPHAERIOIUH PHRAGHITES

41 KIOKANSIUH POLVPES POLVPES

42 SIRHIODINIUH GROBSIl

43 SPIHIFERITES SPP.

44 HVSTRICHOOINIUH AFF. H. FURCATUM

45 HVSTRICHOOINIUH RAHOIOES

46 RHVNCHODIHIOPSIS CF. R. APTIANA

OlNGOOINIUH? ABLERTII

FLORENTINIR HAHTELLll/COOKSOHIAE g~oup

49 HESLERTONIA HESLERTONEHSIS

50 OESHOCVSTA PLE~TA

51 ELLIPSOIOICTYUH IHPERFECTUH

52 KLE1THR1ASPHAERJOIUH EOIHOOES

S3 OOONTOCHITINA OPERCULATR

54 OLIGOSPHAERIDIUH? A5TERJGERUM

55 PAREOO(N(R SPP.

56 LRGENAOINIUM~ MEHBRANOJOrUH

57 SURCULOSPHRERIDIUH AFF. s. PHOENIX

5B BATIOLAOINIUH HICROPOOUH

5~ SUBTILlSPHAERA PERLUCIDA

60 CTENIDOOIHIUH ELEGANTULUH

~HAIR FROM LEAF

62 RCR(TARCH

INDEX
NUI'IBEH SPECIES

3

U.Barr.

subzone

zone

stage

section 14
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SPECIES LOCATION INDEX
Index numbers are the co1umns 1n which species appear.

'"'"NN
'" ."

INDEX
NUMBER SPECIES

ACHOI'IOSPHAERA? NEPTUNI
ACRITARCH
APTEODINIUI'I RETICULATUM
ATOPODINIUI'I HAROMENSE
BATIOLADINIUM LONGICORNUTUM
RATIOLADINIUI'I MICROPODUI'I
CALLAIOSPHAERIDIUM ASVI'II'IETRICUI'I
CASSICULOSPIIAERIDIA RETICULATA
CIILAMVDOPIIORELLA TRABECULOSA
CIRCULODINIUM APP. C. ATTADALICUM
CIHCULODINIUM DISTINCTUI'I
CIRCULODINIUM? SP. 2
CIRCULODINIUM? SP. 3

CLEISTOSPIIAERIDIUM IIUGUONIOTII
CLEISTOSPIIAERIDIUI'I? ACICULARE
CORONIPERA OCEANICA
CHIBROPEHIDINIUI'I EDWARDSIl
CRIBROPERIDINIUI'I? APP. C. CORNUTUM
CTENIDODINIUI'I ELEGANTULUI'I
DINGODINIUM? ALBERTII
ENDOSCRINIUM CAI'IPANULA
EXIGUISPIIAERA PLECTILIS
EXOCHOSPIIAEHIDIUI'I PIIHAGI'II'I'ES
PLORENTINIA MANTELLII/COOKSONIAE group
GONVAULACVSTA IIELICOIDEA HELICOIDEA
GONVAULACVS'I'A JURASSICA
IIESLEH'I'ONIA IIESLERTONENSIS
HVS1'RICIlOSPHAEHIDIUI'I ARUORISPINUM
IlVSTRICIIOSPIlAERINA SCIlINDEWOLPII
KIOKANSIUI'I POLVPES POLVPES
KLEITIIHIASPIIAERIDIUM CORRUGATUI'I
KLEITHRIASPIIAERIDIUM EOINODES
LEPTODINIUM? IIVALODERI'IOPSE
LEVISPHAEIlA CP. L. CRASSICINGULATA
I'IUDERONGIA AUSTHALIS
MUDEnONGIA TETnACANTIIA
NVKTEnICVSTA? VITREA
OLIGOSPIIAEnIDIUI'I CP. O. PULCHEHHIMUM
OLIGOSPHAERIDIUM COMPLEX
OLIGOSPHAERIDIUI'I POCULUI'I
PALAEOPERIDINIUI'I CRETACEUM
PHOUEROCVSTA NEOCOMICA NEOCOMICA
PSEUDOCEnATIUI'I ANAPHHISSUI'I
PSEUDOCEnATIIlM NIlDIlM
PSEUDOCERATIIlI'I PELLIPEnUM
PSEUDOCERATIUI'I TOVEAE SP. NOV.
nHVNCHODINIOPSIS PIMBnIATA
SENTUSIDINIUM SP. I
SIRMIODINIUM GnOSSII
SPINIPERITES SPP.
SURCULOSPHAERIDIUM APP. S. PIIOENIX
SVSTEMATOPIIORA APP. S. CRETACEA
TANVOSPHAERIDIUM BOLETUS
TANVOSPIIAERIDIIlM SALPINX
TRICIIODINIUM SPEETONENSE
WALLODINIUI'I LUNA

section 15

17
55

36
37
18

38
I
2

19
20
21
22

3
4

23
5

24
39

6
25
40
41

26
12

7

56

27
28
43

8

9

IO
29
44
11
30
45

32

31
46

12
47

48

33
34

49
50
13

51
35
14

52
53
54
15
16

CALLAIOSPHAERIOIUH ASVMMETRIGUH

CASSiCULOSPHAERIDIA RETICULATA

CIRCULOOINIUH? SP. 3

CLEISTOSPHAERIDIUH HUGUONJOTII

CORONIFERA OCEANleA

CTEHIDOOINIUH ELEGAMTULUH

GONVAULACVSTA HELICOIOEA HELICOIOEA

K]O~ANSIUH POLYPES POLVPES

KLEITHRIASPHAERIDIUH CORRUGATUM

KLEITHRIASPHAERJOIUM EOIHODES

HUDERONGIA AUSTRALIS

PALAEOPERJOINIUM GRETACEUH

SENTUSIOIHIUH SP.

SURCULOSPHAERIOJUH AFF. S. PHOENIK

TRICHODIHIUH SPEETONEHSE

WALLOOJN[UM LUNA

ACHOHOSPHAERA? NEPTUN]

BATIOLAOIHIUH LONGJCORNUTUH

CHLAHYDOPHORELLA TRABECULOSA

CJRCULOOIHIUH AFF. C. ATTAOALICUH

CIRCULODIHIUH OISTIHCTUH

CIRCULOOIHIUH1 SP. 2

CLEISTOSPHAERIDIUH? ACICULARE

GRIBROPERIOIHIUH EO~AROSII

OIMGOOIMIUN~ ALBERTI[

EXOCHOSPHAERIOIUH PHRAGMITES

HESLERTONIA HESLERTOHEMS[S

HVSTRICHOSPHAERIOIUM ARBORISPIMUH

LEPTODINIUH! HVALDOERHOPSE

MUDERONGIA TETRACANTHA

OLIGOSPHAERIOIUH COHPLEH

OLIGOSPHAERIOIUH CF. O. PULCHERRIHUM

PSEUOOCERATIUH NUDUH

PSEUOOCERATIUH PELLIFERUH

SPINIFER(TES SPP.

APTEOOINIUM RETICULATUM

ATOPOOIN(UM HAROHEHSE

BATJOLADIHIUH HICROPOOUH

CRIBROPERIOINIUH~ AFF. C. GORHUTUH

EHOOSCRINIUH CAHPANULA

EKIGUISPHAERA ,PLECTILIS

FLOREHTIHIA HANTELLJI/COOKSOHIAE group

HVSTRICHOSPHAERIHA SCHINOEWOLFII

LEVISPHAERA CF. L. GRRSSICIHGULRTA

HV~TERICVSTA! VITREA

OL1GOSPHAERIOIUM pOCULUH

PHOBEROCVSTA HEOCOHICA NEOCOHICA

PSEUOOCERATIUH AHAPHRISSUH

PSEUDOCERATIUH TOVEAE SP. HOV.

RHYNCHOOIHIOPSIS FIHBRIATA

SIRHIOOJHIUH GROSS[I

SVSTEHRTOPHORA AFF. S. CRETACEA

TANVOSPHAERIDIUH eOLETUS

TAHVOSPHAERIDIUH SALPIHX

ACRITARCH

GOHVAULACVSTA JURASSICA

1

2

3

15

16

43

7

B

9

10

11

12

13

33

" ..

4"

"50.

IB

19

25

26

27

2B

29

30

31

"44 II

""'t S II

""'1611

"47

4B

49

:>0

51

52

53

54

55

:>6

,
21 It

"22 II

"23 II

"2"+ II

20

"6
37

3B

39

40

41

42

2 subzones

I zone

L.B. U.B. stages
Rødryggen Wollaston FI.
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SPECIES LOCATION INDEX
Index numbcrs are Lhc columns in whlch specjes appear.

"
"- "t"- "2 "- "3 "

- "" ."
- " 5 "
- " 6 "
- - " 7 ":1.-- 8 "-= ""- - ,

10,

- ti,
- - 12,-- ,

13 Il

- - l ~"

"" mm 15 "
- - 16 It

Cl: - "17 II-~ 18,-~ l? II-Imm "- .~ 21-~ 22-1:0 23

.~ 2 •

• f---- 25

.~ 26

.~ 27

· f-- 28

2"

.1:0 30

.~ 31

· f-- 32

• f---- 33..... 34 II

· t-- 35 II

. P=> "36 II

.~ "37 "

.~ "36 II

· I- "39 Il..... "40 II

.~ ""'1 n

• f---- 4211

GDMVAULACYSTA FASTIGJATA

KJOKANSIUN POLYPES POLVPES

~LEITHRIASPHAERIOIUH GQRRUGATUH

OLIGOSPHAERIOIUH CF. o. FENESTRATUH

SEMTUSIOIMIUH SP.

SENTUSIO]NIU~ SP. 2

BAIIOLAOJHIUH LOHGICORNUTUM

CHLAMYOOPHORELLA TRABECULOSA

CLEISTOSPHAER[D(UH~ ACICULARE

CRIBROPERIOINIUH~ AFF. C. CORNUTUH

CRIBROPERIOINIUM EDWARDS]I

OINfjOOIHIUH? ALBERT!)

EKOCHOSPHAERIDIUH PHRAGHITES

FLOREHT[HJA HANTEL~[lfCOO~SOHIAE oroup

HYSTRICHOSPHAERrOJUH ARBORlSPINUH

KLEJTHRIASPHAERIOIUH EOINODES

MUOERONGIA AFF. M. SIMPLEH HICROPERFORATA

HUOERDMGIA TETRACAHTHA

OLIGOSPHAERID]UM! ASTERIGERUM

OLIGOSPHAERIDJUM COHPLEX

PSEUOOCERATIUH AHAPHRISSUN

PSEUOOCERATIUH PELLIFERUH

SPINIFERITES SPP.

ACHOHOSPHAERA? HEPTUN]

CASSICULOSPHAERIOIA RETICULATA

CIRGULOOINJUH AFF. C. ATTAOALICUH

CIRCUL001H]UH OJSTINCTUH

CTENJOOOJNIUH ELEGAHTULUH

ENQOSCRIHIUH CAHPAMULA

HVSTRICHOOINIUH VOIGTI]

LAGEHAQINIUH' HEHBRRHOIDIUH

LEVISPHAERA CF. L. CRASSICIHGULATA

OLIGOSPHAERIOIUH er. O. ALBERTENSE

OLIGOSPHAERIOIUH CF. O. PULCHERRIHUH

PHOBEROCVSTA ~EOCOHrCA HEOCOHICA

PSEUOOCERATIUH MUDUH

PSEUOOCERAT[UH TOVEAE SP. HOV.

51RHIQOINIUH GROSSIl

STIPHROSPHAERIDIUH CF. S. AHTHOPHORUH

SURCULOSPHAER]OIUH AFF. 5. PHOENIX

TAHVOSPHAERIDIUM BOLETUS

TRICHOOINJUM SPEETONEHSE

INOEX
NlJMIJEH

24

1

25

•
2ti

21
9

11

IO

2R
12

29

13

14

I

30
15

7.

3

16

:'1
32

11
IR

33

4

34

20
19
35

21
36
22
31

5

3R

23
39

10
4 I

42

SPECIES

ACIIOMOSI'IIAEIlA? NEPTUN]
IlATlOl.ADINIUM LONGICOIlNUTUM
CASSTCULOSI'IIAElUOIA IlETICULATA
CIII.AMYOOPIIOHELLA THABECULOSA
CJIlCULODINJUM AFF. C. ATTADALICUM
CIIlCULODINIUM OJSTINCTUM
CI.E1STOSI'IIAEH1DIUM? ACICULARF.
ClllnIlOPEIlJDINIU~ EDWAIlOSIJ
eH I.UIlOPEHl DINIUM? APl'. C. COIlNUTUM
CTEN1DODJNIUM ELEGANTUI.UM
DINGODTNTlJM? ALllEHTII
I(NDOSCIIINIUM CA~PANUI.A

EXOCIIOSPIII\I::l-i I O]UM PIIHAGMITES

1'1.0IlEN-rtNI A MANTELLll/COOKSONJAE group
GONYAUI.ACYSTA FAS'rIGTATA
IIYSTB ICIIOD I NIUM VOJGTII
IIYSTIlICIIOSPIIAEIlJO.lUM AllllOlllSPlNUM
KIOKI\N$llJM POt,VPES POLYPES
KI.EI'fIIH'IASPIIAI(lt10IUM COHHUGA'rUM
KI.E I TIIIUI\SPIIAJ::HIDIUM EOINODES

LJ\GENADLNIUM? MEMnHANOIOJUM

I.EVISPIIAEBA CF. L. CHASSICINGULATA
MUDI':1l0NGIA AFr.. M. SIMPLEX MICHOPEHI'OHATA
MUD1:1l0NGlA n:TIIACANTIIA
01.1 GOSl'ltAEllI DJUM CF. O. AI.OEIlTENSE
OJ.1GOSPIIAEIlIDIUM Cl'. O. PI'.NESTHATUM
OI.IGOSI'IIAEHIDIUM Cl'. O. PULCIIERIlIMUM
OI.IGOSPIIAERIOIUM COMPLEX
OI.lGOSI'IIAEHI DI UM? ASn:RIGEIlUM
PIIOIIEIlOCYSTA NEOCOMJCA NEOCOMICA
PSIWDOCEItATJUM ANAPlIllJSSlJM
PSEUDOCEIlAT IUM NUDUM
PSEUDOCEHAT1UM PELI.TFERUM

PSIWDOCEBATlUM TUVEAE SI'. NOV.
SENTUSJDINJUM SP. 1
SENTIJSID1NJlJM SP. 2
SIIlMIODINIUM GHUSSI.I
SPIN1PEHITES SPI'.
STTPIIIlOSPIIAEIUDIUM CF. S. AN'rHOPHOHUM
SUItCUI.OSPIIAEIlTDIIJM APl'. S. PIIOENIX
TANYOSPIIAERIDJIJ" IIOLETUS
T111CIIODJNJUM SPEETONENSE

2 3 subzones section 16
I zone

L.B U.B. stages
Rødryggen Wollaston FI.



l II AGHOHOSPHAERA! NEPTUNI

"2" RHv"",CHOOrHIOPSIS CF. R. APrlANA

311 BATIOLAOINIUH LONGICORNUTUN

"~ll SVSTEHATOPHORA AFF. S. CRE1ACEA

"5 11 APTEOOINIUH RETICULATUN

"611 OISCORSIA HAN"A

7,1 PSEUOOCERATIUH TOVERE SP. HQV.

e: SURCULOSP~AERI0IUH AFF. S. PHOEHIK

9" HESLERTOHIR HESLERTONENSfS

lOu HUDERONGIA TETRACAHTHA

"Il TRIGHOOINIUH SPEETOHEHSE

1211 BATIOLAOIHIUH HICROPOOUH

"13,1 ~ATIOLAOIHIUH! PELLIFERUH

let ~ IC I RGULOO I HI UH AFF. C. ATTAOAL I GUH

15n FLOREHTIHIA HANTELLII/COO~50HIAE yroup

16~ GOHVAULACV5TA HELICOIDEA HELICOIOEA

1711 HVSTRICHOSPHAERINA SCHIHDEUOLFII

le" OLIGOSPHAERIDIUH PDCULUH

"19 11 SIRHIOOIHIUH GROSSIl

20" SEHTUSJOIHIUH VERRUCOSUH,
21 CIRCULOOIHIUM OISTINCTUH

22 CLEISTOSPHAERIOIUH? ACICULARE

23 OESMOCVSTA PLE~TA

24 FROHEA SP. l
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25
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27

28

2 ..

30

3.

32

3311

3"'"
"3511

"3611

"37u

"3811

3' II

"4011

"-lIll

4211

".,311

"44 ::
"Sil

"4" "
"47"

"-l8n

49u

SO II,
SI II

"S211

.. 3

54

.. S.. ..
"7
59....
.. O.. , ,
62"

"63::
6411

"60S::
66"

"6711

"6011

"6911

"7011

"71 II

"7211

"7311

"7411

7:511

76"

"77"

7e"
7?u

eau
BI u

"e211

e3u

"B4u

"es"
86 Il

KIO~ANSIUH POLVPES POLVPES

NV~TERICVSTA~ VITREA

SEHTUS1DIHIUH SP. Z

BATIOLAOINIUM JAEGERI

EXOCHOSPHAERIDIUH PHRAGH[TES

LEVISPHRERA CF. L. CRASSICIHGULATA

SUBTILISPHAERA PERLUCIDA

CHLAMVDOPMORELLA TRABECULOSA

ELL1PSOIOICTVUH IMPERFECTUM

LEPTOOIHIUH! HVALODERMOPSE

OLIGOSPHAERIOIUM GOHPLEX

OLIGOSPHAERIOIUH CF. O. PULCHERRIHUH

COROHIFERA OCEANIeA

LEPTOOINIUH? HADRUN

ATOPOOIHIUH HAROHENSE

HVSTRICHOSPHAERIOIUH ARBORISPINUH

HVSTRIC.HOOIHIUN AFF. H. FURCATUH

OJNGOOINIUH? ALBERTI!

PALAEOPERIO[HIUH CRETACEUH

SPIHIFERITES SPP.

TANVOSPHAER101UH BOLETUS

BATIOLADINIUH~ EXIGUUH

LAGENAOIH1UH~ MEHBRAHOIOIUH

f"'ROHEA AH~HOftA

SEHTUSJOIHIUM SP. l

OLOGOSPHAERIOIUH PERFORATUH PERFORATUH

PAREODIHIA SP~.

STIPHROSPHAERIOIUM CF. S. AHTHOPHORUH

OLIGOSPHAERIOIUHr ASTERI6ERUH

HVSTRICHOOINIUH VOIGT]I ,

CLEISTOSPHAERJOIUH HU6UOHIOTII

CASS1CULOSPHAERIDIA RETICULATA

PSEUDOCERATIUH IVARI SP. HOV.

EXIGUISPHAERA PLECTILIS

PROTOELLIP80DIHIUM CLAUULUH

PSEUOOCERATIUH HUOUH

ODOHTOCHITIHA OPERCULATA

WALLOOIHIUH KRUTZSCHII

ENDOSCRIHIUH CAHPANULA

FROH~A FRAGJLIS

PSEUDOCERATIUH CF. P. RETUSUH

OLIGOSPHAERIOIUH PROL1XISPIHOSUH

PROLIKOSPHAER1DIUH PARUISPI""'UM

VESPEROPSIS LONG1CORHJS

KLEITHRIASPHAERIOIUH EOIHOOeS

CIRCULOnIHIUH! SP. z

CHLAHVOOPHORELLA HVEI

CRIBROPERIOIHIUH EOWAROSI]

FROHEA CF. F. GLABELLA

OVOIO]HIUH SP. 4

PSEUOOCERATIUH EISEHACKII

OVOIOIHJUH CINCTUM

C1RCULOOIHIUH BREVISPIHOSUH

SEHONIASPHAERA H[CRORETICULATA

LEPTODIHIUH CANCELLATUM

VESPEROPSIS NAVl

ACRITARCH

SCHIZOCVSTIA

PTEROSPERHELLA CF. P. AUSTRAL]~NSlS

~HAIR FROM LEAF

GOHVAULACVSTA JURASSICA

TUBOTUBERELLA SP.

SI'I';CIES 1.0Ci\'rION INDI":X

IlIdt:x IllJmbers ar'f: lil(: culumlls In whlch species appcar.

I NIlEX

NU"'Ulm SIJEC I ES

84 ?IIA I li "IHlr-l I,EAI'
I ACIIOMOSPIIAEHA? NEPTUN J

K I ACIt I TAIfCII

S APTEODJNIUM HETICLJI.ATlJlWI

39 A'fOPOD1NIUM IIAUOMENSE
2H nATIOLADI'NIUfII JAEGEHI

J IIATIOI. DJNIU... 1.0NCICORNU'rullt
12 IJAT10L DINIUM ,..]CHOI'ODUM
-16 DATJOI. DINIUfII? EXIGUUI'I
13 DAT10I. 01N·IUM? Pt:I.LJPHRUfII

56 CASSICULOSPIfAF.R}DI A RETICUI.ATA
7 J ClIlAMYOOPIIORf.I.LA NYEI
32 ClIl.AI'IVDOPIIOReLLA TRABECULOSA
1-1 CIHCULODINIUM Allf. C. ATTADALICUM
77 Cl RCULODJN rufll HRf:VISPINOSUfII

2 I CIRCULODINIUM DlSTTNCTUM
70 CIRCULODINIUM? SP. 2
55 CLEISTOSPHAERJDIUflII HUGUONIOTII
22 CI,lUSTOSPHAEH-. DI UfII? ACICULAHR
37 CORONIfERA OCEANICA
72 CRIBROPERIDINIUl'I EDWARDSII
23 DeSI'IOCYSTA PLEKTA
42 DINGOOINIUM? ALBERTII

6 DISCORSIA NANNA
33 ElLIPSOIDICTYUl'I lPlPEHPECTUM
63 ENDOSCRINJUM CA",PANULA

58 EXIGUISPHAERA PLECTILIS
29 EXOCHOSPHAERIDIUN PHRAGPlITES
15 PLORENTINIA MANTELLII/COOISONTAE group
48 FROflIJEA A... PHORA
73 PROfIIIlEA CP. P. GL.ARELLA
61 PROllEA PRAGILIS
21 PROI'IEA SP. I
16 GONYAULACYSTA IIELICOIDEA HEI..ICOIDEA
85 GONYAULACYSTA JURASSICA

9 HESLERTONIA ItJ::SLEnTONENSIS
4 I HVSTRICIIODJNJU'" AFf. H. PtJRCATUM
64 HYSTRICHODINIUPI VOIGTII
4 O IIYSTHICIIOSPIIAERIDIUM ...RBORISPINUflI

17 HYSTRICHOSPHAEHINA SCIIINDEWOLPII
25 KIOKANSlUM POLVPES POLVPES
69 KLEITURIASPHAERIDIUl'I EOINODES
47 LAGENADINIUI'I1 l'Iel'lBRANOIDIUI'I
19 LEPTODINIUI'I CANCELLATUI'I
38 LEPTODINIUM? HADHUI'I
34 LEPTODINIU"? HYALODEHNOPSE

30 LEVISPIIA ER A CP. L. CRASSICINGULATA
IO P1UDERONGIA TETRACANTHA
26 NVKTERICYSTA? VITREA
61 ODONTOCIIITJNA OPEflCULATA
36 OLIGOSPUAERIDIUM CF. O. PULCHERRJ"UM
35 OI..IGOSPHAERIDIUI'I COI'IPLEX
18 OLIGOSPIIAERIDIUPI POCULUM
66 OLIGOSPHAERIDIUI'I PROLIXISPINOSUIl
53 OLIGOSPHAERIDIUPI? ASTERIGERU"
50 OLQCOSPHAERIDJUflI PERFORATUI'I PERFORATUM
76 OVOIDINIUIlt CINCTUIlIJ
7" OVOJDINJUM SP. 4
43 PALABOPERIOINIUM CRE'fACEUPI
S l PAREODINIA SPP.
67 PROLIXOSPHAERIDIUM PARVISPINUM
69 PROTOELLIPSODINIUI'J CLAVULUl'I
65 PseUDOCERATIUI'I CP. P. RETUSUI'I
75 PSEUDOCERATIUI'I EISEHACKII
57 PSEUDOCERATIU" lVt:n I SP. NOV.
60 PSEUDOCERATIU" NUDU...

7 PSIWOOCERATIU'" TOVEAE SP. NOV.
83 PTEROSPERMELLA ep. P. AUSTRALIENSIS

2 RHYNCHODINIOPSTS CP. R. APTIANA
82 SCHlZOCYSTIA
78 SENONIASPHAERA MICRORETICULATA
49 SENTUSIDINIUM SP. I
27 SENTUSIDINIUI'I SP. 2
20 SENTUSIDIHIUM VRRRUCOSU...
19 SIRI'IIODINIUIl GROSSIl
...... SPINIFERITES SPP.
52 STIPHROSPHAERIDIUI'I CP. S. ANTHOPItORUI'I
3) SUBTILISPHAERA PERLUCI DA

8 SURCULOSPHAERIDIUflt AFF. S. PHOENIX
" SYSTEpI(ATOPHORA .AFP. S. CRRTACEA

1S TAHVOSPHAERIDIUI'I BOLETUS
II TRICHODINIUM SPEETONENSE
86 TUBOTUBERELLA SP.
68 VESPEROPSIS LONGICORNIS
80 VESPEROPSIS I'IAVI
62 WALLODIHIUI'I KRUTZSCHII

3
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IO ACIIOMOSPIIAEHA? NEPTUNl
6~ ACHJTAHCII
5~ IlATIOI.ADINIIJI'I .IAi':GI·:nl
~ I IlATlOLAlJ.lNJ UI'I LONG.lCORNUTUI'I
12 IlATIOI.ADIN.lUI'I I'IICHOI'ODUI'I
17 CASSICUI.OSl'lIAEnIDIA MAGNA
18 CASSICIJLOSplIAEnIDIA HETICULATA
13 CIII.AI'IYDOl'1I0nELLA NYEI
II CIILAI'IYDOPIIORELLA TRADECULOSA
55 CIRCULODINIUI'I AFF. C. ATTADALICUI'I
12 CIRCIlLODINIUM DISTINCTUI'I
13 ClIICULODINIUI'I? SP. 3
15 CLElSTOSplIAERIDIUM IIUGUONIOTII
11 CLEISTOSPIIAERIDIUI'I? ACICULARE
36 COIIONIFEIIA OCEANICA
56 CRIBROpERIDINIUI'I EDWARDSIl
57 CTENIDODINIUI'I ELF.GANTULUI'I
37 DINGOIJ.lNIIlI'I? ALBERTII
58 DISCORSIA NANNA
44 ELLIPSOIDICTYUM IMPEHPECTUM
59 EXIGUISplIAERA pLECTILIS
16 EXOCIIOSI'IIAERIDIIlI'I PIIRAGI'IITES
60 FLORENTINIA I'IANTELLII!COOKSONIAE group
61 FIlOI'IEA Al'IplIOHA
66 GOCIITEODINIA VILLOSA I'IULTIFURCATA
17 GONYAULACYSTA pASTIGIATA
50 GONYAULACYSTA IIELICOIDEA IIELICOIDEA
68 GONYAULACYSTA JUIIASSICA
30 GONYAULACYSTA I'ERFOROOTUSA
18 IIESLERTONIA IJESLEnTONENSIS
19 IIYSTRICHODINIUI'I VOIGTII
20 IJYSTRICHOSpHAEHIDIUI'I ARBORISPINUI'I
51 HYSTRICHOSPIJAERINA SCHINDEWOLFII
2 I KlOKANSIUl'! POLYI'ES I'OLYPES
15 KLEITIJRIASpHAER.lDIUI'I CORRIlGATIlI'I

6 KLEITHRIASPIJAF.RTDTUM EOINODES
22 LAGENADINIUI'I? MEI'IORANOIDIUI'I
31 LEpTOIJINIUI'I? HYALODERI'IOpSE
23 LEVISPHAEnA Cl'. L. CRASSICINGULATA

7 I'IUDEHONGIA APl'. 1'1. SIMPLEX I'IICHOPERFORATA
32 I'IUDEHONGIA TETRACANTHA

2 NELCHINOPSIS KOSTROI'IIENSIS
l OLIGOSPIJAERIDIUI'I Cl'. o. ALDERTENSE

25 OLIGOSPIJAERIDIIlI'I Cl'. O. pENESTRATUI'I
46 OLIGOSPHAERIDIUI'I Cl'. o. pllLCIJERRII'IUM
24 OLIGOSplIAERIDIUI'I COl'lpLEX

3 OLIGOSPHAERIDIUI'I PERpORATUI'I COLUI'I
62 OLIGOSPHAERIDIUI'I pEHpORATUM PER FORATUl'!
39 OLIGOSpHAERIDIUM pOCULUI'I

8 OLIGOSpHAERIDIUI'I? ASTERIGERUI'I
52 PALAEOPERIDINIUI'I CRETACEUM
40 pAREODINIA SPP.

9 PHOBEROCYSTA NEOCOI'IICA NEOCOMICA
33 PSEUDOCERATIUI'I ANAPIJRISSUI'I
53 PSEUDOCERATIUI'I NUIJUI'I
34 PSEUDOCEHATIUI'I PELLIFERUI'I
65 pTEROSI'ERI'IELLA CF. P. AUSTRALIENSIS
67 RIGAUDELLA SP.

4 SENTUSIDINIUI'I SP. I
26 SENTUSIDINIUI'I SP. 2
27 SIRI'IIODINIUI'I GROSSIl
28 SPINIFERITES SPI'.
63 STIPHROSpHAERIDIUI'I Cl'. S. ANTHOPHORUI'I
38 SURCULOSPHAERIDIUI'I APl'. S. PHOENIX

5 TANYOSpHAERIDIUI'I DOLETUS
35 TANYOSPHAERIDIUI'I SALpINX
29 TRICHODINIUI'I SPEETONENSE
49 WALLODINIUM KRUTZSCHII

SI'i':cn:s 1.0CATION INIJI':X
Ifldcx numbers ar(! tl.e coltlmns In wr.lch species appcar.

INlll·:X
NIJMIlEU SPECJ ES

OLIGOSPHAERIOIUH CF. O. ALBERTEHSE

NELCHINOP5lS ~OSTRQHIEMSIS

OLIGOSPHAERIOIUH PERFORATUH COLUH

SENTUSIOINIUH SP. l

TAMVOSPHAERIOIUH BOLETUS

KLEITHRIASPHAERIDIUH EOIHQOES

HUDERONGIA AFF. H. SIHPLEX HICROPERFORATA

OLIGOSPHAERIOIUH? ASTERIGERUH

PHOBEROCVSTA MEOCOHICA HEOCOHICA

ACHOHOSPHAERA? NEPTUN I

CHLAHYOOPHORELLA TRABECULOSA

CIRCULOOINIUM DISTINCTUH

CIRCULODINIUH? SP. 3

CLEISTOSPHAERIOIUH? ACICULARE

GLEISTOSPHAERIOIUM HUGUOHIOT1I

EHOCHOSPHAERIOIUH PHRAGHITES

GONVAULACYSTA FASTIGJATA

HESLERTONIA HESLERTONENSIS

HYSTRICHODINIUM VOIGTII

HVSTRICHOSPHAERIDIUH ARBORISPINUH

~IOKANSIUH POLVPES POLVPES

LAGENAOINIUH? HEHBRRNOIOIUH

LEUJSPHAERA CF. L. CRASSICINGULATA

OLIGOSPHAERIDIUH COHPLEX

OLIGOSPHAERIOIUH CF. O. FENESTRATUH

SENTUSIDINIUH SP. 2

SIRHIODINIUH GROSSIl

SPINJFERITES SPP.

TRICHOOINIUH SPEETONENSE

GONVAULACYSTA PERFOROBTUSA

LEPTOOINIUH7 HVALOOERHOPSE

HUDERONGIA TETRACANTHA

PSEUOOCERATIUH ANAPHRISSUH

PSEUDOCERATIUH PELLIFERUH

TAMVOSPHAERIOIUH SALPINX

GOROHIFERA OCEANICR

OINGOOINIUH? ALBERTII

SURCULOSPHAERIOIUM AFF. S. PHOEHIH

OLIGOSPHAERIDIUH POCULUH

PAREOOINIA SPP.

BRTIOLAOINIUH LONGICORNUTUH

BATIOLADINIUH HICROPOOUH

CHLAHYOOPHORELLA NVEI

ELLIPSOIOICTVUH IHPERFEGTUM

KLEITHRIASPHAERIOIUH CORRUGATUH

OLIGOSPHAERIOIUH CF. O. PULCHERRIMUH

CASSICULOSPHAERIOIR HAGNA

CRSSICULOSPHAERIOIA RETICULATA

WALLOOINIUH KRUTZSCHIl

60NVAULACVS1'A HELICOIOEA HELICOIOEA

HVSTRICHOSPHAERINA SCHINOEWOLFII

PALAEOPERIOIHIUH CRETACEUH

PSEUOOCERATIUM HUDUH

BATIOLADIMIUH JAEGERI

CIRCULODIMIUH AFF. C. ATTAOALICUH

CRIBROPERIOINIUH EDWAROSII

CTEHIDODINIUH ELEGANTULUH

DISCORSIA NANNA

EHIGUISPHAERA PLECTILIS

FLORENTIHIA HANTELLII/COOKSONIAE ~roup

FROHEA AHPHORA

OLIGOSPHAERIOIUH PERFORATUH PERFORATUH

STIPHROSPHAERIOIUM CF. S. ANTHOPHORUH

ACRITARCH

PTEROSPERMELLA CF. P. AUSTRALIENSIS

60CHTEODINIA VILLQSA MULTIFURCATA

RIGAUDELLA SP.

GONVAULAGYSTA JURASSICA
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SPECIES l.oeA'flON INDEX

Index numbcrs ~rc ll,c column~ In Ntllch species appcar.

6 ACIIOI'IOSPIIAERA? NEPTUN J
65 AClIlTARCII

I AI'TI':OD I NI UI'I RETICULATUI'I
52 OATIOI~DJNIUI'I JAEGERI

1 OATIOI.ADINJUI'I 1.0NGICORNUTUI'I
49 OATIOI.ADJNIUI'I 1'I1CROPODUI'I

5 OATIOI~DINIUI'I? EXIGUUI'I
46 OATIOLADINIUI'I? PELLlpERUI'I

8 CAI.I.AIOSPHAERIDlUI'I ASYl'Il'IETRlCUI'I
18 CIII.AI'IYDOPHORELLA THABECUL.DSA
19 CIRCULODlNlUI'I APl'. C. ATTADALlCUI'I
20 Cl RCUI..ODINlUI'I DISTINCTUI'I
21 CLK ISTOSl'lIAEHl Dl UI'I?- ACICULARE
53 CORONJpERA OCEANICA

9 CRIUHOPERlDlNIUI'I EDWARDSJI
IO CRIUROPERlDINlUI'I I'IUDERONGENSE
54 CRlDROPERlDINlUI'I? APl'. C. CORNUTUI'I
22 DESI'IOCYSTA PLEKTA
23 DINGODINlUI'I? ALBERTll
liDISCORSIA NANNA
60 ELLI PSOl DICTYUI'I II'IPERpECTUI'I
55 ENDOSCRINIUI'I CAI'IPANULA
41 EXlGUlSPIIAERA PLECTILlS
24 EXOCHOSPIIAERIDIUI'I PHRAGI'IITES
25 pLORENTINIA I'IANTELLll/COOKSONIAE group
26 FROI'IEA AI'IPHORA
61 pROI'IEA pRAGILIS
50 GONYAULACYSTA HELICOIDEA HELICOIDEA
12 IIESLKRTONIA IIESLERTONENSIS
48 HYSTRICIIODINlUl'I APl'. H. pDRCATUI'I
56 HYSTRICHODINIUI'I RAI'IOIDES
21 HYSTRICHODINIUI'I VOIGTII
28 IIYSTRICIIOSPIIAERIDIUI'I ARBORISPINUI'I
29 HYSTHICIIOSPIIAERINA SCHINDEWOLplI
30 KlOKANSIUl'! POLYPES POLYPES
13 KLEITIIRIASPHAERIDIUI'I EOINODES
31 LAGENADINIUI'I? I'IEI'IDHANOIDIUI'I

2 LEPTODINIUI'I? HYALODERI'IOPSE
32 LEVJSPIlAERA Cl'. L. CRASSICINGUL.ATA
14 I'IUDERONGIA TETRACANTHA
33 NYKTERICYSTA? VITREA
51 ODONTOCHITINA OPERCUL.ATA
57 OL.IGOSPHAEHIDIUI'I CF. O. AL.DERTENSE
36 OI,JGOSPHAERIDIUI'I Cl'. O. PUL.CHERRII'IUI'I
35 OL.IGOSPHAERIDIUI'I COI'IPLEX
15 OL.JGOSPHAERIDIUI'I POCULUI'I
62 OL.IGOSPHAERIDIUI'I PROL.IXISPINOSUI'I
34 OL.IGOSPHAERIDIUI'I? ASTERIGERUI'I
31 PAL.AEOPERIDINIUI'I CRETACEUI'I
38 PAREODINIA SPP.

3 pHODEROCYSTA NEOCOI'IICA NEOCOI'IICA
63 pSEUDOCERATIUI'I Cl'. p. RETUSUI'I

4 pSEUDOCERATIUI'I Cl'. p. SOLOCISpINUI'I
39 pSEUDOCERATIUI'I NUDUM
58 pSEUDOCERATIUI'I TOVEAE SP. NOV.
66 pTEROSpERI'IEL.L.A Cl'. P. AUSTRAL.IENSIS
61 RIGAUDEL.L.A SP.
40 SENTUSIDINIUI'I SP. I
41 SENTUSIDINIUI'I SP. 2
16 SIRI'IIODINIUI'I GROSSIl
42 SPINIPERITES SPP.
11 STIpllROSpHAERIDIUI'I Cl'. S. ANTHOpHORUM
43 SUBTIL.ISpHAERA PERLUCloA
44 TANYOSpHAERIDIUI'I BOLETUS
59 TRICIIODINIUI'I SPEETONENSE
64 VESpEROpSIS L.ONGICORNIS
45 WAL.L.ODINIUI'I KRUTZSCIIII
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0- 57.- 50.- " 59

o~ " 60"
o f- " 61"
o f- " 62"" 63·v ".1=0 " 64""-_o " 65

o-o f- " 66"" 67 II-o "

APTEOOIN[UH RETIGULATUH

LEPTOOIMIUH? HVALOOERHOPSE

PHOBEROCVSTA NEOGOHICA ~EOCOHICA

PSEUOQCERATIUH CF. P. SOLOCISPlflolUH

OAT]OLAO[HIUH~ EXIGUUH

ACHOHOSPHAERA7 NEPTUN]

BATIOLAO[HIUH LOHGICORNUTUM

CALLAIOSPHAERIOIUH ASVHHETRICUH

CRIBROPERIOIHIUM EO~AROSll

CRJBROPER]DI~]UH HUOEROHGEMSE

OISCORSIA HANNA

HESLERTOHIA HESLERTOHEHSIS

KLEITHRIASPHAERIDIUH EDIHODES

HUOEROHG[A TETRACAMTHA

OLIGOSPHAERIOIUH PQCULUH

SIRHIODINIUH GROSSI'

STJPHROSPHAERIOIUH CF. S. AHTHOPHORUH

CHLAHVOOPHORELLA TRABECULOSA

CIRCULOOIHIUH AFF. C. ATTAOALICUH

CIRCULOOINrUH OISTINCTUH

CLEISTOSPHAERIOIUH? ACICULARE

DESHOCVSTA PLE~TA

DINGOOIHIUH? ALBERTI[

EKOCHOSPHAERIOIUH PHRAGHITES

FLOREHTJNIA HANTELLII/COOKSONIAE grou~

FROMEA AHPHORA

HVSTRICHOOIHIUH VOIGT1J

HYSTRICHQSPHAERIOIUH ARBORISPINUH

HYSTRICHOSPHAERIHA SCHIHDEWOLFII

KIO~AHSIUH POLYPES POLYPES

LAGEHAOIHIUH? HEHBRAHOIOIUH

LEVISPHAERA CF. L. CRASSICINGULATA

HV~TERICVSTA? VITREA

OLIGOSPHAERIO]UH? ASTERIGERUH

OLIGCSPHAERIOIUH GQMPLEK

OLIGOSPHAERIOIUH CF. Q. PULCHERRIHUH

PALAEOPERIOIHIUM CRETACEUH

PAREODINIA SPP.

PSEUOOCERATJUH NUOUM

SEMTUSIOIHIUH SP. 1

SEHTUSIDIHIUH SP. 2

SPIHIFERITES SPP.

SUBTILISPHAERA PERLUCIDA

TAHYOSPHAERIOIUH BOLETUS

WALLOOIHIUH KRUTZSCHIl

BATIOLAOIHIUH? PELLIFERUH

EKIGUJSPHAERA PLECTILJ5

HYSTRICHOOIHIUH AFF. H. FURCATUH

BATIOLAOIHIUH HICROPODUH

GOHYRULACYSTA HELICOIDEA HELICOIOEA

OOOHTQCHITINA OPERCULATA

DATIOLAOIHIUH JAEGER[

COROHJFERA OCEANICA

GRIBROPERJOIHIUH? AFF. C. CORHUTUH

ENODSCRIHIUH CAHPANULA

HVSTRICHOOIMIUM RRMOIOES

OLIGOSPHAERJDIUH CF. O. ALBERTENSE

PSEUDOCERATIUH TOVE AE SP. NOV •

TRICHOOIHIUM SPEETOMEHSE

ELLIPSOIOICTVUM IHPERFECTUH

FROHEA FRAGILIS

OLIGOSPHAERIOIUH PROLIXISPIHOSUH

PSEUOOCERATIUH CF. P. RETUSUH

VESPEROPSlS LONGICORNlS

ACRITARCH

PTEROSPERHELLA CF. P. AUSTRALIENSIS

RIGAUDELLA SP.

INDEX
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63 ACRI'rARCH
39 APTEODINIUfIII CP. A. GRANDE
.. 9 APTEODTNIUM RETICULATUM
56 BALIlIIJUL.A PENTARADIATA

9 lJATIOLADINIU(III JAEGERI
.. 8 DATIOLADINIUM SHAPTESBURIENSE SP. NOV.
36 DOURITOINIUM GRAHULATUfIl
58 DOURX10~NIUM SP. l

37 CALLAIOSPHAERIDIUM ASV"'METR1CUM
32 CARPODINTUM GRAHULATUM

2 CAUCA PARVA
4 l CHICHAOUADINIUfliI VESTITUM
62 CHlAMYDOPHORELLA NYEI

6 CULAMYDQPHORELLA TRABECUL.OSA
IO CIRCULODJNIUM DISTINCTUM
54 CI~EISTOSI'IIAERIDIUM HUGUONIOTII
II CunSTOSPKAERIDIUM? ACICUI..ARI:':
35 CORONIFERA OCEANICA
12 DESfllIOCYSTA PLEKTA
40 DTSCOHSIA NANNA
13 ELLIPSOIDICTYUIlt IIItPERPE:CTUM
33 ENDOSCRINJUfl'I CAMPANULA
14 EXOCHOSPHAERIDIU"" PlIRAGIUTES
15 FLORENTTNTA ""AN'fELLII/COOKSONIAE group
16 PROIl'lEA A"PHORA
4S PROMl-:A PRAGILIS
17 HAPSQCYSTA? 8ENTEAE SP. NOV
.... HYSTR] CJlODlNIU'" PULCHRUM PULCHRU...
42 KIOKANSJUI'I POLYPES POI.VPFS

J KlEITIIRJ ASPHAP.RIDJUl't l!:OINODES

5 LAGENAO I NlU"'? "'EI'IBRANOIDIU'"
66 LEIOfUSA SP.
18 L.EPTODINTUflI CANCELLATUM
19 LEVTSPHAERA CP. L. CRASS ICINGULATA
20 LITOSPHARRJDIU... ARUNDU"
59 ODONT()(;UI TINA ANCALA
21 ODONTOCHITINA OPI-:RCUI.ATA

7 ODONTOCHT1'TNIt SINGlIll
43 Ol.lGOSl'llAEIUDJUflI Cf. O. PUlCHEHRIMUM

8 OLJGOSPHAl-~RJDIUl'l C.... Q. 1'01'\11'1
22 OI.TGOSPHAERJDTlJl'I COflWLl:;X

57 OI.IGOSf'IIAf':HIDIUM PERPORATUM PERPORATUflI
.. 6 OLIGOSPHAF:RIDIUfliI POCULUflI
61 OLIGOSPIlAERIDIUM PROLIXISPINQSUIlI
51 OLOGOSPHARRTD1UPI SP. I
23 PALAt-:OPERIDINIU" CRETACEUM

l PAREODJNIA SPP.
52 PROLIXOSPHAERIDIUflII PARVlSPINUfIII
60 PHOTOELLIPSODINIUflII Sp·INOCHlSTATUM
53 PSEUOOCERAT] VIII EISENACXII
24 PSIWOOCERATIUfIII EXPOLJTUflII
25 PSEUDOCERATIuflI POLVMORPIIUPI

65 PTEROSPF.R"ELI~A CP. P. AUSTRALIENSIS
26 RHO['llDODEU.A PAUCISPINA
64 SCHIZOCYSTIA
27 SKNT!SIDINIu.., SP. 1
28 SENTUSIDINl[UfWI SP. Z
55 SENTUSIDINIUfWI VEHHUCOSUM
29 SPINIIIKRITES SPP.
30 STIPHHOSPHAEHIDJUI'I eF. S. AN'fUOPIlORUM
50 SYSTEfIIIATOPHORA APY. S. CRETACEA

34 TANYOSPtlAHRIDIUM DOLETUS
47 TAHYOSPHAERIDIUflI ep. T. ISOCALAPlUS
3 l VESPEROPSIS PIA YI
38 VESPRROPS1S? DIGITATA

-4 WALLODINIUPI I:RUTZSCHII

SPECIES LOCATION INDEX
Index numbers øre the columns 1n wh1ch species appear.

INDEX

NUNDER SPECIES

group

S. AHTHOPHORUH

PAREODIN(R SPP.

CRucn PARVA

KLE1THRIASPHAERI01UM EOJNOOES

WALLOOIN(UH KRUTZSCHll

LAGEHAOINIUM~ MEMBRAHOIO(UH

CHLAHYOOPHORELLA TRRBECULOSA

OOOHTOCHITJHA SJNGH1(

OLIGOSPHAERIOIUH CF. O. TOTUH

BATIOLADINIUH JAEGERl

CJRCULOOIHIUH DlST[HCTUH

ELLIPSDI01CTYUH IHPERFECTUH

EKOCHOSPHAERIOIUH PHRnGHITES

FLOREHT[HIA HANTELLII/COO~SOHIAE

FROMEA AHPHORA

RHOHBODELLA PAUCISP.HR

SEHT(SIOIHIUH SP. 1

SENTUSIOINIUH SP. 2

SPINIFERITES SPP.

STIPHROSPHAERIOIUH CF.

VESPEROPSIS HAYI

CARPOOIHIUH GRAHULATUH

ENOOSCRINIUM CAHPANULA

TAHYOSPHAERIOIUH BOLE TUS

CORQNIFERA OCEAH{CR

26

27

20

29

30

31

32

33

34

35

3611 BOURK]OINIUM GRANULATUH

37~ CALLAIOSPH~E~IOIUH ASVHHETRJCUH

"3811 VESPEROPS{S~ OIGITATA

"3911 APTEOOJNIUM CF. A. GRANOE

~Oll Ol5CORSIA NANNA

"11 II GHIGHAOUAOINIUH VESTITUH

4211 KIO~ANSIUH POLVPES POLYPES

43~ OLIGOSPHAERIDIUH CF. o. PULCHERRIMUH

"''''11 HVSTRICHODIHIUH PULCHRUH PULCHRUH

15fl FRDHER FRAGILIS

"~611 OLJGOSPHAERIOIUH POCULUM

~711 TAHVOSPHAERIOJUH CF. T. ISOCALAHUS

-t8lt 8ATJOLAOIHIUH SHAFTESBURIEHSE SP. HOV.

~9 ( APTEOOJHIUH RETICULATUH

~o 5VSTEHRTOPHORA AFF. S. CRETACEA

51 OLOGOSPHAERIOIUH SP. l

PROLIKOSPHAERIOIUH PARVISPIHUH

53 PSEUOOCERATIUH EISEHRCKII

5~ GLEISTOSPHAERIOIUM HUOUOH{OTl]

55 SEHTUSIOIH{UM VERRUCOSUH

56 BALHULA PEHTARAOIATA

~7 OLIOOSPHAERIOIUM PERFORATUH PERFORATUH

58 BOUR~JOIHIUH SP. 1

59 OOONTOCH{TIHA ANCALA

60 PROTOELLIPSOOIHIUM SPINOCRlSTATUH

61 OLIGOSPHAERIOIUM PROLIXISPINOSUH

62 CHLRMYOOPHORELLA NVEI

63 ACR I TARGH

6~ SCHIZOCYSTJA

65" PTEROSPERHELLA CF. P. AUSTRALIEHSIS

"66 II LEJ OFlJSA
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1 "

2 "

3 "

"4 "

" ""6 ",
7,

O"

9"

"10n

11:: CLEISTOSPHAERIOIUt1? ACICULA~E

12" OESHOCYSTA PLE~TA

13 n

1"'11,
1511

1611,
L7" HAPSOCYSTA~ BEHTEAE SP. HOV

10:: LEPTOOIM(UH CANCELLATUH

II 1'9:: LEVISPHAERA CF. L. C~ASSICIH(iULATA

:: .;zO:: L l TOSPHAER l D I UH ARU .... OUH

:: 21 :: ODDHTOCH I T I NA OPERCULATA
Il Z211 OLIGOSPHAERIOIUH COHPLEX

" 2311 PRLAEOPERIOIHIUH CRETACEUH

PSEUQOCERATJUH EXPOLITUH

"II 25 PSEUOOCERAT1UH POLYMORPliUH
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3 "."..
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6"

7 "

6 "

~ "..
10 l:

'"
IZ"

13 11

14 II

15"

16 II

17 II

18 ::'

19 II

20 II

21 II

22 II

"23 II,

27

28

33

3'
3S

36

37

36

3~

... 0 II..
41 II..
42 II..
43 II..
""

":57 II

"58 II

'59 II

60 II

61 II

"62 II

"63 ::

6'" II

65 II

66 ::

67 ::
68 .1

6911

70 II

71 II

72 II

73 II

74 II

92

63

67

66

89

"O

MUDEROHGIA STAUHOT~

PHOBEROCYSTA HEOCOHICA NEOCOHICn

KLEITHRIASPHAERIDIUH CORRUGATUH

CHLAHYOOPHORELLA NYET

GONVAULACYSTA FAS'IGIATA

PSEUDOCE~ATIUH ANAPHRISSUH

HELCHIHOPSIS KOSTROHIEHSIS

PSEUOOCERATIUH PELLIFERUH

OLIGOSPHAERIOJUH1 ASTE~[GERUH

GQHVAULACVSTA HELICOJOEA HELleOIDEA

HESLERTOHIA HESLERTOHEHSlS

SIRHIDOIHIUH GROSSI!

CtRCULOOINIUH AFF. c. ATTAOALICUH

CIRCULOOIHIUH DtSTINCTUH

CRI9RCPERIOIHJUH EDWARDSJJ

KIDKAHStUM POLVPES PDLVPES

LEPTOOJHtUM~ HVALODERHOPSE

HUOEROHGtA TETRACAHTHA

TAHVOSPHAERIDtUM eOLETUS

BATtOLROINIUH 0AEGERI

CHLAHVOOPHORELLA TRABEGULOSA

CLEISTOSPHAERIDIUM? ACICULARE

CLEISTOSPHAERIOIUH HUGUOHIOTII

EXOCHOSPHAERI0lUH PHRAGHITES

HVSTRICHODIHIUH VOIGTI]

L€VISPHAERA CF. L. CRASSIGIHGULATA

OLIGOSPHAERIOIUH COHPLEX

PAREOOIHIA SPP.

SPIHIFERITES SPP .

CASSICULOSPHAERIOIA REJICULATA

HUOEROHGIA AFF. H. SIMPLEX HICROPERFOR

HVSTRICHOSPHAERIOIUH ARBORISPINUH

BATIOLADINIUH LOHGICORNUTUH

OINGOOIHIUH~ ALBERTII

OLIGOSPHAER:OIUH CF. O. PULCHERRIHUH

CR]BROPERIDIHIUH EMILICRISTATUH

TANVOSPHAERIOIUH CF. T. ISOCALAHUS

RHVHCHOOINIOPSIS CF. R. APTIANA

STIPHROSPHAERIOIUH CF. S. ANTHOPHORUH

SURCULDSPHAERIDIUH AFF. S. PHOENIX

PSEUDOCERI=ITIUH

ACHOHOSPHI=IERA? NEPTUNI

BATIO~ADINIUM? EXIGUUM

BATIOLADINIUH HICROPDOUH

ENOOSCRINIUH CAHPANULA

FROHEA FRAGI~IS

OL1GOSPHAERIOIUH POCULUH

TRICHOOINIUH SPEETOHENSE

FLOREHTtNIA HANTELLIl~COOKSOHIAE ~~ovp

KLEITHRIASPHAERID]UH EOIHODES

SENTUSIO)NIUM SP. 2

UALLOOIHJUH KRUT2SCHlI

COROH]FERA

HUDERONGlA CF. H. TOHAS20~ENSIS

FRDHEA SP. l

SUSTILISPHAERA PERLUC]DA

FllrOHEA AHPHORA

PSEUDOCERATIUH TOVEAE SP .

ODOHTOCHITINA OPERCULATA

PALAEOPERIOIHIUN CRETACEUH

SEHTUSIOINIUH SP. 1

OISCORSIFI NAHNA

HVSTRIGHODINIUM AFF. H. FURCATUH

APTE001HIUM RETICULATUH

HVSTRIGHOSPHAERIHA SCHIHOEWOLFII

EHIGUISPHAERA PLECTILIS

SVSTEMATOPHORA AFF. S.

ATDPOOINIUM HAROHEHSE

HVKTERICVSTA? VITREA

OLIGOSPHAERI01UH PERFORATUH

ELLIPSOIOICTVUH IHPERFECTUH

PSEUOOCERATIUH (VARI SP. HOV •

DESHOCVSTA PLE~TA

CALLAIOSPHAERIDlUH ASVHHETRICUH

CARPOOINIUH GRAHULATUH

CAueR PARVR

HAPSOCVSTA! BEHTEAE SP .

LEPTOOIHJUH CANCELLATUH

OLIGOSPHAERIOIUH

OL1GOSPHAERIOIUH PROL(XISPINOSUH

DVDI01NIUH SP. 3

PSEUOOCERATIUH POLVHORPHUN

RHDHBOOELLA PAUCISPJNI=I

V€SPEROPSIS NAVl

ULVELLA NAMHAE

ACRITARCH

PTEROSPERHELLA CF. P. AUSTRALIEHSIS

GOCHTEOOINIA VILLOSA HULTIFURCATA

TUBOTUBERELLA SP •

GOHVAULACVSTA JURASSICA

RIGAUDELLA

SI'I-:(;IES I.OCA'rl()N INOEX

Ind(:x Ilumbers af"(: lllc colunlls in whicll spt:cics "ppcHr.

INIH':X

NUJIIlIIEH SI"':C 11':5

1 2 ACIIOMOSPlIAEnA? NEI"TUN I
H6 ACIUTAnCII

61 APTEODINIUM RETJCIII.A·rUM

68 A'rol~DINI UM IIAIIOJlllJo:NSI~

20 nATIOI.ADINIU'" JAEC..;RI
33 UATIOLADTNIUIlt 1.0NG.lCORNUTUM

41 UA'rJOI.ADINIUf'III MICROI'ODUflI

<13 IJATI0LADINIUflI? l::XIGUUflI

7" CAl.LAIOSPIlAERIDIU... ASVMfIltETHJCU"

15 CARPODINIUM GRANUl.ATUflI

30 CASSJCUI.OSPIIAERIDJA RETICUl.ATA

'16 CAlICA PAnVA

1 CIII.AMVOOI'JlORELLA NYIl,J

21 CIII.AMYOOI'UORELLA THAIlECULOSA

13 CIRCIILODINIUM A"P. C. A'rTADALICUM

11 CJnCUI..ODlNIUM D1STINCTUM

23 CLEISTOSPHAEHIDIUIit HUGUONI0Tl1

22 CLEISTOSPHAERIDIUM? 6CICULARE

53 CORONIPERA OCEANICA

15 CRIBROPERIDINIUfl'I EDWARDSIl

36 CRIBROPERIDINIUfl'I EXJLICRJSTATU'"

73 DESMOCYSTA PLElnA

3" DINGODINIUM? ALUER'fll
6Z D.lSCOnSlA NANNA.

., I ELLII'SOlDICTVUM IMPEItJlECTlJM

Hi ENDOSCIHNIUM CAMPANULA

66 EXIGUISPIIAERA PLECTILIS

24 EXOCHOSPHAERIDIUM PHRAGPHTES

49 PI.OR~NTINIA flllJANTELLlI(COOKSONIAE group
57 FROMEA "MPHORA
4 6 FROMEA pRAGILIS

55 FROMEA SI'" I

88 GOCIITEODJNIA VILLaS" MUL'r!FUnC"T"

5 GONYI\ULACYSTA FAS'tlGI"TA
IO GONYAULACVSTA IIt:LICO.IDEA IlEL]COIIJl~A

90 GONYAUI.ACVSTA JURASS·ICA

77 IIAI~SOCYSTA? DEN·rEAE. SP. NOV,

11 IlESLEHTONIA HESLER'I'ONl::NSlS

63 IIYSTRICIIODINIUM APl', II. FURCATUPl

25 IlYS'rRICIIODINIUM VOJGTTT

32 IlVS'rtllCIIOSPHAERIDIUM AKUOHISP lNUJIIl

65 IlYSTHICIlOSPHAEHINA SCIIlNOEWOLf'll

J6 K!OKANSIU(II'J POLYPES POLYPES

3 KLEITIfRIASPHAERIDIUM CORRUGATUIlI

50 KI.EITHRTASrHAERIDIUM f,OINODf,S

7~ LEPTODINIUM CANCELLATU(II'J
1"1 LEPTODINIUM? IIYALODERMOPSE

26 LEVISPJlAERA CF. L. CRASSJCJNGULATA

31 MUDERONGIA APl". M. SIMPLEX r-tTCROPRHflORATA

54 IIIUDERONGIA CP. M. TOIIIASZOWF.NSlS

I fIlIUDERONGIA STAUROTA

18 /I'IUDERONGIA 'fE'fRACAN·rIIA

7 NELCIIINOPSIS KOSTROflIIIl::NSIS
69 NVK'rERICYSTA? VITREA
59 ODON1'OCIII'I'INA' Ol'ERCUL.ATA

35 OLJGOSPHAERIDIUM CP. O, PUL.CHERRIMU(lIl

79 OLIGOSPIIAERIDIUM CP. O, TOTUM

Z7 OLIGOSPIIAERIDIUflt COflllPLEX

70 OLIGOSPIIAERIDIUM PERPOHATlJM COI..UM

-17 OLIGOSPIIAERIDIU/II POCULUM

80 OLIGOSPIIAERIDIU/II PROLIXJSPINOSUM

9 OI..IGOSPIIA.ERIDIUM? ASTERIGRItUM

81 OVOIDINIUM SP. 3

60 PALAEOPEHIDINIUM CnE'rACEuM

28 PAHEODINIA SPP.
2 PIIOHEHOCYS'rA NEOCOflllCA NEOCOM]CA

6 PSEUDOCERATIUM ANAPHRISSIJM

72 PSRUDOCERATIUM IV to: II 1 SP. NOV.

4 I PSEUDOCERATIUM NUDm1

8 PSEUDOCERATIUM PELLIFERUM

82 PSEUDOCERATIUM POLYMORPHUM

58 PSEUDOCERATIl1M TOVRAE SP. NOV.

87 PTF.ROSPHRIltHLl.A CF. P. AUSTRALU':NSJS

83 RtlOMBODELLA PAUCISPINA

38 RUVNCIIODINIOPSIS Ct". R. APTIANA

91 HICAUDELLA SP.
61 SI:::NTUSIDINIUM SP.

51 SKNTUSIDINIUfl'I SP. Z

12 SIR"'IODINIUJIIl GROSSIl

29 SPINIFERITKS SPP.

39 STIPHROSPHAERIDIUIII CII. S. ANTHOPIlOHUPl
56 SUHTILISPHAERA PERLUCIDA

4 O SUHCULOSPHAERIDI UM AIIP, S. l'UOf.N J),

67 SYSTEMATUPHOHA AIIF. S. CRRTACEA

19 TANYOSPIIAERIDIUfIIIJ BOLl::TUS

37 TANYOSPIIAERIDIUM CJI. T, ISOCALAMUS

48 TJHCIIOOINIUM SPEETONENSE
89 TUUOTUHEREI.LA SP.
85 UI..VELLA NANNA F.

84 VESpEROpSIS MA YI

52 WAL...OOINJUM IRUTZSCHIT

2 3

L. Barr. U. Barr.

1 subzones

IV zones

M. Alb. stages

seclion 21
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IV

M.Alb.

"""l I GLE I STOSPHRER l O J UH' Ae I CULRRE

211 OESHOCYSTA PLE~TA

3 OLIGOSPHAERIOIUH PROLIXl5PINOSUH

PSEUOOCERATrUH CF. P. INTERIORENSE

S STIPHROSPHAERIDIUH CF. S. ANTHOPHORUH

6 OICONOOINIUH ARCTICUH

ENDOSCRINIUH CAMPONULA

e OLIGOSPHAERIOIUH CF. o. PULCHERRIHUH

SENTUSIOINIUH SP. 2

IO CALLAIOSPHAERIOIUH ASVHHETRICUM

II CHLAMVOOPHORELLA TRABECULOSA

12 ELLIPSOIOIGTVUH IHPERFECTUH

\ 13 LEPTODIN[UH CANCt:.LLATUH

14 LEVISPHAERA CF. L. CRASSICINGULATA

l' 15 II ODONTOCHITINA 5INQHl I

"16" SENTUSIOINIUH SP.

17., HALLOOINIUM KRUTZSCHII

lS11 BATIOLAOINIUH JAEGER[

19, CIRCULOOINIUH OIS'rINCTUH

20" EXOCH05PHAERIOIUH PHRAGNITES.,
21 II FLORENTINIA HAMrELLII/COO!<SONIAE group

22" HAPSOCVSTA' BENXEAE SP. HOV.

23 LITOSPHAERIOIUM ARUNUUH

2~ OOONTOCHITINA OPERCULATA

25 OLIGOSPHAERIOIUM COHPLEX

26 PALAEOPERIOIN)UH CRETACEUH

27 PAREOOINIA SPP.

28 P5EUOOCERRTJUH POLYHORPHUH

29 RHOHBOOELLA PAUCISPIHA

30 SPIHIFERITES SPP.

31 VESPEROPSIS HAVI

321J OVOIDIHJUH SP. :.5

33, P5EUOOCERATIUH E15EMAC<11

34: TAMVOSPHAER I D I UM eOLETUS

35'1 KLEITHRIASPHAERIOIUM EOINQOES

36;' PSEuOOCERAT [UH F:XPOl I TIIM

37 OISCORSIA NANNA

36 FROMER FRAGILIS

39 CHICHAOUADIN[UH VEST[TUH

.... 0 FROHEA SP.

OLIGOSPHAERIOIUH PERFORRTUH PERFORATUM

.... 2 CAUCA PARVA

.... 3 OLIGOSPHAERIOIUM CF. O. TOTUH

PTEROSPERHELLA CF. P. AUSTRALIENSIS

subzone

zone

stage
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SPECIES I,OCA'I'JON INDEX

Ifldl~x numb~r.s are the columns in whlch species appear.

INUEX
NlIMIIJ·:n SPEC I ES

" IlA'I'IOJ.AUINIUI't JAEGEIlI

IO CAI.l.A IOSPIIAEB I D I UM ASYMMETIUCUM

42 Cl\tJCI\ PI\UVI\

39 ClIlCIIAOIJADINllIl't VESTITUI't

II CIlI.AMYOOPIlOIIEI.I.A THAll!':CULOSI\.

19 CJIlClIlnDINIUM DIS'I'INC'I'lIl't

I CI.I': I S'I'OSPIIAIW I n 111M? Ae I ClI LA lU-:

2 OI';SMOCYSTA PI.EKTA

OICONOOINIUI't AIlCTICUI't

:17 IJISCOIlSIA NANNA

12 EI.I.IPSOIDIC'I'Ylll"l lMPEUIIECTIJM

7 F.NUOSCH I N l VM CAMPANUI.A

20 EXOC/lOSPIIA,,:n II} IIlM PIIHAGM I TES

li 11l,OUENTINIA MANTEJ.I,II/COOKSONIAE gr'oup

:1. FBOI'tI';A FBAG 11.1 S

-t o '·'UOMI':" SP. I

22 IlAPSOCYSTA'! BEN'I'EI\E SP. NOV.

:15 KI.I·:I'I'lIIlIASPIIAEUIDIUM EOINODES

1:3 I.fo:P'!"OI) I N I UM CANCI·:U.ATUM

11 LEVISI'IIAEIlA CF. L. CRASSrCINGIJLATA

23 I.I'I'OSPIIAEBIDllJM AHlINDUM

21 OI)ON'I'OCIII T I NA OI'I,;IlCULATA

15 OI)ON'I'OCIIITINA SINGIIII
li OI.IGOSPIIAEHIIlIUM CF. O. PUI.CIIEBBIMUM

4:1 OI,IGOSI'IIAEIl:IDIIJM CF. U. 'I'O'I"JM

25 01.1 GOSPItAEn I D lU,., COMPI,EX

"1 OI.IGOSPIIAEItIOIUM PlmFOHATIJM PEHt-'OHATUfWI
;, OI.ICOSPIIAEn I D 111M PUOI, I X I SP INOSUM

:Il OVOIOINllJM SP. :l

26 PAI.AEOPIo:U1DINIlJM CJtETACEUM

27 1"I\II1mOlNIA SPP.
4 PSEUOOCEUAT'llJM CF. P. JNTlmJOHENSH

:13 PSElJl)OClmAT I UM E I SENACI( I J

:l6 PSEUDOCEBATllJM EXPOI.ITU...

28 PSJ·:tJOOCEltI\TlUM I~LYlllOnPIIlJM

11 I'TI':1l0SI'EIlI'tJ';I.I.A Cl'. P. AUSTIlAI.IENSIS

29 BBOI'tIlODI':LL.A I'AUCISl'lNA

16 SJ';NTIJS J D I NIllM SI'. I

9 SEN'I'IJS10INIIIM SP. Z

JO SI'INIPHHITES 51'1' .
5 ST I PIIUOSPHAEH l OlU'" CF. S. ANTIIUf'IIOHUM

3" TANVOSPIlAlmTOJU'" nOLETUS

~ I VESl'EllOl'SlS I'tA VI

17 WALLOl)l NIIJI't KBUTZSClIll

section 22
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IV

M. Albian

TAHYOSPHAERIOIUH SALPIHX

$UBTILISPHAERA PERLUCIDA

OLIGOSPHAER[OIUH CF. O. TOTUM

CLEISTOSPHAERIOIUM HUGUONTOTTI

LEPTOOIHIUH CRHCELLRTUM

BATIOLAOIHIUH JAEGERI

CHLAHVDOPHORELLR TRABECULOSA

GIRCULOOINIUH OISTIHCTUH

CLEISTOSPHAERIOIUH~ ACICULARE

EXOCHOSPHAERIDIUH PHRAGHITES

FLORENTINIA HRN'ELLlr/COO~SONlRE group

HAPSOCVSTA~ 8ENTEAE SP. NOV.

HYSTRICHOOINIUH PULGHRUH PULCHRUH

LEUtSPHAERA CF. L. CRASSICJNGULATA

LITOSPHAERIOIUM AR UNO UH

OOONTOCHITIHA QPERCULATA

la OOOHTOCHITINA SIHGHII

19 OLIGOSPHAERIOJUH

OLIGOSPHAERIO]UH CF. O. PULCHERRIHUH

OLIGOSPHAERIOIUH

PALREOPERIDIHIUH CRETACEUH

PSEUQOCERATIUH E[SENAC~II

PSEUOOCERATIUH EXPOLITUH

RHOHBOOELLA PAUCISPINA

SEHTUSIDINIUH SP. l

SPINIFERITES SPP.

26 TAHVOSPHAERIOIUH OOLETUS

30" UALLOOINIUH KRUTZSCHII

3 l :: PROTOELL I PSOD l H' UH SP l NOCR I STATUH

32" VESPEROPS1S? OIGITATA

33" STIPHROSPHAERIOIUH CF. 5. ANTHOPHORUH

34" GAUCR PARVA

BATIOLAOINIUH SHAFTESBURIENSE SP. HOV •

38" ELLIPSOIDICTVUH IHPERFECTUH

39:: ODOHTDCHITIHA ANCALA

~O:' OICONOOIHIUH ARCTICUH

SENTUSIOINIUH SP. 2

LEPTOOIHIUM' CF. L. OELICRTUH

APTEODIHIUH RE~'CULATUH

PSEUOOCERATIUM POLYHORPHUM

ENOOSCRINIUH CAHPANULA

aOUR~IOINIUH GRANULAT UH

OLIGOSPHAERIOIUH PERFORATUH PERFORATUH

CALLHIOSPHAERIOIUH ASVMHETRIGUH

CORONJFERA OGEAH[C~

D1SCORSIR NANNA

FROHER AHPHORA

52" OLIGOSPHAERIDIUH

CRIBROPERIOINIUH EDWARDSIJ

55 TAHYOSPHAERIDJUH CF. T. ISOCALAHUS

AC,",ITARCH

LEIDFUSA SP •

58" SCI-tIZ.OCYSTIR

59" PTEROSPERHELLA CF. P. AUSTRALIENSIS

subzones

zone
stage

56 ACn l'rAHCH

51 ... I'TEODINIUM CP. A. GRANDE

43 AI'Tl-:ODJNIUM Hl-:'nCULATUM

6 IlATIOLADlNIUr-I JAEGfo:RI

35 IlATIOLADlNrUI"! SII ... FTESBURIENSE SP. NOV.
-16 1l00JHK.llHN I UM GHANULATUM

18 CAI.I.... IOSPIlAIUUDIUM ASVNMETHICIJI'I
3-1 CAUCA PARVA

36 ClllCIIAOUADJNTU... VESTITUIlI

1 CIlI."MVOOl'IIOH~ll.A TUAUECUL.OSA

A CIHCtJLODINIUM DISTINCTUIlI
4 Cl,El STOSPIIA~RIOIUM HUGUONIO'l'll

9 CI.EIS'I'OSI'IIAEUIDJIJM? ACICULARE

49 COnONIFEnA OC!:ANJCA

5J CBllJltOPEIUDINTlJl"! rWWAIWSIl
37 DI~SMOCYSTA PU:KTA

10 I>ICONOI>INIUM AHCTICUIlI

50 D I scons I A NANN'"
3H I·:I.I.IPSOIDIC'I'YUM I ...PEHJI ..:CTUM

"5 I':NI>OSCHINIUM CAMl'ANUlA

IO 1':XOCIlOSI'IlAEIII Il I Ur-! PlIIJAGMJ n:s
I l FI.OHEN'l' I N I A MAN'rm.1. [J /COOKSONI·AE group
5 I FlIDMEA AMPl101M

12 FIIOl'ltI':A FUAGII.IS

13 IlAI'SOCVSTA? I1I':N'l'EAE SP. NOV.

I" IlVSTnlCIlOOINJUM PULClIHUM PULCIIHUM

57 1.l': IOFlJSA SI',

5 1.1-:1''1'01> I N IIlM CANCEI.I./\ TUM

12 1.1-:1''1'01> I N LUM? CII. L. DELl CA'I'UI"!
15 I.EV I SI'IIAEIlA CII _ l.. CflASS IC I NGUI.A'rA

16 1,I'I'OSI'lIAlmlIJIUM /\IlUNDUM
:'19 OnONTOCIlI'I'INA ANCAI.A

17 OUONTOCIII 'l' I NA Ol'EllClJl.ATA

lK Ol)ON'('OCIIITINA SJNGIlIJ
20 OI,IG()SI'IlAlmIDllJM CII. O. I'UI.CIlEHIlII"!LJM

3 OI.IGOSI'IlAERIDllJM CII. O. TOTUI"!

19 OI.IGOSPIII\EHIOIllM COMI'I,EX

-1-' (11.1 GOSI'IIAI·:n I D lUI"! l'EItFOIIJ\TUI"! PEllflOIlA'I'lJM

52 OJ.IGOSPIIAI·:HIDIUI"! I'OCUI.LJM

2 I 01.1 COSI'IIAI·:n I () I Ul"! SP. I

22 I'l\l.AEOI'lm I D I N lUI"! CUE'I'ACEUM
:11 1'1l0·I'OEI,I.IPSOUINltJM SI'INOCHISTATUM

23 I'SI-:UDOCEIlATIIJM EISI';NACKII

2-1 I'SIWDOCEIlATIIJM 1':XI'OI,I'l'UI'I

-1" I'SIWOOCI':IlAT I UM POL.YMOll:I'IIUI'lt

59 l"I'I':lUlSI'I·;ItI"!EI.I.A CfI, P, AUS111A1.I ENSIS
25 HIIOMnODI';I.I.A PAUCISPINA
5R SCIlI;t;(>C:VS'I'IA

26 SI';NTUSIDINllIl"! SI'.

" I SEN'L'IJS I D I N IIJM SI'.

27 SPJNII:EIlJl'ES SPI'.
33 STIPlIItOSI'IIAEHI01Ur-! ,CF. S, ANTIIOPIIOItUM

2 SIlIIT II,J SI'llAI':UJ\ I'lml.lIC I 0/\

2B TANVQSI'IlAI':HIOIlIM UOl.ETlJS
55 TANVOSI'IIAEH 1D l UM Cl.', T, l SOCALI\MlIS

L '1'/\NVOSI'lIAEIt,lD I UM SALP I NX

29 VESPI':JUlPSlS MAVI
32 VESI'I,:nOPSlS? DIGITA'f1\

:10 WAI.I.ODINIUM KnUTZSCIlLJ

seclion 23
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SPECIES LOCATION INDEX
Index numbers are the eolumns 1n Wh1Ch species appear

~ ~ ~ :; ~

: ~: ::
"" '" "" ~ <:n- en Ol:l _ ~

3

v
U. Albian

LITHOSPHAERIOIUH SIPHOMIPHORUH

2 OLIGOSPHAERIOIUH CF. O. PULCHERRIMUH

3 LEVISPHAERA CF. L. CRASSICINGULATA

4 ODONTOCHITINA ANCALA

SENTUSIOIHIUH SP. 1

6 CLEJSTOSPHAERIOIUH HUGUONIOT[]

7 DESMOCVSTA PLE~TA

B FROHEA FRAGILIS

~ HAPSOCVSTA? BENTEAE SP. NOV

10 OOQNTQCHITINA OPERCU~ATA

11 OLIGOSPHAERIOIUH COHPLEK

12 OLIGOSPHAERIOIUH CF. O. TOTUH

13 OVOIOINIUH? SP. 1

14 PALAEOPERIOINIUM CRETRCEUM

"15 II PALAEOPERIOINIUHl' SP. 1,
16 PSEUOOCERATIUH AFF. P. EXPOLITUH

17 RHOHBOOELLA PAUCISPINA

la SPINIFERITES SPP.

l~ SUBTILISPHAERA ~ALAALLITI SP. HOV.

20 EPELIOOSPHAERIOIA SP. 1

21 CIRCULODIHIUM OISTINCTUH

22 BATIOLADIHIUH JAEGERI

23 CHLAHVOOPHORELLR HVEI

24 CHLAHYDOPHORELLA TRABECULOSA

25 OOROCVSTA LITOTES

26 EHOCHOSPHAERIDIUM PHRAGMITES

27 FROHEA AFF. F. EXPOLITA

2811 PALAEOHVSTRIGHOPHORA IHFUSQRIOOES

"29 II FROHEA SP. l,
30 BOUR~IOIN]UM GRANULATUH

31 CRIBROPERIOINIUH lHTRlCATUH

32 SENTUSIO[HIUH SP. 2

33 XEHASCUS CERATIO[OES

34 FLOREHTINIA HAMTELLII 'COO~SONIAE group

35 ~IOKANSIUH POLVPES POLVPES

36 GLEISTOSPHAERIOIUH? ACICULARE

37 XIPHOPHORIOIUH AL AT UH

3B ACRITARCH

39 SCHI20CVSTIA

subzone

zone

stage

INDEX
NUMRER

38

22
30

23
21
2\

6
36
31

7
25
20
26

34

27
8

29
9

35
3
I
1

IO
2

12

11
13
28

14
15

16
17
39

5

32
18

19
33
37

SPECIES

ACRITARCIl
BATIOLADINIUM JAEGERI
ROURKIDINIUM GRANULATUM
CIlLAMYDOPIlORELLA NYEI
CIlLAMYDOPIlORELLA TRARECULOSA
CIRCULODINIUM DISTINCTUM
CLEISTOSPIlAERIDIUM IlUGUONIOTII
CLEISTOSPIlAERIDIUM? ACICULARE
CRIBROPERIBINIUM INTRICATUM
DESMOCYSTA PLEK'I'A
DOROCYSTA LITOTES
EPELIDOSPIlAERIDIA SP. I

EXOCIlOSPIlAEIlIBIUM PIlRAGMITES
FLORENTINIA MANTELLII/COOKSONIAE group
FROMEA AFF. F. EXPOLITA
FROMEA FRAGILIS
PROMEA SP. l
IlAPSOCYSTA? RENTEAE SP. NOV
KIOKANSlUM POLYPES POLYPES
LEVISPIlAERA CP. L. CRASSICINGULNrA
LITIlOSPIlAERIDIUM SIPIlONIPIlORUM
ODONTOCIlITINA ANCALA
ODONTOCHITINA OPERCULATA
OLIGOSPIlAERIDIUM CP. O. PIlLCIlERRIMUM
OLIGOSPHAERIDIUM CP. O. TOTUM
OLIGOSPHAERIDIUM COMPLEX
OVOIDINIUM? SP. l
PALAEOIlYSTRICHOPHORA INFUSORIODES
PALAEOPERIDINIUM CRETACEUM
PALAEOPERIDINIUM? SP. I
PSEUDOCERATIUM APP. P. EXPOLITUM
HHOMBODELLA PAUCISPINA
SCHIZOCYSTIA
SENTUSIDINIUM SP.
SF,NTUSIDINIUM SP.
SPINIPERITES SPP.
SUB'I' lLISPHAERA KALAALLITl SP. NOV.
XENASCUS CERATIOIDES
XIPHOPIIORIDIUM ALATUM

section 24
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v
u. Albian

It II
II II
II Il
Il Il
Il II
Il II
Il II

" II
II It
II II
It II, "

""l II FROMEA AFF. F. EXPOLITA

"2 It FROHEA SP. I

"311 LEUISPHAERA CF. L. CRASSICINGULATA

"411 SEHYUSIOINIUH VERRUCOSUH

"Su TAMVOSPHAERIOIUH CF. T. ISOCALAHUS

"611 TANVOSPHAERIDIUH SALPINH

"711 BATIOLAOINIUH JAEGERl

"8u OLIGOSPHAERID]U~ CF. D. TOTUH

"711 PALAEOPERIOIHIUM CRETA~EUN

"1011 EPELIDOSPHAERIDIA SP. J

", 11 II EKOCHOSPHAERIDIUH PHRAQH(TES
.1 ..
II 1211 OLIGOSPHAERIOIUH COHPLEH
l' 'III 13 Il PALAEOHYSTR I CHOPHORA .NF·USOR [ODES
II II
II 1411 CHLAHVOOPHORELLA TRABECULOSA
Il Il
II lS11 CIRCULODINIUH OISTIHCTUH
II ti
II 1611 CLEJSTQSPHAERIDIUH? ACICULARE
II II
II L711 DOROCVSTA LITOTES
II II
II lB'1 FROHEA FRAGILIS
II II
II 1911 HRPSOCV$TA? BENTEAE SP. NOV.
II II
II 2011 OOONTOCHITINA OPERCULATA
II II
Il 2111 OVOIDINIUH? SP. 1
Il II
II 2211 PSEUOOCERATIUH AFF. P. EXPOLITUH
Il II
112311 RHOHBOOELLA PAUCISPIHA
Il Il
112411 SENTUSIOIHIUH SP. 1
Il ti
tr 2511 SPINIFERITES SPP.
Il 11
II 2611 SUBTILlSPHAERA ~ALAALLITl SP. NOV.
II II
112711 XIPHOPHORIOIUH ALATUH
II Il

ZBll BOURKIDIHIUH GRAHULATUH

"Z71l KIO~AHSIUH POLVPES POLVPES

"3011 WALLOOINIUH LUNA

"31 II XENASCUS CERATIOIDES

32: CLEISTQSPHAERIOIUH HUGUOHIOTII

"3311 DESHOCVSTA PLEKTA

"3411 PALAEOPERIOIHIUM? Sp. I

35:: FLOREHTIHIA HANTELLII/COO~SOHIAE group

"3611 SENTUSIOIHIUH SP. 2

37:: LAGEHAOIHIUH? HEHBRAHDIOEA

"3811 OOONTOCHITIMA ANCALA

37:: OLIGOSPHAERIDJUH CF. O. PULCHERRIHUH
" 1/Il 40" ACRITARCH

:: 11: PTEROSPERHELLA CF. P. AUSTRALIEH5IS

subzone

zone

slage

SPECIES LOCATION INDEX
Index numbers are the columns in which species appear.

INDEX
NUMBER SPECIES

40 ACRITARCH
1 BATIOLADINIUM JAEGERI

28 BOURKlDINIUM GRANULATUM
14 CHLAMYDOPHORELLA TRABECULOSA
15 CIRCULODINIUM DISTINCTUM
32 CLEISTOSPHAERIDIUM HUGUONIOTII
16 CLEISTOSPHAERIDIUM? ACICULARE
33 DESMOCYSTA PLEKTA
17 DOROCYSTA LITOTES
10 EPELIDOSPHAERIDIA SP. l

Il EXOCHOSPHAERIDIUM PIIRAGMITES
35 PLORENTINIA MANTELLII/COOKSONIAE group

1 PROMEA APP. P. EXPOL.ITA
18 PROMEA PRAGILIS

2 PROMEA SP. l

19 HAPSOCYSTA? BENTEAE SP. NOV.
29 KIOKANSlUM POL.YPES POL.YPES
37 LAGENADINIUM? (lIEMBRANOIDEA

3 LEVISPHAERA CP. L. CRASSICINGULATA
38 ODONTOCHITINA ANCALA
20 ODONTOCHITINA OPERCULATA
39 OLIGOSPHAERIDIUM CP. O. PULCHERRIMUM

8 OLlGOSPHAERIDIUM CP. O. TOTUM
12 OLIGOSPHAERIDIUM COMPLEX
21 OVOIDINIUM? SP. l
13 PALAEOHYSTRICHOPHORA INPUSORIODES

9 PALAEOPERIDINIUM CRETACEUM
34 PALAEOPERIDINIUM? SP. l

22 PSEUDOCERATIUM APP. P. EXPOLITUM
41 PTEROSPERMELLA CP. P. AUSTRALIENSIS
23 RHOMBODELLA PAUCISPINA
24 SENTUSIDINIUM SP. l

36 SENTUSIDINIUM SP. 2
4 SENTUSIDINIUM VERRUCOSU(lI

25 SPINIPERITES SPP.
26 SUBTILISPHAERA KALAALLITI SP. NOV.

5 TANYOSPHAERIDIUM CP. T. ISOCALAMUS
6 TANYOSPHAERIDIUM SALPINX

30 WALLODINIUM LUNA
3' XENASCUS CERATIOIDES
21 XIPHOPHORIDIUM AL.ATUM

seclion 25
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37 SUBTILISPHAERA <ALAALLITI SP. NOV •

•~ 38 8ATIOLADINIUH SHAFTEseURIENSE SP. NOV.

.~ 39 CATASTOHOCVSTIS HICRORETICULATA

•.~ ~o CHICHAOUADINIUN VESTITUM

.~ OISCORSIA NANNA

.~ ~z ELLIPSOIOICTVUM (HPERFECTUH

.~ 43 HAPSOCVSTA? BENTEAE SP. NOV .

•~ 44 LITOSPHAERIOIUH ARUNOUH

.~ ~s OLIGOSPHAERIOIUH CF. O. TOTUN

.. 6

o~ "7

..~ -la.. ,.
50

WWW(o)
C1'V1 Ul (1\

CJ'l~~cn

NNNU
~ OD ID =

-

"o-
o_.~

o-=<~
._~

o_~

o-.i
._o~

o-i
o-i-

'-i
.-1:=
._.~

o_~
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0- •.-...-
o -'-c-
o-l-
. -1--

.0-
4

"""""
""""""1 " FROHEA AMPHORA

"2" OLJGOSPHAERIOJUH SP. 1

3 11 WALLOOINIUH ~RUTZSCHtt

"411 CIRCULOOINIUH OISTINCTUH

"~II FLOREHTIHI~ HANTELLII/COO~SON)AE group

611 OOONTQCHITINA DPERCULATA

7: BATIOLAOIHIVH MICROPODUH

OH BATIOLAOINIUH? PELLIFERUH

"911 CRuen PARVA

1011 CRIBROPERIOINIUH EDWARDSIl

11 IO CRJBROPERIOIN]UM7 AFF. C. CORNUTUH

1211 HESLERTOHIA HESLERTONENSIS

1311 HVSTRICHOSPHAERINR SCHINDEWDLFJJ

1~'1 KLEITHRIASPHAERtOIUH EOIHOOES

lS l1 LEPTOOINIUH! CF. L. OELICATUH

1611 PSEUDOCERATIUH POLVMORPHUH

"1711 CIRCULOOINIUH BREVJSPINOSUH

"1011 VESPEROPSIS LOHGIGORNJS

1911 BATIOLAOINIUH JAEGERt

"20" CHLAHVOOPHQRELLA TRABECULOSA

21 II CLEISTOSPHAERIOIUM? ACICULARE

22" EXOCHOSPHRERIOIUM PHRRGHITES

"23 FROMER FRRGILIS

24 ~IO~ANSIUM POLVPES POLVPES

ZS LEVISPHAERA CF. L. CRASSIC(HGULATA

26 OOONTOCHITINA SINGHI1

27 OLIGOSPHAERIOIUM COMPLEH

ZB PALREOPERIOIHIUM CR€TACEUH

29 PSEUOOCERRTIUH E(SENAC~II

30 SPINIFERITES SPP .

31 VESPEROPS~S HAVI

32.• LEPTOOINIUH? HVALOOERMOPSE

33 •• CHLAHVOOPHORELLA NVEI

34,1 OLIGOSPHRERIOIUH CF. O. PULCHERRINUH

35,. SENTUSIOtHIUH SP .

36 SENTUSIOIHIUH SP. Z

PALAEOPERIOIHIUM~ SP .

PSEUOOCERATIUH EXPOLITUH

RHOHBOOELLR PRUClSPIHA

PTEROSPERMELLA CF. P. AUSTRALIENSIS

?'HAIR FROM LEAF

subzones
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SPECIES LOCATION INDEX
Index numbers are the columns 1n which species appear.

INDEX
NU~BER SPECIES

50 ?HAIR PRO~ LEAP
19 BATIOLADJNIU~ JAEGERI

7 BATTOLADJNIU~ ~ICROPODU~

38 BATI0LADINIU~ SHAPTESBURIENSE SP. NOV.
8 BATIOLADINIU~? PELLIPERU~

39 CATASTO~OCYSTIS ~ICRORETICULATA

9 CAUCA PARVA
40 CtllCHAOUADlNIU~ VEST.ITU~

33 CHLA~YDOPHORELLA NYEI
20 CIlLA~YDOPIlORELLA TRABECULOSA
t7 CIRCULODINIU~ BREVISPINOSU~

4 CIHCULODINIU~ DISTINCTU~

21 CI.ElSTOSPIlAERIDIU~? ACICULARt;
IO CHIBROPEHIDINIU~ EDWARDSIl
tI CRIBROPERIDJNIU~? APP. C. CORNUTU~

4t DlSCOHSlA NANNA
42 EI.LIPSOIDICTYU~ IMPERPECTU~

22 F.XOCIlOSPIlAERIDIUl'I PIlHAGl'IITES
5 P.LOH~;NTlNIA l'IANTELLII /COOKSONIAE gcoup
l P.HOMEA Al'IPIIOHA

23 PHOMEA PHAGILIS
43 IlAPSOCYSTA? BENTEAE SP. NOV.
12 IlF,SLEHTONIA IlESLF.RTONENSIS
13 IIYSTRICUOSPIIAEHINA SCIIINDEWOI.PTl
24 KIOKANSIU~ I'OLYPES POLYPES
14 KI.F.JTIIRiASPIIAERIDIUl'I EOINODES
15 L~;PTODINlUM? CP.. L. DELlCATU~

32 I.EPTODINIU"'? HYALODERMOPSE

25 LEVISPIlAERA CP. 1.. CRASSICINGULATA
H l.1TOSPIlAEHIDIU~ ARUNDUM

6 ODONTOCIIJTINA OPERCULATA
26 ODONTOCIIITJNA SINGIlII
34 OLIGOSPIlAERIDIUM CF. O. PULCHERRIMU~

45 OI.lGOSI'IIAERIDJUM CP. O. TOTUM
27 0I.1GOSPIIAERIDIUM CO"'PLEX

2 Ol. JGOSPIlAEHl DI UM SP. I
28 PALAI;OP~:RIDINIUM CRETACEU~

46 PALAEOPEHIDINIUM? SP. 1
29 PSEUDOCEHATIUM EJSENACKII
4 7 PS~:UDOCF.HATIU~ EXPOLlTU~

16 PS~:UDOCEHATIU~ POLYMORPIIU~

49 PTEHOSPEH~I;LLA CF. P. AUSTHALJENSJS
48 HHOI'IUODELLA PAUCISPINA
35 SENTUSIDINJUM SP. 1
36 SENTUSIDINJU~ SP. 2
30 SPINIFEHITES SI'I'.
37 SUBTILISPHAERA KALAALLITI SP. NOV.
18 VESPEROPSIS LONGICOHNIS
31 VESPEROPSIS ~AYl

3 WALLODINJUM KRUTZSCHII

section 26

III

L. Alb.

IV

M.Alb.

zones

stages
Spaths Plateau Hold with Hope
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6

7

3

5

I UATIOLADINIUM JAEGERI
2 CAUCA PARVA
3 CIIl.A~YDOPHORELLA TRABECULOSA
• CIÆISTOSPIIAERIDIUM? ACICULARE
5 DOROCYSTA LITOTES
6 EPf:LIDOSI'IIAERIDJA SP. 1
7 pRO~EA PRAGILIS
8 IIAPSOCYSTA? BENTEAE SP. NOV.
9 ODONTOCHITINA ANCALA

IO OLIGOSPIIAERIDIUM Cl'. O. PULCHERHI~U~

11 OLIGOSPIIAERJDIUM COMPLEX
12 OVOID1NIUM? SP. I
13 PALAt:OPEHIDINIUM CHETACEU~

11 PALAEOPERIDINIUM? SP. I
15 RIIOMOODELLA PAUCISPINA
16 SPINTPEHITES SPP.
17 SUUTILlSpIIAf:RA KALAALLITI SP. NOV.
18 XENASCUS CERATIOIDES
19 XIplIOPIIORTDIUM ALATU~

SPECIES LOCATION INDEX
Index numbers are the columns 1n which species appear.

TNDEX
NU~UER SPECIES

BATIOLADINIUH JAEGERI

CAueA PARVA

CHLAHVOOPHORELLA TRABECULOSA

CLEISTOSPHAERIOIUH? RCICULARE

OOROCVSTA LITOTES

EPELJOOSPHAERI01A SP. l

FROHEA FRAGILIS

HAPSOCYSTA' BEHTEAE SP. NOV.

OOOHTOCHITINA AHCALA

OLIGOSPHAER10IUH CF. O. PULCHERRIHUH

OLIGOSPHAERIOIUH COMPLEK

OVOIDIHIUH' SP. 1

PALAEOPERIOINIUH CRETACEuM

PALAEOPERIOINIUH? SP. 1

RHOHBOOELLA PAUCISPINA

SPINIFERITES SPP .

SUBTILtSPHAERA KALAALLfTI SP. NOV.

XEHASCUS CERATrOIDES

XIPHOPHORIOIUH ALATUH

e

""
"""""""""".,

2

I e

12

.3

,o

"
"II 19

'7
• 6

"""""""""
"""
"
"
"
"
""
"
"

"
"
"
II 1'l

II IS

"

'"N
'"

-
CD-
3 subzone section 27

V zone

U. Alb. stage
Tobias Dal Hope with Hope

SPECIES LOCATION INDEX
Index numbcrs are lhc· columns in which species appear.

'" ~
,-

Jl Jl ""
'" '" ""'" '" "- - ,
'" '"'" '"'" co

INDEX
NIJflIllEH SPECIES

24

26

-

1

2

3

4"

"5 "
"6 "

"7 "

"B"

"l 911

"10 II

"11 II

"12 II

"13"

"1 4 u

"15,

16

17

,e
15'

20

21

22

23,
"Il 2'5

""

OESHOCVSTA PLEKTA

PSEUDOCERATIUH AFF. P. EXPOLITUH

BATIOLADINIUH JAEGERI

BOUR~IDINIUH GRANULATUM

CHLAHVOOPHORELLA TRABECULOSA

CLEISTOSPHAERIOIUH HUGUQNIOTIl

DOROCVSTA LITOTES

EPEL IODSPHAER 1 O' A SP. l

EKICHOSPHAERIOIUH PHRAGHITES

FLORENTIN~A HANTELLII/COOKSONIAE g~oup

HAPSOCYSTA~ BENTEAE SP. NOV.

ODONTOCH[TINA OPERCULATA

OLIGOSPHAERIOJUH COHPLEX

OLIGOSPHAERIOIUH CF. 0_ TO TUN

PALAEOPERIOIHIUH CRETACEUH

PALAEOPER]OIHIUH~ SP. l

RHOHBOOELLA PAUCrSPJHA

SENTUSIOINIUH SP. 1

SPIHIFERITES SPP.

SUBTILISPHAERA KALAALLITI SP. NOV.

CLEISTOSPHAERIOIUH? ACICULARE

OLIGOSPHAERIOIUH CF. o. PULCHERRIHUH

PALAEOHVSTRICHOPHORA I~FUSORIOOES

WALLODINIUH LUHA

XIPHOPHORIOIUH ALATUM

ACRITARCH

26
3

•
5

6
21

l
7
R
9

IO
II
12

22
14

13
23

IS
16

2
17
18
19

20
2.
25

ACRlTARCII
UATIOLADINIU~ JAEGEHI
ROURKIDINIUM GRANULATU~

CIILA~YDOpIIORELLA TRAUECULOSA
CLEISTOSPIIAERIDIU~ IIUGUONIO'flI
CIÆISTOSPIIAEHIDIUM? ACIClILARE
D>:S~OCYSTA pLEKTA
DOIlOCYSTA LITOTES
EpELIDOSPHAERIDIA SP. I
EXICHOSplIAERIDIUM PHRAGMITES
PLORENTINIA MANTELLII/COOKSONIAE group
HApSOCYSTA? DENTEAE SP. NOV.
ODONTOCIIITINA OpERCULATA
OLIGOSPHAERIDIU~ Cl'. O. pULCIIERRIMU~

OLIGOSpIIAERIDIU~ CP. O. TOTUM
OLIGOSPIIAERIDIU~ COMpLEX
pALAEOHYSTRICIIOPIJOHA INPUSORIODES
pALAEOpERIDINIU~ CHETACEUM
pALAEOPERIDINIU~? SP. I
pSF.UDOCERATIUM AH. P. EXpOLITUM
HIIOMBODELLA PAUCISPINA
SENTUSIDINIUM SP. 1
SpINIFERITES spp.
SUBTILlspHAERA KALAALLITI SP. NOV.
WALLODINIU~ LUNA
XJpHOpIIORIDIU~ ALATU~

2 subzone section 28
V zone

U. Alb. stage
Lygnaelv Hold with Hope
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SPECIES LOCATION IND~X

Index numbers are Lhe columns 1n which spcc1es appear.
3

'"~
'"'"'"'"

2

3

4

S

6

7

a

"IO

11

12

13

'4

IS

16

"1711

"le II

19 II

"2011

21 II

"ZZ II

"23 'I

"2411

"2S II

"2611

"27 ti

Z81l

"2911

"3011

31 II

3Zll

3311

34,

3:S "

BATJOLAOIHIUH JAEGERI

BATIOLADIHIUM SHAFTESBURIENSE SP. MOV.

BOURKIOIHIUH GRANULATUM

CHLAMVOOPHORELLA TRABECULDSA

CJRCULOOIHIUH DIST(NCTUH

C1RCULOOIHIUH SP.

CRIBROPERIOINIUH EDWARDSI!

DOROCYSTA LITOTES

EXOCHOSPHAERIOIUH PHRAGM[TES

FLORENTIN]A "AHTELLII~COOKSON]AE 9roup

HAPSOCVSTA? BEHTEAE SP. HOV.

LEPTODINrUH~ CF. L. OELICATUH

LEVISPHAERA CF. L. GRASSICINGULATA

LITDSPHAERIDIUH ARUNOUH

ODONTOCHITJNA OPERCULATA

OOOHTOCHITINA SINGHJr

OLIGOSPHAERIO]UH COHPLEX

OLIGOSPHAERIOIUH PERFORATUH COLUH

OLIGOSPHAERIOIUM CF. O. PULCHERRIMUH

DLIGOSPHAERIOIUH CF. O. TOTUM

OLIGOSPHAE~IDJUM SP. 1

PALAEOPERIOINIUH CRETACEUM

PALAEOPERIOINIUH~ SP.

PSEUDOCERATIUM EISENAC~II

PSEUOOCERATIUH E~POLITUH

PSEUDOCERATIUM POLVHORPHUH

RHOHBOOELLA PAUCISPIHA

SPINIFERITES SPP.

SUBTILISPHAERA <ALAALLITf SP. MaV.

SEMTUSIOINIUM SP.

SENTUSIO[NIUM SP. 2

WIGGINSIELLA GRANOSTnNOICA

ACRITARCH

LE l OFUSA SP.

PTEROSPERHELLA CF. P. AUSTRALJENSJS

INDEX
NUI'IRER

33

I

2
3

4

5
6

1

8
9

IO

II

34

12

13

J 4
15

J 6

J9

20
11

18

2 J

2Z

23
24
25
26
35
21

30

31

28
29
32

SPECIES

ACRITARCII
RATTOI.ADINIUI'I JAEGERI
RATIOLADINIUfIl SIIAFTESBURIENSE SP. NOV.
OOURKIDINIUI'I GRANULATUI'I
CIILAI'IYDOPHORELLA TRARECULOSA
CIRCULODINIUI'I DISTINCTUI'I
CIRCULODINIUI'I SP'. I
CRIBROPERIDINIUI'I EDWARDSII
DOROCYSTA LITOTES
EXOCIIOSPIIAERIDIUfIl PHRACfIlITES
FLORENTINIA fIlANTELLII/COOKSONIAE group
IIAPSOCYSTA? BENT'EAE SP. NOV.
LElOFUSA SP.
LEPTODJNIUI'I? CF. L. DELICATUfIl
LEVISI'IIAERA CF. L. CRASSICINCULATA
LITOSPIIAERIDJUI'I ARUNDUI'I
ODONTOCHITINA OPERCULATA
ODONTOCIIITINA SINGIIII
OLlGOSI'IIAERIDIUI'I CF. O. PllLCIIERRIfIlUI'I
OLIGOSPIIAERIDIUI'I CF. O. TOTUI'I
OI.IGOSPIIAEIIIDIUI'I COI'II'LEX
OL.lGOSPIIAERIDIlll'I PERFORATllI'I COLUI'I
OLlGOSPIIAERIDIUI'I SP. I
PAI.AEOPERIDINIUI'I CRETACEUI'I
PALAEOPEHJDINIUfIl? SP. I
PSElJIlOCERATIUI'I EISENACKII
PSEUDOCERATIUI'I EXPOLITUfIl
PSEllDOCERATIUI'I POLYNORPIIUN
I'TEROSPEllfIlEI.LA CF. P. AUSTRALIENSIS
HIIOfllOODELLA PAllCISPINA
SENTllSJDINlUfIl SP. I
SENTUSIDINIUI'I SI'. 2
SPTNTFERTTES SPP.
SURTTLTSPIIAF.HA KAI.AAI.LTTI SP. NOV,
WIGGINSIELLA GHANDSTANDJCA

subzone

V zone

U.Alb, stage

section 29
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SPECII';S LOCATION INDEX
Index numbers are the columns in wh1ch species appear.
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INDEX
NIJMBER SPECIES

_ -=-.__ .
.-.

'-

._.._.----

.-.-

... -._-..

._.-..-.-.__ .

._._.
.~...~ ..~.~.

.-_ .._-
.-.

.-.

:2 CAUGA P!=IRVA

3" APTEOOIHIUM RETICULATUH

411 CIRCULOOIHIUM

5" LAGEHADIN]UH~ HEHBRANOIDIUH

CIRCULODIHIUH OISTINTUH

VE5PEROPSlS HAVI

SENTUSIDIHIUH SP. 2

BOUR~10IHIUH GRRHULATUH

OLIGOSPHAERIOJUH CQHPLEX

BATIOL~D[HIUH JAEGERI

CLEISTOSPHAERIDIUH HUGUOHIOTIJ

13 DESHO~STA PLE~TA

OOROCVSTA LITOTES

EXOCHOSPHAERIOIUH PHRAOHITES

HAPSOCVSTA' BEMTEAE SP. HOV.

LEVISPHAERA CF. L. CRASSIC.NGULATA

OOOHTOCHITIHA OPERCULATA

PALAEOPERIOINIUH? SP. l

20" PALAEOPERIOIHIUH CRETACEUH

:2] " RHOHBOOELLA PRue I SP I HA

22" SEHTUSIDIHIUH SP. l

Z~" LITOSPHAERIOIUH ARUHDUH

25,. PSEUOOCERATIUH AFF. P. EXPOLITUH

26" OOOHTOCHITJHA ANCALA

27" ~ALLOOIHIUH ~RUTZSCHII

2B'1 CHLAMVOOPHORELLA TRABECULOSA

29" FROMEA FRAGILIS

CLEISTQSPHAERIQIUH? ACICULARE

FLOREMTIMJA HAHTELLII/COOKSOMJAE group

32:: ~IPHOPHORIOIUH ALATUH

33" LUXAOINIUN SP.

34, ~IGGINSIELLA GRAHOSTAHOICA

35 PAREOOIHIA SPP.

36 PTEROSPERHELLA CF. P. AUSTRALIEMSIS

SPIHIFERITES SPP.

ENDOSGRINIUH CAHPANULA

CRIBROPERIDIHIUH TEHSIFTENSE

FROHEA AHPHORA

41 QVOIDIHIUH? SP. l

PALAEOHVSTRICHOPHORA IHFUSORIOOES

43 ~IO~ANSIUH POLVPES PDLVPES

OLIGOSPHAERIOIUH CF. O. PULCHERRIHUH

45 CRJBROPERIDIUIUH EDWARDSII

CHLAHVOOPHORELLA NYEI

OVOIDJHIUH SP. 2

OLJGOSPHAERIOIUH

XEHAXCUS CERATIOIOES

50 FROMEA AFF. F. EXPOLITA

ACRITARCH

52 LEJOFUSA SP.

SCHI20CVSTIA

:54 ULVELLA

51 ACRITARCtI

3 APTEODINIUM RETICULATUM

II 8ATIOLADINJUJlt JAEGERJ

9 "OURK! Dl NIUM GRANUL.A'rUM
2 CAUCA PARVA

46 CIILA..VDOPIIORELL.A NVEI

28 CIII.AMYDOPIIORELLA TRABECULOSA
6 CIRCULODINIUM DISTINTUM

~ CIRCULODINIUM SP. I
12 CL.EISTOSPIIAEHIDIUM IIUGUONIOTII

30 CLEISTOSPHAERIDIUM? ACICULARE
39 CnTEJROPERIDINIUM 'rENSIFTENSE

45 CHll:JROPERIDJUIUM EDWARDSIl
J:J DESMoeVSTA PL,EK'fA

I -t DOHOCVSTA LITOTES
38 ..:NDOSCHINIUM CAMPANULA

15 EXOCIlOSPIIAEHIDIUM PIIRAGrwlITES
31 "·l.OREN'fINIA MANTEL.LII/COOKSONIAE group
50 F'WM":A A!lp. P. EXPOLITA
-10 ,,'ROMEA AMPIIOHA

29 PROMEA PRAGILIS
16 HAPSOCYSTA? DENTEAE SP. NOV.

-13 KlOKANSIU", POLYPES POLYPES

5 LAGENADINJ UM? MEMBHANOIDIU..

52 LP.lOPUSA SP.
17 l.IWlSPIlAERA ep. L. CRASSICINGULA'rA

2-1 1.ITOSPIlARIHDJUfWI ARUNDUM
33 LUXADINIUM SP.
26 ODONTOCIIITINA ANCAL.A
18 ODONToellJT INA OPERCULATA

01 -1 OI,IGOSPIIA":Rl DIUM CP. O. PULCHERRIMUM
10 OL.IGOSPIIAERIDIUM COMPLEX

-t8 OLIGOSPIIAERIDIUM POCULUM
I OLIGOSPltAERID1UM SP. J

-t7 OVOIDJNJU.. SP. 2

-t I OVOlUINIUM? sr. I
-t 2 PALAEOIlYSTRl CUOPIIORA INFUSORIODES
20 l'AI.AgOPEIHDINIlJM CHRTACEUM

19 PALAEOPERTDTNIUM? SP. J

35 PAREODl NJ A SPP .

25 PSEUDOCEHATIUM ",PF. P. EXPOL.ITUPI
36 PTEnOSPEHMELLA ep. P. AUSTRALIENSIS

21 RIIOMBODEL.LA PAUCISPINA

53 SClll ZOCVSTIA

22 SF:NTUSlDINIUrwI SP .

8 Sfo:NTUSJDJNIUM SP .
J1 SPINIPERITES SPP.
23 SUOTI LlSPIIArmA KALAALLJTI SP. NOV.
54 ULVELLA NANNAE

7 VESPEHoPSIS MAV I

27 WAL.L.ODINIUM KHUTZSCIIII

34 WTGGINSIELLA GRANDSTANDICA
49 Xf,NAXCUS CERATIOIDES

32 XIPHOPHOHIDIUM ALA'rulWl

2

v
U. Albian

3 subzones

zone

stage

section 30
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SPECIES LOCATION INDEX
Index numbcrs are the columns in which species appear.

SPECIES

l

2

3

4

"6
7

B

9

IO

Il

12

13

14

l"
16

17

IB

19

20

21

22

23

24

2"

26

27

2B

29

30

" 31"" 32"
" 33 II

" 34 II"" "" 3~ II

36 II

"37 II

"38 II

3.,. II

'40 II

""l II

"42 II

"'4311

".... II

"45 Il

GALLAIOSPHAERIOIUM ASVMMETRICUM

CIRCULOOINIUH OISTJHGTUM

FROHEA FlHPHORA

ODONTOCHITINA ANCALA

OLIGOSPHAERJOIUH CF. O. TOTUH

DISCQRSIA NANNA

FROHEA FRAGILJS

~IO~ANSJUH POLVPES POLVPES

BATIOLAOINIUH JAEGERI

OESMOCVSTA PLE~TA

OORDCVSTA LITOTES

FLORENTINIA HANTELLII/COOKSON]AE group

PALAEOHVSTRICHOPHORA lNFUSORIODES

PSEUOOCERATJUH EXPOLITUH

SENTUSIOINJUH SP. l

SPINIFER[TES SPP.

~IGGINSIELLA GRANDSTAHOlGA

GAUGA PARVA

CHLAHVOOPHORELLA TRABEGULOSA

CIRCULOOINJUH SP. 1

GLEISTOSPHAERIOJUH? ACICULARE

EXOCHOSPHAERIOIUH PHRAGMITES

HAPSOCV5TA? BENTERE SP. NOV.

LEVISPHAERA CF. L. CRASSICINGULATA

OOONTOCHITIHA OPERCULATA

OLJGOSPHAERIOIUH COHPLEK

PALAEOPERIDIHIUH? SP. 1

PALAEOPERIOIHJUH CRETACEUH

SUBTILISPHAERA ~ALAALLITI SP. NOV.

VESPEROPSlS HAYI

APTEOOIHIUH RETICULATUN

LITOSPHAERIOIUM ARUHOUM

OLIGOSPHAERIOIUH POCULUM

OLIGOSPHAERIDIUH CF. O. PULCHERRIHUH

XIPHOPHORIOJUH ALATUH

CRIBROPERIOJHIUH INTRICATUH

WALLOOINIUM KRUT2SCHII

WALLOOINIUM LUNA

RHOMBOOELLA PAUC[SPIHA

LUKAOINJUH SP.

PSEUDOCERATIUH AFF. P. EXPDLITUH

PTEROSPERHELLA GF. P. AUSTRALIEHSI~

LEIOFUSA SP.

SCHI20CVSTIA

ULVELLA HANNA E

31

9

I

18
19

2
20
21

36
IO

6

II
22

12

3

7
23

8

13
21

32

10
1

25
31

5

26
33

13

28
27
11
11

42
39

41
15
16
29
15

30
37
38

17
35

APTEODINIU~ RETICULATU~

BATIOLADINIU~ JAEGERI
CALLAIOSPHAERIDIU~ ASY~~ETRICU~

CAUCA PARVA
CIILAMYDOPIIORELLA TRABECULOSA
CIRCULODINIUM DISTINCTUM
CIRCULODINIUM SP. I
CLEISTOSPIIAEAIDIUM? ACICULARE
CHI13ROPERIDINIU~ INTRICATU~

DES~OCYSTA PLEKTA
DISCORSIA NANNA
DOROCYSTA LITOTES
EXOCHOSPIIAERIDIUM PHRAGMI'J'ES
FLOHENTINIA MANTELLII/COOKSONIAE group
FRO~EA AMPllORA
FRO~EA FAAGILIS
IIAPSOCYSTA? BENTEAE SP. NOV.
KfOKANSIUM POLYPES POLYPES
LEIOFUSA SP.
LEVISPIIAERA CF. L. CHASSICINGULATA
LITOSPHAERIDIUM ARUNDUM
LUXADINIUM SP.
ODONTOCIIITINA ANCALA
ODONTOCHTTTNA OPERCULATA
OLIGOSPIIAEHIDIU~ CF. O. PULCIIERRIMU~

OLIGOSPHAERIDIU~CF. O. TOTU~

OLIGOSPHAERIDIU~ COMPLEX
OLIGOSPHAERIDIU~ POCULUM
PAI.Af:OIlYSTRICHOPHORA INF'USORIODES
I'ALAEOPERIDINIU~ CRETACEUM
PALAEOPERIDINIUM? SP. ]
PSEUDOCERATIUM AH. P. EXPOLITUM
PSEUDOCERATIUM EXPOLITUM
PTEROSPERMELLA CF. P. AUSTRALIENSIS
RHO~AODF.I.I.A PAUCISPINA
SCIIT7.0CYSTIA
SENTUSIDINIUM SP. I
SPINII'ERITES SPP.
SU8TILISPHAERA KALAALLITI SP. NOV.
ULVELLA NANNAE
VESPEAOPSIS MAYI
WALLODINIU~ KRUTZSCIIII
WALLODINIUM LUNA
WIGGINSIELLA GRANDSTANDICA
XIPHOPHORIDIUM ALATUM

v
U. Albian

subzone

zone

stage

section 31

Tværdal Geographical Society ø



164

SPECIES LOCATION INDEX
Index numbers are the columns in which species appear.

22 ACHOl'lOSPHAERA? NEPTUNI
4 O ACRITARCII
23 APTEODINIUM RETICULATUM

9 BATIOLADINIUM JAEGERI
6 BATIOLADINIUM MICROPODUM

10 CHLAMYDOPHOHELLA TRABECULOSA
I CIRCULODINIUM AFF. C. ATTADALICUl'I

34 CIRCULODINIUM BREVISPINOSUM
21 CIRCULODINIUM DISTINCTUM
28 CLEISTOSPRAERIDIUM HUGUONIOTII

1 CLEISTOSPRAERIDIUM? ACICULARE
11 CRIBROPERIDINIUM EDWARDSII
29 DINGODINIUM? ALBERTII
12 ELLIPSOIDICTYUM IMPERFECTUM
35 ENDOSCRINIUM CAMPANULA

8 ENDOSCRINIUM CF. E. ROSTRATUM
30 EXOCROSPHAERIDIUM PHRAGMITES
31 FLORENTINIA l'IANTELLII/COOKSONIAE group
36 FROMEA Al'IPHORA
24 FROl'lEA FRAGILIS

2 HESLERTONIA HESLERTONENSIS
32 KIOKANSIUM POLVPES POLYPES
25 KLEITHRIASPIIAERIDIUl'I EOINODES
31 LEPTODINIUM? RYALODERMOPSE
13 LEVISPRAERA CF. L. CRASSICINGULATA
38 NYKTERICYSTA? VITREA
14 ODONTOCHITINA OPERCULA'J'A
15 OLIGOSPHAERIDIUM COl'lPLEX

3 OLIGOSPIIAERIDIUM POCULUM
33 PALAEOPERIDINIUM CRETACEUM
16 PAREODINIA SJIP.
11 PSEUDOCERATIUM EISENACKII
18 SENTUSIDINIUM SP. J

19 SENTUSIDINIUM SP. 2
26 SIRl'IIODINIUl'I GROSSIl
20 SPINIFERITES SPP.

4 SUB'J'ILISPlIAERA PERLUCIDA
5 TRICHODINIUM SPEETONENSE

21 VESPEROPSIS LONGICORNIS
39 WALLODINIUM KRU'J'ZSCRII

N'" N
NNN_.
."._.

1

2 ,
3 "

"'O"

"S"

"6 "

"7 "
"B"

"9 "
"lO II

, 11 ",
12

13

14

15

16

17

1B

19

20

21

"22 II

"23 II

"24 II

" "" 25 II

" "" 2611

" "" 27 II

" "" 2811

" "" 2 9 11

" "" 30 II

" "" 31 II

" "" 32 II

" "" 33U

"" 34 IT

" "" 35 II

" "" 36 II

" "" 37 II

" "" 38 II

" "" 39 II

" "" 40 II

CIRCULOOINIUH AFF. C. ATTAOALICUM

HESLERTONIA HESLERTONENSIS

OLIGOSPHAERIDIUH POCULUH

SUBTILISPHAERA PERLUGIDA

TRICHOOINIUM SPEETOHENSE

BATIOLAOINIUH HICROPOOUH
CLEISTOSPHAERIOIUM? ACICULARE

EHOOSCRINIUM CF. E. ROSTRATUH

BATIOLAOIHIUH JAEGERI

CHLAMVOOPHORELLA TRABECULOSA

CRJBROPERIOIHIUH EDWARDSI]

ELLIPSOIOICTVUN IHPERFECTUM

LEVISPHAERA CF. L. CRASSICINGULATA

OOQNTOCHITINR OPERCULATA
OLIGOSPHAERIOIUH COHPL,EK

PAREOOI .... IA SP?

PSEUOOCERATIUH EISENAC~I[

SENTUSIOINIUM SP. 1

SENTUSIOINIUH SP. 2

SPINIFERITES SPP.

VESPEROPSIS LONGICORNIS

ACHOHOSPHAERA? NEPTUN I

APTEODJNIUH RETICULATUH

FROMEA FRRGILIS

~LEITHRIASPHAERIOIUH EOIHODES

SJRHIODJNIUH GROSSJI

CIRCULODINIUH OISTINCTUH

CLEJSTOSPHAERIOIUH HUGUONJOTII

OlNGOOINIUM? ALBERTII

EXOCHOSPHAERIOIUH PHRAGHITES

FLORENTINIA HAHTELLJI/COOKSON]AE group

~IOKnNSIUH POLYPES POLYPES

PALAEOPERIOIMIUH GRETACEUH

GIRCULOOINIUM BREVISPINDSUM

ENDDSCRINIUH CAHPAHULA

FROHEA AHPHORA

LEPTODINIUH! HYALODERHOPSE

NYKTERICYSTA? VITREA

WALLOOINIUM ~RUT2SCHII

ACRITARCH

INDEX
NUl'IBER SPECIES

III

L. Apl.

subzone

zone

stage

section 32
shalJow well
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SPECIES LOCATION INDEX
Index numbcrs are the columns in which spec~e~ appear_

INDEX
NUt'lIIER SPECIES

....

ACHOHOSPHAERA? NEPTUNI

2 GRUGR PARVA

3 CRIBROPERIDINIUH EDWARDS t

OlSCORSIA NANNA

S FROHEA AHPHORA

6 t HVSTRICHODINIUH VOIGTI.

7: ~YSTRICHOSPHAERINA SCHINDEWULFII

"8" ~LEITHRIASPHAERIOIUHEDINODES

"911 HUOEROHGIA CF. H. PARJATA

"1011 OOONTOCHITINA IHPARILlS

"L l II OLIGOSPHAERIOIUH? ASTERIGERUH

"1211 PSEUDOCERATIUH PELLIFERUH

"13u PSEUDOCERRTIUH TOVEAE SP.

"14'1 SUBTILISPHAERA PERLUCIDA

"1511 BATIOLAOINIUH JAEGERI

"1611 BATIOLADINIUH HICROPODUH

"17,1 GHLAHVOOPHORELLA TRABECULOSA

"lB11 CIRCULODINIUH AFF. C. ATTAOALICUM

"1711 CJRCULOOIN[UH DISTINCTUM

"2011 CLEISTOSPHAERIDIUH! ACJCULARE

"21 II ENDOSCRINIUH CAHPANULA

"2211 EXOCHOSPHAERIOIUH PHRAGHITES

231i FLORENTIN]'A HANTELLII/COOKSONIAE group

2411 FROHEA FRAGILls
\I

2511 GONVAULACVSTA HELICOIDEA HELICOIOEA

"2611 HESLERTOHIA HEsLERTOHEHSIS

"2711 ~IO~ANSIUM POLVPES POLVPES

"28« ODONTOCHITIHA OPERCULATA

"29~ OLIGOSPHAERIOIUH COHPLEK

"3011 PALAEOPERIOIH]UH CRETACEUH

"31 II PSEUDOCERATIUH NUOUH

"3211 PSEUDOCERATIUM CF. P. RE TUS UH

"3311 SPINIFERITES SPP.

34ij TAHVOSPHAERIOIUH BOLETUS

"35« CIRCULOOINIUH~ SP. 2

"3611 CLElsTOSPHAERIOIUM HUGUOHIOTII

"3711 DEsHOCVSTA PLE~TA

"3811 OIHGOOIMIUH, ALBERTII

"3911 ELLIPSOIOICTVUH IHPERFECTUM

"40~ LEPTOOIMIUM! HVAL ODER MOPS E

""tI I' HV~TERICVSTA' VITREA

~2r OLIGOSPHAERIOIUH CF. O. PULCHERRIHUH

"4311 PSEUDOCERATIUH ElSENACKl1

"4411 RHQHBOOELLA VESCA

""t 5 II TRICHOOINIUH SPEETOMEHSE

"4611 VESPEROPSIS LOMGICORHIS

"4711 WALLODIHIUH KRUTZSCHII

"4BII PTEROSPERHELLA CF. P. AUSTRALIEMSIS

subzone

1 ACHOMOSPHAERA? NEPTUNI
15 DATIOLADINIUt'I JAEGERI
16 HATIOLADINIUt'I t'lICROPODUt'I

2 CAUCA PARVA
17 CHLAt'lYDOPlIORELLA TRADECULOSA
18 CIRCULODINIUt'I AFF. C. ATTADALICUt'I
19 CIRCULODINIUt'I DISTINCTUt'I
35 CIRCUl.ODINIUt'I? SP. 2
36 CLEISTOSPlIAERIDIUt'I lIUGUONIOTII
20 Cl.EISTOSPlIAERIDIUt'I? ACICULARE

3 CRIOROPERIOINIUt'I EDWARDSJ
37 DESt'lOCYSTA Pl.EKTA
38 DINGODINIUt'I? Al.DERTII

4 DISCOHSIA NANNA
39 EI..l.JPSOIDICTYUt'I It'lPERPECTUt'I
21 ENDOSCRINIUt'I CAt'lPANUI..A
22 EXOCHOSPlIAEHIDIUt'I PHHAGt'lITES
23 FI.ORENTINIA MANTELI..JJ/COOKSONIAE group

5 FROI'IEA AI'IPIIORA
24 PHOI'IEA FRAGJLJS
25 GONYAULACYSTA lIEI..ICOIDEA lIELICOIDEA
26 HESl.ERTONJA HESLERTONENSrS

6 HYSTRJCHODINJUM VOIGTII
7 IIYSTRICIIOSPIIAERINA SCIIINDEWOI..FII

27 KlOIlANSlllt'l POI..YPES POLYPES
8 KLEITHRIASPHAERJOIllM EOJNODES

40 LEPTODINIUt'I? IIYALODERt'lOPSE
9 PlUDERONG.LA e ..... fIiII. PAHIATA

41 NYKTERTCYSTA? VJTREA
IO ODONTOCIIITINA It'lPARIl.IS
28 ODONTOCHITlNA OPt:HCULATA
42 Ol.JGOSPlIAERJDIUt'I CF. O. PlIl.CIIERRJMUt'I
29 OLIGOSPIIAERIDIUt'I COt'lPl.EX
Il OLIGOSPIIAEHIDJUt'I? ASTERTGERUM
30 PAl.AEOPERIDINIUt'I CHt:TACEUI'I
32 PSEIJDOCERATlUM CF. P. RETUSUM
43 PSEUDOCERATJUM EISENACKII
31 PSt:UDOCEHAT1Ut'I NUDUt'I
12 PSRIJDOCRRATlUt'I PRLLJFERUM
13 PSEUDOCERATIUt'I TOVEAE SP. NOV.
48 PTt:HOSPt:Ht'lEl.I..A CF. P. AUSTRALIENSTS
44 RHOI'IRODELLA VESCA
33 SPINIFERITES SPP.
14 SUDTILISPIIAERA PERLUCIDA
34 TANYOSPlIAEHIDIUt'I 1I0LETUS
45 TRICHODINIUt'I SPEETONENSE
46 VESPEROPSIS l.ONGJCORNIS
47 WALLODINIUt'I KRUTZSCHIJ

section 33
II zone
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0- " .,
-o " "
~~ " " SPECIES LOCATION INDEX

" "
'"''"' " ,. rndcx numbcrs are the co.lumns in which spec1es appear.

" "~~ " "" ""'''' ,
" INDEX

'" '" "'" ... " NUMDER SPECIES
"

.". " BATIOLAOIHIUH SHAFTEseURIEHSE SP. IO BATIOLAOINIUI'I JAEGERI'" NOV._.
2 CIRCULOOINIUH OISTINCTUH J DATIOLAOINIUI'I SHAPTESBURIENSE SP. NOV.

.". 3 CLEJSTQSPHAERIOIUH? ACICULARE Il CJlLAMYDOPHORELLA TRABECULQSA
-. o> CLEISTOSPHAERIOIUH HUGUOHIOTII 12 CIRCUI.ODINIUI'I DREVISPINOSUM
-. :5 ELLIPSOIDICTVUH IHPERFECTUH 2 CIRCULODINIUM DISTINCTUM_.

6 SEI"4TUSIDIHIUH SP. l 4 CLEISTOSPHAERIDIUM HUGUONIOTII
-. 7 SPIMIFERITES SPP. 3 CLEISTOSPHAERIDIUI'I? ACICULARE_.

B VESPEROPSIS HAV. 5 ELLIPSOIDICTYUM II'IPEHPECTUM_.
" UALLODINIUM KRUTZSCHIJ 13 EXOCJlOSPHAERIDIUM PHRAGMITES

-- ,
10 BATJOLAOINIUH JAEGERI 20 LEPTODINIUI'I CANCELLATUM

"- " 11 CHLAHVOOPHORELLA TRABECULOSA 21 LEPTODINIUM? CF. L. DELICATUPI
"-- " 12 CIRCULOOINIUH BREVISPIMOSUH 14 LEPTODINIUM? HYALODERMOPSE"-- " 13 EXOCHOSPHAERIOIUH PHRAGMITES 15 LEVISPIlAERA CP. L. CRASSICINCULATA"

.~ ." " IO> LEPTOOINIUH? HVALOOERHOPSE 16 ODONTOCIlITINA OPEHCULATA"- " 1:5 LEVISPHAERA CF. L. CRASSICINGULATR 11 OLIGOSPIlAEHIDIUM COMPLEX"- " 16 ODONTOCHITINA OPERCULATA 22 OLICOSPHAEHIDIUI'I POCULUM"...- " 17 OLIGOSPHAERIOJUH CQMPLEX 18 PALAEOPERIDINIUM CRETACEUM"
lIIIIIDmD " lB PALAEOPERIOINIUH CRETACEUM SENTUSIDINIUM SP." 6 l
llIlID-- " 19 VESPEROPSJS LONGICORHIS SPINIPERITES SPP.,. 1.- " 20 LEPTODINIUH CANCELLATUH" 23 TANYOSPHAEHIDIUPI BOLETU~

." " 21 LEPTOOINIUH? CF. L. OELICATUH LONGICORNIS" 19 VESPEHOPSIS.- " 22 OLIGOSPHAER:IDIUH POCULUH VESPEROPSIS l'IAYI8.- " 23 TAMYOSPHAERIOIUH BOLE TUS 9 WALLODINIUM KHUTZSCHII".- " 20> WALLOOINIUH LUNA 24 WALLODINIUl'I LUNA"

4 subzone section 34
III zone

L.Alb.
Månedal Traill ø

stage

"'~

-=c-

II II
II II
II Il
II It
II Il
II II
II II
II II
II II
II II
II II
II II
II II
II II
II ] II
II II
II ZII
II II
II 311
II II
ti 411
II II
II 511
II II
II 611
II II
II 7 II
II 11
1 Bil

"9"

"LO II

"1111

12

13

lO>

lS

16

II 17

"II 18

"II 17

"II 20

"It 21

B~TIOLAOINIUH JAEGERI
CHLAHYOQPHORELLA TRABECULOSA

CLEISTOSPHAERIOIUH HUGUONIOTII

EPELIOOSPHAERIOIA SP. I
EKOCHOSPHAERIDIUH PHRAGHITES

DLIGOSPHAERIOIUH CF. O. TOTUH

OOROCVSTA LITOTES

FROHEA SP. l

HR~50CVSTA? BEHTEAE SP. NOV.

KJOKANSIUH POLVPES POLVP~S

DODNTOCHITIMA AHCALA

OOONTOCHITINA OPERCULATA

OLIGOSPHAERJOIUH COHPLEK

PALAEOPERIOINIUM? SP. 1

PSEUOOCERATIUH AFF. P. EXPOLITUM

RHOMBOOELLA PAUCISPIHA

SUBTILISPHAERA KALAALLITI SP. HOV.

CLEISTOSPHAERIOIUH! ACICULARE

LITOSPHAERIOIUH SIPHONIPHORUH

PALAEOPERIDINIUH CRETACEUH

PSEUDOCERATIUH EisEHAC~II

SPECIES LOCATION INDEX
Index numbcrs are the columns in whi.ch species appear.

INDEX
NUMBER SPECIES

I BATIOLADINIUl'I JAEGERI
2 CHLAI'IYDOPIlORELLA THABECULOSA
3 CLEISTOSPHAERIDIUM IlUGUONIOTII

18 CLEISTOSPHAEHIDIUM? ACICULAHE
1 DOHOCYSTA LITOTES
4 EPELIDOSPIlAEHIDIA SP. I
5 EXOCHOSPHAERIDIUM PHRAGMITES
8 PHOPlEA SP. I
9 HAPSOCYSTA? BENTEAE SP. NOV.

IO KIOKANSIUl'I POLYPES POLYPES
19 LITOSPHAEHIDIUPI SIPHONIPIlOHUI'I
II ODONTOCHITINA ANCALA
12 ODONTOCHITINA OPERCOLATA

6 OLIGOSPHAERIDIUM CP. O. TOTUM
13 Ol.ICOSPHAERIDIUPI COMPLEX
20 PALAEOPERIDINIUPI CRETACEUPI
14 PALAEOPEHIDINIUM? SP. I
15 PSEUDOCERATIUM APF. P. EXPOLITUM
21 PSEUDOCEHATIUM EISENACKII
16 HHOMBODELLA PAUCISPINA
11 SUBTILISPHAERA KALAALLITI SP. NOV.

2 subzone

V zone

U. Alb. stage

section 35
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v
U. Albian

""""""""""""""111 CHICHAOUADINIUH VESTITUH

"211 ~IOKANSIUH POLYPES POLYPES

"311 PSEUOOCERATIUM CF. P. RETUSUH

"411 EPELIDOSPHAERIOIA SP. l

":5 Il FROMEA SP. l

"611 ODONTOCHITIMA AHeALA

"711 ODOHTOCHITIHA OPERCULATA

"811 PALAEOPERJOIHIUH CRETACEUH

"911 CHLAHYOOPHORELLA TRABECULOSA

"1011 CIRCULOOIHIUH DISTIHCTUH

"11 l' OOROCYSTA LITOTES

"121 FROMEA FRAGILIS

13 HAPSOCYSTA? BENTEAE SP. HOV.

14 ODOHTOCHITIMA COSTATA

15 OLIGOSPHAERIOIUH CF. Q. TOTUH

16 OLIGOSPHAERIOIUH COHPLEH

17 PALAEOPERIOINIUM? SP. I

IB PSEUOOCERATIUH AFF. P. EXPOLITUH

19 RHOMBOOELLA PAUClSPIHA

20 SUBTILJSPHAERA KALAALLITt SP. NOV.

21 II SENTUSIO[NIUH SP. 1

"2211 VESPEROPSJS AFF. V. FRAGILIS

"2311 PAREODINIA SPP.

"2411 PSEUOOCERATIUH EISENAC~II

"25.1 SPIHIFERITES SPP.

"26,1 OESHOCVSTA PLE~TA

"2711 WIPHOPHORIOIUH ALATUH

"28" 80UR~lOIHIUH GRAHULATUH

"27" CLEISTOSPHAERIOIUH HUGUOHIOTI]

"30:: FLORENTIHIA HAHTELLII/CQOKSQHIAE group

31 II SUBTILISPHAERA PERLUCIDA

"32" BRT10LAOIHIUH JAEGERI

"331. OLIGOSPHAERIOIUH POCULUH

"34,1 OLIGOSPHAERIOIUM CF. O. PULCHERRIHUM

"3~ll WALLODIHIUH LUNA

"36 II AeR I TRRCH

"37., PTERQSPERHELLA CF. P. AUSTRALIEHSIS

subzone

zone

stage

167

SPECIES LOCATION INDEX
Index numbers are the colu.ns ~n which spec~es Bppear.

INDEX
NUMBER SPECIES

36 ACRITARCIl
32 BATIOLADINIUM JAEGERI
28 BOURKIDINIUM GRANULATUM

I CHICHAOUADINIUM VESTITUM
9 CHLAMYDOPHORELLA TRABECULOSA

IO CIRCULODINIUM DISTINCTUM
29 CLEISTOSPHAERIDIUM HUGUONIOTII
26 DESMOCYSTA PLEKTA
II DOROCYSTA LITOTES
4 EPELIDOSPHAERIDIA SP. I

30 FLORENTINJA MANTELLII/COOKSONIAE group
12 FHOMEA PRAGILIS

5 PROMEA SP. l
13 lIAPSOCYSTA? BENTEAE SP. NOV.

2 KlOKANSlUM POLYPES POLYPES
6 ODONTOCHITINA ANCALA

14 ODON'roCHITINA COSTA'rA
7 ODONTOCHITINA OPERCULATA

34 OLIGOSPHAERJDIUM CP. O. PULCHERRIMUM
15 OLIGOSPlIAERIDIUM CP. O. TOTUM
16 OLIGOSPlIAERIDJUM COMPLEX
33 OLIGOSPHAERJDIUM POCULUM

8 PALAEOPERIDINIUM CRETACEUM
17 PALAEOPEHJDJNIUM? SP. l
23 PAREODJNJA SPP.
18 PSBUDOCERATIUM HP. P. EXPOLI TUM

3 PSEUDOCERATJUM CP. P. RETUSUM
24 PSEUOOCERATIUM EISENACKII
37 PTEROSPERMELLA CP. P. AUSTRALIENSTS
19 RHOMBODELLA PAUCISPINA
21 SENTUSIDJNIUM SP. I
25 SPINJPERJTES SPP.
20 SUBTJLJSPHAERA KALAALLITJ SP. NOV.
31 SUBTILJSPHAERA PERLUCIDA
22 VESPEROPSJS APP. V. PRAGJI.,JS
35 WALLODINIUM LUNA
27 XIPHOPHORIDIUM ALATUM

se et Ion 36
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OCOO N

CC~OllNU'loaN

-c:l'lU'ltnQQU'lO SPECIES LOCATION INDEX
Index numbers are the columns in wh1ch species appear.

WW~C.:WCO.lC.,)~

NN NN NN NN
,Q, .:. Ao oIloo ,,!lo. .:. .:. A
Q) (7) en at cn en, en CJl
.... (I1tJ1CTlCTlU1tr!
CIlCCO_NW"'"

INDEX
NUMBER SPECIES

_____ .mm •

_.

2

v
U. Albian

CIRCULDOIHIUH OISTIHGTUH

2 SENTUSIOIHIUH SP. 2

3 DESMDCVSTA PLE~TA

4 I KIOKAHSIUH POLYPES POLYPES

"511 OLIGQSPHAERIDIUH CF. D. TOTUH

"611 EPELIOOSPHAERIOIA SP. 1

"711 ODONTOCHITINA AHGALA

"811 CHLAHVDOPHORELLA TRABECULOSA

"~Il PALAEOPERIDINIUH CRETACEUH

"lDH FLOREHTIHIA HAHTELLJI/COOKSONIAE g~oup

"11 II BATIOLADIHIUH JAEGERI

"12,1 CLEISTOSPHAERIOIUH! ACICULARE

"1311 DOROCYSTR LITOTES,
L~ EXOCHOSPHAERIOIUH PHRAGHITES

iS FROHEA FRAGILIS

16 HAPSOCVSTA? BEHTEAE SP. HOV.

L7 ODOHTOCHITINA OPERCULATA
l6 OLIGOSPHAERIOIUH CQMPLEH

l~ PALAEOPERIOIN]UM~ SP. 1

20 PSEUOOCERRTIUM AFf". P. E~POLITUH

21 RHOHBOOELLA PAUCISPIHA

22 SENTUSIDIHIUH SP.

23 SPIMIFERITES SPP.

24 SUBTILISPHAERA KALAALLITl SP. NOVa

Z~ l VESPEROPSIS RFF. Va FRAGILIS

26n CRUCR PARVA

"2711 Dl5CORSIA NANNA

"Ze'i OLIGOSPHRERIOIUH CF. Da PULCHERRIHUH

"2911 PALAEOHVSTRICHOPHORA lNFUSORIODES

"3011 XIPHOPHORIOIUH ALATUH

"31 II LEVISPHAERA CF. L. CRASSICINGULATA

"3Zn CLEISTQSPHAERIOIUH HUGUONIOTII

"33~ ODONTOCHITINA CQSTATA

"34» CHLAHVOOPHORELLA HVEI

"3511 FROHEA AFF_ Fa EXPOL[TA

"36 Il AeR I TARCH

"3711 PTEROSPERHELLA CF. P. AUSTRALIENSIS

subzone

zone

stage

36 ACRITARCH
II BATIOLADINIUM JAEGERI
26 CAUCA PARVA
34 CHLAMYDOPHORELLA NYEI

8 CHLAMYDOPHORELLA TRABECULOSA
I CIRCULODJNIUM DISTINCTUM

32 CLEISTOSPHAERIDIUM HlJGUONIOTIl
12 CLEISTOSPHAERIDIUM? ACICULARE

3 DESMOCYSTA PLEKTA
27 DISCORSIA NANNA
13 DOROCYSTA LITOTES

6 EPELIDOSPHAERIDIA SP. I

14 EXOCHOSPHAERIDIUM PHRAGMITES
IO FLORENTINIA MANTELLII/COOKSONIAE group
35 FROMEA AFF. F. EXPOLITA
15 FROMEA FRAGILIS
16 IIAPSOCYSTA? BENTEAE SP. NOV.

4 KIOKANSIUM POLYPES POLYPES
31 LEVISPHAERA CF. L. CRASSICINGULATA

7 ODONTOCIIITINA ANCALA
33 ODONTOCIIITINA COSTATA
17 ODONTOCHJTINA OPERCULATA
28 OLIGOSPIIAERIDIUM CF. O. FULCIIEHRIMUM

5 OLIGOSPHAERIDIUM CF. O. TOTUM
18 OLIGOSPHAERIDIUM COMPLEX
29 PALAEOHYSTRICHOPIIORA INFUSORIODES

9 PALAEOPERIDINIUM CRETACEUM
1g PALAEOPERIDINIUM? SP. I
20 PSEUDOCERATIUM AFF. P. EXPOLITUM
37 PTEROSPERMELLA CF. P. AUSTRALIENSIS
21 RIIOMBODELLA PAUCISPINA
22 SENTUSIDINIUM SP. I

2 SENTUSIDINIUM SP. 2
23 SPINIFERITES SPP.
24 SUBTILISPHAERA KALAALLITI SP. NOV.
25 VESPEROPSIS AFF. V. FRAGILIS
30 XIPIIOPHORIDIUM ALATUM

section 37
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II l'
II II
II II
II II
II II
II II
II ti
II II
II II

"""""" 1 CLEISTOSPHAERIDIUH HUGUQNIOTII

"II 2 BAT I OLAD I N I UH JAEGER I

"ti :3 EPELIDOSPHAERIDIA SP. l

"II 4 LEVISPHAERA CF. L. CRASSICINGULATA

"II 5 DESHOCYSTA PLE~TA

"II 6 DDROCYSTA LITOTES

"II 7 EXOCHOSPHAERIDIUM PHRAGMITES
" ,:: 8:: FLORENTIHIA MANTELLII/COOKSQNIAE group
II ?Il FROMEA FRAGILIS
II II
II 1011 HAPSOCYSTA? BENTE AE SP. NOV.
II II
111111 KIOKANSlUM POLYPES POLVPES
II II
I 1211 OOOMTOCHITINA ANCALA

"1311 OLIGOSPHAERIOJUM COHPLEX

"14 11 PALAEOPERIOINIUM! SP. 1

"IS II PRLAEOPERIOINIUH GRETACEUH

"1611 RHOMBOOELLA PAUCISPINA

"1711 SUBTILISPHAERA KRLAALLITI SP. NOV.

"1BII CHLAHVOOPHORELLA HVEI

"1911 GLEISTQSPHAERIOIUH? ACICULARE

"2011 OOONTOCHITINA COSTATA

"I 21 II OL I (iOSPHAER l O 1 UM GF ~ O. PULCHERR I HUM
II II
II 22 II SENTUSIOIHIUM SP. l
II II
II 2311 SPIMIFERITES SPP.
II II
112411 GHLAHVOOPHDRELLA TRABECULOSA
II II
112511 OOOMTOCHITINA OPERCULATA
II II
112611 HIPHOPHORIOIUM ALATUH
II II
II 27 II ACRITARCH

"112811 SGHIZOCYSTIA
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SPECIES LOCATION INDEX
Index numbers are the columns ~n wh~ch spec~es appear.

INDEX
NUMBER SPECIES

27 ACRITARCH
2 BATIOLADINIUM JAEGEHI

18 CHLAMYDOPHORELLA NYEI
24 CHLAMYDOPIIORELLA TRABECULOSA

l CLEISTOSPIIAERIDIUM IIUGUONIOTII
19 CLEISTOSPIIAERIDIUM? ACICULARE

5 DESMOCYSTA PLEKTA
6 DOROCYSTA LITOTES
3 EPELIDOSPIIAERIDIA SP. 1
7 EXOCHOSPIIAERIDIUM PHRAGMITES
8 FLORENTINIA MANTELLII/COOKSONIAE group
9 FROMEA FRAGILIS

JO HAPSOCYSTA? BENTEAE SP. NOV.
Il KIOKANSlUM POLYPES POLYPES
4 LEVISPHAERA CF. L. CRASSICINGULATA

12 ODON'roCHITINA ANCALA
20 ODONTOCIIITINA COSTATA
25 ODONTOCHITINA OPERCULATA
21 OLIGOSPHAERIDIUI'I CF. O. PULCHEHRIMUM
13 OLIGOSPHAERIDIUI'I COMPLEX
15 PALAEOPEHIDINIUM CRETACEUM
14 PALAEOPERIDINIUM? SP. 1
16 RHOMBODELLA PAUCISPINA
28 SCIIIZOCYSTIA
22 SENTUSIDINIUI'I SP. I
23 SPINIFERITES SPP.
17 SURTILISPIIAERA KALAALLITI SP. NOV.
26 XIPHOPHORIDIUM ALATUM

2 subzone

V zone

U. Albian stage

section 38
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33
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4

v

II II
II II
II II
II II
II II
II II
II II
Il II
II II

"Il II
Il II
II II
II II
11 l It KIO~ANSIUM POLVPES POLVPES
II II
II 211 ODONTOCHITINA OPERCULATA
II II
II 311 VESPEROPSIS AFF. V. FRAGILIS
II II
II "'t II PALAEOPERIOIHIUI1? SP. 1
II II
II 511 BATIOLAOINIUM JAEGERI
II Il
Il 611 CIRCULOOINIUH OISTIHCTUH
Il II
Il 711 DESMDCYSTA PLEKTA
II II
II all DOROCVSTA LITOTES
II II
II ~Il EHOOSCRIHIUH CAHPANULA
II Il
II 1011 EPELIDOSPHAERIOIA SPIHOSA
Il II
II 11 II EHOCHOSPHAERIOIUM PHRAGHITES
Il II
II 12 II FROMEA AHPHORA
II II
II 13 II FROHEA SP. I
Il II
II 1411 HAPSOCVSTAl BENTEAE SP. NOV.
II II
II 1~11 OLIGOSPHAERIOIUM COHPLEH
II II
II 1611 OVOIOINIUHl SP. 1
II II
II 1711 PALAEOHVSTRICHOPHORA INFUSORIOOES
II II
II 18rl PALAEOPERIDINIUH CRETACEUM
II II

19 11 RHOMBOOELLA PAUCISPINA

"2011 SPINIFERITES SPP.

"Zl II SUBTILISPHAERA KALAALLITI SP. NOV.

"2211 XENASCUS CERATIOIDES

"2311 xIPHOPHORIOIUH ALATUH

"24,1 CATASTDHOCYSTIS HICRORETICULATA

"2~11 LEUlSPHAERA CF. L. CRASSICIMGULATA

"2611 TANVDSPHAERIDIUM SALPINX

"2711 ACRITARCH

"26,1 PTEROSPERHELLA CF. P. AUSTRALIENSIS

subzone

zone

SI'EC lES 1.0CATION INDEX
Index numbcrs are Lhc columns j,n which species appear.

INDEX
NUMDER SPECIES

27 ACRITARCII
5 OATIOLADINIUM JAEGERI

24 CATASTOMOCYSTlS MICHORETICULATA
6 CIRCULODINIUM DISTINCTUM
7 DESMOCYSTA PLEKTA
8 DOROCYSTA LITOTES
9 ENDOSCRINIUM CAMPANULA

10 EPELIDOSPIIAERIDIA SPINOSA
II EXOCHOSPHAERIDIUM PIIRAGMITES
12 PROMEA AMPllORA
13 pHOMEA SP. 1
14 HAPSOCYSTA? BENTEAE SP. NOV.

I KIOKANSIUM POLYPES POLYPES
25 LEVISPHAERA Cl'. L. CRASSICINGULATA

2 ODONTOCHITINA OPERCULATA
15 OLIGOSPHAEHIDIUM COMPLEX
16 OVOIDINIUM? SP. I
17 PALAEOHYSTRICHOPIIORA INpUSORIODES
18 PALAEOPERIDINIUM CRETACEUM
4 PALAEOPERIDINIUM? SP. I

2R PTEROSPERMELLA Cl'. P. AUSTRALIENSIS
19 RHOMOODELLA PAUCISPINA
20 SPINIFEHITES SPI'.
21 SUBTILISpHAEHA KALAALLITI SP. NOV.
26 TANYOSPHAERIDIUM SALPINX

3 VESPEROPSIS APl'. V. pRAGILIS
22 XENASCUS CERATIOIDES
23 XIPHOPHORIDIUM ALATUM

section 39
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SPECIES LOCATION INDEX
Index numbers are the columns in ..hich species appeal".

19 BATIOLADINIUM JAEGEHI
l CHLAMYDOpHORELLA TRABECULOSA
2 CIRCULODINIUM DISTINCTUM

20 DOROCYSTA LITOTES
3 EPELIDOSPHAERIDIA SP. I
4 pLORENTINIA MANTELLII/COOKSONIAE group

13 PROMEA SP. l
9 HAPSOCYSTA? BENTEAE SP. NOV.
5 LITOSplIAERIDIUM ARUNDUM

21 ODONTOClIITINA OpERCULATA
14 OLIGOSPHAERIDIUM COI'IPLEX
16 OVOIDINIUM SP. 2
15 OVOIDINIUM? SP. I
12 pALAEOHYSTHICHOpHOHA INpUSORIODES

6 pALAEOPERIDINIUM CRETACEUM
17 PALAEOPERIDINIUM? SP. I

7 PSEUDOCEHATIUM APl'. P. EXpOLITUM
IO RlIOMBODELLA PAUCISPINA
18 SpINIpEHITES SI'I'.
Il SUBTILISpHAERA KALAALLITI SI'. NOV.
R VESPEROPSIS MAYI

22 WALLODINIUM KRUTZSClIII
23 XENASCUS CERATIOIDES
24 XIpHOPHORIDIUM ALATUM

~ ;;; C> ".. "
3 "3 3 "
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.". 3
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.". 7

-. B_.
." " "...- " IO"- " LI"" I.-. " l211

" ".-- " 1 3 11.- " "" 1411.- " "" 1511

" ".-- " 1611

" ".--- " 17 II

" ".-- " 18 II

" ".- " 19 II

" ".- " 20 II

" ".- " 21 II

.- " "" 2211

" ".- " 2311

" ".- " 2411

CHLAMYOOPHORELLA TRABECULOSA

CIRCULOOINIUM OISTIHCTUH

EPELIOOSPHAERIOIA SP. 1

FLORENTINIA HRNTELLII/COOKSONIAE group

LITOSPHAERIOIUH ARUNOUH

PALAEOPERIOINIUM CRETRCEUH

PSEUOOCERATIUH AFF. P. EXPOLITUH

VESPEROPSIS HAVI

HAPSOCYSTR? BENTEAE SP. NOV •

RHOHBOOELLA PAUCISPINA

SUBTILISPHAERA ~ALAALLITI SP. HOV.

PALAEOHYSTRICHOPHORA INFUSOR[OOES

FR:OMEA SP. 1

OLIGOSPHRERIDIUH COMPLEX

OVOIOINIUH? SP. l

OVOIOINIUH SP~ 2

PALAEOPERIOIHIUHP SP. 1

SPINIFERITES SPP.

BATIOLAO[NIUH JAEGER[

OOROCVSTA LITOTES

ODONTOCH[TINA OPERCULATA

HALLODIN[UM ~RUTZSCH[I

XENASCUS CERATIO[OES

XIPHOPHORIOIUH ALATUH

INDEX
NUMREH SPECIES

3 subzone

V zone

U.Albian stage
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Key to Species Diversity

Very Rare
Rare
Few
Frequent
Common
Abundant
Dominant

? Questionably Present
Not Present

0- 0.49%
0.5- 0.99%
1.0- 4.9 %
5.0- 9.9 %

10.0-24.9 %
25.0-49.9 %
50.0-100 %

Enclosure 1. Lithologies, thicknesses and biostratigraphical correlation of the 40 sections that yielded dinoflagelIate cysts. The
section numbers correspond to the numbers used on the insert map. Lines on the left of the Iithological columns indicate positions of
the studied samples. The thickness of each section is also indicated to the left of each column.

Enclosure 2. Composite rangechart and species diversity. The samples are numbered from I to 74 followed by the GGU sample
number. The numbers to the right af the GGU numbers refer to the numbered sections. Further explanations to the range-chart are
given in the Appendix; the key to the species diversity is given an p. 171.
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SPECIES

?lIAlIl FIlOM LEAF
ACIIOMOSPIIAEIlA? NEPTUNI
ACIlI1'ARClI
APTEODINIUM CF. A. GIlANDE
APTEODINIUM RETICULATUM
ATOPODINIUM IIAROMENSE
BALMULA PENTARADIATA
BATIOLADINIUM JAEGERI
BATIOLADINIUM LONGICOIlNUTUM
BATIOLADINIUM MICROPODUM
BATIOLADINIUM SHAFTESBURIENSE SP. NOV.
BA1'IOLADINIUM? EXIGUUM
BATIOLADINIUM? PELLIFERUM
BOURKIDINIUM GRANULATUM
BOUIlKIDINIUM SP. 1
CALLAIOSPHAEIlIDIUM ASVMME1'IlICUM
CANNINGIA IlETICULATA
CANNINGINOPSIS CF. C. COLLIVERI
CARPODINIUM GRANULATUM
CASSICULOSPHAERIDIA RETICULATA
CATASTOMOCYSTIS MICROIlETICULATA
CAUCA PARVA
CJlICIIAOUADINIUM VESTITUM
CHLAMYDOPlIORELLA NYEI
CIILAMVDOPHORELLA TRABECULOSA
CIRCULODINIUM AFF. C. ATTADALICUM
CIIlCULODINIUM BREVISPINOSUM
CIRCULODINIUM DISTINCTUM
CIRCIJLODINIUM SP. 1
CIRCIJLODINIIJM? SP. 2
CIIlCULODINIUM? SP. 3
CLEIS1'OSPIIAERIDIUM IIUGUONIOTII
CLEISTOS~IAERIDIUM? ACICULARE
CORONIFEIlA OCEANICA
CRIBROPERIDINIUM EDWARDSIl
CRIBROPERIDINIUM EXILICRISTATUM
CRIBIlOPEIlIDINIUM IN1'RICATUM
CRIBIlOPERIDINIUM MUDERONGENSE
CRIBROPERIDINIUM TENSIFTENSE
CRIBROPEIlIDINIUM? AFF. C. COIlNUTUM
CTENIDODINIIJM ELEGANTULUM
DESMOCYSTA PLEKTA
DINGODINIUM? ALBERTII
DTSCORSIA NANNA
DOROCYSTA LITOTES
ELLIPSOIDICTVUM IMPERFECTIJM
ENDOSCIlINIIJM CAMPANULA
EPELIDOSPIIAERIDIA SP. I
EPELIDOS~IAEIlIDIA SPINOSA
EXIGUISPIIAEIlA PLECTILIS
EXOCIIOSPIIAEHIDIUM PIIRAGMI1'ES
FLOREN1'INIA MAN1'ELLII/COOKSONIAE group
FROMEA AFF. F. EXPOLITA
FROMEA AMPIIOHA
FIlOMEA CF. F. GLABELLA
FBOMEA FRAGILIS
FROMEA SP. 1
GONYAULACYSTA AFF. G. CASSTDATA
GONYAIJLACYSTA FASTIGTATA
GONYAUL.ACYSTA IIEL.ICOIDEA IIELICOIDEA
GONYAUL.ACYS1'A JURASSICA
GONYAIJLACYSTA PEBFOROBTIJSA
IIAPSOCYSTA? BENTEAE SP. NOV.
IIESLER1'ONIA IIESLEB'l'ONENSIS
IIYSTBICIIODINIUM AFf/. II. FURCATUM
IIYSTIlICIIODINIUM PIJLCIIIlUM PlJLCllllUM
lIYSTRICIIODTNTUM VOIG'I'II
IIYS'l'HICHOSPIIAEBIDIUM AHBOBISPINIJM
HYS1'RICIIOSPHAEIlINA SCIIINDEWOLFII
KIOKANSlUM POLYPES POLYPES
KLEITIIRIASPIIAERIDIUM CORRUGATUM
KLEITIIRIASPIIAEBIDIUM EOlNODES
LAGENADINIUM? MEMBHANOIDIUM
LEIOFIJSA SP.
LEPTODINIUM CANCELLA'l'UM
LEP1'ODINIUM? CF. L. DELICATUM
LEPTODINIUM? IIYALODERMOPSE
LEVISPIIAEBA CF. L. CRASSICINGULATA
LITOSPIIAERIDIUM AIlUNDUM
LI'I'OSPIIAERTDIUM SIPHONIPIIOIlUM
LUXADINIUM SP.
MEIOUROGONYAIJLAX STOVERI
MUDEHONGIA AFF. M. SIMPLEX MICBOPEIlFORA1'A
MIJDERONGIA AUSTBALIS
MUDERONGIA CF. M. 'l'OMASZOWENSIS
MUDEIlONGIA STAUROTA
MUDEIlONGIA TETRACANTIIA
NELCIIINOPSIS KOSTROMIENSIS
NYKTEHICYSTA? VITBEA
ODONTOCIIITINA ANCALA
ODONTOCIIITINA OPERCULA'l'A
ODONTOCHITINA SINGlIlI
OLIGOSPHAERIDIUM CF. O. ALBEIl'l'ENSE
OLIGOSPIIAEBIDIUM CF. O. FENESTHATUM
OLIGOSPIIAERIDIUM CF. O. PULCIIEBRIMUM
OLIGOSPIIAEIlIDIUM CF. O. TOTUM
OLIGOSPIIAEIlIDIUM COMPLEX
OLIGOSPIIAERIDIUM PEIlFOBATUM COLUM
OLIGOSPIIAEBIDIUM PERFOBATIJM PERFORATUM
OLIGOSPIIAEIlIDIUM POCULUM
OLIGOSPHAERIDIUM PIIOLIXISPINOSIJM
OLIGOSPIIAERIDIUM SP. 1
OLIGOSPIIAERIDIIJM? ASTERIGEIlIJM
OVOIDINIUM CINCTUM
OVOIDINIIJM SP. 2
OVOIDINIIJM? SP. 1
PALAEOJlYSTRICIIOPIIOIlA INFUSORIOIDES
PALAEOPEBIDINIUM CRETACEUM
PALAEOPERIDINIIJM? SP. 1
PAREODINIA spp.
pROLIXOSpJlAERIDIIJM pARVISPINUM
pROTOELLIpSODINIUM CLAVULUM
PROTOELL.IpSODINIUM SpINOCRISTA'l'UM
PSEUDOCEIlATIUM Af/F. p. EXPOLITUM
pSEUDOCEIlATIUM ANAPIIRISSUM
pSEUDOCERA1'lUM CF. p. BETUSUM
pSEUDOCERATIUM EISENACKII
pSEUDOCERATIIJM EXPOLITUM
pSEUDOCEIlATIIJM IVEllI SP. NOV.
pSEIJDOCEIlA'l'IUM NUDUM
pSEIJDOCERATIUM pELLIFERUM
pSEIJDOCEBATIUM pOLYMOIlPIIUM
PSEUDOCEIlATIIJM TOVEAE SP. NOV.
pTEROSpERMEL.LA CF. P. AUSTRALIENSIS
BIIOMBODELLA PAUCISPINA
IlIIYNCIIODINIOpSIS CF. R. APTIANA
lUGAUDELLA SP.
SCIIIZOCYSTIA
SENONIASplIAERA MICRORETICULATA
SENTUSIDINIIJM SP. I
SENTIJSIDINIUM SP. 2
SENTUSIDINIUM VERRUCOSUM
SIRMIODINIUM GROSSIl
SPINIFEIlI'l'ES SPP.
STIpIIROSPIIAEIlIDIUM CF. S. ANTIIOPIIOIlUM
SUBTILISPIlAEHA KALAALLITI SP. NOV.
SUBTILISPIIAEIlA PER LUC IDA
SURCIJLOSPHAERIDIIJM AFF. S. ~WENIX

SYSTEMATOplIOIlA AFF. S. CIlE'I'ACEA
'l'ANYOSPIIAERIDIUM BOLETIJS
TANYOSPIIAEIlIDIUM CF. '1'. ISOCALAMUS
TANYOSPIlAERlIJIUM SALpINX
TRICIIODINIUM SpEETONENSE
TUBOTUUERELLA SP.
TUBOTUUERELLA UNCINATA
ULVELLA NANNAE
VESPEROpSIS AFF. V. FRAGILIS
VESPEROPSIS LONGICORNIS
VESpEHOPSIS MAYI
VESpEROPSIS? DIGITATA
WALLODINIUM KRUTZSCIIII
WALLODINIUM LUNA
WIGGINSIELLA GRANDSTANDICA
XENASCUS CERATIOIDES
XIPIIOPIIORIDIUM ALATUM

53

152
29

147
121

75
76

123
67

6

57

113

55
83

119
124

84
103
104
102

48
117
107
114

46

16

95

20
128

37
96
40
18
66

50
51

133
82

139
111

42
86

9

74
130

81

21
138
145

77
22
63

143

23
91
62
4 l

106
3

36

154
26

109
11
72

122
7

35
73
19
45

13
32

148
101

97
38
47

116
142
135

33
49
27
64

I

8
4

78
126

70
112

2

43
15

100
24
80
99

17
90

108
10
94

141
140

131
71

129
14

31
87

125
136

28
88

92
115

85
54

5
1 IO

68

150
118

34
153
14!1

105

69
61
93
30
25
59

132
65
56

79
12
58

146
52

155
44

15 I
137

89
98

120
60
39

127
144

134

INDEX
NUMBER

SPECIES LOCATION INDEX
Index numbers are the columns in which species appear.

ISOCALAHUS

5. ANTHOPHORUH

TANY05PHAERIOIUH CF. T.

5TIPHROSPHAERIOIUH CF.

WALLOOINIUH KRUT~SCHII

5ENTUSIDINIUH SP. 2

FROHEA FRAGILI5

FLORENTINIA HANTELLII/COOKSONIAE g~oup

HUOERONGIA CF. H. TOHAS~OWENSI5

5UBTILI5PHAERA PERLUClOA

HUDERONGIA STAUROTA

OLIG05PHAERIDIUH CF. o. ALBERTENSE

GONYAULACYSTA FAST1GIATA

NELCHINOPSIS KOSTROHIENSI5

PSEUOOCERATIUH PELLIFERUH

BATIOLAOINIUH LONGICORNUTUH

HYSTRICHOOIN1UH VOIGTII

HUDERONGIA TETRACANTHA

OINGOOINIUH~ ALBERTII

OLIGOSPHAERIOIUH~ ASTERIGERUH

HESLERTONIA HESLERTONENSIS

TANYOSPHAERIOIUH BOLETUS

KLEITHRIASPHAERIOIUH EOINODES

PAREODINIA 5PP •

OLIG05PHAERIDIUH CF. O. PULCHERRIHUH

CHLAHYDOPHORELLA TRABECULOSA

OLIG05PHAERIDIUH PDCULUH

CLEIST05PHAERIDIUH~ ACICULARE

K10KANSIUH POLYPES POLYPES

CIRCULODINIUH DISTINCTUH

ENOOSCRINIUH CAHPANULA

EXOCHOSPHAERIOIUH PHRAGHITES

FROHEA AHPHORA

OLIGOSPHAERIDIUH COHPLEX

SPINIFERITES SPP.

GONYAULACY5TA PERFOROBTUSA

HUDERONGIA AU5TRALIS

P5EUDOCERATIUH ANAPHRI5SUH

ACHOH05PHAERA? NEPTUN I

SIRHIODINIUH GROSSIl

PROLIX05PHAERIDIUH PARVISPINUH

LAGENADINIUH~ HEHBRANOIOIUH

HEIOURDGONYAULAX STOVERI

RHYNCHODINIOP5IS CF. R. APTIANA

HYSTRICHOSPHAERIDIUH ARBORI5PINUH

GONYAULACYSTA HELICOIOEA HELICOIDEA

C1RCULODINIUH? SP. 2

LEPTODINIUH~ HYALODERHOPSE

WALLODINIUH LUNA

CLEISTOSPHAERIDIUH HUGUONIOTII

FRDHEA SP. l

CTENIDODINIUH ELEGANTULUH

OLIGDSPHAERIDIUH CF. O. FENE5TRATUH

TU80TUBERELLA UNCINATA

KLEITHRIASPHAERIDIUH CORRUGATUH

CHLAHYDOPHORELLA NYE1

LEVISPHAERA CF. L. CRASSICINGULATA

CASS1CULOSPHAERIDIA RETICULATA

HUDERONGIA AFF. H. SlHPLEX HICROPERFORATA

CR1BROPERIDINIUH EDWARDSIl

CRIBROPERIDIHIUH EXILICRISTATUH

TRICHDDINIUH SPEETONENSE

CIRCULODINIUH AFF. C. ATTAOALICUH

P5EUDOCERATIUH NUDUH

BATIOLADINIUH~ EXIGUUH

SURCULOSPHAERIOIUH AFF. S. PHOENIX

BATIOLAOINIUH HICROPOOUH

CORONIFERA OCEANICA

BATIOLADINIUH JAEGERI

PSEUDOCERATIUH TOVEAE SP. NOV.

5ENTU5IDINIUH 5P.

DDONTOCHITINA OPERCULATA

PALAEOPERIOINIUH CRETACEUH

HY5TRICHODINIUH AFF. H. FURCATUH

HYSTRICHOSPHAERINA SCHINOEHOLFII

DI5CDR5IA NANNA

APTEOOINIUH RETICULATUH

ATOPODINIUH HAROHENSE

EXIGUI5PHAERA PLECTILIS

NYKTER1CYSTA? V1TREA

5YSTEHATOPHORA AFF. 5. CRETACEA

OLIGOSPHAERIOIUH PERFORATUH COLUH

ELLIP50IDICTYUH IHPERFECTUH

CRIBROPERIOINIUH HUDERONGENSE

BATIOLAD1NIUH? PELLIFERUH

CALLAIOSPHAERIDIUH ASYHHETRICUH

PSEUDOCERATIUH IVARI SP. NOV.

DE5HOCY5TA PLEKTA

PROTOELLIP50DINIUH CLAVULUH

PSEUDOCERATIUH CF. P. RETUSUH

VE5PEROPSIS LONGICORNIS

OLIG05PHAERIDIUH PROLIXISPINOSUH

FROHEA CF. F. GLABELLA

PSEUDOCERATIUH EISENACKI1

SENTUS1DINIUH VERRUCOSUH

OVOIDINIUH CINCTUH

CIRCULODINIUH BREVISPINOSUH

CIRCULODINIUH? SP. 3

LEPTODIN1UH? CF. L. DELICATUH

VE5PEROPSIS HAYI

OL1GOSPHAERIDIUH PERFORATUH PERFORATUH

OLIGOSPHAERIbIUH CF. O. TOTUH

LEPTOOINIUH CANCELLATUH

CARPODINIUH GRANULAT UH

CANNINGIA RETICULATA

CANNINGINOPSI5 CF. C. COLLIVERI

SENONIASPHAERA HICRORETICULATA

GDNYAULACYSTA AFF. G. CASSIDATA

CAUCA PARVA

OLIGOSPHAERIDIUH SP •

HAPSOCYSTA~ BENTEAE SP. HOV .

PSEUOOCERATIUH POLYHORPHUH

CRIBROPERIOIN1UH? AFF. C. CORNUTUH

ODONTOCHITINA 5INGHII

BATIOLADINIUH SHAFTESBUR1ENSE 5P. NOV •

CHICHAOUAOIN1UH VE5T1TUH

PSEUOOCERATIUH EXPOLITUH

LITOSPHAERIDIUH ARUNDUH

CATA5TOHOCY5TIS HICRORET1CULATA

RHOHBODELLA PAUCISPINA

BOURKIOINIUH GRANULATUH

VESPEROPSI5~ OIGITATA

APTEDDINIUH CF. A. GRANDE

HYSTRICHOOINIUH PULCHRUH PULCHRUH

BALHULA PENTARADIATA

BOURKIDINIUH SP. l

PROTOELLIP50DINIUH SPINDCRISTATUH

DODNTOCHITINA ANCALA

WIGG1NSIELLA GRANOSTANDICA

CIRCULODINIUH SP. l

PALAEOPERIOINIUM? 5P. l

OOROCY5TA LITOTES

PALAEOHY5TRICHOPHORA INFU50RIOIDES

SUBT1L15PHAERA KALAALLIT1 SP. NOV.

CRIBROPERIDINIUH INTRICATUH

XIPHOPHORIOIUH ALATUH

LUXUADINIUH SP •

P5EUDOCERATIUH AFF. P. EXPOLITUH

VE5PEROPSI5 AFF. V. FRAGILIS

EPEL1005PHAERIOIA SP.

CRIBROPERIOINIUH TENSIFTENSE

OVOIDINIUH? SP. l

OVOIOINIUH SP. 2
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