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“ PHYTOPLANKTON OF THE PALEQCENE FLYSCH DEPOSITS BEOTIA/GREECE
T R. Gotzes*

ABSTRACT

The dinoflagellate assemblages from the paleocene flysch deposits

of the Ptoon-mountains, Beotia, Greece, are described. They consist of 11 genera
(with 1-2 species). Palaececological reflections refer to a warm pelagic
palaecenvironment. Most of the species are known in the European Paleocene.

INTRODUCTION

In the course of stratigraphical and structural new investigations
of the Helicon-Mountains, Beotia, Greece (JUX et al.1987), a paleocene flysch
section (Upper Akraifnion-Member, KOMERTZ 1987) has been investigated (micro-
facies, stable isotopes &'°C_. . .6 0, 6‘3c°rg . BEILSTEIN 1987, KONERTZ
- 1987). This study supplements thé present resu1t; concerning this member by
@ description of the phytoplancton.
Other paleocene sections are beeing worked out now, but new results
are not yet advanced enough, to be taken into consideration in this study.

BIOSTRATIGRAPHIC COMPARISONS

The identified species are distinguished by a relatively large
‘biostratigraphic range and palaeogeographic distribution. About 60% of the
identified species are known in the North-American Paleocene (Achomosphaera
ramulifera, Areoligera senmonencis, Cyclonepheliwm distinctwm, Heterosplhac-
ridiun heteracanthum, Spinidiniwn densispinatwnm, Spiniferiles ramosus var.
Mmultibpevis, Spiniferites pseudofurcatus). Two species are known in the
Rustralian Paleocene (Achomosphaera ramulifera, Heterosphaeridiwp hetera-
cantym), Achomosphaera ramulifera is kmown in the Indian Eocene, Spiniferites
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en the subject of numerous studies. The classification of

be
_.1aeoecology has er DOWNIE et
i ysts into associations stoodin the foreground (DAVEY 1971), Aft
dinoc

(1971), some existing Paleocene/Eocene associations are: B
» The Spiniferites -association: marked by the genera Spintiferites,
u{. - -

phaera, Cordosphaeridium

) pseudofuredtus Vs known in the Eocene of South

. . -Ameriga and the USSR ('i;“
SARIEANT" 1975) . E

DESCRIPTLON, OF, THE (SECTION(F16.3)

i jpedy 4 The ihvestigated sequence of the Upper AKraifniom Member (nam
KONERTZ 1987), is-located abBut 500m westwards from) the monastery of Ag.
Pelagia_near Akraifnion (Figs.1, 2). Its thickness is 83m. The section
With platy grey limestones (echinoderms) and yellow-grey marls (0-4m), It
followed by dark grey and dark green siltstones and claystones (5-53m). !
succeed into dark green siltstones and yellow-grey marls (54-58m), which
overlayed by yellow-green marls (59-79m}. The section terminates with och

‘eHos Td? Achomos .
gtrichosphaertdium, ‘ o
_ﬂ#” A fi:era—associatiun: marked by the genera Arecligera, Cyclézeptlfi::
- enti
I:: are typical pelagic associations {DAVEY 1971). Most of the 1
‘These

0 jati i
ts of this study can be arranged into these two associations aswe
cysts

ESSES
PALAEOECOLOGICAL SIGNIFICANCE OF THE SHAPE OF THE PROC A
DAVEY (1970), DAVEY & ROGERS (1975) and MARHEINECKE 1 -
e major cyst types show the first indication of the living milie

st that chorate cysts (ratio of radius of endo-

i hich means,
of dinoflagellates, w ; ‘ o e
oel/radius overall = 0,6) are dominant in warm water environ
c B

and dark grey siltstones (80-83m).

DISTRIBUTION OF DINOCYSTS AND POLLEN IN THE SECTION

Alltogether 11 dinoflagellate genera with 14 species and 1 pollen —
genera with 7 species were encountered. Howevery the number of specimens W o # Aegean
' a : =—
each sample was small, with the exception of samples 59, $15 and S23. Of Lo

— Sea

10-20 specimens were found in 100 grams of sample material. From 29 samples
19 included phytoplancton or sporomorphs. 16 samples included bisaccate poll
of conifers, 6 samples included dinoflagellate-cysts and three samples inc
both. Sample S15 included all the seven pollen species. The limestones col
neither dinoflagellate-cysts nor pollen.

P
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o

BIOSTRATIGRAPHIC SIGNIFICATION OF THE DINOCYSTS (FIG.3)
Within the section there are two peaks marking a higher distributio
of the dinoflagellate species and number of specimens. These are the sampl

S/
59, which includes 9 species and sample S23, including 5 of the 14 dinofl C%DC}
species. Only one species (Sptniferites ramosus var.multibrepig; occurence: /)f)/o
Early Cret.to recent) is included in both samples S9 and 523. The last occur 5223

of Cyclonepheliwn distinctum is the Early Paleocene after DRUGG {1967), wh
corresponds well with its occurence in the lowest parts of the Upper -Akrai
Member (S4, S9}, thus indicating the Early Paleocene. The upper parts of
Akraifnion-Member, especially represented by the sample 523 belong to the
Paleocene, indicated by the association of Thalassiphora delicata sensu MA

Spiniferites pseudofurcatus, Spinidiniwn denstspinatum,

Nafplio
fo) = —
0 10 20 0 50 km
Tripoli o _ S

Fig.1: The study area in Greece

PALAEOECOLOGICAL ASPECTS OF DINOFLAGELLATE ASSOCTATIONS

The question of applicability of dinoflagellate-cysts concerning
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Fig.2: Location of the investigated section

Nearly all the identified species in this study are of the chor
or proximochorate major cyst type,

numerous (Cleis

too. They are characterized either b
tosphaeridium pelytrichum, Cyclonepheliun distinetum) ,
Tong processes or bizarre branched tips (Achomosphaera sp.
coranata, Arecligera senonensis,

. Areoligera ef
Exochosphaeridiun sp, » Hystrichospha
salpingophorum, Spiniferites peeudofurcatus ),
ment of the dinoflagellates described here is
ocean, The occurence of bisaccate pollen of co

Therefore the palaeoenviron-
a relatively warm-water open

nifers (genus Pityospori
shows an untypical association of paleocene sporomorphs
found here are allochthonous.

. These elements

i
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mal
limastons slitstone marty 2 mor! “m-":"-"".

SYSTEMATIC PAL YNOLOGY
The palaeontological Cyst-taxonomy is descriptive, based on f=fi
that play a subordinate role in recent cyst biolo
based on phylogenetic reference (BELOW 1987),
different suprageneric classifications.
proposed by MORRIS (1978) is used.
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; Fig.3: Distribution of Dinocysts and pollen within the section
9¥. There is no taxonomy g.
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"-,: Order Tepidintales HAECKEL 1896

=" COMMENTS TO 'THE DINOFLAGELLATE SPECIES
W0ivision e biophyta PASCHER 1914
Clﬁssﬁbﬁﬁagﬁkg§a8jEEITSCHJ#ﬁgg

| Family Spin bfebddabéde SARJEANT 1970, [dmehd .NORRIS 1978
GenusiAehombuphaera Evi thu! 963 )
Achamogphacra ramdifera (DEFLANDRE 1937) EVITT 4965 !
1986 achomouphaera vamilifera (DEFLANDRE), MARKEINECKE, p.17. p1.9., Fig.2,
p1.10, fig.4. h

Comments: Sutural ridges are unclearly defined. Basically the pro-

cesses are connected sporadically by low crests, but not in the same way

Spiniferives. The processes are solid, closed distally and bi- or trifur
{up to 5y).

Dimensions: length : 32-40y, width: 37u, processes: 12-15y
sample: S23

Achomosphuera sp.
fig.1
Comments: The processes are solid, possessing bulbous bases. Their

triangular form is conspicuous. They are closed distally and differ from A,
ramulifera in that they are branched in a very bizarre way.

Dimensions: length: 50-75y, width: 22-36y, processes: 15-40p
samples: S4, S9

Genus Spiniferites MANTELL 1850 emend.SARJEANT 1970
Spiniferites pseudofurcatus (Klumpp 1953) SARJEANT 1970

1976 Spiniferites pseudofurcatus (KLUMPP), EATON, p.283, pl.14, figs.12, 13

sometimes fenestrate. The tips are funnel-shaped (diameter up to 154). Som
the tips are recurvate.

Dimensions: central body: 52-75y, processes: 22-27u
sample: S23

Spiniferites ramosus (EHRENBERG 1838) MANTELL 1854
Spiniferites ramosus var. multibrevis DAVEY & WILLIAMS, DAVEY et al.1966

1974 Spiniferites ramosus var.multibrevis (DAVEY & WILLIAMS), COOKSON &
EISENACK, p.56, pl.21, fig.7.

WYneiaxr| BiBAio
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Comments: A variety of S,ramesus with an oval central body and short
processes. The gonal processes are trifurcate, sutural ones are bifurcate. Both
types of processes are bifid, The sutural crests are well developed.
pimensions: length: 35-37y, width: 25-27p, processes: 10-15y
samples: S9, 523

Family Lingulodiniaceae SARJEANT & DOWNIE 1974
Genus Exochosphaeridiuwm DAVEY et al.in DAVEY et al.1966
Exvchosphaeridiwn sp.

fig.3d )
Comments: Numeraus simple processes cover the central body and are con

centrated to apical- and antapical regions. Processes vary ?onsiderably in
diameter length (2-8y, increasing towards apical- and antapical pole). Some-
times the processes are branched. The tips are closed, recurvate: The pole
processes are branched in a bizarre way. An archeopyle is not obServed.
Dimensions: length: 35p, width: 20p, processes: 15-20u

sample:S9

Suborder #Hystrichosphaeridiinae NORRIS 1978

Family #ystrichosphaeridiaceae EVITT 1963 emend .NORRIS !9?8 o
Genus Hystrichosphaeridiwm DEFL.1937 emend.DAVEY & Williams in DAVEY et al.
Hystrtchosphaeridiun salpingophorum (DEFLANDRE 1935), DAVEY et al.1966

fig.4 ’

1966 Hystrichosphaeridium salpingophorwn (DEFLANDRE), DAVEY & WILLIAMS in

DAVEY et al., p.61, p1.10, fig.6.

Comments: The processes are tubiforme. Medially they reach a dia-
meter of 10p and expand towards their sub-gquadrate openings, which are up to
204. The processes may split at their medial length into two strong branches.
An archeopyle is not cbserved.

Dimensions: diameter of central body: 40-70u, processes: 20-25y
sample: S9

Genus Tanyosphaeridiwm DAVEY & WILLIAMS 1966
Tanyosphaeridiuwn sp. _ '
1972 Tanyosphaeridiun paradozunm (BROSIUS), BENEDEK, p.35, pl1.9, fig.12

The big ellipsoidal central body has a granular surface. The pro-
cesses are concentrated in the pole regions, where they reach their maximum
length (40u). They are arranged in a circular manner around the central body.

" - Tofpedewhayiag. AdbGd in a funnel-shaped way.



[ =Dimensions: Tength: 954, width: 50u, processes: 35-40y
[ ghmp1g535ﬂ1é?§1@

L

I1.

fig.7
1974 Cyclonepheliwn distinctum (DEFL.& COOKSON), COOKSON & EISENACK, p.74

© p1.28, fig.6 o
i Comments: The central body is covered by numerous solid, distally

¢losed processes (3-10u). The tips are aculeate, often recurvate. Archeopyles
are not observed. Regions without processes on the ventral- or dorsal surface

Fami W «tei stogphacridiaceae SARJEANT & DOWNIE 1966
Genus |Cleds tosphaeridium DAVEY et-al. 1966
Cleistosphderidium polytrichu( VALENST 1947) DAVEW'R DOWNIE 1966
79 85
19%6@2@%yt&§pﬁagﬁ%a-*““ﬁaiy%fzsﬁaﬁ-rvﬁttﬂgrj,'ﬁﬁﬂhﬁt'E'ERBEN, p.147, pl.
12, fig.3

Comments: The ellipsoidal cyst is covered by numerous (= 50) di
closed processes up to 15u. Within the species the processes vary in length,
but they are of uniform length for any given specimen. No distal branches,
Archeopyles are not observed. ¢
uimensions: length: 42-55,, width: 25-35u, processes: 7-15p
samples: 59, S11

occur.
- pimensions: length: 50-70p, width: 40-50u, processes: 3-10p

samples: 54, S9

Family Pseudeceratiaceae EISENACK 1961 emend ,NORRIS 1978

Genus Heterosphaeridium COOKSON & EISENACK 1968

Heterosphaeridium heteracanthum (DEFL.& COOKSON) 1955

1974 Heterosphueridiﬁm heteracanthum (DEFL.& COOKSON), COOKSON & ETSENACK,
igs.9, 10,

. p].zg;m;;its: The central body is covered by numerous distally closed

processes. Either they are tubular with a smaller diameter (1y) and oblate

or they are flattened and broader (5u). In this case they are branched. Lengths

of antapical processes is 20u. The archeopyle is apical .

Dimensions: diameter of central body: 554, processes: 8-20u

Family Arecligeraceae EVITT 1963 emend.SARJEANT & DOWNIE 1966

Genus Arecligera LEJEUNE-CARPENTIER 1938

Areoitigera of.coronata (0.WETZEL 1933) LEJEUNE-CARPENTIER 1938

fig.6 !

1985 Arcoligera coronata (0.METZEL), ROBASZYNSKI et al., p.91, pl.11, figs.6o4
Comments: A1l three types of processes of the genus - soleate,

annulate and linear - occur. Proximally there can be fenestrate or non fenes=

trate membranes with the processes arising from the distal margin of these
membranes . "

sample: 59

Suborder Deflandreineae EISENACK emend NORRIS 1978
Family Deflandreaceae EISENACK 1954 emend.SARJEANT & DOWNIE 1974

Genus Spinidintum COOKSON & EISENACK 1962

emend.LENTIN & WILLTAMS 1976

Dimensions: length: 45-50u, width: 60-62p, processes: 20-28y Spinidiniwn densisptinatum STANLEY 1965

e 1965 Spinidiniwn densispinatum STANLEY, p.226, pl.21, figs.1-5

Comments: Apical - and antapical pole with short, conelike horns
(10p). Cyst body is ornamented with thin processes up to 8y.
Dimensions: diameter of central body: 35u, horns: 10y, prgcesses: 5-8y
sample: $23

Areoligera senonensis LEJEUNE-CARPENTIER 1938

1976 Arecligera sencnensis (LEJEUNE-CARPENTIER), EATON, p.244, p1.3, fig.1
Comments: The processes are simple and not branched,

times be basal membranes. An archeopyle is absent.

Dimensions: length: 42-50p, width:

sample: S9

There may some:

55-80p, processes: 10-27u Suborder T tae
r incer

Subfamily Thalassiphoroidae GOCHT emend.SARJEANT & DOWNIE stat.nov.

Genus Thalassiphora EISENACK & GOCHT 1960

Thalassiphora delicata WILLIAMS & DOWNIE 1966 sensu MANUM 1976

1985 Thalassiphora delicata (WILLIAMS & DOWNIE) sensu MANUM (1976).
- TuAua Mlewhoyiag. A.MN.O.

Genus Cyclonephelium DEFLANORE & COOKSON 1955
Cyclonepheliwn distinctun DEFLANDRE & COOKSON 1955
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X0

s =“WILLIAMS & BUJAK in BOLLI et al:, p.942, p1.38, fig.16.
:_; f  Comments: Central body 75 Spherical {diameter 20u). Surrounded
t . b dfsuﬂg notched membrane..No keel.present. An archeopyle is not obsey
. Dimensiens: complete diameter: 120p, diameter of central body: 20y
- sample: S23
} if
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Plate 1. scale 10y

‘fig. 1: Achomosphaera sp.,fig. 2: Spiniferites pseudofurcatus, fig. 3:

dt i : ’ haertdium salpingophorun,
hosphaeridium sp., fig. 4: Hygtrzchosq :
E?Z? 5:pCZeistosphaeridium polytrichum, fig. 6: Areoligera cf: coronaﬁf.
fig. 7: Cyelonepheliwn distinetum, fig. 8: Heterosphaeridium heteraca
thum.
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