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Abstract. The origin of late Pern-rian olistoliths found in the
Gl,vpie Cenozoic flysch must be seeked in regions 1oc;rted ro rhe eest

of the Parnon Mountain and in units that were morc internal to Pin-
dos Unit, especially in the islets of Karavia in the ArgoJis Gulf, rnd rhe
Episkopi Formation in Hvdra IsÌand, that display probably the largest
outcrops of this age.

The most intcresting olistoljth is a l:ioclastic grainsrone. lt yields
about forty taxa of algae, microproblematica, smaller foraminifera and
fusulinìds, that are briefly described.

Three markers generally not co-occurring are Ìocally associated:
Paradunbdrula ( Sb indella) sh indensis, H emigordiop s is cl. luq uensis and
Colaniella aÍÍ. minima. The age c>f the Paradunbarula (Shintlella) bio-
zone is most probabll. l;rte \Wuchiapingian/Dzhulfian, although othcr
datings have been proposed from late Capìtanian to late Changhsing-
ian. Due to this dating of the Shindella zone, the coexistence of the first
Colaniella v'.ith the last Hemigordiopsrs are not late Capitanian/Midian
in age, but late \il/uchiapingian.

The similarities of the Greek microfauna rvith that of South Chi-
na and southeastern Pamirs, are incompatible n ith a larger Paleotethys
but support the paleogeographic reconstructions u'hich indjcate a close

location of these geograpirìc unirs (Pangea B).

Riassunto. Lorigine deglì olistoliti di età permiana superrore
rinvenuti nel flysch cenozoico dì Glypia deve essere ricercatl rn regioni
sìtuate ad est delle Montasne del Parnon ed in unità che erano più in-
terne all'Unità Pindos, in particolare nelle isolette dì Karavra nel golfo
dell' Argolide e nella Formazione Episkopi nell'ìsola di Hvdra , dove
affiora il più r-:sto affioranrento di rocce di questa età.

llolistolite più interessante è un grainstone bioclastico. Esso
contiene circa 40 tara di algae, microprobJematici, piccoli foraminiferi
e fusulinìdi, che vengono brevemente descritti. Tre fonne marker, che
qcneral'nente non .i 'ro\Jn(, in a.:ociazione. 'ono qui inree, rinrenute
insieme. Essi sono: Paradunbarula (Shindella) shindensk, Hemigordi
opsis cf . luquensis e Colaniel/a afÍ. minima.lletà dclla brozctna t Para

dunbarula (Shindella) è molto probabilmente tardo Vuchiapinsiano/
Dzhulfiano, sebbene in pass.rt,, 'irno st.rre proposre rnche altre de-

tazioni, dal Capitaniano superiore al Changhsìngiano superiore. Sulla
base di questa datazione della zona a Shind.ella, risuila cbe la coesistenza

delle prinre Colaniella con gli ultimi Hemigordiopsis non è di età tardo
Capitaniano/Midìano, bensì \X/uchìapingiano superiore.

Le affinità della microfauna greca con quelle della Cina meridi-
onale e del sud-est Pamir sono ritenute incompatibili con un:r P:rleo-
Tetide estesa, rna sono indicative di posizioni più vicine tra queste aree,

fornendo argomenti per le ricostruzioni paleogeografiche secondo la
configurazione Pan gea B.

Introduction

On the Parnon mountain range (central eastern
Peloponnesus, Greece) the Glypia Unit overlies the Al-
pine units of Tripolis and Pindos (Skourtsos et al. 2001)
(Fig. t). The Glypia lJnit corresponds to a wild flysch of
Cenozoic age including a great number of volcanic and
carbonate exotic blocks.

There are four types of carbonate olistoliths: (1)
large blocks (up to 50 mr) of pelagic, micritic, reddish or
yellowish limestone with alternations of dark-co1ored,
clastic limestone with Globotruncanidae; (2) grey, me-
dium to thick-bedded, microbrecciated limestone, very
rich in Orbitolinidae and fragments of rudists, pelecy-
pods, algae and corals; (3) elongate bodies of dolomit-
ic breccia of unknown age; (4) the smali, up to 1.5 m3,

gray to whitish, very fossiliferous late Permian olistoliths
studied here (Fig. 1c) . Their geological importance was

previously emphasized by Skourtsos et al. (2AA2). The
description of the micropaleontologicai assemblage, sys-
tematics of the microfossils, biostratigraphy and conse-

quences for the late Permian Tethyan paleobiogeography,
are Dresented.
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- Locatìon sketch maps of Parnon Range (Peloponnesus, Greece). 1a: Location in Greece. 1b: Geological map and structural interpreta-
tions. 1c: Stratigraphical and structural column.

Fio I

Previous work

Several outcrops of wild flysch have been described
in the general area of the Peloponnesus. These outcrops
correspond to early Cenozoic clastic series sandwiched
between the Gavrovo-Tripolitza unit carbonate platform
below and overlying deep-water allochthonous Pindos
Unit (Dercourf 1964' fuchter & Mariolako s 197 3: Fleury
1976;De Wever 1976;Lekkas 1978;Degnan & Robert-
son 1994). The Ermioni Complex on the Argolis Penin-
sula (Aranitis 1960a, 1960b; Clift & Robertson 1989;

Clift 1996), the Beotic flysch (Clément 7971; Richter
et aI. 1996) in central continental Greece, the Arvi and

Miamou nappes on the island of Crete (Bonneau 1973,
1,976), represent similar examples of wild flysch forma-
tions that are internal to the Pindos Unit.

The Parnon mountain chain in the central eastern
Peloponnesus consists of a number of imbricated tec-
tonic nappes, that from bottom to top, are (Bassias 1984;

Skourtsos et al. 2001) (Fig. 1b): the Plattenkalk Unit, a

metamorphic carbonate series of Mesozoic-Cenozoic age

with a metaflysch cover of Oligocene age; the Phyllites-

Quartzites lJnit, a metaclastic Permo-Triassic series with
metavolcanics bodies; the Gavrovo-Tripolitza Unit that
consists of a volcano-sedimentary formation at the base,

followed by a Late Triassic carbonate platform with a Late
Cenozoic flysch at the top; the Pindos Unit formed in
an oceanic basin that rifted in the early-mid tiassic and
the uppermost Glypia Unit.

The occurrences of the Glypia Unit were formerly
attributed by Thiébaulr (1982) to the Paleochora Unit,
that was defined as the uppermost member of the Ga-
vrovo-Tripolrtza rJnit (Lekkas 1978). Detarled mapping
of the studied area showed that the Glypia lJnit over-
lies tectonicallv the Pindos Unit (Skourtsos er a1. ZAOL1,

whereas the Paleochora Unit is overthrusted by Pindos
Unit (Lekkas 1978).

Middle and late Permian foraminifera of Greece are

rather poorly known and poorly illustrated, except for
the \fordian, i.e. Murgabian (Baud et aL. 1991; Grant et
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Fig. 2 - The late Permian-early Triassic Formations of Hydra
(Greece), and the origin of the blocks and olistolìths re-

worked in the Mesozoic and Cenozoic series. (without
scare).

al. 1991; Tataris 1969,1988; Vachard et al. 1993t:,1995;
with bibliography), although the major part of this stage

is probably more accurately Capitanian/Midian in age ac-

cording to the subsequent criteria of Leven (1992).The
presence of Midian with Neoscbí!)agerina margaritae and
Reichelina sp. is mentioned in Hydra in the Marmari
Formation, and in the lower part of the Episkopi Fm.
(Baud et al. 1991; Grant et al. teet;. and may be also
supposed in Laconia (Trifonova 1985, re-interpreted).
The Wuchiap ingian / D zhulf ian lime s tone cons titutes the
middle/upper part of the Episkopi Formation (Newell
& \íardlaw 1982; Baud er aI. 7991; Grant et al. l99l),
and is subdivided into early and late \fuchiapingian by
conodonts (Newell & Wardlaw 1,987; Grant et aI. 1991,).

The early \íuchiapingian is also dated by foraminifera,
reworked within Jurassic breccias in Argolis Peninsula
lVachard et al. 1993a).

Finaily, the Changhsingian/Dorashamian is charac-

tertzedby various foraminiferal. Palaeofwsulina, Globit al-
vulinoides, Baucliella, Paradoxiella, Colaniella in Attica
(Altiner & Ozkan Altiner 1998;Yachard et a1. 1993b),

and in the uppermost part of the Episkopi Fm., that con-
tains true Palaeofusulina (Baud et aI. 1991; Grant et al.

1991, fig. 6D).

Origin of the laie Permian olistoliths

As the Glypia lJnit represents the uppermost tec-
tonic unit in the central eastern Peloponnesus and, as the

imbrication of the nappes was the result of a westward
movement, it is suggested that the origin of the limestone
blocks rich in Permian assemblages should be seeked in
regions located to the east of the Parnon Mountain, and

in units that were more internal to Pindos Unit nappes.

Rocks from which the Permian limestone blocks could
have been derived are located on the Hydra island and

on the Karavia islets in the Argoiicum Gulf (Fig. 1a). In
these places Permo-Triassic series have been described.
These series constitute the base of the Subpelagonian Unit
(Renz 1955; Rómermann 1968; Fig. 1b). Another more
internal unit to the Pindos nappe is mentioned in south-
eastern Peloponessus close to Monemvasia, by Brauer
et al. (1980), Gerolymatos et a1. (1982) and Danielan et

al. (2000). At this outcrop first Brauer et al. (1980) de-

scribed relics of the Pelagonian terrain, e. g. crystalline
limestone of Anisian age, accompanied by mafic and ul-
tramafic rocks. Within the lavas Gerolymatos et al. (t982)
observed lenses of limestone that were very rich in Perm-
ian fossils. These lithoclasts must be re-examined.

The nature of the Glypia Unit shows that this unit
was formed in a frontal basin along an active margin.
This active margin was constituted of several imbricated
nappes. According to the lithology of the exotic blocks,
we consider that the nappes were consisting of rocks of
different origin and age. The presence of Permian blocks,
derived from the base of the Subpelagonian lJnit, means

that already in the eaily Cenozoic the base was exhumed
to the Earth surface. The subsequent deformation of the
Glypia Unit is due to alarcr shearing of the unit during
the late Cenozoic when the Pelagonian terrain was over-
thrusted onto the Pindos Unit.

The principal candidates to the origin of late Perm-
ian olistoliths of the Glypia Unit are the Potami Forma-
tion on the Argolis Peninsula (Vachard er aI. 1993a) , Hy-
dra island (Renz 1955; Rómerman 1968; Baud et al. 1991;
Grant et aI. 1991) and the Karavia islets in the Argolicum
Gulf (Tataris 1969,1988) (Fig. 1a).

Skourtsos et al. 12001) have also mentioned the
similarity of some components of the Glypia Unit with
the Ermioni Complex (Aranitis 1960a, 1960b; Bannert &
Bender 1968; Bachmann & Risch 1979; Gairanakis & Fo-
tiadis 1991; Clift & Robertson 1989; Clift 1996), and the
Arvi and Miamou nappes> described from Crete by Bon-
neau (1973,1926). Nevertheless, olistoliths of late Paleo-

zoic age have not been mentioned within the above units:
the oldest determined age is Kimmeridgian by corals in
the Miamou nappe (Bonneau 1973, 1,976), and, among
the middle-late Permian stages, only the Murgabian yields
foraminifera in Crete lVachard et al. I le5;.

On the Karavia islets, Tataris (1988) described
whitish, thick-bedded, middle Permian limestone, very
rich in fossils, such as lr{eoschwagerina sp., Parafwswlina

sp., Pacbyphloia sp., Palaeotextwlaria sp., Scbwagerìna sp.

and Lasiocliscus sp. This limestone is older than the in-
vestigated material, and is probably Murgabian or early
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Midian in age. Floweveq Tataris (1988) menrioned rhar
because of an abrupt cliff, it was nor possible to sample
the entire section.

The assemblages of the lithoclasts described by
Vachard et aI. (t993a) in the Potami Formation (Argolis
Peninsula) are almost similar, but a little older, because

their microfauna with are more primitive (see below).
On Hydra island, Rómermann (1968), Grant et al.

(1991) and Baud et aI. (1991\ described a series of thick-
bedded, bioclastic limestone and carbonate breccia that
are very rich in fossils such as algae, small foraminifera
and fragments of gastropods, bryozoans and corals (Epis-
kopi Formation). Baud et al. (1991) mentioned similar
sequences on Aegina island in the Saronic Gu1f, where
there is an occurrence of poorly stratified bioclastic pack-
stone with some chert and silicified corals, bryozoans and
calcisponges. Consequently an outcrop of the Episkopi
Formation or its equivalents, is probably at the origin of
the olistoliths of the Glypia Unit, as well as rhe carbonate
blocks of Argolis Peninsula (Fig. Z). Therefore the ero-
sion and reworking of the Episkopi Fm. and its equiva-
lents is active during all the Mesozoic (Potami Forma-
tion, Argolis Peninsula) and the Cenozoic eras (Glypia
Unit, Parnon Mountain). Due to the existence of numer-
ous lithoclasts or olistoliths in the Dorashamian (Baud
et aL. 1991; Altiner & Ózkan-Altiner 1998: fig. 1), the
reworking of the Episkopi Fm. can begin as soon as rhe
latest Permian.

Microfacies and assemblages

The most interesting microfacies in the investi-
gated Permian olistoliths (sample Phi 38) is a bioclastic
grainstone with two generations of cemenrs (palissadic
and coarsely granular). The assemblage is rich in algae,
corresponding to an agitated environment in the photic
zone, ar a depth of s-t0 m, in a tropical carbonate shal-
low shelf (Fig. 3).

The carbonate microfossils, occurring togerher in
the sample Phi 38 (thin secrions Phi:8a to 38f), are as fol-
lows (R: rare; RC : relatively common; VR : very rare):

Metazoan remains: gastropods (RC) (including
Bellerophontoidea), bivalves (R), crinoids (R), bryozoa
(R), calcisponges (R).

Algae: Parachaetetes sp. (VR), Permocalculus sp.
(k), Gymnocodium bellerophontis (Rothpletz, 1894) Pia,
1920 (R) (P1. 4, fig. 6), Eugonophyllum sp. (YR), Mizzia
cf. yabei (Karpinsky, 1908) (R), Macroporella apacbena

Johnson, 1951 (VR) (Pl. 5, fig. 2), Salopeleiel/a sp. (VR),
Lileanella (?) sp. (VR) (P1.5, fig. 3),Atractyliopsis lasten-
szi Accordi, 1956 (VR) (P1. a, fig. 2).

Pseudo-algae:. Tubiphyter ex gr. obscurus Maslor',
1956 (R) (P1.3, fig.5: typical morphotvpes, Pl.4, fig.
1., 4-5: atypical morphotypes similar ro rhe foraminifer
Nodopbthalmidium), Pseudoaermiporella ex gr. nippon i -

.l5kourlsos, R. Marttnt ò L. Zaninetti

ca (Endo in Endo & Kanuma, 1954) (R) (Pl.4, fig.3),
Claracrusta calamistrata Vachard, 1980 (VR), Eflwgelia
johnsoni (Flùgel, 1966) Massa Ec Vachard, 1979 (VR),
Ungdarella (?) sp. (R).

Smaller foraminiferat Spireitlina conspecta (Re-
itlinger, 1950) (R), l,[eoendothyra sp. (VR), Tetrataxis
conica (Ehrenberg, 1854) (R), Abadebella sp. (VR) (Pl.
5, fig. 9), Palaeotextwlaria sp. (YR), Climacammina cf.
valvulinaides Lange, 1925 (RC) (P1. 5, fig. 1), Cribro-
generina sp. (RC), Globivah,ulina grdeca Reichel, 1945a

(R), G. vonderschmitl Reichel, 1945a (VR), Sengoerina
aff. argandi Altiner, 1999 (VR) (P1. a, fig. 6), Neodiscus
sp. (R) (Pl. 1, fig. 5), Mubidiscus padangensis (Lange,
1925) (Pl. 1, fig.4, Pl.3, fig.5, PI.4, fig.2,6, Pl.5, fig.
6-8), Hemigardiopsis cf. lwquensis (Wang & Sun, 1923)
(RC) (Pl. l, [ig.7, Pl. 2, fig. 6-7,PL.3, fig. 1-5), Agath-
ammina sp. (VR), Noclosaria (?) rp. (VR) (Pl. 5, fig. 5),
Geinitzina sp. (VR), Cak,ezina (?) rp. (VR) (Pl. 5, fig.
4), Pachyphloìa sp. (Yk), Colaniella af[. minima Wang,
1966 (R) (P1. 1, fig. 3, 6).

Fusulinids: Sphaerulina zisonzhengensri Sheng, 1963

(RC) (Pl. 1,, fig.2, Pl. 3, fig. 5), Reichelina ex gr. media
Miklukho-M aklay, 1,954 (YF.), Schubertella sp. (VR), Co-
donofusiella ex gr. tenuissima Sheng, 1963 (YR), Para-
dunbarula (Sbindella) sbindensis Chediya in Kotlyar et
al., 1983 (RC) (Pl. 1, fig. 1, 7,PL.2, fig. 1-5), Nanling-
ella (?) sp. (VR) (P1. 1, fig. 3), abraded Neoschu.,agerina
sp. (VR;.

Biostratigraphy

The datation of the sample Phi 38 depends on the
datation of the Shindellabrozone. The age of this biozone
is controversial. The biozone of Shindella pamirica-|.
simplicata was defined in the Takhtabulak Formation of
southeastern Pamirs, bi' Kotlyar et al. (tlS3), and firstly
dated as latest Capitanian/Midian, but this age was com-
pletely modified by Kotlyar et al. (1999), and the forma-
tion was assigned to the late Changhsingian.

Nevertheless, an intermediate age, i.e. late
\fluchiapingian/Dzhulfian daring is more justified for six
reasons (Skourtsos et al.2002): (1) the Shindella biozone
is placed in the late Dzhulfian by Dar,ydov et al. (1996, fig.
+): (2) the beds containing Shindella in the southeastern
Pamirs, are located between lower Midian and lower Tri-
assic deposits, and are not typically late Midian nor late
Changhsingian in age; (3) no true Palaeofusulina has been
found in our assemblage, and rwo taxa: Nanlingella (?)
and Sengoerina aff . argancli might be phylogenetically dì-
rectly relate d to true Nanlingella and to Paradagmarita fla-
bellifurmis Zaninetti er al., 1981, both considered as early
Changhsingian microfossils; (a) in Greece a relatively simi-
lar assemblage dated early Dzhulfian (Vachard et al. 1993a),
is actually more primitive because it includes Pseud,odunba-
rula and Pseuclo'*^anganella and not Paradunbarula (Shin-
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della) and Colaniella, phylogenetically more advanced (Fig.

a); (5) the upper part of the Episkopi Fm., probable ori-
gin of the Glypia olistoliths, is clearly late Vuchiapingian/
Dzhulfian - early Changhsingian/Dorashamian, dated by
conodonrs (Nestell & Wardlaw 7987; Grant et al. 1991),

whereas its foraminifera seem to be late Changhsingian in
age, due to the presence o{ Colaniella ex gr. Iepida and Pa-

laeofuswlina ex gr. sinensis identified by Baud et al. (1,991,

pI.2,fíg.2-3) and Grant et aI. (1.991, fig.6D); (6) the Epis-
kopi Formation is separated of the early Triassic Eros For-
mation by the Miras Formation, which correspond conse-

quently to the late Chianghsingian (Fig. 2).
Three principal biostratigraphic markers are as-

sociated in this local late \fuchiapingian: Paradunbarula
(Shindella) sbindensis, Hemigordiopsis cf. Iuquensis and

Colaniella a[f. minima. Data concerning the evolution
of the three groups are summarized into Fig. 4, based

on various data from Afghanistan (Vachard 1980, comple-
ted), Greece (Vachard et a|. 1993a), Oman (Montenat et

al. lgll; Vachard et a1. 2OOt) and the late Midian of the
former USSR (Kotlyar et al. 1983, 1989).

The proposed attribution of the Shindellabiozone
to the late \íuchiapingian in Greece has two important
implications, that might explain some misinterpretations
of the biostratigraphic literature on the late Permian: (a)

the genus Hemigordiopsls survives in the late Dzhulfian,
contrary to the opinion of Pronina (1995); many of these

Dzhtrlfian Hemigordiopsis were probably named Kamwra-
na or Pseudobaisalina, two poorly known genera: (b) the
first appearan ce of Colaniella occvrs in the late Dzhulfian,
contrary to previous proposals indicating an appearance

in the latest Midian (Chediya Er Darydov 19821 Jenny-
Deshusses tr Baud 1989).

Paleobiogeography

The assemblage is also paleobiogeographically
significant, and it confirm similarities between Greece,

n
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Fig. 4 - Comparative table of the main foraminifera of the middle-late Permian in the Terhyan basins from Greece to South China

Southeast Pamir and South China.
The genus Paradunbarwla has been described in

Anatolia (Turkey) (Skinner 1969), the subgenus Súlz-
della is identified in southeastern Pamirs and South China
(Kotlyar er al. 1983), but absent in Transcaucasia (Kotl-
yàr er a|. 1989). Hemigordiopsis luquensis (Vang Ec Sun,
1973) is a species from South-China. Its probable syno-
nym, Hemigordiopsis orientalis (Wang & Sun, 1973), exists
also in Transcaucasia (Pronina 1988; Kotlyar et al. 1989).
Our investigated material contains H. cf. luquensis. This
taxon is relatively different of the Chinese marerial, be-
cause it displays less whorls (4-5 versus 5-7) for rhe same
diameter, but it is similar to a taxon from Montenegro

(Pantic 1965, pL.5, fig. 1-4, cited under rhe erroneous
name of H. renzi).

The most ancient Colaniella were mentioned in
Pamir, South China and Salt Range, Pakistan (Vang
1966; Chediya & Davydov i982; Okimura 1988; Jenny-
Deshusses 6c Baud 1989).

The identity of the Greek and South-Chinese fu-
sulinids is also documented by the early Changhsingian
genus Bawdiella (Akiner & Ózkan-Altiner 1998), that is

only known from two localities: in Greece (Salamis Is-
land) and South China (Nanjing area).

Consequently, the similarities of the Greek micro-
fauna with that of South China and southeasrern Pamirs

PLATE I

Fig. 1 - Paradunbarula (Shindella) shindensis Chediya in Kotll'ar et al., 1983. Axial section. Slide Phi 38b. x 40.
Fìg.2 - Sphaerulina zisonzhengensis Sheng, 1963. Oblique section. Slide Phi 38d. x 30.
Fig. 3, 6 - ColanieÌla afl. minima Vang, 1966. 3 - Oblique section (bottom) with a subtransverse section of Narlingelta (?) sp. (top). Slide Phì

38a. x 75.6 - Oblique section. Phi 38a. x 75.

Fig. 1 - Multidiscus padangensìs (Lange, 1925). Axial secrion. Slide Phi 38d. r 40
Fig. 5 - Neod.iscus sp. Axial section. Sample Phi 38b. x 40.

Fig.7 - Hemigordiopsis cf. luquensis (\lang Er Sun, 19l3). Transverse section (botron.r) with a subrransverse section of Paradunbarula (Shin
della) sbíndensis (rop). Slide Phi 38b. x 30.
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are great, and confirm the paleogeographic reconsrruc-
tions that indicate a close location of the three geographic
units (Besse et al. 1.998; Crasquin-Soleau et al. 2001), i.e.
the Pangea B models.

The Paleotethys of the time was probably narrÒw
and its southern shallow carbonate shelf extended in con-
tinuity from Greece to southeastern Pamirs and South
China, via Tirrkey and southern Iran, and was situated in
the same latitudinal band.

Systematic paleontology

Algae
Gymnocodium bellerophontis

Rothpletz, 1894) Pia, 1920

Pl. 4, fig. 6

1894 Gyroporella bellerophontis n. sp. Rothpletz, p. 2a, fig. 4.

191.2 Mauoporella bellerophontis (Rothpletz) - Pia, p. 34-35, texr-fig.
J, Pt. z, rLg. / - r t.

1937 Gymnocod.iwm bellerophontis (Rothpletz) - Pia, p. 832-833, pl.
9s, fig. 1-6.

1965 Gymnocodiwm bellerophontis (Rothpletz) -Pantic, p. 159,plr. 7,

fig.1-4.
1.991 Gymnocodium bellerophontis (Rothpletz) - Roux, p. i38-139,

pl. 1, fig. 1 (cwm syn.).

1993a Gymnocod.ium belleropboztls (Rothpletz) - Vachard et ai., pl.
r! ilg. r, ).

Remarks. \X/ell known since the work of Pia (1912,
1920, 1937), Elliott (1955) and Roux (1991), this spe-
cies is classical. Of interest are the discoveries of fertile
(Vachard et aL 1993a) or bifurcate (P1. a, fig. 6) thalli,
confirming the belonging to the red algae proposed by
Pia, admitted by a1l the authors , although recenrly con-
tested by Mamet Er Préat (1994).

Dimensions. Length: up to 2.50 mm; outer diam-
eter: A.47-0.73 mm; inner diameter (medullar zone?):
0.20-0.40 mm; cortical zone thickness: 0.10-0-15 mm:
pores: 0.05-0.10 mm.

Dasycladace ae yariàe

Pl. s, fig.2-3

Remarks. Dasyclads are rafher rare in the micro-
facies and the generic determination of the remains is

generally questionable. We identify a subaxial section of
Macroporella apachena Johnson, 1951 (Pl. 5, fig. 2), and a

possible oblique section through a verticille of Likanella
(?) rp. (Pl. 5, fig. 3) illustrated here. The other remains
belong to Mizzia (five oblique sections) probably M. ya-
bei (Karpinsky, 1908), separated recently as a disrinct ge-

nus Yabeites Chuvashov, 2001. not accepted here; and to
Salopekiella sp. (three very incomplete and abraded sec-

tions). These alga1 microfloras of dasyclads have equiva-
lents in Italy (Accordt 1956) and Croatia (Pantic 1965).

Atractyliopsis lastensis Accordi, 1 956

Pl. a, fig. 2

1937 Atractyliopsis n. sp. Pia, pL.97, frg. 5-6.

1956 Atractyliopsis lastensis n. sp. Accordi, p. 80-82, pl. 8, fig. 1-3, pl.
10, fig. 1-12.

1966 Acicwlaría sp. (?) - GùvenE, p. 102-103, pl. 3, fig. 5.

?1968 Atrac1tliopsis d.arariensis n. sp. Elliott, p.24-25, pI.2, fig.3-5.
1988 Atracrytliopsis lastensis Accordi - Sartorio & Venturini, text-fig.

p.39.
1993a Atractyliopsis lastensis Accordi - Vachard et al., pl. 1, fig. 9.

Remarks. The illustrations of Pia (1937) and Ac-
cordi (1956) show probably incomplete specimens, com-
pared with the various sections presented by Sartorio &
Venturini (1988). Consequently, the true morphology of
the thallus looks probably more like Acicwlaria (?) sp.
(GùvenE 1966) or Atractyliopsis darariensis Elliott, 1968.

In this case, PermianAtractyliopsls are probably more re-
Iated to choristospore dasyclads than endospore ones.

Dimensions. Length: 4.00 mm, width: 1.50 mm,
1' fdrameter ol cavrtres: 0.20-0.25 mm.

Microproblematica

Remarks. Two groups are present: (a) questionable
consortiums of porcelaneous foraminifers and cyanobac-
teria: Twbipbytes and Psewdovermiporella, and (b) rare A1-
gospongia (Termier et al. 1977) belonging to rhe genera
Eflwgelia, Claracrwsta and Ungdarella (?).

Tubiphytes ex gr. obscurus Maslov, 1956

Pl. 3, fig. 5, Pl. a, fig. 1, a-s

1956 Tubipbytes obscurus n. sp. Maslov, p 82-84, text-fig. 22, pL.25,
fig. 1, 3, pl. 2a, pl. 27, frg. 1.-2.

Fig.6-7

PLATE 2

Paradunbarula (Paradunbarula) shindensis Kotlyar et al., 1983. Five subaxial sections. 1 - Slide Phi 38c. x 4a.2 - Slide Phi 38e. x 40.

3 - Slide Phi38d. x 30. 4 - Slide Phi 38d. x 30. 5 - Slide Phi 38e. x30.

Hemigordiopsis cÍ. luquensis (\lang tr Sun, 1 9 73). 6 - Subtransverse section. Slide Phi 3 8f. x 4A. 7 - Subaxial section. Slide Phi 3 8f. x 40.
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1991 Tubtphytes obscurus Maslov - Razgallah & Vachard, p. 181-184,

pl. 1, fig. 1-7,pL.2, fig. 1-8, pl. 3, fìg. 1, .1, 7 (cum syn.).

1992 Tubiphytes obscurus Maslov - Riding & Guo, pl. 1, fig. 1-4.

1993 Tubiphytes obscwrus Maslor. - Senowbari-Daryan 8r Flùgel, p.

362:7A, text-fig. 4-7,p|.1, fig. 1-8, pl. 2, fìg. 1.,3,4?,5-6,7?,
8-9, pI.7, fig. 4-8 (cum syn.).

1993a Tubiphytes obscurus Maslov - Vachard et al., pl. 2, fig. 6, pl. 3,

fig. 1-4, pl. 4, fig. 4, 8.

1998 Tubiphytes obscurus M.rslov - Ahiner tr Òz-kan-Altiner, pl. 4,

Itg. lQ.
2A01. Tubípbytes obscurus Maslov - Vachard et al., fig. 24.1,3-9.
2002 Tubiphytes obscurus Maslov - Skourtsos et al., fig. 2. 5.

Remarks. Some Twbiphyres in the investigated mate-
rial are "typical" and similar to T. obscurus MasloH 1956.

The other ones are atypical and looks more like porcela-
neous Nodopbtbalmidium, confirming the probable attri-
bution to a complex microecosystem more related with
porcelaneous foraminifers than algae (Bernier 1984; Pratt
1995; Vennin et al. 1,997; Vachard et al. 2001). One of our
section (Pl. 4, fig. 1) is a complete sequence of develop-
ment with: (a) proloculus, (b) some nodophthalmidiid
chambers, (c) deformation of the chambers, leading to (d)

a typical Tubipbytes. Our other figurations illustrate the
evolution from (b) (P1.4, fig.5) to (c) (Pl. a, fig. a).

Skourtsos, R. Martini G L. Zaninetti

Class Foraminifera d'Orbigny, 1 826

Subclass Fusulinata Wedekind, 1932

Order Endothyrida Brady, 1884

Remarks. Although the most common smaller
foraminifera are porcelaneous (Miliolata) and hyaline
(Lagenida), some rare survivals of the microgranular fo-
raminifera: Endothyrida and Fusulinida are present. The
Endothyrida belong to the super-families: Palaeotextulari-
oids esp ecially C lim a c am min a p alv w lin o i de s Lange, 1.9 25

(Pl. 5, fig. 1), Tetrataxoids, e.g. Abadehella sp. (Pl. 5, fig.
9) and Globivalvulinoids, particularly Sengoerina al[. ar-
gandi (P1.4, fig. 6). The latter taxon, that is very poorly
represented in our material, and seems by wa1l structure
to be the direct ancestor of Paradagmarita flabelliformis
Zamnettr, Altiner Ec Catal, 1981.

Order Fusulinida \ledekind, 1932

Superf amily S taf f elloidea A.D. Mikluk o -Maklay, 19 49

Family Staf fellidae A. D. Mikiuk o -Maklay, 19 49

Pseudovermiporella ex gr. nipponica
(Endo in Endo & Kanuma, 1954)

Pl. a, fig. 3

1954 Vermiporella (?) nipponica n. sp. Endo in Endo & Kanuma, p.

191-192, pl. 13, fig. 2-s.

1965 Pseudotermiporella nipponica (Endo) - Pantic, p. 160-161, pl.
_tu, lrg. l-J.

p. l966Wrmiporella nipponica Endo - Flùgel, p. 43-45, pl. 8, fig. 1-2

(non fig. 3 : Tubiphytes?) (cum syn.).
7993a Pseudoz,ermiporella ex gr. nipponica (Endo) - Vachard et rl., pl.

6. lig. e, pl. z. fig. |.

Remarks. This other "a1gae incertae sedis" is more
exactly a particular porcelaneous foraminifer and/or
foraminiferalla\gal symbiosis (Vachard et al. 2001). The
foraminiferal nature was correctly interpreted by Hen-
best (1963), supported by Loeblich & Tappan (1964),
and remains controversial (Granier & Deloffre 1994).

Specimens of the investigated material are long-pitted
forms and belong to the group P nipponica or longipora

I I | 
^^^a,(vacnaro et dt. /.uutl.

Sphaerulina zisonzhengensis Sheng, 1963

Pl. 1, fig. 2, Pl. 3, fig. 5

1963 Spbaerulina zisongzheigensis n. sp. Sheng, p. 153-154, pl. 2, fig.
6-7.

1967 Staffella zisongzhengensis (Sheng) - Leven, p.125-126, pl. 1, fig.
6-8.

non v 1977 StaJfella zísongzhengensis (Sheng) - Lys ìn Montenat et

al., pl. 18, fig.1A-n (all thìs material corresponds in fact to the

genus Sbanita).
1991 Stffilla zisoghzengensis (sic) (Sheng) - Baud et al., pl. 2, fig. 4.

Remarks. The variability of the species is great: (a)

typical spherical form (Pl. 1, fig. 2), nankinelioid-form
(P1. 3, fig. 5) and (c) fusiform leelloid-tests (not illus-
trated; corresponding more or less to JinzhangiaUeno,
2001 or Leella armenica Rozovskaya, 1,965).

Superfamily Schubertelloidea Skinner, 1931

Family Dunbarulidae Vachard, Clift & Decrouezlgg3a

nom. translat. herein pro Dunbarulinae

PLATE 3

Hemigordiopsis cf. luquensis (\fang Er Sun, 1973). 1 - Subaxial section. Slide Phi 38e. x 40. 2 - Subaxìal section. Slide Phi 38c. x 40.

3 - Tangential section. Slide Phi 38a. x'10. 4 - Atypical axial section . Slide Phi 38a. x 40. 5 Oblique sectìon (bottom left) with a

subaxial section of Sphaerulina zisonzhengensi (top), a subaxial section of Multidiscus padangensis (right center) and Tubipbytes ob-

scurus (left and right). Slide Phi 38a. x 30.
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Genus Paradunb arwla Skinner, 1.9 69

Subgenus Shinclella Chediya in Kotlyar et al., 1,983

Remarks. Paradunbarwla ( Paradwnbarwla) Skinner,
1969 was initially described in an olistolith of Cerke-
zhùyùk, Anatolia (Turkey) . The unique associated spe-

cies is Boubonia erki Skinner, 1969, that might belong to
Pseudodwnbarwla.Due to the absence of large fusulinids:
Neoschwagerinoids or Schwagerinoids in the assemblage,

and the biostratigraphical value oî Pseudod.wnbarula, the
holotype ol Paraclunbarula (Paradwnbarwla) is probably
early Dzhulfian in age.

As the resorption of the juvenarium is an evolutiona-
ry character among the Schubertelloids: Dunbarulinae
and Palaeofusulininae of the middle/late Permian (Rui
& Sheng 1,981), Paradwnbarwla(Shindella) is more ad-

vanced than P (Paradwnbarula). Therefore, P (S.) is at

least late Dzhulfian (Fig. 5).
Leven (1993) indicates aDzulfian age for Parad.un-

barwla, but the taxonomy of this author is not clear, since

Leven & Okay (1996) describe three species of "Palaeo-

fus ulina ( Paradwnb arwla) " .

Chediya in Kotlyar et al. (1983) dated Paradun-
barula (Sbindella\ as late Midian. An attribution of the
Shindella simplicata-9. pamirica zoîe to the late Dzhul-
fian was then indicated by Davydov et al. (1,996, fig. 4),
and we agree with this conclusion (see above). Inver-
sely, Kotlyar et aI. (1.999) consider the biozone as late

Changhsingian, especially because Sbindella simplicata
(Sheng, 1963) was described in the Changhsing Lime-
stone from South-China.

In conclusion,if Shindella is alone, it can be con-
sidered as indicative of the late \luchiapingian, if it is

accompanied by Palaeofuswlina it can be Changhsingian
in age.

Paradunbarula (Shindella) shindensis

Chediya in Kotlyar et al., 1983

Pl. 1, fig. 1, PI.2, fig. 1-s

1983 Paradunbarwla (Shindella) shindensis n. sp. Chediya in Kotlyar
et al., p. 135-136, pL.9, fig.2-a.

1996 Paradunbarula (Shindella) shindensís Chediya - Rauzer-
Chernousova et al., pl. 2, fig. 6.

7 1996 Palaeofusulina (Paraclunbarula) cf. pamirica Leven - Leven tr
Okay, pl. 10, fig. 23.

? 1.996 Palaeofwswlina (Paradunbarula) okayi n. sp. Leven in Leven &
Okay, p. 171, p|. 9, Íig. 4-s, 7.

1.999 ParadunbaruJa (Shindella) shindensis Chediya - KotLyrr et r[.,
p.2O qno [iguration;.

2AQ2 Paradunbarula (ShindeLla) shindensis Chediya - Skourtsos et a1.,

[tg.2. 1-2.

Remarks. Our material is identical to P (5.) shinden-

sls, by the dimensions and the number of whorls.
Dimensions. Diameter: 1.5A-1.75 mm (diagnosis:

D. Vachard, A. Zambetakis-Lekkas, E, Skourtsos, R. Martini & L. Zaninetti

Fig. 5 - Evolutionary trends in Schubertellidae, Dunbarulinidae and

Palaeofusulinid4e (compiled from Rui & Sheng 1981 ; Kotl-
yar et al. 1983, Vachard et al. 1993a, and this work).

1.68-2.13), width: 2.40-2.65 mm (diagnosis: 2.60-3.30),
width/diameter: 1.4-1.5 (diagnosis: 1.4-1.6), proloculus
diameter:0.02-0.08 mm (diagnosis: O. ll-0.20), whorls:4
(diagnosis: 4), wall thickness: 0.03 (diagnosis: 0.03).

Nanlingella (?) sp.

Pl. 1, fig.3

Remarks. Rare forms correspond to atypical Para-

dunbarwla, but show some charact ers of Nanlingella: septa

more numerous and more regular, indicating probably the

true lineage between Dunbarulidae and Palaeofusulinidae.
The figured specimen measures 0.64 mm in diameter.

Subclass Miliolata Delage & Hérouard, 1896

Order Hemigordiopsida Nitikina, 1969

Family Hemigordiopsidae Nikìtina, 1969

Neodiscus sp.

Pl. 1, fig.5
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Remarks. Rare, this Neodiscus shows internal
whorls of the group N. milliloides Miklukho-Maklay,1953
but the last semi-evolute whorl allows also some compari-
sons with an immature Graecodiscus. An apparent pseudo-
septum at the extremity of the central glomus, seems to
be also a character of the genus Pseudomidiella, recenrly
described by Pronina-Nestell Er Nestell (2001).

Multidiscus padangensis (Lange, 1 925)
Pl. 1, fig. 4, Pl. 3, fig. 5, Pl. 4, fig. 2, 6, Pl. s, fig. 6-8

1.925 N ummulostegina padangensis n. sp. Lange, p. 27 \, pl. 4, fig, 7 I a-b.
1953 Multidiscus padangensis (Lange) - Miklukho-Makla,v, p. 130,

pl. b, rlq. ,/.

1988 Mubidìscws padangensis (Lange) - Proninà, pl. 1, fig. 18-19.
1.99A Muhidiscus padangensis (Lange) - Lin et al., p.2a7, pl. 23, fìg.

7 -1r.
1993a Multidiscus padangensis (Lange) - Vachard et al., pl. 2, ftg. Z,

pl. 6, fig. 5.

? 1993b Multidiscus padangensís (Lange) - Vachard et al., pl. S, fig. 16-

18.

? 1.996 MwbitJiscws paclangensis (Lange) - Leven & Okay, pl. 9, fig.
24-26 (.may be M, obesus Lin et al., 1990).

Remarks. Relatively abundant, this species exhi-
bits: (a) typical specimens planispirally coiled (P1. 1, fig.
4;PI. 4, fíg.2); (b) broken individuals (Pl. 4, fig. 6); (.)
specimens with some deviations of coiling (P1. 3, fig. 5;
Pl. 5, fig. e); (d) specimens with a last whorl evolute (Pl.
5, fig. 6), and comparable rc Multidiscus (?) tauridiana
Okuyucu, 1999; (e) presence of pseudo-septation (Pl. 5,
fig. 8). This tendency, which can be interpreted as a ge-
neric character, is probably comparable with a Sigal spec-
trum (Sigal, 1966);i.e. rare specimens of a species show-
ing a character of a different genus. Strictly interpreted,
this generic character leaded to the creati on of Septagat-
h am m in a, lr,t ileitin e lla, P s e u d omi di e lla, and various fals e
"Baisalina" of the literature. This pseudo-seprar;on ap-
pears independently ìn several lineages of porcelaneous
foraminifera, with various rypes of coilings, such as,4gal-
hammina, N eodìscus, Multidìscus, Hemigordius, H emigor-
diopsis, from the Capitanian to the Changhsingran.

Dimensions. Diameter: 1.30-1.7A mm (diagno-
sis: 1.25;. widrh: 0.55-0.23 (diagnosis: 0.32 in rhe rexr,
but more or less O.8O on the photomicrograph), width/
diameter: 0.42-0.63 (emended diagnosis: 0.64), whorls: 5-
5.5 (diagnosis: 5.5), proloculus: 0.20 mm (diagnosis 0.15
xa.22), wall thickness: 0.01-0.03 mm (diagnosis: 0.02).

Hemigordiopsis cf. luquensis (Wang & Sun, 1973)

PI.1, fig.7,Pl.2,Ít9.6, Pl.3, fig. 1-5

1965 Hemìgordiopsis renziP.etchel - Pantic, p. 156, pI.5, fig. 1-4.

cf.1973 Gansudiscus luquensis n. gen. n. sp. \Wang & Sun, p. 157,176-
177, pL 4, fìg. 5-9, 14-15.

? 1973 Gansudiscus orientalisn. gen. n. sp.\Wang&Sun,p. 158,177-
178,pL 1, fig. 1O-12.

? 1,97 7 H emigordiopsis renzlReichel- Lys inMontenat et al.,pI. tZ,Íig, 9.

cf. 1988 Hemigordiopsis luquensis (lVang Ee Sun) - Loeblich
& Tappan, pL.326, tig.21-22.

cf. 1988 Hemigordiopsis orientalis (\lang Er Sun) - Pronina, pl. i, fig.
9-10.

cf. 1989 Hemigordiopsis orientalis (Vang & Sun) - Korlyar et al., pl.
a, iig. a.

7 1992 Hemigordiopsis renziReichel-Yachard et al. 1992,pL.3, fig. 6.

? 1997 Hemigordiopsis orientdlis (Vang Er Sun) - Nestell Er Pronrna,
text-fig.2-3.

2A02 Hemìgord.iopsis cî. lwquensis (Vang & Sun) - Skourtsos et al.,
rts- /- t-

Description. Test nautiloid to subquadrare, of me-
dium size for the genus. Proloculus spherical followed by
2 or 3 inttial glomospiroid whorls, and 2-3 adult whorls.
\fall thin in the proloculus, increasing in thickness at each
whorl, and finally double than the height of the chamber.
Irregularities of the inner and ourer surfaces of the tubu-
lar chamber are obvious (P1. 1, fig. 7, PI. 2, fig. 6).

Dimensions. Diameter: 2.00-3.10 mm (diagnosis
of H. luquensis:2JA), width: 1.6A4.90 mm (diagnosis:
1.90), width/diameter: A.73-1.15 (diagnosis: O.9O). num-
ber of volutions: 4-5 (diagnosis: 5-7), diameter of pro-
loculus: 0.20-0.30 mm, height of the tube: a.O7-A.12 mm
(diagnosis: 0.05-0.09), wall thickness: O.2O-0.40 mm (dia-
gnosrs: v.t t-u.J I ) .

Remarks. Hemigordiopsis renzi Reichel, 1945b,
whose type locality is situated in Cyprus, is well represent-
ed in Greece (Baud et aL. 1991), but our specimens are more
comparable with H. luqwensis (\flang & Sun, 1973) andits
probable synonym H. orientalis (Vang tr Sun, 1923), by
the relatively big proloculus, the small number of glomo-
spiroid inner whorls, and few outer planispirally whorls.
The total whorl number of our specimens is finally smaller
4-5 versus 5-7 for H. lwqwensis, for the same diamerer.

Range. According ro some aurhors, Hemigordiop-
sls disappears at the end of the Midian (Pronina 1995)
and can be limited to the late Midian (Nestell tr Pronina
1997).In the investigated material it is closely co-occur-
ring with Shindella (Pl. 1, fig. 7) and, consequenrly late
Dzhulfian. Hemigordiopis of this age are also present in
Montenegro (Pantic 1965) and Oman (Jebel Safra, Vacha-
rd, Martini &. Zaninetti, unpublished) . Morever, the pres -
ence of "Hemigordiopsis" was signalized up ro the Do-
rashamian in Turkey (Altiner 1984, fig. 4).

Subclass Rotaliata Delage & Herouard, 1896

Order Lagenida Reuss, 1862

Superfamily Nodosarioidea Ehrenberg, 1 838

Remarks. A robust l,{odosaria (?) with finely and
acutely costulate periphery (P1. 5, fig. 5), only one sec-

tion of Calaezina (?) sp. with curvated axis of coiling and
oval uniseriate chambers (P1.5, fig.4), and alew Colani-
ella have been found.



352

Colaniella aff. minima Wang, 1966

Pl. 1, fig.3,6

aff. 1966 ColanieÌla minima n. sp. \flang, p.211,219, pl. 1, fig. 1-9.
p. 1989 Colaniella ex gr. mìnima Vang - Jenny-Deshusses & Baud,

p.881-882, tabl. t, fig.2a, fig.5c, pl. 1, fig. 11?

afÎ. ú9a Colaniella minimaWang - Lin et al., p. 248, pl. 33, fig. 13-16.
v. 1991b Lolantella cl. minima \ifang - Vachard et a1., pl. 8, {ig. 13-14.
2000 Colaniella ex gr. minima \il/ang - Jenny-Deshusses et al., fig

3.7-2, 1,7a.
2AA2 Colantella s,If. minima \fang - Skourtsos et al., Lg.2.3-4.

Remarks. The material of this raxon consisrs of
three oblique specimens, up ro 0.80 mm. The relative
simplicity of the internal subdivisions and small size are
similar to those of Colaniella minima. Our taxon belongs
probably to a primitive species of the group (see the de-
scriptions of Okimura 1988), bur the acme and specific
differenciation of Colaniella occurs probably only in the
Changhsingian, as compiled by Lin et al. (1990).

Conclusions

In the Parnon Mountain chain, central eastern
Peloponnesus, the Glypia Unit represents rhe uppermosr
tectonic unit. A wild flysch (mé1ange) unit of Cenozoic
age contains several Cretaceous and late Permian exotic
blocks floating in the matrix. The olistoliths were depos-
ited within the Glypia Unit during the sedimentation of
the clastic series of the unit, when the larrer was part of
an active margin.

The origin of late Permian olistoliths musr be
seeked to regions easr of the Parnon Mountain range and
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to units that were more inrernai to Pindos Unit. The is-
lets of Karavia in the Argolis Gulf, yield a thick carbon-
ate sequence, but little known (Tataris 1969, 1988). The
Episkopi Formarion, on Hydra (Baud et aL. 7991.; Grant
et aI. 1991), although only preliminary studied, may be
the largest outcrop of this age, and the most probable
origin of the olistoliths.

A sample of an olistolith reveals a microfacies of
bioclastic grainstone, that yields more or less forty taxa
of algae, microproblematica, smaller foraminifera and fu-
sulinids.

These assemblage is remarkable, because three
markers, generally not co-occurring, are here associated:
ParatJunbarula ( Sbind,ella) sbindensis, H emigordiopsis cf.
luquensis and Co/aniella aff. minima. The appearance-
zone of Sbindella is hypothetically attributed to the late
\fuchiapingian/ Dzhulftan (but latest Capitanian and late
Changhsinghian ages are also suggested). Consequently,
in the late Vuchiapingian, rhe first Colaniel/a coexist with
the last Hemigordiopsls (Fig. a). This assemblage is gen-
erally indicated as late Midian in the literature.

The similarities of the Greek microfauna with that
of South China and southeastern Pamirs confirm the pale-
ogeographic reconsrrucrions which indicate a close loca-
tion of the two geographic units (Besse et al. 1998, Cras-
quin-Soleau et a1. ZOOt).
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thank G.P Pronina-Nestell, M.K. Nestell and K. Ueno for rhe precious
comments on manuscrìpt, during refereeing.

PLATE 4

Fig. 1' 4-5 - Tubiphytes exgr. obscwrus Maslov, 1956 similar to the foraminifer Nodophthalmidium.Three longirudinal secrions. 1 - A complete
sequence of developmenq n'ith (!. a proloculus (bottom); (b) _regular fàraminiferal chambers; (c) irregular chambers; (d) a typìcal
tubiphytidaspe.:,(l:l) Sam_ple Phi 38b. x 75.4 - A stagewith iiregularchambers. Sample Phi j8e. x"25.5 - A stagewiih.ég,.t".
cnamDers. )ltde l'nt JìJb. \,/5_

Fig. 2 - Atr.actyliopsis lastensis Accordi, 1956. Longitudinal section with a subaxial section of Multidiscus padangensis (bouom). Slide phi
38b. x 30.

Fig.3 - Pseudotermiporellaexgr.nipponica(EndoinEndo&Kanuma, 1954).Agroupofthreeobliquesections.slidephi38a.x30.
Fig'6 - Gltmnocodiumbelleropbontts(Rothpletz,1891)Pia,lg2O.Twothalli,onebifurcated.Longitudinalsections,withasubaxialsectionof,4lzlrl-

discus padangenni (broken, bottom center) and an oblique se ction o{ Sengoerina al[. arganldi Altiner, 1 999 (bottom right). Slide phi 38b. x 30.

rrg. r

Fig. 2

Fig. 3

Fig. 4

Fig. 6-8

Fig. 9

PLATE 5

Climacammina cf.talt,ulinoides Lange, 1925. Subaxial section. Slide Phi 38a. x.tO.
Macroporella apacbenaJohnson, 1951. Oblique section. Slide Phi 36c. x 25.

Likanella (?) sp. Tangential sectìon through a verticille. Slide Phi 38e. x 30.

Cah:ezina (?) sp. Sublongitudinal section. Slide Phi 38f. x 25.

Nodosaria ()) sp. with spinose periphery. Transverse section. Slide Phi 38f. x 25.

Multidtscu.s padangensis (Lr.nge, 1.925).6 - Subaxial section with the last whorl apparently evolute [for comparison, see M. (?) uu-
ridiana Okttyucu, 19991. Slide Phi 38e. x 40. 7 - Subaxial section relatively compiess.d.-Slide Phi j8a. x +0. 8 - Subtransverse sec-
tion with pseudoseptation,, i. e. a so-called generic character. Sljde Phi 38d. x lO.
Abadehella sp. Subaxial section. Slide Phi 38a. x 75.
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