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Abstract

Palaeomagnetic data from Moesia are absent and previous palynological and macrofaunal studies could not show clearly the
palaeogeographical position of Moesia between the larger palaeocontinents Gondwana, Baltica, or Avalonia. Cutting samples from
three boreholes on East Moesia (SE Romania) have been investigated in this study using S.E.M technique. Chitinozoan
assemblages prove the presence of Wenlock–Ludlow (possibly Homerian and Gorstian), Přídolí, and Lochkovian. Those of the last
have a pronounced distribution in North Gondwanan localities; one of them, Cingulochitina plusquelleci, is illustrative only in
North Gondwanan regions. These chitinozoans argue that East Moesia and probably West Moesia were in good communication
with the Ibarmaghian Domain of the Northern Gondwana palaeocontinent.
© 2006 Elsevier B.V. All rights reserved.
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1. Introduction

The Moesian Platform lies in the foreland of the
Carpathians and of the Balkans. Its basement is divided by
the Intra-Moesian Fault (IMF) (Fig. 1) into two major
blocks: East and West Moesia. These two sectors of the
platform are unequal in surface area and show differences
in the stratigraphy of the sedimentary cover, as well as in
their basement structure. The Palaeozoic sediments do not
crop out in Moesia and borehole evidence indicates that
the heterogeneous basement rocks are overlain by a
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sedimentary cover including Palaeozoic, Mesozoic and
Cenozoic deposits. The core material has been used for
palynological investigations in the hereby study. The
main purpose of the present investigation is an attempt to
elucidate the palaeogeographical affinities of theMoesian
Platform (East Moesia) using chitinozoans, as a good
implement in palaeocontinental reconstruction. In this
context, the present palynological study has to include the
revision of the old palynological data, which have been
identified according to the systematic classification
available earlier, in order to refine the Palaeozoic
biostratigraphy and the provinciality of Moesia chit-
inozoans on the territory of Romania. The identified
chitinozoans species, given their correct ages, and the
common and predominantly palaeogeographical spread-
ing of these species could demonstrate the palaeposition
of Moesia during different times of Palaeozoic (though
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Fig. 1. Schematic geological map of Romania with the spreading area of the Moesian Platform and the location of the studied boreholes (2581
Zăvoaia; 1052 Ţãndãrei; 2881 Călăraşi). Abbreviations: IMF—Intra-Moesian Fault; EEC—East European Craton.
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not in the latest Devonian, when the evolution of these
microfossils had stopped).

2. Palaeozoic stratigraphy of Moesia

TheMoesian Platform is only known from boreholes.
These penetrated the Cenozoic, Mesozoic and Palaeo-
zoic, and in some places the Precambrian basement
rocks. Palaeozoic sedimentary cover could be dated
Cambrian, Ordovician, Silurian, Devonian, Carbonifer-
ous and Permian based on macro- and microfauna.

2.1. Palaeozoic sediments

2.1.1. Cambrian
Lithologically, the Cambrian fossiliferous sediments

are represented by black argillite overlying a nonfossili-
ferous quartzitic complex. The trilobites, brachiopods and
merostomate bryozoans in the black shales of West
Moesia document the lower andmiddle part of theMiddle
Cambrian (Mutiu, 1991). In East Moesia acritarchs could
prove the Cambrian age (Iliescu, unpublished data, Ar-
chives of Geological Institute of Romania).

2.1.2. Ordovician
The black argillites and grey-greenish glauconitic silt-

stones of East Moesia contain macrofauna and palyno-
morphs of Tremadocian, Arenig, Caradoc and Ashgill
ages (Murgeanu and Spasov, 1968; Beju, 1972; Paraschiv
and Beju, 1973; Iordan, 1981; Iordan and Spasov, 1989;
Iordan, 1990, 1992). The hirundo graptolite biozone and
the inarticulate brachiopod Lingullela aff. davisii are
present. The Ordovician in West Moesia is documented
by acritarch and chitinozoan assemblages: in both parts of
Moesia, the “O1” and “O3” palynomorph biozones have
been recognized by Beju (1972). The presence of these
marine palynomorphs suggests the Upper Ordovician and
also deposition in a shallow, epicontinental marine basin,
with a terrigenous sedimentation. The basement of
Moesia is heterogeneous; there is lithological and
palaeontological evidence common for the whole of
Moesia that suggests that it became a single domain of
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sedimentation since the Cambrian or, in some places,
earlier than the Cambrian and has continued until the
Ordovician.

2.1.3. Silurian
The Silurian facies is represented by graptolitic shale in

the lower part, mixed with other sediments in the upper
part. In East Moesia, the “shelly fauna” levels contain
graptolites, while inWestMoesia the “shelly fauna” levels
are devoid of that group. In the latter, a shelly fauna
contained many fossil groups as brachiopods, trilobites,
tentaculites, corals, crinoids, bryozoans, bivalves and
ostracods. In the green siltstones of the West Moesia
acritarchs, miospores, and chitinozoans have been rec-
ognized, and according to the faunal lists available at that
time they indicate a Llandovery age. Moreover, the in-
sectus graptolite biozone described by Iordan (1981) in
two boreholes from East Moesia is assigned to the
Llandovery (Telychian) (Verniers et al., 1995). In the
black shale of East Moesia, dark-grey and black argillite
of the Wenlock centrifugus-murchisoni and lundgreni
graptolite biozones were identified (Paraschiv, 1974;
Iordan, 1981). In West Moesia a Wenlock shelly fauna
was recorded from black slate with sandstone and green
siltstone interbeds comprising brachiopods, trilobites,
tentaculites, corals, crinoids, bryozoans, bivalves and
ostracods. Palynologically, the black shales are proven to
be Wenlock in East Moesia with chitinozoans by Beju
(1972) and inWest Moesia by the acritarchs, chitinozoans
and miospores. Evidence from boreholes shows that
Ludlow sediments are widely distributed inMoesia. In the
graptolitic shale facies of EastMoesia either black argillite
was found or the light grey argillite with interbeds of fine
grey-whitish limy sandstone. In it a mixed fauna occurs of
bivalves, orthocone cephalopods, brachiopods, crinoids
and graptolites. The scanicus, nilssoni and bohemicus
graptolite biozones have been recorded (Iordan, 1971;
Iordan and Rickards, 1971). Additionally, acritarchs,
chitinozoans andmiosporeswere found in EastMoesia, as
well as in West Moesia (Beju, 1972; Iordan et al., 1985).
The Přídolí has been identified in the mixed facies of the
graptolite shale facies. In boreholes of East Moesia
bivalves, cephalopods and palynomorphs (acritarchs,
chitinozoans) were found. The ultimus graptolite biozone
is present (Iordan, 1988, 1992). In the West Moesia, the
Přídolí is documented by brachiopods, trilobites, tenta-
culites, corals, crinoids, bryozoans, bivalves, ostracods
and palynomorphs.

The Lower Palaeozoic sequences are dominated by
clastic rocks (argillite, shale, siltstone, sandstone, and
quartzite). A reducing environment characteristic for
euxinic basins is postulated by the black shale and a
neritic sedimentation in shallow water is suggested by
the “shelly fauna” facies.

2.1.4. Devonian
The Devonian of the Moesian Platform is represented

by a basal argillitic facies (Lochkovian–Emsian), a
middle, gritty facies (Eifelian) and an upper carbonate-
evaporitic facies (Givetian–Famennian) (Paraschiv,
1979). Devonian stages have been established based on
faunal assemblages consisting of brachiopods, tentacu-
lites, trilobites, bivalves, ostracods, conodonts, placo-
derm fishes, psilophytal plants, as well as palynological
assemblages (Iliescu, 1971; Beju, 1972; Iordan, 1981).
The Icriodus woschmidti conodont biozone and the
Novakia acuaria tentaculite biozone have been recorded
(Paraschiv, 1979). The Kellwasser Bioevent (F/F) is
supposed to be present in the Upper Devonian sediments
of Moesia (Iordan, 1999), this hypothesis being
supported by the extinction of the proetids, trilobites,
tentaculites, atrypids, brachiopods, corals, as well as by
the presence of the dark bituminous limestones, which
represent evidence of this bioevent. The biostratigraphi-
cal studies indicate that a neritic epicontinental sea
existed in the Moesian Platform during the Lower
Devonian, with rapid terrigenous sedimentation suggest-
ing tectonic subsidence. The regression of the sea during
the Eifelian is indicated by the deposition of quartzitic
sandstones in the Moesian Platform, this being followed
by a transgression of the sea in the Givetian, which could
continue into Lower Carboniferous.

2.1.5. Carboniferous
The Carboniferous of the Moesian Platform consists

of carbonate sediments at the base and terrigenous
deposits of paralic type in its upper part. The stages of
Carboniferous system have been established on the basis
of conodont zones and index fossils like brachiopods,
gastropods, bivalves, orthoceratids, goniatites, fenestre-
lids and other bryozoans, corals and foraminifers,
crinoids, plant debris, fish scales (Iordan et al., 1987;
Iordan, 1999). The Devonian–Carboniferous boundary
is in a continuous sequence and facies, where the
conodont Siphonodella isostycha documents the Tour-
naisian of the dark limestones (Paraschiv, 1974). The
Tournaisian carbonate facies Mississippian rocks show
that the environment of sedimentation was similar as in
the Middle and Upper Devonian. The upper terrigenous-
paralic formations indicate an abrupt change in condi-
tions of sedimentation. The carbonate platform envi-
ronment was replaced by a terrigenous-continental one,
due to the Sudetic movements proceeded by the
Bretonic events (Paraschiv, 1974, 1979; Iordan, 1992).
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3. New palynological investigations

The chitinozoan assemblages have been recorded from
the boreholes located in the East Moesia, SE Romania.
Core samples were collected from three boreholes: the
2881 Călăraşi borehole (depths: 4439.00 m to 4441.00 m;
4589.00 m and 4982.00 m), the 2581 Zăvoaia borehole
(depth 3232.10 m to 3233.10 m) and the 1052 Ţăndărei
borehole (depth 2006.00 m to 2007.00 m).

Precise determinations of chitinozoans can be
difficult using optical light microscopy (LM) due to
the opacity of the Moesian material. Previous studies
were unfortunately often insufficient to determine
accurately the chitinozoans. In the present study, new
borehole material from East Moesia has been processed
palynologically and new chitinozoans from Silurian and
Devonian age were obtained and studied using scanning
electron microscopy. The samples were processed in the
palynological laboratory of the Ghent University.
Currently, 10 g of fine-grained rocks have been dis-
solved, according to the standard palynological method
for extraction of chitinozoans from rocks as described
by Paris (1981) and Verniers (1983). Even as the
chitinozoans are often black, neither oxidation with acid
nitric nor separation with heavy liquids were used, and
only studied under S.E.M. (scanning electron micro-
scope) of the following types: JEOL JMS 6400 (Ghent
University), Philips XL 30 ESEM (Royal Belgian
Institute of Natural Sciences, Brussels) and Hitachi S-
3500 N (Bristol University, U.K.).

3.1. Lower Devonian chitinozoans

Lochkovian chitinozoans have been recognized in the
investigated core material of Călăraşi borehole, East
Moesia, at depths: 4439.00 m to 4441.00 m and 4589 m.
The argillitic formation revealed a new chitinozoan as-
semblage, most of them being in a good state of pre-
servation. At the level of −4439 m amongst the most
important identified species occur Eisenackitina bohe-
mica (Eisenack, 1934) (Eisenackitina cf. bohemica, Fig.
2, b, c). Eisenackitina bohemica (Eisenack, 1934), was
defined in the Klonk section, the GSSP of the base of the
Lochkovian and also the Devonian. Its stratigraphic range
covers the whole Lochkovian (Paris et al., 2000). It was
Fig. 2. Chitinozoans from East Moesia— the scale bar=50 μm. a, m. Ci
4441.00 m), b, c. Eisenackitina cf. bohemica (Lochkovian, Călăraşi boreho
Călăraşi borehole, 4439.00 m to 4441.00 m), e. Angochitina filosa (Lochkovi
plusquelleci (Lochkovian, Călăraşi borehole, 4439.00 m to 4441.00 m), h, p. U
i, l. Conochitina cf. subcyatha (Wenlock, Ţăndărei borehole, 2006.00 m to 2
4439.00 m to 4441.00 m), n. Linochitina cf. klonkensis (Přídolí, Zăvoaia boreh
borehole, 3232.10 m to 3233.10 m).
observed in Bohemia, Czech Republic (Paris, 1981),
France, ArmoricanMassif (Paris, 1981), Northern France,
Artois (Paris, 1986), Montagne Noire (De Bock, 1982);
Morocco, in the Rabat region (Oued Bou–Regreg)
(Rahmani, 1983); Podolia, Ukraine (Paris and Grahn,
1996); in the Palencia Province of Spain (Schweineberg,
1987); Algeria, Tunisia, Libya, Poland, Gaspé, Nova
Scotia (Paris et al., 2000). It has been recognized in the
Moesian Platform, Bulgaria (Lakova, 1985, 1993, 1995,
1999) and recently in Romania (Vaida andVerniers, 2004;
Vaida et al., 2005). Eisenackitina gr. bohemica was also
found in the Boomerang area, Bolivia (Le Hérisse et al.,
2004). Eisenackitina cf. bohemica is quoted in the
Amazonas Basin, Brazil (Grahn and Paris, 1992; Grahn
and Melo, 2003) as well Eisenackitina aff. bohemica
(Azevedo-Soares and Grahn, 2005).

Cingulochitina plusquelleci Paris, 1981 (Fig. 2, f, g,
k) has been found at the depths of −4589.00 m and the
interval between −4439.00 m and −4441.00 m. How-
ever, comparing the frequency and the preservation state
of Cingulochitina plusquelleci in these two depths or
intervals, the latter is much better represented and with
well preserved specimens at the depth of −4589.00 m,
than in the interval 4439.00 m to 4441.00 m, together
with Cingulochitina ervensis Paris, 1979 (in Babin
et al., 1979) and Cingulochitina serrata (Taugourdeau
and de Jekhowsky, 1960). At the depth of −4589 m
Urochitina simplex is absent. We interpret that in the
study area Cingulochitina plusquelleci persisted above
the last occurrence of Urochitina simplex. The occur-
rence of Cingulochitina plusquelleci in the Pragian is
mentioned by Paris (1981) for Cingulochitina cf. plus-
quelleci identified in the Armorique Formation, Finis-
tère. Otherwise, a slight inconsistency exists between
the Lochkovian chitinozoans of the Moesian Platform
and the global chitinozoan biozonation of the Devonian
(Paris et al., 2000), as it was mentioned by Lakova
(1999). Cingulochitina plusquelleci was observed in the
Lochkovian of the Armorican Massif in the lower part of
the Saint-Céneré Formation (Paris, 1976, 1981), the
Armorique Formation (uppermost Lochkovian) (Paris,
1980), the upper part of the Haye-du-Puits Formation,
the Saint-Germain-sur-Ay section and at the base of the
Néhou Formation (Lochkovian) (Paris, 1981). It was
also mentioned from the Mehaiguéne Formation,
ngulochitina ervensis (Lochkovian, Călăraşi borehole, 4439.00 m to
le, 4439.00 m to 4441.00 m), d. Angochitina chlupaci (Lochkovian,
an, Călăraşi borehole, 4439.00 m to 4441.00 m), f, g, k. Cingulochitina
rnochitina urna (Přídolí, Zăvoaia borehole, 3232.10 m to 3233.10 m),
007.00 m), j. Cingulochitina serrata (Lochkovian, Călăraşi borehole,
ole, 3232.10 m to 3233.10 m), o. Urnochitina kameli (Přídolí, Zăvoaia
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Algeria (Boumendjel, 1987) and from Bulgaria
(Lakova, 1985). Cingulochitina plusquelleci is often
coexisting with Fungochitina lata and Urochitina
simplex. The former species was however not yet
found in the studied boreholes, but it is present in the
5082 Mangalia borehole (Vaida and Verniers, 2005;
Seghedi et al., 2005). The occurrence of Cingulochitina
plusquelleci in the assemblage is very important, even if
it is not the index species of a biozone. Its distribution is
well documented but only in localities situated along the
Northern Gondwana margin (Paris et al., 2000).

Cingulochitina ervensis (Paris, 1979 in Babin et al.,
1979) (Fig. 2, a, m) was identified in the Lostmarch
Formation (Přídolí), the Pors-ar-Vouden section, Finis-
tère (Paris in Babin et al., 1979), the Saint-Pierre-sur-
Erve, Armorican Massif (Boumendjel, 1987), the Saint-
Germain-sur-Ay section (Lochkovian) (Paris, 1981), the
Ougarta, Zeimlet, Dkhissa Formations, Algerian Sahara
(Boumendjel, 1987); Podolia, Ukraine (Paris and Grahn,
1996), Libya (Jaglin and Paris, 2002), Romania,
Bulgaria, the Boomerang area, Bolivia (Le Hérisse
et al., 2004), the Solimões Basin, northern Brazil (Grahn
et al., 2003) and the Amazonas Basin, Brazil (Grahn and
Melo, 2003; Azevedo-Soares and Grahn, 2005).

Cingulochitina serrata (Taugourdeau and de
Jekhowsky, 1960) (Fig. 2, j) is described from the
Algerian Sahara (Taugourdeau and de Jekhowsky, 1960)
and Spain (Cramer, 1964). It was also found in the
Upper Silurian in Florida (Cramer, 1971). The other
areas are Portugal, Armorican Massif (Přídolí and
Lochkovian) (Paris, 1981), Libya (Jaglin and Paris,
2002), Romania, Bulgaria, the Boomerang area, Bolivia
(Le Hérisse et al., 2004), the Tarija Basin, northwestern
Argentina (Grahn and Gutiérrez, 2001), the Solimões
Basin, northern Brazil (Grahn et al., 2003) and the
Amazonas Basin, Brazil (Grahn and Paris, 1992; Grahn
and Melo, 2003; Azevedo-Soares and Grahn, 2005).

Angochitina filosa Eisenack, 1955 (Fig. 2, e) was
found by Eisenack (1955) in the Upper Silurian–Lower
Devonian of the Baltic area (in the Beyrichia Lime-
stone). In Spain it is quoted in the upper part of the
Formigoso Formation and in the lower part of the San-
Pedro Formation, Ludlow–Přídolí (Cramer, 1964,
1967). It was also identified in a Ludlow–Přídolí
assemblage in a borehole from Florida (Cramer,
1973). In the Contentin area (France), it occurs at the
Silurian–Devonian boundary (Rauscher and Robardet,
1975); Poland, Lower Devonian (Wrona, 1980); in the
Mehaiguéne Formation, Algeria, Přídolí-basal Lochko-
vian and Lochkovian (Boumendjel, 1987). Recently,
Angochitina filosa was also quoted in the Boomerang
area, Bolivia (Le Hérisse et al., 2004), in the Tarija
Basin, northwestern Argentina (Grahn and Gutiérrez,
2001), in the Amazonas Basin, Brazil (Grahn and Paris,
1992; Grahn and Melo, 2003; Azevedo-Soares and
Grahn, 2005), Solimões Basin, northern Brazil (Grahn
et al., 2003) and in Romania, Moesian Platform.

Angochitina chlupaci Paris and Laufeld, 1981 in
Paris et al., 1981 (Fig. 2, d) was described from the
Klonk and Karlstejn sections (Czech Republic) and its
appearance is above the Přídolí–Lochkovian boundary.
In the Moesian Platform (Lochkovian), Bulgaria as well
as in Romania, it was also discovered. Other chitinozo-
ans are present in the assemblage, but only determined
to the generic level as Eisenackitina spp., Ancyrochitina
spp. and Angochitina spp.

3.2. Silurian–Přídolí

The present study presents new data for the black shales
of the late Silurian–Přídolí in the 2581 Zăvoaia borehole,
previously dated palynologically by Beju (1972). The
palynological content indicated well preserved chitinozo-
ans in the core sample from the interval between
3232.10 m and 3233.10 m depth. Nevertheless, the
index species was not identified but instead some accom-
panying species with stratigraphic value were observed.

Urnochitina urna (Eisenack, 1934), a species
indicative for the entire Přídolí is present in the
assemblage (Fig. 2, h, p). This is an accompanying
species of Margachitina elegans biozone of Silurian,
characteristic of middle and upper Přídolí (Verniers
et al., 1995) and has its FAD (first appearance datum) in
the lowermost part of the Přídolí (Kříž et al., 1986). It
should be noted that Urnochitina urna range into the
basal Lochkovian, Podolia, Ukraine (Paris and Grahn,
1996). Urnochitina urna (Eisenack, 1934) was de-
scribed from Bohemia and established its occurrence in
Přídolí from Karlštejn and Dworetz sections (Eisenack,
1934). It was found in Spain (Cramer, 1964; 1967;
Cramer and Diez, 1978; Degardin and Paris, 1978;
Schweineberg, 1987; Priwalder, 1997); Morocco, in the
Přídolí part of the Bou Regreg section outside Rabat
(Rahmani, 1983); Sahara (Taugourdeau and de Jek-
howsky, 1960; Magloire, 1967). Its presence is also well
documented for: Libya (Jaglin and Massa, 1985; Jaglin
and Paris, 2002), Tunisia (Grignani, 1967), Algeria
(Taugourdeau and de Jekhowsky, 1960; Boumendjel,
1987), France, Montagne Noire (De Bock, 1982), Arm-
orican Massif (Paris, 1981; Paris and Le Hérissé, 1992),
Bohemia (Eisenack, 1934; Paris et al., 1981; Kříž et al.,
1986). It occurs also in Bolivia (Cramer et al., 1974),
Poland (Wrona, 1980), Northern France (Paris, 1986)
and Canada, Quebec (Achab and Asselin, 1993).
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Urnochitina kameli Boumendjel, 1987 (Fig. 2, o) is
also a very diagnostic species for Přídolí. The latter was
described from the Algerian Sahara, in the Mehaiguéne
Formation (Přídolí) by Boumendjel (1987). In the Upper
Silurian of the Algerian Sahara, Taugourdeau and de
Jekhowsky (1960) and Magloire (1967) mentioned only
the presence of Urnochitina urna. The coexistence of
these two important species Urnochitina urna and Ur-
nochitina kameli was demonstrated for the first time by
Boumendjel (1987). Urnochitina kameli has also been
recorded from the Upper Přídolí of the Montagne Noire
(De Bock, 1982) and in the Přídolí of Libya (Jaglin,
1986; Jaglin and Paris, 2002). In the Boomerang area,
Bolivia, the presence of Urnochitina cf. Urnochitina
kameli was demonstrated by Le Hérisse et al. (2004). It
is also identified in the present study in Romania.

Linochitina cf. klonkensis Paris and Laufeld, 1981 in
Paris et al., 1981 (Fig. 2, n) is restricted to the Přídolí in
the Klonk and Karlštejn sections, Bohemia (Paris et al.,
1981); Podolia, Ukraine (Paris and Grahn, 1996). Not
yet described in Bulgaria. For the Romanian part of
Moesia, Linochitina klonkensis is for the first time
mentioned in the present paper. Linochitina aff. L.
klonkensis is quoted also in the Amazonas Basin,
northern Brazil (Grahn and Melo, 2003).

Bursachitina krizi (Paris and Laufeld, 1981 in Paris
et al., 1981) was described from the Klonk section,
Upper Přídolí, Czech Republic. It also occurs in the
Přídolí of Bulgaria (Lakova, 1999). Eisenackitina
lagenomorpha (Eisenack, 1931) is present in the Baltic
area, in the Beyrichia Limestone (Eisenack, 1955). It
was reported from southern Sweden (Eisenack, 1964);
Estonia, in the upper Gorstian, Ludfordian and Přídolí
(Nestor, 1990); England, Ludlow, upper Gorstian to
lower Ludfordian (Sutherland, 1994), Ronquières–
Monstreux area, Brabant Massif, Belgium (Verniers
et al., 2002). Other associated genera are Plectochitina
spp., Fungochitina spp. and Ancyrochitina spp.

3.3. Silurian–Wenlock–Ludlow

In the 2881 Călăraşi borehole at the depth of
−4982.00 m, the following chitinozoans were identified:
Conochitina pachycephala Eisenack, 1964, Conochitina
tuba Eisenack, 1964, Conochitina claviformis Eisenack,
1931, Conochitina spp., Sphaerochitina spp. and Ancyr-
ochitina spp. This palynological assemblage recognized
in the interval of −4982.00 m of the 2881 Călăraşi
borehole, demonstrates a Wenlock–Ludlow (Gorstian),
possibly Lower Ludlow (Gorstian) in age. The Conochi-
tina pachycephala Eisenack, 1964, Conochitina tuba
Eisenack, 1964 and Conochitina cf. subcyatha Nestor,
1982 (Fig. 2, i, l) occur in the 1052 Ţăndărei borehole, at
the interval between −2066.00 m and −2067.00 m and
they document the Upper Wenlock (Homerian) in age.
Nevertheless, they have no palaeogeographic signifi-
cance, being fairly cosmopolitan species and well known
in the stratigraphic interval mentioned above.

4. Palaeogeography

In the Moesian Platform, the palaeomagnetic data are
completely missing. Additionally, the old palynological
data and most of macrofauna are not relevant in order to
establish the palaeogeographical position of Moesia
during the Palaeozoic. A northern Gondwanan affilia-
tion of Moesia, Romania was suggested by palyno-
morphs (acritarchs, chitinozoans and miospores) (Beju,
1972; Iliescu, 1975; Iordan et al., 1985; Vaida and
Verniers, 2005; Vaida et al., 2005) and macrofaunas
(Iordan, 1971; Iordan and Rickards, 1971; Iordan et al.,
1985). On the other hand, Middle Cambrian trilobites
recognised in the West Moesia indicate affinities with
England, Bohemia, Scandinavia, Poland (Mutiu, 1991;
Iordan, 1999). Based on this argument, some authors
have considered that the whole Moesia is a part of
Baltica (Rushton and McKerrow, 2000; Stamfli and
Borel, 2002). Nevertheless, it is known that the Moesian
Terrane is a peri-Gondwana piece (as defined by
Scotese and McKerrow, 1990; Haydutov and Yanev,
1997; Smith, 1999; Scotese, 2002) (see references in
Seghedi et al., 2005; Yanev et al., 2005), but in this
hypothesis it is not well demonstrated whether the
whole of Moesia shows the same palaeogeographical
affinity. The Peri-Gondwanan affinities have been
demonstrated in Bulgaria for the Middle Ordovician
sediments mainly integrated in the Balkan and Moesia
Terrane (as defined by Haydutov and Yanev, 1997),
based on the Bohemian type assemblage of trilobites
(Gutiérrez-Marco et al., 2003). Torsvik and Cocks
(2004) grouped Moesian Terrane with the Hellenic
Terrane (Greece and adjacent areas) and placed them in
the peri-Gondwana area, as the data from Bulgaria
summarized by Yanev (2000), suggest that Moesia
carried peri-Gondwanan rather than Baltic trilobites and
also relatively high-latitude acritarchs during the
Ordovician. These terranes, including Moesia, separat-
ed from the core of Gondwana perhaps in the latest
Silurian. Oczlon (2004), in his recent Palaeozoic
Terrane map of Europe, considered Moesia as a piece
of East European Craton. Steemans and Lakova (2004)
have shown that the Moesia was close to southern
Laurussia during the Lower Devonian, and its position
is indicated by the presence of the sinuosus–zavallatus
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(S–Z) miospore Province, restricted for Avalonia and
western part of Baltica. The authors explained the
presence of the chitinozoans and acritarchs which
clearly showed a North Gondwanan affinity, joint to
S–Z miospore Province, by the migration of these
palynomorphs, allowed by the Rheic Ocean around the
Silurian–Devonian boundary. The closure phase of
Rheic Ocean had started at the beginning of the
Devonian (Plusquellec et al., 1997).

Only the Silurian (Přídolí) and Devonian (Lochko-
vian) chitinozoans from the studied boreholes of East
Moesia show striking similarities to those of Armorican
Massif, Montagne Noire, France, Algerian Sahara,
Tunisia, Rabat region, Morocco, Libya, north-west
Spain, Portugal, Bulgaria, Bohemia, Czech Republic.
These areas have in common the chitinozoans listed
above. Moreover, the distribution of Cingulochitina
plusquelleci is restricted only to those areas located
along the Northern Gondwana margin (Paris et al.,
2000). Thus, it is supposed that at the levels Přídolí and
Lochkovian, the East Moesia basin was in a good
connection with Northern Gondwanan basins, respec-
tively with the so-called “Ibarmaghian Domain”. The
last was defined by Plusquellec et al. (1997) as a realm
for Devonian fauna. The Ibarmaghian Domain, already
isolated since in Ordovician (Paris, 1998: p. 475),
corresponded to the southern margin of the Rheic Ocean
and is composed of two main areas: the Maghreb region
(Morocco, Algeria, Libya), this area being considered as
an equivalent for North-Saharian region sensu Rache-
boeuf (1990), and the Ibero-Armorican region, which
includes the central and north-west parts of Spain and
Portugal, as well as the middle and the northern part of
the Armorican Massif. The affinity between the Ibar-
maghian Domain with other northern Gondwana
regions, including Romania and Bulgaria, is also men-
tioned by Jaglin and Paris (2002). It is known that the
whole Moesian Terrane within Bulgaria belongs to West
Moesia. Based on the palynological similarities between
Bulgarian and Romanian areas (see references in Lakova,
1993, 1995, 1999), we might suppose that both sectors
have the same palaeogeographic affinity.

5. Conclusions

TheWenlock–Ludlow, possibly Lower Ludlow (Gors-
tian) (succession of 2881 Călăraşi borehole, at depth
−4982.00m), theUpperWenlock (Homerian) (succession
of 1052 Ţăndărei borehole, at depth −2066.00 m to
−2067.00 m), Přídolí (succession of 2581 Zăvoaia
borehole, at depth −3232.10 m to −3233.10 m) and
Lochkovian, Lower Devonian (succession of 2881
Călăraşi borehole, at depths −4439.00 m to −4441.00 m
and −4589.00 m) are documented by the chitinozoan
associations in East Moesia. This conclusion significantly
modifies the previous known ages based on acritarchs,
chitinozoans and spores. The chitinozoans of Wenlock–
Ludlow age are fairly cosmopolitan species and are not
characteristic for one or the other palaeocontinent. In
contrast, distinctive affinities are shown by the Přídolí and
Lochkovian chitinozoan assemblages. Chitinozoans from
East Moesia are predominantly represented in typical
North Gondwana Terrane: Bohemia, Czech Republic,
Armorican Massif, Montagne Noire, Algerian Sahara,
Tunisia, Rabat region, Morocco, Libya, north-west Spain,
Portugal and Bulgaria. Besides, one of them, Cingulo-
chitina plusquelleci, with a very short range in Lochko-
vian, has a distribution limited only to the North
Gondwanan areas. Similar palynological data supporting
the same hypothesis come from assemblages in the 5082
Mangalia borehole, East Moesia, where Cingulochitina
plusquelleci and Fungochitina lata are only quoted in one
palaeocontinent, North Gondwana (Vaida and Verniers,
2005). Palaeontological arguments, including the chit-
inozoans already mentioned, demonstrated the North
Gondwanan affinity for the West Moesia, Bulgarian
territory. Corroborating palynological data from Roma-
nia, East and West Moesia, and Bulgaria (West Moesia),
clearly indicate a common North Gondwanan affinity.
They demonstrate that East Moesia and probably West
Moesia have been in a free communication with Northern
Gondwana and the putative Ibarmaghian Domain. The
sea was closing in the Silurian and no differences can be
seen in mid-Devonian.
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