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PALAEOGEOGRAPHIC AND PALAEQCEANOGRAPHIC IMPLICATIONS OF NEW
AND REVISED BIO-CHRONOSTRATIGRAPHIC CONSTRAINTS FROM THE

. .~ : PROFITIS ILIAS UNIT (RHODES, GREECE)
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ABSTRACT

Middle Oxfordian-early Kimmeridgian radiolaria, extracted from the top of radiolarites of Profitis Ilias unit
(Rhodes island), suggest that the latter are essentially Middle Jurassic in age and the overlying siliceous shales
Late Jurassic. The previously identified Calpionelhid horizon at the top of Profits Ilias siliceous marls is now
regarded as early Valanginian in age. The above chronostratigraphic constraints allow tentative correlations to
be made between Profitis Thas and Pindos-Olonos sedimentary units. Finally, the palacoceanographic signifi-
cance of the studied series in Rhodes and potentially similar pelagic sequences in the Marmaris area of Turkey
are discussed.
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1. INTRODUCTION

One of the major problems that still remains unsolved in Eastern Mediterranean geology is the conpection
of Mesozoic sedimentary sequences between the Hellenides, in Greece, and the Taunides, in southern Turkey
(Bernoulli er af. 1974, Aubouin er af. 1976, Harbury & Hall 1988). This is true despite the fact that these areas
are amongst the best studied parts of the Alpine mountain belts which derived after the closure of Tethys.

Improved understanding of the Mesozoic-early Tertiary geological evolution of individual areas in the SE
Aegean is of key importance for meaningful correlation of tectonic and palaeogeographic units between Greece
and Turkey. For this reason we recently undertook new fieldwork on the island of Rhodes (Fig. 1 A) to improve
our understanding of the stratigraphy of the Profitis 1lias unit -an essentially pelagic carbonate sequence- and its
tectonic relation to adjacent units (i.e. platform/slope sequences. ophiolites).

The particular interest of this unit is that for a long time it has been considered as the easternmost lateral
extension of the Pindos-Olonos zone, based essentially on studies which were conducted over 25 years ago
(Orombelli & Pozzi 1967, Aubouin & Dercourt 1970, Aubouin er 2. 1976). More recent studies disputed this
conclusion, arguing that the Profitis Ilias sedimentary sequence originated from a basin situated at a further
external palaeogeographic position than the Gavrovo-Tripolitsa zone (Harbury & Hall 1988). However, no
comprehensive stratigraphic work has been undertaken since 1975 on the Profitis Ilias sedimentary sequence,
despite major progress in our understanding of the Pindos-Olonos zone stratigraphy in mainland Greece and
the Peloponnese (Fleury 1980, Thitbault er al. 1981, De Wever & Cordey 1986) and/or in the light of modern
radiolarian taxonomy and biostratigraphy.

In this paper we revise the Jurassic to Lower Cretaceous stratigraphy of the Profitis Ilias sedimentary se-
quence in the light of some preliminary bio-chronostratigraphic results based on extracied radiolaria. We fur-
ther compare the Profitis Ilias lithostratigraphic units with formally defined formations of the Pindos-Olonos
zone in mainland Greece. Finally, we dicuss the palacoceanographic significance of Middle/Late Jurassic
radiolarites and Lower Cretaceous carbonates of the Profitis Ilias sequence.

2. GEOLOGICAL AND STRATIGRAPHIC FRAMEWORK

The Profitis Ilias unit crops out in the northern-central part of the island of Rhodes (Fig. 1B); it is essentially
composed of pelagic carbonate and siliceous sedimentary rocks covering the Late Triassic to Late Cretaceous
interval ; it is thrusted over the Archangelos unit -a Mesozoic platform/slope sedimentary sequence- and is
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tectonically overlain bylophiolitic rocks (Renz 1929, Orombeli & Pozzi 1967, Mutti et al. 1970, Leboulenger &
Matesco 1975, Aubeuineer al, 1976).
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Figure 1. A) Outline of the main Mesozoic palaeogeographic zones in Greece. B) Ouline map of Rhodes including
the main outcrops of the Profitis Hias unit (after Leboulenger & Matesco 1975).

The oldest known sedimentary rocks assigned to the Profitis 1lias unit are Carnian alternations of sandstones
and marls, containing some limestone intercalations. They are overlain by siliceous limestones with Halobia,
dated as Norian in age. Thinly-bedded Liassic(?) limestones with chert nodules follow upwards, which are
overlain by brown-rose marly and breccia limestones. Several tens of meters of undated red-brownish radiolarites
{cyclic alternations of radiolarian chert beds and shaly intervals) punctuate the essentially carbonate sequence
with an easily recognizable lithology. Siliceous marly shales overly the radiolarites, passing upwards to siliceous
marls, at the top of which a Calpionellid horizon was reported (Leboulenger & Matesco 1975). Considered at
the time as Berriasian, the age of this level is now doubtful and likely to be late Valanginian, as we discuss
further below.

Pelagic limestones with minor intercalations of marly and siliceous intervals follow further up the sequence
and they are well dated by means of planktic foraminifera. It is noteworthy that ophiolite-derived fragments are
reported in one Campanian intercalation of breccia limestone (Leboulenger & Matesco 1975). Finally, the
Maastrichtian flysch endsHn@iokdiBiBNoffikn @edppacTog” - Turua Mewloyiag. A.M.0.
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r 3. PREVIOUS RADIOLARIAN DATA

A'single radiolarian species (Lithocampe mediodilatata) was identified by Riedel (in Leboulenger & Matesco,
| 1975) in the last marly limestone beds underlying the radiolarites of the Profitis Ilias unit. A Late Jurassic
| ' (Tithonian), age wabsuggested=at the: time-for-the-radiolarites and accepted as such in later works (Harbury &
| Hall 1988y, Hewewer, thisearly attempt to'date the Profitis Ilias radiolarites is over 20 years obsolete, as modern
- itaxonomy and the first biozonations for Mesozoic radiolaria were only established in the late seventies (i.e.
Pessagno 1977).The radiolarian.morphaotypes assigned to L.mediodilatata are now known under the binomial
Mirifusus dianae (Rost) 5. |.a species comprising 3. subspecies and covering the Mid Jurassic (late Bathonian/
early Callovian) 16 Early Cretaceous (late Hauterivian) interval (se€¢ Baumgartner e al. 1985a).
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Figure 2. Jurassic and Cretaceous synthetic log of the Profitis Ilias unit, based on observations along several
sections by Leboulenger & Matesco (1975, modified). On the right is presented the detailed lithostratigraphy of
radiolarites at the Xerovourna section, with the position of samples studied herein. On the left, a tentative
correlation is made with the lithostratigraphic units of Pindos-Olonos Zone, as defined by Fleury (1980).

4. NEW RESULTS

In order to improve the chronostratigraphic framework of the Profitis Ilias radiolarites and overlying
sediments, we visited the Xerovourna section, situated west of the village of Archangelos, at the eastern part of
the island (Fig. 1B). The section is more precisely situated 3 km north of the village of Malona and it was already
carefully described (Leboulenger & Matesco 1975).

Radiolarites and overlying sedimentary rocks were sampled on the southwestern flank of the valley, starting
from the bottom of the stream upwards. The contact with the underlying limestones was not observed, as it is
covered by scree. Radiolarites here are about 40 metres thick, although their original thickness might be slightly
exagerated due to folds, pgiicif BIENGORKE "GP oastse” { Turdiid FeensyiaelasKoR-1 and XER-2 on Fig. 2).
Five samples were collected throughout the radiolarian chert sequence, but only one sample (XER-4), coming
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from the top of the formation, yielded a well=preserved radiolanian-assemblage which allows for a confident age
assignement,

/The following radiolaria were identified:

Acanthocireus guboblongus minor Baumgartuer in Baumgartner et al. 1995b(Fig. 3a)

Archaeodictyomitra labronica Chiafi, Cortese & Marceucei i Chiari er af., 1997 (Fig. 3b)

Cingrdoturris |(7) venusta Chiari, Cortese & Marcugcign Chiuri et al., 1997 (Fig. 3¢)

Sethocapsa leiostraca Foreman 1973

Parvicingula dhimenaensis Baumgartner 1984 5./

Transhswurn maxwelit (Pessagno1977) gr. (Fig-3d)

Williriedellum crystallingm Dumitrica 1970 (Fig. 3e)

Z}mmmdrﬂ}mr ovin Pumitrica d 970 (Fig. 3f)

Thedentified radiolarian species characterize the Unitary Association Zones (UAZ) 9-10 of the recently
established biozonation by Baumgartner et al. (1993a); they can be therefore correlated with the middle-late
Oxfordian to early Kimmeridgian time interval. Moreover, A.labronica and C.(?)venusta are only known from
the UAZ 8-9 so far (Chiari e al. 1997). which might indicate that the age of sample XER-4 is limited to the UAZ
9 (middie-late Oxfordian).

5. DISCUSSION

Assuming that the average sedimentation rate of the Profitis Ilias radiolarites (average rate for lithified
sediments) is comparable to the one estimated for radiolarites of the Pindos-Olonos Zone (1.8-2 m/Ma : De
Wever & Cordey 1986), it is likely that the median-lower parts of this formation in Rhodes are Middle Jurassic
in age. It is now well-established that the Middle Jurassic was a favorable time for the accumulation of radiolarites
in western Tethyan basins (De Wever ef af. 1993). This is partly due to the estuarine circulation of western
Tethys, drawing nutrients from the Palacopacific (Baumgartner 1987) and favoring the bloom of radiolaria. In
addition, the drastic reduction. since the Bajocian, of carbonate production on the platforms, cut off any major
input of periplatform carbonate ooze into the basins (Bartolini & Cecca 1999). which were starved already from
any substantial input of planktic calcareous productivity (i.e. calcareous nannofossils) in pre-Cretaceous times.

Given the middle Oxfordian-early Kimmeridgian age of the top of Profitis Ilias radiolarites, the overlying
siliceous and slightly marly shales, could be correlated with the upper part of Radiolarites s.s. formation of the
Pindos-Olonos zone (Fig. 2). The latter is essentially Late Jurassic (Kimmeridgian-Tithonian) in age (De Wever
& Cordey 1986) and often conlains centimeter-thick shaly intervals and thin limestone beds intercalated with
radiolarian cherts (Fleury 1980).

The Calpionellid limestones («Calcaires & Calpionelles» ; late Tithonian to early Valanginian : Fleury 1980)
overlying the Radiolarites s.5. of the Pindos-Olonos Zone are of particular significance. This is because the
presence of Calpionellids in these limestones provides both precious chronostratigraphic constraints and iden-
tification of a marker lithostratigraphic unit within the Pindos-Olonos sedimentary sequence (Fleury 1980,
Thitbault ef al. 1981). In this context, the Calpionellid level reported by Leboulenger & Matesco (1975) at the
top of the siliceous marls at Xerovourna section is of particular importance. It is one amongst the rare Profitis
llias outcrops on Rhodes island which clearly display the passage of (Middle-)Late Jurassic radiolarites to Early
Cretaceous micritic limestones. The age of this Calpionellid horizon has been considered as late Berriasian,
based on the identification of the following assemblage : Calpionellopsis oblonga (CAD.), C.simplex (COL.),
Calpionellites darderi (COL.), Calpionella elliptica CAD., Tintinopsella carpathica (MURG. & FIL.) and T.longa
(COL.). However, the previoulsy assigned Berriasian age is questionable, because C. darderi is a species re-
stricted in the early Valanginian and it does not co-occur with C. elliptica (see Remane, 1985). It is likely that the
latter species is misidentified, in which case the age of this Calpionellid horizon at Xerovourna would be rather
the early Valanginian. For this reason, the base of the marly unit at Xerovourna (which reflects a substantial
increase of the sedimentary sequence in carbonate content following the underlying siliceous shales) 1s tenta-
tively correlated with the base of the Calpionellid limestone formation of the Pindos-Olonos zone. However,
further biostratigraphic work is needed to validate this hypothesis.

As discussed by Mpodozis (1977) and Fleury (1980). the bulk of the Pindos-Olonos’ Calpionellid limestones
is made of calcareous nannofossils (Maiolica facies). Their accumulation in the Pindos-Olonos basin is re-
corded since the Late Tithonian. at the same time as in a great number of western Tethyan and Atlantic basins,
reflecting a major facies change (radiolarite to Maiolica limestone) in all these basins, regardless of their
palaeogeographic setting (Bernoulli 1972; Fourcade er al. 1993).

It is likely that the “¥N@GIKLBIBAIRONKAREOPRGRTOfe THikmIEWIYiaG ATLOnannoplankton 1o environ-
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Figure 3. Scanning electron micrographs of some age diagnostic radiolarian species from the top of Xerovourna
radiolarites. All illustrated species were extracted from sample XER-4 a) Acanthocircus suboblongus minor,
x150; b) Archaeodictyomitra labronica, x200; ¢} Cinguloturris (?) venusta, x300; d) Transhsuum maxwelli,

x150 (proximal part is broken); e) Williriedellum crystallinum, x300; f) Zhameidellum ovum, x320,

mental/oceanographic changes (i.e. migration of calcareous nannofossils from the shallow shelves and
epicontinental seas to the open ocean; Roth, 1986, 1989). in relation to the combined effect of climatic and

tectonic causes.

6. CONCLUSIONS

Preliminary palacontological and biostratigraphic results on extracted radiolaria from the top of Profitis
Ilias radiolarites allow for a middle Oxfordian to early Kimmeridgian (probably only Oxfordian) age assignement.
The previously assigned Berriasian age to the Calpionellid assemblage identified at the top of the siliceous marls
at Xerovourna is questionable and more likely to be early Valanginian.

Based on the above new and revised chronostratigraphic constraints the following comparison is suggested
with respect to Pindos-Olonos formations :

The Profitis [lias radiolarites can be correlated with the lower and middle parts of Radiolarites s.5. forma-
tion, while the upper part of the latter could be represented in Rhodes by the siliceous shales overlying the
Profitis Ilias radiolarites. We tentatively correlate the Profitis [lias siliceous marls with the Calpionellid lime-
stones of Pindos-Olonos.

Consequently, our results enhance the correspondance between the Profitis Ilias and Pindos-Olonos sedi-
mentary sequences, pointed out in previous works (Leboulenger & Matesco 1975, Aubouin et al. 1976). They
highlight the similarities of the Middle Jurassic to Lower Cretaceous sedimentological evolution of sequences
which are today approximately 900 km apart along the hellenic arc (i.e. between Karpenissi and Xerovourna).
Mesozoic pelagic sedimentary sequences recording a similar evolution as the Pindos-Profitis Ilias series are also
present in the Marmaris area of SW Turkey (the Turunm Subgroup; Ersoy 1995) and are likely continued east-
wards in the western Tauride mountain belt (Senel 1997, Marmaris and Fethiye maps).
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