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ABSTRACT

This paper revises the age assignment of previously published
radiolarian assemblages form the Ionian Zone and the Pelagonian
Argolis Peninsula, based on a preliminary new radiclarian
biochronology in preparation by the INTERRAD JURASSIC-CRETACECUS
WORKING GROUP.

The radiolarites of the Ionian zone were deposited since the
latest Bajocian or lower Bathonian in basinal sequences, where
sedimentation was continuous until the Tithonian. In swell
sequences, important hiatuses can now be dated.

The onset of radioclarite sedimentation in Pelagonian basinal
sections of Maliac affinity started in the middle or early late
Bajocian. Assemblages associated with the lowest ophiolite debris
are dated as early as middle to late Bathonian in the internalmost
Pelagonian units. The emplacement of marginal seguences is now
dated as middle or early late Oxfordian to Kimmeridgian or
earliest Tithonian in the external Argolis Peninsula.

1. ATLAS AND BIOCHRONOLOGY

After three meetings (Lausanne 1989, Munich 1990, Paris 1991)
held by the members of the Working Group, we have agreed on the
systematics of about 600 taxa to be used for the creation of a
Middle Jurassic to Lower Cretaceocus radiolarian biozonation for
the Tethyan realm. A Radiolarian Atlas is in preparation; it will
include all taxa used in biostratigraphy, with illustrations,
including the holotype, original and subsequent definitions as
well as an up-to-date synonymy.

Taxa difficult to identify in poorly preserved material have
preferentially been placed at subspecies level, whereas our
species represent a more broadly defined group of morphotypes
determinable even in poorly preserved samples. In that way, the
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resulting zonation is based on, and can be applied to a wide range

of preservational stages, typical for Mesozoic radiolarians.
Individual chapters (authored by each contributor) will contair

details concerning the geology. stratigraphy and radiolarian
occurrences from each region:

1. Geographic and geclogic location of sections, regional and
local geology.

2. Lithostratigraphy of the studied sections including a
description of the rocks and discussion of sedimentology, and
environment of deposition. Figures representing
lithostratigraphic columns based on measured sections with
sample levels, and original sample numbers will be included.

3.Biostratigraphy. Besides the radiclarian occurrences, special
attention will be paid to other fossil groups (ammonites,
nannos, calpionellids, etc.) that are important to the
chronostratigraphic calibration of radiolarian assenblages.

4. Biochronology: A discussion and comparison of old and new
zonations is included.

Our data base consists of radiolarian occurrence data from over
1100 samples from 130 measured sections of the Middle Jurassic to
Early Cretaceous time interval, recovered from the Tethyan -
Circumpacific low paleclatitude realm. Sample localities include
the Alpine Mediterranean area, Central and Eastern Europe, Oman,
Japan, parts of Western North America, Central America and low
paleclatitude DSDP - QDP sites in the Oceans.

The contributors agreed on using the Unitary Associations
method (Guex 1991) to integrate individual data sets into a common
zcnation. Unitary Associations (U.A.) are calculated with the

program BIOGRAPH (Savary & Guex, 1991). The U. A. method creates a
synthesis of the co-occurrences of taxa observed in all samples
from all sections. The program BIOGRAPH produces a co-occurrence
chart of chronologically ordered U. A., in which the maximum range
of each species 1is displayed with respect to the maximum ranges of
all other species. 1In general, several U.A. are grouped to define
a biochronozone, to insure the optimum of lateral reproducibility
and superpositional control of zones in as many sections as
possible.

The large number of included taxa and studied sections results
in a good temporal resolution (about 80 U.A. for the Middle to
Upper Jurassic and 35 U.A. for the Lower Cretaceous). We will
create about 20 zones for the Aalenian - Aptian interval.
Chroncstratigraphic calibration was principally obtained by
correlation to ammonite zones defined by ammonites which co-occur
with radiolarians in the sections studied for the database.
Furthermore, co-occurring calpicnellids, nanncfossils and
magnetostratigraphy previously established in the same sections
were used to tie radiolarian U.A. to the stages.

Since 1984, the calibration of our radiolarian zonation has
been improved, especially by the inclusion of data from sections
in the Subbetic realm (Spain, Baumgartner 1987, O'Dogherty et al.
1989) and the Trento Plateau (Northern italy), where ammonites co-
occur with radiolarians in the middle and upper Jurassic. The
increased number of taxa included with the database and better
calibration to ammonites allow to precise the age of Greek
radiolarites to the substage level.
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represent anything like zones. These numbers, as well as the



faunal cortents of U.A. are likely to change once our dataset is

finalized a3 a result of better resolution. However, the age
statements made in this chapter depend on the calibrations
discusse 1l alove and are made with sufficient allowance to account
for posszily: imprecisions in correlation and should not change,
but may o refined by our further work.

2. AGE OF RADIOLARITES IN THE IONIAN AND PELAGONIAN ZONES
(HELLENIDES, GREECE)

2.1 IONIAN ZONE (T. Danelian)

New Unitary Associations were calculated for a combined
radiolarian database of Danelian (1989) and the Jurassic-
Cretacecus Working Group. They have resulted in the refinement of
the chronostratigraphy in the middle to upper Jurassic sediments
of the Ionian zone in Epirus (north-western Greece).

Eightytwo species of the Ionian material are represented in
the atlas of taxa of the Working Group and were used in the
calculations. They are present in 39 samples, collected from seven
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Figure 2.- Representative samples in the studied sections of the Ionian zone and
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sections separated into four groups based on their geographic
locations (fig.1l). The results are presented in figure 2. The
formations and membres discussed herein were defined by I.G.R.S. &
I.F.P. (1966) and Danelian & Baudin (1930).

The results are summarized in the following.

Radiolarians recovered from the top of “Calcaire & filaments"
Formation in the Vathy section allow to determine a latest
Bajocian-middle Bathonian age (U,A.21-30}.

The Upper "Posidonia" Beds are dated in two basinal sequences:
the latest Bajocian-early Bathonian (U.A. 20, sample CSA3-1,
Skandhalon section) 1is clearly recognised in the base of this
Formation. Various levels can be attributed to either Bathonian,
Callovian, Oxfordian, Kimmeridgian or lower Tithenian in the
Skandhalon and Tsikouriki sections. The uppermost levels of this
Formation are of late Tithonian to early Berriasian in age (U.A.
79-85; Sample BSA4-1, Khionigtra section).

Concerning the Member of Paliambela, present in the homonyme
section, its base (sample BB5-1,3) 1is now attributed with
certitude to the Callovian (U.A. 42-50).

The 4-5 meters of the Upper “"Posidonia Beds in the Kato
Kouklessi section (samples ASB1-1 to ASBl1-4) can now be dated
more precisely as middle te late Oxfordian (U.A. 57). One major
hiatus exists in the Kimmeridgian and Tithonian of this section,
since just above the last "Posidonia" bed, dated as Oxfordian, the
first level of Vigla Limestone is dated as early Berriasian by
calpionellids (determination of Remaniella ferasini by Azema In
Danelian, 1989).

Conclusions

The radiolarites of the Ionian zone were deposited since the
latest Bajocian or lower Bathonian in basinal seqguences, where
sedimentation was continuous until the Tithonian. An important
sedimentary hiatus has been detected in the reduced upper Jurassic
sequence of Kato Kouklessi section, thanks to the good
biochronological resclution presently achieved by Radiolaria. The
change from radiolaritic to calcareous sedimentation (Vigla
Limestone) tock place in the Tonian basin during the late
Tithonian to early Berriasian.

2.2. PELAGONIAN ZONE (P. O. Baumgartner)

The radiclarite Formations of the Argolis Peninsula (Figure 3)
were described and dated by Baumgartner (1985), based on the
radiclarian zonation proposed in Baumgartner (1%84). For the first
time, the Dhimaina and Potami Formations, both characterized by
siliceocus, radiolarian bearing mudstones and ophiclite debris,
were clearly dated as Kimmeridgian. Younger ages in the more
external Adhami Basal Sequence permitted to date the interval of
westward progradation of the clastics derived from the ophiolite
nappe and the Asklipion Unit, bhboth emplaced during the Late
Jurassic ontc the pelagonian margin. In this paper, we would like
to precise WhgmakAdiBModhkn:@edppadioglaFiifo MEwhoyiagoAd1.@n Argolis
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Figure 3.- Geologic map of the Argolis Peninsula (after Baumgartner, 1985) with
numbers locating the sections illustrated in Figure 4 and discussed in
the text. 1, 4 Dhimaina, 2 Angelokastron, 5 Kandhia, 7 Koliaki, 8
Theokafta, 9 Radhon, 10 Hydra.

Peninsula and on Hydra Island, based on preliminary results of the
Jurassic-Cretaceous Working Group.

The internalmost sequences of the Argolis Peninsula and Hydra
Island (Figure 3, No, 10) have Maliac affinities (Ferriere 1982,
Vrielynck 1982). Deep water cherty limestones of Lower Jurassic
age (Adhami Limestone) are overlain by resedimented Ammonitico
Rosso lithologies, which in turn are overlain by radiolarites and
siliceous mudstones (Koliaki Chert). The base of the Koliaki Chert
is now dated as late middle to early late Bajocian (U.A. 11-15) in
the Argolis Peninsula (Figure 4, see also Baumgartner, 1985, Plate
6, Section A). On Hydra Island, several samples at the base of the
Koliaki Chert in the Klimaki Unit (Ernst et al. 1992, pp. 75-83)
have yielded radiolarian assemblages assignable to the late middle
to early late Bajocian (U.A. 10-12).

In the Basal Sequences of the Argolis Peninsula, radiolarite
sedimentation started much later in the early Oxfordian (U.A. 52-
53, Figure 4), which is typical for Tethyan "seamount" sequences
(like the Trento Plateau in Northern Italy). In the external
Adhami sequence, basal radiolarites could be even younger (U.A.
53-65, Figure 4), the age is, however, poorly constrained.
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Figure 4.- Synthetic sections of radiolarite Formations in the Argolis
Peninsula, after Baumgartner (1984), with new age calibration. PK:
Pantokrator Limestone. AR: Ammonitico Rosso, ANC: Ayoes Nikolaos Chert,
KB: Kanchia Breccia, AC: Angelokastron Chert, LDF: Lower Dhimaina
Formation, UDF: Upper Dhimaina Formation, AL: Adhami Limestone, KC:
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Radiolarites associated with the Ophiolites (Migdhalitsa
Ophiolite Unit) near Radhon in the Argolis Peninsula can now be
dated as middle Bathonian or younger (u.A. 27-61, Figure 4). This
sample, however, has to be reexamined in order to better constrain
its age.

The age of the first occurrence of ophiolite detritus along the
eastern Pelagonian Margin is critical to the history of
emplacement of the ophiolites during the Eochellenic Phase. The
earliest ophiolitiec detritus occurs 1in radiolarites (Koliaki
Chert) of the Xlimaki Unit on Hydra Island (Ernst et al. 1992, p.
BD) The radiolarian assemblages associated with a dm-thick bed of
ophioclite breccia (cm-sized pebbles of serpentinite and altered
volcanics) can be dated as middle to late Bathonian (U.A. 29-37).
In the Argolis peninsula, the oldest ophiolite detritus is found
in the Asklipion Nappe, associated to olistoliths of Asklipion
Limestone (Figure 4, Baumgartner 1985, Plate 6, Section BA). The
radiclarian assemblage can now be dated as late Callovian to early
Oxfordian (U.A. 47-55, Figure 4). In the Basal Sequence of the
Dhidhimi-Trapezona Composite Unit, c¢oarse ophiolitic breccias
certainly occur since the middle or late Oxfordian (U.A. 58},
These breccias, attributed to the Potami Formation record the
emplacement of the ophiolites onto the Pelagonian margin. In the
more external Adhami Basal Seqguence, the onset of ophiclite
detritus could be guite younger, but its age is poorly constrained
for the moment (U.A. 53-65, Figure 4). The youngest age assoclated
with coarse debris derived from the ophiolites and the Asklipion
Nappe (Kandhia Breccia) is Kimmeridgian or earliest Tithonian. It
was found on the Theokafta hill (POE 986, U.A. 68, Figure 4 and
Baumgartner, 1985, Plate 2, Section F).

Conclusionsa

The new calibrations presented in this chapter allow the
conclusion that the onset of radiolarite sedimentation in
Pelagonian basinal sections of Maliac affinity started in the
middle or early late Bajocian, at the same time as in other
Tethyan basins (e.g. Lombardy Basin, Umbria). However, preliminary
results of the Working Group indicate that radiolarite (s.str.)
sedimentation seems to start earlier in the Pindos-Budva Zone
(early Bajoclan or Aaalenian 7).

New calibrations of assemblages associated with the lowest
ophiolite debris, imply that the Eohellenie orogenic phase
emplacing Ophiolites of the Vardar Ocean onto the Pelagonian
margin was recorded by the arrival of ophiolitic detritus as early
as middle to late Bathonian in the internalmost Pelagonian units,
while ocean floor was still forming. The main phase of emplacement
of ophiolites and of the Asklipion Nappe onto the margin itself is
now dated as middle or early late Oxfordian to Kimmeridgian or
earliest Tithonian in the external Unit of the Argolis Peninsula.
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