BIOSTRATIGRAPHIC OBSERVATIONS ON THE UPPER
MIOCENE DEPOSITS IN ARMYRI PANAYIA SECTION
(HERAKLION PROVINCE, CENTRAL CRETE) *

by
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Introduction

The area of Armyri is situated nearby the Panayia Monastery, next to the road
from Heraklion to Agioi Deka, after the village Ano Moulia (Kainourgiou district)
and in front of the nearby entrance of a gorge (Fig. 1). The sediments of Armyri
Panayia section approximate 50 meters of thickness. The majority of the rock types
is conglomerates, sands, silts, clays and intercalations of lignites and fresh-water
limestones.

The fossil exposure of this area has been referred by PsariaNos and VETOULIS
(1958) as also by PAPAPETROU-ZAMANI (1966) and the Ostracods by SISSINGH (1972).

The purpose of this paper, is to present a detailed lithostratigraphic description
of the section Armyri Panayia. An attempt will be made on Biostratigraphy and
Chronostratigraphy based on macrofaunistic data and the correlation of them with
the microfaunal assemblages, in order to conclude their position relative to the suc-
cession of Mediterranean Neogene stages.

The author wishes to thank Dr. A. JONKERS for his information about the li-
thostratigraphy of the area. Also many thanks are due to Prof. Dr. H. B6GER and
Dr. R. WiLLMAN for their pleasant cooperation in solving problems concerning the
fresh - water Molluscs.

Lithostratigraphy

In the section Armyri Panayia is exposed the local base of the Ambelouzos
Formation (JONKERS, in prep.). The lower part of this formation is characterized by
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Fig. 1. Location of the Armyri Panayia section.

a rapid change in lithology, in vertical as well as in horizontal sense. The major rock
types are conglomerates, sands, silts and clays; some of them are extremely rich in
Molluscs. Lignites and freshwater limestones form a minor constituent. The depo-
sitional environment varies from fluvio-lacustrine and brackish to shallow marine.
In the upper part of this highly variable succesion reefal limestones intercalate, the
reefs having been built up by Corals and Hydrozoans. The reefs are accompanied by
Crassostrea - clays and conglomerates. The top of the Ambelouzos Formation
consists of blue - coloured silty clays, laid down in an open marine environment.
These clays contain abundant Molluscs: Ancilla (Baryspira) glandiformis (LK.),
Clavatula (Clavatula) saubrigiana (GRAT.), Conus (Conospirus) dujardini DESH.,
Euthria (Euthria) cornea (L.), Natica (Nacca) millepunctata (LK.), Terebra (Terebra)
acuminata acuminata BORS., Dentalium (Entalis) badensis PARTCH etc., which are
exposed at Ano Moulia. The Ambelouzos Formation is here in Ano Moulia, con-
formably overlain by calcareous sediments-homogeneous and laminated marls,
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the brook along western bank of which is exposed the studied section,

limestones-belonging to the Yarvara Formation, The thickness of the Ambelouzos
Formation in this area is some 200 meters.

Description of the section

The basal part of the section —some 15 meters of sediment— are exposed in

the western bank of the brook, the contact with folded preneogene rocks not being
exposed,
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eray-brown Finegrained sand

rather [inegrained green-coloured sand, with some benthic Foramini-
fera and debris of Cardinm ele.

lag-deposit, containing angular “ophiolite”-pebbles, Ovsters, Cardinm,
Cerithiver, Terebralic and Twrritella,

sandy clay, multicoloured, but brown in the major part.

black marly limestone with casts of Gastropods and red-stalks,
silty clay, finely layered with individual layers up to 5 cm, the colour
shows all shades of brown, the upper part is black.

lignite with Quercus spores.

pebble-bed with badly rounded “flysch”-components up to 3em in
diameter; remains of Gastropods, Terebralis, Melanopsis ete.
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Fig. 3. Lithostratigraphic columns of Armyri Panayia section (after Jonkers).

9) 1,80 m. silty clay, grey-black and brown coloured, individual layers up to 20
cm. In the lower part of this unit abundant Hydrobia, Cardium, in the
upper part Melanopsis and Theodoxus.

10) 0,45 m. lignite.

11) 0,50 m. coarse-grained bed with Crassostrea, Cardium and Terebralia.
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12) 3,00 m. silty clay, black to darkbrown. In the lower part coarse sandy inter-
calations up to 20 cm, containing pieces of lignite. In the upper part
Cardium and abundant smooth Ostracods.

13) 0,50 m. lignite.

14) 1,80 m. darkbrown silty clay with abundant Hydrobia, Melanopsis, Theodoxus,
Unio, fish-teeth, plant remains, etc.

15) 2,00 m. not exposed. The section now continues in northern direction begin-
ing with a sand-layer, which is cut by the brook, right column. (note
different scale).

16) 0,80 m. finegrained sand, cemented calcareous material. Bioturbation and pa-
rallel lamination,

17) 14  m. dark-blue silty clay. In the lower part ironoxide-concretions; 4 m above
the base a thin lignitic horizon occurs. The clay contains abundant
Molluscs, among which Terebralia, Cerithium, Turritella, Theodoxus,
Melanopsis giant Pyrula small Oysters, Arca and Dentalium. The upper
[.5m is sandy, laminations occur; the mollusc-content is less than
below.

18) 0,60 m. sand, fine to coarse-grained with burrows and casts of Molluscs. At this
level the parth, running from the chapel to the north-east, crosses the
section.

19) 16  m. blue-gray silty clay with thin lignitic horizons. The lower part is rich
in Terebralia, Turritella and Arca

20) 2,5 m. finegrained sand, mottled, with some oysters and pebble-horizons.
This is the end of the measured section (top of the small hill north-
wards off the path).

Biostratigraphy and Chronostratigraphy

A distribution chart of the Molluscs associations in the section Armyri Panayia
is given in Fig.4. Here we should mention that the given data is of relative value and
is indicated as: frequent (@), common, (O), rare (0).

Three environments are reflected from the Mollusc assembalges, a fresh water,
a brackish water and a shallow marine environment. The subdivision however is
not decisive.

The Molluscs associations present in the two lowermost samples (A2, A3) of
the Armyri Panayia section can be assigned to Tortonian age, indicated by the co-oc-
currence of Terebralia bidentata bidentata, Terebralia lignitarum lignitarum, Turritella
(Archimediella) archimedis dertonatior, Turritella (Archimediella) pythagoraica pytha-
goraica, Cerithium (Thericium) italicum dertonensis, and the giant oysters of Gryphaea
(Crassostrea) gryphoides crassissima. The faunal composition of these samples re-
presents a fairly shallow marine environment which in the next sample (A6) turns
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- samples Section Armyri Panayia
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SpeC]eS » » » B I B P B B B B b
N w e e 28 RF D e DS
GASTROPODS
Cerithium (Thericium ) italicum dertonensis SACCO O O [ J [ Q
Galeodes (Galeodes ) cornutus AGGAS [ ] [ ]
 Hydrobia sp. [ ) [ ) O O o]
‘Lunatia catena Selicina (BROCCHI) O O
Melanopsis atf. impressa KRAUSS I [ 2N J [ [ 2N ] o}
Natica (Nacca) millepunctata LK. ‘ O ©
Pyrula ct. lainaei BASTEROT ‘ o O
Terebralia bidentata bidentata (DEFRANCE ) !w o ®c 0 5 0O o o o
Terebralia lignitarum lignitarum (EICHWALD ) A o o O [ ] ® O
_ Theodoxus atf. rhodiensis (TOURNOUER) ; [ I ) [ J (O )
Turritella (Archimediella ) archimedis dertonatior SACCO ‘ O @] ¢] o o]
Turritella (Archimediella ) pythagoraica pythagoraica HILBER [ ) O ® © O
Turritella (Torculoidella ) tripiicata (BROCCHI) ‘ O O [ J [ )
Conus (Conolithus ) dujardin: DESH. O [GNe]
BIVALVES
Arca (Anpadara ) turonica taurangulosa SACCO O [ N )
Cardium sp : ® O ® OO O
Gryphaea (Grassostrea ) gryphoides crassissima LK | [ ] [ ]
Ostrea sp. O
Unio sp o
SCAPHOPODS R
Dentalium (Entalis) badensis FARTCH O O o
Dentalium (Antaie) bouei bouei DESH O O
Planktonic roramin faral Iones Gichigerina acostaersis
Zackariassa 725 O
Dstracaae ) } A
Cyoriders ©f sarmatica

Sigsingh (1872

@ frequenrt O common O rare

Fig. 4. Distribution and frequency of larger invertebrates in section Armyri Panayia in relation
with planktonic foraminifera and ostracode Biozones.

into a shallow brackish one. The associations of this interval represented by the sam-
ple A6, contain common Cerithium (Thericium) italicum dertonensis and rare Tere-
bralia bidentata bidentata, Terebralia lignitarum lignitarum and Cardium sp.

The Ostracod assemblages of the same interval (SISSINGH, 1972, sample 6 - 11)

Wnoiakn BiBAI0BNAKkn "OedppacTog” - TuAua Mewloyiag. A.MN.O.



67

contain: Cyprideis mehesi (very frequent), and Cyprideis cf. sarmatica (very rare).
According to the same author the sediments of this interval were laid down in a
brackish water environment. The macrofauna and microfauna composition corres-
ponds  with the Middle Tortonian chronostratigraphic interval.

 The next-higher sample A7 s lignite with spores of Quercus group and can be as-
signed to fresh-water environment.

The associations derived from the next-higher samples A8, A9, indicate more
brackish water environment with frequent Melanopsis aff. impressa, Theodoxus aff.
rhodiensis, Hydrobia sp., Cardium sp. and common Turritella (Archimediella) archi-
medis dertonatior, Turitella (Archimediella) triplicata and rare Terebralia bidentata
bidentata, Terebralia lignitarum lignitarum. Also the brackish water environment
can be assigned by the presence of frequent Cyprideis mehesi and common Cyprideis
cf. sarmatica (SISSINGH, 1972, sample 6-12).

The sample A10 with lignite indicate fresh-water environment. In the next-
higher sample All the associations derived indicate fully marine shallow-water
environment with benches of Gryphaea (Crassostrea) gryphoides crassissima and com-
mon Ostrea sp., Terebralia bidentata bidentata, Terebralia lignitarum lignitarum.

The sample Al12 contains specimens of Cardium sp. and abundant smooth
Ostracoda. The composed fauna indicates brackish water environment. This environ-
ment became gradually a fresh-water one with deposition of lignite (A13).

The sample Al4 contains fish-teeth, plant remains and frequent Cerithium
(Thericium) italicum dertonensis, Hydrobia sp., Melanopsis aff. impressa, Terebralia
bidentata bidentata, Theodoxus aff. rhodiensis, Unio sp. and common Lunatia catena
helicina, Natica (Nacca)y millepunctata, Turritella (Archimediella) archimedis derto-
natior, Turritella (Archimediella) pythagoraica pythagoraica, Turritella (Torculoidella)
triplicata. The composed fauna and the plant remains indicate a brackish water to
marine environment. The macrofaunistic species, which are present in this lithostra-
tigraphic interval, are a mixture of brackish and marine types. Also, from the Fora-
minifera only Ammonia becarii and some Miliolids were found.All this evidence leads
us to conclude a brackish to fairly marine water environment.

For the next higher sample A16 we can say, that it is of marine environment
with the common presence of Molluscs as Lunatia catena helicina, Natica millepun-
ctata. ‘ '

The associations derived from the interval of the sample Al7 indicate a marine
to fairly brackish water environment with lignitic intercalation. The upper part of
the section with the samples A19, A20, contain numerous marine Molluscs associa-
“tions and Foraminifera indicating a marine environment. From the Molluscs assem-
blages the most common ones are those of Terebralia bidentata bidentata, Terebra-
lia lignitarum lignitarum, Turritella triplicata, Conus (Conolithus) dujardini, Galeodes
(Galeodes) cornutus etc.

From the planktonic Foraminifera are common Neogloboquadrina acostaensis,
Globigerina nepenthes, Globorotalia gigantea, Globigerinella siphonifera, Globorotalia
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suterae. etc., which allows us to recognize the lower part of Globigerina acostaensis
biozone, according to ZACHARIASSE (1975).

The above mentioned biostratigraphic data is in good agreement with the results
of ZACHARIASSE (1975),who studied the planktonic associations from several sections
of Heraklion province. Based on these results, we can say that section Armyri Pa-
nayia covers the biostratigraphic interval of the lower part of G. acostaensis biozone.

Also, according to the Ostracode study of SissINGH (1962), the section Armyri
Panayia covers the Ostracode biozone of Cyprideis cf. sarmatica.

Summarizing the biostratigraphic evidence, we may conclude, that the sediments
of the section Armyri Panayia were deposited in the middle Tortonian time-span.

MEPIAHVYIZ

Eig tv napodoav perétnv éEgtaloviar ta "Ave Melokaivikd otpopata g
topfic “Appopfic Havayiag ninoiov 100 ywpiov "Ave MovAia eig thv Meooapdv
‘Hpokieiov. Ta i€Hpata tfg Topfic mapovoidalovy nayxog 50 pérpwv mepinov kol
dvikouv eig tOv Zynuoatiopov "Aumedovtov (ocvpehveg mpde tov A. Jonkers).
Td {{hpote o8 oynpotionod adtod napovoidlovy drotdpovg drhayag tig Abo-
Ahoyiog kai elg katakopugov kai gig dplovriav dievbuvorv. Emkpatobvieg Aibo-
Aoyikol Tomol to¥ oyxmpatiopod "Apneiotfog elvar td kpokeromayf, of dupot,
al dpywhor xal af thelg. "Qpiopévor 6pilovieg eivar mhovoidrotor eig nEPLKAELO-
pevae Mardkia, év® mapotnpodvial kKol Evdiaotpmdosig Ayvitikei kafmg kal Ap-
vaiol 6pifovieg. TO mepifdrlov amoBéceme kvpaivetal dmnd TOTAUO-YEUAPPLOV
npdg bedipvpov Ewg kai Gfabic Bordooiov.

Extog tfig Aentopepotic MbBootpopatoypagikiic neprypapfic 1fig topdic “Ap-
popfic Mavayiag gig tnv mapoboav Epegvvav peretdtar 1| Bliootpopatoypapio kol
| Xpovoorpouatoypapia tfic topfic. Obte dpeiethdnoay ol nepikieidueval cuy-
KevIpOoelg tdv dapopov eiddv Tuoteponoddwyv, *ElacuatoBpayyiov, Ouoavond-
dwv, npoodiwpicdn 8¢ kai 1 oyeTik] oUYVOTNG TOV.

Ex t@v Prootpopotoypapikdyv dedouévov 1dv pakpoaroibopdtov covpne-
paiveral 611 1 fhkia tfig Toufic “Appopfic Havayiag elvar 1 toB8 Méoov Topro-
viov.’Eni 11j Bdoet 1dv nepikieiopévov tiayktovik®dy Tpnpoatoedpov elg 10 dvd-
tepov tufipa tfig Topfic dveyvopicauev v Brolodvny tiig Globigerina acostasenas
a¢ v elxe npoodiwpioer Sd v KpfAnv 6 Zachariasse (1975). Eniong 1a idiké
LOG CTPOUOTOYPOQLIKA otoryeia sbpickovtal eig ovppoviav pé tnv Profovny tdv
botpakwddv Cyprideis cf. sarmatica ¢ tfv elyev pocdiopicel gig THv TounV adTNV
6 Sissingh (1972).

‘BE 6Lov 1OV avotépo kKateAnNéapev ei¢ 170 copnépa-
opo 8t1 14 ilApata tfic topfic Appvpfi¢ Mavayiag ame-
té0noav kata v di1dpketav 10D Méoov-Toptoviov.

Thv fidikiov tod Toproviov, elxov tpocdiopicel ol YAPIANOZX kai BETOY-
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AHZ (1958) oi 6moiol éuerétnoav povov 16 dnoibopata tod dvetépov Tufpas
to¢ 1tfig topfig “Appupiic Mavayiag.
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