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STRATIGRAPHY OF THE TRIASSIC FORMATIONS
OF THE ISLAND OF HYDRA

V. Skourtsis-Coroneou’, V. Tselepidis’ & V. Petridou-Nazou'

ABSTRACT

The Triassic formation of the island of Hydra are described geologically and a detailed micropaleontological,
stratigraphical and microfacies study is presented. The results are refering to three different sections; the first
one is located in the area of Episkopi-Agia Marina having a direction N to E, the second in Agia Triada at the
same direction and the third one in the area of the cup Zurba of NE to SW direction.

The sections include <HAN-BULOG. type limestones of the <HALLSTATT» facies, limestones with chert
and chert limestones of the «Eros» facies. Predominant facies are micrites to biomicrites (wackestones to
packstones) with filaments and radiolaria and oosparites (Grainstones). The identified formanifera microfauna
in connection with the ammonites fauna permit the division of the triassic limestones overlying the permo-
triassic formations into the following stratigraphic units: Skythian, Anisian (Aegean, Bithynian, Pelsonian,
Illyrian), lower Ladinian and Upper Ladinian-Carnian.

TEPINAHYH

O1 1p1adikof oxnpanopof tng viigov “Y8pag nepiypdgpovial yewdoyikd Kal avaAbovial ASITOPEP®S
HIKPO®ACIKG, HIKPOMAAAIOVIOAOYIKA Kal OIp®PAtoypa@Ikd.

Ta anoteréopara avapépovial ot 1peig Topgs and 11g onoieg o1 Sbo €yvav kard tn SietOvvon B-N otig
neploxég Emoromnni-Ayia Mapiva (touri YA) kai Ayia Tpidda (touri YI) kai n 1pfin katd tn S1e60vvon BA-NA
otnv nepioxn tov akpwinpiov ZotpBag (topn YB).

H topn YA nepinapBdver toug tpiadikois oxnpariopods nov spgavizovial oug Sutikég nePIoxEg ing viioov.

O ratdtepog oxnpancuds nov Serypartiomnke efval woMbikol aoBeotéMiBot, and tn pukpogaocikni avdivon
TV onoimv npoékuye du anerébnoav oe nepiBaArov nepiBwpiov avBpakikiig niaredpuag. MikpoanoAiB@uara
Sev Bpébnkav, and n orpepatoypaiki tovg Béon Suwg kai ta BiBAloypagikd otoixefa ovvdyetar nhikia
avatépov ZKubiov karwtarov Aviciov.

Ztn ovvéxela avantbooovial o1 acBeoténifor « Epag». [pdkertar yia Biopikpouiteg, Bioonapiteg kai
Bioonapouvbiteg, nov €xovv vrootel vtova Siayevetkd @avdpeva. Xapakinpizoviar and vy évtovn napovoia
Biokhaotdv, kupiwg @U@V, Kal neptéxovv depBovn pikponavida tpnpato@dpwy nov vriodniof Tnv napovoia

!Institute of Geological and Mineral Exploration, 70 Messoghion str., 115 27, Athens, Greece.
AvakotvédBnke katd v emoinpovikn cvveSpia tng SdvOng, tnv 9/5/1991.
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g zdvng Pilammina densa ota avaiepa otpepara. Me Bdon tv karavopri twv Siapdpav eidav ora Sefypara
Kdal TO OIPOHATOYPAPIKS TOUS £0p0g, SlarkpiBnkav, €K 1wv kdt® npog ta dvw o1 e§ig opizovies:

Avatepo Ayaiio-BiBovio (SefyparaYAl kai YA3).

[NeAodvio (Sefypata YA4 éwg YA6) pe Meandrospira dinarica kai Pilammina densa.

[AnGpio (Sefypara YAT éwg YAL11) pe Endothyra badouxi, Nodosaria ordinata ka1 Pilammina densa.

To nepiBdnnov anoBéoews e§akonovbel va avtiotoixel ot nepiBdpia ng avBpakrikig nAarpdpuag.

Ot avddtepot opizovieg Twv aoBeotoriBav « Epme» €xovv vnooteil évtovo tekroviopd kai Adrvrnonoinaon,
¥1a SnpiovpynBévia kevd (Sefypa YAL1) éxer S1e106G0e1 vAikG and v vnepkeipevn acBeotoMBIkn @don
16nov «Hallstatt». E§ avtod cvpnepaiverar 61 n andBeon 1ov acBeotonibwv ténov «Hallstatt», otnv nepioxn
ng Emokonong, dpxioe katd to 1éAog tov averépov InAvpiov, dnoywn nov evioxveral and v nepiEXSpeVn
oe avrovg pikponavida. H gdon eivar nedayiki kar anotedeital and anoMbmparopspoug pkpiteg Kat Blopukpiteg
pe akuvézma kat Filaments.

O1 iG101 piIkpoacikoi xapaktipes enavanapBdvoval kat otovg vnepkeipevoug twv aoBeotoiBav ténov
«Hallstatt» aoBeotoniBoug pe keparoniBous, pe pdvo 181aitepo xapakinpiotks vy évtovn cvoodpevon Filaments
n onoia tomkd dnpiovpyel Lumachelle. Ta ipnuatogpdpa 66 eivar ondvia. Ev totrorg otoug avatepoug
opizovieg gvroniotnkav Bioikovavieg avarépouv Nadiviov-Kapviov, ondie kai ora evdidpeoa orpdpata
anobiberar nhikia katwtépouv Aadviov.

H anéBeon, 1600 1wv acBeotoniBwv 16nov «Hallstatt» 6oo kar twv acBeotodiBwv pe keparoibous, éhaBe
Xapa oe rnep1Bdnnov nnelpwuknig KAITGog npog v nAsvpd g avolkiig OdAacoag.

H topri YT éyive otnv kevipikii mepioxi g “Y8pag xa avagéperal kad’ onoxrnnpia og aoBeotoniBoug
tonov «Han-Bulog» tng @dong «Hallstatt», o1 onoior oxnpartizovv otevi Aapida, and ta BA péxpt ta NA napdhia
g viicou, katadapBdvoviag ta vynAdtepa tonoypagikd onyeia.

H pirpogpaciki toug avdivon €6eife du napovaidzovy cageis Siagpopomnolrioelg and tovg acBeotoiBoug
t6nov «Hallstatt» tng tounig YA, 1600 @w¢ mpog toug 1znpatoNoyikoVs G600 KAl ®G MPOS TOUG
HIKpOnanalovioNoyikoUg toug xapaktripes. [Ipdkeal yia anohBopato@dpoug PIkpiteg kar Blopikpiteg pe
aktvézoa kai Filaments, o1 onofot, Kupiwg otoug kardrepoug opizovieg, evatidocovial pe Bro-ned-piKkpiteg
Kal B10-neA-pIKpopoudITeg.

“Evrovn efval n napovoia ngaiorelakot bAIkoL Kai BiorAaotdv, Kuping exivodEppmv ka1 Quk@v. “Eviova
efval eniong 1a Siayevenikd @arvépsva.

Me Bdon ta npoadiopiobévta tpnparopdpa avayvepiobnkav of napakdiem Cip@UAtoypaPIKol Opizovies:

Avditepo 2k0010 (Sefypara YI'3 kai YT'6)

Awyaiio-BiB0vio (Sefypara YI'7 éwg YI'15) pe Meandrospira pusila ka1 Trochammina almtalensis.

[Tenodvio (Seiypara YI'16 €mg YI'30) pe dpBovo Duostominidae kai Paleomiliolina judicariensis.

Rardiepo Inadpio (Sefypara Y31 éwg YI'37).

To nepiBannov andBeong eival kat e8¢ avtd ng NNEIPWUKNG KAILGOS MPog TNV NMAELPA TG AVOIKTAS
Bdnacoag, Ba npénel Spwg va Siagopomnoleital and avtd oro onoio anerédnoav o1 avriotoxol GXNUATIGHO]
g topng YA.

H topri YB nepinapBdver aoBeotoniBoug tou avarodikoy dkpou tng viicov, o1 onofot otn BiBAoypacpia
ava@épovial wg aoBeorénBor « Epawgr». H pikpogacikni toug avdivon dpwg €8e1§e du Sev nepidapBdavouv
@doelg napSUoIES PE AUTES OV ANAVIGVIAl 08 AVIIOTOIKOLS OXNUATIORoUS Tewv dAMGV NepIox®v ng “Ydpag.
[péxertal yia pikpiteg, anoMBopato@spouvg MIKPITeES Kal avaxpuotadAwuévous piKpites pe Opadopara
KpIvoelbav, akuvdzea kat ondvia Filaments.

Xapaknpioukd tpnparo@dpa Sev avayvepiomkav, 101 n nhikia Sev pnopei va npoodiopiobef pe akpiBeia.
“Ocov agopd 1o nepiBditov anoBéoemg o XMPOg Ing NNEIPOTIKAG KATUog aiveral ws o miéov mbavds.

Ex twv anoreheopdrov kal napamnprioeny avtdv npokBarovy ta napakdie cvpnepdopard.

Zug Sutikég neploxég ng “Yopag (Emoronti-Ayia Mapiva), katd tn Sidpkeia tov avatépov Lxubiov-
Aviciov enikparoboav ouvBnkeg neplbopicov avBpakikig nAaredpuag énov anerédnoav woniBikoi acBeotéiiBor
kat vnpntukoi acBeoréniBor edong «Epag». Kard 1o avdiepo IAAGpio kar petd and pia @don eviévou
TEKTOVIOHOU, EMKPArolv oLVONKeS NNEIP®WUKIE KAITGOG Kal apxizel n anéBeon nefayikedv aoBeotoAiBemv ténov
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«Hallstatt». O1 ouvBrikeg aviég e€aronovBolv kaB’ 6An n Sidpkela tov Aadiviov kar péxpl oL KatwIEpPov
Kapviov, Sivovtag yéveon oe aoBeotoniBoug pe keparonibous.

Z11¢ KEVIPIKES MEPIOXES TG viicov, aviif€iag, ol CLVONKES NMEIPOTIKIG KAITVOS enikparovv fidn and tov
avetépov Zkubiov ondte kat apxizet n anéBeon 1wv acBeotoniBwv tonov «Han-Bulog» tng @dong «Hallstatt»,
0 oxXnpanopds v ornoiov Siripkece oe avti v neptoxn (Ayia Tpidda), péxpr kal 1o katgtepo IAAGpIo.

Na 11 avaronikég neproxég (Akpmtnipio ZobpBag), and ta vndpxovia pHEXpL 1dpa otoIxeia, npoKvnrel ot
Sev efval Suvarés o oLOXETIOPAS TOLS He Kdnola and ug YAcels nov evioniodnkav oug dANES MEPIOXES.

INTRODUCTION

The island of Hydra, extending south of the Argolis peninsula (Fig. 1), is of a great importance
for the interpretation of the geological structure and the understanding of the tectonic evolution
of the region.

Many publications have been dedicated to the geology of Hydra. The pioneers P. BOBLAY
& TH. VIRLET (1833} in their classic work «Expedition scientifique de Moree» refer to the
limestones of the piedmonts of the island ad consider them similar to the Tripolitza limestones,
without mentioning any stratigraphic evidence. Following their ideas A. PHILIPPSON (1882)
attribute a Cretaceous age to these limestones.

Systematic study to the island starts with C. RENZ and his numerous geological expeditions
(1909, 1910, 1912, 1925, 1931, 1945, 1955). He mainly describes the geological structure of
the island (1945, 1955) and distinguishes several stratigraphic units, from Carboniferous to
Triassic. Oeconomides (1940), practically repeats the conceptions of RENZ, while H. BENDER
& al. (1960) and N. BANNERT & H. BENDER (1968) have doubted his «<nappe model».

H. ROMMERMANN (1963) has mapped Hydra on a scale 1:50.000 and has presented several
publications (1965, 1968, 1969) with detailed stratigraphic studies, refering also, for the first
time, to the jurassic and cretaceous formations of the island.

Recently many authors, as, J. WENDT (1973), D.A.V. STOW (1975), D.K. RICHTER & H.
FUCHTBAUER (1981), P. SCHLAFER & B. SENOWBARI-DARYAN (1983), G. SCHILL (1983) and
H. DURKOOP et al. (1986) have worked in Hydra, dealing mainly with the stratigraphy and the
paleontology of the island.

Finally CH. SIDERIS (1986) refers to the palleogeographic evolution of the wider area, during
the Permo-triassic, using among others stratigraphic data from Hydra.
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Fig. 1: Locality and sketch map of the Hydra island showing location of sections.
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THE TRIASSIC OF HYDRA

Deposited over the grey limestones with a very rich and diversified brachiopod fauna of
the upper Permian, known as Lyttonia limestones, the triassic sequences, including the permo-
triassic transitional beds, present considerable variations from the east to the west of the island.

The contact between the upper Permian and the permo-triassic formations is usually normal
and only, locally, a slight unconformity is detected.

Three geological sections have been sampled, along the triassic formations of the island,
two of them with direction N-S, in the regions Episkopi-Agia Marina and Agia Triada and a
third with direction NE-SW in the region of cape Zourva (Fig. 1).

They include «<Han-Bulog» limestones of «Hallstatt» type facies, cherty limestones and
oolithic massive limestones of «Eros» facies. A detailed description is given below.

SECTION YA

The section YA (Fig. 2) includes all the triassic formations of the western part of the island
and has been effectuated almost perpendicularly to the general direction of the rocks which
is NW-SE, with a dip 45°N, measurements taken in the «Hallstatt. type limestones and the
cherty limestones, the «Eros» limestones being massive and without any stratification.

The sampling was very detailed in the surroundings of the Agia Marina monastery, which
is built on «Hallstatt» type limestones (samples YA1-YA10) annd the overlying thin-bedded
cherty limestones and cherts (samples YA19-YAZ28). In the underlying «Eros» limestones, the
samples have been taken randomly along the way from Agia Marina to Episkopi (samples
YA30-YA38). In Episkopi, below the «Eros» limestones, an oolithic limestone occurs (samples
YA39-YA45), lying over the permo-triassic transitional beds composed of aternations of shales
and sandstones (SCHILL 1983).

According to ROMERMANN (1968) between the oolithic limestones and the transitional beds,
tuffitic deposits are intercalated, overlaid by lenses of «Hallstatt» type limestones, which revealed
a conodont microfauna of lower Anisian age. Finally, below the transitional beds, occur the
limestones with silex of the upper Permian (TSELEPIDIS & CORONEOU, 1987).

SECTION A-Aj Emoxom "Hallstatt" facies
A1 (Bulog limestones)
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Fig. 2: Geological section YA.
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From the microscopic study of the samples three different microfacies have been identified,
corresponding to two different environments of deposition. From the base of the section to the
top, the description of each facies has as follows:

Facies 1

Oolithic facies (probably the lower parts of «Eros» limestones). It includes oolithic limestones
or oosparites (FOLK, 1962), that is the SMF type-15 of FLUGEL (1982).

The rocks are composed of coated grains, in this case oolithes (0oids), surrounded by
coarsely cristalline calcite. In thin sections both normal ooids with several laminae (sample 44)
and superficial ooids with one or very few laminae of various thickness are present (sample
39). The frequency of ooids is quite high reaching in some samples (YA44, YA38, YA36) the
60% of the total mass of the sample. The values of grain size vary from 0,135mm to 0,80mm
with a mean value of 0,050 mm. The samples exhibit generally a degree of sorting ranging
from «moderate» to «well sorted». Most of the observed ooids are «single» ooids with a spherical
- like shape, but «compoud» ooids developed as multiple ooids are also present (samples YA36,
YA32). Refering to their completeness, whole ooids, without any change in the shape of the
structure of the laminae (in all samples) and «half-moon ooids» occur (sample YA39). Half-
moon ooids are formed by leaching and collapse of the inner laminae, which then accumulate
as a geopetal fabric on the bottom of the ooid (CARROZZI, 1963); the residual internal cavity
in the above ooids is filled by sparite.

In the laminae of the ooids two main microstructures can be recognized: micritic rings
laminae in most of the samples and tangential structure in sample YA44. A «suspicious» radial
structure is restricted to only few ooids (sample YA44). Besides, an «oomoildic» and «in-situ
calcitized. structure (PERYT, 1983), in severaol samples, is under discussion. The latter are
mentionned by RICHTER occuring in the Triassic of Hydra, locality Episkopi. The micritic rings
appear to be formed by a regular way and no signs of any algal borings have been observed.
Each laminae of the ooid is very thin, usually of a size of 0,010 mm.

The nucleus of the ooids, where can be seen, is relatively small compared with the size of
the ooids. It is noteworthy that the size of the nuclei is independent of the final size of the ooids,
as well as that the ooids of similar sizes have different nuclei sizes. Although most nuclei are
calcitic there are nuclei either of dolomitic or siliceous composition. It is obvious that the nuclei
composition corresponds to the available sedimentary material.

Broken ooids do occur, some of them used as nuclei for the formation of new ooids (sample
YA36). «Deformed» ooids also occur (sampel YA38), apparently as a result of compaction
forces. Generally, the shape of the ooids is not symmetrical, a good indication of quiet water
ooids.

A final remark concerns the occurrence of ooids in relation to the presence of other particles.
Apart from angular quartz crystals of various sizes, ranging from 0,05 mm up to 0,50 mm (sample
YA36) as well as abundant dolomitic rhombohedra (samples YA42, YA43), no other constituents
can be observed. Skeletal particles are extremely rare, whereas pellets or any algal material are
lacking. Dolomitic and quartz material are filling either the inner parts of the ooids or appear
scatterly within the matrix of the samples. Fragments of igneous rocks are characteristic in the
sample YA36, and stylolites with iron oxides seam material are present in the sample YA44.
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All samples are affected by a high degree of diagenesis, which in some cases reaches
advanced stages of recrystallization. Packing index is particuularly high in certain cases (sample
YA38).

Taking in to consideration the above description of the samples and compared with the
relative bibliography (BATHRUST, 1975; FLUGEL, 1982; PERYT, 1983), we can conclude that
these rocks were formed in a low energy environment by an interaction of inorganic and organic
processes. Such an environment corresponds to a platform margin area.

No microfossil has been identified in any sample, therefore the age of this oolithic formation
cannot be given with certitude. Nevertheless, from its stratigraphic position a late Scythian-
early Anisian age is presumed.

Facies 2

«Eros» limestones. Platform margin facies, that is the SMF 5 type of FLUGEL. It includes
biomicrudites, biosparites and biosparudites. It is characterized by the presence of algal clasts
or algae with their original structure well preserved in a clar washed sparite cement.

Diagenetic features are very common. Processes of diagenesis include: dolomitization,
micritization, crystalls overgrouths, formation of veins and stylolites. Among them, silica diagenesis
is most impressive. Apparently, quartz material already present in the deposit is redistributed
preferably within the algal clast. Two crystal forms have been observed, one of euhedral quartz
crystal with a micritic nucleus and another of typical rhombohedra, remplacement after dolomite
crystals.

The depositional environment is the margin of the carbonate platform.

The microfauna in the lower parts (samples YAl to YA3) is poor and not well preserved.
Trochammina almtalensis KOEHN-ZANINETTI, Hemigordius? cf. chialingchiangensis (HO), parts
of Calcitornella sp. and Endothyranella sp. and not well developed attached forms, have been
identified and the age of these strata is presumed to be Aegean-Bithynian.

Upwards, (samples YA4 to YA11) a more diversified microfauna contains Pilammina densa
PANTIC, Meandrospira dinarica KOCHANSKY-DEVIDE & PANTIC, Diplotremina astrofimbriata
KRISTAN-TOLLMANN, Duostomina cf. alta KRISTAN-TOLLMANN, Hemigordius? chialingchianngensis
(HO), Trochammina almtalensis KOEHN-ZANINETTI, Endothyra badouxi ZANINETTI &
BRONNIMANN, Endothyra cf. salaj GAZDZICKI, Endothyranella bicamerata SALAJ, Endothyranella
cf. wirzi (KOEHN-ZANINETTI), Endothyranella cf. alpina ZANINETTI & BRONNIMANN, Glomospira
sinensis HO, Glomospirella cf. simplex HARLTON, Glomospira tenuifistula HO, Verneulinoides
triserialis ZIEGLER, Earlandia tintiniformis (MISIK), Nodosaria sp., Geinitzinita sp., Ammobaculites
sp., whichh characterize the Pilammina densa range zone, and indicate a Pelsonian-lllyrian age.

In the sample YA11 a high degree of tectonization resulting in the formation of a tectonic
breccia is observed. The so-formed interspaces are filled with material of the overlying «Hallstatt»
type facies 3.

Facies 3

«Hallstatt» type limestones and cherty limestones. Pelagic facies including fossiliferous micrites
and biomicrites, that is the SMF 3 type of FLUGEL (samples YA12 to YAZ8).
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Recrystallization has affected to various degree most of the samples, hence the final
appearance of each sample in thin section is different. The general picture is that of a micritic
matrix containing several to abundant pelagic microfossils, mainly radiolarians and very fine
filaments. Fragments of echinoderms and other macrofossils are also present. Filaments become
abundant upwards and they even form lumachelle in the part corresponding to the cherty
limestones.

Quartz grains are either completely absent or abundant in the form of «rhombic crystal»
(after dolomite) of a mean size 0,080 mm (sample YAZ26). Chalcedony concentrations can also
be observed (sample YA24). The presence of iron oxides in several samples pigmants them
with characteristic pink colour (red micrite}). The presence of fissure fillings and stylolites is very
common.

The environment of deposition corresponds to a lower slope to basinal area. Rare badly
preserved foraminifera have been found in the lower parts corresponding to the «Hallstatt»
type limestones, as Glomospira sinensis HO, Nodosaria gr. ordinata TRIFONOVA, ? Pilammina
sp., ? Trochammina sp. and some attached forms. The age is presumed to be late lllyrian.

Poor microfauna is also found in the upper parts of the cherty limestones (samples YA26,
YA27, YA30), with Agathammina ch. austroalpina KRISTAN-TOLLMANN and Nodosaria sp.
indicating a late Ladinian-Carnian age.

The intermediate parts are thus considered to have an early Ladinian age.

SECTION YB

The section YB includes rocks from the eastern part of the island from the cape Zourva to
the small bay Zoodochos Pighi. The sampling was randomly carried out, starting from the
higher point of the area along a general direction NE-SW. The rocks are white-grey massive
limestones cut by numerous fissures and microfaults and no stratification or dip can be observed
(samples YB1 to YB12). In direct contact wiht these limestones cherty limestones and cherts
are observed (samples YB13 to YB20). The entire region is highly tectonized and it is very
probable that the absence of the «Hallstatt» type limestones and the direct contact of massive
and cherty limestones is due to the presence of faulting.

The microscopic study has shown that in thin section a particular and distinct facies, similar
to those found in the sections YA and YT does not exist. The samples are micrites, fossiliferous
micrites and recrystallized micrites. They contain crinoid fragments, radiolarians and some
filaments.

Silt size limeclasts and quartz, as well as pelloids are common in all samples. In some samples,
with a microbrecciated structure, the radiolarians are chertified, whereas in more coarse-grained
samples diagenetic features are apparent. Dendrites and iron oxides are also present.

One common characteristic feature of this facies with the facies 2 of the section YA is the
presence of sand size rhombohedra of quartz after dolomite, found in a sample located in the
middle of the section (sample YB11).

Most appropriate place for the deposition of the above described rocks is the foreslope area
of the basin (SMF 4).

No determinable foraminifera has been found and therefore the exact age is unknown.
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SECTION YI

The section YT includes exclusively «Hallstatt» type limestones, which have been named
«Han-bulog» Kalke by RENZ (1906), due to their macroscopic and faunistic ressemblance to
the so-called limestones of Bosnia in Yugoslavia.

The section is located on the hills westwards of the Agia Triada monastery (Figs. 3 and 4).

The «Han-bulog» limestones extend as a narrow band crossing the island from the port of
Hydra (Chora) to the north to the southern coasts, occupying the highest areas. They lie over
grey-green volcanic rocks, keratophyric tuffs, which form a mophologically plan surface under
the limestones (Fig. 3).

A layer of clastic volcanic material and ellipsoidal pebbles, with calcareous nuclei and red
encrustations occur, in the lower part of the limestones, near the contact with the keratophyres.

The lower members of the formation are thin bedded, partly knuckled limestones. Upwards,
they become compact, light-coloured grey-beige with thin red intercalations indicating the
general stratification with direction N 70° W to E-W. The dip is about 45° N.

The sampling was detailed (almost every 50 cm).

The macrofauna is very rich, especially in the lower parts, where many Ammonoidea species
of Anisian age have been identified (RENz, 1908).

From the microscopic study of the samples, the following facies have been recognized.

Facies 1

Samples taken from the pebbles intercalated in the lower parts of the section, have shown
features indicating subaerial exposure. Alveolar texture, glaebulus, clotted micrite, «plant roots
like» structures are observed, together with some radiolarians, filled with drusy quartz, and
other fossil fragments.

Cracking, fractures and stylolites are also common with seam material read micrite and
clay minerals. Iron oxides pigment these samples, while bitumenous matter is often present.

It is almost clear that the samples have been deposited in a semiarid environment.

No characteristic microfauna has been identified.

Facies 2

Going up in the sequence, as the bedding is continuous, other facies can be recognized,
including biomicrites, diagenetically alterated biomicrites and biomicrudites, alternated in the
upper parts with filamentous biomicrites.

Radiolaria, filaments, algal clasts and echinoid fragments are present in all samples. Angular
to subangular quartz, feldspars, fragments from volcanic rocks, pellets and pelloids are also
common, while dolomite occurs only in the sample (YI" 20) filling with typical rhombohedra
a lithic component.

The filamentous samples are characterized by the absence of quartz and the presence of
pelloids in a micritic cement, whereas the samples which contain algal clasts exhibit un abrupt
wash of the micritic cement.

The above facies represent a foreslope environment of deposition.
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SECTION Yr
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The foraminifera in the lower parts are rare and badly preserved (samples YI'3 to YT'6),
Nodosaria aff. scyphica TRIFONOVA, Calcitornella cf. gebzeensis DAGER, Glomospira simplex
HARLTON, Meandrospira gr. pusila (HO), Nodosaria spp., Astacolus sp., Gaudryina sp. and
attached froms, have been determined and indicate an upper Sctyhian age.

Upwards (samples YI'7-YI'15) the presence of Meandrospira pusila (HO) in association
with Trochammina almtalensis KOEHN-ZANINETTI, Glomospirella shengi HO, Hemigordius?
chialing-chiangensis (HO), Verneuilinoides cf. triserialis ZIEGLER, Earlandia tintiniformis (MISIK),
Earlandia gracilis (PANTIC), Gaudrying triassica TRIFONOVA, Gaudryinella sp., Spiroplectammina
sp., Nodosaria sp., Pseudonodosaria sp., Ichtyolaria sp., Glomospira sp. attached froms and
algae imply the deposition of these beds in Aegean-Bithynian.

Finally in the samples YI'16 1o YI'30 various species of Duostominidae appear together
with Nodosaria cf. erikliensis DAGER, Ophthalmidium cf. jebeliense DAGER, Palaeomiliolina
judicariensis (PREMOLI-SILVA), Globochaete alpina LOMBARD and some of the above mentioned
species. The age is Pelsonian.

Facies 3

It appears in the upper beds of the section and it is a typical filamentous «Hallstatt» type
facies.

It includes filamentous biomicrites with calcified radiolarians and sparse authigenic quartz
grains in a micritic matrix. It represents deep water pelagic facies, without any contribution of
coarse grained material from the land. The microfauna contains Duostomina alta KRISTAN-
TOLLMANN, Pseudonodosaria lata (TAPPAN), Earlandia tintiniformis (MISIK), Hemigordius?
cialingchiangensis (HO), Endothyranella sp., Calcitornella sp., attached froms and algae. The
age is presumed to be early lllyrian.

CONCLUSIONS

Summarizing the above data we reach the following remarks concerning the stratigraphic
organization of the triassic formations of the Hydra island and the paleogeographic conditions
in the area during this time.

In the western part of the island (section YA, localities Episkopi-Agia Marina) the triassic
sequence starts with oolithic limestones of late Scythian-early Anisian age.

Ower this oolithic facies develop the «Eros» limestones composed of biomicrudites, biosparites
and biosparudites and characterized by the presence of intensive diagenetic phenomena. They
contain abundant algal clasts and fossil fragments and a rich foraminifera microfauna indicating
the presence of Pilammina densa zone in the upper parts. Three stratigraphic horizons have
been determined:

Upper Aegean-Bithynian (samples YA1 to YA3).

Pelsonian (samples YA4 to YA6) with Meandrospira dinarica and Pilammina densa.

lllyrian {(samples YA7 to YA11) with Endothyra badouxi, Nodosaria ordinata and Pilammina
densa.

In both the above cases (oolithic and «Eros» limestones), the depositional environment
corresponds to the carbonate platform.
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The upper part of the «Eros» limestones is brecciated and filled with material of the overlying
«Hallstatt» type formation. It is, therefore, presumed that the deposition of the «Hallstatt» type
limestones in this area started at the end of the lllyrian. The facies is pelagic consisting of micrites
and biomicrites with radiolarians and filaments.

The same facies compose the upper members of the sequence which are chertly limestones.
The only characteristic here is the high concentration of macrofossils, forming in some cases
«lJumachelles».

The age is Ladinian-Carnian.

The «Hallstatt» type and the cherty limestones have been deposited in the foreslope
environment.

In the central area of Hydra (section YT, locality Agia Triada) the triassic limestones are
exclusively of «Hallstatt» type facies (Han-bulog Kalke), presenting different features from those
of the section YA.

They consist of micrites and biomicrites with filaments and radiolarians alternating especially
in the lower parts with bio-pel-micrites and bio-pel-micrudites. They are characterized by the
high concentration of volcanic clasts and fossil fragments, mainly echinoderms and algae.
Diagenetic phenomena are also intensive here. The microfauna is rich and diversified permiting
the identification of the following stratigraphic horizons:

Upper Scythian (samples YI'3 to YI'6).

Aegean-Bithynian (samples Y['7 to YI'15) with Meandrospira pusila and Trochammina
almtalensis.

Pelsonian (samples YI'16 to YI'30) with abundant Duostominidae and Paleomiliolina
judicariensis.

Lower lllyrian (samples YI'31 to YI'37).

The depositional environment is the foreslope.

In the eastern, part the facies are different from those identified in the western and central
part of the island and no correlation can be made.

They are micrites, fossiliferous micrités and recrystallized micrites with crionoid fragments,
radiolarians and rare filaments. No characteristic foraminifera have been found so the age
cannot be determined. The depositional environment is probably the foreslope.

In conclusion:

The deposition of the «Hallstatt» type limestones, appearing in different parts of the foreslope,
started in the upper Scythian and reached the lower lllyrian in the central areas of Hydra.

At the same time, in the western areas conditions of carbonate platform prevailed and
colithic and «Eros» limestones have been deposited, while the formation of the «Hallstatt» type
limestones started only at the end of lilyrian and reached the lower Ladinian.
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Fig. 1: Oosparites. Normal ooids with several micritic
laminae. Section YA, sample YA44, lower part of «Eros

limestone». (35x)
Fig. 2: Oosparites. «Deformed» ooids, Section YA,
sample YA38, lower part of «Eros limestone». (35x)

PLATE 11

Fig. 1: Micrite with abundant siliceous subrounded
rhomboedra, secondary after dolomite crystals.

Section YB, sample YB11, «Eros limestone». (35x)

Fig. 2: Lithic component filled with dolomitic
rhomboedra. In the center crystals of opaque mineral.
Section YT, sample YI'10, «Hallstatt» type limestone. (35x)

90

Fig. 1: Oosparites. Superficial oolithes with only one
or very few laminae and «half moon» ooids. Section YA,
sample YA39, lower part of «Eros limestone». (35x)
Fig. 2: Oosparites «Compound» ooids Note the
abundant quartz grains. Section YA, sample YA36, lower
part of «Eros limestone». {(35x)

Fig. 1: «Filamentous» micrite with calcified radiolaria.
Section YT, sample YI'28, «Hallstatt» type limestone. (35x)
Fig. 2: Filamentous micrite. Note the parallel, texture
caused by orientation of the fossil fragments parallel to
the sea floor. Section YA, sample YA21 «Hallstatt» type
limestone. (35x)



PLATE V

Fig. 1: Algal-crinoidal limestone with sparse filaments in clear washed sparitic cement. Section YT, sample
YI'30, «Hallstatt» type limestone. (35x)

Fig. 2: Typical filamentous micrite with calcified radiolaria, and authigenic quartz grains.

Section Y[, sample YI'30, «Hallstatt» type limestone. (35x)
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PLATE VI
RN

1: Meandrospira gr. pusila (HO), Agia Triada, «Han-bulog» limestones, sample YI'7. {150x)

2,3: Meandrospira pusila (HO), Agia Triada, «Han-bulog» limestones, sample YI'10. (150x)

4: Meandrospira dinarica KOCHANSKY-DEVIDE & PANTIC, Episkopi, «Eros» limestones, sample YA6. (60x)
5: Glomospira simplex, HARLTON, Agia Triada, «<Han-bulog» samples YI'5 FT1. (150x)

6: Glomospira sp., Agia Triada, «Han-bulog» limestones, sample YI'Q FY2. (150x)

7: Pilammina densa PANTIC, Episkopi, «Eros» limestones, sample YAS/2. (60x)

8: Pilammina densa PANTIC, Episkopi, «Eros» limestones, sample YA11. (60x)

9: Glomospira sinensis HO, Episkopi, «Eros» limestones, sample YA12. (150x)

10: Gloospirella sp., Episkopi, «Eros» limestones, sample YA3. (60x)
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PLATE VII

i )

Fig. 1: Diplotremina astrofimbriata KRISTAN-TOLLMANN,
Episkopi, «Eros» limestones, sample YA6. (60x)

Fig. 2: Diplotremina astrofimbriata KRISTAN-TOLLMANN,
Episkopi, «Eros» limestones, sample YA7. (60x)

Fig. 3: Duostomina alta, KRISTAN-TOLLMANN, Episkopi,
«Eros» limestones, sample YA6. (60x)

Fig. 4: Trochammina almtalensis KOEHN-ZANINETTI,
Episkopi, «Eros» limestones, sample YA6. (150x)

Fig. 5: Trochammina almtalensis KOEHN-ZANINETTI,
Episkopi, «Eros» limestones, sample YA3, FY3. (60x)
Fig. 6: ?Tuuriiglommina sp., Agia Triada, «<Han-bulog»
limestones, sample YI'9. (150x)

Fig. 7: Endothyranella alpina ZANINETTI & BROENNIMANN,
Episkopi, «Eros» limestones, sample YA5/1. (60x)

Fig. 8: Endothyranella cf. wirzi (KOEHN-ZANINETTI),
Episkopi, «Eros» limestones, sample YA4. (60x)

Fig. 9: Reophax sp., Episkopi, «Eros» limestones, sample
YA5/1. (35x)

Fig. 10: Endothyra kuepperi OBERHAUSER, Episkopi,
«Eros» limestones, sample YA6. (60x)

Fig. 11: Endothyra badouxi ZANINETTI & BROENNIMANN,
Episkopi, «Eros» limestones, sample YA6. (60x)

Fig. 12: Reophax sp., Episkopi, «Eros» limestones,
sample YA9. (35x)
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PLATE vill

Tewi !

Fig. 1: Hemigordius? chialingchiangensis (HO),
Episkopi, «Eros» limestones, sample YA11. (150x)
Fig. 2: Hemigordius? chialingchiangensis (HO), Agia
Triada, «<Han-bulog» limestones, sample YA31. (150x)
Fig. 3: Agathammina cf. austroalpina, KRISTAN-
TOLLMANN & TOLLMANN, Episkopi, «Eros» limestones,
sample YA27. (150x)

Fig. 4: Ophthalmidium sp., Agia Triada, «Han-bulog»
limestones, sample YI'9. (150x)

Fig. 5: Ophthalmidium sp., Agia Triada, «<Han-bulog»
limestones, sample YI'7. (150x)

Fig. 6: Ophthalmidium tricki (LANGER), Agia Triada,
«Han-bulog» limestones, sample YI'33. (150x)

Fig. 7: Spiroplectammina sp., Agia Triada, «Han-bulog»
limestones, sample YI'8. (150x)

Fig. 8: Gaudryina sp., Episkopi, «Eros» limestones,
sample YA7. (150x)

Fig. 9: Gaundryina sp., Agia Triada, «Han-bulog»
limestones, sample YT'7. (150x)

Fig. 10: Ammodiscus sp., Episkopi, «Eros» limestones,
sample YAl11. (150x)

Fig. 11: Ammodiscus sp., Agia Triada, «<Han-bulog»
limestones, sample YI'25. (150x)

Fig. 12: Ammodiscus sp., Agia Triada, «<Han-bulog»
limestones, sample YI'7. (150x)



Fig. 1: Austrocolomia sp., Agia Triada, «Han-bulog» limestones, sample YI'26. (150x)

Fig. 2: Pseudonodacaria lata (TAPPAN), Agia Triada, <Han-bulog» limestones, sample YI'25. (60x)
Fig. 3: Lenticulina sp., Agia Triada, «Han-bulog» limestones, sample YI'7. (150x)

Fig. 4: Nodosaridae, Agia Triada, «<Han-bulog» limestones, sample YI'10. (150x)

Fig. 5: Nodosaridae, Agia Triada, «Han-bulog» limestones, sample YI'9. (150x)

Fig. 6: Nodosaridae, Agia Triada, «Han-bulog» limestones, sample YI'9. (60x)
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