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CONTRIBUTION TO THE STRATIGRAPHY OF MIOCENE
SEDIMENTS OF KASSOS ISLAND (SOUTH SPORADES)*
M. D. Dermitzakis.and M. V. Triantaphyllou™
ABSTRACT

The stratigraphy of the Miocene deposits of Kassos island (South
Sporades) is described. Special attention is paid to the study of the bio-
and chronostratigraphic assignmnt of calcareous nannoplankton and
planktonic foraminiferal associations and their correlation with mollusc
biozones. Marine sediments overlying unfossiliferous conglomerates can be
assigned to the Messinian.A reviewed invasion of the sea occured in the

Tyrrhenian (late Pleistocene).

IYNOWH

H ITpupatoypagiao Tuv Meiokarvikbv anoBeogwv Tng vhoou Kaooou (Novieg
Inopadeg) nepiypaeeral oTnv  epyocia  auth.  ISioitepa peAerarai  n
B10GTPWHATOYPAPIKA KA1 XPOVOOTPWHATOYPOgIKN EEENIEN  Twv OUYKEVTPLOEWY TOU
OOBEGTOAIBIKOUD vAVVONAOYKTOU KA1 TWV  MAQYKTOVIKGY TPNHATOQOpWY  OF
OUOXETIOMO JPE TIC KOIVOTNTEC TWY NpoodioploBEviwy pakaxkiwv. H npoonabeia
avanapaoTaone xal E€pUNVEIag TNG NOAQIOYEWYPaQIKAG eEehifewg TNC mEpIOXAC,
Seiyvel OTI autR EXEl ENNPEACTEI ONUavTika anod EUPUTEPEC TEKTOVIKEG

KIVAOEIG.

*  fupBoAfp orn  EITpwpatoypagia Twv Melokaivikev 1lnpatev  1ng vnoou
Kaooou (Notioi Inopadeg).
L MavenioTAuio ABnvav, Tunpa lewhoyiag. TolEag Iotopikng

lewhoyiag - Mahaiovroloyiag.
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INTRODUCT ION

1 i Kassosyis'  the " “southernmo&F isTand  of the South
(Dodecanese), (atitude 350 23N Tongtitude 26056 E).The larger part

iisland  is

Sporade
of
4+ and the Neogene deposits ar

ma-'lnly restricted to the southwestern Ppart of the island. (Fig.1)
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SECTION
TOMH

composed of. prencogene rocks

The main goal of this study is on

[N R OR O s alln
e
the one hand to redefine f‘_’-['r'_a:a’r’f *J!__'-‘_‘_:_,‘..;..:.f;-;ig T
biostratigraphical and chronostratigraphical position of the Neog i’” B e
v
sediments,and on the other hand to correlate plankte

foraminifera,ca]careous nannoplankton and molluscs biozones,on the basis of
an integrated analysis.

|

This was achjeved by a detailed

analysis of the §
micro- and macrofauna of the Kokkino Rema Section, which is represented of §c s
= %,
the Miocene of Kassos, "6: E
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The Geology of Kassos has been the subject of several studies from %: Jf:: "
: Uk
the 19th century. BUKOWSKY (1889) supplied the first geological map of the - @ E g-EE
s " o "
island (scale of 1:175.000) ,NELLT (1910) gave a well known account of the. ) %EEE “
. oors o0
Neogene fauna, and concluded that the age of the sediments was Middle. ° ggﬁﬁa
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Miocene. "DEST0-(1931); expressed  several conclusive remarks about
Gao]oqy'.ind ‘Geomorphology of ‘the isTand,based on previous studies ;;
oWn . observations.He * determined four © T¥thostratigraphic
bedded with red

intercajations,ii)flysch of Eocene age, iii)Miocefe Timestone deposit

units

hyp;crxstallina limestones and  green

e

iv)Pleistocene clastic sediments.

FLORIDA (1932) determined, in the limestone intercalations of ¢
flysch formations of Kassos,the following Nummulite species : Num
atacicus LEYN, Nummulites laevigatus BRUC, Nummulites perforatus DE
(PREVEL),
rotula (LAUFMANN), and from this he concluded a Lutetian - Priabonian ag

The

Nummulites girehensis FOZKAL,

Nummulites fabiani

Aster

Neogene marine deposits, of Kassos island are mainly exp
i)at the location Ag. Georgios-Hadion - Hilatros and i) at the coastal
zone of the Argos settlement.

BUKOWSKY had already refered (1889) to the existence of the folle
species :Pecten besseri ANDRZ, Pecten
POLI,

latissimus BR., Gryphaea cochle

Clypeaster alticostatus MICH,

fauna,let him consider these rocks of Miocene age.

Clypeaster aff.altus LK.

ANAPLIOTIS (1969) studied the fossiliferous deposit located east o
Aghios Georgios Hadion Monastery and concluded to a ”V1ndobonian‘_ﬁg¢-
(concerning not only the "Helvetian facies", but the "Tortonian" as uali).

At the second fossiliferous the

Neogene depositions are of negligible thickness, and there CHRISTODOULOU

region of the Argos settlement,
(1961) determined the larger foraminifer Neoalveolina melo (FICHTEL & MOLL),
and also representatives of Miliolidae, Rotaliidae and Elphidiidae. On

the basis of the species Neoalveolina melo, the same author considered

these sediments of Middle Miocene age.

geoscientists curried out

studied the

the several

past 20 years
researches in Kassos KUSS (1969)
fossilized mammals,AUBOUIN and DERCOURT (1970) discussed the problem of

(1976) has redefined the Priabonian

During

island. Pleistocene

the Plattenkalk Series , THORBECKE
flyschoid sediments, and placed them in the Gavrovo - Tripolis series, and
BARRIER (1979), in his neotectonic study of Karpathos and Kassos islands,

refered also to the solution of stratigraphical subjects concerning Kassos

in his published geological map of the island,(scale 1:50.000).

SECTION KOKKINO REMA

Section Kokkino Rema is located east of Aghios Georgios Monastery, at

the site of the Kokkino Rema torrent, to which the section ows its name

This section can be subdivided into four lithological units (from

bottom to top).(Fig.2)

ni . Red

It is impossible to estimate the precise thickness of this unit, due
to the fact that it is not well bedded and also covered by

less than 60m thick. The

scree (Fig.3).

Nevertheless, we can assume that it is not

conglomerate consists of pebbles of various size - in specific places they

appear as blocks - which are of similar lithology and are "floating” in a

reddish matrix. The components were most likely derived from the nearby
located formations of greyish Cretaceous limestones. Locally, especially in
the upper part of this unit, the conglomerates show a more pronounced
imbrication of the pebbles, which also appear more flattened, as compared
to the lower part of the unit. Due to this imbrication this unit shows an

indistinct stratification when viewed from a distance.The conglomerates are

0o¢" - Tunua MewAoyiag. A.M.O.




entirely devoid of fossil remains .
i ;.. L

After a transition of interval consisting of approximately .

sands - which'at the lower part contain pebbles of similar 1itholo
‘ohes. of unit I, and at the upper part finely bedded clayey interc
- ;q_e_ pass into a unit consisting of calcitic sandstones. (Figs. 4,5)

This unit 1is about 16m thick and includes calcitic sands
lTess diagenetified layers of sand,more than 10cm thick.Altogethe
sandstone layers, which thicknesses vary between 1 and 3m, ha

observed. The sandstone layers contain rich mollusc-, corral-, ¢

sponge- and scaphopod associations, which display a high deg
diagenetic alteration.The amount of fossils is higher in the lower th
the upper part of the unit From these associations we determined |
following species:
Bivalves
&lycymeris sp., Pecten praebenedictus TOURN, Pecten revolutus -':___

A view of the section Kokkino Rema from the lowermost part of the
Miocene sequence, with the reddish conglomerates.

Fig. 3.
Pecten (Flab.) besseri ANDRZ., Chlamys (Macrochlamys) latissimma (BROCC
Chlamys multistriata POLL, Chlamys (Aequiepecten) scabrella (LK), Chlan
spinulosa (MUNST), Spondylus gaederopus L, Ostrea (Ostrea) lamell
BROCC., Neopycnodonta navicularis (BROCC), Cardium (Discors) spondyloit
(Von HAUER), Cardium (Ringicardium) kunstleri COSSMAN & PEYROT, Meretri
cf. islandicoides LAMARCK, Thracia cf.pubescens PULTIN .
Gastropods

Conus sp.
Scaphopods

Dentalium (Antale) novemcostatum mutabile DODERL
Corrals

Helliastrea reussana M.EDW.

i nit of the Kokkino Rema Section.
e b e reddish conglomerates

and the bedded, white-greyish marly sandstones. 535

o¢" - TRl MewAGYiacrAdl.@. 11thostratioran

¢ BIBAIOGH
Wneiakn BiBAiodn The picture shows the contact between th



Fig.6 A detailed view of the previous picture
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with the

reddish conglomerates of Unit I and marly and calcitic sandstones of
Unit II.

contact between

Wneiakr BigAoBrkn *

ni - marly 1 n rl

This unit,which thickness is approximately 60m, consists of marly
sediments, which display more intense diagenetic effects in the lower
pérts. where also sandy and marly limestones, approximately 16m thick,
occur. The rest of this unit consists of less indurated sandy marls,
bearing high sand contents. Thin beds of sandstones are also sporadically
present. Small bivalves , such as Arca pectinarca LK, Neopycnodonta
navioiaris BROCC, Ostrea lamellosa BROCC,  Chlamys fasciculata LM,
discontinuous corral masses and echinoids, (Clypeaster portentosus DESM. )
can be seen locally. As a result of the less compact lithology the relief
is Tow.

Unit IV, Marly limestones

The upper part of the section consists of unfossiliferous greyish
marly limestones, which unconformably overlie the previous unit, The
thickness of this unit,(which is probably also present in section Aghios
Georgios),is not known due to the intense erosion.Unit IV unconformably
overlies the other three units.

Probably the Kokkino Rema region was a basin during the late Miocene
transgression which emerged, due to fault activity,and for that
reason,either the younger marine sediments were deposited and then
eroded,or during that time the whole area was above sea level. Finally
there exists the unit IV unconformably overlying the other three previous

mentioned units.
BIOSTRATIGRAPHY AND CHRONOSTRATIGRAPHY

The Section Kokkino Rema was sampled in detail, in order to establish

a biostratigraphic subdivision of the Neogene of southern Kassos. The

0o¢" - Tunua lewAoyiag. A.N.0.
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samples Were washed through two sieves with a mash width of 250

microns, respectively. We focussed our investigation ona

analysis of planktonic foraminiferal assemblages,

1969)

(BLOW

)lcrd“ (OKADA R BUKRY 1980)

Q]
17

® 9

4 MKy [MARTINI & WORSLEY 1970,

clolol@
/0 e @D

® 0|0C|0|0

[ ]
0|00

L J
2]

conomiozea (ZACHARIASSE 1874)

Gioborotalia

; as  well olojo ) o
ca)car:_eous nannoplankton associations recovered from the relati go| |® e
grainedisediments. (Fig,6) Besides, a study was mdde of the assembl: EHZERIE @
mottliscs which occur sporadically in samples-from the middle =
parts of the section. No attempt was made to establish Tocal biozc a EF@O o 20
instead, we tried to correlate our associations with the plai :gg s ® |O
foraminiferal "standard" zones of BLOW (1969), and with the cal ] ' quo e 999
nannofossil zonations of MARTINI & WORSLEY (1970), BUKRY & OKADA (198 E.do . i 0
THEODORIDIS (1984). Lastly we tried to correlate the mollusc ass : 4 an
with the biozonal scheme of DERMITZAKIS & GEORGIADES - DIKEOULIA (1 220 o 0
For the assignment of these biozones we have followed a slightly nodib 1800 ©
version of the table presented by STEININGER , DERMITZAKIS et al at ECCEEERLERE
VIII Congress of the Regional Committee on Mediterranean - Neo ' Eoe 2 9

Stratigraphy in Budapest 1985 (see STEININGER, ROGL, DERMITZAKIS, 198?-).: 2 e o E

Molluscs e -. E@ le) ®

A tentative mollusc-biozonation, primarily based on Hellenic mter.-,: 8 lo| |o

was presented by DERMITZAKIS & GEORGIADES - DIKEOULIA (1987). The , é

Calcidiscus (eptoporus A (YHEODORIDIS 1984

Q
o

distribution of Molluscs is strongly controlled by the deposition:

environment. For this reason the above mentioned authors propose

assemblage-zones. The presence of Chlamys (Macrochlamys) latissim

Neopycnodonta navicularis, Pecten praebenedictus, Pecten revolutus,Chl

Samples

Globigeninoides builoideys CRESCENTI

(REUSS)

KENNETT
BRONHIMANN
MART INI

BOLLI
DEFLANDRE

biozones

(MULLER) BACKMAN
THEODORIDIS

[{KAMPTNER) BACKMAN

carteri (WALLICH) KAMPTHNER

stalis

BRONMIMANN

biozones

sop

abies

variabilis (MARTINI & BRAMLET TE) THEQCORIDIS Q

Jafari

leploporus (MURRAY & BLACK MAN) LOEBLICH B TAPPAN

cf premacintyre; THEODORIDIS

primys (BAKRY & PERSIVAL) GARTNER & BUKRY
Pelagicus [WALLICH)

roftula
Occurance plot and relative abundance of Calcareous Nannoplankton and Planktonic Foraminifera

assemblages in the Section Kokkino Rema.

Planktonic
Mannoplankton

Globigerinella siphonifera © CRBIGNY

Gobororalia conemiozea
Rhabdosphaera procera

Orbuling  Suturalis
Amaurolithus
Calcidiscus
Eu- discoaster
Geminjiitheila
Gemin{ithelia
Helicosphaera
Helicosphaera
Reticuofenestra
Sphendiithys

Lajcidiscus
Coccolithus

Neogioboguadrina  humerosd (TAKAYANAGH & SAITO)
Globigerinita . dutinata (EGGER)
Orbuling  universe

Globigerinoides trilobus trilobus
Meoglobogquadrina acostaensis (BLOW)

Globigerinoides obiiquus

Globigerinoides frilobus immatyrus (LE ROY)

Globigerinoides extremys BOLLI & BERMUDEZ
Globigerinoides frilobus sacculiferus (BRADY)

Fig. €

(Aequipecten) scabrella,Chlamys spinulosa, Spondylus gaederopus etc, in 2 "Eg

material, may indicate that this interval corresponds to the Tower part _ ig 3 § é g 8 H
Neopycnodonta  navicularis Ione of DERMITZAKIS & GEORGIADES-DIKEOULL %E 5 g,; ) :Eé
(1987). 3 ::‘téizé%z
3 §§ S iis

4 K 31§ &§ag H

| “ |3 iéii;;
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The studfed samples contain rather! 117-preserved assosiations.
assoclations derived from the sand - sandstone succession above the reddis|
congiomurates allew —a . tentative icorrdation with the plankte
foraminiferal standard zonation of BLOW. However the occurrence o
Globigerina quinqueloba together with Neogloboquadrina humerosa allows i
correlation with the Globorotalia conomiozea Ione of ZACHARIASSE (1975) _5Q
with Zone N17 of BLOW.

Consequently these sediments may be considered of Middle -Uppe

Messinian Age.

Calcareous Nannoplankton

A1l associations were studied in smear slides under the li-fu!

microscope only. Most of the samples contain moderately to badly preservgfl
associations but age diagnostic species could be recognised.

Our samples are very poor in calcareous nannoplankton assemb?ages;'j
due to the bad preservation of the flora because of the type of lithology
and also to the impoverished type of the flora, which is characteristic for

the Messinian.

Reticulofenestra spp is present through the whole Section, as alsé

Coccolithus pelagicus (WALLICH), Helicosphaera carteri (WALLICH) KAMPTNER
em., Geminilithella rotula (KAMPTNER) ~ BACKMAN,  Sphenolithus abies

DEFLANDRE, Calcidiscus Teptoporus (MURRAY & BLACKMAN) LOEBLICH & TAPPAN. Fig.7 1.Helicosphaera carteri (WALLICH) KAMPTNER x1500

2.Helicosphaera stalis THEODORIDIS x1500
3.5phenolithus abies DEFLANDRE x1500

4.Helicosphaera stalis THEODORIDIS x1500
5.fu-discoaster brouweri (TAN SIN HOK em. BRAMLETTE & RIEDEL) THEODORIDIS

In the upper part of the section Rhabdosphaera procera MARTINI,
Geminilithella jafari (MULLER) BACKMAN, Calcidiscus cf  premacintyrei
THEODORIDIS, £u-discoaster variabilis (MARTINI & BRAMLETTE) THEODORIDIS
appear more frequently ; Amaurolithus primus (BUKRY & PERSIVAL) GARTNER :&i

x1500
6.Calcidiscus ¢f premacintyrei THEODORIDIS x1500

BUKRY is present in one sample only. There is a barren interval located gt{

about the middle part of the section.

7.Eu-discoaster misconceptus THEODORIDIS x1500

B.Amaurolithus primus (m_Y & PERSIVAL) GARTNER & BUKRY x2000
Wneoiakr BiBAioB 570G" - TuAua Mewhoyiag. A.M.O.
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Fig.8 1.6lobigerinoides trilobus immaturus (LE ROY) x160
.Globigerinoides tritobus ‘immaturus (LE ROY) x160
.Globigerinoides ‘trilobus trilobus (REUSS) x160
.Globigerinoides obliguus BOLLI x160
.Globigerinoides trilobus immaturus (LE ROY) x160
.Globigerina apertura CUSHMAN x130

- o o B W o

.Globigerinoides obliquus BOLLI x110
8.Globigerinoides obliquus BOLLI x110
9.Globigerina bulloides D'ORBIGNY x130
10.61obigerina bulloides D'ORBIGNY x130
11.61obigerina praebulloides BLOW x130
12.Neogloboquadrina humerosa (TAKAYANAGI & SAITO) x130
13.Globigerina falconensis BLOW x120
14.Globigerina druryi AKERS x110
15.6]obigerina nepenthes TODD x120
16.Neogloboquadrina acostaensis (BLOW) x160
17.Neogloboquadrina acostaensis (BLOW) x160
18.Globigerinella siphonifera D'ORBIGNY x110
19.6lobigerina bulloides D'ORBIGNY x160
20.Neogloboquadrina acostaensis (BLOW) x130
2l.6lobigerinoides obliquus BOLLT x130
22.6lobigerina apertura CUSHMAN x160

Wneiakr BiBAI0BNK
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. The ?béehée of the species 'Reticulofenestra rotaria THEODORI]
Helicosphasra “stalis THEODORIDTS ~ (présént only in the Tower part.
ietgjonj, Helicosphaera orientalis BLACK, and the presence of Amaure
primus | may |allow the [assignment ~of  our section to the Calcic
leptoporus Zone (Subzone A)-of THEODORIDIS (1984), which corresponds !
Zorie NNI11 of MARTINI & WORSLEY (1970) and to Zone CN9b of OKADA i.
(1980).This points to a Late Messinian Age.

PALEOGEOGRAPHIC INTERPRETATION

According to BARRIER (1979) two series are represented on Ka
island, the Ionian (relatively autochthone) and the Gavrovo - T
(s1).

We can observe on the island the following sequence of various ove
during the interval between L. Oligocene and Upper Miocene. -
- Deposition of a thick calcitic series (lonian) which ends with th
flysch, possibly at the L. 0ligocene.

- Metamorphism and folding of the Ionian series.
- Overthrust of the upper units.

- Curvature of the whole tectonic complex, under the influence Oof
tangential tectonism. 9
- Fault activity, representing a main N-S strike fault, which caused :
downthrow of Karpathos in relation to Kassos. Until the Upper Miocene
most of the allochthone tectonic complex of Kassos was praciic'
dissapeared, due to the erosion, a possibility that is also proved by th
fact that on Kassos the molassic deposits overlie the ionian marbles.

- Upper Miocene transgression.

The molassic basins are actually tectonic trenches with a N-S orientation.
. Possible emersion owed to fault acti#ity, with a vertical slip more than
a 1000m.

Above the Upper Miocene, no marine deposits are visible till the late

Quaternary. Se it s possible that the island, during that period, was

above sea level, partially, at least.

CONCLUSIONS

Having in mind the biostratigraphical and chronostratigraphical,
previous mentioned, results we come to the conclusion, that the age of the
Neogene sediments exposed on the island of Kassos corresponds to the Tlower
part of the Upper Messinian (according to THEODORIDIS, 1984 biozonation).

Our results suggest that Kassos was probably above sea level due to
uplifts caused by fault activity,until Late Messinian. There is also the
possibility that some sediments older than Messinian were deposited but
subsequently eroded,prior to the Messinian onlap. The outcrops of the
Kokkino Rema sequences allow us to conclude that during Late Messinian time
Kassos was at least in part below sea level.The younger marine sediments
must have been eroded,due to a possible emersion (partially at least) of
the island, which lasted till Late Quaternary time, when the Tyrrhenian
marine sediments were deposited.

The references on mammal fossils on Kassos island (DERMITZAKIS &
SONDAAR 1978), may suggest that Kassos and Karpathos were connected during

the Lower-Middle Pleistocene time span.

0o¢" - Tunua MewAoyiag. A.MN.0O.
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