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Antalya guneyindeki Triyas kayalarinin

konodoht biyostratigrafisi

ConoclGnt Mostratigrapity of the Triassie rocks, Southwest of Antalya, TURKEY

FUAT ONDER, C.U. Miihendislig Fak., Jeoloji Miih. Bolimii, SIVAS.

0Z : Antalya ili giineybatisinda Teke

Dag1, Saklikent ve Domek Tepe yorelerinden toplanan Triyas yash Kkiregtast

ornekleri zengin mikrofosiller icermektedir. Saklikent'de Orta Triyas yash kayalar kirmizi ve gri renkli biyomikritler
olup ammonit ve konodontca zengindirler, Démek Tepe civarinda Ust Triyas yash gri-kirmizi lekeli biyomikritler
de konodont icerirler. Antalya yoresi i¢in tip kesit olarak tanimlanan Teke Dagi olciilii dikme kesiti ise vermikdilit-
i gri kirectaglar1 ve kirmizi nodiilli kalkarenitler ile karakteristikdirler. Toplanan Orneklerde ammonit, konodont ve
foraminife_ gibi zengin denizel fosiller bulunmustur. Bu kiregtaglari konodontlara gére Orta-Ust Triyas yash olup
Alpler'deki Triyas fasiyeslerine benzemektedir. Cokelme ortamlari ise, okyanus havzalarinda tiimsekler tizerine c¢okel-
mis pelajik tortullar olarak Onerilmistir. Antalya civarindan alman 6rneklerde saptanan Orta-Ust Triyas konodont-
lart sunlardir : Crathognathodus, Cypridodella, Didymodella, Diplododella, Enantiognathus, Epigondolella, Gladigon-
dolella, Neocavltella, Neogondolella, Meohindeodella, Prioniodella, Xaniegnathus ve Prioniodina.

ABSTRACT : In Southern Turkey, South-west of Antalya City, three of the measured sections (Teke Dagi, Saklikent
and Domek Tepe) provide sufficient micropalacontological base for future biostratigraphical studies. The Saklikent
section comprises red or buff and grey biomicrite, both of which contain ammonites and conodonts. According to
the conodonts, it belongs to the Middle Triassie. The Domek Tepe section consists of grey, mottled red biomicrite
which also contains conodonts. They indicate an Upper Triassie age. In the Teke Dagi, proposed as the type section
of the Triassie rocks in Antalya, the succession is characterized by vermicular limestone and red calcarenite rich in
marine fauna (ammonites, conodonts, foraminifers... etc.) These Middle-Upper Triassie limestones are typical of Al-
pine-type Triassie and are thought to be pelagic sediments deposited on sea-mounts within ocean basins. In Antalya
several species of the Middle-Upper Triassiec conodonts Crathognathodus, Cypridodella, n DMymodella, Diplododella,
Enantiognathus, Epigondolella, Glaiigonéolella, Meocavitella, Neogondolella, Neohindeodella, Prioniodella, Prioniodiaa

and Xaniognathus occur in this environment.
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Bu calisma, ozellikle son yillarda ¢ok 6nem kazanmis
olan Orta Toroslar'daki Triyas yash kayalarin stratigrafik
ozelliklerini agikliga kavusturmak ve son yirmi yilda bi-
yiik stratigrafik onem kazanip genis capta yas tayinlerinde
de kullanilan konodontlardan yararlanarak, llkemizin bir
bolgesinde Triyas stratigrafisin biraz daha aydinliga kavus-
turmak icin yapilmigtir. Caligma sahasi Antalya ili gliney-
batis1 olup Teke Dagi, Saklikent ve Domek Tepe yorelerin-
de (Sek. 1) Triyas yash formasyonlar incelenmistir. Calisi-
lan sahada 0Ozgiin paleontolojik caligmalar olmamasina kar-
sm yorenin temel jeoloji sorunlarina  yonelik c¢aligmalar
cesitli arastiricilar tarafindan yapilmigtir, O0rnegin 06zgul
(1976) Toroslarm bazi temel jeoloji 6zelliklerini tanitan ca-
lismasmda «birlik» kavrami icerisinde yorenin allokton ve
otokton konumlu istiflerinden soz etmistir. Marcoux (1979)
«Antalya naplarinm genel yapist ve Tetis giiney kenari
paleocografyasi'ndaki yeri» adli yayminda yine yoOrenin te-

mel jeoloji sorunlarina deginmistir. Ayrica Senel ve diger-
leri (1981) Teke Toroslan glineydogusunun jeolojisini calig-
muglardir.
SAKLIKENT VE DOMEK TEPE

Antalya'nin gilineybatisindaki ~ Saklikent civarinda bir-
birine komsu ug¢ yiizlekden cesitli Orneklemeler yapilmustir,
Genellikle ince-orta tabakali biyouiikritler altta gri tstte
ise kirmizi renklidirler. Aralarinda bir uyumsuzluk gortl-
meyen bu kirectaglarmdan tabana yakin seviyelerden top-
lanan orneklerin daha fazla alterasyona ugradigl» a1iti”
ve yer yer rekristalize oldugu gozlenir. Bu gri ve kirmizim
s1 seviyeler ammonit, konodont ve az miktarda foraminifer
gibi denizel fosiller igerirler. Konodontlara gore Orta Tri-
yas (Aniziyen ve Ladiniyen) yasi saptanmistir. Bu ydreden
toplanan Orneklerde elde edilen konodont tiirleri sunlar-
dir : Cratognathodus kochi, C. posteropiathus; Cyprido-
della spengleri, C venusta; Didymodeila alternata; Enanti-
ognathus ziegleri; Gladigondolella tethydis, G. malayensis
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malayensis; Neogonaolella cf. bakalovi, IV. basisymmetrica,
N. bulgarica, N. excelsa, N. foliata, N. longa, N. mombergen-
sis, N- navicula mavicula, N. palygnathiformis; Neohinde-
odella triassice; Prioniodella pectiniformis, P. priomiodellides;
Prioniodina libita, P. petrae-viridis; Xaniognathus tortilis
ve tanmamiyan yeni bir cins.

Yine Antalya'nin gilineybatisi;  GOyniik'lin  kuzey-bati-
sinda yer alan Domek Tepe'de ise pilov lavlar tlizerinde ol-
dugu sanilan (pilov lavlara ayni kesitde rastlanmamis fa-
kat yakin yorede goOzlenebilmistir) kiregtaglarmdan da bir-
¢ok ornek toplanmustir. Bu gri-kirmizi lekeli biyomikritler-
de iyi tabakalanma gosterip ammonit, gastropod, conodont
ve foraminifer gibi fosiller icerirler. Bu yoreden toplanan
orneklerde elde edilen Ust Triyas (Ust Karniyen-Alt Nori-
yen) konodontlar: ise sunlardir : EpigondoMla abneptls, E.
permica, E. primita; Neogondolella oertlii, N. polygnathi-
formis; Neohindeodeila dropla, N. triassica ve Xaniognathus

Sp-
TEKE DAGI

Antalya'min  giineybatisinda, Kemer'in kiyidan ige dog-
ru tam karsisinda yer alan Teke Dagi Alt-Orta ve Ust Tri-
yasm en iyi gozlendigi yerdir. Muhtemel Alt Triyas yash
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Figure: 1-Location map of the Antalya arca
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kayalarda fosil bulunamamis fakat Orta-Ust Triyas kirec-
taglarmln zengin ammonit, gastropod, conodont ve forami-
nifer gibi denizel fosiller icerdigi gozlenmistir.Antalya yo-
resi icin tip kesit olarak (Sek. 2) verilen Teke Dagi oOlciilii
dikme kesitinde Alt Triyas gri-sarimsi seyller ve mikrit ar-
dalanmasi ile temsil edilmisdir. Fosil bulunamadigi gibi
evaporitlesme belirtilerine de rastlanmamigtir. Orta Triyas
(Alt Aniziyen) ise vermikiilitlii  kirectaslariyle baslar. Tyi
tabakalanmig biyomikrit olarak adlanan bu tabakalar az
miktarda da olsa konodont icerirler. Bunlar {lizerine uyum-
Iu olarak zengin fosilli, kirmizi-nodiillii kalkarenit tabaka-
lar1 gelir. Konodontlara gore yapilan saptamada Orta-Ust
Aniziyen'den Resiyen'e kadar Triyasm biitiin katlarini kap-
sadigl, sanilmaktadir. Buna benzer kirmizi, nodiillii kirec-
tas1 fasiyesleri detayli olarak Alpler'de (Avusturya'da Hali-
statt kirectasi) Yugoslavya ve Yunanistan'da calisilmistir.
Literatiirde kirmizi Ammonitiko Rosso fasiyesi diye ad-
lanan bu Kkiregtaslart paketlenmis biyomikrit olup altti
belirgin nodiillii, listte dogru daha acik renkli ve nodiilsiiz
olarak karakteristiktirler. Toplanan biitiin orneklerde zen-
gin ammonit, gastropod, konodont ve foraminiferler saptan-
mig ancak yas tayinleri konodontlara gore yapilmistir. Bu
calisgmanin amaci disinda oldugu icin ammonit ve gastro-
potlar tlizerinde paleontolojik ¢alisma yapilmamistir. Alman
orneklerde saptanan foraminiferler ise sunlardir. Involutina
sp., Ophthalmidium sp- Vidalina sp., ve Trochoiina
sp. Bu mikrofosillere ilave olarak tistdeki tabakalarda <«ho-
lothurian sclerites»larda tesbit edilmistir. Teke Dag1 olgiilii
dikme kesitinde saptanabilen konodontlar sunlardir : Cra-
tognathodus kochi, C, posterognathus; Cypridodella medi-
oeris, C cf. pronoides, C. spengieri, C. venusta; Didymodel-
la alternata; Enantiognathus lotus, E. ziegleri; Epigondol.
ella abneptis, E. baloghi, E. carnica, E. nodosa, E. parva, E-
permica, E. postera, E. primita, E. triangularis; Cladigon-
dolella tethydis, C malayensis budurovi, G- malayensis
malayensis; Neocavitella cavitata; Neogondolella bifarcata,
N cf Dulgane<). N coutricta N. excelsa, N. hanbulogi, N.
kozuii, N. longa, N. mombergensis, N. navicula navicula. N,
polygnathiformis; Neohindeodeila dropla, N. triassica; Pri-
oniodella decrescens, P. pectiniformis, P. prioniodellMes;
Prioniodina libita, P. petraeviridis; Xaniognathus tortilis.

Ortamsal yorum

Antalya yoresinde calisilan kirectaslari Avusturya Alp-
ler'inde Hallstatt kiregtaglarina benzemekte olup Alpler'de
bu tip fasiyesler detayli olarak calistimistir. (Zankl, 1971;
Bernoulli ve Jenkyns, 1974; Wilson 1975; ve digerleri). Ben-
zer formasyonlarin ¢Okelme ortamlari, hakkinda degisik g6-
rigler vardir. Bunlar, Fischer'e (1964) gore derin deniz;
Krystyn ve digerleri (1971) gibi baz1 Alp jeologlarina gore
ise sig deniz-fotik zonudur. Zankl (1971) ise bu ortami 50-
200 m. arasi sig su olarak yorumlamigtir. Bernoulli ve
Jenkyns (1974) ise cokelme ortamini okyanus havzalarinda
tiimsekler Ulzerine cokelmis pelajik tortullar olarak Oner-
mistir.

Caligilan sahada Alt Triyas kotii yiizeylenmis mikrit ve.
seyi ardalanmasi ile temsil edilir. Bu seviyelerde herhangi
bir fauna veya flora belirtisine rastlanmadigr gibi Alp'lerle
denestirilen sahalarin aksine bir evaporitlesmeye de rast-
lanmamista. Mikrit tabakalarinin varligi ise ortamda kirec
camurunu uzaklastirabilecek siddette akintilarin olmadigi- -
n1 gosterir. Tim bu veriler normal bir denizel yasamin ol-
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" madigini gostermektedir. Ayrica bu kosullar flis tiirii bir
sedimantasyona da uygun degildir. Ait Triyas lizerinde ise
uyumlu olarak Orta Triyas vermikiilitli kiregtaglari bulun-
‘maktadir. Az sayida konodont disinda baska bir organizma
elde edilememistir. Bunun nedeni* sudaki tuzluluk mikta-
rinin canli yasamina uygun olmamasi veya derin denizlerde
¢Okelen biyojenik karbonatlarda canlilarin oliimden sonra
erimeleri olabilir. Bu seviyede karasal malzemenin olmayi-
st ise caligma sahasi ile Alt Triyas klastiklerini sagliyan
bolge arasinda tektonik olaylarin oldugunu isaret etmekft-
dir. Orta Triyasm {ist seviyeleri ile Ust Triyas ise nodiillii
biyomikritlerle temsil edilmis olup, ammonit, gastropot,
konodontr ekinoderm, bivalve kabuklari ve foraminifer gibi
denizel fosiller icerirler. Yorede elde edilen bazi konodont-
lar (Neogondoiella, Epigondoiella... vb.) ile yukarida sayilan
fosillerin varligi ve buna karsin kuvvetli akintilarin oldu-
guna dair higbir izin bulunmayisi, serbest yliziicii organiz”
malarin kavkilarina (ince kabuklu lamellibranchiata kavki-
larina) rastlanmayisi ve koloni seklinde yasayan organiz-
malarin da (koloniyal mercanlar)  yoklugu Bernoulli ve
Jenkyns'in sedimanter ortam hakkindaki gorislerini destek-
lemektedir.

SONUCLAR VE TARTISMA
1 — gide edilen mikropaleontolojik verilere dayanarak
bolgedeki Triyas istiflenmeleri daha iyi aciklanmig,  yag
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tayinleri yapilarak Triyasm mevcut katlari tesbit edilmis-
tir. _

2 — Yorede pilov lavlar Uzerine gelen Kiregtaglarmm
tartismali yast Ust Karniyen-Alt Noriyen olarak saptan-
mustir.

3 — Cokelme ortamlari hakkinda ileri striilen cesitli
gorliglerden yalnizca «okyanus havzalarinda tiimsekler tlize-
rinde cokelmig pelajik tortullar» goriisiinii destekleyen bul-
gular elde edilmisgtir.
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SUMMARY

The rocks of the Antalya area have attracted the at-
tention of geologists for the last decade or so- Most of
the recent investigators have agreed on the ophiolitic and
radiolaritic sequences which are considered as «NAPPES»
overlying both the platform units and the metamorphic
massifs. The «ANTALYA NAPPES» are composed of sedi-
mentary rocks, extrusive and intrusive mafic igneous rocks
and volumetrically minor metamorphic rocks, ranging from
Ordovician to Tertiary in age (Brunn et al., 1970, 1971,
Dumont et al., 19721.

Structurally, two of the measured sections, Teke Dagi
(TT) and Saklikent (TS), belong to the Upper Antalya Nap-
pes and the third, Domek Tepe (TD) belongs t@ the Middle
Antalya Nappes (for locations see Fig. 1). Section TS
comprises red or buff and grey biomicrite, both of which
contain ammonites and conodonts. According to the cono-
donts, it belongs to the Anisian and Ladinian Stages, Sec-
tion TD consists of grey, mottled-red biomicrite wnich alsD
contains conodonts. They indicate an Upper Triassic age
(U. Carnian-L. Norian Stages). The sequence is as follows
in the Teke Dagi section (TT) :

— At the base, variegated shales, edgewise conglomerate
(?) and clay limestone are thinly interbedded; they are
possibly Lower Triassic in age.

— the overlying vermicular marly biomicrite contains
scarce conodonts. It is Middle Triacis (possibly Anisian Sta-
ge) in age.

— above are highly fossiliferous red nodular biomicri-
tes, occurring in association with ferromanganese crusts er
as a marly nodular facies. These rocks are analogous to
their Jurassic counterparts, containing similar faunas
except for the conodonts, which are present only in the
Triassic rocks. According to these conodonts,the red nodular
biomicrite is of top Middle and Upper Triasic age,

— at the top is grey biomicrite (white in colour on
fresh surfaces); it contains a rich conodont fauna as well
as foraminifers, which both indicate the Upper Norian-
Rhaetian Stages. Certain outcrops show a continuous tran-
sition (without apparent unconformity) from Upper Trias-
sk into the Lowest Jurassic.
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The marine limestones from Teke Dagi (TT) are typical
of the Alpine-type Triassic; in a few metres they contain
all the Triasic stages and sub-stages. The Lower Triassic
rocks are represented poorly exposed interbedded micrite
and yellow-grey terrigenous elastics, showing no bioturba-
tion or evaporites, although comparable sequences in the
Austrian Alps show remarkable evaporite devlopments
(Bernoulli and Jenkyns, 1974). The occurrence of micrite
indicates an absence of currents that could winnow away
the lime mud; the absence of burrows and fauna suggests
conditions unfavourable for normal marine life, both in
the water and in the underlying sediment. Conditions were
also unfavourable for flysch sedimentation.

Above the Lower Triassic the Anisian stage of the
Middle Triassic is represented by vermicular marly limes-
tone containing a fairly restricted conodont fauna. No ot-
her organisms are found. This might be due to adverse
salinity in the waters or to post-mortem solution of bioge-
nic carbonate in deep waters. If so, it would imply that
deposition occurred at about the Carbonate Compensation
Depth. The absence of terrigenous sediments hints at tec-
tonic events between Antalya and the source that had
supplied the Lower Triassic terrigenes.

The topmost Middle Triassic and Upper Triassic sedi-
ments in Teke Dagi (TT) form a stratigraphically conden-
sed sequence of red, nodular biomicrite and cream-coloured
non-nodular biomicrite. In the latter, faunas consist only
of conodonts and foraminifers, whereas in the red nodular
biomicrite, they comprise ammonites, gastropods, conodonts,
echinoderms, thin-shelled bivalves and foraminifers. The
red nodular biomicrite facies resembles the Hallstatt Limes-
tone in Austria. There are opposing ideas for the deposi-

tional environment of this red limestone: deep-water
(Fischer, 1964) or photic (shallow) water
(Krystyn et al., 1971; ZankL 197L who suggested a

water depth of 50 to 200 metres). Bernoulli and Jenkyns
(1974) considered them to be pelagic sediments deposited
on sea-mounts within ocean basins. Their ideas seem to
fit the Antalya sediments better. The lack of any indication
of current-activity, the prevalence of unbroken shells of
large, free swimming organisms with thin shells, and the
absence of colonial organisms and other types beside fauna,
are all evidence in favour of pelagic deposition but against
shallow, wave disturbed conditions.

The Middle Triassic rocks from Saklikent (TS) show
some local differences. They are characterized by grey bio-
micrite and reddish packed biomicrite, both of which con-
tain rich faunas of ammonites, conodonts and foraminifers.

ONDER

There are no nodules or other lithological similarities to
Teke Dagi. The fauna indicates normal marine salinity.
Probably these compare with the basin-type sediments
described by Bernoulli and Jenkyns- (1974).

The Upper Triassic roks from Doémek Tepe (TD) are
grey and red mottled limestone containing ammonites,
gastropods, conodonts and foraminifers. This sparse bio-
micrite does not show any nodular structures. No micro-
fossils have been recovered from the upper part of this
outcrop; the rokes are pervasively micritized. The environ-
ment of deposition is more or less the same as the previous
ones-

DEGINILEN BELGELER

Bernoulli, D. ve jenkyns, H.C (1974), Alpine, Mediterranean,
and Central Atlantic facies in relation to the early
evolution of the Tethys: Soc Econ. Paleont. Minor.
Spec. Publ., 19, 129-160.

Brunn, J.H. ve digerleri (1970) Structures Mejeures et Cor-
relations stratigraphiques dans les Taurides occidan-
tales: Bull. Soc. Geol. France., 7,XII, 3, 315-556.

Dumont, J.F. ve digerleri (1972) Le Trias des Taurides oc-
cidentales (Turquie). Z. Deutsch. Geol. Des., 123, 385-
400.

Fischer, A.G. (196¢4) The Lower cyclothems of the Alpine
Triasic: Geol. Surv. Kansas. Bull-, 169, 107-149.
Krystyn, L. Sehaffer, G. and Schlager, W. (1971) Uber die
Fossil-Lagerstaten in den triadischen Hallstatter Kal-
ken der Ostalpen: Neues Jahrb. Geol. Paleont. Abh.,

137, 284-304.

Marcoux, J. (1979) Antalya Naplarinin genel yapist ve
Tetis gliney kenar1 paleocografyasindaki yeri: Tiirki-
ye Jeol. Kur. Biilt., 22-1, 1-5.

ozgil, N. (1976) Toroslarin bazi temel jeoloji Ozellikleri:
Tirkiye Jeol. Kur. Biilt., 19, 65-78-

Senel, M. ve digerleri (1981) Teke Toroslar gilineydogusu-
nun Jeolojisi: Maden Teknik ve Arama Derg., 95/93,
13-44.

Wilson, L. J. (1975) Carbonate Facies in Geologic History:
Spring er-Verlag Berlin, 471 p.

Zankl, H. (1971) Upper Triassic Carbonate Facies in the
Northern Limestone Alps: Int. Sed. Congress Guide-
book VIII, 147-179.

Yazinm Gelis Tarihi: 10.3.1984
Diizeltilmis Yazimin Gelis Tarihi: 76.1984
Yayima Verildigi Tarih : 86.1984





