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ONSOZ

Bilindigi gibi, Tiirkiye, Prekambriyen’den giliniimiize kadar bir¢ok
jeolojik siiregten gecerek bugiin, Avrupa, Asya ve Afrika arasindaki
konumunu almistir. Ug kata ile iliskili olan bu bdlge, jeolojik zamanlarda
Lavrasya, Gondwana kitalar1 ile bunlar arasinda yer alan okyanuslarin ve
denizlerin izlerini tasiyan muhtesem bir jeogesitlilige sahiptir.
Jeogesitlilik, yerkabugunu olusturan abiyotik materyal ve sekiller olup,
mineraller, kayalar, topraklar, fosiller ve yeryiizii sekilleri gibi doganin
jeolojik ve fiziksel wunsurlarmin ¢esitliligini, aktif jeolojik ve
jeomorfolojik siirecleri ifade etmektedir. Jeolojik siireclerin olusturdugu
ve yerkiirenin ge¢misindeki ¢cok Onemli bir olay veya siirecin belgesi
durumunda olan, bu nedenle de bilimsel ve yer bilimleri egitimi
acisindan bir deger arz eden, bu Ozellikleriyle de toplumda doga
bilincinin olusmasi islevine de sahip, tiim bu hususlarin 1s181inda gelecek
nesillere aktarilmasi i¢in korunmasi gereken olusumlar da “Jeolojik
Miras” olarak tanimlanmaktadir. Magara, kaldera, volkan, maar, 6zel
jeomorfolojik olusumlar (peri bacalari, kanyon, buzul vadileri, buzul
golleri, vb.), 6zelligi olan fosiller ve fosil yataklari, stratigrafik istifler,
tektonik yapilar, mineral ve maden yataklar1 bu baglamda ilk akla gelen
olusumlardir.

Batida Ecemis Fay Kusagi, kuzeyde Toros Dag Kusagi, doguda Amanos
Daglar1 ve giineyde ise Akdeniz ile smirlandirilmis olan "Adana
Havzasi"nda, Prekambriyen’den Kuvaterner’e kadar degisik zaman
araliginda olusan birgok jeolojik deger bulunmaktadir. Adana Ili Dogal
Sit Alant Listesi’nde (https://www.csb.gov.tr/sit-alanlari/) yer alan,
Adana Havzasi’nda daha once farkli arastirmacilar tarafindan 6nerilen ve
yeni Onerilecek jeositlerin envanterini ortaya ¢ikarmak amaciyla,
Cukurova Universitesi Jeoloji Miihendisligi Boliimii, TMMOB JMO
Kiiltiirel Jeoloji ve Jeolojik Miras Grubu ve JMO Adana Subesi isbirligi
ile 25-26 Eyliil 2021 tarihlerinde ¢evrim i¢i olarak “Adana’min Jeolojik
Miras1” konulu calistay diizenlenmistir. Calistay, 2019°dan beri devam
eden COVID-19 pandemisi nedeniyle c¢evrim i¢i  olarak
gergeklestirilecek olup, 15 bildiri sunulacaktir. Ancak, Adana’nin
jeolojik degerleri bu calistay kapsaminda sunulan bildirilerle sinirh
degildir. Gelecek yillarda, Adana bélgesinde jeolojik arastirma yapan
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meslektaglarimizin, yukardaki tanimda belirtilen 6zellikleri tagiyan jeosit

Onerilerini yapmalarint beklemekteyiz.

Calistayin  diizenlenmesine katki saglayan “Diizenleme  Kurulu
Uyeleri’ne, gorevlerini biiyiik bir titizlikle gerceklestiren “Bilim Kurulu

Uyeleri’ne, bildirileri ve toplantiya katilmlari ile destek veren

“Meslektaslarimiza” tesekkiir ederiz.

Calistayin gerceklesmesi, bolgemizde yer alan jeolojik miras koruma
alanlarinin ~ belirlenmesine, toplumda doga koruma bilincinin
gelistirilmesine, bolgesel ve yerel kalkinmaya destek olan jeopark ve
jeoturizm ¢alismalarina katki saglayan bir hizmettir.

Prof.Dr. Atike NAZIK
Diizenleme Kurulu Adina
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Gondwana Kuzeyi Ordovisiyen Buzul Cokelleri’nin
(Halevikdere ve Kilgen Golii Kesitleri) Jeosit Olarak
Degerlendirilmesi

Kozlu, H.!, Ghienne, J. F.2, Nazik, A.}

"' TPAO Arama Grubu Bagkanligi, Ankara, huseyinkozlu@gmail.com

2 Institut de Physique du Globe/Ecole et Observatoire des Sciences de la Terre,
UMR7516 CNRS/Université de Strasbourg, 1 rue Blessig, 67084 Strasbourg Cedex,

France b 128 rue du Parc, 45000 Orléans, France

3 Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, Adana, Tirkiye

Gondwana’daki Geg¢ Ordovisiyen'deki (Hirnansiyen) buzul g¢okelleri ile ilgili
aragtirmalar Arap Platformunda ve platformun kuzey kenarinda, bazi kuzey
Afrika iilkelerinde (Etiyopya, Libya, Nijer, Cezayir vb.) uzun yillardir devam
etmektedir. Tiirkiye’de ise, Anadolu'nun giiney bolgesinde (Toros Kusaginda)
ve gilineydogu Anadolu bolgesinde (Arap Platformu kuzey kenarinda) Geg
Ordovisiyen buzul cokelleri ile iliskili birimler tanimlanmis ve yayinlar
yapilmstir.

Buzul ¢okellerinin, kiiresel jeolojik olaylarin agiklanmasina katkisinin yanisira,
petrol ve dogalgazin (hidrokarbonun) olusumunu saglayan kaynak kayanin (hot
shale) Erken Siliiriyen (Llandovery) doneminde g¢okelmesine uygun ortam
saglamasi agisindan da ¢ok 6nemli etkisi olmustur [1]. Ortadogu iilkelerinde ve
kuzey Afrika iilkelerinde (Libya, Cezayir vb.), Erken Siliiriyen donemine ait
kaynak kayalardan tiireyen petrol ve dogalgaz rezervleri, kapasite bakimindan
cok biiyiik potansiyele sahiptir. Tiirkiye'de ise, Diyarbakir ili ¢cevresinde az da
olsa petrol iiretimi yapilmaktadir. Gilintimiizde ise, Alt Siliiriyen kaynakli
hidrokarbon arama ve arastirmalar1 devam etmektedir.

Gondwana kaynakli Hirnansiyen buzul c¢okelleri yiizeylemelerinin birgogu,
Dogu Toroslar Bélgesinde "Dogu Toros Goreceli Otokton Istifi" olarak
tanimlanan Sariz-Tufanbeyli-Saimbeyli-Feke-Kozan ilge smirlar iginde yer
alir. Bu alandaki, Paleozoyik istifleri, Gondwana Ana Kitasinin kuzey kenarina
karsilik gelir. Bolgede asimmadan korunmus bir¢ok yerde Ordovisiyen'in en
geng katini temsil eden "Hirnansiyen Buzul Cokelleri" yiizeylemektedir [2,3].
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Toroslarda bu stratigrafik buzul kayitlar1 oldukga sabit bir kalinlik (60-120 m)
sergiler. Bu istif, daha Once Hiiseyin Kozlu ve Jean Francois Ghienne
tarafindan Jemirko’ya Onerilmis ve “Tirkiye Jeosit Envanteri” listesine
almmigtir. Bu c¢alismada, Ge¢ Ordovisiyen istifinin jeosit olarak
degerlendirilmesi yapilacaktir.

Gliney ve Giineydogu Tiirkiye'nin Kambriyen-Ordovisiyen istifini, yaslidan
gence dogru, bes ana fasiyes dizilimine (sekans) ayrilmistir [3]. Bunlar; Sekans
1- Terreneuvian (Kambriyen) donem cokelleri; Sekans 2- Ge¢ Terreneuvian?
Erken Ordovisiyen donem ¢okelleri; Sekans 3- Erken-Orta Ordovisiyen donem
cokelleri; Sekans 4-Ge¢ Ordovisiyen donem cokelleri ve Sekans 5- En gec
Ordovisiyen (Hirnansiyen) donemine ait buzul kdkenli denizel (glaciyomarin)
cokellerdir. Burada ele alinacak olan Hirnansiyen donemine ait " Buzullarla
iliskili (Glaciomarine) Cokelleri"dir (Sekans 4’iin en {st seviyeleri ve Sekans

5).

Ordovisiyen sedimanter isitifinin tip kesiti, Dogu Toroslarin kuzey tarafinda
Degirmentas (Sariz-Kayseri), Tufanbeyli ¢evresinde ve Kilgen Baraj Goli
cevresinde (Kozan-Adana) gozlenmektedir. Her iki alanda birbirlerine benzer
ince taneli istifler yer alir. Hirnansiyen buzul kayitlari, birinci ve ikinci buzul
dongiileri olarak ayrilmustir. Ilk buzul déngiisiinde, diamiktitler ¢okelmistir.
Bunlar cakilli ve iri taneli killi kumtaslariyla temsil edilmis vadi ve kanal
dolgulari, buzul kenari ¢okelleri, eriyen buzul-denizel akinti ¢dkellerinden
(icemarginal glaciomarine outwash deposits) olusur. Ikinci buzul dongiisii,
kapsamli bir buzul erimesi ve devaminda akinti egemenliginde tasima ve
denizde depolanma etkisinde gelismistir. Bazi buzul dongiileri ara yiizeylerinde
(tabanda) ¢izgili (striated) bir yiizey ve onu oOrten ince bir tillit seviyesi gozlenir
(Degirmentas kesiti). Uzerini 6rten tortular, yukari dogru hizla incelen bir
buzul-denizel diziden olusur. Kirintililarla ara katkili, izole edilmis ¢ok farkli
tiirde ve degisik boyuttaki kaya bloklar1 (dropstone) igerir. Bu bloklar, buzullar
tarafindan temel kayalardan koparilarak havza i¢ine tasinmistir. Kirmtih
fasiyesler gibi bloklar da, ¢ok ¢esitli litolojiden olusmustur ve bazilar1 giizel
buzul ¢iziklidir [4]. Yakin zamanda, tanelerin provenanst Nubiyan Kalkani
(Maisir) ve Sina kokenli oldugu belirtilmistir [S].

Gondwana’nin kuzey kesiminde yeralan ve Arabistan Platformunun kuzey
kenan ile iligkilendiren, Giiniimiiz Antarktika Buzullarina benzer olarak Geg
Ordovisiyen’de gelisen bu buzul ¢okelleri, Gondwana Ana Kitasinda yogun bir
sekilde meydana gelen kiiresel soguma izlerini temsil etmesi agisindan 6nemli
bir "Jeosit’tir. Jeosit’in jeolojik yorumu bu calismanin konusu digindadir.
Bununla birlikte, ge¢mis bir buzullasmanin etkiledigi bu stratigrafik istif, bir
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yanda buzula yakin Arap ve Afrika kayitlan ile diger yandan buzuldan uzak
Avrupa-iran kayitlar1 arasinda dnemli bir kilometre tasidir.

Anahtar Kelimeler: Buzul istifi, Gondwana, Ordovisiyen, Dogu Toroslar.

Evaluation of the Northern Gondwana Hirnantian
(Ordovician) Glacial Sediments (Halevikdere and Kilgen
Lake Sections) as Geosites

Research studies on glacial deposits of the Late Ordovician (Hirnantian) in
Gondwana have been going on for many years and still continue in the Arabian
Platform and its northern border, and in northern regions of the African
Continent (Ethiopia, Libya, Niger, Algeria, etc.) as well as in South Africa. In
Turkey, units related with Late Ordovician (Hirnantian period) glacial deposits
were defined and articles were published in the southern region of Anatolia (in
the Taurus Belt) and the southeast Anatolian region (on the northern edge of
the Arabian Platform).

Besides to the scientific contribution of the glacial/postglacial deposits to the
formation history of our Earth, it also had a very important effect because it
provided a suitable environment for both the formation of hydrocarbon traps
and deposition of the source rock (Early Silurian hot shale), which are used as
a very important energy source in the national and international arena [1]. Oil
and natural gas reserves derived from the source rocks of the Early Silurian
period in Middle Eastern countries and northern African countries (Libya,
Algeria, etc.) have a great potential in terms of capacity. In Turkey, on the
other hand, oil production is carried out in the vicinity of Diyarbakir province,
albeit a little. Nowadays, the public oil company (TPAO) continues its
exploration and researches of hydrocarbons of Lower Silurian origin.

Most of the Hirnantian glacial deposits originating from Gondwana are
outcropping within the district of Sariz-Tufanbeyli-Saimbeyli-Feke-Kozan,
defined as the "Eastern Tauride Relative Autochthonous Sequence” in the
Eastern Taurus Region. Paleozoic successions in this region correspond to the
northern border of the Gondwana Continent. "Hirnantian Glacial Sediments"
representing the youngest stage of Ordovician crop out in many places in the
region [2,3]. This stratigraphic glacial record of the Taurus Mountains exhibit
a quite constant thickness (60-120 m). This succession was previously
suggested to Jemirko by Hiiseyin Kozlu and Jean Francois Ghienne and has
been included in the "Turkey Geosite Inventory” list. In this study, it will be
presented by evaluating the Late Ordovician succession as geosite.
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The Cambrian-Ordovician succession of southern and southeastern Turkey
were divided into five different depositional sequences, based on main
sedimentary environments and facies sequences from the oldest to the youngest
by [3]. These are; Sequence 1- Terreneuvian (Cambrian) deposits; Sequence 2-
Late Terreneuvian? -Early Ordovician sediments, Sequence 3- Early-Middle
Ordovician sediments,; Sequence 4- Late Ordovician deposits and Sequence 5-
marine (glaciomarine) deposits of glacial origin belonging to the Late
Ordovician (Hirnantian) period. Our subject here is "Glaciomarine Sediments"
belonging to the Hirnantian period within the scope of Sequence 5 and
uppermost of Sequence 4.

Type section of the Ordovician sedimentary succession is observed around
Degirmentas (Sariz-Kayseri), Tufanbeyli on the north side of the Eastern
Taurides, and around Kilgen Lake (a dam lake, Kozan-Adana). There exists
fine-grained successions in both areas. The Hirnantian glacial record is
divided into a first and a second glacial cycles. The first glacial cycle consists
of diamictites. They consist of ice-marginal channel fills and glaciomarine
outwash deposits, represented by pebbly and coarse-grained argilaceous
sandstones. The second glacial cycle developed under the influence of final and
extensive glacial melting followed by current-dominated transport and
submarine deposition. A basal striated surface and a thin layer of tillite are in
places (Degirmentas section). The overlying sediments consist of a rapidly
thinning-upward glacial-marine sequence. It contains many different types and
different sizes of rock blocks (dropstone) isolated with interbedded clastics.
These blocks were removed from the basement rocks by glaciers and carried
into the basin. Like the clastic facies, the blocks are composed of a wide variety
of lithologies and some of them bear beautiful glacial striation [4]. Clast
provenance from the Nubian Shield (Egypt) and Sinai was recently
demonstrated [5].

These glacial deposits, located in the northern part of Gondwana and
associated with the northern edge of the Arabian Platform, are an important
"Geosite Field" as they represent the traces of global cooling and englaciation
that occurred extensively over the Gondwana landmass, with the development
of a glacier similar to the present-day Antarctic Ice Sheet at the very end of the
Ordovician. The geological interpretation of Jeosit is beyond the scope of this
study. However, this stratigraphic succession impacted by a past glaciation is a
significant milestone at the crossroad between the ice-proximal Arabian and
African records in one hand and the ice-distal European to Iranian records in
another hand.
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Dogu Toroslar’da (Adana-Kozan) Bir Jeosit Adayi: Orta
Ordovisiyen Diploporite Kistoidli Kirectaslar
H. Kozlu', M. C. Génciioglu?

! TPAO Arama Grubu Bagkanligi, Ankara
2 ODTU Jeoloji Miihendisligi Boliimii, Ankara, mcgoncu@metu.edu.tr

Diploporite kistoidler Ordovician-Devoniyen araliginda yasamis ekinidlerdir.
Yaklastk 5 cm c¢apli ellipsoidal kistoid tekalarmin yigismasi ile olusan
kirectaslar1 kistoidli/yumrulu arazi goriiniimleri nedeni ile literatiirde “kistoidli
kiregtas1” olarak anilmaktadir. Kozan’in 8 km kuzeyinde Kilgen Cay1 {izerinde
kurulu olan Kozan Baraj Goliiniin bat1 kenar1 boyunca kumlu seyller arasinda
bu tipte kistoidli kirectaglarindan (KK) olusan, 30 cm — 3 m arasinda degisen
kalinliklarda bol fosilli kirectasi bantlar1 yer almaktadir. Masif kirectasi
diizeyleri yatay ve diisey yonde oOnce kalkaranitlere ve devaminda da
kumtaglarina dereceli gecisler sunmaktadir.

Bu lokasyonda yiizeylenen tektonik dilim Geyikdag: Birligine ait olup
Kambriyen’den Devoniyen’e kadar uzanan bir istifi icermektedir. Incelenen
KK, Erken-Orta Ordovisiyen yashi Seydisehir Formasyonu iizerine uyumlu
olarak gelir ve en {iist Ordovisiyen yash buzul ¢okelleri tarafindan uyumlu
olarak ortiiliir. Birim, yeni bir ¢okel ortami temsil eden bir sekans siniri ile
baglar. Bu sekans, yerel olarak Kilgan Goli Formasyonu‘nun alt iiyesi [1]
olarak adlandirilmis olup, pembe-gri renkli, masif biyoklastik kiregtasi bantlar
ile ardalanan trilobit, brakyopod ve mercan kirintili kalkarenitlerden olusur.
Birim Kozan diginda Konya- Seydisehir-Tarasci ile Beysehir-Sobova Koyt
arasinda ve Mersin-Bozyazi-Tekeli Koyii i¢inde yiizeylenmekte olup icerdigi
konodontlara dayanilarak erken Darrviliyen’in Baltoniodus norrlandicus
Biyozonu (Volkov—Kunda kat sinir1) i¢inde yer alir.

Global olarak, Darrviliyen yashi Diploporite Kistoidli Kiregtaglari daha g¢ok
Baltika tektonik biriminde tanimlanmis bir “kilavuz tabaka” 6zelligine sahip
olup, Kozan bulgusu Gondwana kdokenli tektonik birimlerdeki ¢ok ender
olusumlardan biridir. Icinde yer aldig1 diizenli Alt Paleozoyik istifi ile birlikte,
kistoidli kirectaglarinin biitiin karakteristik morfotip &zelliklerini tagimasi,
monospesifik niteligi ve paleobiyocografik anlami Kozan bulgusunu 6zel bir
konuma tagimakta ve potansiyel bir jeosit aday1 olarak ortaya ¢ikarmaktadir.
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Anahtar Kelimeler: Kozan Baraj Golii, Diploporite, Kistoidli Kiregtasi, Jeosit.

A Potential Geosite in the Eastern Taurides (Adana-Kozan):
Middle Ordovician Diploporite Cystoidal Limestones

Diploporite cystoids are echinoids that lived in the Ordovician-Devonian
interval. In the literature carbonates with accumulation of ca Scm long
ellipsoidal diplopore theca’s having a typical nodular/cystoidal fieldoccurrence
are classically named as “cystoidal limestones”.

On the western shore of the Kozan Dam Lake (8 km to the N of Kozan) on the
Kilgen River such fossil-rich Cystoidal Limestones (CL) bands outcrop within
sandy shales. The limestone bands are variably thick (3 cm — 3 m). The massive
bands are vertically and horizontally transitional to calcarenites and
subsequently to bioclastic sandstones. The tectonic slice in this location
represents the characteristic Cambrian-Devonian succession of the Geyikdagt
Unit of the Eastern Taurides. The studied CL bearing rocks conformably overly
the Lower-Middle Ordovician Seydisehir Formation and are conformably
overlain by the latest Ordovician glacio-marine (dropstones) sediments. In
detail the lower boundary of the CL-unit is a sequence boundary representing a
distinct depositional environment and has been locally named [I] as the
‘Lower Member of the Kilgan Lake Formation’. The formation is mainly made
up of trilobite, brachiopod and coral-rich calcarenites and alternating pink to
grey coloured massive bioclastic limestones. Next to the Kozan Dam Lake
locality similar CL bands are found by the authors between Konya-
SeydisehirTarasct and Beysehir-Sobova villages and in the Tekeli Village in
Mersin-

Bozyazi. The conodonts from the CL bands suggest the Baltoniodus
norrlandicus Biozone (Volkov — Kunda boundary) of early Darriwilian [2; 3;

4].

Globally, similar occurences of Diploporite CL are considered as 'marker
beds’ mainly reported from the Middle Ordovician of the Baltican Terrane. The
Kozan Lake cite is one of the few and very well-developed formations in the
Gondwanan terranes with a continious Lower Palaeozoic succession and bears
the most characteristic fetures of the CL morphotype. Considering these unique
features, the monospecific nature and the palaeobiogeographic rareness, the
Kozan occurrence deserves to be a candidate for a geosite.

Key Words: Kozan Dam Lake, Diploporite, Cystoidal Limestones, Geosite.
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Yerkiirenin gilinesin ¢evresindeki yoriingesi, diinyanin ekseninin yoriinge
diizlemiyle olan agis1 ve eksen ile yoriingenin yalpalanmalarinin sonucu olarak
ortaya c¢ikan ve sistematik olarak tekrarlanan degisimler Milankovitch
Dongiileri olarak adlamirlar. Bunlardan “Eccentricity-Yoriingesel” elipsoidal
yoriingenin daireden sapisinin dlgisiinii, “Obliquity-Eksensel” eksenin egiklik
acisindaki degisimleri, “Precession-Yalpasal” ise eksen ve yoriingedeki
yalpalanmalar1 tanimlar. “Eccentricity” genellikle 95.000, “Obliquity” 41.000,
“Precession” ise 21.000 yillik dongiilerdir. Bununla birlikte 125.000 ve 400.000
yillik yoriingesel ile 19.000 ve 24.000 yillik yalpalanma dongiileri de
bulunmaktadir. Sirp astronom Milankovitch 1920’lerde bu dongiilerin diinyaya
ulagsan giines kaynakli radyasyonu, dolayisiyla kiiresel iklimde gozlenen
tekrarlanan degisimleri kontrol ettigi gostermistir. Cokel istiflerinde farkli
frekanslarda izlenebilen donemsel tekrarlanmalar (¢cokel dongiileri) yaygin
olup, uygun yontemlerle incelendiginde bu dongiilerin olas1 nedenleri
saptanabilmektedir. Zamana bagh degisimleri Ol¢iimler sonucu belirlenen
parametrelerin sayisal analizi (zaman serileri analizi) bu dongiilerin
tekrarlanma sikliklarin1 saptamak amaciyla yaygin olarak kullanilmaktadir.
Manyetik siiseptibilite (manyetik duyarlilik) 6l¢iimleri de bu baglamda yaygin
olarak kullanilmaktadir.

2005-2015 yillar1 arasinda Dogu Toroslardaki Devoniyen yagh istifin
biyostratigrafisinden paleoiklimine kadar uzanan bir spektrumda arastirildig: iki
uluslararast proje kapsaminda sedimantolojik olarak belirgin dongiiselliklerin
izlendigi iki kesit boyunca yiiksek ¢oziiniirliiklii olarak manyetik duyarlilik
dlciimleri de yapilmistir. Bu kesitler Halevikdere Olgiilmiis Stratigrafi Kesiti
(OSK) kapsaminda bulunan HV 13 ve H 13 kesitleridir. HV 13 kesiti, yakin
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self ortaminda ¢okelmis kirtih kayalardan, H 13 kesiti ise uzak self ortaminda
¢Okelmis karbonatl kayalardan olusur.

Halevikdere OSK’nin 208 m ile 234 m’ler arasindaki kesimi kalin tabakali
kumtag1 ve silttag1 ile ince tabakali silttasi ve seyl ardalanmasindan olusur.
Manyetik duyarlilik 6l¢timleri i¢in tabandan baslayarak her 20 cm’de bir olmak
iizere 100 6rnek almmustir. Olciim sonuglar arazide ¢ok belirgin bir sekilde
izlenen dongtiselligi dogrulamistir. Ana dongiiselligi ayirt edebilmek icin
yumusatma (smoothing) uygulanmis ve dongiilerin sayist azaltilmistir. Zaman
serisi analizi P2, O1, O2 and E2 dongiilerinin olduk¢a giivenilir bir sekilde
dogrulandigin1 gostermistir. Bunlardan 400.000 yillik olan E2 dongiisii
yoriingesel dongiilerden en uzun olanini temsil ediyor olmalidir. 38.700, 31.600
ve 19.700 yillik diger dongiilerden ilki 41.000 yillik eksensel, 19.700 yillik
olani ise 19.000 yillik yalpalanma dongiisiine karsilik gelebilir.

Yine Halevikdere OSK’nin 375 m ile 380 m’ler arasindaki kesimi orta-kalin
tabakali kirectaslar arasinda yer alan ince tabakali kirectaslariyla temsil edilir.
Ince tabakali kirectaslar1 yiiksek frekansli bir dongiisellik sunmaktadir.
Kalinlig1 4.20 m olan H 13 kesiti boyunca 5 cm’de bir olmak iizere 85 6rnek
derlenmistir. Olgiilen manyetik duyarlilk degerleri sahada gdzlenen
dongiiselligi dogrulamistir. Ancak dongiilerin frekanslart kesit boyunca
degismekte olup, kesitin iist kesimlerinde daha yliksektir. Uygulanan
yumusatma (smoothing) bunu belirgin olarak gostermistir. Zaman serisi analizi
degisken frekanslar1 dogrulamigtir. Saptanan dongiilerden sadece 40.000 yillik
(yoriingesel) E2 dongiisii giivenilir olarak belirlenebilmistir. 31.600 and 38.700
yillik O1 ve O2 dongiileri de oldukga belirgin olmakla beraber, istatistiksel
giivenilirlikleri yeterli degildir.

HV 13 ve H 13 kesitleri boyunca incelenen istifler, sirasiyla Emsiyen katina
(yaklasik 400 milyon y1l BP) ve Erken-Orta Devoniyen gecis zonuna (yaklagik
390 milyon yil BP) aittirler. Milankovitch déngiilerinin diinyamizin ¢ok eski
donemlerinde de etkili oldugunu gdsteren bu iki kesitin bu ilging dongiiselligi
ciplak gozle bile izlenebilir olarak sergilemeleri, bunlarin birer potansiyel jeosit
olarak degerlendirilebilecegini gostermektedir.

Anahtar kelimeler: Milankovitch dongiileri, Devoniyen, Dogu Toroslar,
Jeosit.
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Could the Eastern Taurides Devonian Sequence Bearing
Milankovitch Cycles be a Potential Geosite?

The Earth's orbit around the Sun, the angle of the Earth's axis with the orbital
plane, and the systematically repeated changes that result from the precession
of the axis and orbit are called Milankovitch Cycles. Of these, “Eccentricity”
defines the measure of the deviation of the ellipsoidal orbit from the circle,
“Obliquity” defines the changes in the tilt angle of the axis, and “Precession”
defines the precessions in the axis and orbit. “Eccentricity” is usually 95,000,
“Obliquity” is 41,000 and “Precession” is 21,000 years cycles. However, there
are also orbital cycles of 125,000 and 400,000 years and precession cycles of
19,000 and 24,000 years. Serbian astronomer Milankovitch showed in the
1920s that these cycles control the solar radiation reaching the Earth, hence
also the repeated changes observed in the global climate. Periodic repetitions
(sedimentary cycles) that can be observed at different frequencies are common
in sedimentary sequences, and when examined with appropriate methods,
possible causes of these cycles can be determined. The numerical analysis (time
series analysis) of the parameters, whose time-dependent changes are
determined as a result of measurements, is widely used to determine the
frequency of these cycles. Magnetic susceptibility measurements are also
widely used in this context.

Between 2005 and 2015, within the scope of two international projects that
investigated the Devonian succession in the Eastern Taurides in a spectrum
ranging from biostratigraphy to paleoclimate, high-resolution magnetic
susceptibility measurements were also conducted along two subsections where
sedimentologically significant cyclicities were observed. These sub-sections are
HV 13 and H 13 within the Halevikdere Measured Stratigraphic Section. The
HV 13 sub-section consists of siliciclastic rocks deposited in the near shelf
environment, and the H 13 sub-section consists of carbonate rocks deposited in
a distal shelf environment.

The interval between 208 m and 234 m of the Halevikdere section (Sub-section
HV 13) consists of alternations of thick-bedded sandstone and siltstone and
thin-bedded siltstone and shale. For magnetic susceptibility measurements, 100
samples were taken every 20 cm starting from the base of the profile. The
measurements confirmed the very prominent circularity in the field. In order to
distinguish the main circularity, smoothing has been applied and the number of
cycles has been reduced. Time series analysis showed that P2, Ol, O2 and E2
cycles were verified quite reliably. Of these, the 400,000-year E2 cycle may
represent the longest of the orbital cycles (Eccentricity). From the other cycles
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of 38,700, 31,600 and 19,700 years, the first may correspond to a 41,000-year
obliquity cycle, and the 19,700-year one to a 19,000-year precession cycle.

The interval between 375 m and 380 m of Halevikdere section (Sub-section H
13) is represented by thin bedded limestones lying between two medium to thick
bedded limestones. The thin bedded limestones represent high frequency
cyclicity. Along the H 13 sub-section with a thickness of 4.20 m, 85 samples
were collected at every 5 cm. The measured magnetic susceptibility values
confirmed the cyclicity observed in the field. However, the frequencies of the
cycles vary across the section and are higher in the upper part. The applied
smoothing showed this clearly and time series analysis confirmed the variable
frequencies along the section. Of the detected cycles, only the 400,000-year E2
cycle (Eccentricity) could be reliably determined. O1 and O2 cycles (Obliquity)
of 31,600 and 38,700 years are also quite significant, but their statistical
reliability is not sufficient enough.

The sequences studied along the HV 13 and H 13 sub-sections belong to the
Emsian (about 400 million years BP) and the Early-Middle Devonian
transition (about 390 million years BP), respectively. The existence of
Milankovitch cycles along these Devonian sub-sections, which also exhibit an
obvious cyclicity in the field, led to the conclusion that they can be considered
as potential geosites.

Key words: Milankovitch cycles, Devonian, Eastern Taurides, Geosite.
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Halevikdere kesitinde (Sariz, Dogu Toroslar) Siluriyen/Devoniyen (S/D) sinir
zonunda scyphocrinoidlerin (Echinodermata, Crinoidea) govde, ¢anak, sap gibi
kalintilar1 ve ici bos, yuvarlak sekilli kok bdlgesi-lobolitler bulunur. Istifin bu
seviyeleri ve daha iistte yer alan Orta Devoniyen’de yeni bir gasterocomid
krinoidini igeren seviyeler paleontolojik jeosit olarak dnerilmektedir.

Scyphocrinoidler kiiresel olarak en ge¢ Siluriyen ve en erken Devoniyen’de
bilinmektedir. Siyah seyllerin ve - genellikle bitiimlii - kiregtaslarinin ¢okeldigi
cokelme ortamlarinda bulunurlar. Lobolit, uzun sapli scyphocrinoidlerin
samandira benzeri ylizme organi olarak yorumlanir. 2005-2015 yillarinda
yiiriitilen TUBITAK- bmbf projeleri (Tiirk-Alman isbirligi) kapsaminda
Olciilen Halevikdere kesitinde iki seviyede bulunmustur. Bu seviyeler, kesitin
19. metresinde bulunan koyu gri-siyah renkli, kirilgan seyller ile 27.6 m'de,
koyu gri - siyah, merceksi, mikritik kirectasidir [1,2]. Ayrica, ikinci lobolit
seviyesi zengin bir Tiiringiyen ekotip ostrakod faunasini da igermektedir [3].
Her iki seviyede de lobolitler, "levha/plaka lobolit" olarak adlandirilan ¢ok
karakteristik plakali tiptedir. Scyphocrinoid cinsi Camarocrinus (burada:
govde, canakla iligkili) i¢in tipiktir.

Tiirkiye'de ¢esitli bilimsel raporlarda ve yaymnlarda krinoid saplarinin bazi
Paleozoyik tortul birimlerinde bulunduguna dikkat ¢ekilmis, ancak, hicbir
Paleozoyik krinoid cins ve tirii tanimlanmamistir [4,5]. Krinoidler, Dogu
Toroslarda, Halevikdere kesitinde farkli seviyelerde gozlenmektedir. Safaktepe
kiregtagi iginde ilk favositid mercanlarin T{zerindeki seviyede bulunan
krinoidler Gasterocomid’lere aittir. Gasterocomid’ler Erken Devoniyen’den
Orta Devoniyen’e kadar bilinmektedir. Ancak, sadece Kuzey Amerika ve
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Almanya’daki Orta Devoniyen tabakalarinda yaygindir. Ayni zamanda Fransa,
Fas ve Urallarda da bilinmektedir [6]. Tiirkiye'de tip lokalitesi Halevikdere
kesiti olan Gasterocomidae familyasina ait olan Arachnocrinus sarizensis tirt,
hem yeni bir tiir, hem de iilkemiz Paleozoyik’inde tanimlanan ilk krinoidtir [5].
Ulkemizde ilk olarak Dogu Toroslar’da tantmlanmus bu fosiller, Gondwana’nin
Devoniyen biyostratigrafisine ve paleocografyasina énemli katkilar saglamistir.
Scyphocrinoidlerin yasam evrelerini agiklayan, Diinya biyoloji tarihindeki
benzersiz morfolojik yapilar1 olan Lobolitler ve bulundugu seviyeler ile
Paleozoyik’te yeni tanimlanan krinoid tiiriiniin tip lokalitesini iceren istif
potansiyel paleontolojik jeosit olarak degerlendirilebilir.

Anahtar Kelimeler: Lobolit, Siluriyen/Devoniyen Siniri, Krinoid, Orta
Devoniyen, Dogu Toroslar, Jeosit

Paleontological Geosite Proposals in the Silurian/Devonian
Transition and Middle Devonian Sequences of the
Halevikdere Section (Eastern Taurides)

In the lower, Silurian/Devonian (S/D) boundary interval of the Halevikdere
Section (Sariz, Eastern Taurides) occur levels containing relics of
scyphocrinoids (Echinodermata, Crinoidea) like crowns, stems and, especially,
their bulbous - in life hollow - roots, the so-called loboliths. This part of the
succession and a higher part of Middle Devonian containing a new
gastrocomid crinoid are proposed as paleontological geosites.

Scyphocrinoids are globally known from the latest Silurian to earliest
Devonian. They are found in depositional environments, where black shales
and - often bituminous - limestones are deposited. The lobolith is interpreted as
buoy-like swimming organ of the long-stemmed scyphocrinoids. They were
found in two levels of the Halevikdere section measured within the frame of two
TUBITAK-bmbf projects (Turkish-German cooperation) carried out in
20052015. One of these levels is in dark grey to black fissile shales at 19 m and
the other one is in a lenticular dark grey micritic limestone at 27.6 m [1, 2]. In
addition, the second lobolith-bearing level contains a rich ostracod fauna,
indicating ostracods of the Thuringian ecotype [3]. In both horizons the
loboliths are of the very characteristic plated type, the so-called “plate
lobolith”. It is typical for the scyphocrinoid genus (here: the associated crowns
of) Camarocrinus.

Crinoid columnals have been reported in various scientific reports and
publications in the Paleozoic of Turkey. However, no Paleozoic crinoid genera
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and species have been identified yet [4,5]. Crinoids are observed at several
levels in the Halevikdere section in the Eastern Tauride Mountains. The
crinoids found at the level above the first occurrence of favositid corals in the
Safaktepe Limestone belong to gasterocomids which are known from the Early
to Middle Devonian. Gasterocomids are most common in the Middle Devonian
strata of North America and Germany. They are also known in France,
Morocco and the Urals [6]. Arachnocrinus sarizensis belonging to the family
Gasterocomidae was introduced as a new species and it is the first crinoid
described from the Paleozoic of Turkey.

These fossils, which were first described from the Eastern Taurides, made
significant contributions to the Devonian biostratigraphy and paleogeography
of Gondwana.

Lobolithes with their particular morphological structures are unique in the
history of world biology, explaining a particular mode of life in scyphocrinoids.
The sequences containing lobolithes and the type locality of the newly defined
Paleozoic crinoid species can be considered as potential paleontological
geosites.

Key words: Lobolith, Silurian/Devonian Boundary, Crinoid, Middle Devonian,
Eastern Taurides, Geosite
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Dogu Toroslar  Devoniyen istifinde Stratigrafik
ve Paleontolojik Jeosit Onerisi
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Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, Adana, Tiirkiye

Jeolojik miras tektonik, stratigrafik, jeomorfolojik, hidrojeolojik, mineralojik,
petrolojik ve paleontolojik olarak tanimlanabilecek ¢esitli  konulari
kapsamaktadir. Bu c¢aligma, Dogu Toroslar’da Halevikdere ve Kocadere
bolgelerinde stratigrafik ve paleontolojik jeositleri karakterize eden iki
jeokoruma alani 6nerisini igermektedir.

Stratigrafik jeosit Kocadere Bolgesi'nde (Feke) Devoniyen ¢okellerinde
Jivesiyen (Orta Devoniyen)-Frasniyen (Ge¢ Devoniyen) stratigrafik sinirinin
yerini gostermektedir. Bu bolgelerdeki Devoniyen istifi zengin ve cesitli
foraminifer, ostrakod, konodont ve palinomorf topluluklarini igeren karbonat ve
klastik cokellerden olugmaktadir. Bu fosil gruplarina dayanarak yapilan
biyostratigrafik inceleme, Kocadere Bolgesi’nde Jivesiyen (Orta Devoniyen)-
Frasniyen (Ge¢ Devoniyen) katlar1 arasindaki stratigrafik  sinirin
tanimlanmasina imkan vermistir.

Paleontolojik jeosit ise Halevikdere Bolgesi’'nde (Sariz) yeni bir foraminifer
tiirlinlin tip lokalitesini karakterize etmektedir. Yeni Halevikia deveciae tiirii
Baituganellidae ve Tournayellinidae familyalar1 arasinda 6nemli bir filogenetik
ve stratigrafik gecis taksonu olarak tanimlanmustir.

Onerilen jeositler stratigrafik ve paleontolojik degere sahip olup, egitim
faaliyetleri i¢in kullanilabilir.
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Anahtar Kelimeler: Jivesiyen/Frasniyen sinir1, Yeni cins, Yeni tiir, tip lokalite,
Dogu Toroslar.

A Proposal for Stratigraphical and Palaentological Geosites
in the Devonian Sequence of Eastern Taurides

The main interest of the geological heritage encompasses various subjects that
could be defined as tectonic, stratigraphical, geomorphological,
hydrogeological, mineralogical, petrological and paleontological. This study
presents a proposal of two geo-conservation areas characterizing
stratigraphical and palaeontological geosites located in Halevikdere and
Kocadere regions in the Eastern Taurides.

The stratigraphical site presents the stratigraphic boundary between Givetian
(Middle Devonian) and Frasnian (Upper Devonian) of the Devonian system in
the Kocadere region (Feke). The Devonian sedimentary section in these regions
is composed of carbonate and siliciclastic rocks that host rich and diverse
fossil groups of foraminifers, ostracods, conodonts and palynomorphs. The
integrated biostratigraphic investigation based on these fossil groups allowed
to recognize the Givetian (Middle Devonian) and Frasnian (Upper Devonian)
stratigraphic boundary in the Kocadere region [1].

The palaeontological geosite proposal relates to a new foraminifera species
Halevikia deveciae n. gen. n. sp. discovered in the Frasnian rocks in the
Halevikdere region [2]. This new species appears as an important phylogenetic
and stratigraphic transitional taxon between the families Baituganellidae and
Tournayellinidae.

The proposed geo-sites have stratigraphical and palaeontological values and
can be used for educational activities.

Key words: Givetian/Frasnian boundary, New genus, New species, Type
locality, Eastren Taurides.
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Devoniyen-Karbonifer ve Permiyen-Triyas sinir
tabakalari: Adana Bolgesi icin yeni jeosit adaylar: (Dogu
Toroslar, Tiirkiye)
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Bu c¢alisma, Devoniyen-Karbonifer ve Permiyen-Triyas simir tabakalarinda
denizel ¢oOkellerin stratigrafisi, litolojisi ve fosil topluluklarina dayanilarak
Adana bolgesinde potansiyel jeolojik miras alanlarini ele almaktadir. Calisma
ile Adana bolgesinde belirlenen iki alani, [1] tarafindan tanimlanan Tiirkiye
jeositleri ¢at1 listesinin A grubunda degerlendirilebilecek aday jeosit alanlar
olarak Onermekteyiz. Bu alanlar, jeoturizm agisindan 6nem tasiyan jeolojik
ac¢idan dikkat ¢ekici mostralar ve birimler icermektedir.

Onerilen ilk alan Dogu Toroslarda, Tufanbeyli'nin giineybatisinda Naltas kdyii
cevresinde yer almaktadir. Alan, Ust Devoniyen'den Alt Karbonifer'e kadar
diizenli karbonat istiflerini kapsayan kiiresel oOlcekte biiyliik oneme sahip
Devoniyen-Karbonifer smirmn1  igermektedir. En  6nemli Fanerozoyik
olaylarindan birini iceren Devoniyen-Karbonifer sinirt, Devoniyen sonu kitlesel
yok olusuna yol agan faunal ve iklimsel degisikliklerle karakterize
edilmektedir. Temel olarak konodontlar, palinomorflar ve foraminiferler,
Paleozoyik kayaglarin biiyiik ¢cogunlugunun tanimlanmasi ve korelasyonunda
kullanilan en 6nemli biyostratigrafik elemanlardir. Devoniyen-Karbonifer sinir
kesitinin litolojik 6zellikleri ve fosil icerigi [2,3,4,5,6] tarafindan detayl1 olarak
incelenmistir. [2] tarafindan kesitin ¢okelme dizileri detayli olarak ¢alisilmis ve
istif igerisinde litolojik Ozelliklere dayanilarak 4 temel c¢okelme dizisi
tanimlanmustir. Incelenen kesit tabanda biyotiirbasyonlu kiregtasi ve seyl
ardalanmasiyla baslar, ince tabakali kirectasina gecis gOsterir ve
biyotiirbasyonlu ve ince tabakali kirectasi ardalanmasiyla devam etmektedir
[2]. Ust seviyelere dogru kirectasi, seyl ve silttas1 ardalanmasi tekrar gozlenir
ve istif kuvars arenitik kumtasi ile sonlanr [2]. Istif igerisindeki foraminifer ve
palinomorf topluluklar1 [2] ve [6] tarafindan ayrmtili olarak tanimlanmuistir.
Ayrica, birim igerisinde Devoniyen/Karbonifer siniri, sinirin belirlenmesinde
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indeks tiir olan Siphonodella sulcata tiiriiniin ilk ortaya ¢ikisi ile belirlenmistir
[3,4,5]. Bu veriler 1s1831nda, Adana bolgesinde ylizeylenen ve jeosit alani olarak
onerilen bu istif Devoniyen-Karbonifer sinir1 igin en iyi fosil lokalitelerinden
biridir.

Onerilen ikinci jeosit alam, Yigilitepe formasyonunu kapsayan Késerelik Tepe
kesitini kapsamakta ve Adana ili Tufanbeyli ilgesinin 14 km dogusunda yer
almaktadir. Birim, genel olarak dolomitik kirectaslar1 ile arakatkili kumlu
kiregtaglarindan olusan foraminifer ve algler a¢isindan oldukg¢a zengin karbonat
istifini icermektedir [7]. [7] ve [8] tarafindan Koserelik Tepe kesitinin detayli
foraminifer biyostratigrafisi tanimlanmis ve karbon ve kalsiyum izotop kayitlar
calisilmistir. Koserelik Tepe kesitini olusturan, diizenli bir karbonat istifi sunan
Yigilitepe formasyonu igerisinde foraminifer topluluklarina dayanilarak 10
biyostratigrafik aralik tanimlanmis ve kesitin {ist seviyesinde Permiyen-Triyas
sinir1 belirlenmistir [7]. Permiyen-Triyas siiri, bir dizi ekolojik bozulmanin
neden oldugu 6nemli bir biyotik kriz olarak kabul edilen en biiyiik kitlesel yok
olug olay1 ile belirlenmektedir. Bu yok olus sinirinin konumu kritik 6neme
sahiptir ve uzun yillardir birgok arastirmaya konu olmustur. Bu diinya ¢apinda
onemli jeolojik olayin arastirilmasina katkida bulunan ve diizenli bir Permiyen
istifi sunan Koserelik Tepe kesiti bu ¢alismada Adana bolgesi igin jeosit alani
olarak onerilmektedir.

Anahtar Kelimeler: Devoniyen-Karbonifer sinir1, Permiyen, Permiyen-Triyas
sinir1, Karbonatlar, Kitlesel yok oluslar, Jeosit.

Devonian-Carboniferous and Permian-Triassic boundary
deposits: new geosite candidates for the Adana Region
(Eastern Taurides, Turkey)

This study essentially focuses on the potential geological heritage sites around
the Adana region based on stratigraphy, lithology and the fossil fauna of
marine deposits with special regard to Devonian-Carboniferous and
PermianTriassic times. By this study, we recommend two new geosite
candidates from Adana basin, which can be considered in the group A of the
geosite framework list for Turkey defined by [I]. These sites embrace
geologically remarkable outcrops and formations having an importance for
geoconservation and geotourism purposes.

The first proposed area is located around the Naltas village, SW of Tufanbeyli,
in the eastern Taurides covering continuous carbonate successions from the
uppermost Devonian to the Lower Carboniferous. The DevonianCarboniferous
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boundary, one of the most important Phanerozoic events, is characterized on a
global scale by faunal and climatic changes which led to the Devonian mass
extinctions. Mainly, conodonts, palynomorphs and foraminifera are interpreted
as paramount biostratigraphic tools for the delineation and correlation of the
vast majority of the Paleozoic rocks. The lithological properties and the fossil
content of this Devonian-Carboniferous boundary section has been thoroughly
studied by [2,3,4,5,6]. The depositional sequences of the section have been
studied in detail and the section is divided into 4 depositional sequences by [2].
The studied section starts at the base with bioturbated limestones alternating
with shales and is followed upwards by platy limestones, and continues with the
alternations of bioturbated and platy limestones [2]. Towards the upper part of
the succession the alternations of limestone, shales and siltstones reappear
again and the top of the section is capped by quartz arenitic sandstone [2]. The
foraminiferal and palynomorph assemblages in the sequence were described in
detail by [2]. Moreover, the Devonian-Carboniferous boundary is drawn by the
first appearance of index species Siphonodella sulcata [3,4,5]. In the light of
these data, the area proposed as a geosite candidate is one of the best fossil
localities for Devonian-Carboniferous boundary in the Adana basin.

The second offered geosite, the Kdéserelik Tepe section covering the fully
exposed Yigilitepe formation is located 14 km east of the Town of Tufanbeyli,
Adana. The section, mainly composed of a carbonate succession, consists of
sandstones, sandy limestones intercalated with dolomitic limestones and
limestones which are rather rich in foraminifers and algae [7]. A detailed
foraminiferal biostratigraphy and a carbon and calcium isotope study have
been documented for the Késerelik Tepe section [7] ve [8]. In the Koserelik
Tepe section, the entire succession of the Yigilitepe was divided into 10
biostratigraphic intervals and at the top of the section, the Permian-Triassic
boundary has clearly been delineated based on foraminifera [7]. The
PermianTriassic boundary is undoubtedly the largest mass extinction event and
considered as the most significant biotic crisis caused by a series of ecological
disruptions. The position of this extinction boundary is critically important and
has been subject of many studies for many years. The Késerelik Tepe section
contributed to the discovery of the globally significant extinction event is
considered as a candidate geosite in Adana region.

Keywords: Devonian-Carboniferous boundary, Permian, Permian-Triassic
boundary, Carbonates, Mass extinctions, Geosite.
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Okyanus I¢i Yitim Diizlemine Bir Ornek: Yitim Baslangic
Ve Ofiyolit Yerlesiminin Kayitlarimn Jeolojik Miras
Potansiyeli

Parlak, O.!

! Cukurova Universitesi, Jeoloji Miihendisligi Bolimii, 01330 Balcali, Adana

Bu calisma, Tetis okyanusal baseninde okyanus i¢i yitim zonunun ilksel
Ozelliklerini yansitan bir mostranin tanitimi1 ve jeodinamik 6nemi nedeniyle
jeolojik miras olarak korunmasi yoniindeki &nerimizi igermektedir. Oncelikle
okyanus i¢i yitimin olusumu sirasinda gelisen jeolojik verilerin genel 6zellikleri
tanitilacak ve sonrasinda ise bahse konu olan bdlgenin sunumu yapilacaktir.

Orojenik kusaklarmm en Onemli bilesenlerinden birisi olan ofiyolitlerin
okyanusal kabuk ve {ist manto peridotitlerinin kalintilar1 olarak
degerlendirilmesi plaka tektonigindeki gelismelerle paralellik sunmaktadir
[1,2,3.4]. Dogu Akdeniz bolgesinde yer alan Tetis tipi [5] ofiyolitler pasif kita
kenarlan iizerine Mesozoyik’te tektonik olarak yerlesmis olup Penrose tipi
ofiyolit istiflerinin tiim bilesenlerini icerirler.

Balkanlar’dan ve Akdenizden Umman’a kadar uzanan kusak boyunca Tetis
ofiyolitlerinin tabaninda tektonik olarak ince bir metamorfik dilim
gozlenmektedir. Bu metamorfik dilim, okyanus i¢i yitimin baglamasi ve
okyanusal litosferin kita iizerine yerlesmesi olaylarmin baglangicini isaret
etmesi nedeniyle bolgesel tektonik acgidan oldukg¢a Onemlidir. Metamorfik
dilimin okyanus i¢i yitimin baglangi¢ sathasinda tavan blokunda yer alan sicak
manto peridotitlerinin (tektonitler) tabaninda olustugu ileri siiriilmistiir [6,7,8].
Yapisal konum olarak tektonitlerin tabaninda yer alan metamorfik dilim; (a)
ince bir kalinliga sahip (<500 m) olup, (b) granulit/iist amfibolit fasiyesinden
yesilsist fasiyesine kadar degisen ters metamorfik zonlanma gostermekte, (c)
yogun makaslama kuvvetleri etkisinde kalmis olup, (d) saat yoniiniin tersinde
sicaklik-basing profili sunarlar [7,9] ve (e) post-metamorfik diyabaz dayklar
tarafindan kesilirler. Okyanusal basenlerin kapanmasi sirasinda okyanus i¢i
yitime bagl olarak sicak manto peridotitlerinin soguk okyanusal kabugun en
iist kesimi (bazaltik volkanikler ve derin deniz sedimanlari) {izerine bindirmesi
sonucunda olusan metamorfik dilim, eski okyanusal basenlerde olusan
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magmatik ve sedimanter kayaclarm kokeni hakkinda da Onemli veriler
sunmaktadir.

Onerilen alan Aladag Milli Parki icerisinde yer almakta olup, literatiirde “Dogu
Toroslarda Pozanti-Karsant1 (Aladag) Ofiyoliti” olarak tanimlanmistir. Bélgede
temeli Toros karbonat platformu olusturmakta olup iizerine tektonik olarak
ofiyolitik melanj, metamorfik dilim ve Pozanti-Karsanti ofiyolitinin
peridotitleri gelmektedir. Bolgede dinamotermal metamorfizmaya bagl olarak
olusan metamorfik dilim kayalar1 serpantinize harzburjitlerle dokanak oldugu
iist zonlarda iist amfibolit fasiyesi metamorfizmasi ve alt dokanakta melanj
birimine yakin kesimlerde ise yesilsist fasiyesi olmak iizere ters metamorfik
zonlanma gostermektedirler. Yapisal olarak 400-450 metre kalinlik sunarlar.
Metamorfik dilim ve harzburjitik manto tektonitlerinin dokanak zonu ~1.5-2
metre yogun deformasyon zonu olusturmakta ve bu makaslama zonu iginde
granathh amfibolitler ve serpantinize peridotitlerin tektonik ardalanmasi
gozlenmektedir. Bu tektonik zon igindeki kayalarin kalinliklar1 4-15 cm
arasinda degismektedir. Bu dokanak, dalan levhanin {iizerinde bulunan
volkanikler ve iliskili sedimanlarin yitim sirasinda iist amfibolit fasiyesinde
metamorfizmaya ugramalart ve sonrasinda iizerleyen levhanin tabanina
eklenmesiyle meydana gelen “okyanus i¢i yitim zonu dilimi” olarak
degerlendirilmektedir. Metamorfik dilim ile serpantinlesmis harzburjit
arasindaki bu tektonik dokanak, okyanus i¢i yitim zonu metamorfizmasiyla
yiiksek sicakliktaki siinek deformasyondan etkilenmemis olan 7-8 m
kalinhiginda bir mafik dayk tarafindan kesilmektedir. Bu durum, dayk
yerlesiminin deformasyonun son asamasinda gergeklestigini veya dayk
yerlesiminden sonra deformasyon mevkisinin yerdegistirdigini isaret
etmektedir. Tekil diyabaz dayklarinin farkli yapisal seviyelerde keskin
dokanakla metamorfik dilim ve manto tektonitlerine intriizyon yaptiklari da
gozlenmektedir. Bu iligki ise, dayk yerlesiminin metamorfizma ve
deformasyondan sonra ger¢eklesmis oldugu goriisiinii desteklemektedir.

Bu calisma ile tanimlanan deformasyon zonu, hem okyanusal litosferin kita
tizerine yerlesmesi olaylarinin baglangicini isaret eden okyanus i¢i yitim
zonunun olusumu ve buna bagli deformasyon, hem de deformasyonun
sonlanmasi evresinin kayitlarini igeren siirecleri yansitmaktadir. Bu ydniiyle
ayrintili tanimlanan boyle bir jeolojik yap1 olusumu oldukga nadir olup, jeolojik
miras olarak degerlendirilmesi ve gelecek kusaklara aktarilmasi gerektigi
diistintilmektedir.

Anahtar Kelimeler: Okyanus i¢i yitim, Metamorfik dilim, Postmetamorfik
dayk, Ofiyolit yerlesimi, Jeolojik miras.
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An Example Of An Intraoceanic Decoupling Surface:
Geological Heritage Potential Of The Records For
Subduction Initiation & Ophiolite Emplacement

This abstract includes the describtion of an outcrop, representing a primary
features of an intra-oceanic subduction zone along a Tethyan oceanic basin
and our proposal to preserve it as a geological heritage due to its geodynamic
importance. First of all, description of geological data that developed during
intra-oceanic subduction in general will be introduced and then the proposed
field area will be presented within this context.

Ophiolites have been recognized as on-land fragments of oceanic crust and
upper mantle since the advent of plate tectonics [1,2,3,4]. The Tethyan
ophiolites in the eastern Mediterranean tectonically overlie passive continental
margins in Mesozoic and they commonly display a Penrose-type complete
pseudostratigraphy [5].

The Tethyan ophiolites from Balkans, Mediterranean to Oman are structurally
underlain by thin sheets of high-grade metamorphic sole rocks. Initiation of
subduction and formation of metamorphic soles have been linked to the
ophiolite emplacement process. Metamorphic soles are thought to form at the
inception of oceanic subduction beneath the hot sub-ophiolitic mantle of the
hanging wall [6,7,8]. Metamorphic soles are (a) thin (<500 m thick), (b)
display inverted metamorphic field gradients from granulite/upper amphibolite
to greenschist facies, (c) fault bounded sheets of highly strained high-grade
metamorphic rocks and (d) exhibit counterclockwise P-T paths [7,9] and (e)
intruded by post-metamorphic diabase dikes. As the metamorphic soles record
hot ophiolite emplacement over cold oceanic crust (basic volcanics) and
associated sediments, it is important to note that the protoliths of the
metamorphic soles provide evidence of the composition of former ocean basins.

The proposed field is situated in the Aladag National Park and known as
Pozanti-Karsanti (Aladag) ophiolite in the Eastern Taurides. The basement in
the area starts with the Tauride carbonate platform and structurally overlain
by the ophiolitic melange, metamorphic sole and peridotites of the
PozantiKarsanti  ophiolite in ascending order. The dynamothermal
metamorphic sole displays a typical inverted metamorphic sequence grading
from upper amphibolite facies directly beneath the highly sheared harzburgitic
tectonite to greenschist facies close to the mélange contact. It has a structural
thickness of around 400-450 m. The contact between the metamorphic sole and
the peridotites is defined by a 1.5-2 m thick zone of strongly-sheared
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tectonically intercalated serpentinized harzburgitic mantle tectonites and
garnet amphibolites. In this zone, the thicknesses of bands in the amphibolites
and highly-sheared hazburgitic tectonites range from 4 to 15 cm. This contact
is interpreted as indicating an intra-oceanic decoupling surface along which
the volcanics on the top of the down-going slab were metamorphosed up to
upper amphibolite facies and attached to the base of the hanging wall plate.
The contact between the metamorphic sole and the serpentinized harzburgite is
crosscut by a 7-8-m thick mafic dyke which postdates intraoceanic
metamorphism and high-temperature ductile deformation. This suggests that
the dike emplacement occurred near the end of deformation or that the locus of
deformation shifted after dike emplacement. Individual dykes are also observed
to cut the metamorphic sole and the mantle tectonites at different structural
levels with sharp boundaries with host units. Such a relation suggests that dike
emplacement postdates the metamorphism and deformation.

The deformation zone defined by this study has a geodynamic importance in
terms of keeping records of both the formation of the intraoceanic subduction
zone, which marks the beginning of the emplacement of an oceanic lithosphere
onto the continent, and the deformation associated with it, as well as the
termination phase of the deformation. The geological structure described above
is very rare and it is proposed that it should be protected as a geological
heritage for future generations.

Keywords: Intraoceanic subduction, Metamorphic sole, Post metamorphic dike,
Ophiolite emplacement, Geological heritage.
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Adana Baseni Neojen Istifinin Jeolojik Miras Potansiyeli
Giirbiiz, K!., Nazik, A'.

!Cukurova Universitesi, Jeoloji Miihendisligi Boliimii, Adana

Neojen yasli Adana Baseni, 6nemli Dogu Akdeniz basenlerinden birisi olup,
kuzeyde “Toros Orojenik Kusag1”, doguda “Misis Yapisal Yiikselimi” ve
batida “Ecemis Fay Zonu” ile smiurlanmaktadir. Neojen istifi,
AkitaniyenPliyosen zaman araliginda ¢dkelen sedimanter kayaglar ile temsil
edilmekte ve Paleozoyik-Mezozoyik yashi temel kayaclarm olusturdugu
engebeli bir topografya iizerine uyumsuz olarak gelmektedir [1].

Bahse konu olan basen, stratigrafik, sedimantolojik ve paleontolojik agidan
hemen hemen her ortamin fasiyeslerine ait yiizleklere sahiptir. Bu ¢alismanin
amaci, tektonik deformasyonlar tarafindan ¢ok az etkilenen ve tam seri 6zelligi
gosteren basen istifini potansiyel jeolojik miras dgeleri agisindan tanitmaktir.

? Oligosen-Erken Miyosen, havza kenarindaki vadi ve cukurluklarda gelisen
karasal ortam1 temsil eden Gildirli Formasyonu ile temsil edilir [1,2,3].

Akitaniyen-Burdigaliyen’de,  baglayan  transgresyonla  birlikte  basen
kenarlarinda ve paleotopografik yiikseltilerde s1§ denizel Kaplankaya
formasyonu ile resifal karbonatlarin farkli fasiyeslerle temsil edildigi Karaisali
formasyonu ¢okelmistir [1,2,3].

Langiyen-Serravaliyen’de basenin derinlestigi ve Cingdz formasyonuna ait iki
adet denizalt1 yelpazesi ile temsil edildigi saptanmistir [4]. Denizalt1 yelpazeleri
tizerine, once derin denizel, sonrasinda baglayan regresyonla birlikte s1g denizel
ozellikteki Giiveng Formasyonu gelmektedir.

Tortoniyen’de ise karasal, deltayik ve s1§ denizel ortam 6zelligindeki Kuzgun
formasyonu c¢okelmistir. Bu birimleri, s1g denizel kirintililar ve Mesiniyen
Tuzluluk Krizini temsil eden [2,5,6] evaporit olusumlar1 ile akarsu
sedimanlarimin yer aldig1 Handere formasyonu izlemektedir.
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Sonug olarak; Tiirkiye Jeosit Cat1 listesi agisindan [4] “Adana Baseni Neojen
Istifi” stratigrafik, paleontolojik ve ortamsal acidan bircok &zelligi olup,
ozellikle egitsel agidan potansiyel jeosit 6gelerini igermektedir.

Anahtar Kelimeler: Adana Baseni, Neojen, Jeolojik miras.

Geological Heritage Potential of Neogene Adana Basin

Neogene Adana Basin is one of the important eastern Mediterranean basins
and is bordered by the "Taurides Orogenic Belt" in the north, "Misis Structural
High" in the east and the "Ecemis Fault Zone" in the west. Neogen sequence is
represented by sedimentary rocks that deposited during the AqutanianPliocene
time period, and discordantly overly Paleozoic-Mesozoic basement rocks with
an irregular topography [1].

Stratigraphic, sedimentologic and paleontologic point of view, basin sequence
has almost every type of sedimentary environmental product. The aim of this
study is to introduce the basin sequence which is little affected by tectonic
deformations and has full-series characteristics, in terms of potential
geological heritage elements.

? The Oligocene-Early Miocene is represented by the Gildirli Formation, which
represents the terrestrial environment developed in valleys and depressins of
the basin [1,2,3].

In Agitanien-Burdigalian, with the beginning of the transgression, shallow
marine Kaplankaya formation at the basin margin and reefal carbonates of
Karaisali formation at the topographic highs deposited with lateral and
vertically transitional contacts. [1,2,3].

Langhian-Serravalian basin became deeper and represented by two submarine
fans of Cingéz formation [4]. On the submarine fans, the Giiveng formation
deposited first with deep marine and then shallow marine character with
regression that begins.

On the other hand, Tortonian, Kuzgun formation formed with terrestrial,
deltaic and shallow marine environments. These units are followed by the
Handere formation, which includes shallow marine silisiclastics, evaporites
and fluvial sediments representing the Messinian Salinity Crisis [2,5,6].
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As a result; In terms of the Turkish Geocyte Roof list, "Adana Basin Neogen
Sequence" contains many features of stratigraphic, paleontological and

environmental aspects, especially in terms of educational potential geocyte
elements.

Anahtar Kelimeler: Adana Basin, Neogene, Geological heritage.
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Miyosen Yash Denizalti Yelpazeleri (Kozan-Karaisal,
Adana Kuzeyi) iz Fosillerinin Jeolojik Miras Potansiyeli

Demircan, H.!

'MTA Genel Miidirliigii, Jeoloji Etiitleri Dairesi Baskanligi, Ankara, Tiirkiye,
asmin68@yahoo.com.tr

"Iz fosiller" gegmiste yasayan organizmalarin yuvalanma, beslenme ve gezinme
gibi, cesitli faaliyetleri sonucu olusturduklar1 biyojenik yapilar olup, ortam
degisimleri, Ozellikle su derinligi hakkinda o6nemli bilgiler sunarlar [1].
Organizmanin davranis hareketlerinin bir gostergesi olmalari nedeni ile diger
fosil govdelerinden ayrilan "iz fosiller" birer fasiyes gostergesidirler. Bu
ylizden ortamin c¢okelme sartlar1 hakkinda Onemli bilgiler saglarlar.
Fanerozoyik’ in baslangicindan bu yana derinlige baglh az sayida denizel iz
fosil toplulugu oldugu bilinir [2,3]. [3].” e gore 6zel alanlar temsil eden her
topluluk, bir iz fosil ile adlandirilmis ve ’zon’ olarak belirlenmistir. Artan su
derinligine gore sirasiyla Skolithos zonu (litoral bolge), Cruziana zonu (litoral
bolge-dalga tabani alt1), Zoophycos zonu (dalga tabani-esas tiirbidit depolanma
zonu), Nereites zonu (derin deniz-tlirbidit zonu)’ dur. Her ne kadar bu ayirim
kullanigh bir yaklasim olusturmakta ise de, daha sonraki yapilan ¢aligmalar iz
fosil dagilimimin sadece derinlikle degil, ayn1 zamanda deniz tabaninin tiiri,
enerji sartlari, besin varlig1 ve korunma potansiyeli gibi ozelliklere de bagh
oldugunu gostermistir [4,5,6].

Bu c¢alisma, [7] Kazanct vd. 2015’de belirtilen ‘Tirkiye Jeositleri Cati
Listesi’nde Grup b-Ortamsal kategorisinde iz fosiller olarak, Adana ili
kuzeyinde yeralan Karaisali-Catalan-Egner yoresinde ylizeylenen denizalti
yelpazelerindeki iz fosillerin ve iknofasiyeslerin tanitilmasi, konuyla ilgili tespit
ve Onerilerde bulunulmasi1 amaci ile yapilmistir.

Inceleme alami icinde denizalti yelpazesinin béliimlerinden i¢ yelpaze ¢okelleri;
kaba taneli, masif, kalin tabakali kumtasi tabakalarindan, orta yelpaze ¢okelleri;
kalin tabakali (>1 m.), masif, paralel laminal1 ve/veya tabak yapisinin
goriildiigii kumtagi tabakalar ile ardalanan seyllerden, dis yelpazeyi olusturan
kumtaglar ince tabakali, paralel laminali, seyllerin baskin oldugu istiflerden
olusur.
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Cingdz formasyonu’na ait bu istiflerde ilk kez detayli iz fosil ¢aligmasi yapilmis
olup, 41 iz fosil tanimlanmistir. Bu izlerin 24’ 1 iknocins, 17° si ise
iknotiirlerden olugmaktadir. Tiirlerin ortamlara goére incelenmesi sonucunda
denizalt1 yelpazesi karakteristik iknofasiyesleri ayirtlanmustir. I¢ yelpazenin
¢ogunlukla basit yapilarin meydana getirdigi sig-su Skolithos-Cruziana
iknofasiyes toplulugu, orta yelpazenin sig su basit, spreiten-isinsal, sarmal ve
menderesli derin deniz formlarin birlikte olusturdugu Skolithos-Cruziana ve
Nereites iknofasiyes topluluklari, dis yelpazenin ise petek, sarmal ve
menderesli formlarin bulundugu derin deniz formlarindan olusan Nereites
iknofasiyesi ile temsil edilmektedir. Adana Baseni’nde, denizalti yelpaze
cokellerinde (i¢, ortag ve dis yelpaze) goriilebilen tiim iknofasiyesleri igermesi
ozelligi ile bolgede bulunan tek lokalitedir. Bu amagla korunmasi gereken bir
bolge olarak onerilmektedir.

Anahtar Kelimeler: Denizalti yelpazesi, Iz fosil, Iknofasiyes, Miyosen,
Adana.

Geological Heritage Potential of Miocene Submarine Fans
Trace Fossils (Kozan-Karaisali, North of Adana)

"Trace fossils" are biogenic structures formed as a result of various activities
of living organisms in the past, such as dwelling, feeding and crawling, and
they provide important information about environmental changes, especially
water depth [1]. "Trace fossils", which are distinguished from other body
fossils as they are indicators of the behaviour of the organism, are indicative of
facies. Therefore, they provide important information about the deposition
conditions of the environment. It is known that there are few marine trace fossil
assemblages related to depth since the Phanerozoic [2,3]. According to [3],
each community representing special areas was named with a trace fossil and
designated as a 'zone'. In order of increasing water depth, the Skolithos zone
(litoral zone), Cruziana zone (litoral zone-below normal wave base),
Zoophycos zone (wave base-main turbidite deposition zone), Nereites zone
(deep sea-turbidite zone). Although this distinction is a useful approach,
subsequent studies have shown that the distribution of trace fossils depends not
only on depth but also on characteristics such as seafloor type, energy
conditions, nutrient availability, and conservation potential [4,5,6].

This study was carried out to introduce the trace fossils and ichnofacies in the
submarine fans outcropping in the Karaisali-Catalan-Egner region in the north
of Adana province, as trace fossils in Group b-Environmental category in the
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"Turkey Geosite List," stated in Kazanct et al. [7], and to make determinations
and suggestions regarding this subject.

Inner fan sediments as part of the deep sea fan system are composed of coarse
grains, massive, thick sandstone beds;, middle fan sediments are made up of
thick ((>1 m.), massive, parallel laminated sandstone beds with or without dish
structures alternating with the shales; outer fan sandstones are composed of
thin bedded, parallel laminated, shale dominated sediments.

Detailed trace fossil studies were carried out for the first time in these
sequences belonging to the Cingoz formation, and 41 trace fossils were
identified. 24 of these traces are composed of ichnogenus and 17 of them are
made up of ichnospecies. As a result of the examination of the species
according to the environments, the characteristic ichnofacies of the submarine
fan were distinguished.

The shallow-water Skolithos-Cruziana ichnofacies assemblage of the inner fan
is mostly composed of simple structures, the Skolithos-Cruziana and Nereites
ichnofacies assemblages formed by the shallow-water, simple, spreiten-radial,
winding and meandering deep-sea forms of the middle fan, and the networks,
spiral and meandering deep-sea assemblages of the outer fan. It is represented
by the Nereites ichnofacies consisting of deep-sea meandering forms.

Adana Basin is the only locality in the region as it contains all ichnofacies that
can be seen in submarine fan deposits (inner, middle and outer fan). For this
purpose, it is recommended as a protected area.

Key words: Submarine fan, Trace fossils, Ichnofacies, Miocene, Adana.
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Saimbeyli (Adana) ve Civarindaki Karstlasma ve Karstik
Yapilarin Jeolojik Miras Potansiyeli

Yalcin, N.!
'MTA Dogu Akdeniz Bélge Miidiirliigii, Adana, Tiirkiye

Adana’nin Saimbeyli ilgesi idari sinirlar1 iginde yaklasik 59,95 km?*lik bir
alanda yiizeylenen Jura-Kretase yasl Koroglutepesi kirectasi Dogu Toroslarin
bat1 kesiminde yer alan karstik bir kiitledir. Kiitle tizerindeki dogrultu atiml1 bir
faydan bosalan Obruk karstik kaynagi bolgedeki tek akiferdir.

Obruk Kaynagi’nin bosalimini gerceklestirdigi Koroglutepesi karstik kiregtast
kiitlesi, kuzeydogu-giineybati yoniinde yaklasik 22 km ve kuzeybatigiineydogu
yoniinde ise yaklagik 2,5 km uzanima sahip bolgede topografik olarak en
yuksek kotlar1 olugturmaktadir. Bu formasyonda magaralar, karenler (veya
lapye), dolinler ve ¢oOkiintii alanlarindan olusan gelismis bir karst sistemi
hakimdir. Koroglutepesi kirectasi iizerinde ArcGIS programi ile toplam 199
adet ¢okiintii yapist belirlenmistir. Bu yapilar karstik kiitle tizerindeki ¢izgisel
yapilarla uyumlu bir sekilde siralanmaktadirlar. Karstik sistem yan havzalardan
giren sularla allojenik olarak, kiregtasi tizerine diisen yagis sular1 ve dolinlerden
drene olan sular sayesinde ise otojenik yaygin ve yerel olarak beslenmektedir.

Bolgedeki karstlasma, tektonizma ile kontrol edilmekte olup karbonatl kayacin
litolojisi ve Kuvaterner donemindeki iklimsel siireclere bagli olarak olugmustur.
Bu calismada, Saimbeyli yoresinde yiizeyleyen Jura-Kretase kirectasi biriminde
izlenen karst sistemi ve buna bagli olarak gelisen c¢esitli karst yapilarinin
jeolojik miras dgesi olarak degerlendirilmesi onerilmektedir.

Anahtar Kelimeler: Koroglutepesi kiregtasi, Karstlasma, Karstik yapilar,
Jeolojik miras.
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Karstification in Saimbeyli (Adana) and Its Surroundings
and Geological Heritage Potential of Karstic Structures

Jurassic-Cretaceous aged Koroglutepesi limestone within the province
boundaries of Saimbeyli district of Adana extends about a surface area of 59,95
km? is a karstic mass located in western part of the Eastern Taurides region.
Obruk karstic spring, which empties from a strike-slip fault on the mass, is the
only aquifer in the region.

Koéroglutepesi karstic limestone mass from which Obruk Spring has discharged,
forms the highest elevations in the region with an extension of approximately
22 km in the Northeast-Southwest direction and approximately 2,5 km in the
Northwest-Southeast direction. Well developed karst system such as cavities,
karrens (or lapies), dolines and depression areas are predominated over this
formation. Total 199 depression structures were determined on the
Koroglutepesi limestone with the ArcGIS program. These structures are
aligned in line with the linear structures on the karstic mass.

Karstic system was recharged with the water which runs from near catchment
areas as allogenic, precipitation which falls on the limestone rock-mass and the
water which discharge from dolines as autogenic diffuse and otogenic point.

Karstification in the region is controlled by tectonism and was formed
depending on the lithology of the carbonate rock and climatic processes in the
Quaternary period. In this study, the karst system observed in
JurassicCretaceous limestone which outcrop in Saimbeyli district and karstic
structures which occurred depending on this system was suggested to evaluate
as a geological heritage item.

Key Words: Koroglutepesi limestone, Karstification, Karstic structures,
Geologic heritage.

Jeopedolojik Bir Miras: Kalisler
Kapur, S.! ve Akca, E.2

! Cukurova Universitesi, Toprak Bilimi ve Bitki Besleme, ve Arkeometri Ana Bilim
Dali, Adana. kapurs@cu.edu.tr
2 Adiyaman Universitesi, Teknik Bilimler Meslek Yiiksekokulu, Adiyaman
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Insanligin tarih boyunca refahim saglayan dogal kaynaklar 21.yy’da hig
olmadig1 kadar baski altindadir ve geri doniilmez bigcimde tiiketilmektedir. Asir
dogal kaynak kullanimi sonucu ortaya ¢ikan tiikketimler ve yok oluslar ¢ok
kirilgan dinamiklere bagli ekosistemin hizmetlerini devam ettirmesini
engelleyerek insanligin gelecegini tehdit etmektedir. Bu baglamda Birlesmis
Milletler 1 Mart 2019°daki Genel Kurulunda 2021-2030 yillarim1 Ekosistemi
Onarma On yil1 olarak ilan etmistir [1]. Adana, 6ncelikle denizden Toroslara
ulagsan farkli jeolojik, toprak ve iklim ozellikleri, g¢evresel bilesenlerin
anthroscape (insan peyzaji) [2] kavramiyla insanlar tarafindan sekillendirmesi
ve son yiizyildaki yanlig arazi kullanimlari ile ekosisteminin gozden gegirilmesi
gereken bir doga-kiiltiir bolgesidir. Bu kavram gercevesinde Adana’da hatta
Akdeniz Havzasinda yaygin olusum gosteren kalisler su, gida ve sonug olarak
sosyo-ekonomik giivenligi saglayan jeopedolojik birimler [3] olarak
degerlendirilebilir. Ana olusum siireci pedojenik olsa da jeolojik donemlerdeki
fluviyal-interfluviyal siiregler kalis olusum mekanizmasinda siiriicii giiglerdir.
Erol [4] Cukurova Boélgesinde giiniimiizden 800.000 yil 6ncesine denk gelen
Alt Pleyistosen sonlar1 ve Orta Pleyistosen’de kalis olusumunun bolge
jeomorfolojine egemen oldugunu belirtmistir.

Gevsek ¢okel yapisi nedeniyle marn ve kiregtasina oranla yiiksek gézenekli
yapisinin su tutmasi ve Mg ve Fe’ce varsil smektit ve paligorskit killerinin bitki
besin elementi saglamasi nedeniyle kalisli olusumlarda incir, bag, harnup ve
zeytin tarimi binlerce yildir yapilmaktadir. Adana’nin dogusunda yer alan
Saricam ile Tarsus’un kuzeyinde yer alan Ashab-1 Kehf arasinda kalan bolge
kalis iizerinde yerel tiirler olan Sariulak zeytini ile Tarsus Beyazi iiziimlerin
tiretimlerinin halen devam ettigi yerlerdir. Bununla birlikte kalislerde 196011
yillarda iglemeli tarla tarimina yonelinmesi ve sonrasinda da son 20 yilda
Adana’nin yerlesiminin doguya ve kuzeye biiylimesi bu olusumlarin
bozunmasina ve betonlagsmasina yol agmistir. Bu gelismeler kalislerin 6zgiin
ekosistemini yitirmesine yol agmistir. Kurak kosullarda Cukurova Bolgesinin
gida ve su giivenligine katki saglayan bu jeopedolojik mirasin korunmasi iklim
degisikligi arttitkca daha da Oncelikli konuma geldigini ileri siirmek yanlig
olmayacaktir.

Bu bilgiler 1s18inda jeoloji ve toprak bilimlerini yakindan ilgilendiren
¢ogunlukla Kuvarterner yasli kalis olusumunun izlenebilmesi i¢in AdanaKozan
yolu iizerinde yer alan Mustafalar mevkiinde yiizeylenen olusumlarin
korunmasina 6zen gosterilmelidir. Cukurova’nin Kuvarter Donemi iklim ve
cografya kayit birimleri olan kalislerin korunmasi ile Adana'nin Jeolojik Mirasi
Calistayr’nin ana temasi olan jeolojik gesitliligi gelecek kusaklara aktarilmasi
konusunda ciddi bir girisim yapilmis olacaktir.
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Anahtar Kelimeler: Kalis, Ekosistem Onarimi, Jeopedoloji, Gida Giivenligi,
Su Giivenligi, Adana.

A Geopedologic Heritage: Caliches

Natural resources, which have ensured humanity's well-being throughout
history, are under more pressure and being depleted irreversibly in the
twentyfirst century than ever before. Excessive use and extinction of natural
resources endangers humanity's future by preventing the environment, which
relies on fragile dynamics, from continuing to provide services. On March 1,
2019, the United Nations General Assembly declared the years 2021-2030 to
be the Ecosystem Restoration Decade [1]. Adana is a nature-culture location
where various geological, soil, and climate features reaching the Taurus
Mountains from the sea, environmental components shaped by people with the
concept of anthroscape [2], and unsustainable land uses and ecosystems in the
last century should be addressed. Caliches, which are commonly developed in
Adana and even throughout the Mediterranean Basin, can be regarded
geopedological units [3] that provide water, food, and, as a consequence,
socio-economic security. Fluvial-interfluvial processes throughout geological
periods are the driving forces in the caliche formation mechanism, although the
noted that the main formation process is pedogenic. In the Late Pleistocene and
Middle Pleistocene, which corresponds to 800,000 years ago, caliche
formation dominated the geomorphology of the region, according to Erol [4].

Because of its loose sedimentary structure, water retention due to its highly
porous structure compared to marl and limestone, and plant nutrients provided
by smectite and paligorskite clays rich in Mg and Fe caliche formations have
been used for thousands of years for fig, vineyard, carob, and olive cultivation.
The production of native kinds of Sarulak olives and Tarsus White grapes on
caliche is still going on in the region between Sarcam, in the east of Adana, and
Ashab- Kehf, in the north of Tarsus. However, the 1960s trend of cultivated
field agriculture in the caliches, followed by the expansion of Adana's
settlement to the east and north in the last 20 years, has resulted in the
degradation and sealing of these formations. As a result of these changes, the
caliche has lost its original ecosystem. As a result of these changes, the caliche
has lost its original ecosystem. It would not be wrong to argue that as climate
change continues to worsen, the protection of this geopedological heritage,
which contributes to the food and water security of the ukurova Region in arid
conditions, will become even more crucial.
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Care should be taken to conserve the formations outcropping at the Mustafalar
locality on the Adana-Kozan road in order to observe primarily Quarternary
aged caliche formations, which are strongly related to geology and soil
sciences. The caliches, which are the climatic and geography recording units of
the Quartery of Cukurova, will be carefully preserved, and the geological
diversity, which is the core focus of Adana's Geological Heritage Workshop,
will be passed down to future generations.

Keywords: Caliche, Ecosystem Restoration, Geopedology, Food Security,
Water Security, Adana.
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Bu caligmada, Tiirkiye Jeositleri Cat1 Listesi, Grup f -jeomorfolojik yapilar,
asinma ve depolanma siirecleri, yer sekilleri ve arazi manzaralari [1]
kategorisinde, Seyhan, Ceyhan ve Berdan nehirlerinin olusturdugu Cukurova
Delta Kompleksi’nin giincel kiy1 birikim sekillerinin potansiyel jeolojik miras
Ogeleri olarak degerlendirilmesi yapilacaktir.

Geg Pleyistosen ve Holosen’de, Seyhan, Ceyhan ve Berdan nehirleri aliivyal
kiy1 ovalar1 ve giincel deltalar1 olusturmustur [2]. Bolgede, Seyhan ve Ceyhan
nehirlerinin yatak degisimleri sonucunda, jeomorfolojik ve sedimantolojik
olusumlar gozlenmektedir. Terkedilmis nehir yatak ve golleri, nehirlerin yanal
hareketi ve dalga etkisi ile kiyidan igeriye dogru ¢izgisel ve kiyiya yaklagik
paralel kumullar olusmustur. Ayni zamanda, nehirlerin yatak degistirmeleri
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deltanin yerinin degismesine ve yeni kumul trendlerinin gelismesine neden
olmustur. Ayrica, yatak degistirmeler, kumullarin riizgar ve dalga—etkisi ile
kiyilar1 sekillendirmesi sirasinda lagiinler (Tuzla, Akyatan, Agyatan ve
Yumurtalik) gelismistir.

Bu alanda yer alan lagiinler ve gevresi biyolojik ve ekolojik kriterlere gore;
“Yaban Hayati Koruma sahas1”, “Ramsar Alan1”, “Dogal Sit-Koruma Alan1”
ve “Milli Park” statiisiinde tescil edilmistir. Ancak, bolgede degisik doga
koruma statiileri olmasina ragmen yerlesim ve Ozellikle tarimsal faaliyetlere
yonelik talepler dogal alanlarin biyolojik ve jeolojik/jeomorfolojik 6zelligini
tehdit etmektedir.

Yerbilimleri egitiminde dogal laboratuvar olarak degerlendirilebilecek
Cukurova Delta Kompleksi’nde, akarsu-deniz-kumsal ve kumullar arasinda
karsilikl1 bir denetim ve etkilesim siireclerini yansitan olusumlar potansiyel
jeolojik miras degerleridir.

Anahtar kelimeler: Cukurova, Delta, Kumul, Holosen, Koruma.

Geological Heritage Potential of Cukurova Delta Complex

In this study, current coastal accumulation forms of Cukurova Delta Complex
formed by Seyhan, Ceyhan and Berdan rivers will be evaluated as geological
heritage items according to Turkey Geosite Roof List, Group f -
geomorphological structures, erosion and deposition processes, landforms and
landscapes category [1].

During the Late Pleistocene and Holocene periods, Seyhan, Ceyhan and
Berdan rivers created alluvial coastal plains and deltas [2]. The lateral shifting
of these rivers, resulted in formation of geomorphological and
sedimentological landforms in the region. The landforms are seen as
abandoned river channels and oxbow lakes, and linear sand dunes formed by
the lateral shifting of rivers as well as wave actions from the shore to inland
approximately parallel to the shoreline. At the same time, the shifting of the
river channels led to the displacement of the delta and the development of new
sand dune trends. Morever, lagoons (Tuzla, Akyatan, Agyatan and Yumurtalik)
have developed during the lateral shifting of river channels and sand dunes
along coasts by wind and waves.

According to biological and ecological criteria of the lagoons and their
surroundings in this area; it has been already registered in the status of
“Wildlife Protection Area”, “Ramsar Area”, “Natural Protected Area’ and
“National Park”. Despite the different nature protection statuses in the region,
however, settlements and agricultural activities threaten the biological and
geological/geomorphological characteristics of natural areas.
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In the Cukurova Delta Complex, which can be considered as a natural
laboratory in earth sciences education, formations that reflect the processes of
mutual control and interaction between rivers seas, beaches and dunes are
potential geological heritage values.

Key words: Cukurova, Delta, Dune, Holocene, Conservation.
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Deli Halil Tepe volkanizmasit Osmaniye ili Mustafabeyli bucaginin 5 km
giineyinde, Tiiysliz Koyii'niin Delihalil Bolgesi’nde yer almaktadir. Yaklasik
115km? lik bdlge volkanizma firiinleri ile kaplidir. Deli Halil Tepe Kuvaterner
volkanizmasi kii¢iik scoria konileri ve bazaltik akintilarla temsil edilmektedir.
Giiney Tiirkiye’de, geng volkanikler Geg¢ Pliyosen’den beri litosferin gerilmesi
sonucu Afrika-Anadolu plakalarmi smirlayan KD-GB gidisli sol yonlii
Yumurtalik dogrultu atimli fay1 boyunca gelisen acilma zonlarinda kitasal
kabuktaki kiriklar boyunca astenosferik mantodan tiireyerek yiizeye
ulagsmislardir. Bu volkanik kayaclar genel olarak alkali olivinli bazaltlar ile
temsil edilirler [1]. Bazaltik kayaclar Deli Halil Tepe, Ugtepeler, Toprakkale,
Gertepe olmak {izere dort bolgede yilizeylemeler sunmaktadirlar.

Deli Halil Tepe volkani bolgede en biiyiik skorya konisini temsil etmekte olup
genis bazaltik lav akintilar1 da igermektedir. Volkan konisinin yiiksekligi deniz
seviyesinden 460m’dir. Scoria konileri ve bir¢ok parazitik koniler piroklastikler
ve lav akintilann igermektedir. Scoria konileri tamamiyla kaba klinker
bloklardan olusmustur. Deli Halil Tepe cevresinde, tabandan itibaren lav
iiriinleri icinde ¢ap1 20m’ye kadar olan tepecikler/yiginlar veya dom benzeri
kabartili bir¢ok yiizey yapilar vardir [2].
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Deli Halil Tepe bazaltik lavlar1 Miyosen ve Pliyosen yasli birimleri uyumsuz
olarak orter. Uzerinde ise Kuvaterner yash birimler yer alir. K-Ar yontemiyle
bolge volkaniklerinde yapilan tarihlendirme ¢aligmalarinda 0.61+0.10 —
2.25+0.78 My (Kuvaterner) yaslar1 elde edilmistir [3].

Delil Halil Tepe volkanizmasi Anadolu-Afrika plakalar1 arasindaki sinir1 tegkil
eden sol yonlii dogrultu atimli faylarin neden oldugu, giiney Tiirkiye’de
gozlenen kita i¢i volkaniklere 6rnek teskil etmekte olup bolgedeki en belirgin
ve en bilyiik volkanik yapiy1 temsil etmektedir. Volkanik akintilar, yer yer “aa
tipi”, “pahoehoe tipi” ve “siitiinsal debili” bazalt akintilar1 halinde
goriilmektedir. Bu volkanik yapi ve iirlinleri bolgemizdeki Jeoloji Miihendisligi
Boliimleri ogrencilerinin  egitiminde o©Onemli bir laboratuvar goérevi de
gormektedir.

Deli Halil Tepe volkanizmasinda devam eden madencilik faaliyetleri ve
Osmaniye Organize sanayinin genislemesi bu korunmasi gereken
jeolojik yapi1 icin en biiyiik tehlikeyi olusturmaktadir. Bu nedenle kisa
zamanda jeolojik miras envanterine alinmasi gerektigi diigiiniilmektedir.

Anahtar Kelimeler: Skorya konisi, Aa lav akintisi, Pahoehoe lav akintisi,
Siitlinsal debili lav, Jeosit.

Geological Heritage Potential of Deli Halil Scoria Cone

Deli Halil Tepe volcanism is located in the Delihalil Region of Tiiysiiz Village,
5 km south of the Mustafabeyli district of Osmaniye. The area of approximately
115 km? is covered with volcanic products. Deli Halil Tepe Quaternary
volcanism is represented by small scoria cones and basaltic flows.

In southern Turkey, young volcanics were derived from the asthenospheric
mantle along fractures in the continental crust in the extensional zones
developed along the NE-SW trending sinistral Yumurtalik strike-slip fault that
bound the African-Anatolian plates as a result of stretching of the lithosphere
since the Late Pliocene. These volcanic rocks are generally represented by
alkaline olivine basalts [1]. Basaltic rocks outcrop in four regions, namely Deli
Halil Tepe, Uctepeler, Toprakkale and Gertepe.

Deli Halil Tepe volcano represents the largest scoria cone in the region and
contains large basaltic lava flows. The height of the volcano cone is 460m
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above sea level. Scoria cones and many parasitic cones contain pyroclastics
and lava flows. Scoria cones are composed entirely of coarse clinker blocks.
Around Deli Halil Tepe, there are mounds/heaps up to 20 m in diameter or
many dome-like surface structures in the basal lava products [2].

Deli Halil Tepe basaltic lavas disconformably overlie Miocene to Pliocene
aged units and in turn are overlain by Quaternary units. K-Ar isotopic age
determinations performed on the volcanics in the vregion yielded
0.61+0.102.25+0.78 Ma (Quaternary) [3].

The Delil Halil Tepe volcanism is an example of an intra-continental volcanics
observed in southern Turkey, caused by the left-lateral strike-slip faults that
form the boundary between the Anatolian-African plates, and represents the
most prominent and largest volcanic structure in the region. Volcanic flows
also include “aa-type”, “pahoehoe-type” and “columnar-jointed” lave flow
structures in places. This volcanic structure and its products also serve as an
important laboratory for the courses in Geological Engineering Departments in
the region.

The ongoing mining activities in Deli Halil Tepe volcanism and the expansion
of Osmaniye Organized Industry constitute the greatest danger for this
geological structure that actually needs to be protected. For this reason, it is
thought that it should be included in the geological heritage inventory in a
short time.

Keywords: Scoria cone, aa lava flow, Pahoehoe lava flow, Columnar-jointed
lava, Geosite.
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Bagdat Demiryolu, Tiirkiye’yi KB-GD dogrultusunda kat eden bir
demiryoludur. Bu demiryolu, I¢ Anadolu Bélgesi ile Giineydogu Anadolu
Bolgesi’ni ayiran Orta Toros Daglari’ni enine kesecek sekilde insa edilmistir.
Demiryolu’nun Orta Toroslar’t gecen kismmin ingasi o giliniin kosullarinda
oldukca zorlu olmustur. Ozellikle Pozant: ile Karaisali ilgeleri arasinda, Cakit
Vadisi boyunca ¢ok sayida tiinel ve viyadiik ingaati yapilmistir. Biiyiik teknik
zorluklarla gecilen bu rota, diger taraftan, Tiirkiye jeolojisi agisindan essiz bir
jeoloji enine kesiti, bir “Paleozoyik Jeotraversi”’ sunmaktadir. Bu hattin
yaklagik 10 yil siiren insaati sirasinda miihendislik yapilarinin yani sira ¢ok
saylda tren istasyonu binasi ve konaklama tesisleri insa edilmis, hatta Alman
personelin konaklamasi i¢in kiiciik bir kasaba bile olusturulmustur. Giintimiizde
bu giizergah doga/jeoloji turizmi agisindan essiz deneyimler sunmaktadir.
Ancak gilinlimiizde yapilan etkinlikler daha cok doga yiirliylisleri ve bazi
mithendislik yapilarinin ziyaret edilmesi ile simirli kalmaktadir. Oysa bu
giizergdh, Tirkiye Jeolojisi'nde Paleozoyik’ten giiniimiize dek olusmus
neredeyse tiim jeolojik istifleri i¢ermesinin yanisira, Tirkiye’nin tektonik
tarihindeki ana olaylara ait 6nemli jeotektonik kanitlar1 da barindirmaktadir.

Bu bildiride, Bagdat demiryolu hattinin Eregli-Pozant1 boliimii iizerinde yer
alan ve kendi bagina essiz bir jeolojik miras alani olan Cakit Kanyonu ile diger
Jeolojik Miras unsurlarn ile yukarida sozii edilen miihendislik yapilart hep
birlikte bir “Kiiltiirel Jeoloji Reotasi”nda birlestirilerek sunulacaktir. Bu
sekilde, jeoturizm olgusu i¢inde ayri bir baglik olarak degerlendirilebilecek yeni
bir yaklasim olan “Kiiltiirel Jeotravers” kavrammin tartisilmasi
amaglanmugtir.

Anahtar Soézciikler: Bagdat Demiryollari, Eregli-Pozanti ~ Boliimii,
Jeolojik/Kiiltiirel Miras Unsurlari, Kiiltiirel Jeotravers.

A Geotraverse in the Central Taurus in the Scope of Cultural
Geology: Baghdad Railway Cultural Geotraverse
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Baghdad Railway is a railway that cut Turkey in the NW-SE direction and
across the Central Taurus Mountains, which separates the Central Anatolia
and the Southeastern Anatolia Region. The construction of the part of the
railway that crosses the Central Taurus Mountains was quite difficult under the
conditions of that day. Especially between Pozanti and Karaisali towns, many
tunnels and viaducts were built along the Cakit Valley. Passed with great
technical difficulties, this route, on the other hand, presents a unique
geological cross-section in terms of Turkish geology, a "Paleozoic
Geotraverse". During the construction of this line, which took about 10 years,
many train station buildings and accommodation facilities were built, as well
as engineering structures, and even a small town was created for the
accommodation of German personnel. Today, this route offers unique
experiences in terms of nature/geo-tourism. However, today's activities are
mostly limited to trekking and visiting some engineering structures. However,
this route includes almost all the geological sequences formed in Turkey from
the Paleozoic to the present, as well as important geotectonic evidence of the
main events in Turkey's tectonic history.

In this paper, Cakit Canyon, which is a unique geological heritage site on its
own and located on the Eregli-Pozanti section of the Baghdad Railway line,
and other Geological Heritage elements and the above-mentioned engineering
structures will be presented together on a "Cultural Geology Route". In this
way, it is aimed to discuss the concept of “Cultural Geotraverse”, which is a
new approach that can be considered as a separate title within the phenomenon
of geotourism.

Keywords: Baghdad Railway, Eregli-Pozanti Section, Geological/Cultural
Heritage Elements, Cultural Geotravers.
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