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Energy] and Archaeoseismology]
Alper Baba, Oliver Vanderhaeghe & Cannur Erhan Altunel,Taylan Sancar & Cengiz Zabci
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Analysis]
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Formation,Industrial Developments and Technological
Implications]
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Climates, Tectonics and Base Levels: the Quaternary
Record of Landscape Change in the Mediterranean
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Tuncer Demir
Toplumun Yerbilimleri Egitimi Oturumu [Earth
Science Education of the Society]
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Deniz ve Gol Paleosismolojisi Oturumu [Session On
Marine And Lacustrine Paleoseismology]
Ulas Avsar & Aurélia Hubert-Ferrari

Maden Aramalarinda Jeofizik Uygulamalar Oturumu
[Session on Geophysical Applications in Mineral
Exploration]

M. Emin Candansayar, Mert Koksal & Kiirsad
Bekar
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KURULTAYA CAGRI

Ulkemizin yerbilimlerinde, 1947 yilindan giiniimiize kadar gerceklestirilen en koklii ve saygin bi-
limsel organizasyonu olan Tiirkiye Jeoloji Kurultayr’nin yetmis besincisi 10—14 Nisan 2023 tarihleri
arasinda MTA Genel Miidiirliigii Kiiltiir Sitesinde gerceklestirilecektir.

Siirekli artan Diinya niifusu ve teknolojideki gelisim ile buna bagl tiikketim ihtiyacinin arttigi, ta-
leplerin degistigi giiniimiizde, ekonomik faaliyetlerin devam etmesi i¢in dogal kaynaklarin temininin
siirekliligi hayati 6neme sahiptir.

2022 yilinin basindan itibaren Rusya-Ukrayna 6rneginde oldugu gibi yakin cografyamizda yasanan
catigmalar, petrol, gaz, komiir, jeotermal, metalik veya endiistriyel hammaddeler gibi jeolojik kokenli
kaynaklara olan talebin bas dondiiriicii bir hizla artmasina ve, Ortadogu ve Akdeniz basta olmak {izere
diinyanin farkli yerlerinde ekonomik kriz ve istikrarsizliklar tetikledi. Bu olgularin ana nedenlerini tar-
tismak ve detaylandirmak amaciyla Kurultayimizin bu yilki ana temasi ‘Jeolojik Kaynaklarin Siirdiirii-
lebilir Kalkinmadaki Rolii” olarak belirlenmistir. Jeolojik kdkenli kaynaklara ve varliklara sahip olmak
tarih boyunca iilkeler ve toplumlar i¢in her zaman stratejik 6neme sahip olmustur ve bu durum giiniimiiz
diinyasi i¢in giderek daha da 6nem kazanmaktadir. Dogal hammadde kaynaklar1 agisindan zengin tilke-
ler, 6zellikle bu kaynaklar1 kamusal yarar ¢er¢evesinde kullanan iilkeler, toplumsal, sosyal, ekonomik
acidan geligmis iilkeler olarak degerlendirilmektedir.

75. Tiirkiye Jeoloji Kurultayimizda; bulundugumuz cografya ve c¢evresinde emperyalist iilkelerin
kaynak paylasimi savaslarinin, iilkemize etkileri ile jeolojik kaynak ve varliklarimizin aranmasi, aras-
tirilmasi, bulunmasi, isletilmesi ve yonetilmesi siireglerinde yer alan biz jeoloji miihendislerinin, iilke
kalkinmasindaki rolii ve 6nemini topluma ve yoneticilerine dogru ve etkili anlatilmasini saglamak 6nde
gelen amacimizdir.

Diizenleme Kurulu olarak, aklin ve bilimin rehberliginde her y1l gergeklestirilen ve bu yil Gazi Mus-
tafa Kemal Atatiirk ve arkadaslar tarafindan kurulan Cumhuriyetimizin kurulusunun 100’{incii, Kurul-
tayimizin ise 75’inci y1l1 olmasi nedeniyle, daha bir anlam ifade eden Kurultayimiza tiim bilim insanlari
ve uygulayicilarini davet ediyoruz. Meslektaglarimizin sunacagi ¢aligmalar ile 75. Kurultayimizin yerbi-
limleri camiasina yakisir bigcimde basarili olacagina ve toplumun kars1 karsiya kaldigi sorunlart ¢6zme
yetenegini bir kez daha gozler Oniine serecegine olan inancimiz tamdir.

Kurultay igerisinde diizenlenecek olan 6zel oturum, sergi, panel, teknik gezi veya sosyal etkinliklere
katilimimizdan dolay1 mutluluk duyacagimizi tekrar ifade etmek isteriz.

Aklin ve Bilimin toplumsal yasamin her alaninda hak ettigi yeri almasi gerektigini diisiinen herkesi
75. Tiirkiye Jeoloji Kurultay1’na bekliyoruz...

Diizenleme Kurulu
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Call for Papers/Invitation

The seventy-fifth Geological Congress of Tiirkiye, which is the most respected and leading scientific
organization in our country’s earth sciences since 1947, will be held at the Cultural Center of the MTA
General Directorate between 10-14 April 2023.

In today’s World, continuous and faster Global population growth and changes in sectoral and technolo-
gy developments boosts the use of natural resources since consumption and production relies on the input of
raw materials. The long-term pattern of overconsumption appears to exceed the sustainable capacity of the
system. Sustainable natural resources management is therefore of vital importance for sustainable economic
development.

The conflicts in our close geography as in the case of Russia-Ukraine since the beginning of 2022 have
resulted in a dizzying pace of increase in demand for geological resources, such as oil, gas, coal, geothermal,
metallic or industrial raw materials and, stimulated in economic crisis and instabilities in different parts
of the world, in particular in the Middle East and the Mediterranean. The main theme of our congress this
year is determined as ‘“The Role of Geological Resources in Sustainable Development” in order to discuss
and elaborate the main causes of these phenomena. It has always been strategically important for countries
and societies to have geological resources and assets throughout the historical times and this is increasingly
the case for today’s world. Resource-rich countries in natural raw materials are now considered as socially
and economically developed countries, particularly when these resources are used for the benefit of society.

In our 75th Geological Congress of Tiirkiye, our primary goal is to discuss the effect of resource sharing
wars of imperialist countries on our country, and to explain properly and effectively the role and importance
of geological engineers, who are involved in the exploration, research, discovery, mining and management
of geological resources and assets, in the country’s development to the decision makers and the society.

As we will be celebrating the 100th anniversary of the Turkish Republic founded by Gazi Mustafa Ke-
mal Atatiirk and his companions, and the 75th Anniversary of Geological Congress of Tiirkiye, it gives
even greater meaning to the Kurultai, which is held every year under the guidance of wisdom, intellect and
science.

We firmly also believe that the 75th Kurultai will be successful with your participation & oral and/or
poster presentations in a manner befitting the earth sciences community and will once again demonstrate
our colleagues” ability to solve the problems faced by society.

We would like to express our pleasure again for your kind participation in the scientific sessions, exhibi-
tions, panels, technical trips or social events to be organized within the frame of Kurultai.

We invite everyone to the 75th Geological Congress of Tiirkiye, who thinks that wisdom, intellect and
science should take a part in every aspect of our (social) life...

Organizing Committee
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Bornova Flis Zonu’nun Evrimi — Yeni Veriler

The Geological Evolution of the Bornova Flysch Zone — New Data
Aral I. Okay'?, Andrew R.C. Kylander-Clarke?
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Oz

Bornova Flis Zonu, Bati Anadolu’da izmir ile Balikesir arasinda
giineybati-kuzeydogu yoniinde uzanan, Anatolid-Torid Bloku’na
ait bir tektonik kusaktir.  Giineydogusunda Menderes Masifi,
Afyon ve Tavsanli zonlari, kuzeybatisinda ise Pontidler’e ait
Sakarya Zonu yer alir. Bornova Flis Zonu’nda Mesozoyik yasl
sig ve derin denizel kiregtasi bloklar1 ve ofiyolit parcalari, en
Geg Kretase ve Paleosen yasinda deforme kirntili bir hamur
icinde yer alir. Bornova Flis Zonu biiyiik dl¢iide tektonize olmus
Karaburun yarimadasinda ise
nispeten iyi korunmus bir Mesozoyik karbonat platformu yiizeyler.
Bu ¢alismada Bornova Flis Zonu matriksindeki kumtaglarinda ve
Pontidler’deki en Ust Kretase tiirbiditik kumtaslarinda kirintili
U-Pb zirkon yas tayinleri yapilmistir. Bornova Flis Zonu’nun
matriksinden farkli bolgelerde derlenen bes Ornekten 378
kirmtili konkordan zirkon yasi elde edilmistir. Pontidler’deki

olistostromlardan yapilmustir.

Ust Kretase tiirbiditlerinden ise yayinlanmis ve yeni olmak
tizere toplam 26 6rnekten 2730 kirintili zirkon yast derlenmistir.
Pontid Ust Kretase kumtaslarindaki kirintih zirkon yaslari agirlikl
olarak Ge¢ Krease’dir (56 %), ayrica Karbonifer (7.9%), Devon
(5.3%), Jura (3.1%) ve Triyas (2.9%) yash zirkonlar da kayda
deger topluluklar olusturur. Buna karsin Bornova Flis Zonu’ndaki
kumtaslarinda Kretase ve Jura yasinda zirkonlar tespit edilmemistir;
bu kumtaslarinda saptanan zirkon yas gruplart sirast ile Karbonifer
(41.3%), Triyas (7.1%), Permiyen (6.9%) ve Devon’dir (5.3%).
Bornova Flis Zonu’ndaki Ust Kretase kumtaslarinda Kretase ve
Jura kirmtili zirkonlarmin bulunmamasi, Geg¢ Kretase’de (75-70
Ma) Pontidler ile Anatolid-Torid Bloku arasinda sediman alis verisi
olmadigini, dolayist ile, Bornova Flis Zonu’nun en Geg¢ Kretase —
Paleosen yasindaki deformasyonunun, Pontider ile Anatolid-Torid
Bloku arasindaki carpismadan dnce gergeklestigini gostermektedir.
Bornova Flis Zonu’nda gozlenen deformasyon Geg Kretase’de
gerceklesen ofiyolit iizerlemesi ile ilgilidir. Bunun disinda Bornova
FlisZonu’ndaKarboniferkirntilizirkonlarmyayginolarak bulunusu,
Anatolid-Torid Bloku’nda Karbonifer magmatik faaliyetinin zan
edilenden daha onemli olduguna isaret etmektedir.
yarimadast Mesozoyik karbonat istifinin stratigrafik olarak en

Karaburun

iistiinde yer alan Geg Kretase yasl kirintili kayalardaki zirkon tayfi,
Bornova Flisi zirkon yas spektrumuna benzerlik gosterir. Bu durum
Bornova Flisi ve olistostromlarin, ilksel olarak Karaburun tipi bir
Mesozoyik karbonat platformu iizerinde ¢okeldiklerine isaret eder.

Anahtar Kelimeler: Anatolid-Torid Bloku, Bornova Flis Zonu,
Geg Kretase, Karbonifer, kirmtili zirkonlar, Pontidler

Abstract

The Bornova Flysch Zome is a southwest-northeast trending
tectonic zone between Izmir and Balikesir. It is bounded in the
southeast by the Menderes Massif, Afyon and Tavsanli zones, and in
the northwest by the Sakarya Zone of the Pontides. In the Bornova
Flysch Zone Mesozoic limestones and ophiolite blocks lie in a
matrix of deformed uppermost Cretaceous to Paleocene sandstone
and shale. The Bornova Flysch Zone consists predominantly
of tectonized olistostromes. In the Karaburun peninsula there
is a relatively well preserved Mesozoic carbonate sequence.
In this study we analysed the U-Pb ages of detrital zircons from
the matrix of the Bornova Flysch Zone and the coeaval Upper
Cretaceous sandstones from the Pontides. The large data set
includes both published and new detrital zircon ages from the Upper
Cretaceous Pontide sandstones (2730 zircon ages from 26 samples)
and new detrital zircon ages from the uppermost Cretaceous
Bornova Flysch of the Anatolide-Tauride Block (378 ages from
five samples).  Phanerozoic detrital zircons from the Upper
Cretaceous sandstones of the Pontides are predominantly Late
Cretaceous (56 %) followed by Carboniferous (7.9%), Devonian
(5.3%), Jurassic (3.1%) and Triassic (2.9%). In contrast, there
are no Cretaceous and Jurassic detrital zircons in the uppermost
Cretaceous Bornova Flysch, and the Phanerozoic detrital zircon
populations are mainly Carboniferous (41.3%), Triassic (7.1%),
Permian (6.9%) and Devonian (5.3%). The absence of Cretaceous
and Jurassic zircons in the Bornova Flysch shows that there was
no sediment transport between the Pontides and the Anatolide-
Tauride Block during the latest Cretaceous (75-70 Ma), it also
shows that the latest Cretaceous — Paleocene deformation of the
Bornova Flysch Zone predates the collision between the Pontides
and the Anatolide-Tauride Block, and is associated with ophiolite
obduction.  The dominance of Carboniferous detrital zircons
in the Bornova Flysch Zone underlines that Carboniferous
magmatic activity in the Anatolide-Tauride Block, and hence
on the northern margin of Gondwana, was more significant than
hitherto recognized. Furthermore, the detrital zircon spectrum
in the Upper Cretaceous sandstones at the top of the Mesozoic
carbonate sequence in the Balikliova region is very similar to those
from the Bornova Flysch, which shows that the Bornova Flysch
was initially deposited on top of a Mesozoic carbonate platform.

Keywords: Anatolide-Tauride Block, Bornova Flysch Zone,
Carboniferous, detrital zircons, Late Cretaceous, Pontides
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Tetiklenmis Depremler: Obruk (Bor-Nigde) and Orensehir (Kayseri) Depremleri
Triggered Earthquakes: Obruk (Bor-Nigde) and Orensehir (Kayseri) Earthquakes

Ali Kogyigit!, Dogan Kalafat?, Sule Giirboga®, Ugur Dogan*

! Department of Geological Engineering, Active Tectonics and Earthquake Research Laboratory, Middle East Technical
University, Ankara, Tiirkiye
? Bogazigi University, Kandilli Observatory and Earthquake Research Institute, Istanbul, Tiirkiye
? General Directorate of MTA, Chairman of Executive Publication
Department of Geography, Ankara University, 06100 Ankara, Tiirkiye

Oz

Uzun siireli (sirayla 510 ve 479 yil sonra) bir sismik bosluktan sonra,
Dogu Anadolu Fay Sisteminin (DAFS) giineybati bolimii i¢inde
iki biiyiik yikict deprem gergeklesti. Bunlar sirayla 6 Subat 2023
tarihli 7.7 buytikliigiindeki Pazarcik ve 7.6 biiytikliigiindeki Ekindzii
depremleridir. Bu iki deprem, sirayla, DAFS’nin ve Ekindzii Fay
Kusaginin (EFK) Golbasi ve Ekindzii fay segmentlerinin etkin
hale gelmesinden kaynaklanmistir. Pazarcik ve Ekindzii depremleri,
Kahramanmaras, Malatya, Adiyaman, Urfa, Diyarbakir, Gaziantep,
Kilis, Hatay, Osmaniye, Adana, Mersin, Nigde, Sivas ve hatta
Ankara’y1daigeren ¢ok genis bir alanda giiclii bir sekilde duyulmustur.
Bu iki biiyiik depremi izleyen kis siireli bir zaman dilimi iginde, her
ikisi de levhaigi aktif deformasyon kusagi olan Tuz Goli Fay Kusagi
(TGFK) ve Orta Anadolu Fay Sisteminin (OAFS) bazi segmentleri,
Pazarcik ve Ekindzii tarafindan tetiklenerek etkinlesmis, kiigiik ve orta
biiyiikliikte bir seri depreme, baska bir deyisle deprem kiimelerinin
olusumuna yol agmistir. Bunlar sirayla 5.2 biiytikliigiindeki 25 Subat
2023 tarihli Obruk (Bor-Nigde) ve 4.7 biyiikliigiindeki 7 Mart 2023
tarihli Keklicek (Kayseri) deprem-leridir. Her iki Obruk ve Keklicek
tetiklenmis depremlerinin episantirlari, Ekindzii ve Pazarcik deprem
episantirlarindan, sirayla, 225 ve 320 km uzakliktadir. Ayrica, Obruk
Kasabasinin (Bor-Nigde) yaklasik 5 km DKD da, bityiikliikleri 1.4-
5.1 arasinda degisen diger bir deprem kiimesi de 20 Eyliil 2020
tarihinde Pazar giinti ve yerel saatle 19:08 de gerceklesmistir. Her
iki (6nceki ve giincel) Obruk deprem kiimeleri, TGFK’n1 olusturan,
yakin aralikli, KKB gidisli, Bityiik Hasan Dag1 volkanik komleksinin
gliney yarisini kesip sekillendiren bes fay segmentinin tetiklenmesi
ve etkinlesmesi sonucu olusmustur. TGFK, 6énemli miktarda normal
fay bileseni olan 5-27 km genislikte, 220 km uzunlukta ve KB-GD
gidisli sag yanal dogrultu atimli aktif bir deformasyon alanidir.
iki ana sok ve biiyiikliikleri 1.2 ile 4.8 arasinda degisen 15 arti
soktan olusan Orensehir deprem kiimeleri sirayla 7 ve 10 mart 2023
tarihlerinde ve yerel saatle 08:47 ve 11:28 de, Kayseri ilinin yakin
bati-giineybatisinda yer alan Keklicek ve Dokuzpinar lokalitelerinde
gerceklesmistir. Ayni loka-litelerde, 9 Mayis 1717 tarihinde yiizey
kirig1 olusturan yikicr bir tarihsel deprem de olusmus ve bu deprem
gerek Kayseri ilinde ve gerekse bagli yerleskelerde ¢ok sayida yapinin
agir hasar goriip yikilmasina ve insan kaybina yol agmistir, bagka bir
deyisle bu lokaliteler 306 yil siireli bir sismik bosluk 6zelligindeydi.
Gerek biiyiik tarihsel deprem ve gerekse giincel deprem kiimeleri,
OAFS’nin orta glineybati kesimini olugturan KD gidisli Erkilet fay
kusaginin giineybati ucundan kaynaklanmistir. OAFS, kuzeydguda
Erzincan ve giineybatida Anamur arasinda yer alan 2-80 km
genislikte, 730 km uzunlukta ve KD gidisli sol yanal dogrultu atiml
plaka i¢i aktif bir deformasyon kusagidir.

Anahtar Sozciikler: Pazarcik and Ekin6zii earthquakes, triggered
carthquake clusters, Lake Salt Fault Zone, Central Anatolian Fault
System

2

Abstract

After the long seismic gaps (510 years and 479 years respectively) two
large and destructive earthquakes occurred in the sothwestern section
of the East Anatolian Fawlt System (EAFS). These are the 6 February
2023 Pazarcik earthquake of Mw = 7.7 and the 6 February 2023 Ekinézii
earthquake of Mw = 7.6. These two earthquakes were originated from
the reactivation of the Golbast and Ekindzii fault segments of the EAFS
and the Ekinézii Fault Zone (EFZ) respectively. These two earthquakes
were felt strongly over a very broad area including Kahramanmaras,
Malatya, Adiyaman,
Osmaniye, Adana, Mersin, Nigde, Sivas and even City of Ankara.

Urfa, Diyarbakiy, Gaziantep, Kilis, Hatay,

Huge parts of these cities were intensely damaged and ruined by these
earthquakes and their aftershocks. During a short time silice following
these two earthquakes, some segments of both the intrapalte Lake Salt
and the Central Anatolian Fault System were reactivated and led to
the occurrence of a series of small-to moderate-sized earthquakes or
earthquake clusters by the triggering of the Pazarcik and Ekinézii
earthquakes. These are the 25 February Obruk (Bor-Nigde) earthquake
of Mw = 5.2 and the 7 March 2023 Keklicek (Kayseri) earthquake
of Mw = 4.7 respectively. Both the Keklicek and Obruk triggered
earthquakes localities are approximately 225 km and 320 km away from
the Ekinézii and Pazarcik earthquakes sites respectively. An earthquake
cluster with moment magnitudes ranging from 1.4 to 5.1 has also
occurred on Sunday 20 September 2020 at 19:08 (local time) at the
locality approximately 5 km ENE of Obruk Town (Bor-Nigre). Both the
earlier and the recent Obruk earthquake clusters were sourced from
the reactivation of the five closely-spaced, NNW-trending dextral strike
slip fault segments comprising the Lake Salt Fault Zone, which shape
the western side of the Big Hasan Mountain strato-volcanic complex.
The Lake Salt Fault Zone (LSFZ) is a 5-27 km wide, 220 km long and
NW-SE trending intraplate zone of active deformation characterized by
strike-slip faulting with a considerable amount of normal component.
The Orensehir earthquake clusters, which include two main shocks
and 15 after shocks with moment magnitudes ranging from 1.2. to 4.8,
struck on Tuesday 7 and friday 10 March 2023 at local times 8:47 and
11:28 at the localities of Keklicek and Dokuzpinar near west-southwest
of Kayseri. At the same locality the 9 May 1717 destructive and ground
rupture forming historical earthquake has occurred and caused
heavy damage to collapse of structures and lost of people in Kayseri
and nearby settlements, i.e, this locality was a seismic gap for 306
years. Both the large historical earthquake and the recent earthquake
clusters were sourced from the reactivation of southwestern section of
the NE-trending Erkilet fault zone comprising the Central Anatolian
Fault System (CAFS). The CAFS is a 2-80 km wide, 730 km long,
NE-trending intarplate sinistral strike-slip zone of active deformation
located between Erzincan to NE and Anamur to SW.

Keywords: Pazarcik and Ekinézii earthquakes, triggered earthquake

clusters, Lake Salt  Fault Zone, Central Anatolian Fault System
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Geyik Dag Birligi (Orta Toroslar) Ust Kretase Rudistli Kirectaslari: Biyostratigrafik,
Paleobiyocografik Onemi ve Depolanma Ortamlari

Upper Cretaceous Rudist-Bearing Limestones of the Geyik Dagi Unit (Central Taurides): Biostratigraphic,
Palaeobiogeographic Importance and Depositional Environments

Sacit Ozer
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(sacit.ozer@deu.edu.tr)

Oz

Bu ¢alisma, Orta Toroslar’da baslica Necdet Ozgiil tarafindan ve
sonraki calismalarda Geyik Dagi Birligi’nde varligi belirtilen rudist
faunasimin tanimlanmasi, biyostratigrafik, paleobiyocografik 6nemi
ve rudistli platform tipi kiregtaslarmin depolanma ortamlarint ortaya
koymay1 amaglar. Calisma degisik lokalitelerde ayrintili 6lgiili
stratigrafik kesitlerine dayanir. Biyostratigrafik 6nemi olan dort farkls
rudist toplulugu ayirtlanmistir: 1-Ichthyosarcolitid-Caprinid-Caprinulid
toplulugu: Geyik Dagi’nin dogu yamacindaki kiregtaslarinda saptanan
ve erken-orta Senomaniyen yasini isaret eden zengin kanalli rudistlerden
olusur. Bentik foraminiferler de bu yas1 destekler. Nerineid gastropodlar
ve mercanlar bu topluluga eslik eder. Onceki ¢aligmalar bu kiregtaslari
icin Santoniyen-Kampaniyen yasini ongoriir. Rudistli kirectaslarinin
taban iligkisi gozlenmez, Kampaniyen-Liitesiyen yash planktik
foraminiferli killi kiregtaglari tarafindan keskin bir dokanakla uyumsuz
olarak tistlenir. 2-Biradiolitid-Radiolitid toplulugu: Olucak Mevkii’ndeki
(Hadim glineybatisi) kiregtaslarinda ge¢ Turoniyen-Koniasiyen yasini
belirten tiirler tanimlanmustir. Onceki calismalarda kisith fosil igerigi
nedeniyle bu kiregtaglari Geg Kretase yaslt olarak kabul edilmistir.
Rudistli kirectaslari, Geg Jura yash kirectaslarini uyumsuzlukla tstler,
Mastrihtiyen yash bentik foraminiferli kiregtaslari tarafindan uyumsuz
olarak tizerlenir. 3-Radiolitid toplulugu: Kusca, Dutlu, Alan ve Akoéren
dolaylarindaki (Bozkir kuzeydogusu) kiregtaglarinda Santoniyen-
Kampaniyen yashi iri radiolitid kesitleri saptanmistir. Bentik
foraminiferler ve algler de bu yasi destekler. Rudistli kiregtaslari, Geg
Jura yasli kiregtaglarini uyumsuzlukla iistler, Kampaniyen-Mastrihtiyen
yash planktik foraminiferli kiregtaslari tarafindan uyumlu olarak
ustlenir. 4. Bournonia-Biradiolites toplulugu: Hadim kuzeybatisindaki
Bolat, Kiigiiksaban Tepe ve Cataloluk, giineybatisindaki Cobanagacik
ve Saytepe’deki kirectaglarinda ge¢ Mastrihtiyen yasini isaret eden
tiirler tammlanmustir. Onceki calismalar Kiigiiksaban Tepe, Cataloluk
ve Cobanagacik’taki kiregtaglarini  Mastrihtiyen, digerlerini ise
Geg Kretase yasli olarak ongoriir. Bu toplulugu iceren kiregtaslari,
Geg Jurasik veya Senomaniyen yash kiregtaslarini uyumsuz olarak
ustler, Paleosen yasl kiregtaslariyla gecisler gosterir ve Eosen yash
nummulitli kiregtaglar1 tarafindan uyumsuz olarak iizerlenir. Orta
Toroslarda ilk kez tanimlanan rudist faunasmin Geyik Dag1 Birligi’nin
Ust Kretase stratigrafisi icin biyostratigrafik énemi olan tiirler icerdigi
belirlenmistir. Geyik Dag1 Birligi'nde saptanan Senomaniyen,
Turoniyen-Koniasiyen ve Santoniyen-Kampaniyen rudist topluluklari,
Bey Daglar1 karbonat platformundakilerle benzerlikler gosterir.
Tiirkiye’de ender gozlenmesine karsin, Hadim cevresinde yaygin
bir dagilm sunan ge¢ Mastrihtiyen yash rudist toplulugu, Madenli
(Seydisehir) dolaymdakilerle karsilastirilabilir. Geyik Dagi Birligi’nde
tanimlanan rudist topluluklari, Akdeniz Provensi’nin dogusundaki
rudistlerin dagilimlarina iliskin eksik verilerin tamamlanmasi agisindan
paleobiyocografik 6nem tasimaktadir. Fasiyes ozelikleri rudistli
kirectaglarinin esas olarak diisiikk egimli karbonat yokusunun orta
bolimiinde depolandigini isaret eder. Kiregtaslarinda yerli yerinde
fosillesmis rudistlerin, mercanlarin bulunmast ve yer yer de yasam
ortamlarinda rudist kavki pargalarinin varligi depolanma ortamindaki
enerji diizeyi kosullarinin degisebildigini kanitlar. Karbonat platformu
rudist fasiyesleri Bey Daglari, Likya naplari ve Orta Akdeniz
Provensi’ndekilerle benzerlikler gosterir.

Anahtar Kelimeler: Biyostratigrafi, Fasiyes, Geyik Dagi Birligi, Orta
Toroslar, Paleobiyocografya, Rudist, Ust Kretase

Abstract

This study aims to describe the rudist fauna whose existence was mainly
established by Necdet Ozgiil and subsequent studies in the Geyik Dag
Unit in the Central Taurides in order to reveal its biostratigraphic
and palaeobiogeographic importance as well as the depositional
environments of the platform-type rudist-bearing limestones. The study
is based on detailed measured-stratigraphic sections from different
localities. Four different rudist assemblages of biostratigraphic
significance  are  distinguished: 1.  Ichthyosarcolitid-Caprinid-
Caprinulid assemblage: it consists of rich canaliculated rudist species
indicative of an early to middle Cenomanian and recorded in the
limestones of the eastern slope of the Geyik Dagi. Benthic foraminifera
also provide evidence for this age. Nerineid gastropods and corals
accompany this assemblage. Previous studies suggest a Santonian-
Campanian age for these limestones. The basement relationship of
rudist-bearing limestones is not observed. It is unconformably overlain
by planktic foraminiferous clayey limestones of the Campanian-Lutetian
age, which show a sharp contact. 2-Biradiolitid-Radiolitid assemblage:
species indicating a late Turonian-Coniacian age have been described
in the limestones of Olucak Mevkii (southwest of Hadim). Previous
studies classified these limestones as Late Cretaceous due to their low
fossil content. The rudist-bearing limestones unconformably overlie
the Upper Jurassic limestones and are unconformably overlain by the
benthic foraminiferal-bearing limestones of the Maastrichtian age.
3-Radiolitid assemblage: large radiolitid sections from the Santonian-
Campanian were found in the limestones around Kusca, Dutlu, Alan,
and Akoren (northeast of Bozkir). Benthic foraminifers and algae
also support this age. The rudist-bearing limestones unconformably
overlie the Upper Jurassic limestones and conformably by Campanian-
Maastrichtian planktic foraminiferous limestones. 4. Bournonia-
Biradiolites assemblage: species indicating a late Maastrichtian age
have been described in the limestones of Bolat, Kiigiiksaban Tepe and
Cataloluk in northwestern Hadim and of Cobanagacik and Saytepe in
the southwest. The age of the limestones of Kiigiiksaban Tepe, Cataloluk
and Cobanagacik was classified as Maastrichtian and other localities
Late Cretaceous in previous studies. The limestones containing this
assemblage unconformably overlie the Upper Jurassic or Cenomanian
limestones, show transitions to Paleocene limestones, and are
unconformably overlain by the Eocene nummulitic limestones. The
rudist fauna, first described in the Central Taurides, contains species
of biostratigraphic importance for establishing an Upper Cretaceous
stratigraphy in the Geyik Dagi Unit. The Cenomanian, Turonian-
Coniacian and Santonian-Campanian rudist assemblages identified
in the Geyik Dagi Unit show similarities to those of the Bey Daglar
carbonate platform. Although rarely observed in Tiirkiye, the late
Maastrichtian rudist assemblage, widespread in the Hadim area, can be
compared to that around Madenli (Seydisehir). The rudist assemblages
identified in the Geyik Dagi Unit are of palaeobiogeographical
importance as they complete the incomplete data on the distribution of
rudists in the eastern Mediterranean Province. Facies features indicate
that the rudist-bearing limestones were deposited mainly in the middle
carbonate ramp. The presence of rudists in life position and corals
and fragments of rudist shells in their habitats prove that the energetic
conditions in depositional environment can change. The rudist facies of
the carbonate platform show similarities with those of the Bey Daglar1,
Lycian Nappes and the Central Mediterranean Province.

Keywords: Biostratigraphy, Central Taurides, Facies, Geyik Dagi Unit,
Palaeobiogeography, Rudist, Upper Cretaceous
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Oz

Yesilovacik Alt-Orta Jura istifi, Silifke’nin (Mersin) batisinda
Akdeniz kiyis1 boyunca yiizlek veren Geyikdag1 Tektonik Birligi
icerisinde yer alir. Yapilan bu calisma ile bolgede yiizeyleyen Alt-
Orta Jura yagli karbonatli birimlerin stratigrafisi, bentik foraminifer
toplulugu ve mikrofasiyes 6zellikleri degerlendirilmistir.

Bolgede yiizeyleyen Alt-Orta Jura karbonat istifi, {i¢ birim (Dibekli
Formasyonu, Isiklikizitepe Uyesi, Tokmar Formasyonu) ile temsil
edilir. Triyas yash birimler iizerine uyumsuzlukla gelen Ust
Sinemuriyen-Erken Bajosiyen yash Dibekli Formasyonu tabanda
yer alir ve bir aginim yiizeyi boyunca Bajosiyen yaslh Isiklikizitepe
Uyesi tarafindan diskordan olarak iizerlenir. Birim, alt kesimleri
dolomit arakatkili kiregtaglarindan ve orta-list kesimleri, camurtasi,
laminali-kavkili kiregtagi ara seviyeleri igeren, iri onkoidli-
onkoidsiz kirectasi ardalanmasindan olusur. Istklikizitepe Uyesi, 20
m kalinliginda, demir yumrulari, kuvars kumu igeren konglomera,
kumtaglarindan olusur. Tokmar Formasyonu, tabanda dolomitler,
orta seviyelerde kumlu-kavkili, onkoidli-onkoidsiz kiregtasi
ardalanmasi ve st kesimlerinde dolomit ara katkili kiregtaslar ile
temsil edilir.

Dibekli Formasyonu’nun alt kesimlerinde Ust Sinimuriyen-
Pliyesbahiyen’i gosteren Orbitopsella praecursor, Orbitopsella
primaeva,  Lituolipora  termieri, Lituosepta  recoarensis,
Meandrovoluta asiagoensis tirii bentik foraminiferler ve birimin
orta-iist kesimlerinde Aaleniyen-Erken Bajosiyen’i gosteren,
Bosniella croatica, Riyadhella regularis, Timidonella sarda,
Pseudocyclammina maynci, Redmondoides lugeoni, Nautiloculina
oolithica, Pseudomarsonella maxima tiri bentik foraminiferler
tanimlanmistir. Buna gére birimin yast Ust Sinemuriyen-Erken
Bajosiyen olarak belirlenmistir. Isiklikizitepe Uyesi’nin yast
stratigrafik konumuna gore Bajosiyen olarak degerlendirilmistir.
Bosniella croatica, Riyadhella regularis, Timidonella sarda,
Redmondoides lugeoni, Nautiloculina oolithica, Pseudomarsonella
maxima tiirli bentik foraminiferler ve Selliporella donzellii tiirii alg
birlikteligi Tokmar Formasyonu’nun Bajosiyen-Batoniyen yasinda
oldugunu gostermektedir.

Birimlerde tanimlanan, mikrofasiyes ve fosil birlikteligine
dayanarak ortamsal yorumlama yapilmistir. Buna gore, bdlgede
ylizeyleyen Alt-Orta Jura yash karbonat platformunun gelisimi Ust
Sinemuriyen’de baglamuistir. Ust Sinemuriyen-Toarsiyen zaman
zaman yer degistiren platform i¢i ve gelgit ortam kosullariyla,
Aaleniyen self veya lagiin-platform i¢i ve Erken Bajosiyen yiiksek
enerjili s1g platform kosullartyla temsil edilir. Erken Bajosiyen’de
bir su iistli olma donemi goriiliir. Bajosiyen-Batoniyen boyunca yer
yer kiytya yakin, zaman zaman yiiksek, yer yer diisiik enerjili, lagiin-
s1g platform kenar1 ortam sartlarmim devam ettigi goriilmektedir.
Bolgede yiizeyleyen birimler, yanal fasiyes degisimleri olmasina
ragmen, Orta Toroslar’daki Alt-Orta Jura yash birimler ile benzer
ozellikler sunar.

Anahtar Kelimeler:
Yesilovacik
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Abstract

Yesilovacik Lower-Middle Jurassic succession is located within the
Geyikdagr Tectonic Unit, which outcrops along the Mediterranean
coast west of Silifke (Mersin). In this study, the stratigraphy, benthic
foraminiferal assemblage and microfacies characteristic of the
Lower-Middle Jurassic carbonate units cropping out in the region
were investigate.

The Lower-Middle Jurassic carbonate sequence cropping out in the
region is represented by three units (Dibekli Formation, Isiklikizitepe
Member, Tokmar Formation). The Upper Sinemurian-Early Bajocian
Dibekli Formation lies at the base which unconformably overlies
the Triassic units and is disconformably overlain by the Bajocian
Isiklikizitepe  Member along an erosional surface. The Dibekli
Formation consists of limestones with dolomite intercalations in the
lower parts and the middle-upper parts large oncoid-without oncoid
limestone alternation with mudstone, laminated-shelled limestone
intercalations. The Isiklikizitepe Member consists of 20 m thick
conglomerate, sandstones with iron nodules, quartz sand. The Tokmar
Formation is represented by dolomites at the bottom and sandy-shell,
oncoid-without oncoid limestone alternations at the middle levels and
limestones with dolomite intercalated in the upper parts.

In the lower parts of the Dibekli Formation, Orbitopsella praecursor,
Orbitopsella primaeva, Lituolipora termieri, Lituosepta recoarensis,
Meandrovoluta asiagoensis-type benthic foraminifera indicating
Upper Sinemurian-Pliensbachian and the middle-upper part of units,
Pseudocyclammina maynci, Bosniella croatica, Riyadhella regularis,
Timidonella sarda, Pseudocyclammina maynci, Redmondoides
lugeoni, Nautiloculina oolithica, Pseudomarsonella maxima-type
benthic foraminifer indicating Aalenian-Early Bajocian have been
identified. Accordingly, the age of the unit was determined as Upper
Sinemurian-Early Bajocian. The age of the Isiklikizitepe Member
was evaluated as Bajocian according to its stratigraphic position.
The assemblages of Bosniella croatica, Riyadhella regularis,
Timidonella sarda, Redmondoides lugeoni, Nautiloculina oolithica,
Pseudomarsonella maxima-type benthic foraminifera, and Selliporella
donzellii-type algae indicate that the age of Tokmar Formation is of
Bajocian-Bathonian.

Environmental interpretation was made based on the assemblages
of microfacies and fossils identified in the units. Accordingly, the
development of the Lower-Middle Jurassic carbonate platform
cropping out in the region started in the Upper Sinemurian. Upper
Sinemurian-Toarcian are represented by intra-platform and tidal
environment conditions that change places from time to time,
Aalenian by shelf or lagoon-platform interior and early Bajocian by
high-energy shallow platform conditions. A period of being above
water is seen in the Early Bajocian. During the Bajocian-Batonian,
it is observed that the lagoon-shallow platform edge environmental
conditions continued in places near to the coast, sometimes high, low
energy in places. Although the units outcropping in the region have
lateral facies changes, they show similar features with the Lower-
Middle Jurassic units in the Central Taurides.

Keywords: Lower-Middle Jurassic, Central Taurides, stratigraphy,
Yesilovacik
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“Jeolojik kokenli kaynaklarin kalkinmadaki roli” temali 75 Tiirkiye
Jeoloji Kurultay1; 88 yillik bir gegmisi olan Maden Tetkik ve Arama
Genel Miidiirliigiiile 77 yillik gegmise sahip Tiirkiye Jeoloji Kurumu-
Jeoloji Miihendisleri Odast kurulus felsefelerini ve bu felsefe
dogrultusundayapilanlarintartisilacagibilimselbirplatformolacaktir.
Bu platformun ana omurgasi ve/veya amiral gemisi kuskusuz MTA
Genel Midirligiidiir. Bu kapsamda Omiirlerinin ve emeklerinin
biiytik bir boliimiinii MTA’da gegiren kisiler olarak MTA’y1 geng
kusaklara ve giiniimiiz sanal diinyasina anlatmak ve aktarmak
amaci ile bu makale hazirlanmistir.

1924 yilinda yiirirliige giren Tevhidi Tedrisat Kanunu gergevesinde
gelismeleri artirma amaci ile Atatiirk tarafindan yurt disina
gonderilerek yurda dondiiklerinde Sadrettin Alpan gibi MTA’da
gorev alanlar, 1933 yilindan itibaren gelmeye baslayan Alman
bilim adamlarindan Richard F. Lebkiicher gibi MTA’da gorev alan
yerbilimciler ile Universite grencilerine verilen burs ve kitap
yardimlar ile yetistirilen Siileyman Tiirkiinal ve bunlarin katilim1
sonucu “usta-girak”™ iligkisi ile kurum ig¢i yetistirilerek Ahmet
Cagatay gibi mesut siirprizlerin pesinde kosan insan kaynaklarini
gelistiren ve Jeolojik Kokenli
aramadan arastirmaya meslek igi egitimden ODTU ve Hacettepe

Kaynaklarm bulunmasinda;

gibi tiniversite boliimlerinin kurulmasma ve zaman zaman meslek
odalari, sendikalar ve diger sivil toplum orgiitlenmelerine kadar
tim siiregleri yoneten bir kurum olarak MTA Genel Midiirliigi;
“Mesut Siirprizler Diinyas1” olarak gerek yurt i¢i gerekse yurt disi
caligmalarini karadan, havadan ve denizden siirdiirmektedir.

Anahtar Kelimeler: Mesut Siirprizler, MTA, Insan

Abstract

75 Geological Congress of Tiirkiye with the theme of “The role
of geological sources in development”; It will be a scientific
platform where the founding philosophies of the General
Directorate of Mineral Research and Exploration with a history
of 88 years and the Geological Society of Tiirkiye-Chamber
of Geological Engineers with a history of 77 years will be
discussed and what has been done in line with this philosophy.
The main backbone and/or flagship of this platform is
undoubtedly the MTA General Directorate. In this context,
this article has been prepared with the aim of explaining and
transferring MTA to young generations and today s virtual world,
as people who spend most of their lives and efforts in MTA.
Within the framework of the Law of Unification of Education,
which came into force in 1924, with the aim of increasing the
developments, those who were sent abroad by Atatiirk to work at the
MTA, such as Sadrettin Alpan, when they returned to the country,
geologists and University students who worked at the MTA, such as
Richard F. Lebkiicher, a German scientist who started to come in
1933. Siileyman Tiirkiinal, who was educated with scholarships and
book aids, and Ahmet Cagatay, who was trained in-house with the
“master-apprentice” relationship as a result of their participation,
who developed human resources in pursuit of happy surprises and

found Geological Origin Resources; MTA General Directorate as an

institution that manages all processes from search to research, from
vocational training to the establishment of university departments
such as METU and Hacettepe, and from time to time to professional
chambers, trade unions and other non-governmental organizations,
As * Word of Pleasant Surprises “, he continues his domestic and
international activities by land, air and sea.

Keywords: Pleasant Surprises, MTA, Human
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Kirintih Zirkonlar ile Minoya’ nin Kokenini Yeniden Yapilandirilmasi:
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Reconstructing the Origin of Minoa with Detrital Zircons: Did Minoa Derive from Gondwana-Land or Laurentia?
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Akdeniz bolgesindeki Minoya, Apuan Alpleri’ nden Kopegh Dag1’ na
uzanan birka¢ kitasal bloklardan olusmaktadir. Minoya birliklerinin
kokeninin yaygmn olarak Gondvana oldugu disiiniilir. Bu goriis de
Gondvana’ nin farkli pargalarindan tiiredigi diisiincesi ile farklilasma
gostermektedir. Arastirmacilarin ¢ogu bu birliklerin Pan-Afrikan veya
Kuunga orojenezinden etkilenen Arap-Nubya Kalkani’ ndan tiiredigini
one siirdii. Bazi aragtirmacilar bunlarin Kadomiyen yay1 boyunca uzanan
yay ya da yay gerisi havzalarin pargalar1 oldugunu belirtti. Digerleri de
bunlarin Avalonya ya da Sahara Meta-Kratonu’ ndan tiiredigini 6nerdi.

Minoya’ nin peri-Gondvana birlikleri olarak yorumlanmasinin nedeni
Ordovisiyen yaghi Elat kumtaslarinda Grenville zirkonlarmin (0.9-
1.2 Gy) bulunmasidir. Ancak, Arap-Nubya Kalkani’ nda Grenville
orojenezi ile ilgili veri yoktur. Minoya’ daki Grenville orojenezine
karsilik gelen Kibaran orojenezine (Tanzanya-Kongo carpismasi) ait
oldugu belirtilmistir. Ancak, Kibaran orojenezinin kirmtili zirkonlarimin
akarsu-aliivyal = sistemleriyle ~4000 km mesafeden Arap-Nubya
Kalkani’ n1 gegerek Minoya’ ya ulagmasinin pek mimkiin olmadigi
da belirtilmektedir. Kibaran orojenezinin kirmtili zirkonlarmin Arap-
Nubya Kalkant’ ndaki Ediyakaran kayaglarinda olmamasi Minoya’
dan elde edilen 1.2-0.9 Gy kirntili zirkonlarin kaynak alanin Kibaran
orojenezine ait olmadigint géstermektedir. Minoya’ nin, ge¢ Ediyakaran
sirasinda amfibolit-eklojit metamorfik kosullarma dayali olarak Iran
bloklarina ulasan Kuunga orojenik sistemi i¢inde kitasal bir fragman
oldugu disitiniilmektedir. Fakat, Arap-Nubya Kalkan1’ nin Hindistan
Kratonu ile kenetlenme zamani Erken Ediyakaran’ dir (630-620 My).
Bu donemde iran bloklarinda amfibolit-eklojit metamorfizmasinin
olmamasi bu goriisiin imkansiz oldugunu da gostermektedir. Kuunga
orojenik sistemi, Avustralya-Antarktika Blogu’ nun Orta Ediyakaran’ dan
erken Kambriyen’ e kadar gecen zamanda (615-530 My) Hint Kratonu
ve Kalahari Kratonu ile kenetlenmesinin neden oldugu bir orojenezdir.
Minoya’ nin, Grenville zirkonlari iceren Sahara Meta-Kratonu’ ndan
tiiredigi belirtilmektedir. Ancak, Benin-Nijerya ve Tuareg Kalkanlari ile
Murzug-Al Kufrah-Chad Kratonlarinda Grenville orojenezine dair bir
kanit yoktur. Yani, Grenville zirkonlari, Sahara Meta-Kratonunun kuzey
kesimindeki Ediyakaran kayaglarinda bulunur; ancak, giiney kesimindeki
kalkanlarda ve kratonlarda bulunmaz.

Bu durum Bati ve Dogu Gondvana’ nin dogu kesimlerindeki kratonlarin
ve kalkanlarim jeolojik tarihleriyle ortiismez. Grenville zirkonlari, Dogu
Gondvana’ nin higbir bélgesinde bulunmazken, Sahara Meta-Kratonunun
kuzey kesiminde bulunur. Bu da, Minoya’ nin Sahara Meta-Kratonu ile
carpismasi ve Minoya’ nin bazi pargalarmin Sahara Meta-Kratonu’ nun
kuzey kesiminde kalmasiyla agiklanabilir. Minoya’ daki carpismayla
iliskili magmatizmanmn basladigi ve bittigi zaman araligi, Minoya’
nin Sahara Meta-Kratonu’ na eklendigi tarihi verebilir. Minoya’ daki
carpismayla iliskili magmatizma erken Kambriyen’ de (538-520 My)
gerceklesmisti. Bu da en son Ediyakaran-en erken Kambriyen’ de
Sahara Meta-Kratonu’ nun deformasyonunu agiklamaktadir. Dolayisiyla,
bu c¢arpismadan dolayr Elat kumtaslarinda Grenville zirkonlar:
bulunmaktadir. Ciinkii iki alaninin  kirintili  zirkonlart Kambriyen
sirasinda karigmistir. Genel olarak, Minoya’ daki Grenville zirkonlarinin
kaynagi Gondvana yerine Lavrensiya’ dir. Bu nedenle, Minoya’ daki
Ediyakaran yay ve rift magmatizmasi, Kadomiyen (ya da Avalonya) yay1
ile agiklanmamalidir. Ayrica, Minoya’ nin global dlgekteki karsiligi ise
Giiney Amerika kitasindaki Lavrensiya kokenli MARA bloklaridir.

Anahtar Kelimeler: Grenville zirkonlari, Gondvana,
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Abstract

Minoa consists of several continental blocks, extending from the Apuan
Alps to the Kopegh Dagh in the Mediterranean region. The origin of
the Minoan terranes is widely thought of Gondwana. This opinion is
diversified by the thought that they are derived from its different parts.
Most of the researchers proposed that they are derived from Arabian-
Nubian Shield, which was affected by the Pan-African or Kuunga
orogeny. Some researchers stated that they are parts of arc or back-arc
basins along the Cadomian arc. Others also suggested that they are
derived from Avalonia or Sahara Meta-Craton.

The reason why they are interpreted as Peri-Gondwanan terranes is
that there are Grenvillian zircons (c. 0.9-1.2 Ga) in Elat sandstones of
Ordovician age. However, there is no data on the Grenville orogeny in
the Arabian-Nubian Shield. It was stated that it belongs to the Kibaran
orogeny (Tanzania-Congo collision), corresponding to the Grenville
orogeny in Minoa. But, it is stated that it is unlikely that detrital zircons
of the Kibaran orogeny with fluvial-alluvial systems from a distance of
~ 4000 km, and crossed the Arabian-Nubian Shield and reached Minoa.
The fact that the detrital zircons of the Kibaran orogeny are not included
in Ediacaran rocks in the Arabian-Nubian Shield shows that the source
area of 1.2-0.9 Ga detrital zircons obtained from Minoa does not belong
to the Kibaran orogeny. It is thought that Minoa is a continental fragment
within the Kuunga orogenic system, reaching Iranian blocks based on
amphibolite-eclogite metamorphic conditions during the late Ediacaran
in Minoa. However, the docking time of the Arabian-Nubian Shield with
the Indian Craton is Early Ediacaran (c. 630-620 Ma). The absence of
amphibolite-eclogite metamorphism in Iranian blocks during this time
indicates that this view is impossible. The Kuunga orogenic system is an
orogeny caused by the docking of the Australian-Antarctic Block with the
Indian Craton and the Kalahari Craton during the middle Ediacaran to
early Cambrian (c. 615-530 Ma). 1t is stated that Minoa is derived from
Sahara Meta-Craton, containing the Grenvillian zircons. But, there is
no evidence of the Greenville orogeny in the Benin-Nigeria and Tuareg
Shields and the Murzug-Al Kufrah-Chad Cratons. That is, the Grenvillian
zircons are found in Ediacaran rocks in the northern part of Sahara
Meta-Craton; however, they are not found in shields and cratons in its
southern sector.

This does not coincide with the geological histories of the cratons and
shields in the eastern sections of West and East Gondwana. While the
Grenvillian zircons are not found in any area in East Gondwana, they
are found in the northern part of the Sahara Meta-Craton. This can be
explained by the fact that Minoa collided with the Sahara Meta-Craton
and parts of Minoa remain on the northern part of the Sahara Meta-
Craton. The time interval at which the magmatism associated with the
collision in Minoa begins and ends may give the date when Minoa was
added to the Sahara Meta-Craton. The magmatism associated with the
collision in Minoa occurred during the early Cambrian (c. 538-520
May). It explains the deformation of the Sahara Meta-Craton in the latest
Ediacaran-earliest Cambrian. Therefore, there are Grenvillian zircons
in Elat sandstones due to this collision. Because detrital zircons of the
two domains mixed during the Cambrian. All in all, the source of the
Grenvillian zircons in Minoa is Laurentia instead of Gondwana-land.
Thus, the Ediacaran arc-and rift-related magmatism in Minoa should not
be explained by the Cadomian (or Avalonian) arc. Besides, on the global
scale, Minoa also corresponds to MARA blocks, derived from Laurentia,
located in the South American continent.

Keywords: Minoa, Grenvillian zircons, Gondwana, Laurentia, MARA
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Sey Deresi
GD Anadolu orojenik kusaginda, Orta Eosen yasli Maden
Grubu igerisinde yer alir. Melafan formasyonuna ait meta-mafik
volkanoklastik ile meta-klastik tortul kayaglar icerisinde gelisen
cevherlesme, D-B dogrultulu ve 15°KD egimli olup stratiform ve
tabuler cevher govdeleri seklindedir. Cevherin taban kayaglari olan
metatiif-metasilttasi-bazalt sillerinde klorit, serizit, kil ve kuvars

(Piitiirge-Malatya) Cu-Zn-Au-Ag cevherlesmesi,

minerallerinden olusan alterasyon gelismistir. Tavan kayaclarinda
(bazalt-metatiif) ise cogunlukla klorit ve epidot alterasyonu
yaygindir. Alterasyonun siddeti cevher zonuna yaklastik¢a
artmaktadir. Siilfit cevherlesmesi, masifyari-masif, bantli, dissemine
ve stringer damarlar seklinde gelismistir. Yakinsak kisimlari temsil
eden masif cevher zonu, kil-serizit-kuvars-pirit alterasyonuna
sahip stringer cevher zonu tarafindan kusatilmistir. Bantli cevher
ise daha ¢ok 1raksak boliimleri tanimlar. Cevherlesmelerin yilizeyde
oksitlenmesiyle gossan geligmistir. Masif cevher, esas olarak pirit,
daha az kalkopirit, sfalerit, bornit, tennantit ile eser miktarda
fahlerz ve galen igerirler. Gang mineral olarak kuvars gozlenir.
Sey Deresi Cu-Zn-Au-Ag cevherlesmesi ortalama 1,63 %Cu,
0,42 %Zn, 423 ppb Au ve 6,78 g/t Ag tendrlerine sahiptir. Kuvars
minerallerine ait s1vi kapanim verileri cevherlesmenin olusumunda
etkin olan ¢ozeltilerin, ortalama 294°C sicaklik ve %4.65 NaCl
esdegeri tuzluluga sahip olasilikla deniz suyu kokenli oldugunu
gostermektedir. Masif cevher zonuna ait pirtilerin 834S degerleri
%0-1.6 ile %o 6.48 arasinda (n=42; ortalama %o 3.58) olup dar bir
araliktadir. Piritlerin nispeten dar 634S izotop bilesimleri kiikiirtiin
deniz suyundan ziyade okyanus ortas sirt1 bazalt (OOSB), okyanus
adasi bazalt (OAB) veya okyanus kabuguna ait siilfitlerinki ile
karsilastirilabilir. Cevherlesmenin jeolojik ortami, cevher-yan
kaya iligkileri, cevher mineralojisi-petrografisi, sivi kapanim
ve kiikiirt izotop jeokimyasi verileri, Sey Deresi Cu-Zn-Au-Ag
cevherlesmesinin Besshi-tipi (mafik-silisiklastik tip) bir VMS
cevherlesmesi oldugunu géstermektedir.

Anahtar Kelimeler: Besshi tip, mafik-silisiklastik, sivi kapanimi,
kikiirt izotopu, Sey Deresi, Piitlirge

Abstract

The Sey Deresi (Piitiirge-Malatya) Cu-Zn-Au-Ag mineralization
is located in the SE Anatolian orogenic belt, within the Middle
Eocene aged Maden Group. The mineralization developed in
meta-mafic volcanoclastic and meta-clastic sedimentary rocks
belonging to Melafan formation is in the form of stratiform and
tabular ore bodies. Alteration in which chlorite, sericite, clay and
quartz minerals have developed in metatuff-metasiltstone-basalt
sills, which are the footwall rocks of the ore. Chlorite and epidote
alterations are common in the hanging-wall rocks (basalt-metatuff).
The intensity of the alteration increases toward the ore zone. The
sulfide mineralization has developed as massive, semi-massive,
banded, disseminated and stringer veins. The massive ore zone
representing the proximal part is enveloped by the stringer ore
zone with clay-sericite-quartz-pyrite alteration. Banded ore, on the
other hand, defines more distal part. The gossan developed at the
surface due to oxidation of the sulfide ore. The massive ore contains
mainly pyrite, lesser chalcopyrite, sphalerite, bornite, tennantite,
and traces of fahlerz and galena. Quartz is observed as a gangue
mineral. Sey Deresi Cu-Zn-Au-Ag mineralization has an average
of 1.63% Cu, 0.42% Zn, 423 ppb Au and 6.78 g/t Ag grades. Fluid
inclusion data obtained from quartz minerals show that the fluids
responsible for the formation of mineralization are probably of sea
water origin, with an average temperature of 294°C and a salinity
0f 4.65% NaCl equivalent. The 6348 values of the pyrites belonging
to the massive ore zone range from %o-1.6 to %o 6.48 (n=42; mean
%o 3.58), in a narrow range. The relatively narrow 034S isotope
compositions of pyrites can be compared with those of sulfides in
mid-ocean ridge basalt (MORB), ocean island basalt (OIB), or from
oceanic crust rather than from seawater. The geological environment
of the mineralization, ore-wall rock relationships, ore mineralogy-
petrography, fluid inclusions and sulfur isotope geochemistry data
indicate that the Sey Deresi Cu-Zn-Au-Ag mineralization is a
Besshi-type (mafic-siliciclastic type) VMS mineralization.

Keywords: Besshi type, mafic-silisiclastic, fluid inclusion, siilfiir
isotope, Sey Deresi, Piitiirge
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Oz

Alpin orojenezinin énemli bir parcasi olan Anadolu, Lavrasya’dan
giineye, Gondvana’dan kuzeye dogru koparak hareket etmis ¢esitli
mikroplakalarin birlesmesinden olugmustur. Anadolu’nun kuzeyi
Pontid Orojenik Kusagi olarak isimlendirilirken, Orta Pontidler bu
kusagin merkez kismini temsil eder. Son yillarda yapilan arama ca-
lismalar1 ve kesifler Jura yasl birimlerin bu bélgede metalojenik bir
provens olusturdugunu gosterir. Jura déneminde varolan bir okya-
nusal litosfer tizerindeki yay Onii-yay-yay gerisi sistemine ait jeo-
dinamik stireglerin, farkli cevherlesme tiirlerini (kromititler, masif
stilfid, porfiri Cu) olusturmak icin tiretken oldugu anlagilmaktadir.
Karaburun cevherlesmesi Orta Pontid Yigisim Kompleksi iginde,
yaklastk D-B uzanimli tektonik dilimler halinde bulunan Jura yash
metamorfik birimler icerisinde yer alir. Cevher yan kayaglart fil-
lit, klorit-fillit, klorit-sist, klorit-epidot sist, aktinolit-epidot-klorit
sistlerden olusur. Bu kayaglar i¢indeki albit, klorit, epidot, aktinolit
mineral birlikteligi yesilsist fasiyesi kosullarinda meydana gelen
metamorfizmay1 isaret eder.

Karaburun cevherlesmesi ¢ok iyi gelismis gosan zonlarina sahip-
tir. Bu gosan zonlarinda hematit, gotit ve lepidokrosit mineralleri
limonitlesmeye eslik etmektedir. Gosan zonlarini takip eden yer
yer iki metre kalinligindaki li¢ zonlar1 sulu demir siilfat ve bakir
siilfat mineralleri igerir. Malahit, azurit, pirit ve bakir siilfat mine-
rallerinin bulundugu okside zon, kovellin, bornit, kalkopirit ve pirit
minerallerinden olusan ince bir zenginlesme zonu ile masif siilfid
cevherine gegis gosterir. Masif siilfid cevheri bantli-saginimli, yari
masif, masif dokularda gézlenir. Cevher parajenezi egemen olarak
pirit ve kalkopirit daha az oranda sfalerit, eser oranda da pirotin
ve manyetitten olusur. Kovellin, bornit, kalkosin siiperjen zengin-
lesme, malahit ve azurit mineralleri ise oksidasyon tirlinleri olarak
goriiliir.

Karaburun cevherlesmesi Cu-Zn egemen olup, yer yer %13 Cu
tendriine ulasan zonlar igermektedir. Cevherlesmenin hem dokusal
ozelliklerinde hem de ekonomik mineral igeriginde siklikla dere-
celenme goriiliir. Cevherdeki derecelenme yani sira, yari masif-ma-
sif dokulu cevher zonlari iginde silislesmis yan kayac pargalart go-
zlenmesi, cevherlesmenin deniz tabani alt1 replasman siiregleri ile
iligkili gelistigini isaret eder. Bu durum cevherlesme olusumu igin
hidrotermal metasomatik bir cevher fasiyesinin gelistigini gosterir.
Siyah seyl kokenli fillitler cogunlukla cevherlesmenin taban kayaci
konumundadir. Yan kayag¢ ve cevherlesmeye ait jeolojik, jeokimy-
asal Ozellikler, Karaburun cevherlesmesinin mafik-klastik tip bir
volkanojenik masif siilfid cevherlesmesi oldugunu gosterir.

Anahtar Kelimeler: Karaburun, mafik-klastik tip, Orta Pontidler,
volkanojenik masif siilfid
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Abstract

Anatolia region, one of the important part of the Alpine Orogeny,
constitute amalgamation of the variety of microplates broke away
from Laurasia towards south and Gondwana towards north. Nort-
hern Anatolia region is called as Pontide Orogenic Belt and Central
Pontides represent the centre parts of this belt. Studies, exploration
programs and discoveries over the years indicate that Jurassic units
constitute a metallogenic province in the region. Geodynamic pro-
cesses of the Jurassic oceanic lithosphere and associated fore-arc,
arc, and back-arc components were fertile enough to form different
mineralization types (i.e. chromitites, massive sulfide, porphyry
Cu). Karaburun mineralization is located in the Central Pontide
Accretionary Complex and associated with the Jurassic metamorp-
hic-tectonic slices trending approximately E-W direction. Wall ro-
cks of the mineralization are defined as phyllite, chlorite-phyllite,
chlorite-schist, chlorite-epidote schist, actinolite-epidote-chlorite
schist. The mineral assemblage of albite, chlorite, epidote and ac-
tinolite display metamorphism under greenschist facies conditions.

Karaburun mineralization has well-developed gossan zones. Hema-
tite, goethite and lepidocrocite are accompanied by limonitization
within these zones. Leach zones following those may reach up to 2
meters in thickness and are mainly composed of hydrous iron sulp-
hate and copper sulphate minerals. The oxidized zone with mala-
chite, azurite, pyrite and copper sulphate minerals transitions to
massive sulfide ore with a thin enriched zone consisting of covelli-
te, bornite, chalcopyrite and pyrite minerals. The ore textures are
banded-disseminated, semi massive and massive. The main mineral
paragenesis is represented by the following minerals; pyrite, chal-
copyrite and lesser amounts of sphalerite, trace amounts of pyrrho-
tite and magnetite. Covellite, bornite, chalcocite are the products
of supergene enrichment processes and malachite and azurite are
formed due to oxidation.

Karaburun mineralization is Cu-Zn dominant and occassionaly has
zones reaching up to 13 % wt Cu. Grading is mostly observed in
both the textural properties and the economic mineral content of
the mineralization. Additionally, the existence of silicified host-ro-
ck relicts within the semi-massive and massive ore zones indicates
that the mineralization has developed by sub-seafloor replacement
processes, which indicates the development of a hydrothermal me-
tasomatic ore facies for mineralization formation. Black shale ori-
ginated phyllite units mostly constitute footwall of the mineralizati-
on. The geological and geochemical characteristics of the wall-rock
and mineralization indicate that the Karaburun mineralization is
a mafic-clastic type volcanogenic massive sulfide mineralization.

Keywords: Central Pontides, Karaburun, mafic-clastic type, volca-
nogenic massive sulfide
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Pontid Orojenik Kusagi, Alp-Himalaya Orojeni ig¢indeki Anadolu
segmentinin kuzeyini temsil etmekte olup birbirleriyle okyanuslar
tarafindan ayrilmis olan Istranca, istanbul ve Sakarya zonlarinin
birlesiminden olusur. Orta Pontidler, Sakarya zonunun merkezi
kesimlerinde yer alir. Bu zonun temeli, Variskan metamorfik
birimler yani sira Paleozoyik yasli granitoyidler ve Permo-
Triyas yash diisiik dereceli metamorfik kayaclardan olusur. Orta
Pontidler’de bu karmagik temel tizerinde yaklasik dogu-bati
uzanimli tektonik dilimler halinde yer alan Jura yasli okyanusal
birimler VMS yataklarina ev sahipligi yapar. Bu birimler ofiyolitik
volkanik sekans (bazalt) ve epiofiyolitik ortii kayalar1 (seyl), derin
deniz sedimanlar1 (fillit) ve bunlarla iliskili mafik karakterli sil/
lavlar ile okyanusal ada yayi volkanik (bazalt, andezit, dasit)
kayaglarindan olusur. Orta Pontid VMS yataklarindan Mafik Tip
VMS yatag: ofiyolitik volkanik sekans, Mafik-Klastik Tip VMS
yataklart derin deniz sedimanlar1 ve bu sedimanlari kesen mafik
karakterli volkanik birimler, Bimodal-Mafik Tip VMS yataklari ise
okyanusal ada yay1 volkanik sekansi i¢inde bulunmaktadir.

Orta Pontidlerdeki VMS yataklarina ev sahipligi yapan kayaglar (U/
Pb zirkon) ve VMS cevherlerinin (Re/Os) radyometrik yas verileri bu
birimlerin olusumu i¢in Erken-Orta Jura araligini isaret etmektedir.
Bu zaman araliginda var olan bir okyanusal litosfer {izerinde yay
onii — yay-yay ard1 iglii sistemi gelismistir. Cu egemen ve Co igeren
Mafik Tip VMS sistemi yay ard1 havza riftlesmesi ile, Cu egemen
Mafik-Klastik Tip VMS sistemi yay ve yay ardi havza arasindaki
bir alanda derin deniz sedimanlar1 ile, Cu-Zn egemen ve Au igeren
Bimodal-Mafik Tip VMS sistemi ise ada yay1 volkanik birimleri
ile iligkili olugmustur. Radyometrik yas verileri ve yan kayag
jeokimyasi (tiim kayag, iz element, nadir toprak element-NTE, Zr-
mineral kimyast) yani sira cevherlesmelerin jeokimyasal 6zellikleri
de zamansal ve mekansal olarak Orta Pontid VMS yataklarmin ayn1
okyanusal litosfer iizerinde farkli tektono-magmatik ortamlarda
gelistigini isaret eder.

Anahtar Kelimeler: Ada yay1, masif siilfid, Orta Pontid, okyanusal
litosfer

Abstract

Pontide Orogenic Belt represents the northern Anatolian segment
of the Alpine-Himalayan Belt. Amalgamation of Strandja Massif,
Istanbul and Sakarya Zones, seperated from each other with oceans,
consitute this belt. Central Pontides is located in central part of the
Sakarya Zone. The basement is composed of Variscan metamorphic
units, Paleozoic granitoids and Permian-Triassic low grade
metamorphic units. The Jurassic oceanic units, which are located as
tectonic slices extending approximately E-W overlying this complex
basement, host VMS deposits in the Central Pontides. These units
are ophiolitic volcanic sequence (basalt) and epi-ophiolitic cover
units (shale), deep marine sediments (phyllite) and associated mafic
sill/lavas, oceanic island arc volcanics (basalt, andesite, dacite).
VMS deposits in the Central Pontides show different characteristics
such as mafic-type related with ophiolitic volcanic sequence, mafic-
clastic type deposits associated with deep marine sediments and
mafic volcanics cutting cross those and bimodal-mafic type deposits
Jformed by volcanic products of the associated oceanic island arc.
Radiometric age data of the host-rocks (U/Pb zircon) and VMS ores
(Re/Os) in the Central Pontides indicate the Early-Middle Jurassic
periodforthe formation of these units. Fore-arc basins, arc and back-
arc components were developed over the same oceanic lithosphere
during that period. Cu-dominant and Co-including mafic-type VMS
system was formed during the back-arc basin rifting processes.
Cu-dominant mafic-clastic type VMS systems were emplaced in a
region with deep marine sediments between arc and back-arc basin.
Au-bearing bimodal-mafic type VMS deposits, on the other hand,
were formed by island arc volcanic units. Radiometric age data
and wall-rock geochemistry (whole rock, trace element, rare earth
element-REE, Zr-mineral chemistry) together with geohemical
characteristics of the given mineralizations indicate that Central
Pontide VMS deposits were temporally and spatially formed over
the same oceanic lithosphere with different tectono-magmatic
environments.

Keywords: Central Pontides, island arc, massive sulfide, oceanic
lithosphere
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[zmir-Ankara-Erzincan Kenet Zonu icerisinde ve Ankara ilinin 15
km kuzeybatisinda bulunan Yakacik koyii civarinda, kirectaslari,
serpantinitler ve manyezit olusumlari yiizlekler sunmaktadir. Bu
caligmada serpantinitler, kirectaslari ile daha 6nce literatiirde yer
almayan manyezit olusumlarinin mineralojisi, petrografisi, XRD
karakteristikleri, jeokimyasal 6zellikleri ve C-O izotop icerikleri
kullanilarak cevherlesmeyi meydana getiren akiskan(lar)in kdkensel
incelemesi yapilmistir.

Bolgedeki
serpantinit, gabro, diyabaz, bazalt, radyolarit ve kiregtaslarini igeren

manyezit cevherlesmesi Yakacik koyili civarinda
olistostromal diizeylerden olusan Kapakl: {iyesine ait serpantinitler
icerisinde damar-agsal (stokvork) ve kuvarsli manyezit damarlari
seklindedir. Bu damarlar cogunlukla fay diizlemlerinin eklem
ve kiriklart boyunca goriilmekte olup genel olarak KB-GD
dogrultuludur.

Serpantinit kayacinin ana mineral bilesenleri olivin, ortopiroksen
ve serpantin grubu minerallerden olustugu, tali mineral olarak ise
manyezit, talk, klorit, spinel, kuvars, kalsit ve opak mineralleri
icerdigi tespit edilmistir. Serpantinitler icerisinde ayrica optik
engebesi yliksek olmayan tipik mor-pembe renkli kemererit
mineralleri saptanmistir. Manyezit damarlarinin  kriptokristalin
ve mikro kristalin yap1 gosterdigi ve manyezitlere kuvars, klorit,
dolomit, serpantin mineralleri eslik ettigi saptanmigtir. Stokvork
manyezitlerde ise kuvars, serpantin, olivin kalintilari, kalsit ve
dolomit mineralleri bulunmaktadir. XRD ¢alismalar1 kapsaminda,
bolgede ultramafik birimler igerisinde yiizlek veren manyezitli
ornekler icerisinde dolomit, kuvars, kalsit ve serpantin oldugu ve
kil minerallerinin ise simektit ve kaolinitten olustugu goriilmiistiir.
Jeokimyasal ¢alismalar sonucunda elde edilen degerler, manyezit
olusumlariinultramafik kayaglarla iliskili oldugunu yansitmaktadir.

C-O izotop c¢alismalart sonucunda manyezitte 313C (VPDB)
degerinin %0-3.07 ile 9.67 arasinda, 5180 (VSMOW) degerinin ise
%0 23.05 ile 27.49 arasinda; kirectaginda 613C (VPDB) degerinin
%0 0.20 ile %o 3.74 arasinda, 5180 (VSMOW) degerinin ise %o
27.05 ile %o 8.96 arasinda oldugu saptanmistir. Elde edilen degerler
Yakacitk bdlgesi
kayaglar igerisinde damar ve stokvork tipi cevherlesmeler oldugu

manyezitlerinin, serpantinlesmis ultramafik

ve bolgede yiizlek veren Jura yash kiregtaslarindan CO2’nin
dekarbonasyonu sonucunda olustuguna isaret etmektedir.

Anahtar Kelimeler: Ankara, C-O izotop, jeokimya, kemererit,
manyezit, XRD
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Abstract

Limestone, serpentinite, and magnesite occurrences crop out around
Yakacik village, located 15 km northwest of Ankara within the Izmir-
Ankara-Erzincan Suture Zone. Within the scope of this, mineralogy,
petrography, XRD characteristics, geochemical features and C-O
isotope contents of the serpentinized ultramafic rocks, limestones,
and previously unknown magnesites occurences will be evaluated
in order to find out genesis of the ore-forming fluid(s).

Magnesite mineralizations are observed in two different forms
as quartz magnesite veins and as vein-stockworks within the
serpentinites of the Kapakli member, which consists of olistostromal
levels containing gabbro, serpentinite, basalt, radiolarite, diabase,
and limestones. These veins are mostly seen along the joints and
fractures of the fault planes and are generally NW-SE trending.

The main minerals of the serpentinite rock include olivine,
orthopyroxene and serpentine group minerals whereas accessory
minerals are represented by magnesite, talc, chlorite, spinel,
quartz, calcite and opaque minerals. Typical purple-pink colored
kammererite minerals with low optical relief were also detected
within the serpentinites. Magnesite veins show cryptocrystalline
and microcrystalline structures and magnesite is accompanied by
quartz, chlorite, dolomite and serpentine minerals. As a result of
XRD studies, the rock-forming minerals are magnesite, dolomite,
quartz, calcite, and serpentine, while clay minerals are composed
of smectite and kaolinite. The values obtained from the geochemical
analyses reflect that magnesite formations are associated with
ultramafic rocks.

Magnesite has values for 013C (VPDB) that range from-3.07 to
9.67%o and for 6180 (VSMOW) that range from 23.05 to 27.49%o.
Limestone has a 013C (VPDB) values between 0.20 and 3.74%o,
and 0180 (VSMOW) values between 27.05 and 8.96%o. It indicates
that the magnesites of the Yakacik region are vein-and stockwork-
type mineralizations within the serpentinized ultramafic rocks and
they were formed as a result of the decarbonation of CO2 from the
Jurassic limestones.

Keywords: Ankara, C-O isotope, geochemistry, kammererite,
magnesite, XRD
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Kargi Ofiyolitik Melanjinda Gozlenen Cu-Zn Cevherlesmesinin Jeolojik ve
Jeokimyasal Ozellikleri

Geological and Geochemical Characteristics of Cu-Zn Mineralization Observed in Kargi Ophiolitic Melange
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Oz
Pontid kusagi boyunca onemli Cu-Zn zenginlesmeleri bulunur.

Kargt (Corum) dogusunda (Orta Pontidler) Ofiyolitik Melanja ait
birimler igerisinde de Cu-Zn cevherlesmesi gozlenir.

Bu bolgede temeli metamorfikler ve lizerinde ise tektonik dokanakla
ofiyolitik melanja ait birimler olusturur. Melanj serpantinit, diyorit,
gabro, diyabaz, bazalt, radyolarit ve kirectaglarindan olusur. Bu
karmasik litolojiler icerisinde deformasyonlara bagli olarak egim
atimh fay sistemleri gelismistir. Bu fay zonlarinda da kuvars
damarlart ile iligkili damar tipi Cu-Zn cevherlesmesi gozlenir.
Dedeninyurdu ve Yergen bolgelerinde N75E dogrultulu fay
diizleminde cevher damarlari yer alir.

Mineral parajenezi kalkopirit, sfalerit, pirit, hematit, bornit, kovellit,
gotit, malakit, limonit ve kuvarsdan olusur. Cevher zonunda Cu
75074 ppm’e Zn degeri ise 1820 ppm’e kadar ulasir. Cevherlesme
ile iliskili piritlerin 634S degerleri %03,43-3,96 arasindadir.

Kuvars damarlarinda birincil kapanimlarda yapilan
mikrotermometrik 6l¢iimlerde 6tektik sicaklik (Te)-70,2 ile-50,3 °C
ve son buz ergime (Tmice) degerleri ise-22 ile-6,2 °C arasindadir.
% NaCl tuzluluk esdegerleri 9.47-19.6 arasinda olup homojenlesme
sicakliklari da (Th, oC) 137-195 °C arasindadir.

Mineral kimyasi caligmalarinda piritlerde Co/Ni oraninin 1’den
biiytik oldugu, sfaleritlerde ise Zn/Cd oraninin 120-133 arasinda
oldugu belirlenmistir.

Yukarida elde edilen verilere gore bu bolgede damar tipi hidrotermal
bir cevherlesme oldugu belirlenmistir.

Anahtar Kelimeler: Pontid, melanj, Cu-Zn, mineral kimyasi,
damar tipi

Abstract

The Pontide belt contains significant Cu-Zn enrichments. Cu-Zn
mineralization has also been observed in the ophiolitic mélange
units in the east of Kargt (Corum) (Central Pontides).

Metamorphic basements and tectonically overlying units of
ophiolitic mélange are observed in this region. Serpentinite, diorite,
gabbro, diabase, basalt, radiolarite, and limestones comprise the
melange. Inclination thrust fault systems have formed as a result
of deformations within these complex lithologies. Vein-type Cu-Zn
mineralization associated with quartz veins is observed in these
fault zones. Ore veins are located in the N75E-oriented fault plane
in the Dedeninyurdu and Yergen regions.

Mineral paragenesis is represented by chalcopyrite, sphalerite,
pyrite, hematite, bornite, covellite, goethite, malachite, limonite,
and quartz. In the ore zone, Cu reaches up to 75074 ppm and
Zn up to 1820 ppm. The 634S values of pyrites associated with
mineralization are between %o03,43 and 3,96.

Microthermometric measurements of primary inclusions in quartz
veins show eutectic temperatures (Te) between-70.2 and-50.3 °C
and final ice melting (Tmice) values between-22 and-6.2 °C. % NaCl
salinity equivalents are between 9.47-19.6 and homogenization
temperatures (Th, oC) are between 137 and 195 °C.

Electron Probe Micro Analysis (EPMA) studies revealed that the
Co/Ni ratio in pyrites is greater than 1 and the Zn/Cd ratio in
sphalerites is between 120 and 133.

According to the data obtained above, it is determined that there is
a vein-type hydrothermal mineralization in this region.

Keywords: Pontide, melange, Cu-Zn, mineral chemistry, vein-type
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Kenet Kusaklari Jeodinamigi: Okyanusal Yitim Kita-Kita Carpismasina Nasil Evrildi?

Geodynamics of Suture Zones: How Ocean Subduction Evolves into Continental Collision?

Oguz Hakan Go6giis
Avrasya Yer Bilimler Enstitiisii, Istanbul Teknik Universitesi, Istanbul, T tirkiye
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0z Abstract
Genel olarak, kenet bolgeleri, Onceki okyanusal litosferin By and large, suture zones are defined by former continental

dalimi sonrasinda gerceklesen eski kitasal carpisma bdlgeleri
tarafindan tanimlanir. Bununla birlikte, kenet izlerinin net bir
sekilde gosterilmesi, yitim tiplerindeki karmasikliklar ve bunlarla
iliskili tektonik davramslar nedeniyle engellenmektedir. Ornegin,
okyanus yitiminin nerede bittigi ve kitasal yitimin nerede basladigi
genellikle jeolojik kayitlarda iyi temsil edilmez. Bunun nedeni,
okyanusal ve kitasal litosferlerin reolojik 6zelliklerinin ve kaldirma
kuvvetinin belirgin sekilde farklt olmasidir. Bu g¢alismada, iki
karsit kitasal yitim mekanizmasi-okyanus tabaninin yok olmasini
takiben-sayisal jeodinamik modellerle gosterilmektedir. Bu
modeller, eriyik yayilimi ve yiiksek ¢oziiniirliklii kayma zonu
olusumu da dahil olmak iizere tiim jeolojik siire¢ yelpazesini temsil
etmez, ancak carpismali orojenez sirasinda kenet zonu gelisimini
yorumlamak igin yararli bir gergeve saglarlar. Ozetle, model 1,
Alpler igin ileri siiriilen iddialara benzer sekilde, litosferin tektonik
evrimindeki simetrinin iyi tanimlandigi, iizerleyen plaka ile dalan
plaka arasindaki kenetlenmeyi gosterir. Model 2, Himalaya yitim
sistemlerine benzer sekilde daha asimetrik bir geometriye doniisiir
ve Model 1°den farkli olarak asagi1 dalan levhanin yitimi belirgindir.
Model 2°de levhalar kenetlenmez ve kitasal delaminasyona dogru
gelisme gosterir. Model 2°de kenet kusagi iist plakaya dogru
zamanla taginirlar ve hareketlidirler. Bu sonuglar, simdiye kadar ¢ok
sayida jeolojik veri araciligiyla kavramsal modellerin gelistirildigi
Anadolu litosferindeki kenet olusumunu agiklamaya yardimei
olabilir, zira bu alanda kag ¢arpigsma zonunun hangi okyanus yitimine
atfedildigini belirleme konusunda zorluklar devam etmektedir.

Anahtar Kelimeler:
reolojisi, Alp-Himalaya orojenik sistemi

Kenet kusaklari, Jeodinamik, Tagkiire

collision zones in which preceding ocean lithosphere subducts in
the course of orogenesis. However, the clear indication of such
suture traces are hindered owing the complexities in the subduction
types and their associated tectonic behaviours. For example,
where ocean subduction ends and continental subduction begins is
often times not well represented in the geological record. This is
because the rheological characteristics and buoyancy of oceanic
and continental lithospheres are markedly different. Here, two
contrasting continental subduction mechanisms —following to ocean

floor obliteration-are shown through numerical geodynamic models.

These models do not represent the entire spectrum of geological
processes, including melt propagation and high resolution shear
zone formation, however, they provide useful framework for
interpreting the suture zone evolution during collisional orogeny.
Namely, model 1 shows coupling between the overriding (upper)
plate and the subducting one where the symmetry in tectonic
evolution of the lithosphere is well defined, similar to assertations
made for the Alps. Model 2 develops into more assymetric geometry
akin to the Himalayan subduction systems with subduction of the
downgoing plate is prominent unlike Model 1. Model 2 represents
decoupling and evolves into continental delamination. It is worth
to note that the sutures are mobile in also model 2 where it is
transported towards the overriding plate. These results may help
to account for suturing across Anatolian lithosphere where until
now conceptual models through a wealth of geological data are
developed. There the challenges remain in terms defining how many
sutures and which ocean floor it is attributed to.

Keywords: Suture zones, Geodynamics, Lithosphere rheology,
Alpine-Himalayan orogenic system
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Eldivan-Sabanézii (GB Cankir1) Cevresinde Ankara Melanji’nin Jeolojik Evrimi: i1k Sonuclar

Geological Evolution of the Ankara Mélange in the Eldivan-Sabanozii Region (SW Cankiri): Preliminary
Results
Ezgi Saglam’, Aral I. Okay'
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izmir-Ankara-Erzincan kenedi, Pontidler ve Anatolid-Torid Bloku
arasinda Tetis okyanusunun yittigi sinira karsilik gelmektedir. Bu
kenedin yaklasik olarak merkezinde yer alan Ankara Melanji, Triyas
yagli Karakaya Kompleksi ve Kretase yasli ofiyolitik melanji olmak
tizere iki tiir eklenir prizmadan olusmaktadir. Bu ¢alisma kapsaminda
Kretase yaslt Ankara Melanji’nin Eldivan ve Sabandzii ¢cevresinde
mostra veren kayalari incelenmistir. Bélgede ofiyolit dilimi, ofiyolitik
melanj ve filis ¢okelleri (Karadag Formasyonu) olmak {izere {i¢ ana
birim bulunmaktadir. Bu birimler, batiya verjanslt bindirmeler ile
birbirleri tizerine bindirmis kuzey-giiney uzanimli birimler olarak
gozlemlenmektedir. Ofiyolit dilimi, alttan iiste dogru peridotitler-
piroksenitler, seyrek olarak katmanli gabrolar, izotropik gabrolar,
diyabazlar ve yaygin plajiogranitlerden olusmaktadir. Ofiyolit
kismen diizenli bir i¢ yapiya sahip gibi goriinse de manto ve kabuk
kayalar1 arasinda pseudo-stratigrafik bir dokanak goriilememistir.
Diyabazlart kesen farkli plajiogranit dayklarindan alman ti¢ 6rnek
U-Pb zirkon yontemi ile yaslandirilmistir ve olusum yaslari Erken
Jura (177.4 £ 1.0 Ma, 176.2 = 3.1 Ma ve 177.1 £ 2.1 Ma) olarak
bulunmustur. Ofiyolitik melan;j igerisinde bazalt, radyolaryali ¢ort,
pelajik kiregtasi, pelajik camurtasi ve s1g denizel kirectas: bloklart
yer almaktadir. Radyolaryali ¢ortlerin yaslari 6nceki calismalarda
Erken Jura ve Erken Kretase olarak bulunmustur. Bu ¢alismada, s1g
denizel kiregtasi bloklarinda bulunan foraminiferlerin (Crescentia
sp., Verneuilinoides sp.) yasi, Kimmericiyen-Valanjiniyen olarak
belirlenmistir. Onceki jeokimyasal caligmalara gére ofiyolitik
melanj icerisindeki bazaltlar, okyanus adasi bazalti karakteristigi
gosterirken, ofiyolit dilimindeki gabro, diyabaz ve plajiogranitler
dalma-batma zonu karakteristigi gostermektedir. Ofiyolitik
melanj igerisinde bulunan sig denizel kirectaglari ve okyanus
adasi bazaltlar1 Erken Jura-Erken Kretase yash bir denizalti tepesi
ortamini isaret etmektedir. Bolgedeki diger birimleri tektonik olarak
orten Karadag Formasyonu, kumtasi, ¢amurtasi, kirectas:, killi
kiregtast, kalsitiirbidit ve radyolaryali ¢ort ara seviyelerinden olusan
bir tiirbidit istifidir. Istiften alinan bir kiregtas1 6rnegi, foraminiferler
(Coscinoconus sp., Labyrinthidoma sp., Verneuilinoides sp.)
ile Kimmericiyen-Valanjiniyen olarak yaslandirilmistir. Bu ilk
bulgular, Karadag Formasyonu’nun muhtemelen Ge¢ Jura-Erken
Kretase yash yay onii ¢okellerini temsil ettigini gostermektedir.
Calismanin ilk sonuglari, Ankara Melanji’'nin Eldivan-Sabandzii
cevresinde tektonik birimler halinde gézlemlendigini, bu birimlerin
Erken Jura-Erken Kretase boyunca olustugunu ve sonrasinda farkli
doénemlerde Pontidlerin giiney kenarina eklendigini gostermektedir.

Anahtar Kelimeler: Ankara Melanji, Izmir-Ankara-Erzincan
kenedi, ofiyolit, ofiyolitik melanj, Tetis okyanusu
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Abstract

The Izmir-Ankara-Erzincan suture represents the boundary between
the Pontides and the Anatolides-Taurides along which the Tethyan
ocean was subducted. The Ankara Mélange consists of two different
subduction-accretion complexes (the Karakaya Complex and the
ophiolitic mélange), and is located approximately in the centre of
the suture. In this study, the Eldivan-Sabandzii region, which is one
of the areas where the Ankara Mélange is well exposed, was studied.
There are three main units in the Eldivan-Sabanézii region: an
ophiolite slice, an ophiolitic mélange and flyschoidal sedimentary
rocks (the Karadag Formation). These N-S striking units were
imbricated with thrust faults verging towards the west. Although
the ophiolite slice seems to have a partial internal structure with
from bottom to top peridotites-pyroxenites, rare layered gabbros,
isotropic gabbros, diabases and abundant plagiogranites, a
pseudo-stratigraphic contact between mantle rocks and crustal
rocks is not observed. Three samples from different plagiogranite
dykes cutting diabases yielded Early Jurassic formation age with
U-Pb zircon ages of 177.4 = 1.0 Ma, 176.2 = 3.1 Ma and 177.1 +
2.1 Ma. The ophiolitic mélange is composed of basalts, radiolarian
cherts, pelagic limestones, pelagic mudstones and shallow marine
limestone blocks. Previous data showed that the ophiolitic mélange
includes Early Jurassic and Early Cretaceous radiolarian cherts.
In this study, the age of shallow marine limestones is determined
as Late Jurassic — Early Cretaceous based on Crescentia sp. and
Verneuilinoides sp. According to previous geochemical studies,
basalts in the ophiolitic mélange show ocean island basalt
characteristics, while gabbros, diabases and plagiogranites in the
ophiolite slice show supra-subduction zone characteristics. The
presence of ocean island basalts and shallow marine limestones
within the ophiolitic mélange indicates an oceanic seamount
environment during the Early Jurassic-Early Cretaceous. The
Karadag Formation, which tectonically overlies the other units
in the region, is a turbidite sequence consisting of sandstone,
mudstone, limestone, clayey limestone, calciturbidites and
radiolarian chert interlayers. A limestone sample from the Karadag
Formation is dated as Late Jurassic — Early Cretaceous based on
Coscinoconus sp., Labyrinthidoma sp. and Verneuilinoides sp. The
Karadag Formation probably represents accreted Late Jurassic-
Early Cretaceous fore-arc deposits. Preliminary results show that
the Ankara Mélange in the Eldivan-Sabanozii region is composed
of tectonic units, which were formed during Early Jurassic to Early
Cretaceous and accreted during different periods to the southern
margin of Pontides.

Keywords: Ankara Mélange, Lzmir-Ankara-Erzincan  suture,

ophiolite, ophiolitic mélange, Tethys ocean



5. Uluslararas1 Katilimli 75. Tiirkiye Jeoloji Kurultay1
10-14 Nisan 2023, Ankara, Tiirkiye

April 10-14, 2023, Ankara, Tiirkiye

75" Geological Congress of Tiirkiye with International Participation

7 “Tlrkiye Jeoloji Kurultayi

G

“Congress of Turkiye

Sogiit Metamorfitleri’nin (Orta Sakarya, Tiirkiye) Tiim Kaya¢ Jeokimya ve Kirintih Zirkon Yas

ewe

Verileri: Sakarya Tektonik Birligi’nin Jeodinamik Evrimi I¢in Cikarimlar
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Tiirkiye): Implications for the Geodynamic Evolution of the Sakarya Composite Terrane
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Sogiit metamorfitleri Orta Sakaryabdlgesinde yer almakta ve Sakarya
Tektonik Birligi’nin (STB) onemli Variskan temel birimlerinden
birini temsil etmektedir. Bu birim g¢ogunlukla paragnays, mika
sist, kuvars sist, metagranit, amfibolit ve mermer tiirii kayaglardan
meydana gelmektedir. S6giit metamorfitleri Permo-Karbonifer ve
Siliiriyen yasli granitoyitler tarafindan kesilmekte ve erken Jura-
Erken Kretase yaslt neritik kiregtaslart ve Eosen yasl kumtaslari,
silttaglar1 ve seyller tarafindan uyumsuzlukla ortiilmektedir.

Bu ¢aligmada, S6giit metamorfitleri’nin tektono-magmatik evrimini
daha iyi anlamak amaciyla birim igerisindeki metasedimanter
ve metamagmatik birimlerden tim kaya¢ jeokimya ve kirintili
zitkon U-Pb yas verileri sunulmustur. Metasedimanter birimlerden
elde edilen tim kayac jeokimya verileri, bu birimlerin aktif bir
kita kenar1 iizerindeki felsik kaynaklardan beslendigine isaret
etmektedir. Amfibolit Orneklerinin jeokimyasal karakteristikleri
ise bu kayaclarin okyanusal yay-ardi tektonik ortamda olustugunu
ortaya koymaktadir. Metasedimanter birimler igerisindeki kirmtili
zitkonlardan (n=284) elde edilen uyumlu LA-ICP-MS U-Pb
yaslari, biiyiik oranda Neoproterozoyik (%59) ve Paleoproterozoyik
(%25) ve daha az oranda Arkeen (%9), Ordovisiyen (%3),
Mezoproterozoyik (%1), Devoniyen (<%]1) ve Siliiriyen (<%]1)
yas popiilasyonlarindan olusmakta ve en gen¢ yas pik verisine
gore 491 My (Ge¢ Kambriyen; n=11) iist depolanma yasinin
varligina igaret etmektedir. Dikkate deger sekilde, Neoproterozoyik
yas popiilasyonu 598 My ve 650 My yas pikleri ile karakterize
edilmekte olup bu tiir kaynak alanlar hentiiz Tiirkiye’de iyi derecede
tanimlanmamustir.

Jeokimya ve jeokronolojik veriler birlikte degerlendirildiginde
Sogiit metamorfitlerine ait kayaglarm protolitlerinin =~ Geg
Kambriyen doneminde aktif bir kita kenarindan tiirediklerini ve/
veya beslendiklerini gostermektedir. Bu kayaglar Erken Karbonifer
doneminde Variskan orojenezi esnasinda metamorfize olmuslardir.

Anahtar Kelimeler: Aktif kita kenari, kirintili zirkon U-Pb
yaslandirma, Sakarya Tektonik Birligi, tim kaya¢ jeokimya,
Variskan orojenezi

Abstract

The Sogiit metamorphites are located in the Central Sakarya region
and represent one of the important Variscan basement units in the
Sakarya Composite Terrane (SCT). This unit consists of mostly
paragneiss, mica schist, quartz schist, metagranite, amphibolite
and marble. The Sogiit metamorphites are cut by the Permo-
Carboniferous and Silurian granitoids and unconformably overlain
by the lower Jurassic-lower Cretaceous neritic limestones and the
Eocene sandstones, siltstones and shales.

This study reports combined whole-rock geochemical and detrital
zircon U-Pb age data from the metasedimentary and metamagmatic
rocks in the Sogiit metamorphites in order to better understand its
tectono-magmatic evolution. The whole rock geochemical data
from metasedimentary rocks indicate that they were derived from
felsic sources in an active continental margin. The geochemical
characteristics of the amphibolite samples reveal that they were
formed in an oceanic back-arc tectonic setting. The concordant
LA-ICP-MS U-Pb ages for detrital zircons (n=284) from
metasedimentary rocks are mainly composed of Neoproterozoic
(59%) and Paleoproterozoic (25%), and lesser amount of Arkeen
(9%), Ordovician (3%), Mesoproterozoic (1%), Devonian (<I%)
and Silurian (<1%) age populations, and imply the presence of 491
Ma (late Cambrian, n=11) maximum depositional age based on the
youngest age peak. Of note, the Neoproterozoic age population is
characterized by 598 Ma and 650 Ma age peaks, and these source
regions have not been well-defined yet in Tiirkiye.

The combined geochemical and geochronological data suggest that
the protolith rocks of the Sogiit metamorphites could have been
derived and/or fed from an active continental margin during the
late Cambrian. These rocks have been metamorphosed in the early
Carboniferous during the Variscan orogeny.

Keywords: Active continental margin, detrital zircon U-Pb
dating, Sakarya Composite Terrane, variscan orogeny, whole rock
geochemistry
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Afyon Zonu Metamorfizmasi ve Tetis Ofiyolitlerinin Yerlesimi: Murat Dag: (Kiitahya—Usak)
Bolgesi i1k Sonuclar

The Afyon Zone Metamorphism and Emplacement of the Tethyan Ophiolites: Preliminary Results from the
Murat Mountain (Kiitahya—Usak) Region

Turgut Duzman, Aral i. Okay, Giiltekin Topuz

Istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisii, Maslak, 34469 Istanbul, Ti iirkiye
(duzman@itu.edu.tr)

Oz

[zmir-Ankara Kenedi giineyinde yer alan Anatolid-Torid Bloku
farkli tektonik zonlardan olusmaktadir. Bu tektonik zonlardan
birini temsil eden Afyon Zonu, Paleozoyik yash pasif kita kenari
ve Mesozoyik yasl platform karbonat ¢okellerinden olusur. Afyon
Zonu’nun Paleozoyik-Mesozoyik istifi, Tetis okyanusunun kuzeye
dogru dalma-batmasi sonucunda en st Kretase-Paleosen’de
yesilsist fasiyesinde metamorfizmaya ugramistir. Afyon Zonu’nun
giney smirlarinda (Kitahya-Usak, Murat Dagi) yaptigimiz
caligmada, alttan tiste dogru, Afyon Zonu metamorfitleri, ofiyolitli
melanjlar ve ofiyolitler olmak tizere {i¢ tektonostratigrafik birim
tanimlanmigtit. Afyon Zonu metamorfitleri mikasist, kuvarsit,
metakonglomera,  metakumtagi-fillat  ardalanmasi,
ve az miktarda metabazitlerden olusmaktadir. Afyon Zonu

mermer

metamorfitlerinin iizerine tektonik dokanak ile Ge¢ Kretase yash
ofiyolitli melanjlar gelmektedir. Ofiyolitli melanjlar deforme olmus
serpantinit icerisinde tektonik bloklar halinde bulunan rekristalize
kirectasi, radyolaryali ¢ort, camurtasi, bazalt ve diyabazdan olugur.
Ofiyolitli melanj baskin olarak deforme olmus serpantinitlerden
(>%60) meydana gelir ve serpantinit melanj olarak isimlendirilebilir.
Ofiyolit tabant metamorfitleri, amfibolit ve garnet-amfibolit ile temsil
edilip, kiigiik dilimler halinde ofiyolitli melanj igerisinde ve ofiyolit
ile ofiyolitli melanj dokanagina yakin bolgelerde gézlemlenmistir.
Ofiyolit taban1 metamorfitleri igerisindeki iki amfibolit 6rneginden
Senomaniyen-Turoniyen (90-95 My) U-Pb zirkon yaslar1 elde
edilmistir. Bu yaslar bolgedeki okyanus i¢i yitimin baslangi¢ yasi
olarak yorumlanmigtir. Manto peridotitleri ile temsil edilen, baskin
olarak harzburjit (%90) ve az miktarda diinitten (%10) olusan
ofiyolitler, glineye dogru ofiyolitli melanjlarin ve Afyon Zonu
metamorfitlerinin lizerine itilmistir. Ofiyolitlerin yerlesim yas1 i¢in
literatiirde Geg¢ Kretase’den Paleosen’e (85-60 My) kadar degisen
birgok farkli yas Onerilmistir. Paleosen-Eosen’de Pontidler ile
Anatolidler-Torid Bloku'nun ¢arpigmasi sonucu bolge yiikselmis
ve Miyosen karasal ¢okelleri tiim birimlerin iizerini ortmiistiir.

Anahtar Kelimeler: Anatolid-Torid Bloku, Afyon Zonu, ofiyolitli
melanj, ofiyolit yerlesimi, ofiyolit taban1 metamorfitleri
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Abstract

The Anatolide—Tauride Block, located south of the Lzmir-Ankara
Suture, is composed of different tectonic zones. The Afyon Zone,
which represents one of these tectonic zomes, consists of the
Paleozoic passive continental margin and Mesozoic platform
carbonate deposits. The Paleozoic-Mesozoic sequence of the
Afyon Zone was metamorphosed in greenschist facies in the
latest Cretaceous-Paleocene due to the closure of the northward
subducting Tethys ocean. In this study, three tectonostratigraphic
units were defined on the southern border of the Afyon zone in the
Murat Mountain (Kiitahya—Usak), these are, from base to top:
Afyon Zone metamorphic rocks, ophiolitic mélange and ophiolite.
The Afyon Zone metamorphic rocks consist of micaschist, quartzite,
metaconglomerate, metasandstone-phyllite alternation, marble
and a minor amount of metabasite. The Late Cretaceous ophiolitic
mélange tectonically overlies the Afyon Zone metamorphic rocks.
The ophiolitic mélange consists of tectonic blocks of recrystallized
limestone, radiolarian chert, mudstone, basalt and diabase within
a sheared serpentinite matrix. Since the ophiolite mélange is
predominantly composed of serpentinite (>60%), it can be defined as
a serpentinite mélange. The metamorphic sole rocks are represented
by amphibolite and garnet-amphibolite. These rocks are observed
in small tectonic slices within the ophiolite mélange and near the
ophiolite-ophiolite mélange contact. Two amphibolite samples from
the metamorphic sole yielded the Cenomanian—Turonian (90-95
Ma) U-Pb zircon ages. These ages were interpreted as the initiation
of intra-oceanic subduction. The ophiolite is represented by mantle
peridotites, predominantly composed of harzburgite (90%) and a
minor amount of dunite (10%). The ophiolite was thrust southward
over the ophiolitic mélanges and the Afyon Zone metamorphic rocks.
In literature, different ages, from Late Cretaceous to the Paleocene
(85-60 Ma), were suggested for the emplacement of the ophiolite.
The collision of the Pontides and the Anatolides—Tauride Block
in the Paleocene-Eocene uplifted the region. Miocene continental
deposits lie unconformably over the older units.

Keywords: Anatolide-Tauride Block, Afyon Zone,
mélange, ophiolite emplacement, metamorphic sole rocks

ophiolitic



Uluslararas1 Katilimh 75. Tiirkiye Jeoloji Kurultay:
s 10-14 Nisan 2023, Ankara, Tiirkiye

April 10-14, 2023, Ankara, Tiirkiye

75" Geological Congress of Tiirkiye with International Participation

7 “Tlrkiye Jeoloji Kurultayi

G

37 Congress of Turkiye

“fzmir-Ankara-Erzincan” Kenet Kusag1 (IAES) Uzerine
So-called “Izmir-Ankara-Erzincan” Suture Belt (IAES)

Bora Rojay

Orta Dogu Teknik Universitesi Jeoloji Miihendisligi Béliimii
06800 Ankara, Tiirkiye
(brojay@metu.edu.tr)

Oz

Tetis’in evrimi, Anadolu’da, Vardar (Makedonya-Yunanistan) ve
Sevan-Akera (Ermenistan) bolgelerine baglayan Izmir-Ankara-
Erzincan kenet kusagi (1AES) boyunca iyi kaydedilmistir. Kuzey
orta Anadolu’da (Tiirkiye) “Ankara melanj1i” kusaginin i¢inde yer
aldig1 Izmir-Ankara-Erzincan Kenet (IAES) kusagi, Balkanlar’da
Vardar-Vourinos Zonu’ndan (Makedonya-Yunanistan) Sevan-Akera
Zonu’na (Kigiik Kafkasya-Ermenistan) uzanan Alp-Himalaya
siradaglart i¢inde uzanan Kuzey Anadolu’daki Avrasya ile Anadolu
levhalar arasinda gelismis kenet kusagidir.

Kenet kusagi, kuzeyde Mesozoyik-Paleojen yasli Karadeniz
Magmatik Yayi ile glineyde Anatolid-Torid Plaltformu arasinda
uzanir ve Bati Anadolu’da Biga Yarimadasi’ndan Orta Anadolu’da
Ankara ve Amasya’ya, dogu Pontidlerdeki Pulur Masifi’ne kadar
Kuzey Anadolu’da genis bir yayilima sahiptir. Kretase yash
ofiyolitik melanjlarinin, “terreni Paleozoici” tektonik diliminin
(Triyas Oncesi metamorfitler; Paleozoik metamorfikler), Triyas
yasht kalker bloklu “melanj”inin (Triyas Karakaya Kompleksi)
ve Kretase yasli ofiyolitik bloklu melanjinin (Kretase Ankara
Ofiyolitik Melanj1), Jura-Kretase yasli karbonatlarla birlikte Orta
Anadolu’nun kuzeyinde (IAES) devamlilig1 olan bir deformasyon
kusagina isaret etmektedir. Bu nedenle, Neotetis’inin evriminin
anlasabilmesi i¢in ¢ok 6nemlidir

Kenet, kafatasindakiler gibi iki kemik arasindaki hareketsiz bir
baglantidir. Jeolojik olarak kenet, iki farkli levhaya ait iki ayri
tektonik birligi biraraya getiren, sinirlayan aktif olmayan bir yapidir.
Bu nedenle, bu derin yara izi jeolojik olarak reolojik bir sinir
olmalidir. Kenet, kenet kusagi ve kenet kusagi sinirlart terimlerinin
kullanimi 6nem kazanmaktadir.

Anahtar Kelimeler: Kenet, Kenet Kusagi, Kenet Kusagmin
limitleri, [zmir-Ankara-Erzincan Kenet Kusagi

Abstract

The evolution of Tethys is well-recorded in Anatolia, especially
along the Izmir-Ankara-Erzincan suture zone (iAES), which
connects to the Vardar (Macedonia-Greece) and (Armenia) zones.
The suture belt in northern Anatolia lying along the Alpine-
Himalayan mountain chain that extends from the Vardar-Vourinos
Zone in the Balkans (Macedonia-Greece) to the Sevan-Akera Zone
in the Sevan-Akera (Lesser Caucasus-Armenia), is named the
Lzmir-Ankara-Erzincan Suture (IAES) belt within northern central
Anatolia (Tiirkiye) where “Ankara mélange” belt lie. The suture
belt lies between the Mesozoic-Paleogene Black Sea Magmatic
Arc in the north and Anatolide-Tauride Paltform in the south,
and has an extensive distribution in northern Anatolia, from the
Biga Peninsula in western Anatolia, to Ankara and Amasya in
central Anatolia, to the Pulur Massif in the eastern Pontides. The
distribution of Cretaceous ophiolitic mélanges, tectonic slivers
of terreni Paleozoici (pre-Triassic metamorphics, Paleozoic
metamorphics), “the mélange” with calcareous blocks (mélange
a blocchi calcarei) (Triassic Karakaya Complex) and the mélange
with ophiolitic blocks (Mélange a blocchi ofiolitici) (Cretaceous
Ankara Ophiolitic Mélange with Jurassic-Cretaceous carbonates
marks a continuous deformational belt in northern Central Anatolia
(the IAES). Therefore, it is very crucial in the understanding the
Neotethyn evolution.

Suture is an immovable junction between two bones, such as those
of the skull. Geologically, the suture is inactive structure that
bounds two separate tectonic terrains belonging to two different
plate. Therefore, this scar have to be a geologically rheological
boundary. The terms, suture, suture belt and limits of a suture belt
gain importance.

Keywords: Suture, Suture Belt, limit of a Suture Belt, Lzmir-Ankara-
Erzincan Suture Belt
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Malatya Metamorfiklerinin (Ekinozii, Kahramanmaras) LA-ICP-MS Zirkon Tarihlendirilmesi
ve Yiikselim Zamaninin Diisiik Sicaklik Termokronolojisi ile Hesaplanmasi

The LA-ICP-MS Zircon Dating and the Exhumation History Determined by the Low Temperature
Thermochronology of the Malatya Metamorphics (Ekinézii, Kahramanmarasg)

Semih Gildir', Fatih Karaoglan'?, Erhan Giilyiiz**

! Cukurova Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 01330 Adana, Tiirkiye
2 Department of Geological Processes, Institute of Geology of the Czech Academy of Sciences, 16500 Prague, Czech Republic
3 Van Yiiziincii Yil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 65080 Van, Tiirkiye
* Department of Neotectonics and Thermochronology, Institute of Rock Structure and Mechanics of the Czech Academy of
Sciences, 18209 Prague, Czech Republic
(smhgldr@gmail.com)

Oz
Bugiin Gilineydogu Anadolu Orojenik Kusagi (GAOK) olarak
adlandirilan Anatolid-Torid platformu ile Arap platformunun

carpismasina
Oligosen-Miyosen

sahne olan Giineydogu Anadolu bdélgesinin
kita-kita  carpismalarina

olmustur. Giineydogu Anadolu Orojenik Kusag: kuzeyden giineye

evrimi sahne
Nap zonu, Yigisim Prizmast zonu ve Arap Platformu’ndan
olusmaktadir. Kuzeyde bulunan Nap zonu Ust Nap Alani ve Alt
Nap Alani olarak iki ana tektonik birime ayrilir. Alt Nap daha
¢ok ofiyolitler ve iliskili granitoyidlerden olusurken Ust Nap
metamorfik masiflerden (Malatya, Keban vs.) olusmaktadir.
Bu calismada Malatya Metamorfiklerinin Kahramanmaras ili
Ekindzii ilce sinirlarinda yiizlekler sunan Permiyen-Permiyen
Oncesi Yoncayolu Formasyonuna ait mikasist, amfibol sist
LA-ICP-MS
yontemleri

ve amfibolitlerden alinan Ornekler tizerinde
zitkon UPb ve disik sicaklik

uygulanarak, metamorfik kayaglarmn kéken ve metamorfizma

termokronoloji

sonrast yilizeyleme zamanlarinm ortaya konmasi amaglanmistir.
LA-ICP-MS zirkon U-Pb jeokronolojisi verileri diisik Th/U
oranlarina sahip olup birimin 100-60 My arasinda metamorfizmaya
ugradigim gostermektedir. Birim iginde Ust Triyas, Karbonifer,
Ediyakaran ve az sayida Orosiryan donemi zirkonlar1 bulunmaktadir.
Malatya metamorfiklerini besleyen ana magmatizma Variscan
magmatizmast ve Arap-Namibya kalkani iiriinleridir. Ust Triyas
zirkonlart yiiksek Th/U (<0.1) ve magmatik zonlu zirkonlar
olup formasyon yasi olarak Permiyen-Permiyen Oncesi yerine
en fazla Ust Triyas yash olmasi gerektigini gostermektedir.
Diisiik Sicaklik Termokronoloji ¢alismalart birimin 8-10 km
derinlige 37-45 My’de ulastigini gosterirken 3-4 km derinlige 24-18
My arasinda yerlestigini gostermektedir. Birimin 2-2.5 km derinlige
yerlestigi zaman ise 23 My ile 6 My arasinda degismektedir. Bu
veriler bolgede neotektonik dénemde gelisen faylanmalarin (Stirgii
Fay1) bu donemde aktif olduguna isaret etmektedir.

Anahtar Kelimeler: Giineydogu Anadolu Orojenik Kusagi,
Malatya Metamorfikleri LA-ICP-MS zirkon U-Pb, Fizyon izi
termokronolojisi, U-Th/He termokronolojisi, ylikselim

Bu caligma ilk yazarin Yiiksek Lisans tezi olup Cukurova
Universitesi Bilimsel Arastirma Projeleri Koordinasyon Birimi
tarafindan FYL-2022-14181numal1 proje ile desteklenmistir.
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Abstract

The Oligocene-Miocene evolution of the Southeast Anatolia region,
today known as Southeast Anatolian Orogenic Belt (SAOB),
witnessed the collision between Anatolide-Tauride Platform and the
Arabian Platform. The SAOB, from north to south, formed by Nappe
Zone, accretionary prism zone and the Arabian Platform. The Nappe
Zone, located to the north subdivided into two major tectonic units;
Upper Nappe zone andthe Lower Nappe Zone. The Lower Nappe zone
includes the ophiolites and related granitoids, whereas the Upper
Nappe zone includes the metamorphic massifs (i.e. Malatya, Keban).
In this study, the LA-ICP-Ms zircon UPb and low temperature
thermochronology methods were applied on the mica schists,
amphibol  schist and amphibolites of Permian-Pre-Permian
aged Yoncayolu Formation belonging to Malatya Metamorphics
outcropped at the Ekinozii county of the Kahramanmaras to enlighten
the source and the timing of the exhumation of the metamorphic rocks.
The LA-ICP-MS zircon UPb data with low Th/U ratios (>>0.1) show
that the metamorphic rocks undergone metamorphism during 100-60
Ma. Theunitincludes Upper Triassic, Carboniferous, Ediacaran, and
rare Orosirian zircons. The main magmatism which fed the Malatya
metamorphics was the Variscan and Arabian-Namibia magmatism
TheUpper Triassiczirconswithhigh Th/Uratiosandoscillatoryzoning
indicatesandatleast Upper Triassicformationageinsteadof Permian.
The low temperature thermochronology studies show that the unit
emplaced at 10-8 km depths during 45-37 Ma, whereas the unit
emplaced at 4-3 km depths during 24-18 Ma. The emplacement at
2.5-2 km depths of the unit took place during between 23 and 6
Ma. These data show that the major faults (i.e. Siirgii Fault) were
activated during this time period.

Belt,
Fission

Keywords:  Southeast Anatolian  Orogenic
LA-ICP-MS UPD,

Thermochronology, U-Th/He Thermochronology, exhumation

Malatya

Metamorphics, zircon Track

This study is the MSc thesis of the first author and was funded by
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Orta Anadolu’da Damla Tektonigi ve Proto-Plato Gelisiminin
Jeodinamik Etkenleri

Drip Tectonics and the Geodynamic Drivers of Proto-plateau Development in Central Anatolia

Clay Campbell'?, Michael H. Taylor', Megan A. Mueller?, Alexis Licht‘, Faruk Ocakoglu®,
Kenneth Christopher Beard'
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Oz

Zirkon U-Pb jeokronolojisi, Lu-Hf izotopik parmakizi ve
basit topografik analizleri kullanarak Izmir-Ankara-Erzincan
Kenedi’nin kivrimli bdlgesinde yeralan Cankirt Havzasi’nin
magmatik sakinlik, kabuk kalinlasmasi ve 10,000 km2’lik
bir eski golsel alanda (Giivendik Formasyonu) 31-36 my
arasinda hizli ¢okme ile karakterize edildigini gosterdik.
Bu tiir gézlemleri Izmir-Ankara-Erzincan Kenedi boyunca
yogun bir levhanin ¢ekirdeklenmesi olarak yorumladik.
Giivendik Formayonu’nu olusturan golsel istifler 10-20
my arasinda Galatya Volkanik Provensi’ndeki adakit-
benzeri magmatizmanin ¢ekirdeklenmesi ile yasit bir agisal
uyumsuzluk yiizeyine dogru yiiksek aciyla egimlidir. Bu,
yogun bir levhanin ¢dkme ve kismi ergimesi ile uyumludur.
Bugiin Cankir1 Havzasi asimetrik bir topografya gosterir;
Oylesine ki, omuzlari yavas S-dalgasi hizlarma tekabiil
eden ve 1slak yigisim prizmasi melanj1 olarak yorumlanan
sig alanlara ve Saricakaya-Kizilirmak ve Kizilirmak-
Yesilirmak nehirlerinin  su  bolim ¢izgilerine karsilik
gelir. Bu tiir gozlemler kiicik 6lgekli sicakliga bagl iki
boyutlu litosferik yitim model olaylar1 ile uyumludur. Bu
bulgulara dayanarak, i¢ Torid Kenedi i¢inde yeralan Konya-
Tuzgoli Cokiintiisii ve Kapadokya Volkanik Provensi’nin
10 my kadar dnce baslayip halen devam eden bu tiir bir
olaym modern analogu oldugunu ileri siirliyoruz. Yine bu
gozlemlere dayanarak, ilksel-plato gelisimi icin bir genel
model 6neriyoruz.Bu modelde bir ilksel kenet zonunun 10-
15 my boyunca ¢arpigsmayla yasit levha kopmasi yiiziinden
¢okmesi séz konusudur. Izleyen alttan bindirme 1-5 my
stiren bir magmatik sakinlik siirecinde zayiflayan kabuk
bolgesini hizla kalinlastirmig ve ¢cokme nedeniyle 500-1000
m kalinlikta golsel sistemin birikimine yolagmustir. izleyen
10-20 my siiresince adakit-benzeri jeokimyasal ize sahip bi-
modal ignimbrit provensleri bir damla havzasiin omuzlar
boyunca c¢ekirdeklenmis ve genis bir incelmis iist kabuk
bolgesini dinamik olarak desteklemistir. Grafik Oz: Carpisma
orojenlerinde damla tektoniginin jeodinamik siiriictilerini
tanimlayan bir kavramsal model

Anahtar Soézciikler: alttan bindirme, damla tektonigi,
gravitasyonal ¢okme, ilksel-plato gelisimi, levha kopmasi,
litosferik kalinlagma

a) basalt underplating (10-15 Myr)

suture zone
crust

b) drip nucleation (1-10 Myr)
(100x100 km) lake deposits
. -

Abstract

Using zircon U-Pb geochronology, Lu-Hf isotopic fingerprinting,
and simple topographic analysis, we demonstrate that the Cankirt
Basin, located within the folded region of the Izmir-Ankara-
Erzincan suture zome is characterized by magmatic quiescence,
crustal thickening, and rapid subsidence within a 10,000 km’
lacustrine environment (the Giivendik Formation) from 36-31 Ma.
We interpret such observations as the nucleation of a dense welt
along the Izmir-Ankara-Erzincan suture zone. Lacustrine strata as
part of the Giivendik Formation dip sub-vertically and are beveled
along an angular unconformity, which occurred coevally with the
nucleation of adakite-like magmatism in the Galatean volcanic
province from 20—10 Ma. This is consistent with the foundering and
partial melting of the dense welt. Today, the Cankirt Basin exhibits
axisymmetric topography, whose ‘shoulders’ are co-located with
shallow regions of slow s-wave anomalies interpreted as hydrated
accretionary mélange as well as drainage divides between the
Saricakaya-Kizilirmak and Kizilrmak-Yesilirkmak rivers. Such
observations are consistent with 2-D numerical modelling of small-
scale temperature dependent lithospheric removal events. Based
on these findings we hypothesize the Konya-Tuzgolii depression
and Cappadocian volcanic province located within the Inner-
Tauride suture zone provides a modern analog of such a process
that initiated around 10 Ma and is ongoing today. Based on such
observations, we propose a general model for proto-plateau
development where the viscosity of a nascent suture zone is
significantly lowered over 10—15 Myr during syn-collisional slab
breakoff. Subsequent underthrusting rapidly thickens the region
of weakened crust during a 1-5 Myr magmatic lull, resulting in
subsidence and the deposition of thick, 500-1000 m lake systems.
Over the following 10-20 My, bi-modal ignimbrite provinces with
an adakite-like geochemical signature nucleate along the shoulders
of the drip basin and dynamically support broad regions of thinned
upper-plate.

Graphical Abstract: Conceptual model describing the geodynamic
drivers of drip tectonics in collisional orogens

Keywords: slab breakoff, underthrusting, lithospheric thickening,
gravitational foundering, proto-plateau development, drip tectonics
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Tiirkiye’nin Dogusunda Paratetis Deniz Yollarinin Zamanlamasi ve Evrimi

The Timing and Evolution of Paratethys Seaways in Eastern Tiirkiye

Meryem Dilan Ince Ozkan', Hiilya Durak?, Nilay Giilyiiz>, Erhan Giilyiiz2, Bora Uzel®, Fatih Karaoglan®,
Viviana Barbagallo’, Agata Di Stefano’, Elena Turco®, Wout Krijgsman’, Nuretdin Kaymaker'

! Department of Geological Engineering, Middle East Technical University, 06800 Ankara, Tiirkiye
2 Department of Geological Engineering, Van Yiiziincii Y1l University, Van, Tiirkiye
3 Department of Geological Engineering, Dokuz Eyliil University, Tinaztepe Campus, 35160 Izmir, Tiirkiye
* Department of Geological Engineering, Cukurova University, Balcali, 01330 Adana, Tiirkiye
> Universita di Catania, DSBGA-Sezione di Scienze della Terra, Corso Italia
¢ Universita di Parma, Dipartimento di Scienze Chimiche, della Vita e della Sostenibilita Ambientale
Parco Area delle Scienze, 11/a, 43124 Parma, Italy
? Forthoofddijk, paleomagnetic Laboratory, Utrecht University, Budapestlaan 17, 3584 CD Utrecht, The Netherlands
(merince@metu.edu.tr)

Oz

Paratetis havzasi bir zamanlar denizel havza sisteminin bir pargasi
olup, Gondvanadan ayrilan kitasal pargalarmn ge¢ Kratese-erken
Tersiyer doneminde Alp-Himalaya orojenik kusag: ile ¢arpismasi
sonucu diger denizel alanlardan kopmustur. Bu ayrilma, Arap
Kenet Kusagi boyunca Avrasya
Levhasiyla ¢arpismasindan kaynaklanan ve ozellikle Tiirkiye’nin

Levhasimin  Bitlis-Zagros

dogusunda ve kuzeybati fran’da etkilerini gdsteren bir olaydir.
Oligosen-Orta Miyosen araliginda bu kopmanin etkisiyle Paratetis
bol oksijenli kosullardan diisiik oksijenli, anoksik, kosullara gegis
yaparak, ¢okelme ortamlarindaki degisikliklerle izole bir havza
haline gelmistir.

Bu calismanin temel amaci, manyetostratigrafi, biyostratigrafi,
termokronoloji ve Sr-izotop analiz tekniklerinin uygulanmasi
yoluyla Tiirkiye’nin dogusundaki Paratetis yollarinin kesin
zamanlamasini ve evrimini tespit etmektir. Bu nedenle caligma
Tiirkiye’nin - dogusunda bulunan Erzincan’da Boliikkova ve
Cayirli, Erzurum’da Yedisu, Hamamli, Tekman(Komiirlii), Agkale
ve Agri’da Cobanbeyi gibi Miyosen birimlerin yiizlek verdigi
bolgelerde gergeklestirilmektedir. Calisma hapsaminda bulunan
alanlardan olan Hamaml (Erzurum) boélgesinden 128 adet
paleomanyetik 6rnek alinmis ve Fort Hofddjik Paleyomatetik
Laboratuar’nda élciimleri tamamlanmstir. ilgili kesitlerin
biyostratigrafik yaslari icin 200°den fazla 6rnek derlenmis ve
orneklerin foraminifer ve nano-fosil icerikleri dikkalice analiz
edilmistir. Bunlara ek olarak 17 adet karbonat 6rnegi Sr-izotop
analizlerine tabi tutulmus, elde edilen veriler ¢okelme ortaminin
belirlenmesi yaninda hassas yas tayini icin kullamilmistir. Ayri,
5 adet 6rnek iizerinde diisiik sicaklik termokronoloji yas tayini
yapilmistir.

gibi
Burdigaliyen’den geng olmadigini gostermektedir. Hamamli kesiti

Elde edilen sonuglar kesitlerin yaslarinin beklenildigi

icin elde edilen polarite degerleri ve biyostratigrafik analizlerden
degerlendirildiginde belirlenen yas
arahigmin Jeomanyetik Polarite Zaman Olgegi'nde C6 Kronuna,
20.7-19.05 My yas araligina denk geldigi tespit edilmistir. Kalan
calisma alanlari i¢in, tiim analizler tamamlandiginda kesin sonuglar
elde edilecektir.

elde edilen yas verileri

Bu c¢ahyma TUBITAK (Proje No: 121N080) tarafindan

destenlenmistir.

Anahtar Kelimeler: Paratetis, Dogu Tiirkiye, Manyetostratigrafi,
Biyostratigrafi, Termokronoloji, Bitlis-Zagros Kenet Kusagi
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Abstract

The Paratethys basin, once a part of a marine basin system,
developed because of disconnection from other marine areas due to
the convergence and collision of the fragments detached Gondwana
with the Alp-Himalayan orogenic belt during the end of the
Cretaceous to early Tertiary. This disconnection was particularly
evident in eastern Tiirkiye and northwestern Iran, resulting from
the collision of the Arabian Plate into the Eurasian Plate along
Bitlis-Zagros Suture Zone. In Oligocene to Middle Miocene, the
Paratethys became an isolated basin, exhibiting changes in the
transitioning from well-oxygenated
conditions to low-oxygenated, anoxic conditions.

depositional environment,

The objective of this study is to ascertain the precise timing and
evolution of the Paratethys seaways in eastern Tiirkiye through
the application of integrated stratigraphic techniques, including
magnetostratigraphy, biostratigraphy, thermochronology, and Sr-
isotope analysis. The study focuses on specific areas in Eastern
Tiirkiye, including Boliikova and Cayirli in Erzincan, Yedisu,
Hamamli, Tekman (Kémiirlii), Askale in Evzurum, and Cobanbeyi in
Agri, where Miocene formations are exposed to the surface. In order
to achieve the objectives of this study, 128 magnetostratigraphic
samples were collected from Hamamli (Erzurum) region, and these
samples were measured for their paleomagnetic directions at Fort
Hofddjik Paleomagnetic Laboratory. Additionally, more than 200
samples are analyzed for biostratigraphic purposes, and each
sample is analyzed for its foraminifera and nannofossil content.
Moreover, 17 samples are used to determine Sr-isotope ratios for
determining the origin of the intercalated carbonates and their
precise ages. In addition, five samples are used for low-temperature
termo-chronological age determinations.

The obtained results indicate that the ages of the sections are not
younger than Burdigalian, as expected. In the case of the Hamamli
section, the magnetostratigraphic results were correlated with
the geomagnetic polarity time scale, and, given the established
age obtained from the biostratigraphic analysis, the section was
assigned to C6 Chron, corresponding to an age interval of 20.7-
19.05 Ma. For the remaining study areas, definitive results will be
provided once all analyses have been completed.

This study was supported by TUBITAK (Grant No: 121N080).

Keywords: Paratethys, Eastern Tiirkiye, Magnetostratigraphy,
Biostratigraphy, Thermochronology, Bitlis-Zagros Suture Zone
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Paleomanyetik Veriler Isiginda Dogu Pontidlerin Erken Jura — Ge¢ Kretase Donemi
Jeodinamik Evrimi

Early Jurassi'-' 6ncesi ve Late Cretaceous Geodynamic Evolution of the Eastern Pontides in the Light of
Paleomagnetic Data

Sercan Kayin', Bahadirhan Sefa Algur?, Turgay Isseven?, Z. Miimtaz Hisarli*, Abdurrahman Dokuz’
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? [stanbul Teknik Universitesi, Lisansiistii Egitim Enstitiisii, Jeofizik Miihendisligi Anabilim Dali
3 Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeofizik Miihendisligi Boliimii
* [stanbul Universitesi-Cerrahpasa, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii
3 Giimiishane Universitesi, Miihendislik ve Doga Bilimleri Fakiiltesi, Jeoloji Miihendisligi Béliimii
(sercankayin@gumushane.edu.tr)

Oz

Calisma alani, Dogu Pontidler’de Karadeniz kiy1 seridinden
baglayarak giineydeki Kelkit havzasima kadar uzanan kuzey-giiney
uzanimli bir alan1 kapsamaktadir. Jeofizigin temel yontemlerinden
biri olan paleomanyetizma yontemi ile Dogu Pontidler’in
jeodinamik evrimine katki verebilmek amaciyla bu c¢alisma
gergeklestirilmistir. Dogu Pontidler’de, agirlikli olarak Jura’dan-
Orta Eosen’e kadar olan zaman araliginda (yas gruplarinda) olusmus
volkanik ve sedimanter birimler (Senkdy, Berdiga, Mescitli,
Catak, Kizilkaya, Caglayan Formasyonlart) yiizeylemektedir. Bu
birimlere ait toplam 106 mevkiden paleomanyetik karot numuneleri
alinmig ve bu Orneklerin bir kismmm paleomanyetik Slgtimleri
tamamlanabilmistir. Bu bildiride Erken Jura ve Geg Kratese donemi
ile ilgili 6n bulgulara yer verilmektedir.

Olgiimleri tamamlanan mevkilere ait numunelerin demanyetizasyon
islemleri hem termal hem de alternatif alan yontemi ile yapilmustir.
Karakteristik Kalinti Miknatislanma dogrultular1 (ChRM) elde
edilmis, Orneklerin miknatislanmasindan sorumlu mineralleri
belirlemek amaciyla IRM ve Sicaklik-Siiseptipilite  dl¢limleri
yapilmistir. Ayrica, miknatislanmanin yasini tespit etmek igin
araziden konglomera ve kivrim testleri igin Orneklemeler
yapilmis olup dl¢iimlerde miknatislanmanin kivrimlanmadan 6nce
kazanildig1 yani kayaglarin orjinal miknatislanmaya sahip oldugu

saptanmugtir.

Elde edilen sonuglar dogrultusunda, Dogu Pontidler i¢in ortalama
kalinti miknatislanma dogrultusu: Erken Jura yash Senkdy
Formasyonu i¢in (D/I) 3°/55° ve Geg Kretase yasli formasyonlar
(Mescitli, Catak, Kizilkaya, Caglayan) i¢in (D/I) 10°/48° olarak
elde edilmistir. Bu sonuglar Jura-Kretase yaslarina ait Avrasya ve
Afrika paleo-enlemleri ile karsilagtirildiginda Pontidler’in Jura
ve Kretase’de Avrasya’nin giineyindeki paleo-enlemlerle uyumlu
oldugu belirlenmistir.

Bu calisma, Giimiishane Universitesi, Bilimsel Arastirma Projeleri
Koordinatorligii tarafindan 21.B0126.01.01
desteklenmistir.

nolu proje ile

Anahtar Kelimeler:

Paleomanyetizma

Dogu Pontidler, Jura-Kretase,

Abstract

The study area lies in the Eastern Pontides in a north-south oriented
region extending from the Black Sea coastline in the north to the
Kelkit basin in the south. To elucidate the geodynamic evolution of
the Eastern Pontides, the rocks outcropping in this area were studied
using the principles of paleomagnetism, one of the main branches of
geophysics. In the eastern Pontides, volcanic and sedimentary rocks
ranging from the Early Jurassic to Middle Eocene are exposed
although Jurassic and Cretaceous are dominated (Senkéy, Berdiga,
Mescitli, Catak, Kizilkaya, Caglayan Formations). Paleomagnetic
samples from a total of 106 sites were collected from these volcanic
and sedimentary rocks and their measurements are completed. In
this contribution, the preliminary results of some Early Jurassic and
Late Cretaceous core samples will be discussed.

The demagnetization processes of the samples were carried out
by both thermal and alternative field methods. Characteristic
Remnant Magnetization directions (ChRM) were obtained and IRM
and Temperature-Susceptibility measurements were performed to
determine the minerals responsible for the magnetization of the
samples. In addition, to determine the age of magnetization, fold,
and conglomerate tests were performed. The results of the tests
revealed that the magnetization took place before the deformation,
which indicates that the sampled rocks have original magnetization.

According to the results, the mean remanent magnetization direction
for the Eastern Pontides is (D/I) 003N/55 for the Lower Jurassic
Senkoy Formation and (D/I) 010N/48 for the Upper Cretaceous
formations (Mescitli, Catak, Kizilkaya, Caglayan). The results are
compared with the Jurassic-Cretaceous paleolatitudes of Eurasia
and Africa. Obtained paleo-latitude positions indicate that the
Pontides were located at the southern margin of Eurasia during the
Jurassic and Cretaceous.

This study is supported by the Project of the Scientific Research
Projects Commission of Giimtishane University with project number
21.B0126.01.01.

Keywords: Eastern Pomtides, Jurassic-Cretaceous, Paleomagnetism
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Bey Daglari, Likya Naplari ve Menderes Masifi Ust Kretase Rudistli Istiflerinde André Poisson
ile Gozlemler ve Anilar

Observations and Memories with André Poisson on the Upper Cretaceous Rudist Successions of the Bey
Daglari, the Lycian Nappes and the Menderes Massif é

Sacit Ozer

6349 Sok. 35560 Atakent, Karsiyaka, Lzmir
(sacit.ozer@deu.edu.tr)

Oz

Bey Daglari’nda rudistlerle ilk tanismam A. Poisson ile 1984 yilinda
Karain lokalitesinde (KB Antalya) birlikte yaptigimiz ¢alisma
sayesinde olmustur. Bu ¢alisma ilerleyen yillarda Bey Daglari’ndaki
ayrintili ¢aligmalarimiza onciiliik etmistir. Karain kesiti, 120 m
kalinliginda, caprinid litosomunun ayirtlandigi rudistli s1g denizel
kirectaglarindan olusur. Bentik foraminiferler de bu yas1 destekler.
Likya Naplari’nda onunla yillar iginde bir¢ok lokalitede c¢alistik.
Sarp Dere’de (Serinhisar, Denizli) 1992 yilinda birlikte yaptigimiz
calismada kiregtaglarindaki rudist kesitleri incelenmistir. ilerleyen
yillardaki ayrintili galigmalarimiz Sarp Dere kesitinin 55 m
kalinlhiginda, kalin katmanli kirectaslarindan yapili oldugunu, geg
Senomaniyen yagini isaret eden caprinid ve ichthyosarcolitid ve ge¢
Turoniyen yasini veren hippuritid ve radiolitidlerden olusan iki farkli
rudist toplulugu icerdigini ortaya konmustur. Likya naplari’ndaki
proje calismalarimizi ve elde ettigimiz verileri stirekli takip eden
A. Poisson, onceki caligmalardaki yetersiz paleontolojik veriler
nedeniyle Koycegiz ve Fethiye dolaylarmdaki bazi lokalitelerin
ayrintili ¢aligilmasini 6nermistir. Bu nedenle, asagidaki lokalitelerde
2014 yilinda birlikte gézlemler yapilmistir. Cakmak Tepe (Koycegiz)
kesiti, ge¢ Senomaniyen-erken Turoniyen yasmi veren planktik
foraminiferli, rudist ve mercan pargalari da i¢eren 210 m kalinlikta,
¢ortll, gri renkli, kristalize ve laminali kiregtaslarindan yapilidir,
Innice (Fethiye) kesiti altta 75 m kalinlikta, gri renkli, kalin katmanls,
gec Senomaniyen-erken Mastrihtiyen yas araligini isaret eden planktik
foraminiferli ¢ortlii kiregtaslari ve iistte 85 m kalinlikta, beyazimsi-
gri renkli, kalin katmanli, ge¢ Mastrihtiyen yasmi veren bentik
foraminiferli ve rudistler igeren biyoklastik kiregtaglarindan olusur.
Incirkdy ve Cameli (Fethiye) kesitleri altta 350 m kalinlikta, koyu gri
renkli, kalm katmanli, biyotiirbasyonlu, ¢ort yumrulu kirectaglarindan
ve istte sik kivrimlar igeren ince katmanl kirectaglarindan olusur.
Istifin st boliimii ise 150 m kalinliginda, ince ve kaln katmanls,
oldukca sert, kristalize ¢ortlii kiregtaslarinin ardalanmasindan
yapilidir. Derlenen 6rneklerde ¢ok kotii korunmus, tanimlanamayan
kavki parcalart yaninda bazi mikrofosil izlerine rastlanmustir.
Menderes Masifi’ndeki mermerler/kristalize kiregtaslarindaki rudist
tanimlamalarinin yapildigi bazi lokaliteleri gormek istemesinedeniyle,
asagidaki lokalitelerdeki rudistleri igeren istifler A. Poisson’a
tanitilmustir. Asinyenikdy’de (Akbiik) platform tipi karbonatlardan
olusan ortii kayalarinin en {ist bliimiindeki Santoniyen-Kampaniyen
yash rudist kesitleri igeren mermerler, iiste dogru ge¢ Kampaniyen-
gec Mastrihtiyen yasini isaret eden planktik foraminiferli pembe,
kirmiz1 renkli, laminali mermerler ve Orta Paleosen yasini veren
planktik foraminiferli ve nanoplanktonlu flis tipi kayalar incelenmis
ve Likya naplartyla olan dokanag: gosterilmistir. Ovakislacik (Milas)
ve Ciftlikkdy’de (Mugla) ise rudistlerle simgelenen kristalize
kiregtaglarive biyoklastik kirectaglarindan olusan, 60 m kalinliktaki
ge¢ Turoniyen yasli hippuritid ve radiolitid kesitleri tanitilmustir.
Arazi caligmalarimizda André Poisson’la yaptigimiz bolgesel
olgekteki cok degerli yorumlar, katkilar, destegi, etik tutumu ve
yazigmalar unutulmaz anilar olarak onu yasatacaktir.

Anahtar Kelimeler: Bey daglari, Likya naplari, Menderes masifi,
Rudist, Ust Kretase

Abstract

My first encounter with the rudists in the Bey Daglari was the work
we carried out with A. Poisson at the Karain locality (NW Antalya)
in 1984. This study paved the way for our detailed studies in the
Bey Daglart in the following years. The Karain section consists
of 120 m thick, shallow-marine rudist-bearing limestones, from
which the caprinid lithosome stands out, indicating the middle-late
Cenomanian age. The benthic foraminifera also support this age.
Over the years we have worked with him on many localities in the
Lycian Nappes. We were surveyed rudists in limestones of Sarp Dere
(Serinhisar, Denizli), in 1992. Our detailed studies over the following
years revealed that the Sarp Dere section is composed of 55 m thick
limestones and contains a caprinid-ichthyosarcolitid assemblage
indicating a late Cenomanian age, and hippuritid-radiolitid
assemblage yielding a late Turonian age. A. Poisson, who has
been constantly following our project studies in the Lycian nappes,
suggested that some of the localities around Kéycegiz and Fethiye
be studied in more detail because of insufficient paleontological
data in previous studies. Therefore in 2014, observations were
carried out with him in the following localities. The Cakmak Tepe
(Kdycegiz) section consists of 210 m thick, gray, cherty crystallized
and laminated limestones with planktic foraminifera and rudist
and coral fragments suggesting a late Cenomanian-early Turonian
age. The Innice (Fethiye) section consists of 75 m thick, gray, thick-
bedded cherty limestones with planktic foraminifera succestive
of a late Cenomanian-early Maastrichtian age, and 85 m thick,
whitish-gray, thick-bedded bioclastic limestones with benthic
foraminifera and rudists suggestive of a late Maastrichtian age.
The Incirkéy and Cameli (Fethiye) sections consist of 350 m thick,
dark gray, thick-bedded, bioturbated, cherty nodular limestones
and thin-bedded limestones with frequent folding in the lower part
of the sequence. The upper part consists of a sequence of 150 m
thick crystallized cherty limestones. Unidentified shell fragments
and some microfossils were found in the collected samples.
We also examined the Menderes Massif because Poisson wanted
to see the marbles/crystallized limestones with rudist sections.
In Asinyenikoy (Akbiik), marbles with rudist sections were found
from the Santonian-Campanian the uppermost part of the cover
rocks consisting of platform-type carbonates, pink, red, laminated
marbles with planktic foraminifera indicative a late Campanian-late
Maastrichtian, and the flysch-type rocks with planktic foraminifera
and nannoplankton which give rise Middle Palaeocene, and their
contact with the Lycian nappes were noted. At the Ovakislacik
(Milas) and Ciftlikkéy (Mugla) localities, 60 m thick, gray
crystallized limestones and bioclastic limestones with hippuritids
and radiolitids suggesting a late Turonian age were presented.
The valuable comments, contributions, support, and ethical attitude
that we brought to André Poisson on a regional scale in our field
studies and correspondences will keep him alive as unforgettable
memories.

Keywords: Bey daglar, Lycian nappes, Menderes massif, Rudist,
Upper Cretaceous
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Isparta Acisinin Giineyinde Yer Alan Aksu Neojen Havzasiin Tektono-sedimanter Ozellikleri,
GB-Anadolu

Tectono-sedimentary Features of the Aksu Neogene Basin South of the Isparta Angle, SW-Anatolia
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GB-Anadolu’da “Isparta Acisi” olarak bilinen ve Antalya Korfezinin
geometrisine uyan cografik yapi, Bati Toroslar bolgesinin en onemli
yorelerinden biridir.  Isparta Agisi, Bati Toroslart olusturan karbonat
ekseninin, Erken Miyosen doneminden bu yana, Antalya Korfezi
kuzeyinde biikiilmesi ve rotasyonu sonucu olusmustur. Egirdir-Kovada
grabeni Isparta Agisint dogu ve bati kanat olmak tizere iki farkli bolime
ayrir. Isparta Agisinin bati boliimiinde yer alan otokton karbonat kayalar
Beydaglar platformu, dogu kanadini olusturan otokton istif ise Anamas-
Akseki karbonat platformu olarak tanimlanmistir. Antalya, Likya ve
Beysehir-Hoyran naplarindan olusan allokton kaya topluluklari, bolgedeki
otokton platformlart sirasi ile, glineyden, batidan ve dogudan kusatir.
Isparta Agisinin giineyinde yer alan ve birbirleriyle baglantili olan Tersiyer
havzalari batidan doguya dogru Aksu, Kopriigay ve Manavgat alt havzalari
olaraktanimlanmustir. BuhavzalaridolduranNeojentortullarianagizgilerde
benzer stratigrafi ve litofasiyes 6zellikleri gosterir. Bu ¢calismada daha gok
Aksu havzasimi dolduran tortullarin litofasiyes ozellikleri ele almacaktir.
Isparta Agisinin giineyinde yer alan ve baslica K-G dogrultusunda
uzanim gosteren Aksu Neojen havzasi, dogudan ve batidan
Beydaglari platformunu olusturan Jura-Kretase yasl temel kayalar ile
cevrelenir. Kuzeyden Kapikaya fayi, dogudan ise Aksu bindirmesi ile
siirlandirilmis olan Aksu Neojen havzasi, ana ¢izgilerde fay kontrollit
bir havzadir. Aksu havzasim dolduran Neojen tortullari, egemen olarak
Erken-Geg Miyosen arasinda degisen denizel fasiyeslerde ¢okelmis
kirmtili ve karbonath tortul bilesenler igerir. Havza iginde bulunan
Neojen tortul istifi baslica ii¢ farkl litofasiyese ayrilabilir. Bunlar alttan
iste dogru, Akitaniyen yash resifal kirectaslari, Burdigaliyen yash
kirmtili tortullar ile en istte bulunan Messiniyen yasli evaporitlerden
olugur. Neojen tortullarmm kalinhigi ve litofasiyes degisimleri,
havzay1 kuzeyden, batidan ve dogudan smirlayan tortullasma ile yasit
biiylime faylar1 tarafindan kontrol edilmistir. Aksu Formasyonuna
ait kaba taneli tortullar havzayr kuzeyden ve dogudan smirlayan
biiylime faylarina yakin yorelerde de 1500 metre kalinliga ulasirlar.
Aksu Formasyonu egemen olarak fan-delta ortaminda ¢okelmis
olan kotii boylanmis masif yapili gakiltagi, kumtasi ve bunlara
eslik eden c¢amurtast ara diizeylerinden yapilidi. Havzanmn
kuzey boliimlerinde yaygin olarak gozlenen proximal fan ve su-
alt kanyon dolgusuna ait kaba taneli tortullar, havzanin giineyine
dogru, Burdigaliyen yash tiirbiditik tortullarma  derecelenir.
Neojen tortul dolgusunun en iist béliimiinde yer alan Messiniyen yasli
evaporitler, Aksu ve Manavgat havzalarmin giiney bolimiinde dagilim
gosterir. BolgedeNeojensedimantasyonundatiigiinciionemlifazinimeydana
getiren Messiniyen yasli evaporitler egemen olarak jips ve bunlara eslik
eden camurtagi arakatkilarindan olusur. Yoreye ait saha verileri bolgede
ki evaporitlerin kuzeyden giineye dogru giderek kalimlastigini gosterir.
Aksu havzasini dolduran neo-otokton tortullarin yansittigi stratigrafi ve
sedimantoloji 6zellikleri, bunlarin daha ¢ok sin-sedimanter faylarin kontrol
ettigi s1g denizel ortamda ¢okelmis olabilecegini gosterir. Molas karakteri
tastyan bu tortullarin tortul dolgu geometrisi ve yanal yondeki litofasiyes
degisimleri, Isparta Agisinin dogu ve bati kanatlarmin 6zellikle Erken
Miyosen-Pliyosen doneminde gegirdikleri rotasyon ile ilgili olmalidir.
Diger taraftan Aksu ve Manavgat havzalarinin giiney boliimiinde yayilim
gosteren evaporitler, Messiniyen doneminde deniz suyu derinliginde ki
azalmalar sonucu gelisen lagiin benzeri kosullarin varligini gostermesi
bakimindan nemlidir.

Anahtar Kelimeler: Isparta Acisi, Aksu Havzasi, Litofasiyes degisimleri,
Tektono-sedimanter 6zellikler
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Abstract

The geographical structure, which is known as the “Isparta Angle” in SW-
Anatolia and conforms to the geometry of the Antalya Bay, is one of the
most important regions of the Western Taurus region. The Isparta Angle was
formed as a result of the bending and rotation of the carbonate axis forming
the Western Taurus Mountains in the north of Antalya Bay since the Early
Mioceneperiod. The Egirdir-Kovadagraben divides the Isparta Angleinto two
different parts as east and west sides. The autochthonous carbonate rocks in
the western part of the Isparta Angle were defined as the Beydaglari platform,
and the autochthonous succession forming the eastern flank as the Anamas-
Akseki carbonate platform. Allochthonous rock assemblages consisting of
Antalya, Lycian and Beysehir-Hoyran nappes surround the autochthonous
platforms in the region from the south, west and east, respectively.
Tertiary basins located in the south of the Isparta Angle and connected with
each other are defined as Aksu, Kdpriicay and Manavgat sub-basins from west
to east. The Neogene sediments filling these basins show similar stratigraphic
and lithofacies characteristics in main lines. In this study, the lithofacies
characteristics of the sediments filling the Aksu basin will be discussed.
The Aksu Neogene basin, located in the south of the Isparta Angle and
extending mainly in the N-S direction, is surrounded by Jurassic-Cretaceous
aged basement rocks forming the Beydaglari platform from the east and
west. The Aksu Neogene basin, which is bounded by the Kapikaya fault
from the north and the Aksu thrust from the east, is a fault-controlled
basin in the main lines. Neogene sediments filling the Aksu basin contain
clastic and carbonate sedimentary components deposited in marine
facies ranging predominantly from Early to Late Miocene. The Neogene
sedimentary sequence in the basin can be divided into three main lithofacies.
They consist, from bottom to top, of the Aquitanian reefal limestones, the
Burdigalian clastic sediments and the uppermost Messinian evaporites.
The thickness and lithofacies changes of the Neogene sediments were
controlled by sedimentation and contemporaneous growth faults that
bounded the basin from the north, west, and east. The coarse-grained
sediments of the Aksu Formation reach a thickness of 1500 meters in regions
adjacent to the growth faults that limit the basin from the north and east.
The Aksu Formation is composed of interlayers of poorly sorted
massive  conglomerate, sandstone and accompanying mudstones
that were deposited in a fan-delta environment. Coarse-grained
sediments of proximal fan and submarine canyon filling, which
are widely observed in the northern parts of the basin, grade into
Burdigalian turbiditic sediments towards the south of the basin.
The Messinian evaporites, located in the uppermost part of the Neogene
sedimentary filling, are distributed in the southern part of the Aksu and
Manavgat basins. Messinian evaporites, which constitute the third important
phase of Neogene sedimentation in the region, are predominantly composed of
gypsum and accompanying mudstone intercalations. Field data of the region
show that the evaporites in the region gradually thicken from north to south.
The stratigraphic and sedimentological features reflected by the neo-
autochthonous sediments filling the Aksu basin indicate that they may
have been deposited in a shallow marine environment mostly controlled
by syn-sedimentary faults. The sedimentary fill geometry and lateral
lithofacies changes of these sediments bearing the molasses character
must be related to the rotation of the eastern and western flanks of
the Isparta Angle, especially in the Early Miocene-Pliocene period.
On the other hand, the evaporites spreading in the southern part of the
Aksu and Manavgat basins are important in terms of showing the existence
of lagoon-like conditions that developed as a result of the decrease in sea
water depth during the Messinian period..

Keywords: Isparta Angle, Aksu Basin, Lithofacies changes, Tectono-
sedimentary features
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Stratigrafi ve Yas Miikemmelliyetcisi Olarak André Poisson; Sivas Havzasi na ve Tiirk
Meslektaslarina Jeolojik Katkilar
André Poisson as a Stratigraph and Age Perfectionist;, His Contributions to the Sivas Basin and Turkish
Colleauges

Kaan Sevki Kavak
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Oz

Tiirkiye’deki jeoloji macerasina 6nce Toroslarda baglayip sonra da
Sivas Havzasinda devam eden André Poisson’u 6zellikle stratigrafi
ve yas konusunda vermeye yanasmadigi tavizle hatirlayacagiz.
80 yasmi agkin giinlerinde bile onu Sivas Havzasi’nda arazide,
sonrasinda yikadigi marn drnekleriyle sedimantoloji laboratuvarinda
ve daha sonrasinda da tane fosil ayirirken mikroskobun basinda
cok sik gordiik. En fazla géze carpan yeteneklerinden birisiyse
stiphesiz arazideki jeolojik haritalama stiliydi. Kuru boyalarla farkli
litolojileri haritalayip tabakalar1 1/25.000 &lgekli topografik haritaya
biiyiik bir ustalikla, deyim yerindeyse oya gibi islerdi. Benimle
birlikte diger arastirma gorevlilerine iki hafta boyunca arazide
bazen yagmurun da altinda pancosuyla molalarda bir Tiirk’ten
fazla daha fazla sevdigi ¢ay1r da pratik bir sekilde demleyerek
jeolojik haritalamanin temellerini 6gretti. Geng arastirmacilar
iizerindeki motivasyonu gercekten etkileyiciydi. Boliimiimiize
getirdigi renkli basili jeoloji haritalarini lisans 6grencilerine Saha
Jeolojisi ve Harita Kamp1 derslerinde enine kesit cikartirken
cokca kullandik. Gen¢ bir arastirma gorevlisiyken kendisine
bire bir verdigim sunumla 1995’de Fransiz Disisleri Bakanligi
bursuyla Orsay’daki Giiney Paris Universitesine ilk yurtdisi
mesleki ziyaretimi saglayan da o oldu. Gittigimde masamda Sivas
Havzasi’na ait Fransiz SPOT uydu goriintiileriyle birlikte boliime
ait binanmn anahtarlarini da buldum. Tabii bu arada benim igin
Paris’te miizeler dahil kiiltiirel ve tarihsel gezileri de ihmal etmedi.
Polen, molusk, formanifera, Kkarofit, fosil terimleri
aragtirmalarinda agzindan diislirmedigi terimleriydi  ve
Sivas Havzasi’nin arazide
meslektaglartyla anlagamadigi
gdziimiiziin dniinde yapardi. Universite yerleskemize de ok yakin
olan ve lisans/lisansiistii jeoloji 6grencilerini devamli gotiirdigiimiiz

memeli
yas
stratigrafisinin  olusturulmasinda
hararetle

konular1 tartigmay1

Ishani koyii civarmdaki istif Sivas Havzasimn kuzey kenarmi
temsil eden Onemli istiflerinden birisidir. Baslica tabanda Eosen
yasli marnlar, lizerinde Ge¢ Eosen yasli Tuzhisar formasyonuna
ait jipslerle birlikte Fikret Kurtman’in iinli bordo-sarabi renkli
ve ofiyolitlerden tiiremis ¢akillara sahip Oligosen konglomeralari,
daha {iistte ise uyumsuzlukla gelen mercanli kirectaslartyla birlikte
denizel Miyoseni temsil eden en istteki marnlar s6z konusu istifi
tamamlamaktadir. Poisson; daha dogu ve giineyde olduk¢a kalin
degerlersunansdzkonusuhavzanmbirimlerinde halenyaskonusunda
detayli arastirmalarin yapilmasi gerektigini hep ifade etmistir.
Sivas Havzasi’nin ¢ok farkli bolgelerine 6zellikle stratigrafi, yas ve
evrim konusunda biiyiik katkilar veren Mosyd Poisson’u arazide
etkileyici jeolojik haritalama stili, yumusak, yardimsever, motive
edici yonleriyle unutmayacagiz!

Anahtar Kelimeler: Jeolojik yas, litolojik haritalama, motivasyon,
sivas havzasi, stratigrafi

Abstract

We will remember André Poisson, who started his geological
adventure in Tiirkiye first in the Taurus Mountains and then continued
in the Sivas Basin, with particular concessions on stratigraphy and
age. Even when he was over 80 years old, we saw him very often
in the field in the Sivas Basin, in the sedimentology laboratory with
the marl samples he washed afterwards, and then at the microscope
when he was separating fossils. One of his most outstanding talents
was undoubtedly his style of geological mapping in the field. He
mapped different lithologies with crayons and engraved the layers
on the 1/25.000 scale topographic map with great mastery, so to
speak, like needlepoint. Along with me, he taught the basics of
geological mapping for two weeks in field, sometimes under the
rain, with his poncho and practically brewing tea, which he liked
more than a Turk. His motivation on young researchers was truly
impressive. We used the colored printed geology maps he brought to
our department a lot when making cross-sections for undergraduate
students in Field Geology and Map Camp courses. He was the
one who made my first professional visit abroad to the University
of Southern Paris in Orsay, with the French Ministry of Foreign
Affairs scholarship, in 1995, with a one-to-one presentation I gave
him when I was a young research assistant. When I went, I found
the keys of the building belonging to the department along with the
French SPOT satellite images of the Sivas Basin on my desk. Of
course, he did not neglect cultural and historical trips, including
museums, for me in Paris.

The terms of pollen, mollusk, formanifera, carophyte, mammalian

fossil; It was the age terms that he kept in his mouth in his researches
and he would heatedly discuss in front of our eyes the issues that he
could not agree with his colleagues in the field in the creation of the
stratigraphy of the Sivas Basin.

The succession around Ishant village, which is very close to our
university campus and where we regularly take undergraduate/
graduate geology students, is one of the important successions
representing the northern edge of the Sivas Basin. Mainly Eocene
aged marls at the base, Oligocene conglomerates with gypsum
belonging to the Late Eocene Tuzhisar formation and Fikret
Kurtman's famous maroon-wine colored pebbles derived from
ophiolites, and the uppermost marls representing the marine
Miocene together with unconformably overlying coral limestones is
completing. Poisson has always stated that detailed studies on age
still need to be done in the units of the Basin in question, which offer
very thick values further east and south.

We will not forget Monsieur Poisson, who made great contributions
to very different regions of the Sivas Basin, especially in stratigraphy,
age and evolution, with his impressive geological mapping style,
gentle, helpful and motivating aspects in the field!

Keywords: geological age, lithologic mapping, motivation,

paleogeography, sivas basin, stratigraphy
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Isparta A¢isim Olusturan Otokton ve Allokton Unitelerin Stratigrafik Karsilastirilmasi

Stratigraphic Comparison of Autochthonous and Allochthonous Units forming the Isparta Angle

Mustafa Bozcu
Canakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi Boliimii, 17100 Canakkale, Tiirkiye
Tiirkiye
(mbozcu@gmail.com)

Oz

Isparta acisi, Antalya korfezinin morfolojisine uygun sekilde,
kanatlar1 Isparta kuzeydogusunda birlesen ters “V” sekilli bir
yapidir. Bu yapi, ayn1 zamanda jeolojik olarak farkli ortam
kosullarmni yansitan otokton ve allokton tinitelerin yapisal sinirlarla
bir araya geldigi jeomorfolojik bir yapidir.

Bu c¢alismada, Isparta agisini olusturan otokton (Beydaglari
otoktonu, Karacahisar otoktonu, Anamas-Akseki otoktonu) ve
allokton (Antalya naplari, Beysehir —Hoyran naplari, Lycian
naplari) {initelerin stratigrafik karsilastirilmas: yapilmistir. Isparta
acisinin dogu kanadmi Anamas-Akseki Otoktonu ve bunlarin
iizerine gelen Beysehir-hoyran naplar1 olusturur. Merkezi bolgesi
ile bat1 kanadini ise Karacahisar otoktonu ile Beydaglar1 otoktonu
olusturur. Beydaglar1 otoktonu iizerine, giineyden Antalya naplari
ile kuzeyden Lycian naplar1 farkli zamanlarda ilerlemis olan
alloktonlardir.

Bu ¢alismada ayrica Isparta agisinin tepe noktasini olusturan, dogu
ve batt kanadmim birbirlerine yakinlastigi Isparta Davraz dagi
ile Burdur —Aglasun’daki Akdag bolgesinin jeolojik o6zellikleri
tizerinde durulmustur. Bu alanda ilging yapisal dgeler ile ¢ok
evreli tektonik hareketlerin izleri bulunmaktadir. Isparta A¢isinin
batt kanadini olusturan bu alanda, alttan tiste Beydaglar1 otoktonu,
Antalya naplar1 (Ust Kretase-? Paleosen) ve Erken — Orta miyosen
karbonat ve kirmtililardan olusan neo-otokton birimler yiizeylenir.
Erken-Orta miyosen otokton istifi {izerinde Lycian naplari
bulunmaktadir (Orta-Ge¢ Miyosen).

farkli tabaka
kalinliklarina sahip degisik kiregtasi fasiyeslerinden ve kirintili

Arastirma alan1 i¢inde Beydaglart otoktonu,
kayalardan olusur. Antalya naplari, kendi i¢inde tektonik kontakli
Mesozoyik yasli derin deniz ortaminda olugmus ¢ortlii kirectaglari,
radyolaritler, camurtaslar1 ve ofiyolitik melanjdan olusur. Lycian
naplari, tektonik bir dilim halinde ofiyolitik kayalar ile karigmig
¢okellerden olusan melanj kayalart ile platform karbonatlari ve
kirintililardan olugmaktadir. Lycian naplari lizerine uyumsuz olarak,
Isparta ve Burdur bolgesinde, volkanik, volkanoklastik kayalar ile

golsel ¢okeller ve aliivyonlar gelir.

Anahtar sozciikler: Isparta acgisi, Beydaglar1 otoktonu, Bati
Toroslar, Lycian naplar1
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Abstract

The Isparta Angle is an inverted “V” shaped structure merging its
limbs in the northeast of Isparta, in accordance with the morphology
of the Antalya Gulf. This structure is also a geomorphological
structure in  which autochthonous and allochthonous units
indicating geologically different environmental conditions, come

together with structural boundaries.

In this autochthonous autochthonous,

Karacahisar

study, (Beydaglar
Anamas-Akseki

and allochthonous (Antalya nappes, Beysehir-Hoyran nappes,

autochthonous, autochthonous)
Lycian nappes) units forming the Isparta Angle were compared
stratigraphically.  Anamas-Akseki —autochthon and overlying
Beysehir-Hoyran Nappes form the eastern limb of the Isparta
Angle. The central region and the western limb of the Isparta Angle
are formed by the Karacahisar autochthon and the Beydaglar
autochthon. The Antalya Nappes and the Lycian nappes are
allochthonous that move onto the Beydaglari autochthon at different
times.

In this study also, the geological features of Isparta Davraz Mountain
and the Akdag region in Burdur-Aglasun where the eastern and
western limbs of the Isparta Angle converge, are emphasized.
There are interesting structural elements and traces of polyphase
tectonic movements in this area. Beydaglar: autochthonous,
Antalya nappes (Upper Cretaceous-? Paleocene) and Early-Middle
Miocene carbonate and clastic neo-autochthonous units crop out
from bottom to top in the western limb of the Isparta Angle. Lycian
nappes are located on the Early-Middle Miocene autochthonous
sequence Middle-Late Miocene.

In the study area, the Beydaglar: autochthonous consists of different
limestone facies and clastic rocks with the different layers of
thicknesses. Antalyanappes consist of cherty limestones, radiolarites,
mudstones and ophiolitic mélange formed in Mesozoic deep sea
environment in tectonic contact with each other. Lycian nappes
consist of ophiolithic mélange, platform carbonates and clastics. In
the Isparta and Burdur regions, volcanic and volcanoclastic rocks,
lacustrine deposits and alluviums unconformably overlie the Lycian
nappes.

Keywords: Isparta Angle, Beydaglart autochthonous, Western
Taurides, Lycian nappes
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Kentsel Kati1 Atiklarin Biyoreaktor Depolama Alanlarinda Hizlandirilms Stabilizasyonu
Accelerated Stabilization of Municipal Solid Waste in Bioreactor Landfills

Krishna R. Reddy
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Engineering, University of Illinois at Chicago, 842 West Taylor Street, Chicago, IL 0607, USA,
(kreddy@uic.edu)

Oz

Son yillarda, atik igindeki nem seviyelerini artirmak icin sizinti
suyu devridaim/enjeksiyonunun gerceklestirildigi, boylece hizli
atik ayrismasini kolaylagtiran ve erken atik stabilizasyonuna yol
acan biyoreaktor depolama alanlari, etkili bir atik yonetimi segenegi
olarak ortaya cikmistir. Bununla birlikte, fiziksel, kimyasal ve
biyolojik siirecler ve bunlarin evsel kati1 atik (EKA) iizerindeki
birlesik etkilesimlerinin etkisi hakkinda simirli bir anlayis oldugu
gerceginden dolayi, bu tiir diizenli depolama alanlarinin etkili
tasarimi ve isletilmesi i¢in saglam bir temel bulunmamaktadir.
Birkag arastirmacinin atik davranigii simiile etmek ic¢in sayisal
modeller gelistirmis olmasina ragmen yalnizca birkag model,
sayisal modellerinde atik igindeki hidrolik, mekanik, biyolojik
ve termal siireclerin eszamanli etkilesimlerini dikkate almustir.
Bu calismada, eslestirilmis termo-hidro-biyo-mekanik siiregleri
iceren yeni bir sayisal cergceve sunulmaktadir. Sayisal model,
atik sicakliklarinin, nem dagilimmin, gaz iretiminin, gdzenek
basinglarmin, atik yerlesiminin, atik sev stabilitesinin ve diizenli
depolama astar1 sistemindeki arayiiz kayma tepkisinin mekansal
ve zamansal degisimini tahmin edebilir. Sayisal model, laboratuvar
Oleekli ve saha Olgekli deneylerle dogrulanmistir. Biyoreaktor
depolama sahalarinin etkili tasarimini etkileyen temel degiskenleri
belirlemek i¢in gelistirilen model kullanilarak parametrik analizler
gerceklestirilmistir. Biyoreaktdr depolama alanlarmin geleneksel
depolama alanlarma kiyasla stirdiiriilebilirlik ve dayaniklilik yonleri
de degerlendirilmektedir.

Anahtar Kelimeler: Evsel kati atik, Atik yonetimi, Diizenli
depolama, Birlestirilmis siiregler, Stabilizasyon, Siirdiirtilebilirlik

Abstract

In recent years, the bioreactor landfills wherein leachate
recirculation/injection is carried out to enhance the moisture levels
within the waste thereby facilitating rapid waste decomposition and
leading to early waste stabilization have emerged as an effective
waste management option. However, there is a lack of sound basis
for effective design and operation of such landfills due to the fact
that there is a limited understanding of the physical, chemical and
biological processes and the influence of their coupled interactions
on the MSW behavior in landfills. Several researchers have
developed numerical models to simulate waste behavior, but only
a few models have considered the simultaneous interactions of
hydraulic, mechanical, biological and thermal processes within
the waste in their numerical model. In this study, a new numerical
framework incorporating coupled thermo-hydro-bio-mechanical
processes is presented. The numerical model can predict the
spatial and temporal variation of waste temperatures, moisture
distribution, gas generation, pore pressures, waste settlement, waste
slope stability, and interface shear response in the landfill liner
system. The numerical model has been validated with lab-scale and
field-scale experiments. Parametric analyses are performed using
the developed model to identify the key variables that influence the
effective design of bioreactor landfills. Sustainability and resiliency
aspects of bioreactor landfills as compared to conventional landfills
are also assessed.

Keywords: Municipal solid waste, Waste management, Landlfill,
Coupled processes, Stabilization, Sustainability
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Bentonite Enhancement of Konya Clays for Landfill Liner Applications
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Haluk Akgiin'
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Oz

Diinyada ve iilkemizde artan niifusa bagl olarak tiiketim hiz1 ve miktar1
da artis gostermekte, atiklarin depolanmasi ve geri doniistiiriilmesi
¢evrenin korunmasi i¢in daha 6nemli bir hale gelmektedir. Bu amagla,
depolama ve geri doniisiim siiregleri i¢in kat1 atik sahalar1 kurulmakta
ve giinden giline sayilar1 artmaktadir. Kat1 atik sahalarinda giivenli
depolamanin yani sira biyogaz ile elektrik tiretimi yapilmakta, atiklarin
geri donlisiimii ile de dongiisel ekonomiye ve ¢evrenin korunmasina
katkida bulunulmaktadir. Depolama siirecinde, atiklarin g¢evreye
olan zararlarinin minimum seviyelerde tutulabilmesi agisindan, atik
sahalarinin zemin 6zellikleri 6nemli olsa da potansiyel atik sahalarinda
izolasyonmalzemesiolarak kullanilmasi planlanankillerin gegirimsizlik
ozellikleri her zaman uygulamaya yonelik kriterleri saglayamayabilir.
Bu gibi durumlarda potansiyel atik sahasi zeminlerinde, iyilestirme/
zenginlestirme c¢aligmalar1 yapilarak olast sorunlar giderilebilir.
Iyilestirme caligmalarinda kullanilan malzemelerden birisi olan
bentonit, yiiksek su tutma ve sisme 6zellikleri sayesinde killi zeminin
gecirimliligini azaltmaktadir. Konya’da yaygin olarak bulunan ve
genis alanlar1 kaplayan Kuvaterner zeminlerin, potansiyel kati atik
sahalarinda kullanilmasi i¢in uygunlugunun belirlenmesi g¢aligmalari
yapilmistir. Bu amag¢ dogrultusunda, Konya’da potansiyel kat1 atik
sahas1 olabilecek bir alandan alinan Orselenmis ve Orselenmemis
numunelerin jeoteknik (elek analizi, Atterberg limitleri, hidrometre,
kompaksiyon, konsolidasyon, vb.), hidrolik gegirgenlik (diisen seviyeli
permeabilite) ve mineralojik (XRD, SEM, Metilen Mavisi) 6zellikleri
laboratuvar deneyleri yardimiyla belirlenmistir. Deney sonuglarina
gore arazideki kil zemin gegirgenlik degerinin, EU direktifleri ve
T.C. Gevre, Sehircilik ve Iklim Degisikligi Bakanligi'nin Atiklarm
Diizenli Depolanmasma Dair Yonetmeligi’'nde belirtilen degerlerin
(10-9 m/s’den daha diisiik) izerinde oldugu belirlenmistir. Y 6netmelik
kapsaminda 6nerilen kriterlerin saglanabilmesi i¢in dogal killi zeminde
iyilestirme/zenginlestirme ¢aligmalar1  gergeklestirilmigtir. Kiitlece
belirli oranlarda kullanilan bentonitin, kilde optimum su muhtevasi ve
maksimum birim hacim agirlik degerlerinde iyilestirmeler sagladigi
belirlenmistir. Bu verilere dayanarak, farkli oranlardaki bentonitle
yapilan deney sonuglarinin karsilastirilmas: ile optimum bentonit
karisim miktarlart belirlenmistir. Bentonit kullanimi ile uygulanan
iyilestirme/zenginlestirme ¢aligmalart sonucunda kullanilabilecek
kil siltenin gegirgenlik degerinin yonetmelikte belirtilen seviyelere
ulagmasi saglanmistir. Deneyler sonrasinda, ¢alisma sonuglarinin
kantatif olarak da performanslarmm kontrol edilebilmesi amacryla
HELP (Hydrologic Evaluation of Landfill Performance) paket programi
ile drnek bir model olusturulmus ve potansiyel kati atik sahasi igin su
dengesi hesaplanmigtir. Bu calisma, bentonitin dogal killi zeminler
tizerindeki iyilestirme derecesini ve zemin parametreleri tizerindeki
etkisini ortaya koymustur. Bir 6n ¢aligma niteligindeki bu aragtirmanin,
Avrupa ve Amerika’da &rnek uygulamalari olan ancak {ilkemizde
uygulamasi fazla olmayan bu ¢aligmalarin yaygimlastirilmasina katki
saglayacag1 ve potansiyel kati atik sahalarinda uygulanmasi i¢in 6rnek
teskil edecegi diistiniilmektedir.

Anahtar Kelimeler: Bentonit kil iyilestirmesi, HELP modeli, kat1 atik
sahast, kil siltesi
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Abstract

Storage and recycling of waste have become more substantial for
the protection of the environment as the consumption rate and
amount increase depend on the increasing population in the world.
For this purpose, landfill sites are established for storage and
recycling processes, and their number is continuously increasing.
Aside from safe storage in these landfill sites, electricity generation
with biogas and the recycling of wastes contribute to the circular
economy and the protection of the environment. Although the soil
properties of the landfill sites are significant in terms of keeping
the environmental hazards caused by the wastes at minimum levels
during the storage process, the impermeability of the clays that
are planned to be used as isolation materials at potential landfill
sites cannot always comply with the environmental criteria. In
such cases, potential problems can be removed by carrying out
enhancement studies on the natural soil at potential landfill sites.
One of the materials used in these studies, bentonite, decreases the
permeability of the clayey soil due to its high-water retention and
swelling properties. Studies have been carried out to determine the
suitability of Quaternary soils, which are frequently present and
comprise large areas in Konya, for use in potential landfill sites. In
line with this purpose, the geotechnical (sieve analysis, Atterberg
limits, hydrometer, compaction, consolidation, etc.), hydraulic
(falling head permeability), and mineralogical properties (XRD,
SEM, Methylene Blue) of disturbed and undisturbed samples that
were taken from potential land(fill sites in Konya were determined in
the laboratory. According to the test results, it has been determined
that the permeability of clay in the field is higher than the values
specified in the EU directives and the Regulation on Landfilling of
Wastes of the Ministry of Environment, Urbanization, and Climate
Change (i.e., less than 10-9 m/s). Enhancement studies were carried
out on natural clayey soils to meet the criteria set by the regulation.
It has been observed that bentonite, used in certain ratios by mass,
improves optimum water content and maximum dry unit weight
of clays. Based on these observations, the optimum amount of
bentonite in mixtures was determined by comparing the test results
of different amounts of bentonite added. As a result of enhancement
studies, implemented with the addition of bentonite, the permeability
value of the clay liner that can be used has been ensured to reach
the levels specified in the regulations. After the tests, a sample
model was created with HELP (Hydrologic Evaluation of Landfill
Performance) to ensure that the study was also quantitatively
controlled, and water balance was calculated for the potential
landfill site. This study revealed the effect of bentonite on the
enhancement degree and soil parameters of natural clayey soils.
It is considered that this research, which is a preliminary study,
will contribute to the dissemination of these studies, which have
exemplary applications in Europe and America but are not applied
much in our country, and will set an example for their application
in potential landfill sites.

Keywords: Bentonite soil enhancement, clay liner, HELP model,
solid waste disposal site
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Potansiyel Yilik Toprak Kayiplarinin Farkh Sevlerde Meydana Gelen Duraysizlik
Problemleriyle iliskisinin Degerlendirilmesi

Evaluation of the Relationship of Potential Annual Soil Losses to Instability Problems Emerging on
Different Slopes

Yunus Emre Kaya', Abdullah Enes Ozsimsir', Mustafa Kerem Kockar!
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Oz

Normal kosullarda dogal sebeplerle meydana gelen toprak erozyonu,
giiniimiizde beseri faaliyetlerinin artmasi, iklim degisikligi ve yanlis
arazi yonetimi sonucunda artmis, hem tilkemizde hem de diinyada
onem teskil eden ¢evresel bir soruna doniigmiistiir. Bu olumsuz
etkilerin tespiti ve ¢Oziim Onerileri sunabilmek amaciyla gesitli
yontemler kullanarak erozyon modelleri gelistirilmistir. Baslangigta
agronomistler ve diger profesyoneller tarafindan arazi yonetiminde
toprak erozyonu potansiyelini degerlendirmek i¢in kullanilan
erozyon modelleri, giinlimiizde erozyonun sev durayliligma etkisi
gibi mithendislik ¢aligmalarina da katkida bulunmaktadir. Bu ¢aligma
kapsaminda, {ilkemizin g¢esitli bolgelerinde erozyon bakimindan
kiitle hareketlerine bagh olarak potansiyel duraylilik problemlerinin
yasanabilecegi farkli sevlerde, erozyonun nasil bir etki unsuru
yaratabilecegi degerlendirilmistir. Buna bagli olarak dncelikle, kiitle
hareketi tehlike diizeyi bilinen 10 adet farkli sevde erozyon 6nem
sinifi, Evrensel Toprak Kaybr Denklemleri (USLE) ve Cografi Bilgi
Sistemleri (CBS) yardimiyla incelenmisti. USLE denklemi igin
R (Yagis ve Akis Faktori), LS (Yamag¢ Uzunlugu ve Egim Dikligi
Faktorii), K (Toprak Erozyon Duyarlilig Faktorii), C (Arazi Ortiisii
ve Yonetimi Faktorii) ve P (Koruma Onlemleri Faktorii) degerleri
hesaplanarak A (Potansiyel Ortalama Yillik Toprak Kaybi) degeri
elde edilmistir. Bahsi gecen parametrelerin hesaplamalarinda sev
egim ve uzunlugu, Dijital Yiikseklik Modeli (DEM), zemin tiirii
ve yapisl, ilgili bolgeye ait aylik ve yillik yagis verileri, Tarim ve
Orman Bakanligi’ndan alinan bitki ortiisii ve arazi yonetimi verileri
dikkate alinmustir. Ayrica, Dijital Yiikseklik Modeli yardimiyla CBS
ortaminda elde edilen LS faktorleri i¢in, literatiirdeki hesaplamalar
ile uyumlu olacak sekilde karsilastirmali degerlendirmeler
yapilmig, boylece arazinin genel karakteristigini yansitacak degerler
secilebilmistir. Kiitle hareketi tehlike diizeyi daha énceden belirlenen
sevler i¢in toprak kaybi denklemi (USLE) degisken degerleri (R, K,
LS ve C) ayr1 ayr1 belirlenmistir. Bu verilere gore s6z konusu farkli
sevlerde yillik ortalama toprak kaybi 4-76 ton/ha/yil araliginda
oldugu hesaplanmigtir. Araliklarin genis olmasi, se¢ili sevlerin
Tiirkiye'nin farkli bolgelerinde yer almasi ile iliskilendirilmistir.
Calisma sonucunda, hesaplanan toprak kayip miktarlarina gore her
sev i¢in erozyon 6nem siniflandirmasit kullanilarak tehlike durumu
derecelendirilmistir. Belirlenen bu siniflar ile sevlerde kiitle hareketi
tehlike diizeyleri arasindaki iliski incelenmistir. Bu sonuglara
gore elde edilen toprak kaybina iligskin sonuglarin sevlerde olusan
duraysizlik degerlendirmeleriyle uyumlu oldugu sonucuna varilmistir.
Elde edilen toprak kayiplarinin degerlendirilmesine iliskin verilerin,
arazi yonetimi, erozyon eylem plani vb. ¢alismalarin yani sira sev
durayliligina iligkin olarak da degerlendirmelerde yardimei bir kriter
olarak kullanilabilecegini gostermektedir. Buna iligkin olarak benzer
calismalarmn sayisini artirarak degerlendirmelerin genisletilmesinde
fayda oldugu diisiiniilmektedir.

Anahtar Kelimeler: Arazi yonetimi, sev duraysizligi, sev erozyonu,
USLE

Abstract

Soil erosion, which is typically caused by natural factors, has been
aggravated by an increase in human activities, climate change, and
poor land management practices. It has grown into a significant
environmental issue in both our country and the rest of the world. To
identify these adverse effects and offer remedies, erosion models have
been developed using a variety of techniques. Erosion models, which
were originally used by agronomists and other professionals to assess
the potential for soil erosion in land management, now contribute to
engineering studies such as the effect of erosion on slope stability.
Within the scope of this study, it has been evaluated how erosion
can be an impact factor on different slopes where potential stability
problems may occur due to mass movements in terms of erosion in
various regions of our country. Accordingly, the erosion importance
class of 10 different slopes, whose mass movement hazard levels
were known previously, were assessed with the help of Universal
Soil Loss Equations (USLE) and Geographic Information Systems
(GIS). For the USLE equation, R (Rainfall and Runoff Factor),
LS (Slope Length-Gradient Factor), K (Soil Erodibility Factor),
C (Vegetation and Management Factor) and P (Support Practice
Factor) are calculated, and A (Potential Long-Term Average
Annual Soil Loss) value was determined. In the calculations of the
aforementioned parameters, inclination and length of the slope,
Digital Elevation Model (DEM), soil type and structure, monthly and
annual precipitation data of the relevant region, vegetation cover, and
land management data obtained from the Ministry of Agriculture and
Forestry were taken into account. In addition, the LS factors obtained
from the GIS environment with the aid of the Digital Elevation
Model were compared with the calculations in the literature and the
values that would represent the general characteristics of the land
could be selected. Soil loss equation (USLE) variable values (R, K,
LS, and C) have been determined separately for the slopes whose
mass movement hazard levels were determined before. According to
these data, it has been calculated that the annual average soil losses
of the aforementioned slopes are in the range of 4-76 tons/ha/vear:
This wide range has been associated with the selected slopes being
located in different regions of Tiirkive. As a result of the study, hazard
conditions were rated using the erosion importance classification
for each slope according to the calculated soil loss amounts. The
relationship between these determined classes and the mass movement
hazard levels on the slopes has been investigated. According to these
results, it was concluded that the results of soil loss calculations were
compatible with the instability assessments of the slopes. It shows that
the data related to the evaluation of soil losses obtained can be used
as a complementary criterion in the assessment of slope stability, as
well as in studies such as land management, erosion action plan, etc.
In this regard, it is inferred that it would be beneficial to expand the
evaluations by increasing the number of similar studies.

Keywords: Land management, slope erosion, slope instability,
USLE
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Kuzey Kutup Bolgesindeki Plastik Kirliliginin Uctan Uca Izlenmesi

Plastic Pollution in Different Ecosystem Compartments in the Arctic
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Melanie Bergmann*

! Kadikéy, Istanbul, Tiirkiye
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Oz

Deniz buzullarinin azalmasi, yaz aylarinda 6nemli bir nakliye
yolu haline gelmesi muhtemel olan Kuzey Buz Denizi’ndeki
Fram Bogazi’nda simdiden insan kaynakli baskinin artmasima yol
acmistir. FRAM kirlilik gézlemevi 2017 yilinda mikroplastikler ve
deniz ¢oplerine 6zel bir vurgu yaparak kurulmustur ve dogu Fram
Bogazi’nda bulunan uzun vadeli ekolojik arastirma gozlemevi
HAUSGARTEN’in bir pargasidi. HAUSGARTEN gozlemevi
uzun vadeli kirlilik egilimlerini degerlendirmek i¢in zaman serisi
verilerine erisim saglamaktadir. Buna gore, 2002 yilindan bu yana
Fram Bogazi’'ndan alinan derin deniz tabani goriintiileri analiz
edilmis ve 4571 + 1628 N km™?’lik bir deniz ¢opii konsantrasyonu
elde edilmistir ki bu deger, yiiksek popiilasyonlu bdlgelerdekine
benzer bir araliktadir. Ayni boélgede yiizen deniz ¢opleri ile ilgili
yapilan gorsel degerlendirmeler, deniz tabanindan 500 kat daha
diisiik konsantrasyonlar ortaya ¢ikarmisti. Bu veriler insan
kaynakli ¢oplerin derin deniz tabaninda biriktigini gostermistir.
FRAM Kirlilik Gozlemevi ¢ergevesinde, deniz yiizeyi, su siitunu,
sediman, deniz buzu ve kardan elde edilen mikroplastikler, en son
otomatik &rnekleme teknolojisi ile en gelismis FT-IR metoduyla
birlestirilerek analiz edilmistir. Farkli deniz bdlmelerinden elde
edilen numuneler i¢in ayn: analizin kullanilmasina yénelik bu tiir
bir yaklasim, mikroplastiklerin farkli ekosistem kompartmanlari
arasindaki dagilimmi anlamak agisindan ozellikle dnemlidir. Su
siitunu boyunca yerinde yapilan dlgiimlerle elde edilen sonuglar,
mikroplastiklerin Fram Bogazi’nda 0 ila 1287 N'm™ arasinda degisen
konsantrasyonlarla tiim okyanus derinliklerinde hakim oldugunu
ortaya koymustur. Sediman karotlarinin analizleri 239-13331 N /kg’!
mikroplastik konsantrasyonlar1 gostermistir. Ayrica, su kolonu ve
sedimanlardaki en yiiksek mikroplastik konsantrasyonlar: marjinal
buz bolgesine yakin alanlarda olgiilmesi ve buzullarda 6lgiilen
deniz ylizeyine gore 3000 kat fazla mikroplastik konsantrasyonu,
bu partikiillerin gogunun deniz buzu kdkenli oldugunu gostermistir.

Anahtar Kelimeler: Deniz ¢opleri, Kuzey Kutbu, mikroplastik,
plastik kirliligi

38

Abstract

The receding sea ice has already led to increased anthropogenic
pressure in the Fram Strait in the Arctic Ocean, which is likely to
become a major shipping lane during summer. FRAM pollution
observatory is established in 2017 with a particular emphasis on
microplastics and marine debris and is a part of the long-term
ecological research observatory HAUSGARTEN located in the
eastern Fram Strait. HAUSGARTEN provides access to time-
series data in order to evaluate for long-term pollution trends.
Accordingly, deep seafloor images taken at the Fram Strait since
2002 have been analysed and a marine debris concentration of
4,571 £ 1,628 items km™ was obtained, which is in a similar range
of polluted oceanic regions. Visual surveys of floating debris from
the same region revealed 500 times lower concentrations than the
seafloor, showing that the deep sea constitutes a sink for continuous
debris accumulation. Within the framework of the FRAM Pollution
observatory, microplastics from the sea surface, the water column,
sediment, sea ice, and snow were analysed by combining the
latest automated sampling technology with state-of-the-art FT-IR
analyses. Such an approach of using the same analysis for samples
obtained from different marine compartments is particularly
important to understand the distribution of microplastics between
ecosystem compartments, as sea ice has recently been shown to
entrain extremely high concentrations of microplastics, which may
be released to the underlying waters during ice melts. The results
obtained by in-situ measurements throughout the water column
revealed that microplastics prevail at all ocean depths at the Fram
Strait with concentrations ranging from 0 to 1,287 items m?. The
analyses of sediment cores showed microplastic concentrations
of 239-13,331 N kg'!. Furthermore, the highest microplastic
concentrations in the water column and sediments were measured
in areas close to the marginal ice zone indicating that the sea ice is
the origin of the particles.

Keywords: Arctic, marine debris, microplastic, plastic pollution



5. Uluslararas1 Katilimli 75. Tiirkiye Jeoloji Kurultay1
s 10-14 Nisan 2023, Ankara, Tiirkiye

April 10-14, 2023, Ankara, Tiirkiye

75" Geological Congress of Tiirkiye with International Participation

7 “Tlrkiye Jeoloji Kurultayi

/® ih infernationai Pariicioation B i
Geological Congress of Turkiye

Trabzon (Besikdiizii) Sahillerinde Kati Atikk Kompozisyonunun Mevsimsel ve Covid-19
Donemine Bagh Degisimleri

Seasonal and Covid-19 Related Changes in Solid Waste Composition at Trabzon (Besikdiizii) Beaches
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! KTU, Deniz Bilimleri ve Teknolojisi Enstitiisii, Trabzon, Tiirkiye
2 KTU, Deniz Bilimleri Fakiiltesi, Trabzon, T tirkiye
(ozseker.koray@gmail.com)

Oz

Bu caligmada, Trabzon iline bagli Besikdiizli ilgesi sahillerinde
kat1 atiklarin bilesimi ve bollugu irdelenmistir. Ayrica, COVID-19
pandemisinin kati atik tiir kategorisinde ne gibi etkileri oldugu
bildirilmistir. Besikdiizii il¢esi sahillerinde yer alan ii¢ istasyonda
2022 yilinda mevsimsel olarak kati atik 6rneklemesi yapilmistir.
Istasyonlarn segiminde 50 m? ile 100 m? arasinda degisen,
plaj, set, dere gibi fiziksel kosullar dikkate alimmistir. Say1 ve
agirlik olarak en yiiksek yogunluklar sirasiyla B3 istasyonunda
(sonbahar; 43,24 adet/m? 336,28 g/m?) kaydedilmistir. Plastik,
tiim istasyonlarda %36 ile %95 arasinda degisen yiizdelik katki
ile parca sayisi bakimindan en bol atik madde olmustur. Ayrica,
COVID-19 salgm1 donemi kaynakli tibbi malzemelerde onemli
bir artis gozlemlenmigtir. Mevsimler arasindaki farkin baslica
plastik ve tibbi atiklardan kaynaklandigi tespit edilmistir. Baslica
kati atik kaynaklar1 nehir tasimacihigr (%34,21), eglence ve
turizm faaliyetleri (%25,17), uygunsuz bertaraf (%18,14) ve diger
(%22,48) olmustur. Calismamizin sonuglari tagimim modelleri,
yerel yonetimler ve sivil toplum kuruluslart i¢in temel teskil
edebilir. Ayrica COVID-19 pandemisinin kat1 atik kompozisyonunu
etkiledigi ve c¢alisma alanindaki bollugunu artirarak c¢evre igin
olumsuz etkiler olusturdugu dikkati ¢ekmektedir.

Anahtar Kelimeler: Kati atik, Sahil, Covid-19, Kirlilik, Plastik

Abstract

In this study, the composition and abundance of solid wastes on the
beaches of Besikdiizii district of Trabzon province were examined.
In addition, the effects of the COVID-19 pandemic on the solid
waste species category have been reported. Seasonal solid waste
sampling was carried out in 2022 at three stations located on the
coasts of Besikdiizii district. Physical conditions ranging from 50 m’
to 100 m? such as beaches, embankments and streams were taken
into account in the selection of stations. The highest densities in
number and weight were recorded at station B3 (autumn; 43.24
units/m’; 336.28 g/m?), respectively. Plastic was the most abundant
waste material in terms of number of parts, with a percentage
contribution ranging from 36% to 95% at all stations. In addition,
a significant increase was observed in medical supplies originating
from the period of the COVID-19 outbreak. It has been determined
that the difference between the seasons is mainly caused by plastic
and medical wastes. The main sources of solid waste were river
transport (34.21%), leisure and tourism activities (25.17%,),
improper disposal (18.14%) and other (22.48%). The results of
our study can be a basis for transport models, local governments
and non-governmental organizations. In addition, it is noteworthy
that the COVID-19 pandemic affects the composition of solid waste
and creates negative effects for the environment by increasing its
abundance in the study area.

Keywords: Solid waste, Coast, Covid-19, Pollution, Plastic
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Giineydogu Karadeniz (Trabzon) Giincel Kiy1 Sedimentlerinde Toksik Metal Kirliliginin
Ekolojik Risk Indeksine Gore Degerlendirilmesi

Evaluation of Toxic Metal Pollution According to Ecological Risk Index in Current Coastal Sediments of the
Southeast Black Sea (Trabzon)
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Oz

Bu calismada, Trabzon ili sahillerinde giincel kiy1 sedimentlerinin
toksik metal kirlilik boyutu ekolojik risk indeksine gore
degerlendirilmistir. Orneklemeler 2022 yili yaz mevsiminde
derinlikleri 11 ile 35 m arasinda degisen alti farkli istasyonda
gerceklestirilmistir. Istasyonlarm belirlenmesinde, endiistriyel ve
evsel desarj, nehir desarji, yogun yerlesim alanlart ve kiy1 dolgulari
gibi cesitli antropojenik etkilere maruz kalan alanlar dikkate
almmustir. Bakir (Cu), Kursun (Pb), Cinko (Zn), Nikel (Ni), Arsenik
(As), ve Krom (Cr) arastirilacak metaller olarak se¢ilmislerdir.
Metal konsantrasyonlari, endiiktif olarak eslestirilmis bir plazma
kiitle spektrometresi (ICP-MS) kullanilarak belirlenmistir. En
yiiksek metal konsantrasyonlart Ni (50,2 pg g-1) haricinde (T1.
istasyon), Cu (180,4 pg g-1), Pb (146,7 ng g-1), Zn (176 pg g-1),
As (20,5 pg g-1) ve Cr (38 pg g-1) T6 istasyonunda belirlenmistir.
Ekolojik risk indeks degerleri ise Cu (6,44-20,04), Pb (8,87-27,6),
Zn (1,26-1,85), Ni (2,35-3,69), As (8,23-15,76) ve Cr (0,53-0,84)
araliklarinda degerlendirilmistir. Bu caligmanin temelinde, degerler
Er<40 araliginda siniflandirildigindan dolay: arastirma sahasi i¢in
ekolojik riskin diisiik oldugu belirlenmistir.

Anahtar Kelimeler: Metal, Kiy1, Ekoloji, Kirlilik, Karadeniz.
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Abstract

In this study, the toxic metal pollution size of the current coastal
sediments on the coasts of Trabzon province was evaluated
according to the ecological risk index. Sampling was carried out
in six different stations with depths varying between 11 and 35 m
in the summer of 2022. In the determination of the stations, areas
exposed to various anthropogenic effects such as industrial and
domestic discharge, river discharge, dense residential areas and
coastal embankments were taken into account. Copper (Cu), Lead
(Pb), Zinc (Zn), Nickel (Ni), Arsenic (4s), and Chromium (Cr) were
selected as metals to be investigated. Metal concentrations were
determined using an inductively coupled plasma mass spectrometer
(ICP-MS). The highest metal concentrations except Ni (50.2 ug g-1)
(Tlst station), Cu (180.4 ug g-1), Pb (146.7 ug g-1), Zn (176 ug
g-1), As (20.5 ug g-1) and Cr (38 ug g-1) were determined at the
T6 station. Ecological risk index values were Cu (6.44-20.04), Pb
(8.87-27.6), Zn (1.26-1.85), Ni (2.35-3.69), As (8.23-15.76) and Cr
(0.53-0.84) ranges. On the basis of this study, it was determined that
the ecological risk for the research area was low since the values
were classified in the Er<40 range.

Keywords: Metal, Coast, Ecology, Pollution, Black Sea
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Madencilik Oncesi Mevcut Cevresel Parametrelerin Belirlenmesi

Determination of Existing Environmental Parameters Before Mining

Serkan Palas', Ecenur Bulur’, Alper Demirbugan’, Yasin Balcioglu', Mehmet Tuncay Alpagan’,
Fahri Arabact!, Tung Islamoglu’, Ayse Ozkara'

! Maden Tetkik Arama Genel Miidiirliigii, Cevre Arastirmalari Dairesi, Cukurambar Mahallesi Dumlupinar Bulvart No:11
06530 Cankaya/Ankara, Tiirkiye
(serkan.palas@mta.gov.tr)

Oz

Ulkemiz jeolojik olarak karmasik bir yapida olmakla beraber
maden c¢esitliligi agisindan Onemli bir potansiyele sahiptir.
Madenciligin erken doneminde mevcut ¢evresel ortam degerlerinin
belirlenmesi, madencilik sirasinda ve sonrasinda karsilagtirma
imkani1 olusturacaktir.

Maden bolgelerinde, maden aramaciliginin yogun oldugu yerlerde,
madencilik dncesi mevcut ortam degerlerinin belirlenmesi ve buna
bagli olarak tematik haritalarinin tretilmesi, saptanan degerlere
dayali olarak ilerde isletilme potansiyeli tasiyan maden sahalaria
stirdiilebilirlik kazandirmasina yardimci olmak ile beraber, toplum
nezdinde cevre hassasiyeti olusturan toprak ve su kirliliginin
bilimsel anlamda incelenmesini saglamaktadir.

Yapilan ¢evresel jeokimya ve hidrojeokimya prospeksiyonlari ile
madencilik oncesi sediman, toprak, su ve bitkide ¢evresel temel
degerler (backround) bélgenin jeolojisi ve mevcut antropojenik
etkiler gbzoniine almmarak c¢ok yonlii istatistik hesaplariyla
belirlenmis ve isletme sirasinda veya sonrasinda alinacak dl¢timler

ile karsilagtirma yapilmasi i¢in altlik olusturmustur.

Cevresel parametrelerin mevcut durumu kapsaminda toprak ve
dere sedimaninda agir metal birikiminin sahanin hangi kisimlarinda
etkili oldugu ve kirlilige sebep olmasi muhtemel antropojenik ve
jeolojik faktorler aragtirilmistir. Bu amagla sahalardan ve civarindan
toprak ve dere sedimani (1km2) ve su 6rnegi alinmistir. Toprak ve
dere sedimanlarinda {izerinde ¢evre jeokimyasina yonelik analizler
(Zn, Mn, As, Cr, Cu, Ni, Pb, Mo, Co, V, Cd) ve major oksitler,
su orneklerinde ise hidrojeokimyasal ve su kalite parametreleri
arastirilmig ve madencilik dncesi 6ncel temel degerler (background)
tespit edilmistir. Ayn1 zamanda toprak ve dere sedimanlarinda elde
edilen konsantrasyon degerlerinin birbirleri ile olan iligkisi istatiksel
yontemler kullanilarak incelenmistir.

Anahtar Kelimeler: Cevre Hidrojeokimyasi, Cevre Jeokimyasi,
Jeobirikim indeksi (Igeo), Zenginlesme Faktorii (Ef)

Abstract

Although our country has a geologically complex structure, it has
significant potential in terms of mineral diversity. Determining the
existing environmental values in the early stages of mining will
provide the opportunity to compare them during and after mining.

In mining areas where mineral exploration is intense, determining
the pre-mining environmental values and producing thematic
maps based on these values not only helps to make mining areas
sustainable in the future but also enables the scientific investigation
of soil and water pollution, which creates environmental sensitivity
in society.

Environmental geochemistry and hydrogeochemistry prospecting
studies have determined the environmental baseline values of
sediments, soils, water, and plants before mining by taking into
account the region’s geology and current anthropogenic effects
using multivariate statistical calculations. This provides a baseline
for comparison with measurements taken during or after operation.

The accumulation of heavy metals in soil and stream sediments
in various parts of the area and the possible anthropogenic and
geological factors causing pollution have been investigated
within the scope of the current environmental parameters. For
this purpose, soil and stream sediment (1km2) and water samples
were taken from the fields and surrounding areas. Environmental
geochemical analyses (Zn, Mn, As, Cr, Cu, Ni, Pb, Mo, Co, V,
Cd) and major oxides were conducted on the soil and stream
sediments, and hydrogeochemical and water quality parameters
were investigated in the water samples. The pre-mining baseline
values were determined. At the same time, the relationship between
the concentration values obtained from soil and stream sediments
was examined using statistical methods.

Keywords:  Enviromental —Hydrogeochemistry, —Enviromental

Geochemistry, Geoaccumulation Index (Igeo), Enrichment Factor

(Ep
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Siirdiiriilebilir Agrega Uretiminde Déngiisel Ekonomi Yaklasimi

A Circular Economy Approach to Sustainable Aggregate Production

Nuray Karapinar

MTA Genel Miidiirliigii, Cevre Arastirmalari Dairesi, Dumlupinar Bulvarit No: 11 06530 Cankaya/Ankara, Turkiye
(nuray.karapinar@mta.gov.tr)

Oz

Genel olarak ingaat islerinde kullanilan graniiler malzeme olarak
tanimlanan Agrega, global dlcekte sudan sonra en ¢ok kullanilan
ikinci dogal hammaddedir. Tiikenebilir ve yenilemez bir dogal
kaynak olmakla birlikte tiikenme potansiyeli en diisik mineral
hammaddedir. Agrega madenciligi diger madencilik faaliyetlerinden
bircok bakimdan ayrisir; agrega agir ve biiyiik hacimlidir ve buna
bagl transferi maliyetlidir dolayisiyla da yerel pazarda erisim
6nemlidir. Ayrica, uygun kalitede agrega hammaddesi iceren
jeolojik olusumlar mekansal olarak esit dagilmis olmadigi gibi
yogun yerlesimler, diger alt yap1 gelismeleri, farkli alan kullanimlart
ve ¢evresel baskilar nedeniyle agregaya erisim kisitlanabilmektedir.
Oysa, niifus artisi, sehirlesme ve kalkinma ile birlikte agrega
talebi global Olcekte eksponansiyel olarak artmaktadir. Deprem
kusaginda yer alan, yaygin bir kentsel doniisiim geciren ve biiyiik
alt yapi projeleri gergeklestiren {ilkemiz igin artan agrega talebinin
karsilamasi ayrica onem arz etmektedir. Bununla birlikte, artan
dogal kaynak tiiketimi ve neticesinde cevre ve ekosistemler
tizerinde artan baski hiikiimetleri kaynak etkin ekonomilere
gecise yonlendirmektedir. Bu baglamda sorumlu iretim, dogal
kaynaklarin korunmasi ve atik olusumunun azaltilmasi prensibine
dayanan dongiisel ekonomi modeli siirdiiriilebilir agrega tiretimi
icin firsatlar sunmaktadir. Kum, ¢akil ve kirma tas gibi dogal agrega
kaynaklarinin yani sira insaat ve yikinti atiklari ile madencilik
faaliyetleri ve metallirji sektorii gibi bazi endiistriyel prosesler
sonucu olusan atiklardan agrega iiretim potansiyeli vardir. Bu
atiklarin agrega olarak geri doniisiimii hem ekonomik, hem ¢evresel,
hem de toplumsal fayda saglar. Bu durum dogal kaynak kullanimini
azaltirken ayn1 zamanda depolanmasi gereken atik miktarini azaltir.
Geri doniisiim ayn1 zamanda yerel is ve is imkanlar yaratir.

Bu calismada dongiisel ekonomi baglaminda agrega iiretiminin
stirdiiriilebilirligi ikincil agrega kaynaklari ve 6zellikle de insaat
ve yikinti atiklarinin geri kazanimi baglaminda incelenmis, AB
ve Ulkemizdeki mevcut durum iizerinden bir degerlendirme
yapilmistir.

Anahtar Kelimeler: Agrega, ikincil kaynaklar, dongiisel ekonomi,
stirdiiriilebilirlik
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Abstract

Aggregate, which is generally defined as the granular material
used in construction works, is the second most used natural raw
material after water on a global scale. Although it is an exhaustible
and nonrenewable natural resource, it is the mineral raw material
with the lowest depletion potential. Aggregate mining differs from
other mining activities in many ways,; aggregate is heavy and bulky
and therefore costly to transport, so access to aggregate in the
local market is crucial. In addition, geological units containing
aggregate raw materials with required quality are not spatially
evenly distributed, and access to aggregates might be restricted
due to dense settlements, other infrastructure developments
and different land use purposes, and environmental constrains.
But global aggregate demand is exponentially increasing with
population growth, urbanization and development. It is specifically
important to meet the increasing aggregate demand for our
country located in earthquake zomes, that undergo widespread
urban transformation and that are realized in large infrastructure
projects. Nevertheless, increased consumption of natural resources
and consequent increasing pressure on the environment has led
governments to transition to resource-efficient economies. In this
regard, the circular economy model based on the principle of
responsible production, protection of natural resources and the
reduction of waste generation offers opportunities for sustainable
aggregate production. In addition to natural aggregate resources
such as sand, gravel and crushed stone, construction and demolition
wastes, as well as wastes from some industrial processes such as
mining activities and metallurgical processes have the potential to
be used as aggregates. The recycling of these wastes as aggregate
provides both economic, environmental and social benefits while
reducing the use of natural resources, it reduces the amount of
waste that needs to be stored as well. Recycling also creates local
jobs and business opportunities.

In this study, the circular economy approach to sustainable
aggregate production has been evaluated on the basis of secondary
resources especially on the recycling of construction and demolition
waste, and the issue is assessed on the current situation in the EU
and Tiirkiye.

Keywords: Aggregates, secondary resources, circular economy,
sustainability
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Jeolojinin Tarim Topraklar1 Uzerindeki Etkisi: Pedo-Jeolojik Perspektif

Effect of Geology on Agricultural Soils: A Pedo-Geological Perspective

Fiisun G. Ulugergerli!, Giirsel Sunal', Erhan Ak¢a®

! Istanbul Teknik Universitesi, Lisanstistii Egitim Enstitiisii, Jeoloji Miihendisligi Anabilim Dali, 34469 Istanbul, T tirkiye
2 Adryaman Universitesi, Teknik Bilimler Meslek Yiiksekokulu, 02040 Adiyaman, Tiirkiye
(ulugergerlil S@itu.edu.tr)

Oz

Topraklar genetik ve cevresel faktorlere gore sekillenmektedir.
Topraklarin ozellikleri incelenirken bulundugu bdlgenin jeolojisi
ayritili saptanmalidir. Topragmn jeokimyasal ozellikleri, ana
materyale bagli olarak genis farkliliklar gostermektedir. Topraklar
kendini olusturan 5 faktoriin (ana kaya, iklim, organizma, topografya
ve zaman) etkisiyle karmagik bir yapiya sahiptirler ve antropojenik
etkiler nedeniyle toprak ozellikleri daha da karmasik hale gelebilir.
Bu nedenle tarim topraklar1 ¢ok degisken bir yapilara sahiptir.
Insanlarin tiikettigi gidalarin toprak ile olan bagi diisiiniildiigiinde,
tarim topraklarmn {rettigi irlnler ile toprak yasami arasinda
aktif etkilesim kapsaminda, topragin her bileseninin olast en
yiiksek diizeyde taninmasi icin pedo-jeolojik caligmalar deger
kazanmaktadir. Tarim topragi tiim tilkelerin temel ge¢im kaynaklarimi
ve refahi sagladigindan milli giivenlik unsurudur. Bu nedenle
stirdiiriilebilir yonetilmeyen tarim topraklarindaki tahribatlarin
gida, enerji, saglik, ticarete olan yansimalarinin sosyal ve ekonomik
refah ve ¢evre koruma boyutlarmin siirdiriilebilir kalkinmay1 hangi
6lcekte tehdit edeceginin arastirilmasi gerekmektedir. Bu kapsamda
pedo-jeolojik ¢aligmalar tarim topraklarinin tasidigi potansiyel
kapasite ve riskleri ortaya koyarak ekosistem hizmetlerinin doga
tabanli ¢dziimler ile yiiriitilmesinde temel bilgiler saglamaktadir.
Tarim topraklart iizerinde artan baski ekosistem hizmetlerini,
biyocesitliligi ve iklimi olumsuz yonde etkileyerek, cevre ve insan
sagligr i¢in ¢ogu zaman onarilamaz kayiplar olusturmaktadir.
Tarim topraklarimin BM Gida ve Tarim Orgiitii (FAO) ve Topraklar
Konusunda Hiikiimetleraras1 Teknik Panel (ITPS-2015) tarafindan
tanimlanan 10 tehdit arasinda yer alan kirlilik sonucu toprak
kalitesi bozularak kiiresel gida giivenligi riskini arttirmaktadir.
Ozellikle tarim topraklarinda kirliligi ele alirken, antropojenik
etkiler kadar jeokimyasal arka plani da tanimlamak gerekmektedir.
Kirlilik kaynaginin net olmas:i kirlilik ile miicadele i¢in etkin
yontemler kullanilmasinda énemlidir. Bu caligmanin amaci jeoloji
ile toprak ozellikleri arasindaki iliskinin pedo-jeolojik yaklagimla
saptanmasidir. Bu neden ile Giiney Marmara Havzasinda yer alan
iznik Havzas1 tarim topraklar jeolojik arastirmada &rnek ortam
olarak secilmistir. Calisma sonunda Iznik Havza tarim topraklarinin
ve cevreleyen kayaclarin jeokimyasal haritalanmasinin yapilmasi
amaglanmaktadir. Tarim topraklari ile ilgili yapilacak bu calismalar
ayni zamanda Avrupa Birligi (AB) Yesil Mutabakat1 hedeflerinden
olan “Siirdiriilebilir Tarim” ve AB Sifir Kirlilik Eylem Plani i¢in de
yararli ¢iktilar ortaya koyacaktir.

Anahtar Kelimeler: Pedo-jeoloji, jeolojik arka plan, toprak,
kirlilik, antropojenik ve jeojenik kirleticiler, yesil mutabakat

Abstract

Soils are shaped by genetic and environmental factors. While
examining the properties of the soils, the geology of the region's
should be
geochemical properties of the soil vary widely depending on the

(natural  background) determined clearly. The
parent material (rock). Soils have a complex structure with the effect
of 5 factors (bedrock, climate, organism, topography, and time) and
soil properties may become more complex due to anthropogenic
effects. Therefore, agricultural soils have very variable structures.
Considering the link between the food that people consume and the
soil, pedo-geological studies are therefore of paramount value to
recognize each component of the soil at the highest possible level,
due to the active interaction of soil and produced product of its.
Agricultural soil is an element of natural security as it provides the
basic livelihoods and welfare of all countries. For this reason, it
is necessary to investigate what extent of the social and economic
welfare and environmental protection of the reflections of the
destruction of unsustainably managed agricultural soils on food,
energy, health, and trade will threaten sustainable development.
In this context, pedo-geological studies provide basic information
in the execution of ecosystem services with nature-based solutions
by revealing the potential capacities and risks of agricultural
soils. Increasing pressure on agricultural soils negatively impacts
ecosystem services, biodiversity, and climate often causing
unrestorable losses for the environment and human health. As a
result of the pollution of agricultural soils, which is among the 10
threats identified by the UN Food and Agriculture Organization
(FAO) and Intergovernmental Technical Panel on Soils (ITPS-
2015), soil quality deteriorates, and increases the risk of global
Jfood security. Especially when considering pollution in agricultural
soils, it is necessary to define the geochemical background as
well as the anthropogenic effects. Being clear about the source of
pollution is important in using effective methods to reduce pollution.
The aim of this study is to determine the relationship between
geology and soil properties with a pedo-geological approach. For
this reason, the agricultural soils of Iznik Basin, located in the
Southern Marmara Basin, were chosen as a sample environment in
the geological research. At the end of the study, it is aimed to make
the geochemical mapping of the agricultural soils and surrounding
rocks of the Iznik Basin. These studies on agricultural soils will
also reveal useful outputs for the EU Zero Pollution Action Plan
and “Sustainable Agriculture” which is one of the European Green
Deal's objectives. .

Keywords: Pedo-geology, geological background, soil, pollution,
anthropogenic and geogenic contaminant, green deal
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Yar1 Degerli Taslarla Mozaik Uygulamasinda Renk Gegisleri ve Onemi

Color Transitions and Their Importance in Mosaic Application with Semi-Precious Stones

Elanur Giiner!, Hakan Aktug?
! Dokuz Eyliil Universitesi Torbali Meslek Yiiksekokulu 7 Eyliil Mah. 5562 Sokak No:9 Torbali Kampiisii, 35860 Torbali/
Lzmir, Ti tirkiye
? Altinbas Universitesi Giizel Sanatlar Fakiiltesi Biiyiikdere Caddesi, No: 147 Esentepe-Istanbul, Tiirkiye
(elanur.guner@deu.edu.tr)

Oz

Yar1 degerli taglar gesitli kesim tekniklerinin ardindan birgok
alanda hem kullanim amacina uygun hem de sanatsal ¢alismalarda
kullanilmaktadir. Bu kullanilan dogal taslari kesilmeden 6nce tagin
cesitli ozelliklerine gore yaklasik %30-%50 arasindaki kismu ile
istenilen miicevher taglari ortaya ¢ikmaktadir. Bu kesim tekniklerinin
ardindan ortaya ¢ikan miicevher taginin haricindeki kisimlar, tasin
ozelligine gore sanayide ya da cesitli alanlarda kullanilabilirken
bazi taslar da kullanilamayarak atil olarak kalmaktadir. Iste bu
atil olarak kalan taglar yeniden degerlendirerek c¢esitli sanat
eserlerine doniistiiriilebilmektedir. Bu eserler tablolar, takilar,
mekan tasarimlar1 ve daha bir¢ok alanda sanatsal ¢alismalarda da
kullandigimiz mozaik teknigi ile iiretilmektedir. Mozaik tekniginde
rengarenk taslar sertliklerine ve renk tonlarina gére ayrilarak cesitli
boyutlara irili ufakli olacak sekilde getirilirler. Daha sonra bu degerli
ve yarl degerli taslar olusturulmak istenen resme yapistiricilar
yardimryla tek tek 6zenle dizilerek tablolar olusturulur. Bazi taslar
daha ince hale getirilmek icin iyice ddviilerek toz haline getirilir.
Bu tozlar taslarin aralarinda kalan bosluklara dokiilerek resmin
tamamlanmasi saglanir. Uzayin derinliginden, doganin essiz
renklerine kadar uzanan degerli ve yar1 degerli taslar, sanatsal
tablolara doniistiirtiliirken genis renk skalasi sayesinde sanatgilara
ilham vermekte ve eser yaratmak icin kolaylik saglayabilmektedir.
Bu ¢aligsmada; yar1 degerli taglarindan olusan sanat eseri degerindeki
caligmalarin olusturulma asamalari, eser tretilirken kullanilan
renk tonlamalarinin énemli ve ¢alisma Srnekleri incelenirken ayni
zamanda bu eserlerin tilkemizde kullanilmasi ve yayginlagsmasi i¢in
yapilmasi gereken ¢alismalar hakkinda bilgiler verilecektir.

Anahtar Kelimeler: Mozaik, Miicevher, Renk, Sanat, Yart Degerli
Taslar

Abstract

After various cutting techniques, semi-precious stones are used in
many areas both for their intended use and in artistic works. Before
cutting these natural stones, the desired jewelry stones emerge with
approximately 30% to 50% of the stone according to the various
properties of the stone. After these cutting techniques, the parts
other than the resulting jewelry stone can be used in industry or in
various fields according to the characteristics of the stone, while
some stones cannot be used and remain idle. These idle stones can
be re-evaluated and transformed into various works of art. These
Works are produced with the mosaic technique, which we also use
in artistic works in paintings, jewelry, interior design and many
other fields. In the mosaic technique, colorful stones are separated
according to their hardness and color tones and shaped into various
sizes, large and small. Then these precious and semi-precious
stones are carefully arranged one by one with the help of adhesives
to the previously created picture to create paintings. Some stones
are pounded into powder to make them finer. These powders are
poured into the gaps between the stones to complete the painting.
From the depth of space to the unique colors of nature, precious
and semi-precious stones are transformed into artistic paintings,
inspiring artists with their wide range of colors and making it easier
to create works.

In this study; while examining the creation stages of works of
art produced from semi-precious stones, the importance of color
shades used in the production of works, and examples of works,
information will be given about the work to be done for the use and
widespread use of these works in our country.

Keywords: Mosaic, Jewelry, Color, Art, Semi-Precious Stones
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Dogal ve Taklit Mavi Topaz Orneklerinin Gemolojik Ozellikleri

Gemological Properties of Natural and Imitated Blue Topaz Samples

Hizir Baki Buzlu

Dokuz Eyliil Universitesi Izmir Meslek Yiiksekokulu, El Sanatlar: Boliimii,
Kuyumculuk ve Taki Tasarimi Programi, 35380 Buca, Lzmir, T tirkiye
(baki.buzlu@deu.edu.tr)

Oz

Gokyliziimavisirenklidogal vetedavisiztopazile dogal veradyasyon
tedavili, yapay ve tedavisiz topaz 6rnekleri, bagka malzemelerden
dretilmis taklit mavi renkli malzemelerle karsilastiriimigtir.
Topaz minerali [Al2Si04 (F,OH)2] igerisinde Flor (F-1) ve
Hidroksil (OH-1) iyonlarindan biri, digerine gore kristal kafesinde
daha bol miktarlarda bulunur. Flor iyonunun bollugu, o6zellikle
mavi topaz 6rneklerinde gemolojik agidan dnemlidir. Cilinki florca
zengin renksiz veya diger renklerdeki topaz 6rnekleri belirli siire ve
dozlarda proton, elektron ve/veya notron radyasyon 1g1malarina tabi
tutulduklarinda, kolayca doygun mavi renge dontigebilirler. Bu renk
doniistimii, hidroksilce zengin olanlardan daha verimli oldugundan,
radyasyon tedavisi yapilmadan once topaz Orneklerindeki flor
zenginliginin spektroskopik yontemlerle tespiti onem kazanmaktadir.
Faset islenmis ve cilalanmig mavi topaz Ornekleri, saginiml
konfokal mikro-Raman (DKpR) ve Fourier Transform Infrared
(FT-IR) kullanilarak incelenmistir. Elde edilen DKuR grafiklerinde;
dogal ve tedavisiz mavi topaz Orneklerinde en yiiksek pik siddet
sirasindaki ana bandlardan; 265, 236, 329 ve 404 cm-1 de olanlar
(AlO4) molekiiler titresimleri olarak gerilme bantlarina, 285,
453 ve 481 cm-1 de olanlar (SiO4) molekiiler titresimleri olarak
gerilme bantlarina, 926 ve 521 cm-1 de olanlar Flor(F) titresimleri
olarak biikiilme bantlarina ve son olarak da 852 ve 1461 cm-1 de
olanlar Hidroksil (OH) titresimleri olarak biikiilme bantlarina,
atfedilmigler. Cilinkii bu titresimsel biikiilme bantlarinin siddetleri,
flor varliginin bollugu ile dogrudan iliskilendirilebilir. Elde edilen
FT-IR grafikleri gostermektedir ki, 3100-3800 cm-1 araligindaki
bantlarmin pik siddeti ve morfolojisi, hidroksil grubu su varligina
ve bolluguna isaret eder. Bu piklerin, florca zengin mavi topaz
orneklerinde, bariz bir sekilde ¢ok diisiik oldugu tespit edilmistir.
Sonu¢ olarak, dogal-tedavisiz, yapay-tedavisiz ve dogal-
tedavili siistas1 kalitesinde cok sayida gokylizii mavisi renkli
siistas1 topaz taglar1 iizerinde yapilan mikro-Raman ve FT-
IR vibrasyonal grafikleri degerlendirilerek, florca zengin olup
olmadiklar1 belirlenmigtir. Mavi topazlarin florca daha zengin
olan tiplerinin belirlenmesinde, sacinimsal konfokal mikro-
Raman spektroskopik verileri tahripsiz bir ayirtag metodu olarak
olduk¢a giivenilir bir yontem oldugu sonucuna varilmistir.
Iste bu ¢alisma kapsaminda ortaya konulan bilimsel yéntem ve
bunlarin kullanilacagi cihazlar aym1 zamanda arkeo-gemolojik
anlamda miizelerdeki mavi topazlarin kesin ayirtlanmasimi da
saglayacak bir yontem olarak g6z oniinde bulundurulmalidir.

Anahtar Kelimeler: Siistasi Mavi Topaz, Flor (F-1) — Hidroksil
(OH-1) igerigi, Gemoloji ve FT-IR Spektroskopisi

48

Abstract

Sky blue natural and untreated topaz and natural and radiation
treated, artificial and untreated topaz samples were compared with
imitation blue colored materials produced from other materials.
One of the Fluorine (F-1) and Hydroxyl (OH-1) ions is more
abundant in the crystal lattice than the other in the topaz
mineral [AI2S5i04 (F, OH) 2]. The abundance of fluorine ion is
of gemological significance, especially in blue topaz samples.
Because the florine-rich colorless or fancy colored topaz samples
can be easily converted to saturated blue when subjected to proton,
electron and/or neutron irradiation at certain time and doses. Since
this color conversion is more efficient than the hydroxyl-rich ones,
the determination of the fluorine richness in the topaz samples by
spectroscopic methods is important before the irradiation treatment.
Blue topaz samples, which are facet cut and polished, were
examined by using dispersive confocal micro-Raman (DCuR)
and Fourier Transform Infrared (FT-IR) with non-destructive
spectroscopic devices. In the DCuR graphics, the natural and
untreated blue topaz samples that from the main bands with
the strongest peak intensity, those of the bands at 265, 236, 329
ve 404 cm-1 may be attributed to stretching bands as molecular
vibrations belonging to (Al04), those of the bands at 285, 453
and 481 cm-1 may be attributed to stretching bands as molecular
vibrations belonging to (SiO4), those of the bands at 926 and 521
cm-1 may be attributed to bending bands as vibrations belonging
to (F), and finally, those of the bands at 852 and 1461 cm-1 may
be attributed to bending bands as vibrations belonging to (OH).
Since, the intensity of these bending vibration bands can be directly
related to the abundance of the fluorine presence. The resulting
FT-IR graphics show that the peak intensity and morphology of
bands in the ranging of 3100-3800 cm-1 indicate the presence
and abundance of water as the hydroxyl group. They have been
found to be very low, obviously in fluorine-rich blue topaz samples
As a result, micro-Raman and FT-IR vibrational graphs made
on a large number of sky blue colored gemstone topaz stones
of natural-untreated, artificial-untreated and natural-treated

gemstone quality were evaluated, and it was determined
whether they were rich in fluorine. It has been concluded that
scattering confocal micro-Raman spectroscopic data is a very
reliable method as a non-destructive discriminant method
for the determination of fluorine-rich types of blue topazes.
The scientific method and the devices to be used within the scope of
this study should also be considered as a method that will enable
the precise differentiation of blue topaz in museums in terms of

archaeo-gemology.

Keywords: Gemstone Blue Topaz, Florine (F-1)-Hydroxyl (OH-
1) content, Gemology, Forensic Gemology, DCuR and FT-IR
Spectroscopy



5. Uluslararas1 Katilimli 75. Tiirkiye Jeoloji Kurultay1
10-14 Nisan 2023, Ankara, Tiirkiye

April 10-14, 2023, Ankara, Tiirkiye

75" Geological Congress of Tiirkiye with International Participation

7 “Tlrkiye Jeoloji Kurultayi

* (W;eo/og;/co/ Congress of Turkiye

Mugla (Milas) Cevresinde Bulunan Ozgiin Yarisaydam Rutil ve Titanit Kristalleri ve Diinyanin
En Nadir ve En Degerli Siistaslarindan biri olan Painit Kristalleri Arasindaki Goriiniissel
Benzerlikler

Appearance Similarities Between Original Translucent Rutile and Titanite Crystals Found Around Mugla
(Milas) and Painite Crystals One of the World's Rarest and Most Valuable Gemstones

Evrim Coban, Murat Hatipoglu
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Oz

Painite goriiniigsel olarak olduk¢a benzeyen rutil ve titanit
kristallerinin bulundugu alan, Milas (Mugla)’a bagli Dibekdere
K&yt niin IIbir Dag: glineyindeki Sirtlan Tepesi civaridir. Menderes
Masifinin gilineybatisinda ve Milas’mn kuzey batisindaki yer alan
bu alan, jeolojik olarak tabanda Paleozoyik yasli gnays-sistlerle
baslamaktadir. Uzerine masifin 6rtii kayalar1 olan karbonath
(katman araliklarinda karst ve lateritik tiplerde boksit zuhurlari
iceren) ve kirmtilt tortul kayaglar uyumsuz olarak gelmistir. Bu
ortli kayaclart Mesozoyik donemde tektonizma ve Likya Naplari
denilen bindirme faylar1 ile metamorfizmaya ugramislar ve
yer yer silislesmislerdir. Diskordans yiizeylerindeki diasporik
boksit zonlar igersinde gelisen catlak zonlari, Tersiyerin ¢esitli
zamanlarinda hidrotermal mineralizasyona olanak saglamistir.
Bu mineralizasyon zonundaki ¢ok sayidaki mineral, farkli renk
ve yapilardaki mermerlerin katman sinirlarinda bulunan karst tipi
diasporik boksit (meta-boksit) yigisimlarmin catlak zonlarinda
hidrotermal alterasyon ve tekrar taginma sonucu olugmuslardir.
Diinyaca meshur gem Tiirk diaspor [Al(OH)O] minerali, bunlarin
en degerlisidir. Ayrica, makroskopik yapilt oksit (hematit, ilmenit
vb), karbonat (kalsit) ve silikat grubu (kloritoid, margarit,
muskovit vb) mineraller de yandas olarak bulunmaktadir. Bu
bdlgede metamorfizma ile olusan ¢ok sayida zimpara yataklar1 da
bulunmaktadir. Bunlar i¢inde de korundum (safir), manyetit, rutil,
titanit vb mineralizasyonu yayginca goriilmektedir. Buna ragmen,
ne meta boksitlerde ne de zimparalarda, painit mineral olusumuna
bugiine kadar rastlanilmamustir.

Cok nadir bulunan ve bu yiizden ¢ok degerli olan Painit minerali,
jeokimyasal olarak siniflandirildiginda, ilk bakista hematit (Fe203),
eskolait (Cr203), karelianit (V203), korundum (Al1203), krizoberil
(Be3AI206), rutil (TiO2) gibi bir oksit grubuna aittir. Ancak,
kimyasal kompozisyonu olusturan ana bilesenlerin diziliminden
kaynaklanan anyon kokiine yonelik karmasiklik, diinyada
mineraloglar arasinda bir uyusmazliga sebep olmaktadir. Kirmizi,
kahverengimsi ve portakal-kirmizi renkli olan bu yeni mineral IMA
(International Mineralogy Assembly), tarafindan formiiliinde A1O
icermesine ragmen aslinda bir “borat anyon kdokiine sahip” olmasi
ve igerisinde bolca Ca ve Zr elementlerini de igermesi nedeniyle,
korundumminerali benzeri olmakla beraber bilimsel anlamda aslinda
bir borat minerali olarak tanimlanmistir [CaZrAl9015(BO3)]. Buna
karsilik bazi mineraloglar, bu tagin kristal sistemin, 6zgiil agirligimin
ve birlikte yataklanmasinin benzerlikleri nedenleriyle “oksit anyon
kokiine sahip”, korundum minerali benzeri bir mineral olabilecegini
one siirmektedirler [CaZrB(A19018)].

Bolgede siistasi avcilari tarafindan toplanan ve satisa sunulan

kristallerin gercekte painit olmadiklarini anlamak, aslinda bu
orneklerin analizlerinin yapilmasi ile ¢ok kolay ayirt edilebilmeleri
miimkiin iken, bunun yerine sadece morfolojik benzerlik ile
bu yanilgiy1
Durum bdyle olunca, yart saydam hatta bazilar1 saydam yapili

tanimlama yapilmalari, ortaya ¢tkartmaktadir.
nispeten yayginca bulunabilen kahverengimsi-kirmizims: renkli
rutil (TiO2) ve titanit (CaTiSiO5) kristal 6rneklerinin, ¢ok ¢ok
nadir bulunabilen painit kristal 6rneklerine ¢ok benzerlikleri, bu
kristali dogada bulanlarin, bunlari bilimsel bakimdan mineralojik
dogrulama yaptirmadan gercek painit kristalleriymis gibi halka ve
basina yansittiklart gériilmektedir. Ancak burada hatali olan diger
bir durum da, bunlari ele gegiren giivenlik kuvvetlerinin ve ciddi
medyanin da bu kristallerin bilimsel dogrulattirmadan, yasal iglem
yapmalaridir. Bu kristaller ve ilgili haberleri gercegi yansitmadigt
i¢in, bir miiddet sonra ortadan kaldirilmakla birlikte, efsanesi hala
siistas1 toplayicilart arasinda siiregelmektedir.

Iste bu tiir infiallerin bir daha yapilmasinm 6niine gegmek igin,
korundum (yakut, safir) (Mohs setlik: 9, 6zgiil agirlik: 3.95-4.05),
painit (Mohs setlik: 8, 6zgiil agirlik: 4.00-4.03), rutil (Mohs setlik:
6-6.5, ozgill agirlik: 4.23) ve titanit (Mohs setlik: 5-5.5, 6zgiil
agirlik: 3.40-4.56) minerallerinin ayirtag mineralojik ve gemolojik
benzerlikleri ile farkliliklarini, karsilagtirmali olarak vermek,
bu calismada temel amagtir. Ayrica painit tasinin Mugla (Milas)
bolgesinde nig¢in bulunamayacaginin, buna karsilik Tiirkiye’de
hangi bolgede bulunma ihtimalinin olabilecegi de, bilimsel veriler
1s181nda bu calismada sunulmaya caligilacaktir.

Sonug olarak denilebilir ki, eger bir painit kristali arayacaksak,
en basta Ca, Zr, Al ve B elementlerinin birlikte olusturacag: yakut
(korundum) benzeri bir mineralojik kristalizasyon ortaminin
bulundugu alanlarin arastirilmasi gerekir.

Anahtar Kelimeler: Painit, Rutil, Titanit, Korundum (yakut, safir),
Mugla (Milas) Bolgesi

Abstract

The area where rutile and titanite crystals, which are quite similar
in appearance to painite, is around the Ridge Hill, south of Ilbir
Mountain, in the Dibekdere Village of Milas (Mugla). Located
in the southwest of the Menderes Massif and in the northwest of
Milas, this area geologically starts with Paleozoic gneiss-schists at
the base. Carbonate, including karst and lateritic types of bauxite
occurrences in layer intervals, and clastic sedimentary rocks,
which are the cover rocks of the massif, overlie it unconformably.
These cover rocks were metamorphosed by tectonism and thrust
faults called Lycian Nappes during the Mesozoic period and were
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locally silicified. Fracture zones developed within the diasporic
bauxite zones on the discordant surfaces allowed hydrothermal
mineralizations at various times in the Tertiary. A large number
of minerals in this mineralization zone were formed as a result of
hydrothermal alteration and remobilizing in the crack zones of karst
type diasporic bauxite (meta-bauxite) aggregations located at the
layer boundaries of marbles of different colors and structures. The
world-famous gem Turkish diaspore [AI(OH)O] is the most valuable
of these. In addition, macroscopic oxide (hematite, ilmenite, etc.),
carbonate (calcite) and silicate group (chloritoid, margarite,
muscovite, etc.) minerals are also present. There are also many
emery beds formed by metamorphism in this region. Among them,
corundum (sapphire), magnetite, rutile, titanite, etc. mineralization

is common. However, no formation of painite mineral has been
observed in meta bauxites or abrasives so far.

Painite mineral, which is very rare and therefore very valuable,
is geochemically classified as an oxide such as hematite (Fe203),
escolaite (Cr203), karelianite (V203), corundum (A41203),
chrysoberyl (Be341206), rutile (TiO2). belongs to the group.
However, the complexity of the anion root arising from the
arrangement of the main components that make up the chemical
composition causes a disagreement among mineralogists around
the world. This new mineral, which is red, brownish and orange-
red in color, was developed by IMA (International Mineralogy
Assembly) by IMA (International Mineralogy Assembly), although
it contains AlO in its formula, it actually has a “borate anion
root” and it contains plenty of Ca and Zr elements. In this sense,
it was actually defined as a borate mineral [CaZrAI9015(BO3)].
On the other hand, some mineralogists suggest that this stone may
be a corundum-like mineral with “oxide anion root” due to the
similarity of the crystal system, specific gravity and co-bedding
[CaZrB(419018)].

While it is possible to understand that the crystals collected and
offered for sale by the gemstone hunters in the region are not
actually painite, and that they can be easily distinguished by
analyzing these samples, instead of identifying them only by
morphological similarity, this misconception is revealed. When this
is the case, the similarity of the brownish-reddish colored rutile
(Ti02) and titanite (CaTiSiO5) crystal samples, which can be found
relatively widely, some of which are translucent and some of which
are transparent, to the painite crystal samples, which can be found
very, very rarely, is that those who find this crystal in nature can
find them without scientific mineralogical verification. It is seen
that they are reflected to the public and the press as if they are real
painite crystals. However, another faulty situation here is that the
security forces and serious media who seized them also took legal
action without scientifically verifying these crystals. Although these
crystals and related news were destroyed after a while because they
did not reflect the truth, their legend still persists among gemstone
collectors.

Here, in order to prevent such indignities from happening again,
the comparatively distinguishing mineralogical and gemological
similarities and differences of the minerals, corundum (ruby,
sapphire) (Mohs’ hardness: 9, specific gravity: 3.95-4.05), painite
(Mohs’ hardness: 8, specific gravity: 4.00-4.03), rutile (Mohs’
hardness: 6-6.5, specific gravity: 4.23), and titanite (Mohs’
hardness: 5-5.5, specific gravity: 3.40-4.56), is the main purpose of
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found in Mugla (Milas) region, on the other hand, in which region
it may be found in Tiirkiye, will be tried to be presented in the light
of scientific data in this study.

As a result, it can be said that if we are to search for a painite
crystal, areas where a mineralogical crystallization environment
similar to ruby (corundum) formed by Ca, Zr, Al and B elements
should be investigated.

Keywords: Painite, Rutile, Titanite, Corundum (Ruby, Sapphire),
Mugla (Milas) Region
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Carving Techniques on Gemstones
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0Oz Abstract
Kokeni Latince ‘lapidarius’ kelimesinden gelen lapidari, basta  Lapidary which is originating from the Latin word ‘lapidarius’ is the

degerli taglar olmak {izere, taglari ve mineralleri gesitli yontemler ile
essiz tasarimlara doniistirme uygulamasidir. Bu ihtisamli dontigiim
icin kullanilan bir yontem olan tas oymacilig1 (carving), genellikle
oncesinde kabason form verilmis degerli ve yar1 degerli taslar
tizerinde gergeklestirilmektedir. Tarihgesi Antik Yunan’a kadar uzanan
oymacilikta cameo ve intaglio temel tekniklerdir. Cameo, motifin tasin
disma dogru pozitif yonde oyuldugu kabartma yontemi, intaglio ise
negatif yonde oyma islemiyle motifin tasin i¢ine dogru yerlestirildigi
yontemdir. Cameo teknigi yar1 seffaf ve opak taslarda uygulanirken, ters
oyma (intaglio) tekniginin genellikle seffaf ve temiz olan siistaglarinda
yapilmas: tercih edilmektedir. Carving kelimesi akillarda ilk olarak
‘tak1’ i¢in kullanilacak degerli veya yari degerli bir tasi ¢agrisim yapsa
da binlerce yildir bu teknikler siklikla miihiir, minyatiir heykel ve siis
esyasi gibi tasariminda da kullanilmaktadir. Ayrica, 6zellikle cameo yani
kabartma yéntemi i¢in tercih edilen deniz canlilarinin kavkilari, renkli
katmanlarm elde edildigi essiz motifleri sunan popiiler malzemelerdir.
Giintimiizde hem taki hem de siis esyas! tasariminda kullanilan intaglio
tekniginin en fazla mavi opallerde uygulandigi gézlenmektedir.

Bu caligmada, opak taslar, volkan cami ve silislesmis agag iizerinde
carving tekniklerinin uygulanmas: gergeklestirilmistir. Tasa oyularak
motif verilmesi sirasinda ¢esitli sekil ve boyutlarda elmas uglar, el
frezesi, su, yag ve parlatici tozlar kullanilmistir. Secilen dogal mineral
veya kaya¢ parcasinin oOncelikle kabason kesilmis diiz bir yiizeye
sahip olmasi gereklidir. Diiz ylizeye ¢izilen sekil, elmas uglu freze ile
ice dogru oyularak islem gergeklestirilir. Oyma islemi bittikten sonra
tercihe gore cilalama yapilarak elde edilen {irlin daha belirgin hale
getirilir. Her zaman bir tagin tiim yiizeyini oymanin gerek olmadigi ve
tagin tizerinde dikkati bir alana ¢ekmek igin birka¢ vurgu ¢izgisi dahi
yeterli olabilecegi goriilmektedir. Uygulamalar sirasinda baslangig i¢in
uzun ve ince egri ¢izgilerin kisa ve diiz olanlardan daha kolay oldugu,
ayni zamanda asimetrik tasarimlarin hata yapmay1 azalttig1 goriilmistiir.
Buna karsin yuvarlak (top) basli uglarla gergeklestirilen intaglio islemi
en zor olanlardir.

Siistaglarinin degerini artirmak igin yapilan oyma islemi uygulamalart
sirasinda bazi sikmtilarin da oldugu gézlenmistir. Islenen tasm
dokusu, rengi ve igindeki siireksizlikler oyma iglemlerinin kusursuz
gerceklesmesinde onemli rol oynamaktadir. Ornegin, silislesmis
agaclarin yiiksek sertlik derecesi sebebiyle kabartma (cameo) yontemine
elverisli olmadig1, ayn1 zamanda intaglio tekniginin de beklenildigi
kadar iyi sonu¢ vermedigi gozlenmistir. Sertlik kriterinin yani sira, en
basta karigik renk araliginda olmasi, aga¢ dokusunun korunuyor olmasi,
icerisinde barmdirdigt mikro ve makro kirik ve gatlaklar tagt igleme
esnasinda sorun yarattig1 tespit edilmistir. Silislesmis aga¢ 6rneklerine
intaglio uygulanirken, farkls sertlik zonlar1 boyunca c¢atlamalar olmus,
islem sonrasinda cilalama isleminin de motifi gostermede yeterince
etkin olmadig1 sonucuna varilmistir. Diger taraftan, kabason olarak
islenmis yesil renkli ve sertlik orani diisiik kayag pargalarinda, opallerde,
volkan cami1 ve camlarda intaglio tekniginin ¢ok daha belirgin desenler
sundugu, cilalama islemi ile albenisinin ortaya cikti§1 iriinler elde
edilmistir.

Anahtar Kelimeler: Cameo, carving, intaglio, kabagon kesim, lapidari,
silislesmis agag, siistast

practice of transforming stones and minerals, especially precious
stones, into unique designs with various methods. Stone carving which
is a method used for this magnificent transformation is usually carried
out on precious and semi-precious stones that have previously been
given a cabochon form. Cameo and intaglio are the basic techniques in
carving dating back to Ancient Greece. Cameo is the embossing method
in which the motif is carved in the positive direction towards the outside
of the stone, while intaglio is the method in which the motif is placed
towards the inside of the stone by carving in the negative direction.
While the cameo technique is applied on translucent and opaque stones,
the reverse carving (intaglio) technique is generally preferred on
transparent and clean gemstones. Although the word carving may first
connote a precious or semi-precious stone to be used for ‘jewellery’,
these techniques have been used for thousands of years in the design
of seals, miniature sculptures and ornaments. In addition, the shells of
sea creatures, which are especially preferred for the cameo method, are
popular materials that offer unique motifs by obtaining colored layers.
1t is observed that the intaglio technique, which is used in the design of
both jewellery and ornaments, is mostly applied in blue opals.

In this study, the application of carving techniques was carried out on
opaque stones, volcanic glass and silicified wood. Various shapes and
sizes of diamond tips, hand milling cutters, water, oil and polishing
powders were used to give motifs by carving into the stone. The selected
natural mineral or rock fragment must first have a flat surface which
is cut into cabochons. The shape which is drawn on the flat surface is
carved inward using diamond-tipped end mills. After the carving process
is finished, the product obtained is made more prominent by polishing
according to preference. It seems that it is not always necessary to carve
the entire surface of a stone and even a few accent lines on the stone can
be enough to draw attention to an area. During applications, it has been
seen that long and thin curved lines are easier to start with than short
and straight ones, and at the same time, asymmetrical designs reduce
error. On the other hand, intaglio operation with round (ball)-headed
tips is the most difficult.

Itwas observed that there were some practical problems during the carving
process on the stones made to increase the value of the gemstones. The
texture, color and discontinuities of the processed stone play an important
role in the flawless execution of the carving processes. For example, it has
been observed that silicified woods are not suitable for the cameo method
due to their high hardness, and at the same time the intaglio technique
does not give as good results as expected. In addition to the hardness
criterion, it has been observed that the stone is in the mixed color range
and the wood texture is preserved and the micro and macro fractures and
cracks create problems during the processing of the stone. While intaglio
was applied to the silicified wood samples, cracks occurred along different
hardness zones, and it was concluded that the polishing process was not
effective enough to show the motif after the process. On the other hand,
in green colored rock pieces with low hardness, opals, volcanic glass and
glasses processed as cabochons, the itaglio technique offers much more
distinctive patterns and products which reveal their attractiveness with
the polishing process were obtained.

Keywords: Cameo, carving, intaglio, cabochon cut, lapidary, silicified
wood, gemstone
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Oz

Bu c¢alismada; Hatip-Cayirbagi (Meram-Konya) bdlgesinde
bulunan ofiyolitik kayaclar ile iligkili dagimik ve diizensiz olarak
gozlenen listvenit olusumlari igerisindeki opal-kalsedon seviyelerin
jeolojik ve gemolojik 6zellikleri aragtirilmistir. Inceleme alaninda
Geg Triyas-Geg Kretase yasli Lorasdagi formasyonu ve Geg Kretase
yasli Midostepe formasyonu temeli olusturmaktadir. Bu birimleri
Geg Kretase yasli Hatip ofiyolitli karisigi tektonik dokanakla
ortmektedir. Bunlarin lizerine yine tektonik dokanakla Geg Kretase
yasli Cayirbagi Ofiyoliti gelmektedir. Cayirbagi ofiyoliti, Ust
Miyosen-Alt Pliyosen yasli Ulumuhsine formasyonu tarafindan
uyumsuz olarak oOrtiilmektedir. Bolgedeki listvenit olusumlari
yaygin olarak Cayirbagi ofiyoliti ile iliskilidir. Ayrica tektonizmaya
bagli gelisen kirik ve ¢atlaklara giren silis bakimimdan zengin diisiik
sicaklikli ¢ozeltilerin, opal-kalsedon olusumlarint listvenitler ile
iliskili meydana getirdigi diisiiniilmistiir. Yapilan jeolojik, raman
ve FTIR ¢aligmalari sonucunda listvenit igerisindeki olusumlarin
kriptokristalen ya da amorf silika, kuvars ve kalsedon oldugu
belirlenmis ve gemolojik olarak degerlendirilebilirligi {izerinde
durulmustur. Opal-kalsedon olusumlart genelde 1-15 cm arasinda
saptanmistir. Listvenitler igerisindeki bosluklarda olusan opal-
kalsedon olusumlarinda sar1 beyaz kahverengi bantli renklenmeler
gozlenmistir. Konkoidal sekilde kirilan opal-kalsedonlarin masif
ozellik gostermesi sekillendirme esnasinda fayda saglamustir.
Numuneler, siistagi isleme laboratuvarinda yuvarlak ve oval
kabason olarak islenmistir. Sekillendirme sonucunda numunelerin
kesilebilir, islenebilir ve parlatilabilir kalitede oldugu belirlenmistir.
Elde edilen veriler dogrultusunda bdlgedeki ve Tiirkiye genelindeki
diger listvenit olusumlarinin siistagi agisindan daha detayli
calisilmasinin uygun olabilecegi kanaatine varilmistir.

Anahtar Kelimeler: Hatip-Cayirbagi, kalsedon, listvenit, opal,
siistast
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Abstract

In this study; the geological and gemological features of the opal-
chalcedony levels within the scattered and irregularly observed
listvenite formations associated with the ophiolitic rocks in the Hatip-
Caywrbagi (Meram-Konya) region were investigated. In the study
area, the Late Triassic-Late Cretaceous aged Lorasdagi formation
and the Late Cretaceous aged Midostepe formation form the basis.
These units cover the Late Cretaceous aged Hatip ophiolite complex
with a tectonic contact. These are overlain by the Late Cretaceous
Caywrbagi Ophiolite with a tectonic contact. The Cayirbagi ophiolite
is unconformably overlain by the Upper Miocene-Lower Pliocene
Ulumuhsine formation. Listvenite occurrences in the region are
commonly associated with Cayirbagi ophiolite. In addition, it was
thought that silica-rich low-temperature solutions entering the
fractures and cracks due to tectonism caused the opal-chalcedony
formations in relation to listvenites. As a result of the geological,
Raman and FTIR studies, it was determined that the formations in
the listvenite were cryptocrystalline or amorphous silica, quartz
and chalcedony and its gemological evaluation was emphasized.
Opal-chalcedony formations are generally found between 1-15
cm. Yellow-white-brown banded colorations were observed in the
opal-chalcedony formations formed in the spaces in the listvenites.
The massive feature of the conchoidally fractured opal-chalcedony
was beneficial during shaping. The samples were processed as
round and oval cabochons in the gemstone processing laboratory.
As a result of shaping, it was determined that the samples were of
cuttable, workable and polishable quality. In line with the data
obtained, it was concluded that it would be appropriate to study in
more detail other listvenite occurrences in the region and in Tiirkiye
in terms of gemstones.

Keywords: Chalcedony, gemstone, Hatip-Cayirbagu, listvenite, opal



5. Uluslararas1 Katilimli 75. Tiirkiye Jeoloji Kurultay1
10-14 Nisan 2023, Ankara, Tiirkiye

April 10-14, 2023, Ankara, Tiirkiye

75" Geological Congress of Tiirkiye with International Participation

7 “Tlrkiye Jeoloji Kurultayi

G

87 Congress of Turkiye

Bakash (Tokat) Silisli Siistaslarinin Mineralojik-Petrografik incelemesi ve Siistasi1 Olarak
Kullanilabilirligi

Mineralogical-Petrographic Study and Usability as Gemstones of Siliceous Gemstones of the Bakisl (Tokat)

Ilkay Kaydu Akbudak', Zeynel Basibiiyiik', Gokhan Ekincioglu?
! Kirsehir Ahi Evran Universitesi Miihendislik-Mimarlik Fakiiltesi Jeoloji Miihendisligi Béliimii, 40100 Kirsehir, Tiirkiye

2 Kirsehir Ahi Evran Universitesi Kaman MYO Madencilik ve Maden Cikarma Béliimii, 40100 Kirsehir, Tiirkiye
(zbasibuyuk@ahievran.edu.tr)

Oz

Tokat-Bakigli bolgesinde bulunan kalsedonlar, agik mavi-mavi
renklerde; opal olusumlar ise agik yesil-yesil renklere sahiptir.
Silisli stistaglar1 Permiyen-Triyas yash sistler igerisindeki alterasyon

zonunda kirik catlak dolgulart ve yer yer de mercekler halinde
gozlenmektedir.

Silisli siistaglarin yan kayaci fillitler, ince taneli muskovitlerin
olusturdugu ¢ok ince foliasyon diizlemleri ve ikincil kalsit dolgulari
icerir. Mavi kalsedon, koyu yesil opal ve acik yesil opalerde ise
lifsi ignemsi kuvarslar ve damarlar halinde ankerit+dolomitler
gozlenmistir. XRD incelemeleri sonucunda, mavi renkli kalsedon
ornegi kuvars ve ankerit+dolomit; koyu yesil opal, agik yesil opal
ve beyaz opal ornekleri ise opal-CT, kuvars ve ankerit+dolomit
mineralleri birlikteliginden olustugu belirlenmistir.

Ayrica araziden alman kalsedon ve yesil opallere uygulanan
stistas1 kesim tarzlar ile hem takida hem de siis esyasi liretiminde
kullanilabilecekleri belirlenmistir.

Anahtar Kelimeler: Kalsedon, Opal, Mineraloji, Gemoloji, Siistasi

Abstract

The chalcedony found in the Tokat-Bakisli region are light blue-blue
in color; opal formations have light green-green colors. Siliceous
gemstones are observed in the alteration zone within the Permian-
Triassic schists as fractured fissure fillings and occasionally as
lenses.

The side rock of the siliceous gemstones includes phyllites, very thin

foliation planes formed by fine-grained muscovite and secondary
calcite deposits. In the blue chalcedony, dark green opal and light
green opal, fibrous acicular quartz and veined ankerite+dolomites
were observed. As a result of XRD examinations, the blue colored
chalcedony samples were quartz and ankerite+dolomite, dark green
opal, light green opal and white opal samples were determined to
be composed of opal-CT, quartz and ankerite+dolomite minerals.

In addition, it has been determined that they can be used both in
jewelry and in the production of ornaments with the gemstone
cutting styles applied to the chalcedony and green opals taken from
the field.

Keywords: Chalcedony, Opal, Mineralogy, Gemology, Gemstone
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Baz1 Granat Orneklerinin Gemolojik Ozellikleri (MTA-Ankara)
Gemological Properties of Some Garnet Samples (MTA-Ankara)

Handan Giinel

Maden Tetkik ve Arama Genel Miidiirliigii, Sehit Cuma Dag Tabiat Tarihi Miize Miidiirliigii, Ankara, Tiirkiye
(handan.gunel@mta.gov.tr )

Oz

Calisma kapsaminda, MTA Gemoloji Laboratuvari’ndaki 20
adet granat &rneginin gemolojik 6zellikleri incelenmistir. Temel
gemolojik aletler ve ileri diizey cihazlar kullanilarak gemolojik
tanimlar1 yapilan 6rneklerin; granat grubunun piralspit serisindeki
pirop, almandin, spessartin ve pirop-almandin tiirii granatlar oldugu
belirlenmistir. Calismada incelenen granatlar, polariskopta anormal
cift kirma 6zelligi gostermistir.

Incelenen pirop granatlar; koyukirmizi, yari saydam, camsi parlakliga
sahip, islenmemis (ham) 6rneklerdir. Kirma indisi degerleri 1.740
olarak oOl¢iilmistiir. Granat tlirlerinin belirlenmesinde 6nemli
bilgiler veren spektroskop 6l¢limlerinde, pirop granata ait spektral
ozellikler gozlenmistir. Gemolojik mikroskop incelemelerinde,
ignemsi kapanimlar daha yaygim; uzun ve tiipsii kapanimlar ise
nispeten daha az gozlenmistir. Renksiz ve yuvarlagimsi kristaller de
ayrica tespit edilmistir.

Almandin granatlar; orta ve koyu tonlarda, kirmizimsi turuncudan
acitk morumsu kirmiziya degisen renklerde, saydam-yarisaydam,
bir kism1 cams1 bir kism1 mat parlaklikta, islenmis (faset kesimli)
veya tamburlanmis 6rneklerdir. Kirma indisi degerleri 1.780 olarak
Ol¢iilmistiir. Spektroskopik incelemelerde, spektrumun sar1 ve
yesil bolgesinde (505 nm, 527 nm ve 575 nm) ii¢ koyu bant halinde
almandin spektrumunu temsil eden sonuglar alinmigtir. Almandin
orneklerinde ¢ogunlukla ayni diizlemde, yaklasik 70°-110° agiyla
kesigen, uzun, ignemsi kapanimlar goriildiigii gibi daha kiigiik ve
kisa boyutlarda ignemsi kapanimlar da bulunmaktadir. Diisiik ve
yiiksek rolyefli kristaller de almandin orneklerinde tespit edilen
diger kapanimlardir.

Tanimlanan spessartin granatlar; orta agik turuncu renkte, yari
saydam oOzellige sahip, tamburlanmig Orneklerdir. Refraktometre
Ol¢timiinde kirma indisi degerleri, refraktometre sivisinin limitleri
(1.810)  olgtlmiistiir. Spektroskopik incelemelerde
spessartin granata ait tipik spektrum gozlenmistir. Mikroskop
incelemelerinde kiigiik ve ¢cok sayida sivi kapanimlara rastlanmustir.
Bol kirikli ve gatlakli bir i¢ yapiya sahip olan spessartin drneklerinde
kiiciik ve kisa ignemsi kapanimlar da bulunmaktadir.

tizerinde

Pirop-almandin granatlar ise agik-orta acik tonlarda, kirmizimsi
turuncudan morumsu kirmiziya degisen renklerde, saydam-yari
saydam, camsi parlaklikta olup bir kismi1 islenmis (faset kesimli),
bir kism1 da islenmemis (ham) 6rneklerdir. Kirma indisi degerleri
1.750 olarak &lgiilen bu granatlar, almandin ile ayni spektrumu
gostermektedir. Incelenen bu &rneklerde, morumsu kirmizi renge
sahip granatlar rodolit (pirop-almandin granatin mor renk bilesenine
sahip ¢esidi) olarak tanimlanmistir. Pirop-almandin tiirli 6rneklerin
mikroskop incelemelerinde; renksiz, koseli ve yuvarlagimsi kristal
kapanimlar gozlenmistir. Kiigiik ve kisa boyutlardaki ignemsi
kapanimlar, uzun ignemsi kapanimlara gére cogunluktadir.

GemmoFTIR ve Raman spektrometre analiz sonuglari ile gemolojik
tanimlamalar uyumlu oldugu goriilmiistir.

Anahtar Kelimeler:

spektrometre, refraktometre, spektroskop
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Abstract

This study aims to examine 20 garnet samples in the MTA
Gemological Laboratory. The samples are gemologically tested by
using conventional gemological instruments and advanced analysis
techniques and identified as pyrope, almandine, spessartine and
pyrope-almandine type garnets in the pyralspite series of the garnet
group. The garnets examined in the study showed anomalous double
refraction in polariscope.

The examined rough pyrope garnets are dark red, translucent, and
vitreous. Their refractive indices are measured as 1.740. As an
important testing method for garnet, identification with handheld
spectroscope testing confirmed their identity as pyrope garnet.
Gemological microscopy revealed that needle-like inclusions are
more common, while elongated and tubular inclusions are relatively
rare. Colorless and rounded crystals are also detected.

Almandine garnets in this study are medium to dark, reddish
orange to light purplish red, transparent to translucent, with vitrous
luster faceted or tumbled specimens. Refractive index values were
measured as 1.780. In the yellow and green region of the spectrum
(505 nm, 527 nm and 575 nm), three dark bands representing the
almandine spectrum were observed. Almandine samples have long,
needle-like inclusions mostly on the same plane intersecting at an
angle of approximately 70°-110° as well as smaller and shorter
needle-like inclusions. Low and high relief crystals are other
inclusions detected in almandine samples.

The spessartine garnets are medium light orange, translucent, and
tumbled samples. Refractive index values are above the limits of
the refractometer liquid (1.810). Typical spectral properties of
spessartine garnet were observed in spectroscopic examinations.
Microscopic examinations revealed small and numerous fluid
inclusions in spessartine samples. The samples have highly fractured
internal structure and contain short needle-like inclusions.

Pyrope-almandine garnets are light to medium light, reddish
orange to purplish red, transparent to translucent, vitreous, some
are faceted and some are rough samples. These garnets with a
refractive index of 1.750 show the same spectrum as almandine.
Within these samples, garnets displaying purplish red color were
identified as rhodolite (the member of pyrop-almandine garnet with
purple color component). Colorless, angular, and rounded crystal
inclusions were observed in the microscopic examination of pyrop-
almandine type samples. Small and short needle-like inclusions are
relatively more common than long needle-like inclusions within the
samples.

GemmoFTIR and Raman spectrometer findings are also consistent
with gemological descriptions.

Keywords: Garnet, gemology, inclusion, Raman spectrometer,
refractometer, spectroscope
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MTA Miizesindeki Bazi1 Olivin (Peridot) Minerallerinin Gemolojik Ozellikleri
Gemological Properties of Some Olivine (Peridot) Samples from MTA Gemological Laboratory

Koray Sozeri', Tugba Velioglu', Cisil Bengisu Badur'
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Oz

Peridot, olivin grubu minerallerin siistasi kalitesine sahip olan,
sarimsi yesilden yesilimsi sariya veya kahverengimsi yesile kadar
degisen renklerdeki tiiriidiir. Siistasi piyasasinda en cok talep
goren peridotlar ise doygun yesil renge sahip olanlaridir. Mafik ve
ultramafik bilesimli magmatik kayalarda nodiiler seklinde olusan
olivin mineralleri ortorombik sistemde kristallesirler. Bilesimsel
olarak olivinler Forsterit (Mg2SiO4), Fayalit (Fe2SiO4), Montisellit
(CaMgSiO4), Kirstenit (CaFeSiO4) ve Tefroit (Mn2SiO4) olmak
iizere 5 mineralden olusmaktadir.

Bu ¢alisma kapsamimda MTA Gemoloji Laboratuvarinda bulunan
13 adet kesilmis peridot 6rnegi kullanilmis ve bu 6rneklerin temel
gemolojik testleri (Kirma indisi, optik karakter, plekroizma, 6zgiil
agirlik, spektroskopik o6zellikler, UV tepkisi ve mikro 6zellikleri)
ile ileri teknolojik cihazlarla (Raman ve GemmoFtir) tanimlamalar1
yapilmistir. Buna gore agirliklart 0,13 ile 1 karat arasinda toplam
13 adet peridot drneginin kirma indisleri 1.67-1.71 araliginda, optik
karakterleri ¢ift eksenli pozitif, yogunluk degerlerinin de 3.31 ile
3.50 arasinda degistigi belirlenmistir. GemmoFtir ile elde edilen
grafiklerin cihazin kiitiiphanesinde bulunan peridot grafiklerine
biiyiikk benzerlikler gosterdigi, benzer sekilde Raman oSlgtimleri

sonucunda da  Orneklerin  elde edilen grafiklerinin cihazin
kiitiphanesinde bulunan Forsterit piklerine, biiyiik benzerlikler

gosterdigi sonucuna varilmistir.

Anahtar Kelimeler: GemmoFtir, MTA Gemoloji Laboratuvari,
Peridot, Raman

Abstract

Peridot is a gem-quality variety of the olivine group mineral which
has yellowish green to gereenish yellow to brownish green color.
The group generally has a nodular shape and crystallizes in
ultramafic and mafic types of magmatic rocks with the orthorhombic
system. Olivine Group divided into 5 minerals namely Forsterite
(Mg2SiO4),  Fayalite (Fe2SiO4), Monticellite(CaMgSiO4),
Kirschsteinite(CaFeSiO4), Tephroite (Mn2SiO4) according to
chemical composition.

13 peridot samples have been used from MTA Gemological
Laboratory in this study. Standard gemological tests were performed
for all 13 samples including specific gravity (SG) measured by
refractive index (RI) determined by GIA
refractometer, optical character with polariscope,

analytical balance,
pleochroism
determined by dichroscope. Raman spectroscopic and GemmoFTIR
(Fourier Transform Infrared Spektrofotometre for Gemology)
methods were also used for mineral identification. The obtained
results for 13 peridot (Between 0,13 — 1 carat) samples are
anisotropic, biaxial, positive (+), and their refractive indexes (RI)
are between 1.67 and 1.71 The specific gravity (SG) of the samples
are between 3.31 and 3.50. According to Raman and GemmoFtir
spectrum of the peridot samples, they are matched with the bands
in the spectrum of both forsterite and fayalite in the spectrometer
software library.

Keywords: GemmoFti, MTA Gemological Laboratory, Peridot,
Raman.
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Yenice Opallerinin Jeolojisi ve Mineralojik Ozellikleri, Canakkale — KB Tiirkiye

Geology and Mineralogy Properties of Yenice Opal, Canakkale, NW Tiirkiye

Ayten Cahk
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Canakkale Onsekiz Mart Universitesi, Yerbilimleri ve Doga Tarihi Miizesi, Tiirkiye
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Oz
Bu ¢alismada, Yenice (Canakkale) koyiiniin gliney dogusunda
ylizeylenen Yenice opallerinin jeolojisi ve mineralojik

ozellikleri calisilmistir. Kirmizi, sar1 ve bej renklerde bulunan
opaller, XRD sonuglarina gore Yenice opali, baslica Opal
CT bilesimindedir. Opallere ait taramali elektron Mikroskop
(SEM) analiz sonuglarina gore kiiresel doku o&zelligi tespit
edilmistir. SEM element dagilimi (EDX) analizleri sonucu Yenice
opallerin baglica silikat bilesiminde oldugunu gostermistir.
Ayrica Al, Fe ve Ca elementleri Si ve O elementlerine kiiglik
miktarlarda eslik etmektedir. Ayrica, kirmizi renkli opallerde
Fe, Cu ve Ti elementleri Si ve O ile birlikte yer almaktadir.
Yenice opalleri damar seklinde, bolgedeki fay zonuna paralel, Ezine
volkanitlerine ait dasit bilesimli lavlara bagli olarak hidrotermal
alterasyon sonucu gelismistir. Bolgedeki bu fay zonu muhtemelen
hidrotermal silis akigkanlar i¢in gecis yolu olusturarak opal
damarlarmin olusumunu saglamistir.

Anahtar Kelimeler: Canakkale, Opal, Yenice

56

Abstract

In this study, the geology and mineralogy of Yenice opals that
outcrop in the southeast of the village of Yenice (Canakkale), were
investigated. Red, yellow, and beige-colored opals are composed
mainly of opal CT on the basis of the XRD analyses. SEM images
show that the internal structure of the Yenice opal consists mainly
of spherulitic texture. In Yenice opal, the major element composition
of the opal by SEM reveals that opals mainly comprise silica. Si and
O elements are also accompanied by Al, Fe, and Ca. The red opal
has a concentration of Fe with Cu and Ti accompanying Si and O
elements.

Yenice opals are found parallel to the fault zone in the region in
the form of veins formed as a result of hydrothermal alteration due
to dacite composition lavas belonging to Ezine volcanic. This fault
might have served as a fracture system that provided pathways for
the circulation of low-T silica-rich hydrothermal solutions in the
region.

Keywords: Canakkale, Opal, Yenice
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Oregon Giines Taslarimin (Cu iceren Labradorit) Olusumu ve
Gemolojik Ozellikleri (Oregon, ABD)

The Occurrence and Gemological Properties of Oregon Sunstones (Oregon, USA)
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Oz

Mafik magmatik kayaglarin pek ¢ogu biinyelerinde ¢esitli metal
elementler bulundurmaktadir. Bazi bazalt olusumlarinda da az
oranda nabit bakir elementi bulunmaktadir. Bu tiir bakir olusumlari,
bazalt kayalarinin hamur matriksinde daha yaygin olarak gozlenir
ve bu durum ergiyik haldeki magmanin son agamada oldugunu veya
o bolgede gelismis bir hidrotermal aktiviteyi temsil eder. Diinyada
sadece birkag bolgede erken evrede kristallesen plajiyoklaz
fenokristallerinde nabit bakir bulunur ve bu durum Oregon Giines
Taslarini ilging ve nadir kilmaktadir. Oregon Giines Taslari, dogu
Oregon’un Lake ve Harney County bolgelerinde (Dust Devil,
Ponderosa ve Little Eagle Butte Madenleri) porfiritik bazaltlarda
bulunmaktadir. Oregon’dan baska diinyada nabit bakir igeren
feldispat olusumlar1 2015 yilinda Etiyopya’da tespit edilmistir.
Ayrica, “Tibet Andezini” olarak bilinen Tibet Giines Taslar
2000’lerin basinda miicevher pazarlarinda yerini almistir, ancak
Tibet Giines taslarinin olusumlar: giiniimiizde hala tartigmalidir.
Oregon Giines Taslari, nabit bakir kapanimlar igeren plajioklas
megakristalleri (1-10 cm) labradorit bilesimli olup, erken evrede
kristallesmislerdir. Biinyesinde bulunan ince bakir levhalar ise, 1
um kalinlik ve 100 pm uzunluga sahip olup, kristalografik olarak
kontrol edilen ydnlerde dizilmislerdir. Giines taslarinin iginde
olustugu bazaltlar Ge¢ Miyosen yaslhidir (9.16+£0.12 Ma) (%95 c.1.,
MSWD=1.13).

Bu caligma kapsaminda cesitli boyut ve renklere sahip 11 adet
Oregon Giines Tas1 6rneginin MTA Gemoloji Laboratuvarinda
standart gemolojik testleri ile Raman ve GemmoFtir gibi ileri
teknolojik cihazlarla tanimlamalari da yapilmisti. Buna gore
Oregon Giines Tas1 Orneklerinin kirma indislerinin 1.53-1.57
araliginda, yogunluk degerlerinin de 2.70 ile 2.74 arasinda degistigi
ve optik karakterlerinin ¢ift eksenli pozitif oldugu belirlenmistir.
Ayrica GemmokFtir ve Raman oOlglimleri sonucu elde edilen
biitiin grafiklerin, cihazlarin kiitiiphanesinde bulunan giines tasi

grafikleriyle biiyiik benzerlikler gosterdigi saptanmistir.

Anahtar Kelimeler: Bakir kapanimi, Labradorit, MTA Gemoloji
Laboratuvari, Oregon Giines Tas1

Abstract

Mafic igneous rocks are usually linked with various metals, and
there are several instances of basalts that contain small amounts
of native copper. Such copper is more abundant in basalt matrix
phases and might indicate the last stage of a melt or a secondary
alteration. Only a few regions in the world have native copper
found in early crystallization plagioclase phenocrysts, making
Oregon Sunstones interesting and rare. Oregon Sunstones are
found in highly porphyritic basalt flows in the Lake and Harney
County of eastern Oregon (Dust Devil, Ponderosa, and Little Eagle
Butte Mines). Other than Oregon, feldspar occurrences containing
native copper were discovered in Ethiopia in 2015. Also, Tibetan
Sunstones known as “Tibetan Andesine” appeared in the gem
market, in the early 2000s, but the origins of Tibetan Sunstones
are still controversial today. Oregon Sunstones are copper-
bearing labradorite megacrysts (1-10 cm). The native copper in
Oregon Sunstones occurs as thin platelets (copper schiller) with
crystallographically-controlled orientations. These macroscopic
inclusions of native copper occur within early-crystallizing
plagioclase phenocrysts as discrete platelets (~1 um thick and up to
a length of 100 um). These copper platelets are typically found in
the cores of the highest-grade gemstones. The means of four matrix
plateaus basalts in which the sunstones are formed is 9.16+0.12 Ma
(95% c.l., MSWD=1.13) (Late Miocene).

In this research, Raman spectrophotometer and GemmoFTIR
(Fourier Transform Infrared Spektrofotometre for Gemology)
methods were used for mineral identification, in MTA Gemological
Laboratory. Furthermore, several gemological tests were carried out
for all 11 Oregon Sunstone samples with various sizes and different
copper densities. It was determined that the refractive indexes of the
sunstone samples were between 1.53-1.57, the specific gravity (SG)
varied between 2.67 and 2.74, and their optical sign was biaxial
positive (+). In addition, obtained results from GemmoFTIR and
Raman spectra show great similarities with the sunstone graphics
in the software library of both spectrometers.

Keywords: Copper inclusions, Labradorite, MTA Gemological
Laboratory, Oregon Sunstone
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Anadolu’da Antik Donemden Giiniimiize Jasper Tas1 Olusumlar ve Siirdiiriilebilirligi

Formation and Sustainability of Jasper from Antiquity to the Present in Anatolia

Hilmi Giiney, Murat Hatipoglu
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Oz

Jasper kuvars ailesinin kalsedonik kuvars grubu olarak da tanimlanan
kriptokristalin yapili siistas: grubunda yer almakta, genelde kirmizi
renkte ve opak goriiniimliidiir. Ismi, Persge “iashm” ve “jashp” ve
de Asurca “ashpu” ile iliskili olarak, Latince “iaspis” den tiiremistir.
Yash Pliny’nin kaynagini Arabistan ve Afrika olarak belirttigi
“haematitis” kirmizi jaspere uymaktadir. Yapilan son ¢aligmalar
jasper siistasinin Ozellikle derin deniz sedimanterleri igerisinde,
okyanus tabanindaki ofiyolitik kusaklarda ¢ok yaygin gozlendigini
belirtmektedir.
ise, ozellikle Bati ve Orta Anadolu Bolgesi’nde izmir-Ankara

Gilinlimiiz Anadolu jeolojik yapist igerisinde
Ofiyolit Kusag1 (Izmir-Bursa-Eskisehir-Ankara) jasper olusumlari
bakimindan oldukg¢a zengindir. Bu yiizden antik donemde islenen
stistast irtinler icin bu tasi elde etmek Anadolu uygarliklar icin
¢ok zor olmamis ve hemen her antik donem eserde yerini almistir.
Buna gore miizelerde bulunan siistasi tirtinlerin karnelien tagindan
sonra ikinci bollukta olani jasper tiirii olmas tesadiif degildir. Ornek
olarak, Izmir Arkeoloji Miizesi’'ndeki 238 adet mineral, kaya ve
taslasmis organik malzeme tiirli materyalin cinslere gore istatiksel
dagiliminda 39 adet karnelian eser, hemen ardindan 37 adet jasper
eserin tespiti bunu destekler niteliktedir.

Jasper dogada ¢ok fazla ve biiyiik miktarlarda bulunabildigi igin;
stitun, alet, boncuk, obje ve takilarda siistasi olarak yayginca
kullanilmuglardir.  Ozellikle siisleme amaciyla taki tasarrminda
oyma/kazima teknikleri kullanilarak farkli sekillerde kabason
formlarda islenmistir. Jasper madenciligi ve kullanimi, tiim antik
doénemler boyunca uygarliklarin deger verdigi bir siistast oldugunu
ortaya cikarmaktadir. Ulkemizde cikarilan yari degerli siistasi
potansiyelinin kiiresel dl¢ekteki oraninin disiikligii géz 6niinde
bulundurulunca, antik ¢aglardan giiniimiize degin yaygin olarak
kullanilmis jasper siistaginin gerek antik eserleri, gerekse mevcut
potansiyelinin gelecek nesillere de kaynak olarak aktarilmasi
acisindan diger stistaglarimiz gibi siirdiiriilebilirligi biiyiik 6nem
kazanmaktadir.

Anahtar Kelimeler: Antik donem, jasper, siistasi, siirdiiriilebilirlik,
taki tasarimi
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Abstract

1t is in the cryptocrystalline gemstone group, which is also defined
as the chalcedonic quartz group of the Jasper quartz family, and
is generally red in color and has an opaque appearance. Its name
derives from the Latin "iaspis", related to the Persian "iashm" and
"jashp" and the Assyrian "ashpu". The "haematitis", which Pliny
the Elder cites as Arabia and Africa, fits the red jasper. Recent
studies indicate that jasper gemstone is very common in ophiolitic
belts on the ocean floor, especially in deep sea sediments. Within the
geological structure of today's Anatolia, especially in the Western
and Central Anatolian Region, the Izmir-Ankara Ophiolite Belt
(Izmir-Bursa-Eskigehir-Ankara) is very rich in jasper formations.
Therefore, it was not very difficult for Anatolian civilizations to
obtain this stone for the gemstone products processed in the ancient
period and it took its place in almost every ancient period work.
Accordingly, it is not a coincidence that the gemstone products
found in museums are the jasper type, which is the second most
abundant after the carnelian stone. For example, in the statistical
distribution of 238 mineral, rock and petrified organic material
types in the Lzmir Archaeological Museum, 39 carnelian artifacts
and 37 jasper artifacts immediately after it supports this.

Since jasper can be found in nature in large quantities; They were
widely used as gemstones in columns, tools, beads, objects and
jewellery. It has been embroidered in cabochon forms in different
ways, using carving/scraping techniques, especially in jewelry
design for decoration purposes. The mining and use of jasper reveals
it to be a gemstone valued by civilizations throughout all ancient
times. Considering the low rate of the semi-precious gemstone
potential mined in our country on a global scale, the sustainability
of jasper gemstone, which has been widely used from ancient times
to the present, is of great importance in terms of transferring its
current potential as a resource to future generations, as well as our
other gemstones..

Keywords: Antiquity, jasper, gemstone, sustainability. jewelery
design
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Saricakaya (Eskisehir) Kalsedonlar1 Neden Mavi Renklidir?
Why Saricakaya (Eskisehir) Chalcedony is Blue?

Melike Yildirim', Omer Yildirim!, M. Sezai Kirikoglu'

! ITU, Maden Fakiiltesi, Jeoloji Miihendisligi, Maslak, Istanbul, T tirkiye
(vildirimmell5@jitu.edu.tr)

Oz

Eskigehir ili Saricakaya il¢esinde bulunan mavi kalsedonlar diinya
capinda 6neme sahiptir ve Tiirk kalsedonu olarak da bilinir. Renkleri
koyu mavi, agik mavi, beyazimsi mavi, mor, sart ve kahverengiye
kadar degisiklik gostermektedir. Bu ¢alismada, kalsedonlara egsiz
mavi rengini veren etkenlerin ne oldugu arastirilmigtir.

Eskisehir-Saricakaya kalsedonlar1 Paleosen yasli konglomera-
iliskili
gozenekli yapisindan dolay1 genellikle kumtaslarina yerlesmistir.

kumtasi-seyl-marnlarla olarak gelismistir. Kalsedon,
Ayrica fay bresi, kalsedon yumrularinin olusumuna uygun bir diger
gozenekli ortamdir. Kalsedon yumrularinin olusumu 100-200 °C’de
(epitermal) ve diisiik basingta, silika igeren hidrotermal sulara

baghdir.

Koyu mavi ile agik mavi arasindaki ana elementler acisindan temel
fark; MgO, CaO ve Fe203’den kaynaklanmaktadir. A¢ik mavi
kalsedonda; MgO %0,06, CaO %0,25 ve Fe203 %0,04’tiir. Koyu
mavi kalsedon i¢in; MgO %0,72, CaO %1,21 ve Fe203 %0,74’tiir.
Ote yandan iz elementler acisindan da farkhiliklar vardir; agik
mavi kalsedon i¢in; Ni 0,00 ppm, Zn 26,89 ppm ve Co 0,00 ppm
mertebesindeyken koyu mavi kalsedon igin; Ni 828,50 ppm, Zn
53,70 ppm ve Co 43,34 ppm’dir. Analizler, hem koyu hem de agik
mavi kalsedon nodiillerinin esas olarak agirlikga %97.15 — 99.51°1
olusturan silikadan olustugunu da ortaya koymustur.

Acik mavi, koyu mavi ve iki tonda zonlanmay1 i¢eren 6rneklerin
ince kesitleri incelenmis ancak mavi renklenmeyi isaret edecek bir
farklilik goézlenmemistir. Optik mineraloji ¢alismalar1 sonucunda
Saricakaya Mavi Kalsedon yumrularinin i¢ kisminin agirlikli olarak
graniiler silis fazlarindan olustugu gériilmiistiir. Goriiniim, kripto-
kristalin kuvars olan kalsedonun dokusuyla eslesmektedir.

Anahtar Kelimeler: Eskisehir, Mavi kalsedon, Saricakaya, Siistasi

Abstract

The blue chalcedony found in the Saricakaya district of Eskisehir has
a worldwide importance and is also known as Turkish chalcedony.
Their colors range from dark blue, light blue, whitish blue, purple,
yellow and brown. In this study, the factors that give chalcedony
their unique blue color were investigated.

Eskisehir-Saricakaya chalcedony was developed in relation to
Paleocene aged conglomerate-sandstone-shale-marls. Chalcedony
is generally located in sandstones due to its porous structure. In
addition, fault breccia is another porous medium suitable for the
formation of chalcedony nodules. The formation of chalcedony
nodules is dependent on hydrothermal waters containing silica at
100-200 °C (epithermal) and low pressure.

The main difference between dark blue chalcedony and light blue
chalcedony, in terms of major elements; is MgO, CaO and Fe2O3.
In light blue chalcedony; MgO is 0,06 wt.%, CaO is 0,25 wt.%, and
Fe203 is 0,04 wt.%. For the dark blue chalcedony; MgO is 0,72
wt.%, CaO is 1,21 wt.%, and Fe203 is 0,74 wt.%. On the other
hand, there are also differences in terms of trace elements, which is,
for light blue chalcedony; Ni is 0,00 ppm, Zn is 26,89 ppm and Co
is 0,00 ppm. For the dark blue chalcedony, Ni is 828,50 ppm, Zn
is 53,70 ppm and Co is 43,34 ppm. The analyses revealed that both
the dark and light blue chalcedony nodules are mainly composed of
silica, which makes-up 97.15 — 99.51 wt.%.

Thin sections of samples containing light blue, dark blue and two-
tone zoning were examined, but no difference was observed to
indicate blue coloration. As a result of optical mineralogy studies,
it was observed that the inner part of Saricakaya Blue Chalcedony
nodules mainly consists of granular silica phases. The appearance
matches the texture of chalcedony, which is crypto-crystalline
quariz.

Keywords: Blue chalcedony, Eskisehir, Gemstone, Saricakaya

59



Uluslararas1 Katiliml 75. Tiirkiye Jeoloji Kurultay1
% 10-14 Nisan 2023, Ankara, Tiirkiye

April 10-14, 2023, Ankara, Tiirkiye

75" Geological Congress of Tiirkiye with International Participation

Uusiararasi K

“Tarkiye Jeoloiji Kurultayi

@ v

G

7

Sfion

i/ Congress of Turkiye

Baz Safir ve Ziimriit Orneklerinin Kapanim Ozellikleri (MTA-Ankara)
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Oz

Gemoloji diinyasinda “deger” sozkonusu oldugunda “igsel
kusurlar” olarak goriilen kapanimlar, aslinda bir gemolog igin
cok sey ifade eder. Gerek mineral kristalleri, gerekse sivi ve/veya
gazla dolu bosluklarin mikroskobik olarak incelenmesi gemolojik
tanimlamada en 6nemli adimlardan biridir. Kapanimlar, tasin dogal,
sentetik veya islem gormiis olup olmadigini belirlemek agisindan son
derece onemlidir. Arastirmacilar tarafindan muhtemel cografik veya
jeolojik koken belirleme ¢alismalarinda kullanilmaktadir. Dogal ya
da sentetik kapanimlar siradisi bir optik etki olusturarak tasa giizellik
ve deger katabilirler. Taglarda “temizlik” kriterinin degerlendirmesi
ise dogrudan kapanimlarla ilgilidir. Gemoloji diinyasinda
kapanimlarin incelenmesi bilimselligin yaninda etik bir gerekliliktir.
MTA Gemoloji Laboratuvari egitim setinde bulunan, biiyiik bir kismi
fasetli olarak kesilerek islenmis safir ve ziimriitlerin kirilma indisi
6l¢timii, optik karakter tayini, spektrum testi, UV Floresans tayini ve
“GemmoFTIR” spektrometre analizleri yapilmistir. Taslarin dogal-
sentetik ayriminin yapilmast ve iyilestirme goriip gérmediginin
anlasilmasi amactyla ylizey ve igsel dzellikleri bakimmdan gemoloji
mikroskobu ile incelenerek degerlendirilmistir. Kapanimlarindan
dogal oldugu anlasilan safirler icerisinde go6zlemlenen yapisi
bozulmus mineraller, kismen emilmis rutil igneleri, genisleyen
kapanimlar etrafindaki disk seklindeki stres catlaklari, gerilim halesi
ve kartopu goriinimiindeki kapanimlar, bu taglarin 1sitildigini ortaya
koymaktadir. Ayn1 zamanda bu kapanimlar, dogal olarak magma
tarafindan 1sitilma sonucu olusanlardan farklilik géstermektedir.
Bazi safirlerde “kavisli” bilyiime ¢izgileri veya renk bantlar1 tespit
edilmesinden bu taslarin “Alev Fiizyon” teknigi (Verneuil Metodu)
ile sentetik olarak iiretildigi anlasilmaktadir. Kabason kesimli olan
bir safir 6rneginde ise “kavisli” renk bandina keskin bir yildiz etkisi
eslik etmektedir. Incelenen dogal ziimriit Grneklerinde tipik olarak
parmak izi seklindeki kapanimlar ve kristaller bulunmaktadir.
Ayrica taglarki kiriklart gizlemek ve taslari daha temiz bir hale
getirmek amaciyla dolgu malzemesi kullanilmistir. Ziimriit ve
dolgu maddesinin kirilma indisindeki fark sonucu olusan flag
etkisi gozlemlenmektedir. Hidrotermal yontemle tiretilmis ziimriit
orneginde zikzak biiylime yapilart rahatlikla farkedilmektedir.
Flaks-Ergiyik metoduyla tiretilmis olan ziimriitte ise yer yer kaba
goriinimlii, beyazimsi veya ince kivrimli yapida bir eritken madde
(flaks) ve parmak izi kapanimlari (dogal korundum i¢in karakteristik
olan s1vi kapanimlarina benzer) gézlenmistir.

Anahtar Kelimeler: Ziimriit, gemoloji, kapanim, safir
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Abstract

When it comes to value, inclusions seen “internal flaws” in the world
of gemology mean a lot to gemologist. Microscopic examination of
both mineral crystals and cavities filled with fluid and/or gas, is one
of the most important steps in gemological identification. Inclucions
are extremely important for determining whether the gem is
natural, synthetic or treated. It is used by researchers in possible
geographical or geological origin determination studies. Natural or
synthetic inclucions add beauty and value to the gem by creating an
extraordinary optical effect. The evaluation of the clarity grading in
the gems is directly releated to the inclusions. Besides being scientific,
examining inclusions is an ethical requirement in gemology world.
Optical character determination, spectrum test, UV fluorescence
determination and “GemmoFTIR” spectrometer analysis were
made of sapphires and emeralds in MTA Gemology Laboratory
training set most of which were cut and polished with facets. In
order to distinguish the natural-synthetic gems and to understand
whether they have been improved or not, they were evaluated by
examining them in terms of surface and internal properties with
gemological microscope. Deconstructed minerals, partially
absorbed rutile needles, disc-shaped stress cracks around the
expanding inclusions, tension halos and snowball-like inclusions
observed in the sapphires which are understood to be natural from
their inclusions, reveal that these stones were heated. At the same
time, these inclusions differ from those formed naturally as a result
of heating by magma. It is understood that certain sapphires were
produced synthetically by the “Flame Fusion” technique (Verneuil
Method), since “curved” growth lines or color bands were detected
in them. In a sapphire sample with a cabochon cut, a sharp star
effect accompanies the “curved” color band. The natural emerald
samples examined typically contain fingerprint-shaped inclusions
and crystals. In addition, filling material was used to hide the
fractures in the gems and to make them cleaner. The flash effect
is observed as a result of the small difference in refractive index
between emerald and the filler. Chevron growth structures can be
easily noticed in the emerald sample produced by the hydrothermal
method. On the other hand, in the emerald produced by the Flux-
Grown method, in places, a rough-looking, whitish or finely curved
flux and fingerprint inclusions (similar to the liquid inclusions
characteristic of natural corundum) were observed.

Keywords: Emerald, gemology, inclusion, sapphire
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Oz

Giliniimiizde en genel ifadesi ile siistaslari, ekonomik deger
ifade eden tasarruf aract olmasindan bir miibadele araci olarak
kullanimina kadar son derece ¢esitli amaglara hizmet eden bir sekilde
kullanilir olmustur. Alim satima konu olmasi kendi 6zel piyasasini,
standartlarini ve normlarint olusturmas: ve bir sektor halini almast
genel olarak olumlu siiregler altinda geligse dahi normal insan
davranis anomalisi olarak tarif edilebilecek sug eylemine konu tegkil
etmesi engellenememistir.

Tiirkiye’de “Elmas ve Kiymetli Tas Piyasas1” ilk kez 2011 yilinda
kurulmasma ragmen, ithal edilen kiymetli taglardan alinan %20
oranindaki Ozel Tiiketim Vergisi (OTV) nedeniyle 30/09/2014
tarihine kadar bu Piyasada islem yapilmamustir. 6552 sayili Kanun’da,
Katma Deger Vergisinde (KDV) ve Ozel Tiiketim Vergisinde (OTV)
yapilan degisiklikler ile kiymetli taslarin (elmas, pirlanta, yakut,
zimriit, topaz, safir, zebercet, inci) 6362 sayili Sermaye Piyasasi
Kanununa gore Tiirkiye’de kurulu borsalarda islem gormek iizere
ithali, borsaya teslimi ve borsa tiyeleri arasinda el degistirmesi KDV
ve OTV kapsamindan ¢ikarilmistir. KDV istisnasi, kiymetli taslarin
Borsa Istanbul Elmas ve Kiymetli Tas Piyasasinda islem gormek
iizere ithali, borsaya teslimi ve borsa ig¢inde borsa iiyeleri arasinda
borsa disinda el degistirmesini kapsamaktadir. Elmas ve Kiymetli
Taglar Borsas: 2011 yilinda kurulduktan sonra, siistaslar ile ilgili
onemli sayilacak otorite niteligindeki uluslararast kuruluglara tiyelik
anlagmalar1 yapmustir. Bunlardan ilki, Tirkiye’nin 14.08.2007
yilinda kabul edildigi “Kimberley Siireci Sertifika Sistemi” dir.
Bakanlar Kurulu Karari ile de Borsa Istanbul, “Kimberley Siireci
Sertifika Sisteminde” iilkemizin ithalat ve ihracat otoritesi olarak
belirlenmistir. Bir digeri ise, Borsa Istanbul olarak, 13.05.2008
yilinda Diinya Elmas Borsalar1 Federasyonuna (WFDB-World
Federation of Diamond Bourses) iiye olmus ve daha sonra da
15.06.2014°de WFDB’nin elmas ticaretinin diinyada giivenli bir
sekilde yapilmasini saglayan ve elmasin giivenli oldugunu belirten
Diinya Elmas Isareti (World Diamond Mark-WDM) icin WFDB
ile bir iyi niyet anlagmasi imzalayarak, Tirkiye’nin, glivenli elmas
isaretinin diinyada Hindistan ve Dubai ile birlikte uygulanacag: pilot
iilkelerden birisi, muhtemelen ilki, olmas1 umulmaktadir. Bu sayede
kurumsal olarak Borsa Istanbul’un; gelecekte Tiirkiye’de, giivenli
clmas taglarinin satiginin yapilacagini belirten WDM isareti tagiyan
ve Yetkili Elmas Bayi (Authorized Diamond Dealer —ADD) olarak
anilan elmas satis yerlerinin WDM isareti almasi igin referans ve
yetkili kurum olmasi hedeflenmektedir. Elmas ve Kiymetli Taslar
Borsasinda siistaglarinin saklanmasi hususunda, Piyasa iiyesi veya
islemin gerceklestirilmesine dahil olanlar tarafindan talep edilmesi
ve Elmas ve Kiymetli Tas Piyasasi Kiralik Kasa Soézlesmesinin
imzalanmast suretiyle, uygun dl¢ii ve sayida kasa, yillik veya giinliik
suireler i¢in kiralama hizmeti vermektedir.

Ulkemizde goreceli olarak yeni gelismeye baslayan siistasi (miicevher
tas1) sektorii, sektoriin ana paydaslarindan olan tiiketici bileseni
itibari ile ve genel hukuk sistemimiz igindeki 6502 Say1l Tiiketicinin
Korunmast Hakkinda Kanun gergevesinde incelendiginde mevcut
diizenlemelerin ve yaklagimlarin karsilasilan ve olasi sorunlara
gereken etkinlikte ve basitlikte cevap veremedigi tespit edilmistir. Bu
tespitten yola ¢ikilarak oncelikle bu kanunun ve ilgili yonetmelikleri
ve de iliskili mevzuatin iyi bilinmesi gerekmektedir.

Anahtar Kelimeler: Siistaglar1 borsasi, Kimberley siireci, Adli
gemoloji

Abstract

Today, with its most general expression, gemstones with their different
forms have been used for various purposes, from industrial purposes
to being a means of saving with economic value and being used as
a means of exchange. Even though it has developed under positive
processes in general, it has not been prevented from being the subject
of a criminal act that can be described as a normal human behavior
anomaly.

Although the “Diamond and Precious Stones Market” was first
established in Tiirkiye in 2011, no transactions were made in this
Market until 30/09/2014 due to the 20% Special Consumption Tax
(SCT) taken from imported precious stones. With the amendments made
to the Value Added Tax (VAT) and Special Consumption Tax (SCT)
in the Law No. 6552, the precious stones (diamond, brilliant, ruby,
emerald, topaz, sapphire, peridot, pearl) are in Tiirkiye according to
the Capital Markets Law No. 6362. Importation, delivery to the stock
exchange and exchange between exchange members to be traded in
established exchanges are exempted from VAT, and precious stones
are also excluded from the scope of SCT. VAT exemption covers the
importation of precious stones to be traded in the Borsa Istanbul
Diamond and Precious Stones Market, their delivery to the stock
exchange and exchange of hands within the stock exchange or between
the members of the stock exchange, provided that it is notified to the
stock exchange in accordance with the relevant legislation. After the
Diamond and Precious Stones Exchange was established in 2011, it has
made membership agreements with international organizations that
are considered important authorities regarding gemstones. The first
of these is the “Kimberley Process Certification System”, which was
accepted by Tiirkive on 14.08.2007. Borsa Istanbul was determined
as the import and export authority of our country in the “Kimberley
Process Certificate System” with the Decision of the Council of
Ministers. Another is Borsa Istanbul, which became a member of the
World Federation of Diamond Bourses on 13.05.2008, and later on
15.06.2014. It is hoped that by signing a goodwill agreement with
WFDB for the World Diamond Mark (WDM), Tiirkiye will be one
of the pilot countries, possibly the first, in the world where the safe
diamond mark will be implemented together with India and Dubai. In
this way, Borsa Istanbul institutionally; In the future, it is aimed to
be the reference and authorized institution for diamond sales places,
which are known as Authorized Diamond Dealer (ADD) and carry the
WDM mark, indicating that safe diamond stones will be sold, to receive
the WDM mark. Regarding the storage of gemstones in the Diamond
and Precious Stones Exchange, upon request by the Market member
or those involved in the execution of the transaction, and by signing
the Diamond and Precious Stones Market Safe-Deposit Contract,
it provides rental services for annual or daily periods of safes in
appropriate sizes and numbers.

When the gemstone (jewelry) sector, which has started to develop
relatively recently in our country, is examined in terms of the consumer
component, which is one of the main stakeholders of the sector, and
within the framework of the Consumer Protection Law No. 6502 in
our general legal system, it has been determined that the existing
regulations and approaches cannot respond to the encountered and
potential problems with the required efficiency and simplicity. Based
on this determination, first, this law and its related regulations and
related legislation should be well known.

Keywords: Forensic

gemology

Gemstones exchange, Kimberley process,
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Oz

Stistaslar1 (miicevher taglar1) lilkemiz i¢in ¢ok onemli ekonomik
potansiyele sahip bir milli kaynaktir. Bu yiizden, bunlarin ham
ve islenmis hallerindeki ulusal madenciligi, analizi ve ticaretinin
bir disiplin i¢cinde olmasi, milli menfaatlerimiz geregidir. Enerji
ve Tabii Kaynaklar Bakanlig1 ile Hazine ve Maliye Bakanligina
bagli kurumlarin siistaslart konusunda farkli uygulamalari, cesitli
sorunlar yaratmaktadir. Bunlarin tek bir ¢ati altinda toplanmasi
aklin ve bilimin 1s1§inda yonlendirilmesi zorunlu hale gelmistir.
Giintimiizde Tiirkiye’deki siistaslart ile alakali hukuksal bahisler,
“1985 tarihli ve 3213 sayili Maden Kanununda, 1983 tarihli 2863
sayil Kiiltiir ve Tabiat Varliklarini Koruma Kanunda, ayrica Tiirk
Standartlar1 Enstitiisti’niin 1988 yilindan beri yiiriirliikte olan,
TS-6173 ve TS-6174 numaral standartlarinda, 1989 tarihli Tiirk
Parasint Koruma Hakkinda 32 sayili kararmm 2. Maddesi, “k”
bendinde, 6362 sayili Sermaye Piyasast Kurulu kanundaki Borsa
Istanbul Elmas ve Kiymetli Tas Piyasast mevzuatinda ve de 6502
sayilt Tiketicinin Korunmasi Kanununda”, birbiriyle ¢elisen
maddeler halinde bulunmaktadir. Bunlarim tiimiiniin genel bir kanun
altinda derlenip toplanmasi gerekmektedir. Maden kanunda 4.
Grupta bahsedilen endiistriyel hammaddelerin ve 5. Grup madenler
baglig1 altinda olan siistaslarinin bilimsel kriterlere gore yeniden
diizenlenmesi gerekmektedir. Bu yiizden siistaslari ile endiistriyel
hammaddelerin kesin ayrimmin yapilmas: miicevher tast olma
kriterlerine gére olmasi gerekir. Maden kanunundaki &zellikle
2015 ve sonrasit yillarda cikartilan torba yasalardaki 5. Grup
madenler olarak yer alan siistaslar1 (degerli ve yar1 degerli taslar)
icin yapilan diizenlemelerin siistasi madenciliginin zorlastirict yani
aleyhte hiikiimler igerdigi goriilmektedir. 5. Grup siistast maden
isletmeciliginde devlet hakki ¢cok yiiksektir. Bu durum diger metalik
ve ametalik hammaddeler icin uygun olsa bile, maalesef siistasi
madenciligini imkansiz kilmaktadir. Bu durum, madencilerin
hem ihracatta giimriik mudiirliiklerine hem de MAPEG’e gergek
olmayan beyanlar vererek, devlete vermeleri gereken gercek rakami
verememelerine sebep olmaktadir. Yeni bir Maden kanununa kesin
ihtiyac vardir. Bu kanun igerisinde Diinyadaki esdegerlerine uygun
olarak siistasi madenciligi kanunu 06zel olarak hazirlanmalidir.
Bakanlik veya MTA biinyesinde Tiirkiye Siistaglari (Gemoloji)
Uygulama ve Arastirma Merkezi kurulmasi zorunludur. Bu merkez
iilkemizde halen atil halde duran ham haliyle yaklasik 50 milyar
Dolarlik siistast potansiyelinin, madenciligini, islemeciligini ve
pazarlamasi ile AR-GE faaliyetlerini organize etmelidir. Bu merkez
iilkemizde halen atil halde duran ham haliyle yaklasik 50 milyar
Dolarlik siistast potansiyelinin, madenciligini, islemeciligini ve
pazarlamasi ile AR-GE faaliyetlerini organize etmelidir. Siistasi
ticaretinin Diinyadaki merkezi Tayland (Bankok), Cin (Hong
Kong), Hindistan (Jaipur, Bombay) gibi yerler olup, buralarda MTA
mutlaka irtibat biirolar1 agmalidir. Tlaveten, Tiirkiye capinda amator
stistast toplayicilari i¢in ¢ok ihtiyag duyulan 6zel bir diizenlemenin
nasil olmasi gerektigi burada ayrintili verilecektir.

Anahtar Kelimeler: Siistaslar1 (Gemoloji) Kanun Taslagi, Amator
Siistas1 Toplayicilari
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Abstract

Gemstones (jewelry stones) are a national resource with very
important economic potential for our country. Therefore, it is in our
national interests that their national mining, analysis, and trade
in their raw and processed forms be coordinated and disciplined.
The different practices of the institutions affiliated to the Ministry
of Energy and Natural Resources and the Ministry of Treasury and
Finance on gemstones create various problems. Directing them
under a single roof has become a necessity as a requirement of
reason and science. Legal bets on gemstones in Tiirkiye today, “In
the Mining Law No. 3213 dated 1985, the Law No. 2863 on the
Protection of Cultural and Natural Assets dated 1983, as well as
the Turkish Standards Institute s standards TS-6173 and TS-6174,
which have been in force since 1988, the Decision No. 32 on the
Protection of the Turkish Currency dated 1989 Article 2 is contained
in clause “k”, in the Bourse Istanbul Diamond and Precious Stone
Market legislation in the Capital Markets Board Law No. 6362 and
in the Consumer Protection Law No. 6502, exist in contradictory
forms. All of them must be compiled and collected under a general
law. The fact that industrial raw materials mentioned in Group 4
and gemstone raw materials in Group 5 have not been rearranged.
Therefore, the precise distinction between gemstones and industrial
raw materials should be based on the criteria of being a gemstone.
It is seen that the regulations made for gemstones (precious and
semi-precious stones) in the mining law, which are classified as
5th Group minerals, especially in the bag laws issued in 2015 and
later years, contain provisions that make gem mining difficult, that
is, unfavorable. The state right in the Group 5, gemstone mining
operation is very high. Although this situation is suitable for other
metallic and nonmetallic raw materials, unfortunately it makes gem
mining impossible. This situation, the miners, unfortunately, give
false declarations to both the customs directorates and MAPEG in
exports, causing them not to be able to give the real figure they
need to give to the Government. There is a definite need for a new
Mining law. Within this law, gemstone mining should be specially
prepared in accordance with its equivalents in the world. It is
essential to establish a Gemstones (Gemology) Application and
Research Center of Tiirkiye within the body of the Ministry or MTA.
This center have to organize the mining, processing and marketing
and Research & Development activities of the gemstone potential
of approximately 50 billion dollars in its raw form, which is still
idle in our country. The center of the gemstone trade in the world
is Thailand (Bankok), China (Hong Kong), India (Jaipur, Mumbai),
where MTA should definitely open liaison offices. In addition, a
much needed special arrangement for amateur gemstone collectors
across Tiirkiye will be detailed here.

Keywords:Gemstones (Gemology) Draft Law. Amateur Gem
Hunters
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Eskisehir’e bagli Ilyaspasa (Sivrihisar) ve Kayakent (Giinyiizii)
Mahalleleri arasinda yayilim gdsteren, Ilyaspasa formasyonu
icinde yaygin olarak gozlenen silislesmis kayaclar ve opallerin
mineralojik-petrografik ve jeokimyasal Ozellikleri ile siistagi olarak
kullanilabilirliginin belirlenmesi ¢aligmanin amacini olugturmaktadir.
inceleme alaninda temeli Paleozoyik ve Mesozoyik metakirmntililar
ve metakarbonatlarla Ge¢ Mesozoyik yerlesimli ofiyolitik kayaclar
olusturmaktadir. Alt-Orta Miyosen yash yer yer turba, ¢ort ve opalli
seviyeler iceren golsel kirmtililar ve karbonatlardan olusan Ilyaspasa
formasyonu diger birimler iizerine uyumsuz olarak yer almaktadir.
Ilyaspasa formasyonunun iizerinde Ust Miyosen-Pliyosen yash
tabanda jipsli kirmtililar ve orta kesimlerde c¢amurtagi-jips-marn
ve kirectaglart ve iistte marn-sepiyolitik killer-jipsli ¢okeller ve bol
fosilli kiregtaglar1 ile temsil Sakarya formasyonu bulunmaktadir.
Ilyaspasa formasyonuna ait killi kirectasi-gamurtasi-jips ve marnlar
icerisinde sikc¢a tabakalanmaya paralel ve yer yer tabakalari kesen
kalmligr 2-150 cm arasinda degisen ¢ortlii ve opalli seviyeler
bulunmaktadir.  Yoredeki gen¢  volkanizmadan  kaynaklanan
cozeltilere bagli olarak geligen opaller, yerlestikleri bosluklarin
sekline bagl olarak yer yer diizgiin yiizeyli ve yuvarlaklasmis yer
yer de damar, mercek ve yumrular seklinde izlenmekledir. Opallerin
rengi ¢ogunlukla beyaz ve gri olmakla birlikte kahve, kirmizi, yesil
ve siyah renkli opaller de gézlenmektedir. Opalli seviyelerden kopan
parcalar yer yer Ilyaspasa formasyon iizerinde uyumsuzlukla yer alan
Sakarya formasyonu iginde cakilli seviyeler seklinde yogunlagmustir.
Ozellikle camurtaglari ve marnlar iginde yogunlasan opalli
seviyelerde yapilan ince kesitlerin petrografik incelemelerinde ve
XRD incelemelerinde kalsit, dolomit, plajiyoklas, alkali feldispat,
biyotit, illit, jips, anhidrit ve sdlestinlerle birlikte yer yer baskin olarak
kalsedon, kristobalit, tridimit, mikro ve mega kuvarslar tespit edilmistir.
ilyaspasa formasyonundan 9 adet ve Sakarya formasyonundan 3
adet olmak iizere derlenen 12 adet kuvars ve opal igeren karbonatl
ve kirmmtili numuneler ICP-MS yontemi ile yiim kayac kimyasal
analizleri yapilmistir. Derlenen numunelerde ortalama % 69.98
Si02, % 8.26 CaO, % 2.98 MgO, % 2.72 AO3, % 1.23 Fe:0s, %
0.82' S, % 0.51 K20, % 0.29 Na20, % 0.30 SrO, ve % 11.90 A.Z
icermektedirler. Si02; Fe203, Cr203, MnO, BaO ve U ile belirgin bir
korelasyon gostermezken diger bilesenlerle kuvvetli ve ¢ok kuvvetli
negatif Au, Ag, Cu, Mo ve S ile zayif pozitif korelasyona sahiptir.
Bolgedeki opallerden derlenen &rnekler iizerinde yapilan kabason
isleme ¢aligmalarinda kesme ve asindirma asamalarinda yeterli
saglamlikta ve malzeme kaybi diisiiktiir. Kalin tabakali veya biiyiik
opal yumrularmin i¢ kesimlerinde halen silislesmemis ana minerale
ait kalint1 bolgeler bulunmakta ve dis kesimlerinde gozlenen renkler
i¢c kesimlerde kaybolmaktadir. Ancak kiiglik yumrulu ve ince tabakali
opallerde renk degisimi daha az olup siistas1 olarak iglemeye uygun
saydam ve cila tutma kabiliyetinin yiliksek oldugu belirlenmistir.
Sonug olarak Eskisehir ili Ilyaspasa (Sivrihisar) ve Kayakent
(Giinyiizii) ileleri arasinda yiizeylenen Ilyaspasa formasyonuna ait
¢ortlii kiregtaglarinin iginde bulunan opallerden segilecek ince tabakali
ve kiiglik yumrular siistas1 olarak degerlendirilecek niteliktedir. Bolgede
yapilacak ayrintili aragtirmalarla renk ve saydamlik bakimindan yiiksek
talep gorebilecek stistas1 potansiyeli bulunmaktadir.

Anahtar Kelimeler: ilyaspasa, kabason, kristobalit, opal, Sivrihisar,
siistasi

Abstract

This study was carried out to determine the mineralogic-petrographic
geochemical and gemological properties and their usability as
ornamental rocks of silicified rocks and opals widely observed in the
Ilyaspasa formation spreading between Ilyaspasa (Sivrihisar) and
Kayakent (Giinyiizii) of Eskigehir.

The basement of the study area is Paleozoic and Mesozoic
metadetricious and metacarbonates and Upper Mesozoic ophiolitic
rocks. The Lower-Middle Miocene aged Ilyaspasa formation,
which consists of lake detritics and carbonates containing peat,
chert and opal levels in places, is located with disconformity over
the other units. Ilyaspasa formation was covered uncomfomably
by Sakarya formation, which is represented by Upper Miocene-
Pliocene aged gypsum clastics at the bottom and mudstone-gypsum-
marl and limestones in the middle parts, and marl-sepiolitic clays-
gypsum deposits and abundant fossiliferous limestones at the top.
Within the clayey limestone-mudstone-gypsum and marls belonging
to the Ilyaspasa formation, there are chert and opal levels, the
thickness of which varies between 2-150 cm, often parallel to the
bedding and intersecting the layers in places. The opals that develop
due to the solutions arising from the young volcanism in the region
are observed as veins, lenses and nodules with smooth surfaces
and rounded in places depending on the shape of the cavities where
they are located. Although the color of opals is mostly white and
gray, coffee, red, green, and black opals are also observed. The
fragments that broke away from the opal levels are concentrated
in the form of gravel levels in the Sakarya formation, which is
located with incompatibility on the Ilyaspasa formation in places.
In petrographic observation of thin sections and XRD studies,
especially in opal levels concentrated in mudstones and marls,
calcite, dolomite, plagioclase, alkali-feldspar, biotite, illit, gypsum,
anhydrite and celestite, as well as chalcedony, cristobalite,
tridymite, micro and mega quartz were detected in places.
According to the whole rock chemical analyzes by ICP-MS methods
of 12 quartz and opal-containing carbonate and clastic samples
collected from the region 9 from the Ilyaspasa formation and 3 from
the Sakarya formation. Colleceted samples have an average of 69.98%
Si0,, 8.26% CaO, 2.98% MgO, 2.72% Al,0, 1.23% Fe,0, 0.82% S,
0.51% K,0, 0.29% Na,0, 0.30% SrO, and 11.90% LOI SiO,; While
does not show a significant correlation with FeZOi Cr,0, MnO,
BaO and U, it has a weak positive correlation with Au, Ag, Cu, Mo
and S and strong and very strong negative with other components.
In the cabochon processing studies carried out on samples collected
from the opals in the region, there is sufficient strength and material loss
in the cutting and abrasion stages. On the inner parts of thick-layered
or large opal nodules, there are still non-silicified residual areas of the
main mineral, and the colors observed in the outer parts are lost in the
inner parts. However, in small nodules and thin-layered opals, the color
change is less, and it has been determined that it is transparent and has a
high polish holding ability suitable for processing as ornamental stone.
As a result, between the districts of [lyaspasa (Sivrihisar) and Kayakent
(Giinyiizii) of Eskisehir Province, the thin layers, and small nodules to
be selected from the opals in the cherty limestones belonging to the
Ilyaspasa formation are considered as ornamental stones. With detailed
research in the region, there is an ornamental potential that may be in
high demand in terms of color and transparency.

Keywords: flyaspam, cabochon, cristobalite, opal, Sivrihisar, gemstone
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Oz

Tirkiye’de ozellikle Ankara ve Bolu civarinda genis yayilimlar
gosteren silislesmis agaclar, Kuzeybati Anadolu, Bati Anadolu,
Trakya ve Karadeniz Bolgelerinde de Jura’dan Pliyosen’e kadar ¢esitli
yaglara sahip sedimanter ve volkanosedimanter kayaclar icerisinde
konumlanmaktadirlar. Bu ¢alismada kullanilan taslasmis agagclar,
Trakya ve Bati Anadolu Bolgelerinden Geg Oligosen’den Pliyosen’e
uzanan farkli yas araligina sahip kirintili birimler igerisinden alinan
orneklerden olusmaktadir.

Degerli ve yar1 degerli taglarin ¢esitli yontemler ile sekillendirilmesi,
antik caglardan giiniimiize kadar siliregelen vazgegilmez bir
uygulamadir. Nadir olmalart ve albenileri nedeniyle yiiksek kiymete
sahip olan siistaglari, usta lapidaristlerin ellerinde yaratict hayal
giicliyle essiz pargalara dontisebilmektedir. Kabason ve faset olarak
kesilerek ya da tizerine yapilan i¢e veya disa oymalar (intaglio,
cameo) ile bu doniisiim saglanabilir. Tasa verilecek olan motif veya
geometrik sekil icin uygun teknigin se¢ilmesi onem tagimaktadir. Zira
her tasin sahip oldugu fiziksel 6zellikler farklidir ve islem sonunda
ortaya ¢ikacak deseni direkt etkilemektedir. Ornegin opak bir tasa
faset kesim iglemi uygulamak, bu tagin giizelligini ortaya ¢ikarmada
yetersiz kalir iken, saydam bir taga faset kesim yapmak o tagin tim
giizelligini yansitabilecek bir deger katmaktadir.

Bu calismada ¢esitli renk ve fiziksel 6zelliklere sahip silislesmis
agaclar tizerinde farkli kesim ve oyma teknikleri uygulanmis, bazi
sonuglar elde edilmistir. Oncelikle isleme teknigi acisindan irdelenen
taglasmis agacglarin opak malzemeler olmalart nedeniyle en uygun
teknigin kabagon kesim oldugu sonucuna varilmigtir. Bu kesimde
elde edilen tagin kubbe kisminda agacin sahip oldugu renk gegisleri
ve desenler en iyi sekilde yansitilmistir. Faset kesim Orneklerde
ise istenilen gorsellik opaklik nedeniyle yakalanamamustir. Ayrica,
islem sirasinda yiizeyde goriilen desen ve renk gegislerinin siklikla
degismesi de her iki teknikte de Kkarsilagilan ortak degisken
olarak tespit edilmistir. Oyma tekniklerinde ise heterojen yapilari
nedeniyle meydana gelen s6z konusu bu diizensiz desenler, motifin
goriintirliigiinii negatif yonde etkilemektedir. Silislesmis agaglarin
kesilebilir ve islenebilirligini etkileyen bir diger onemli faktor
sertliktir. Fosillesmeleri sirasinda gergeklesen silisifikasyon ile sahip
olduklar yiiksek sertlik tiim uygulamalar esnasinda form ve motif
vermede zorluklar ile negatif sonuglara sebep olmustur. Oldukea sert
malzemeler olmalarma kargin igyapilarinda yer alan mikro ¢atlak
ve kiriklar, silislemis agaglarin kesiminde sorun g¢ikaran bir diger
unsur olarak degerlendirilebilir. Ornek, renk ve desen olarak istenilen
albeniye sahip olsa da, fosillesme/taglagma esnasinda veya sonrasinda
olusan ya da agacin kendi odun yapisindan kaynaklanan gatlaklarda
kopmalar yasanmaktadir. Ozellikle, taslasma siireci icerisinde
suyunu kaybetmis olan opal igerigi yiiksek drneklerde, diger kriterler
saglansa bile ¢ok pargali kirllmalar ¢ogunlukla kaginilmazdir.

Silislesmis agaglar, basta Arizona/ABD olmak iizere, diinyanin
pek ¢ok yerinde siistast ve siis objesi olarak kullanilmaktadir. Bu
caligmada kullanilan ve {ilkemizden derlenen silislesmis agaglarin,
renk- desen agisindan yetersiz olmalari ve yiiksek sertlik dereceleri
ile mikro siireksizliklere sahip olmalari nedeniyle siistagi olabilme
potansiyellerinin diisiik oldugu soylenebilir.

Anahtar Kelimeler: kesme-isleme, lapidari, oymacilik, silislesmis
agag, slistasi
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Abstract

Silicified woods, which are widely distributed in Tiirkiye,
especially around Ankara and Bolu, are located in sedimentary
and volcanosedimentary rocks of various ages from Jurassic to
Pliocene in Northwest Anatolia, Western Anatolia, Thrace and
Black Sea Regions. Petrified woods used in this study; it consists of
samples taken from clastic units with different age ranges from the
Thrace and Western Anatolian Regions from the Late Oligocene to
the Pliocene.

The shaping of precious and semi-precious stones with various
methods is an indispensable practice from ancient times to the
present. Gemstones, which are of high value due to their rarity and
attractiveness, can be turned into unique pieces in the hands of
master lapidarists with creative imagination. This transformation
can be achieved by cutting cabochons and facets, or by carvings
(intaglio, cameo) on them. It is important to choose the appropriate
technique for the motif or geometric shape to be given to the stone.
Because the physical properties of each stone are different and
directly affect the pattern that will emerge at the end of the process.
For example, facet cutting on an opaque stone is insufficient to
reveal the beauty of this stone, while facet cutting on a transparent
stone adds a value that can reflect all the beauty of that stone.

In this study, different cutting and carving techniques were applied
on silicified woods with various colors and physical properties, and
some results were obtained. First of all, it was concluded that the
most suitable technique is cabochon cutting, since petrified woods,
which were examined in terms of processing technique, are opaque
materials. The color transitions and patterns of the wood are best
reflected in the dome of the stone obtained in this section. In facet
cut samples, the desired visuality could not be achieved due to
opacity. In addition, the frequent changes of patterns and color
transitions seen on the surface during the process were determined
as a common variable encountered in both techniques. In carving
techniques, these irregular patterns, which occur due to their
heterogeneous structures, negatively affected the visibility of the
motif. Another important factor affecting the cut and workability
of silicified wood is hardness. The high hardness they have with
the silicification that took place during their fossilization caused
difficulties in giving form and motifs and negative results during
all applications. Although they are very hard materials, micro
cracks and fractures in their internal structures can be considered
as another factor that causes problems in cutting silicified woods.
Although the specimen has the desired appeal in terms of color and
pattern, cracks occur during or after fossilization/petrification or
due to the woods own wood structure. Particularly, in samples
with high opal content, which lost its water during the petrification
process, multi-part fractures are often inevitable, even if other
criteria are met.

Silicified woods are used as gemstones and ornamental objects
in many parts of the world, especially in Arizona/USA. These
silicified woods, which are used and compiled, are less likely to be
ornamental because they are insufficient in terms of color-pattern
and have high output grades and micro discontinuities.

Keywords: cutting-engraving, lapidary, carving, silicified wood,
gemstone
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Oz

Ofiyolitler siistas1 olabilecek mineral olusumlar1 bakimindan
oldukea fazla mineral igermektedir. Ofiyolitlerde olusabilecek belli
basli siistaslar; peridot, olivin, serpantin, antigorit, krizotil, lizardit
uvarovit, kemererit, jadeit, nefrit, liletasi, elmas ve mozanit olarak
karsimiza ¢ikmaktadir.

Mersin ofiyoliti, Orta Toroslarin giiney yamacinda yer alan Kretase
yasli masiflerden birisi olup, doguda sol yanal atimli Ecemis fay1,
kuzeyde Bolkardagi metamorfikleri ile tektonik dokanakli, bati ve
giineyde Miyosen yasli karbonatlarla ortiilii olarak bulunmaktadir.
Yaklasik 6 km kalinliginda bir okyanus kabugunu temsil eden
Mersin ofiyoliti; tabandan tavana dogru metamorfik bir dilimi,
harzburjitleri, ultramafik ve mafik kiimiilatlari, bazalt ve derin deniz
sedimanlarini igermektedir.

Mersin ofiyolit istifinde gozlenen ultramafik kayaglar, diinit,
harzburjit ve piroksenit kayaglar ile temsil edilmekte, ayrigsma
ylzeyi kizil-kirmizimsi1 ve kahve renklerde, taze ylizeyi ise
koyu yesil-yesil renklerde az veya ileri derecede serpantinlesme
gostermektedir.

Bu calisma ile Mersin ofiyolit istifine ait ultramafik kayaclarin

(peridotitler, piroksenitler ve serpantinitler) siistast olarak

kullanabilirliginin ~ arastirilmasi, gemolojik ve mineralojik
incelemelerin yapilmast ile belirlenen siistaslarmm islenmesi
kuyumculuk

belirlenmesi amaglanmistir.

sonucunda sektorinde  kullamim  alanlarinin

Bolgeden alinan Srneklere, siistasi olarak takida kullanilmak tizere
tag kesim agamalar1 uygulanarak kabason ve faset kesim galismalari
yapilmis olup drnekler ¢esitli formlarda farkli metaller kullanarak
taki haline getirilmistir. Kolay kesimi ve iyi bir parlakliga sahip
olmasi, iglenebilirligi, acik-koyu yesil rengi ve desenli goriiniimi
gibi ozellikleriyle bolgedeki ultramafik kayaglarin siistasi olarak
kullanilabilir olduklari diigtiniilebilir.

Anahtar Kelimeler: Mersin, ofiyolit, petrografi, siistasi, ultramafik

Abstract

Ophiolites contain a great deal of minerals in terms of mineral
formations that can be gemstones. Major gemstones that may occur
in ophiolites include peridotite, olivine, serpentine, antigorite,
chrysotile, lizardite, uvarovite, kammererite, jadeite, nephrite,
sepiolite, diamond, and mozanite.

The Mersin ophiolite is one of the Cretaceous-aged massifs located
on the southern slope of the Central Taurus Mountains, tectonically
bounded to the east by the left lateral strike Ecemis fault, to the
north by the Bolkardag metamorphic rocks, and it is covered to the
south and to the west by Miocene carbonates. The Mersin ophiolite
complex is an approximately 6-km thick oceanic crust section,
contains from bottom to top metamorphic sole, harzburgites,
ultramafic and mafic cumulates, basalts, and deep-sea sediments.

The ultramafic rocks in the Mersin ophiolite are mainly represented
by diinite, harzburgite and pyroxenite, weathering surfaces that
are red-brown and brown-colored, and a fresh surface that is dark
green-green and display weak or high serpentinization.

This study aims to investigate the suitability of ultramafic rocks
(peridotites, pyroxenites and serpentinites) of the Mersin ophiolite
as potential gemstones; and to determine their potential usage in
the jewelry industry through processing gemstones identified by
geological and mineralogical analyses.

Samples taken from the region were cut into gemstones for use in
Jjewelry by applying stone cutting stages, including cabochon and
faceting cuts and were then made into jewelry by using various
forms of different metals. The ultramafic rocks from the region can
be considered usable as gemstones thanks to their properties such
as easy cutting, good brightness, processability, light-dark green
color and patterned appearance.

Keywords: Gemstone, Mersin, ophiolite, petrography, ultramafic
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Oz

Bu calisma ile iilkemizde yaygin olarak bulunan bir organik tas
olan eskina taginin siistas1 olarak kullanabilirliginin aragtirilmasi,
gemolojik ve mineralojik incelemelerin yapilmasi ile belirlenen
siistaglarinin islenmesi sonucunda kuyumculuk sektoriinde kullanim
alanlarmin belirlenmesi amaglanmuistir.

Canlilarla dogrudan iliskili olan, bir canlinin iirettigi ya da canlidan
arta kalan kisimlar1 organik olarak tanimlanir. Organik siistaslari,
bir kdkene sahip olmakla beraber siis materyali olarak kullanilan
malzemelerdir. Kemik, inci, kabuk, boynuz, dis, kehribar ve

mercan bunlara drnek gosterilebilir.

Sciaenidae familyasindan bir balik olan eskina (umbra, shi drum,
mavrusgil); tilkemizde basta Dogu Karadeniz olmak iizere tim
denizlerimizde bulunmaktadir. Bas kismindan ¢ikan 1-2 cm
capindaki tagtan otiirii halk arasinda tas balig1 olarak da bilinir.

Eskina tas1 yapisal olarak aragonit agirliklidir, aragonit olusumunda
mineral agirlikli olarak kalsiyum karbonat (CaCO3) olup kimyasal
icerigin % 25’1 kalsiyumdur. Kalsiyuma ek olarak; magnezyum
miktar1 da diger minerallere gore daha yiiksektir. Beyaz renkte ve
sertlik derecesi 3.5-4, 6zgiil agirlig: 2.8 dir.

Eskina tasina, siistasi olarak takida kullanilmak iizere tas kesim
asamalar1 uygulanarak; kabason kesim caligmalar1 yapilmis olup
ornekler ¢esitli formlarda farkli metaller ile kombine edilerek; ya
da ylizeyde boyama (ebru teknigi) ve doku ¢aligsmalari uygulanarak
taki haline getirilmistir. Sertligi diisiik olmasi nedeniyle delme
islemi teknik olarak zordur. Isil islemlerde deforme olmaktadir.
Basit zimparalama islemi ile kolay sekillenmektedir.

Ulkemizde yaygm ve kolay ulagilabilir olmasi; basit torpiileme
islemleri ile sekillendirilerek yiizey islemeleri uygulanabilmesi,
cesitli metal ve benzeri materyallerle kombine edilebilmesi
nedeniyle siistasi olarak kullanilabilir olduklar1 diistiniilebilir.

Anahtar Kelimeler: Balik tas1, Eskina, organik, siistasi

68

Abstract

In this study, it was aimed to investigate the usability of the rhombus
stone, which is a common organic stone in our country, as a
gemstone, and to determine the usage areas in the jewelry industry
as a result of the gemological and mineralogical examinations and
the processing of the determined gemstones.

The parts that are directly related to living things, produced by a
living thing or left over from a living thing are defined as organic.
Organic gemstones are stones that have an origin but are used as
ornamental materials. Examples are bone, pearl, shell, horn, tooth,
and resin.

Eskin (umbra, shi drum, mavrusgil), a fish of the Sciaenidae family,
In our country, it is found in all our seas, especially in the Eastern
Black Sea. It is also known as stone fish among the people because
of the stone with a diameter of 1-2 cm coming out of its head.

Rhinestone is structurally aragonite-weighted, the mineral is
predominantly calcium carbonate (CaCO3) in the formation of
aragonite, and 25% of the chemical content is calcium. In addition
to calcium; The amount of magnesium is also higher than other
minerals. It is white in color and has a hardness of 3.5-4 and a
specific gravity of 2.8.

By applying stone cutting stages to the Egkina stone to be used in
Jjewelry as a gemstone;, Cabochon cutting studies were carried out
and the samples were combined with different metals in various

forms; or by applying painting (marbling technique) and texture

works on the surface. Drilling is technically difficult due to its low
hardness. It deforms in heat treatments. It is easily shaped with a
simple sanding process.

Being widespread and easily accessible in our country; It can
be thought that they can be used as gemstones because they can
be shaped with simple filing processes and applied to surface
treatments, and can be combined with various metals and similar
materials..

Keywords: Fish stone Eskina, , gemstone, organic
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Oz
Listvenitler, ofiyolitik kayaglarda serpantinlesmis ultramafik

kayaclarin karbonatlagmis ve gesitli oranlarda silislesmis esdegerleri
olarak tanimlanmaktadir.

Geg Kretase yash Kuluncak (Malatya) Ofiyoliti Dogu Toroslarda
yer almakta, tabandan tavana dogru, harzburjitik tektonitler,
ultramafik-mafik kiimilatlar, izotrop gabrolar, levha dayklari,
volkanik kompleks ve ortii sedimanlarindan olusan eksiksiz bir istif
sunmaktadir.

Kuluncak ilge merkezi yakinlarinda Alvar kdyii ¢evresinde (K39-a2)
ve Hekimhan kuzeyinde Giiveng kdyii ¢evresinde (K39-b2)
ylizeylenen, serpantinitlerin igerisinde gozlenen ve serpantinitlerin
diisiik dereceli hidrotermal c¢ozeltiler ile alterasyona ugramasi
sonucunda olusan listvenitler, kizil, kirmizims1 kahve renklerde,
dik ve sert topografya sunmaktadirlar. Ince kesitlerde tanesel doku
gostermekte, kalsit, kuvars ve opak minerallerinden olugmaktadir.

Bu caligma ile Kuluncak (Malatya) ofiyolit istifine ait listvenitlerin
slistast olarak kullanabilirliginin arastirilmasi, gemolojik ve
mineralojik incelemelerin yapilmasi ile belirlenen siistaslarinin
islenmesi sonucunda kuyumculuk sektoriinde kullanim alanlarinin

belirlenmesi amaglanmistir.

Bolgeden alinan lisvenitlere, tas kesme islemi uygulanarak
dikdortgen,
yuvarlak gibi farkli gekillerde kesilmistir. Alvar Koyl civarindan

kuyumculukta kullanilmak iizere Kkare, iicgen,
alman oOrneklerin sertlik ve dayaniklilik 6zelliklerinden dolay1
Giliveng civarindaki drneklere gore islemeye oldukca elveriglidir.
Renk, dayanim ve islenebilirlik 6zellikleri gbz oniine alindiginda
Kuluncak (Malatya) ofiyolitinde gozlenen lisvenitlerin siistasi

olarak kullanilabilirligi belirlenmistir.

Bu calisma Mersin  Universitesi ~ Bilimsel  Arastirma
Projeleri Birimince 2022-1-TP2-4695 proje numarasi ile
desteklenmistir.

Anahtar Kelimeler: Listvenit, Malatya, ofiyolit, petrografi, siistast

Abstract

Listvenites are defined as carbonate and various silicified
equivalents of serpentinized ultramafic rocks in ophiolitic rocks

The Late Cretaceous Kuluncak (Malatya) Ophiolite is located
in the eastern Taurides and display a well-preserved ophiolite
pseudostratigraphy with (in an ascending order) harzburgitic
tectonites, ultramafic-mafic cumulates, isotropic gabbros, sheeted
dikes, volcanic complex with associated sediments.

Listvenites crop out around Alvar village (K39-a2) close to Kuluncak
town center and Giiveng village (K39-b2) north of Hekimhan and
which are observed in the serpentinites and formed as a result of
the alteration of the serpentinites, display red, reddish brown color
and hard topography. These rocks display granular texture in thin
sections and consist of calcite, quartz and opaque minerals.

This study aims to investigate the suitability of listvenites of the
Kuluncak (Malatya) ophiolite as potential gemstones; and to
determine their potential usage in the jewelry industry through
processing gemstones identified by geological and mineralogical
analyses.

The lisvenites samples taken from the region were cut into different
shapes such as such as square, rectangle, triangle, round for use in
Jjewelry by applying stone cutting. Due to the hardness and durability
of the samples taken from the vicinity of Alvar Village, they are quite
suitable for processing compared to the samples around Giiveng.
Considering its properties such as color, high durability and
processability, the listvenites of the Kuluncak (Malatya) ophiolite in
the region can be used as a gemstone.

This study was supported by the Research Fund of Mersin University
in Tiirkiye with Project Number: 2022-1-TP2-4695.

Keywords: Gemstone, listvenite, Malatya, ophiolite, petrography
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2023.02.06 Kahramanmaras Depremlerinin olusturdugu yiizey
yirtilmasi, deprem sonrasina ait (1) Harita Genel Miidiirliigii’niin
Kiire uygulamasinda bulunan yiiksek c¢ozintrlikli Goktiirk

uydu goriintiileri ve hava fotograflar1 (2) Maxar Technologies’in
paylastigt Worldview uydu goriintiileri yardimiyla haritalanmustir.

2023.02.06 M7.8 ve M6.8 depremleriyle gelisen yiizey yirtilmasi
Tut’un kuzeyinden Hatay sehir merkezinin kuzeydogusuna
kadar toplamda yaklasik 300 km uzunluktadir. Ana sokun hemen
kuzeydogusundaki yiizey yirtilma segmenti Pazarcik’in kuzeyinde
Golbast ile Tirkoglu arasindaki segmentle birlesir. Bu hat boyunca
goriintiilerde gozlenen en biiyiik sol yanal 6telenme degeri yaklasik
4 m’dir.

2023.02.06 M?7.5 depremiyle gelisen yiizey yirtilmast ise
Goksun’dan kadar
Dogansehir ve Nurhak arasinda yilizeyde gozlenemedigi boliimler

Dogansehir’in  kuzeydogusuna uzanir.
olmakla birlikte toplamda uzunlugu yaklasik 135 km’dir. Bu ylizey
yirtilmasi boyunca goriintiilerde gozlenen en biiyiik sol yanal

otelenme yaklasik 8.5 m’dir.

Bu calisma ylizey deformasyonu meydana getiren depremlerin
hemen sonrasinda yiiksek c¢ozlniirlikli optik uydu ve hava
goriintiilerinin  kullanilmasmin hizli ve hassas bir haritalama
i¢in O6nemini ortaya koymaktadir. Boyle bir haritalama hem son
derece ekonomiktir hem de deprem sonrast gerceklestirilecek arazi
caligmalarimi biiyiik dlctide kolaylagtirmaktadir.

Anahtar Kelimeler: Deprem, Haritalama, Kahramanmaras, Uydu
ve Hava Gorlintiisi, Yiizey Yirtilmast

Abstract

We mapped the surface rupture of the 2023.02.06 Kahramanmaras
earthquakes with the help of post-earthquake (1) high-resolution
Goktiirk satellite imagery and aerial photographs available on the
Kiire application of the General Directorate of Mapping and (2)
Worldview satellite imagery shared by Maxar Technologies.

The surface rupture generated by the 2023.02.06 M7.8 and M6.8
earthquakes is approximately 300 km long from the north of Tut
to the northeast of Hatay city center. The surface rupture segment
Jjust northeast of the main shock merges with the segment between
Gélbasi and Tiirkoglu north of Pazarcik. The largest lefi-lateral
offset observed in the imagery along this line is about 4 m.

The surface rupture generated by the 2023.02.06 M7.5 earthquake
extends from Goksun to the northeast of Dogansehir. Although there
are sections between Dogansehir and Nurhak where it cannot be
observed on the surface, its total length is approximately 135 km.
The largest left-lateral offset observed in the imagery along this
rupture is approximately 8.5 m.

This study demonstrates the importance of using high-resolution
optical satellite and aerial imagery for rapid and precise mapping
in the immediate aftermath of surface-deforming earthquakes. Such
mapping is both highly economical and greatly facilitates post-
earthquake fieldwork.

Keywords: Earthquake, Kahramanmaras, Mapping, Satellite and
Aerial Imagery, Surface Rupture
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Oz

Tiirkiye yerkabugunda yer alan, dogrultu atimli iki biyiik fay
sistemlerinden, sol yanal dogrultu atimli Dogu Anadolu Fay Sistemi
(DAFS) tizerinde 06/02/2023 tarihinde; saat 04:17° de M 7.7 (1) ve
saat:13:24” de M 7.6 (2) biiytikligiinde iki deprem gelismistir. Birinci
(1) deprem ile DAFS’ in Celikhan (Malatya) kuzeybatisindan, Amik
ovasi (Hatay) bat1 kenarina kadar olan yaklasik 320 km uzunlugundaki
kesimi, 2. deprem ile de; Dogansehir (Malatya) batisindan Goksun’a
(Kahramanmaras) kadar olan yaklagik 125 km uzunlugunda sol
yanal dogrultu atimli fay kirilmistir. Bu depremlerin olustugu
bolgeleri igeren alanda; en yakin tarihli yikici depremler, M.S 1114
ve 1513 yillarinda olugmustur. Birinci depremin gergeklestigi boliim,
DAFS igindeki zonlar olup ve KD dogrultusunda, ikinci depreme
neden olan fay zonu ise en doguda; Dogansehir (Malatya) ve
kismen kuzeydogusundan, batida Goksun’a kadar; D-B, KD ve KB
dogrultularinda izlenir. Tkinci depremin yiizey kiriklari, Dogansehir’
in daha dogusuna devam etmeden sonlanir.

Birinci deprem bolgesinde, aktif fay zonlarmi olusturan yiizey
kiriklari, giineybatidan kuzeydoguya dogru; K-G den K70D arasinda
degisen farkli dogrultularda ve agilma bélgelerinde GDD’ ya 80-90
egimli, sikisma bolgelerinde ise KDD ve GBB’ ya; 10-65 egimli
diizlemler seklinde izlenir. Buna ilaveten birinci deprem bolgesinde,
ana yiizey kirig1 dogrultusu ile paralel veya en fazla 50 a¢1 yapan,
daha ¢ok KB ve KD dogrultulu, sol yanal dogrultu atiml sintetik ve
bir lokasyonda ana fay yiizey kirig1 dogrultusu ile en fazla 70 ag1l,
KB dogrultulu, sag yanal dogrultu atimli, antitetik makaslama yiizey
kiriklar: izlenmistir. Bu bolgede yapisal elemanlar, D-B yoniinde
yaklasik 350 m genislige kadar, ana yiizey kirigia baglanan veya
kesikli sekilde izlenir. fkinci deprem bélgesinde ana fay yiizey kirigt
dogrultusu ile en fazla 25 agili; paralel, KB ve KD dogrultularinda
sintetik sol yanal yiizey kiriklar1 izlenmis olup, bunlarm K-G
yoniindeki en fazla genisligi 400 m civarmdadir. Birinci deprem
bolgesinde en fazla 6,85 m, ikinci deprem bolgesinde ise en fazla
12,40 m sol yanal atim Olclilmiistiir. Her iki depremde olugan ana
fay ylizey kiriklarmm dogrultularindaki 0-5 degisiklikler ile 1,80
m’ ye kadar normal diisey atim Olgiilmiistiir. Buna ilaveten her iki
yiizey kirig1 lizerinde; uzunlugu en fazla 850 m ve 300 m genislige
ulasan makaslama faylar1 (P ve R), ana fay yiizey kiriklar1 boyunca,
sa¢ Orgiisii seklinde deformasyon zonlar1 olusturmustur.

06/02/2023 tarihli 1. depremin olugmasi levha arasi sol yanal
dogrultu atimli faym kirllmasi ile olusmus 2. deprem ise; 1.
depremde kirilan fayin evrimi siirecinde, bati-kuzeybati levha iginde
(Malatya — Osmaniye — Adana) makaslama seklinde gelismistir.
Orta Anadolu levhasinin, bati-giineybatiya dogru, hareketini kontrol
eden faylardan biri DAFS’ dir. Bu depremlerin tektonik kaynagi,
DAFS ve Dogansehir—Goksun fay zonunun olusturdugu balik kilgig1
seklindeki, makaslamali dogrultu-atim fay geometrisi seklinde
ortamt belirtir.

Anahtar Kelimeler: deprem, sol yanal dogrultu atiml fay, sol yanal
atim, makaslama fayi, sintetik fay, antitetik fay
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Abstract

On 06/02/2023; two earthquakes occurred of magnitudes M 7.7 (1),
GMT:04:17, M 7.6 (2), GMT:13:24 on the left-lateral strike-slip East
Anatolian Fault System (EAFS) that one of the two major strike-slip fault
systems in the Earth’s crust of Tiirkive. During the first (1) earthquake,
was ruptured 320 km section from the northwest of Celikhan (Malatya)
to the western edge of the Amik plain (Hatay) of the EAFS. Besides, In
the second (2) earthquake; about 125 km long section left lateral strike-
slip fault was ruptured from the west of Dogangsehir (Malatya) to Géksun
(Kahramanmaras). There were earthquakes in the same region in AD
1114 and AD 1513. While the first earthquake occurred on the fault zones
in NE strike in the EAFS. The second earthquake occurred from east of
Dogansehir (Malatya) and its partially northeast to Goksun in the west
and It is observed within the fault zones in E-W, NE and NW strikes. The
surface ruptures of the second earthquake do not continue further east
of Dogangehir and end of the Yuvali, northeast of this city. The surface
ruptures have occurred that representing the active fault zones in the first
earthquake region which from southwest to northeast. Besides, These
have observed in different strikes from N-S to N70°E, these are 80°-90°
dipped to ESE in the transtensional regions, and as observed 10° — 65°
dipped to ENE and WSW in the transpressional regions.

In addition, in the first earthquake zone, parallel to the strike of the
main surface rupture and NW and NE strikes left lateral strike-slip
synthetic surface ruptures have observed which with a maximum of 50°
with the strike of the main surface rupture. Also antithetic shear surface
ruptures with angle of 70° with the direction of the main fault surface
rupture that antithetic NW strike dextral shearing surface rupture were
seen in one the location. In this region, the structural elements have a
width of approximately 350 m in the E-W direction and these elements
are traced either connected or discrete to the main surface rupture.
In the second earthquake zone, the main fault is angled at most 25°
with the surface rupture; synthetic left lateral surface ruptures were
observed as a parallel, NW and NE strikes and their maximum width in
the N-S direction is around 400 m. A maximum left lateral offset 6.85
m was measured in the first earthquake zone, and a same maximum
offset 12.40 m in the second earthquake zone. Normal vertical offset
up to 1.80 m was measured, with 0°-5° changes in the strikes of the
main fault surface ruptures formed by both earthquakes. Shear faults
(P and R) have formed as a braided shape deformation zones along
the surface ruptures of both EAF'S and Dogangsehir-Géksun Fault Zone.
This deformation zone is 850 m long and 300 m wide.

While the first earthquake occurred with the rupture of the left lateral
strike-slip fault system inter plates and second earthquake during
the evolution of the fault ruptured which was in the st earthquake,
as shearing occurred in the west-northwest intra-plate (Malatya—
Osmaniye—Adana). One of the faults controlling the west-southwestward
movement of the Central Anatolian plate is EAFS. The tectonic source
of these earthquakes; It is formed as a fishbone shaped, shearing left
lateral strike-slip fault geometry that was controlled by EAFS and
Dogansehir—Goksun fault zone.

Keywords: earthquake, left lateral strike slip fault, left lateral offset,
shearing fault, synthetic fault, antithetic fault
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06 Subat 2023 Depremleri Fay Geometrileri ve Parametrelerine Dair On Bulgular

Preliminary Findings on Fault Geometries and Parameters of 06 February 2023 Earthquakes

Isak Yilmaz', Goksel Dursun', Direnc Azaz', Yildirim Giingor'

! [stanbul Universitesi-Cerrahpasa Jeoloji Miihendisligi Boliimii, Istanbul, Tiirkiye
(ivilmaz@iuc.edu.tr)

Oz

Diinyada Ornegine az rastlanir ayni giin igindeki 7.7 ve 7.6
biyiikliigiindeki iki deprem, 11 ilimizde biiyik yikimlara ve can
kayiplarina yol agmistir. S1§ odakli olan depremlerden ilki sabaha
kars1 04.17 de gerceklesmis olup, Sincik-Antakya arasinda, 300
km yi asan bir hat boyunca uydu gorintiilerinden de izlenebilen
neredeyse kesiksiz ylizey kiriklart olusturmustur. Cok sayida
segmentin ayni anda kirildig1 gozlenen bu hat, Amanos daglarinin
dogusunda Antakya-Tiirkoglu arasin1 yaklagik K25D, buradan
Dulkadiroglu batisina kadar K45D ve devaminda Sincik batisina
degin K60D dogrultulu bir uzanim sunmaktadir. Bu hat boyunca
Narlida da goriildiigii gibi ana hattan sapan, ayni mekanizmaya
sahip belirgin yilizey kiriklar1 da sunmaktadir. Gilineybatida yer
yer temel birimleri de kesen yiizey kiriklar1 Kirikhan’dan sonra
havza igine dogru. Atimlar gittik¢e azalan kiigiik pargalar seklinde
genis bir zonda izlenmektedir. Sol yonlii dogrultu atimli genellikle
diiseye yakin duruslu Kirik diizlemleri, yer yer temel birimlerini kat
ettigi diizlemler boyunca sol yonlii oblik ters bilesen sunan kayma
cizikli yiizeylere sahiptir. 13.24 de gergeklesen ikinci deprem
Goksilin-Dogansehir arasinda 150 km ye yakin uzanim sunan yiizey
Goksun-Cardak arasinda DKD, Cardak
Dogansehir giineyi boyunca BKB yonelimi ile hafif kavisi bir yap1

kiriklart olugturmaktadir.

sunmakta devaminda Dogangehir kuzeyine dogru Malatya fay1
boyunca birbirine paralel hatlar boyunca uzanmaktadir. Goksiin-
kullar arasinda neredeyse kesiksiz olarak gozlenen yiizey kiriklari
cogunlukla tepe ve sirtlarin {ist ve yamaclar boyunca izlenmektedir.
Dogansehir yoniinde Eskikoy istikametinde goriildiigii gibi ana
fay hattina dike yakin kola da ayrilmaktadir. Fay Asagi i¢meler
giineyindeki uzaniminda, yilizeylerinde ters bilesenli sol yonlii oblik
kaymay1 gosteren ¢izikli ve kertikli yilizeyler barindirmaktadir.
9 metreye ulasan atimlarin goézlendigi her iki fay atti boyunca
ylzey kiriklarinin uzanimlarindaki saga ya da sola biikliimler,
sigramalar ve zon boyunca sik¢a gozlenen kademeli riedel
kiriklart arasinda sol yonli kaymayr gosteren Kostebek izi
timsekleri ve ¢ek ayir ¢okiintileri ile kayma sonucu gelisen
kopmusg sirtlar, golciikler gibi yapilar olduk¢a belirgindir.
Deprem dalgalarinin etkin oldugu suya doygun ince taneli
zeminlerde yarik erupsiyonlari ve koni sekilli kum ve gamur ¢ikislar
Amik Ovasinin genelinde 6zellikle de Demirkdpru mahallesinde
tipik ornekler sunmaktadir. Depreme dayaniksiz yapilarin yani
sira, depremlerin s1g odakli olusu, yerlesimlerin yiizey kirik hatlari,
ozellikle stvilagma riski barindiran uygun olmayan zeminlere sahip
bolgelerde yogunlagmasi. Heyelanlar ve kaya diigmeleri hasarlarin

artigina neden olmustur.

Anahtar Kelimeler: 06 Subat depremleri, fay parametreleri ve
yiizey kiriklari

Abstract

As a very rare case, two great earthquakes of magnitudes 7.7 and
7.6 occurred in the same region within a nine-hour window and
caused devastating destruction and death toll over fifty thousands
in 11 cities. The first of the shallow-focused earthquakes occurred
at 04.17 am local time (gmmt+3) and created almost continuous
surface fractures that can also be seen on satellite images, along
a line exceeding 300 km between Sincik and Antakya. This rupture
line is observed to break many segments at the same time. The main
orientation of the rupture is approximately N25E between Antakya
and Tiirkoglu in the east of the Amanos Mountains, whereas it
changes to the orientation of N45E in the west of Dulkadiroglu and
to the N6OE in the west of Sincik. Along this line, as seen in Narli,
it also presents distinct surface fractures with the same mechanism
deviating from the main line. In some places in the southwest,
fractures offset the basement units and beyond Kirikhan region,
they become smaller segments with relatively less displacement
within a wide damage zone. Where fracture planes observed within
basement units they display a lefi-lateral reverse oblique component
based on slickenline measurements. The second earthquake, which
occurred at 1:24 pm local time (gmt+3) creates surface fractures
extending approximately 150 km between Goksiin and Dogangsehir
regions. The curvilinear fault line extends ENE between Goksun and
Cardak regions, whereas changes orientation to WNW in the south
of Cardak-Dogansehir region. It extends as parallel lines along the
Malatya fault to the north of Dogansehir. Between Goksun and
Kullar regions, the surface ruptures are mostly traced along the
tops and slopes of the hills and ridges. It can be also observed in the
direction of Dogansehir, around Eskikoy that it splits into fault splay
nearly perpendicular to the main fault line. In the southern extension
of the fault, around Asagi Igmeler region, it displays slickenlines
and slicken sides indicating left-lateral reverse oblique fault.
Along two major fault zone where it is observed that the offset
can reach up to 9 meters, and structures like stepovers, releasing
and restraining bends, and en-echelon riedel fractures indicate a
left-lateral displacement. Additionally, pull-aparts, mole tracks,
shutter ridges, sag ponds can be clearly observed in the region.
The fissure and cone-shaped sand and mud eruptions are common in
saturated, fine-grained soil affected by earthquake waves. Around
Amik plain, and Demirkopru district, characteristic examples
of these structures are present. In addition to poorly-construced
buildings, shallow fault epicenters, concentration of settlement
around surface rupture lines and the regions with risk of soil
liquefaction, rock falls, and landslides increased the damage and
death toll dramatically.

Keywords: 06 February earthquakes, fault parameters and surface
ruptures
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Miyosen-Ust Kretase Tektonik Hareketleri ve Dalma-Batma Zonlariin
Kahramanmaras-Gaziantep Depremlerine Etkilerinin Arastirilmasi

Investigation of the Impacts of the Miocene and Upper Cretaceous Tectonic Movements and Subduction Zones
on the Kahramanmaras-Gaziantep Earthquakes

Biilent Coskun

Cankaya Konaklari,736. Sokak No.12 B Blok No:12, Cankaya, Ankara, Tiirkiye
(bulentcoskunk@gmail.com)

Oz
Gilineydogu Anadoluda sedimanterlerden olusan Arap plakasi
birimleri,giineydeki Kizil Deniz’in agilmasi sonrasinda,kuzey-

kuzeybatiya  hareketle
allokton Anadolu birimlerinin altina dalmaktadirlar. Tektonik

dalma-batma  zonlarin1  olusturarak
olaylar Miyosen yasli Guleman-Maden ve Ust Kretase yash
Kogali-Karadut ofiyolitlerinin kuzeyden giineye hareketleri ile
belirgindirler. 6.Subat.2023 tarihinde meydana gelen 7.7 ve 7.6
siddetindeki depremler her ne kadar Dogu Anadolu Fayi’nin
kirilmasina baglaniyorsa da, Miyosen ve Ust Kretase tektonik
hareketleri sonucunda,dalma-batma zonunda kuzeye dalan Arap
plakasi birimlerinin alloktonlar altinda ve derinlerde konveksiyon
akimlart ile hareketli olan magma ile temasi neticesinde olusan
P ve S sismik dalgalar yilizeyde depremlere neden olmuslardir.
6.Eyliil 1975’de meydana gelen 6.6 siddetli Lice depremi, yilizeyde
herhangi bir fay olmamasina ragmen, Ust Kretase siiriiklenim hatti
boyunca
plakasi altina dalan Arap plakasinin, dalma-batma zonunda magma

gerceklesmistir.Bu deprem, senede 7mm ile Anadolu

ile carpigmasindan meydana gelmistir. Arap plakasinin Anadolu
plakasinin altina dalmasi, yiizeyde izlenen Karacadag bazaltlari,
TPAO’nun Gaziantep dolaylarinda agtigi Yanankdy-1 kuyusunda
kesilen 200 metrelik bazaltik sokulum ve daha kuzeyde Pasinler
ve Katranli’da goriilen petrol sizintilari ile belirgindir. Kayseri,
Nigde ve Adana’da izlenen son depremler de bu levhalar arasindaki
iliskilere baglanmalidir. Ayrica 7.6 siddetindeki Ekindzii-Elbistan
depremi ve Biiyiik Kizilkdy’deki volkanik intriizyon, kuzeyde
yer alan ve dogu-bati istikametinde uzanan Miyosen dalma-
batma zonunda olusmustur. 7.7 ve 7.6 siddetindeki depremlerdeki
odak noktalarina ait siddet ve derinlik verileri ile hazirlanan
haritalar ve kesitler, bolgedeki etkili siddet ve derinlik trendlerini
gostermektedir. Sonug olarak, Kahramanmaras ve Gaziantepteki
depremler, Miyosen ve Ust Kretase hareketleri sonucunda olusan
dalma-batma zonlarinda Arap plakasi ile magma ¢arpismasindan
meydana gelmistir.

Anahtar Kelimeler: Deprem, Magma, Miyosen, Odak, Sismik
dalga
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Abstract

Due to the openning of the Red Sea in the South, the Arabian plate
moves towards north-northwest and plunges,along the subduction
zone,under the allochthonous units of the Anatolian plate.These
tectonic events are obvious with the emplacement of the Miocene
Guleman-Maden and Upper Cretaceous Kogali-Karadut ophiolites.
Although the 7.7 and 7.6 magnitudes earthquakes ,related to the
breaking of the East Anatolian Fault, following the Miocene and
Upper Cretaceous tectonic activities, the autochthonous Arabian
units moved towards North and plunge under the allocthonous
where they meet the magma,hence,occurrence of the convection
currents, with P and S seismic waves. While there is no fault at
the the surfacethe Lice earthquake,6.6 magnitude,September
6,1975, occurred along the Upper Cretaceous thrust line. This
earthquake should be related to the plunging of the Arabian
units,7mm per year,under the Anatolian units and collusion with
magma. Subduction of the Arabian plate under the Anatolians is
evidenced by the Karacadag basaltes,with 200 m thick basaltic
intrusion in TPAO Yananko-1 well in the Gaziantep area and further
to North,occurrence of oil seeps in Pasinler and Katranl areas.
The latest earhtquakes in the Kayseri,Nigde and Adana should be
relatedto the plate actions along the Miocene and Upper Cretaceous
subduction zones activities.Maps and cross sections prepared
with the 7.7 and 7.6 earthquakes epicenter data,magnitudes and
depths,indicate impacts of the Miocene and Upper Cretaceous
thrusts and subduction zones on earthquake investigations. In
conclusion, The Kahramanmaras and Gaziantep earthquakes have
been produced by interaction between Arabian plate and magma in
the subduction zone.

Keywords: Earthquake, Magma, Miocene, Epicenter, Seismic wave
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6 Subat 2023 Depremlerinin Tetikledigi Heyelanlar
Landslides Triggered by the February 6, 2023 Earthquake Sequence

Tolga Goriim', Hakan Tanyas?, Furkan Karabacak!, Abdiissamet Yilmaz', M. Liitfi Siizen®

! [stanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisii, Istanbul, Ti tirkiye
2 University of Twente, Faculty of Geo-Information Science and Earth Observation (ITC), Enschede, Netherlands
3 Orta Dogu Teknik Universitesi, Jeoloji Miihendisligi Boliimii, Ankara, Tiirkiye
(tgorum@itu.edu.tr)

Oz

6 Subat 2023 tarihinde, Dogu Anadolu Fay Zonu igerisinde yikici
bir seri deprem gerceklesmistir. Bu depremler arasinda, dokuz
saat arayla gerceklesen, biiyiikliikleri 7.7 ve 7.6 olan iki biiyiik
sarsintt 10 ili ve toplamda 100,000 km2 biiyiikliigiinde bir alam
(PGA>0.08g) etkilemistir. Depremin etkiledigi bu alanin biiyiik
bir boliimii kurak-yar1 kurak iklim 6zellikleri gosterirken, alanin
yaklasik %15°1 dik bir topografya sergilemektedir. Kiiresel 6lgekte,
depremin tetikledigi heyelanlara yonelik caligan kestirim modelleri,
bu olaya iligskin olarak ¢ok genis bir alanda yogun bir heyelan
dagilimina isaret etmistir.

Hem deprem aninda tetiklenen heyelanlara hem de deprem
sonras1 heyelan tehlikesine iliskin daha detayli bilgi edinebilmek
icin, olaym hemen sonrasinda yiiksek ¢oziiniirliklii uydu ve hava
fotograflarini incelemeye basladik. Bu gozlemlerimizi dogrulamak
ve zenginlestirmek amaciyla ayrica arazi ¢alismalari yiiriittiik. Bu
caligmayla, yukarida soziinii ettigimiz ilksel arazi gézlemlerimizi
sunuyoruz.

Ilksel incelemelerimiz 1s181nda, depremin cok fazla sayida heyelana
¢ok genis alanlarda ve 6zellikle de depremden etkilenen alanin kuzey
kesiminde neden oldugunu saptamis bulunmaktayiz. Ozellikle,
fayin ylizey kingmin daglik topografyayr kestigi bdlgelerde
oldukca biiyliik ve ne yazik ki dliimciil heyelanlar gozlemledik.
Kaya diismeleri en yaygin heyelan tiirii olarak goriiliirken, ana kaya
i¢inde gelisen dairesel ve diizlemler kaymalar ile, yanal yayilmalar
ve kaya ¢iglar1 da caligma alaninda goriilmektedir. Litoloji ve
litolojiyle iliskili olarak yer sarsintisi, topografik rolyef ve iklimsel
kosullar, depremin tetikledigi heyelanlarin dagilimini belirleyen
temel degiskenler olarak 6ne ¢ikmaktadir.

Tiim bunlara ek olarak, incelemelerimiz ¢ok genis alanlarda etkili
olmak tizere, yamaglarda ¢ok siddetli bir 6rselenmenin oldugunu
gostermistir. Buna bagl olarak, deprem sonrasi dénemde, yagis ve
kar erimelerinin etkisiyle harekete gecebilecek, cok genis alanlarda
etkili olacak, yiiksek bir heyelan duyarliligi beklenmektedir.
Dolayisiyla, depremden etkilenen bu alanin, deprem sonrasi
donemde detayli olarak izlenmesi, depremin neden oldugu
orselenme etkisini daha iyi anlamak ve heyelan tehlikesini ortaya
koymak agisindan son derece 6nemlidir.

Anahtar Kelimeler:

Kahramanmarag

Deprem, heyelan, kaya dusmesi,

Abstract

A devastating earthquake sequence occurred on February 6,
2023 within the East Anatolian fault system. Two main shocks,
the Mw 7.7 and Mw 7.6 Kahramanmaras earthquakes occurred
nine hours apart and affected 10 cities and more than an area of
100,000 km2 (PGA>0.08g). The earthquake-affected area mainly
exhibits arid/semi-arid climatic conditions where approximately
15% of the landscape is characterized by steep topography (slope
steepness>20°). Initial estimates of globally available predictive
landslide models indicated extensive landslide distribution over the
area.

Not only to provide a better insight into these co-seismic landslide
events but also for possible post-seismic landslide hazard, we had
started to interpret post-event high-resolution satellite images and
aerial photos. These observations were validated and enriched
by detailed field surveys. This research, presents our preliminary
findings and results of these field investigations.

Our observations showed that the earthquake sequences resulted
in a large number of co-seismic landslides, especially at the
northern sector of the earthquake affected area. In particular,
surface rupture crossing through mountainous terrain caused some
big and unfortunately, sometimes fatal failures at hillslopes. Rock
fall is the most widely observed co-seismic landslide type whereas
also bedrock rotational or planar slides, lateral spreading and rock
avalanches appear in the examined area. Lithology, in connection
with footprint of ground shaking, topographic relief and climatic
conditions appear as main variables controlling the spatial
distribution of co-seismic landslides.

Our observations also showed that intense ground shaking strongly
deformed many hillslopes. As a result, in the post-seismic period,
heavy rain and snowmelt may result in a considerable number
of failures on those hillslopes that are prone to cracking and
deformation. Therefore, this area needs to be monitored for a long
time to understand the earthquake legacy effect and post-seismic
hillslope response.

Keywords: Earthquake, landslide, rock fall, Kahramanmaras
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Sigacik Korfezi ve Kusadasi Korfezi Kiicilk Menderes Grabeni (Bati Anadolu) A¢iklarinin
Denizalti Aktif Tektonigi

Submarine Active Tectonics of Sigactk Bay and Gulf of Kusadasi Offshore of Kiiciik Menderes Graben
(Western Anatolia)

Savas Giir¢ay' & Giinay Ciftci*?
!Canakkale Onsekiz Mart Universitesi Deniz Teknolojileri Meslek Yiiksekokulu, Canakkale, Tiirkiye
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3 Jeofizik Boliimii, Miihendislik Fakiiltesi, Dokuz Eyliil Universitesi, Izmir, Ti tirkiye
(savasgurcay@comu.edu.tr)

Oz

Bu arastirma kapsaminda, Bati Anadolu’nun Ege kiyilarinda yer
alan Sigacik Korfezi, Kusadasi Korfezi ve g¢evresinin deniz alti
stratigrafik ve yapisal Ozellikleri, yaklasik 1000 km’lik sismik
hatlar boyunca yiiksek ¢oziiniirliikli ¢ok kanalli sismik yansima
Sismik Profiller
ortamda diizenli ¢okelen ve ilerleyen on ii¢ eski delta lobunu

yontemleriyle incelenmistir. incelendiginde,
(Lob1-Lob13) birbirinden ayiran on ii¢ uyumsuzluk yiizeyi takip
edilebilmektedir. Oksijen izotopunun (8'*) zamana bagli degisim
grafigine gore tarihlendirilmesi neticesinde bu delta loblar: (Lob1-
Lob13), Pleistosen buzul dénemlerinde deniz seviyesinin diigmesi
stireci boyunca c¢okeldigi seklinde yorumlanmuislardir. Sigacik
Koérfezi ve Doganbey Yarimadasi agiklarnin KD-GB ve DKD-
BGB dogrultulu dogrultu atimli aktif faylarla deforme oldugu
goriilmektedir. Kiiciik Menderes Grabeni (KMG) agiklarinin ise
DKD-BGB yo6nlii normal faylarla deforme oldugu goriilmektedir.
Toplanan yiiksek ¢oziiniirliikli deniz sismigi verilerinden elde
edilen sonuglara gére, BGB-DKD yonlii graben yapisinin, karadaki
KMG yapist ile uyumlu gelismis oldugu goriilmektedir. Ege
denizalti topografyasi ile ilgili elde edilen bu sonuglar, Anadolu nun
deniz altindaki uzantis1 hakkinda net bilgiler vermektedir. Bu graben
yapisinin giineyini sinirlayan ve yaklasik Kuzeye egimli normal
faylarin, 7.0 biiytikligiindeki 30 Ekim 2020 Sisam Depremi’nin
meydana geldigi Sisam faymin devami oldugu gézlenmektedir.

Anahtar Kelimeler: Deniz alt1 aktif tektonigi, Samos depremi,
Kusadas1 korfezi, Sigacik Korfezi, Kiigikk Menderes grabeni
aciklari, Cok Kanalli Deniz Sismigi
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Abstract

Submarine stratigraphic and structural features of Sigacik Gulf,
Kusadast Gulf and surroundings, located Aegean coast of the West
Anatolia, were investigated under this survey by high resolution
multi-channel seismic reflection methods approximately along the
1000 km seismic lines. Thirteen distinct unconformities can be
traced below the study area that separate thirteen progradational
stacked paleo-delta sequences (Lobl-Lob13) on seismic profiles. As
a result of comparison with the oxygen isotopic stages (0'%), these
deltas (Lob1-L13) were interpreted that they have been deposited
during the sea-level lowstands within Pleistocene glacial stages.
It is observed that the Sigacik Bay and offshore of Doganbey
Peninsula deformed by NE-SW and ENE-WSW trending strike-slip
active faults. On the other hand, it is observed that the offshore
of Kiigiik Menderes Graben is deformed by ENE-WSW directional
normal faults. The graben structure in WSW-ENE trending, which
also shows the submarine continuation of the Kiiciik Menderes
Graben (KMG) and Anatolia, has been revealed. It is also observed
that the normal faults limiting the south of this graben, dipping
approximately to the North, are the continuation of the Samos
fault where the 7.0 magnitude Samos Earthquake occurred on 30
October 2020.

Keywords: Submarine active tectonics, Samos Earthquake, Gulf
of Kusadasi, Sigacitk Bay, Offshore Kiigiik Menderes graben,
multichannel marine seismic method
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6 Subat 2023 Sofalaca-Sehitkamil Gaziantep (Mw: 7.7) Depremi Yiizey Kiriklarina ait insansiz
Hava Araclarindan Elde Edilen Verilerin Degerlendirilmesi

Evaluation of the Data Obtained from Unmanned Aerial Vehicles of the Surface Fractures of the 6 February
2023 Sofalaca-Sehitkamil Gaziantep (Mw: 7.7) Earthquake
Omer Aydogan', Fuat Erkiil', Arif Nihat Akcal'

! Akdeniz Universitesi Teknik Bilimler Meslek Yiiksekokulu, Antalya, Tiirkiye
(omeraydogan@akdeniz.edu.tr)

Oz

Insansiz hava araglart (IHA), uydu goriintiilerine gore diisiik
maliyetli, yiiksek ¢oziintirliklii, hassas, hizli ve analitik ¢6ziimler
iiretebilmektedir. Insansiz hava araci goriintiileri, hassas sayisal
yiikseklik  modeli iiretimine imkan tanimaktadir.  Ozellikle
sayisal modellerden elde edilen yiikseklik ve konum bilgileri,
faylarin  geometrisini analiz etmek i¢in kullanilabilmektedir.
Bu ¢alismada, Kandilli Rasathanesi ve Deprem Arastirma Enstitiisii
tarafindan merkez Ussiiniin Sofalaca-Sehitkamil Gaziantep olarak
belirlendigi Mw=7.7 biiylikligiinde bir deprem kaydedilmistir. Bu
deprem Antakya’dan Adiyaman Golbasi’na kadar yaklagik 250 km
boyunca gozlenen yiizey kiriklari olusturmustur. Yiizey kiriklarinin
genisligi ve atim miktarlarma goére farkl yiiksekliklerde THA ile
kaydedilen bindirmeli goriintiilerden nokta bulutu, ortomozaik, sayisal
yikseklik modelleri olusturulmustur. Olusturulan nokta bulutu yiizey
kiriklar iizerinde hassas 6l¢lim yapilmasini saglamis ve ii¢ boyutlu
goriintiilerin yardimiyla yilizey kiriklarinin geometrisi belirlenmistir.
Ayrica, sayisal yiikseklik modelleri sayesinde kiriklardaki diisey
yer degistirme Ol¢iilmistir. Elde edilen sayisal goriintiilerin egiklik,
doniiklik ve yiikseklik farkindan dolayr meydana gelen hatalar
diizeltilmis ve dik izdiisim haline getirilerek ortofoto goriintiilerinden
ortomozaik harita olusturulmustur.

Calismada kullanilan insansiz hava araci 30 fps’de 20 megapiksele kadar
fotograflar veya 5.4K 60 fps video ¢eken 2.8 diyafram degerinin oldugu
1 in¢ sensore ve 2.4um piksel boyutuna sahip bir insansiz hava araci
kullanilmustir. Gortintiiler 10:00 ile 17:00 saatleri arasinda giin 11gmnin
uygun oldugu saatlerde alinmistir. Kiiresel konum belirleme sistemi
(GNSS) olarak Gps, Glonass, Galileo kullanilmis ve ugus sirasinda en az
15 uydu baglantist saglanmistir. Tnsansiz hava aracimin gezinme dogruluk
araligl dikeyde + 0,1 m (goris konumlandirma ile) £ 0,5 m (GNSS
konumlandirma ile) yatayda + 0,1 m (goriis konumlandirma ile) = 1,5
m (GNSS konumlandirma ile) olarak kullanilmistir. Bu dogruluk gergek
zamanli diizeltme verisi (RTK) alan sistemler kullanilarak artirilabilmekle
beraber, RTK sistemleri verileri gercek zamanl olarak islemek i¢in baz
istasyonu, 0zel ekipman, tutarli baglant1 gerektirir. Deprem bolgelerinde
cogunlukla olusan iletisim ve baglanti problemleri bu dogrulamay1
yapma konusunda her zaman olumlu sonu¢ vermemektedir. Yaklasik
250 km boyunca yiizey kirigi gorilen bir arazide yiizey kiriklarinin
insan eliyle ve yagmur, kar gibi doga olaylarindan dolay1 kapanabilme
ihtimaline karsi daha hizli bir modelleme ve hizli 6lgtimler i¢cin GNSS
ve goriis konumlandirma sistemi olan klasik THA modeli kullanilnustir.
GNSS ve gorsel konumlandirmada yatay dogruluk payr + 0,5 metre
olmasina ragmen sahada g¢elik metre ile yapilan 6l¢iimlerde hata pay1 +
0,05 metre olarak belirlenmistir. Bu dogruluk fay hatlarinin dogrultulari,
bloklardaki diisey ve yatay yer degistirme miktari, farkli fay tiplerinin
harita tizerindeki geometrilerinin ortaya ¢ikarilmasinda yeterli olmustur.
Ana ve tali faylarindaki 6lgiilen maksimum aralik mesafesi 120 metre
yasal yiikseklik siirinda 216 metre olmustur. Ugus siiresindeki batarya
stiresi 30 dakika civarinda oldugu igin en uzun tek parga fay 1100 metre
olarak ol¢iilmistiir.

Calisma sonucunda; GNSS ve goriis konumlandirma sistemine sahip
klasik THA modellerinin fay hatlarinin dogrultulari, bloklardaki diisey ve
yatay yer degistirme miktar1 ve geometrilerinin ortaya ¢ikarilmasinda
hizli ve etkili bir yontem oldugu goriilmustiir.

Anahtar Kelimeler: THA, Nokta Bulutu, Sayisal Yiiseklik Modeli,
Ortomozaik Harita

Abstract

Unmanned aerialvehicles (UAVs) canproduce low-cost, high-resolution,
sensitive, fast and analytical solutions according to satellite images.
Unmanned aerial vehicle images enable precise digital elevation model
generation. In particular, elevation and position information obtained
from numerical models can be used to analyze the geometry of faults.A
Mw = 7.7 earthquake was recorded at the epicenter was determined
as Sofalaca-Sehitkamil Gaziantep by the Kandilli Observatory and
Earthquake Research Institute. This earthquake created surface
ruptures observed for approximately 250 km from Antakya to Adryaman
Gaélbasi. Point cloud, orthomosaic and digital elevation models were
created from the overlay images recorded with UAV at different heights
according to the width of the surface fractures and the amount of throw.
The created point cloud enabled precise measurements on the surface
fractures and the geometry of the surface fractures was determined
with the help of three-dimensional images. In addition, the vertical
displacement of the fractures was measured using numerical elevation
models. Errors caused by the difference in curvature, rotation and height
of the obtained digital images were corrected and an orthomosaic map
was created from orthophoto images by transforming them into vertical
projections.

The unmanned aerial vehicle used in the study was an unmanned aerial
vehicle with a 1 inch sensor with an aperture of 2.8 and a pixel size of
2.4um, which captures photos up to 20 megapixels at 30 fps or video
at 5.4K 60 fps . Images were taken between 10:00 and 17:00 during
the daylight hours. Gps , Glonass , Galileo were used as the Global
Positioning System (GNSS) , and at least 15 satellite connections were
provided during the flight. The hovering accuracy range of the unmanned
aerial vehicle is used as = 0.1 m vertically (with sight positioning) £ 0.5
m (with GNSS positioning) + 0.1 m (with sight positioning) + 1.5 m (with
GNSS positioning) horizontally . While this accuracy can be increased
using systems that receive real-time correction data (RTK), RTK systems
require a base station, specialized equipment, consistent connection to
process data in real time . Communication and connection problems,
which mostly occur in earthquake zones, do not always give positive
results in making this verification. The classical UAV model with GNSS
and vision positioning system has been used for faster modeling and
rapid measurements against the possibility of closure of the surface
fractures by human hands and natural events such as rain and snow in
a field where surface ruptures are observed for approximately 250 km.
Although the horizontal accuracy in GNSS and visual positioning is +
0.5 meters, the margin of error is determined as £ 0.05 meters in the
measurements made with steel meters in the field. This accuracy was
sufficient to reveal the directions of fault lines, the amount of vertical
and horizontal displacement in the blocks, and the geometry of different
fault types on the map. The maximum measured spacing distance on the
main and secondary faults was 216 meters at the legal height limit of
120 meters. Since the battery life in flight time is around 30 minutes, the
longest one-piece fault was measured as 1100 meters.

In the results of working; It has been seen that classical UAV models
with GNSS and vision positioning systems are a fast and effective
method for revealing the directions of fault lines, the amount of vertical
and horizontal displacement in the blocks and their geometries

Keywords: UAV, Point Cloud, Digital Elevation Model, Orthomosaic
Map
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Siirdiiriilebilir Sehirler ve Direnclilik Mekanizmalarinin Afet Yonetimi ile Entegrasyonu

Integration of Sustainable Cities and Resilience Mechanisms with Disaster Management

Safak Ozsoy

Paksa-Metroport, Merdivenkéy Mah. Yekta Sk. No:1 C Blok K:1 D:5 Goztepe, Istanbul, Tiirkiye
(safakozsoy@tulipconsultants.com)

Oz
Insan yerlesimlerin 21yy’da, sehir odaginda yogunlasmas beraberinde
sehirlerin cazibe merkezlerine dontisiimiinii hizlandirmaktadir.

Kalkinma modellerinin  sadece ekonomi odagmda varligini
siirdiiremeyecegi gercegi bugiin yaygin olarak kabul gormiis ve hayatin
pek cok alanina gegisi siirmektedir. Kalkinmanin finansal sermaye ile
birlikte, dogal, sosyal, fikri ve iiretilmis sermayeye kayisina taniklik
etmekteyiz.

Sehirlerin diinyadaki ekolojik ayak izinin artmasi beraberinde iklim
risklerine dayali kirilganliklarin ve dayaniklilk mekanizmalarinin
yonetilebilir olmasi1 ve dekarbonizasyona gegise uyum kapsaminda
geleneksel yonetim modellerinin kapsayici ve paydaslarin ihtiyag
ve beklentilerine uygun bir model g¢ergevesinde yonetimini gerekli
kilmaktadir.

Bu baglamda “dayaniklilik” kavramini sik¢a duymaya bagladigimiz ve
iklim degisikligi ile afet yonetimi ¢ercevesinde sistemsel bir doniistimii
odagina katmustir.

Dayaniklilik karmasik, ¢ok disiplinli ve ¢cok boyutlu bir olgudur. Artik
afet ve iklim degisikligi alanlarinda giderek daha fazla kullanilacag:
toplumlarin riskten dayanikliliga gegisi IPCC raporlarina da yansitmis
durumdadir.  Potansiyel entegrasyon igin 6zellikleri ve baglantilari
belirlemek i¢in her iki arastirma alanindaki benzerlikleri ve farkliliklart
belirlemeye ayrica ihtiyag vardir.

Sehirlerin verimliligine ve katkisina odaklanmak, ekonomik bilytimey
dayanikliliga ve iklim degisikligine kentsel bir sorun olarak
basta yoksulluk olmak iizere kentlerdeki tehditlerin yonetsel olaral
¢ozUimii yeni ve sistematik bir diisiince modeline bizi gotiirmektedir.
Sirdiirtilebilir sehirlerin yonetsel siireglerine entegre olmaya aday
konumuz ise dayaniklilik mekanizmalarin yonetimidir.

Dayaniklilik kavrami, yoksulluk ve ekonomik kalkin:

iliskin daha genis sdylemde olumlu bir
Bununla birlikte, afet riskinin azaltilm
uyum kapsaminda dayaniklilik olgusu
operasyonel hale getirilmesi bir zorl

Ote yandan ekonomik biiyiime
sermayenin dengesi ile ylriimektedir.

mekanizmalari
faaliyetler yiiri

cazibe merkezine 21. yy
sirt olaylara verilecek
tepkinin yonetimi bu bildirinin 6ziinii olusturmaktadir.
Anahtar Kelimeler: Afet yonetim

irenglilik, stirdiiriilebilir yonetim,
siirdiiriilebilir sehirler, sehir direngliligi
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Absract

Cities on the 21st are getting into the center of attraction. We are
witnessing the shift of development to a model integrating with
natural and social capital, where development models cannot only
exist in the focus of the economy.

int of cities in the world,
rabilities and resilience

The increase in the ecological foot
together with the manageability
mechanisms based on climate risks, an
to decarbonization, require the
within the framework of the

tion to the transition
ement model

In this context, it has,
systemic focus within the
which we often hear.

Resilience is a
phenomenon.
where i

esilience is the ability to anticipate, prepare for, and respond
azardous events, trends, or disturbances related to climate.
iproving cities resilience involves assessing the disasters and
creating proper planned and systematic approaches into the
disaster management

UNDRR Resilience scorecards implementation processes are the
main focus in this paper and it is focused on resilience as a part of
the system and system approach to the cities management.

Keywords: Sustainable cities, disaster management, resilience,
sustainable management, cities resilience
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Ekinozii Fay Kusagi: Depremselligi, Yasi, Toplam Atim1 ve Kayma Hiz1

Ekinézii Fault Zone: Seismicity, Age, Total Displacement and Slip Rate

Ali Kogyigit', Ugur Dogan? Serdar Yesilyurt?

! Department of Geological Engineering, Active Tectonics and Earthquake Research Lab., Middle East Technical
University, Ankara, Tiirkiye
2 Department of Geography, Ankara University, 06100 Ankara, Tiirkiye

Oz

Ekinézi fay kusagi (EFK) giineydogu Toroslar iizerinde yer alir.
Toplam 192 km uzunlukta, 0.5-4 km genislikte ve BKB gidisli
sol yanal dogrultu atimli aktif bir deformasyon kusagi olan EFK
6nemli miktarda ters fay bilesenine sahiptir. Genel olarak, 121
km uzunlugunda ve yar1 dik konumlu (70°-85° ile giineye egimli)
deprem yiizey kiriginin giiney blogu deprem sirasinda yer yer 3 m
kadar yiikselmistir. EFK doguda tarihsel Nemrut sehrinin yakin
batisindaki Burmapinar-Damlacik yerleskeleri ile batida Giiksun
flgesi yakm giineyindeki Erice Koyii arasinda yiizeyler. Fay
kusagimnin genel gidisindeki degisim ve yapisal karmasiklara gore,
EFK alt1 boliimden olusur. Bunlar, batidan doguya gore sirayla 51
km uzunlukta Goksun-Kandil, 24 km uzunlukta Ekinézii, 26 km
uzunlukta Nurhak, 20 km uzunlukta Kalecik, 45 km uzunlukta
Siirgii ve 25 km uzunlukta Gendere fay boliimleridir. {1k dért boliim,
Mw = 7.6 biyikligindeki 6 Subat 2023 Ekindzii depreminin
tetiklemesiyle bir kes daha etkin hale gelmis ve 121 km uzunlukta
bir ylizey kiriginin olusumuna yol agmustir. Bu yikict biiyik
deprem, Kahramanmaras, Malatya, Elazig, Bing6l, Diyarbakar,
Urfa, Gaziantep, Kilis, Hatay, Osmaniye, Mersin, Adana, Nigde,
Kayseri, Sivas ve hatta Ankara’y1 da i¢ine alan ¢ok genis bir alanda
duyulmustur. Deprem sirasinda degisik tiirde ¢cok sayida yapi asir1
derecede hasar gérmiis, ¢cokmiis, harabe haline gelmis ve ¢ok sayida
(over ellibin) insan yagamini yitirmistir.

Ekinézli depremi, EFK’nin Ekindzii bolimiiniin etkin hale
gelmesinden kaynak-lanmistir. Depremin merkeziistii, Ekindzii
Derbent
giineybatisinda yer alir. Depremin ana soku, yaklasik bir aylik
zaman dilimi i¢inde, biyiikliikleri 2.0 ile 5.4 arasinda degisen
¢ok sayida (onbinin iizerinde) art¢1 sok tarafindn izlenmistir. Cok

fay boliiminin dogu ucundaki Ké&yii'niin  yakin

sayidaki ulusal ve uluslararas1 deprem kayit istasyonlarina gore,
ana sokun odak derinligi 10 km ile 19 km arasinda degismektedir.
Yiizey kirigr gelisimi, odaktan baslayarak iki yonlii, baska bir
deyisle BKB ve DGD yonlerinde olmustur. Bu durum enbiiyiik
deprem atim miktarinin, enbiilyiik atim yerinden baslamak iizere
bat1 ve dogu yonde gidildiginde gittik¢e azalarak sona ermesiyle
de dogrulanmaktadir.Enbilyiik sol yanal deptrem atim miktar1
Asag1 Igmeler yerleskesinin yakin batisinda 8 m olarak dl¢iilmiistiir.
EFK’nin, son iki biiyiik yikici depremin yinelenme araligina (1544-
2023 =479 yil) karsilik gelen yillik kayma hizi 17 mm/yildir. Buna
karsin, EFK iizerinde fayin olusumundan giiniimiize degin birikmis
olan toplam atim (13 km-22 km) baz alindiginda, fay kusaginin
genel kayma hizi 5Sm/y1l ile Smm/y1l arasinda degismektedir. Ayrica,
EFK iizerinde, Nargelen, Nurhak ve Kurucaova gibi ¢ok geng¢ bazi
¢ek ayir havzalar da gelismistir. Sonug olarak gerek goreceli olarak
yiiksek kayma hizi ve gerekse gen¢ ¢ek-ayir havzalar, birlikte,
EFK’nin olusum yasinin Erken Kuvaterner’den daha geng oldugunu
gostermektedir.

Anahtar Sozciikler: Ekinozii fay kusagi, deprem atimi, toplam

Abstract

The Ekinozii fault zone (EFZ) is located southeastern Taurides. It
is 192 km long, 0.5-4 km wide and WNW trending active sinistral
strike-slip zone of deformation with considerable amount of thrust
component. In general, the southern block of the 121 km long
surface rupture was uplifted up to 3 m during earthquake. The
EFZ is located between the Burmapinar-Damlacik settlements
near west of the Historical Nemrut City to the east and south of the
Géksun County to the west. Based on the general trend and strike-
slip complexities, it consists of six sections. These are, from west
to east, the 51 km long Goksun-Kandil, 24 km long Ekinozii, 26
km long Nurhak, 20 km long Kalecik, 45 km long Siirgii and the 25
km long Gendere fault sections. The first four sections were moved
and reactivated once more by the triggering of the 6 February
2023 Ekindzii earthquake of Mw = 7.6. This large and destructive
earthquake was felt over a very broad area such as Kahramanmaras,
Malatya, Elazig, Bingél, Diyarbakir, Urfa, Gaziantep, Kilis, Hatay,
Osmaniye, Mersin, Adana, Nigde, Kayseri, Sivas and even City of
Ankara. Numerous structures were collapsed, intensely damaged to
ruined in places, and a lots of people (over fifty thousands) lost their
lifes during this earthquake.

The Ekinézii Earthquake was originated from the Ekinézii section of
the EFZ. The epicenter of the main shock is located near southwest
of Derbent village at the estern tip of the Ekindzii fault section.
The main shock was followed by numerous (over ten thousands)
aftershocks with the Mw ranging from 2.0 to 5.4 in a time slice
of one month. The depth of the focus of the main shock ranges
from 10 km to 19 based on various international recording stations.
Starting from the focus, the ground rupture propagated in bimodal
direction, i.e., it propogated in both the WNW and ESE directions.
This was prooved by the decrease of coseismic sinistral strike-slip
displacement in both E and W directions away from the site of
maximum co-seismic displacement, which was measured as the 8 m
near the west of Asagi Icmeler settlement. The slip rate of the EFZ
corresponding to the return period of the last two large earthquakes
(1544-2023 = 479 years) is approximately 17 mm/year. In contrast
to this value, the general slip rate of the EFZ ranges from 5 mm to
8 mm based on the total displacements of 13-22 km. In addition,
some very young pull-apart basins, such as the Narhgele, Nurhak
and Kurucaova basins, also occur along the EFZ. Consequently,
both the high slip rate and the young pull-apart basins, altogether
indicate that the onset age of the EFZ must be younger than the
Early Quaternary.

Keywords. Ekinozii fault zone, earthquake, co-seismic displacement,
total displacement, slip rate
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Paleo-faylarin 2023 Depremlerindeki Rolii: Artci Depremlerin ilerlemesini Durduran Engeller
The Role of Paleo-faults in the 2023 Earthquakes: Barriers that Stop Propagation of Aftershocks

Dogan Peringek

Erenkéy, Canakkale, Tiirkiye
(perincekahoo.com)

Oz

Subat 2023 depremi Olii Deniz ve DAF iizerinde gerceklesmis
olsa da bu depremlerin dagilimmi kontrol eden paleo-yapt ve
paleo-faylarin oldugunu &ngoriilmektedir. Bunlardan en belirgin
olant Bozova Fayidir. Bozova Fay1 ile yaklasik ayni dogrultuda
cok sayida yapisal ¢izgisellik gozlenmisti. KB-GD dogrultulu
cizgisellikler DAF ve Olii Deniz Fay1 sistemi iginde kesintilere,
engellere neden olmustur. Artgr depremlerin dizilimi kismen
KB-GD dogrultulu Paleo-faylarin kontroliinde gelismistir. Artci
depremler Batida Goksun ve Doguda Lice dolayinda ve Malatya
Fay hattinda engelle karsilasmakta ve yon degistirmektedir.
Arabistan Levhast KB-GD dogrultulu Kambriyen 6ncesi faylarla
boydan boya, birgok kez kesilmistir. Bu fay sistemi sonraki
donemlerde tekrar aktif olmus ve Arabistan Kitasi tizerindeki birgok
yapiy1 kontrol eder duruma gelmistir (Peringek vd., 2000, 2006).
Yanal atim yonii farkli olsa da NAJD fay sistemi gomiilii faylarinim,
Subat 2023 depremlerinde kontrol edici rol aldig1 goriilmektedir.
Karacadag volkanizmasi
yerinde gen¢ volkanizma olmustur. Bu volkanizmanin Najd Fay

dahil Arabistan Levhasinin birgok

sisteminin yeniden aktivitesi ile iliskili oldugu diistintilmektedir.
Peringek vd. (1987) yaptiklart calismalarda Elazig, Lice,
Adtyaman, Elbistan faylarini tanitmiglardir. Elazig Fayr 2023
depreminde ¢ok sayida art¢1 deprem tiretmis ve hemen giineyindeki
DAF segmentinin roliinii iizerine almistir. Elaz1g Fay1 Firat Nehir
Dogusunda baslamakta, nehir yataginda atim yaptiktan sonra
Malatya yakinlarin Kuvaterner oOrtii altinda kaybolmaktadir.
Subat depremlerinde Malatya Fay engeli oniinde ¢ok sayida artci
depremler yaratarak bolgedeki dnemli belirgin hale gelmistir.

Anahtar Kelimeler: Elazig Fay1, Karacadag, Najd, Paleo-fay
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Abstract

Although the February 2023 earthquake occurred on the Dead
Sea and the EAF, it is predicted that paleo-structure and paleo-
faults control the distribution of these earthquakes. The most
obvious of these is the Bozova Fault. Numerous structural
lineaments were observed in approximately the same direction as
the Bozova Fault. NW-SE lineaments have caused interruptions
and barriers in the EAF and Dead Sea Fault system. The
sequence of aftershocks was developed partially under the
control of NW-SE trending Paleo-faults. Aftershocks encounter
obstacles-barriers and change direction around Goksun in the
west and Lice in the east and along the Malatya Fault line.
The Arabian Plate has been cut through several locations by NW-SE
trending pre-Cambrian faults. This fault system has been active again
in the following periods and has come to control many structures on
the Arabian Continent (Peringek et al., 2000, 2006). Although the
lateral slip direction is different, it is seen that the embedded faults of
the NAJD fault system play a controlling role in the February 2023
earthquakes. Young volcanism has occurred in many parts of the
Arabian Plate, including the Karacadag volcanism. This volcanism
is thought to be related to the re-activity of the Najd Fault system.
Perincek et al. (1987) introduced the Elazig, Lice, Adiyaman
and Elbistan faults in their studies. Eldzig Fault produced many
aftershocks in the 2023 earthquake and took over the role of the
EAF segment just south of it. The Eldzig Fault starts in the east
of the Euphrates River, and after slipping on the riverbed, it
disappears under the Quaternary cover near Malatya. In the
February earthquakes, it has become significant in the region by
creating many aftershocks in front of the Malatya Fault barrier.

Keywords: Elazig Fault, Karacadag, Najd, Paleo-fault
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2023 Pazarcik (Mw7.9) ve Elbistan (Mw?7.7) (Kahramanmaras) Deprem Silsilesi Oncesi Zamana
Bagh Coulomb Gerilme Degisimleri

Time-Dependent Coulomb Stress Changes Before the 2023 Pazarcik (Mw?7.9) and Elbistan (Mw?7.7),
Kahramanmaras, Earthquake Sequence

Murat Utkucu'?, Hatice Durmus’, Fatih Uzunca', Siileyman Nalbant*
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Oz

2023 Pazarctk (Mw7.9) ve Elbistan (Mw?7.7) depremlerinin
zamana bagli gerilme degisimleri arastirilmistir. Saatler dncesinde
meydana gelen 2023 Pazarcik depreminin 2023 Elbistan depremini
tetikledigi belirlenmistir. Marag Sismik Boslugu i¢inde son kirilma
olan 1513 depreminden sonra Kuzey ve Dogu Anadolu Fay Zonlar1
boyunca meydana gelen depremlerin gerilme degisimleri bosluk
boyunca ve 2023 Pazarcik depremi Narli Segmenti kuzey kisminda
gerilme yiikiine neden olmaktadir. Bu gerilme degisimleri esas
olarak Dogu Anadolu Fay1 boyunca meydana gelen depremlerden
kaynaklanmaktadir. Arka plan depremlerinden modellenen gerilme
degisimleri, 2023 Elbistan depremi ana kirtlma segmenti boyunca
gerilme artis1 gerektirmektedir. Ilging bir sekilde hem Kuzey hem
de Dogu Anadolu Fay Zonu depremleri, stres yiikiinii 2023 Elbistan
deprem kirllmasina aktarmaktadir.

Anahtar Kelimeler: 2023 Pazarcik depremi, 2023 Elbistan
Depremi, Zamana bagl gerilme degisimi, Dogu Anadolu fayi,
Maras sismik boslugu

Abstract

Time-dependent stress changes of the 2023 Pazarcik and Elbistan
earthquakes are investigated. The 2023 Elbistan earthquake is
determined to be triggered by the 2023 Pazarcik earthquake that
occurred hours before. The stress changes of the earthquakes after
the 1513 earthquake, which was the last rupture within the Marag
Seismic Gap, along the North and East Anatolian Fault Zones cause
stress load along the gap and over the northern part of the Narl
Segment of the 2023 Pazarcik earthquake. These stress changes
are mainly due to the earthquakes along the East Anatolian Fault.
Modelled stress changes from the background earthquakes require
stress enhancement along the 2023 Elbistan earthquake main
rupture segment. Interestingly, the both North and East Anatolian
Fault Zones earthquakes transfer stress load to the 2023 Elbistan
earthquake rupture.

Keywords: 2023 Pazarcik earthquake, 2023 Elbistan earthquake
Time-dependent stress changes, east Anatolian fault, Maras Seismic
Gap
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Dogansehir Fault Zone activated during the 06 February 2023 Elbistan (Kahramanmaras) Earthquake (Mw
7.6). Field Observations and Evaluations, Eastern Anatolia, Tiirkiye
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06 Subat 2023 tarihinde, Dogu Anadolu Fay Zonu (DAFZ)’nin kuzey
kolu iizerinde, deprem dig merkez lokasyonu Elbistan (Kahramanmarag)
olan, Mw 7,6 biiyiikliigiinde yikict bir deprem meydana gelmistir.
Deprem sirasinda, dogudan batiya dogru sirasiyla Dogansehir Fay
Zonu (DFZ), Nurhan Fay Kompleksi, Cardak Segmenti ve Goksu
bendi iizerinde yaklagik 170 km uzunlugunda yiizey kirig1 gelismistir.
Elbistan (Kahramanmarag) depremi (Mw 7,6) sirasinda, DFZ boyunca
meydana gelen ylizey kirigmin haritalanmasi ve atim dagiliminin
belgelenmesi amaciyla, depremin hemen ardindan saha caligmalari
gerceklestirilmistir. Nurhak (Kahramanmaras)’in 26 km dogusunda,
Nurhak Fay Kompleksi ile Siirgli Fayr’nin kesistigi noktadan
kuzeydoguya dogru ayrilan DFZ iizerinde 30 km uzunlugunda ylizey
kingy gelistigi tespit edilmistir.

K50°D genel dogrultusuna sahip olan, sol yanal dogrultu atimli DFZ,
fay geometrisine bagli olarak yer yer normal ve ters bilesen kazanmistir.
Saga ve sola sigrama ve biikliimlerle karakteristik olan Dogansehir Fay
Zonu, Kadili kdyii giineybatisi ile Sogiit (Dogansehir-Malatya) koyii
giineyi arasinda K25°D dogrultusunda uzanir. Buradan itibaren 500 m
genisliginde bir saga sigrama yapisi ile Sogiit koyiiniin giineydogusuna
ulasan DFZ, bu kesimden Ciglik kdyline kadar olan boliimde K50°D
dogrultusuna sahiptir. Bu boliimde DFZ, 6zellikle Topraktepe koyiiniin
giineyinde, fay zonunun D-B dogrultusuna dondiigii yerde, sikismali
biiklimiin etkisiyle bindirme bileseni kazanmistir. Ciglik ve Kelhalil
(Dogansehir-Malatya) kdyleri arasinda sola dogru genislemeli biikliim
yapan DFZ, bu alanda normal faylanma karakteri sergilemektedir.
Yuvali (Dogansehir-Malatya) koyiiniin giineydogusuna kadar K50°D
dogrultusunda uzanan DFZ, buradan itibaren 20° doguya dogru biikliim
yaparak Eskikoy (Dogangehir-Malatya)’e bagli Saban mezrasina dogru
devam eder. Saban mezrasinda dramatik olarak dogrultu degistiren
DFZ, yaklasik 40°’lik bir saga sikismali biikliimle K70°B dogrultusunda
Eskikoy’iin giineydogusunda sonlamir. DFZ, Ozellikle Saban mezrasi ile
Eskikoy arasindaki boliimde, sikigsmali biikliim etkisiyle dnemli oranda
kuzeye egimli ters bilesen kazanmistir. Bu nedenle, bu bolgede meydana
gelen artg1 depremlerin dis merkez lokasyonlart, DFZ’nun bu béliimde
kuzeye egimli olmasi nedeniyle Yesilyurt (Malatya) ve gevresine
diismektedir. Bu veri, Malatya kent merkezindeki yikimin dogrudan
DFZ ile iligkili olduguna isaret etmektedir. DFZ {izerinde yiiriitiilen
ylizey kirigi haritalama ¢alismalarina gore, 30 km uzunlugundaki yiizey
kirigi boyunca en biiyiik yer degistirme miktar1 2,5 + 0,2 m, ortalama yer
degistirme miktari ise 0,93 + 0,09 m olarak 6l¢iilmiistir. DFZ, Tiirkiye
Diri Fay Haritasi’nda, Begre (Dogansehir-Malatya) ile Oren (Akgadag-
Malatya) arasinda, Malatya Fayr’'nin Akgadag Segmenti’ne kosut
olarak K30°D dogrultusunda uzanan, 29 km uzunlugunda dike yakin
egimli sol yanal dogrultu atimli bir fay zonu olarak ifade edilmistir. Bu
calismada DFZ’nin, giineybati boliimde kismen ifade edildigi bigimiyle
devam etse de orta ve kuzeydogu boliimlerinde farkliliklar sundugu
ve Malatya kent merkezindeki yikimlara neden olabilecek yapisal ve
geometrik ozellikler sergiledigi ortaya konmustur.

Anahtar Kelimeler: Dogansehir Fay Zonu, Dogu Anadolu Fay Zonu,
Elbistan (Kahramanmaras) Depremi (Mw 7,6), Malatya, Atim Dagilim1
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Abstract

On the 6th of February 2023, a destructive Mw 7.6 earthquake with
an epicenter in Elbistan (Kahramanmaras) occurred on the northern
branch of the Eastern Anatolian Fault Zone (EAFZ). Approximately
170 km of surface rupture have been developed during the earthquake.
The surface rupture corresponds to the Dogangsehir Fault Zone (DFZ),
Nurhak Fault Complex, Cardak Segment, and Goksu bend, respectively
from east to west. Field studies were carried out immediately after the
Elbistan (Kahramanmaras) earthquake (Mw 7.6) in order to map the
surface rupture along the DFZ and document the slip distribution. The
DFZ has developed a 30-kilometer-long surface rupture that deviates
northeast from the intersection of the Nurhak Fault Complex and the
Stirgii Fault, 26 kilometers east of Nurhak (Kahramanmaras).

The DFZ, which has a general strike of N50°E, is a left-lateral strike-
slip fault and has occasionally developed normal and reverse components
depending on the fault geometry. The DFZ, which is characterized by right
and left stepovers and bends, has a strike of N25°E from the southwest of
Kadil village to the south of Sogiit (Dogansehir-Malatya) village. From
this point, the DFZ with a 500 m wide right-stepover structure has an
NS50°E direction in the section from southeast of Sogiit village to Ciglik
village. Due to the restraining bend, the DFZ has acquired a thrust
component in this section, particularly to the south of Topraktepe village,
where the strike of the fault zone changes to the E-W direction. The DFZ,
between Ciglik and Kelhalil (Dogansehir-Malatya) villages, bends to the
left and creates a releasing bend, exhibiting normal faulting character
in this area. The DFZ continues along the N50°E strike direction until it
reaches Yuvali (Dogansehir-Malatya) village, then it bends 20° east and
continues till the Saban settlement in Eskikoy (Dogansehir-Malatya). The
DFZ dramatically changes its strike direction at the Saban settlement,
and it ends southeast of Eskikoy in the strike direction of N70°W with an
approximately 40° right restraining bend. The restraining bend gave the
DFZ a significant northward dipping reverse component, particularly in
the section between the Saban settlement and Eskikoy. For this reason,
the epicenter locations of the aftershocks that occurred in this region
correspond to Yesilyurt (Malatya) and its surroundings as the DFZ dips
towards the north in this section. This data revealed that the destruction
took place in Malatya’s city center directly related to the DFZ. The
fieldwork that includes the mapping of the surface rupture of the DFZ
revealed the maximum displacement as 2.5 £ 0.2 m and the average
displacement was 0.93 £ 0.09 m along the 30 km long surface rupture.
The DFZ is defined in Active Fault Map of Tiirkiye as a 29 km long, almost
vertically dipping, left-lateral strike-slip fault zone that runs parallel to
the Ak¢adag Segment of the Malatya Fault, between Begre (Dogansehir-
Malatya) and Oren (Ak¢adag-Malatya) extending in the N30°E direction.
The findings of this study revealed that, even though the DFZ partially
runs as described in the southwest section, there are differentiations in
the central and northeast sections, as well as structural and geometric
features that could cause destruction in Malatya's city center.

Keywords: Dogansehir Fault Zone, East Anatolian Fault Zone, Elbistan
(Kahramanmaras) Earthquake (Mw 7.6), Malatya, Slip Distribution
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6 Subat 2023 tarihinde Tirkiye’nin glineyinde 7.7 ve 7.6
biiytikligiinde (AFAD) iki deprem meydana gelmistir. Mw7.6
Ekinozii depremi yaklasik 140 km’lik bir kosismik yiizey kirig
olusturmustur. IHA (insansiz hava araci) ve helikopter destekli
saha ¢alismalari ile yapilan ayrintili haritalar, kirigm iki farkh fay
boyunca olustugunu gostermektedir. Bunlardan ilki, Cardak fay1
olarak bilinen ve batida Goksun’dan (Kahramanmaras) doguda
Bigak¢r’ya (Nurhak’mn dogusu, Kahramanmaras) kadar uzanan
fay, ikincisi ise yiizey yirtilmasmin kuzeydogu devami olan ve
yerel morfoloji ve jeoloji lizerinde izi olmayan ya da ¢ok zayif olan
Ciglik Fayr’dir.

Sol yanal atimli Cardak Fay: iki geometrik bolimden olusur.
Kuzeye dogru yay seklindeki faym ilk kesimi (FS1) Goksun ve
Karadut arasinda kirtlmistir. FS1 boyunca en yiiksek sol yanal atim,
bu kesimin orta kisimlarinda yaklasik 6 metre olarak olgiilmiistiir.
K70°-80°B dogrultulu ikinci fay kesimi (FS2), Karadut ve Bigakg1
koyti arasinda uzanir. Cardak Fayi boyunca maksimum sol yanal
yer degistirme, depremin merkez iissii yakinlarinda yaklasik 8.5
m Ol¢iilmistiir. Bu kesimin dogusundaki minimum sol yanal yer
degistirme Bigake1 civarinda yaklasik 3 m.dir.

Saha gozlemlerimiz bu depremin Nurhak Fay Karmasigini dar bir
zon iginde kirdigini ve sonrasinda D-B dogrultulu Siirgii Fayim
kullanmak yerine Bigak¢i’dan baslayarak K40-50D dogrultusunda
devam etmeyi tercih ettigini gostermektedir. Bigake1 ile G6zene’nin
batisina kadar uzanan ve Ciglik Fay1 olarak adlandirdigimiz bu
yeni fay zonu, Dogansehir fayinin dogusunda yer alir ve yaklagik
40 km uzunlugundadir. Fayin iizerinde 3 m.ye varan sol-yanal
yer degistirmeler goriilir. Devam eden caligmalar ile ana yer
degistirme makaslamasinin tizerinde yer almayan ¢ok sayida ikincil
makaslama, mikro kiriklar ve kivrimlarm haritasi iiretilerek yiizey
kirginin geometrisi daha ayrintili olarak tanimlanacaktir.

Bu ¢alisma TUBITAK 1002-C programi ve ITU Rektorliigii’ niin
destegiyle gergeklesmistir.

Anahtar Kelimeler: Ekinozii, Deprem, Yiizey yirtilmasi, Atim

Absract

On February 6, 2023, a pair of earthquakes (Mw7.7 and 7.6,
AFAD) struck southern Tiirkiye. The M7.6 Ekindzii earthquake
resulted in approximately 140 km of co-seismic surface rupture.
Field
high-resolution sUAS (small unmanned aircrafi systems), and

investigations — supplemented with interpretations of
helicopter images show that the surface rupture occurred on two
different faults. The first, known as the Cardak fault, extends from
Géksun (Kahramanmaras) in the west to Bigakgi (east of Nurhak,
Kahramanmaras) in the east, and the second is the Ciglik Fault, the
northeastern continuation of the surface rupture that has no or very

weak imprint on the local morphology and geology.

The sinistral Cardak Fault consists of two geometric sections. The
northern-arc-shaped fault section (FSI) extends between Géksun
and Karadut. The maximum left lateral displacement measured in
the field is about 6 meters, located in the central part of FS1. The
second fault section (FS2) extends between Karadut and Bigak¢t
villages and has a trend of N70°-80°W. We measured the maximum
slip of approximately 8.5 m near the epicentre of the Ekinozii
Earthquake along the Cardak Fault. The minimum sinistral offset
measured along the eastern end of FS2 is about 3 m around Bigakgi.

Our field investigations indicate the rupture propagated through
the Nurhak Fault Complex within a narrow fault zone before
establishing a new strike instead of utilizing the E-W-oriented
Stirgii Fault. We name this new fault zone, oriented N40-50E, as
Cighk Fault. Our left-lateral slip measurements made along this
new 40 km-long fault located east of Dogansehir Fault Zone reach
3 m. Ongoing investigations will better delineate the geometry of
the surface rupture by documenting off-fault deformation, including
secondary shearing, micro-fractures and folds.

This study was carried out with the support of TUBITAK 1002-C
and ITU Rectorate.

Keywords: Ekinozii, Earthquake, Surface rupture, offset
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06.02.2023 tarihinde yerel saatle 13.24’de AFAD verilerine
gore Kahramanmaras Elbistan merkezli 7,0 km derinlikte 7,6
biiyiikliigiinde bir deprem gergeklesmistir. Elbistan merkezli ikinci
deprem Dogu Anadolu Fayi’nin kuzey kolu iizerindeki sol yanal
dogrultu atimli Cardak Fay1’nda gergeklesmistir. Goksun glineyinde
KD-GB dogrultulu olan fay, Cardak yakinlarinda D-B dogrultusunu
kazanmakta ve Nurhak’a kadar uzanmaktadir. Nurhak’tan itibaren
birkag kola ayrilan faym giiney kolu, Nurhak dogusundan itibaren
yine D-B dogrultulu Siirgii Fayi ile birlesmektedir.

06.02.2023 Elbistan depremi sonrasi gelisen yiizey kiriklarinin
ve jeolojik yapilarin tespit edilmesi amaciyla, Cardak fayinda,
Nurhak’ta ve Siirgli fayinin batisinda arazi caligmast yapilmistir.
Bolgede yapilacak calisma oncesinde ve galisma sirasinda Harita
Genel Miudirliigi’niin saglamig oldugu deprem sonrast g¢ekilen
ortofotolar da kullanilarak arazide olusan yilizey kiriklarinin
incelemesi yapilmistir. Batida Goksun ilgesinin Degirmendere
Koyti ile Doguda Nurhak ilgesinin Tatlar kdyli olmak {izere
toplamda 100 km uzunlugunda bir alanda 65 noktada saha
incelemesi gerceklestirilmistir.

Bolgede yogun kar ortiisii olmasina ragmen ylizey kirigr biiyiik
oranda takip edilebilmis, 45 cm ile 880 cm arasinda degisen
sol yanal o&telenmeler Olglilmistiir. Batida Goksun ilgesinin
giineydogusunda otelenmelerin sonlandigi gozlenmistir. Calisma
alanin en dogusundaki Bigakgr kdyiiniin batisinda yiizey kiriginin
bir tepeyi 2 m’den fazla Steledigi tespit edilmistir. Olgiilen yer
degistirmelerin maksimum seviyelere ulastigi alanlar Ekinozii ilgesi
cevresidir. Ekinozii civarinda yiizey kirigmim genel dogrultusu
yaklasik D-B iken batida Goksun ve gevresinde KD-GB’ya dogru
donmektedir. Doguda ise Bigak¢r kdyiinden itibaren KD-GB
dogrultusunu kazanmaktadir. Bolgede bilinen sismik bosluklar ile
tarihsel ve aletsel depremler ve Coulomb stres dagilimi verileri
g0z Oniine alindiginda yiizey kiriginin genel dogrultusunda olan bu
degisimlerin, batida KD-GB dogrultulu Savrun fayma, doguda ise
Malatya-Ovacik fayina stres yiikledikleri asikardur.

Depremler icin ampirik bagintilar kullanilarak elde edilen
degerler ile Elbistan depreminde dlgiilen yiizey kirigi, biiylklik
ve maksimum yer degistirme miktarlar1 Ortiismemektedir. Bu
tutarsizliklarin aydinlatilmasi i¢in daha fazla saha gozlemi ve ek
olarak sismolojik olarak ¢alismalarin yapilmas: gerekmektedir.

Anahtar Kelimeler: Cardak fayi, Elbistan depremi, Gtelenme,
Siirgii fayi, yiizey kirigi
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Abstract

According to AFAD data, on February 6, 2023, at 13:24 local
time, a 7,6 magnitude earthquake occurred with a depth of 7,0
km centered in Elbistan, Kahramanmaras. The second Elbistan-
centered earthquake occurred on the left lateral strike-slip Cardak
Fault on the northern branch of the East Anatolian Fault. The fault
has NE-SW trending south of Géksun, acquires an E-W trending
near Cardak and extends to Nurhak. The southern branch of the
Sfault splits into several branches from Nurhak, merges with the E-W
trending Stirgii Fault from the east of Nurhak.

In order to determine the surface ruptures and geological structures
developed after the 06.02.2023 Elbistan earthquake, field studies
were carried out on Cardak fault, Nurhak and west of Stirgii fault.
Before and during the work to be carried out in the region, the
surface ruptures in the field were investigated by using orthophotos
taken after the earthquake provided by the General Directorate of
Mapping. Field investigations were carried out at 65 points in an
area of 100 km in total, including Degirmendere Village of Géksun
District in the West and Tatlar Village of Nurhak District in the East.

Despite heavy snow cover in the area, the surface ruptures were
largely traceable, and lefi-lateral displacements ranging from 45 cm
to 880 cm were measured. The termination of the displacements was
observed in the southeast of Goksun district. It is determined that
the surface rupture has displaced a hill more than 2 m in the west of
Bigakgr village in the easternmost part of the study area. The areas
where the measured displacements reach their maximum levels are
around Ekinézii district. While the general direction of the surface
rupture in the Ekinozii area was approximately E-W, it turned to
NE-SW towards Goksun and its surroundings in the west. In the
east, it gained the NE-SW direction starting from Bigakgi village.
Considering the seismic gaps known in the region, historical,
instrumental earthquakes and Coulomb stress distribution data, it
is obvious that these changes in the general trends of the surface
rupture stress the NE-SW trending Savrun fault in the west and the
Malatya-Ovacik fault in the east.

The values obtained by using empirical relations for earthquakes
and the surface rupture, magnitude and maximum displacements
measured in the Elbistan earthquake do not overlap. Further field
investigations and additional seismological studies are required to
clarify these inconsistencies.

Keywords: Cardak fault, displacement, Elbistan earthquake,

surface rupture, Stirgii fault
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2023.02.06 (M=7.8 ve 7.5) depremlerinden sonra Orta ve Dogu
Anadolu’da, Mezopotamya’da, Karadeniz’de ve Akdeniz’de
meydana gelen sismik etkinlikte (M>3.0) belirgin bir artig
gOriilmiistiir. Bunlar daha once belirlenmis Anadolu Caprazi,
Giineydogu Anadolu Kamasi1 ve Tiirk-iran Platosu’nun Eskenar-
benzeri hiicreleri gibi yapilarm isleyisi hakkinda 6nemli ipuglari
sunarlar.

2023.02.06 ana depremlerinden sonra olusan sismik etkinligin
onemli ¢cogunlugu Anadolu Caprazi adi verilen sol yanal makaslama
zonu iginde meydana gelmis olup bdlgenin i¢ deformasyonunu
yansitmaktadir. Bununla birlikte Anadolu Caprazi’nin kuzeybati
siirinda Ecemis-Deliler Fay1 iizerinde Kayseri civarinda sismik
etkinlik mevcuttur. Anadolu Caprazi’nin Akdeniz igindeki uzanima,
ozellikle giineydogu sinirt yiiksek sismik etkinlik gostermektedir.

Glineydogu Anadolu Kamasi {izerinde de sismik etkinlik
gozlenmektedir. Kamanin kuzey kenarinda Hani kuzeyinde 6nemli
sismik etkinlik oldugu kadar giiney ucunda da Sincar, Musul ve

Kerkiik civarinda sismik etkinlik bulunmaktadir.

Kigi, Karliova ve Mus hiicrelerinde kayda deger sismik etkinlik
Diizyurt, Kars ve Erivan hiicrelerinde de goriilmektedir. Van ve
Urmiye hiicrelerinde ana depremlerin dncesinde baslayan sismik
etkinlik devam etmektedir.

Bati ve Dogu Karadeniz’i ayiran belirgin sismik etkinlik ise
2023.02.06 depremlerinden sonra meydana gelen ilgi ¢ekici
olaylardan biridir.

Anahtar Kelimeler: Depremler, Neotektonik, Dogu Akdeniz,
Anadolu Caprazi, Giineydogu Anadolu Kamasi

Abstract

The number of seismic events (M=>3.0) increased significantly after
the 2023.02.06 earthquakes (M=7.8 and 7.5) in central and eastern
Anatolia, Mesopotamia, the Black Sea, and the Mediterranean Sea.
They provide important clues about the mechanism of previously
defined structures such as the Anatolian Diagonal, the Southeast
Anatolian Wedge, and the Rhomboidal Cells of the Turkish-Iranian
Plateau.

The majority of the seismic activity after the 2023.02.06 main
earthquakes occurred within the lefi-lateral shear zone called the
Anatolian Diagonal, representing the internal deformation of the
region. However, there is moderate seismic activity on the Ecemis-
Deliler Fault near Kayseri on the northwestern margin of the
Anatolian Diagonal. The continuation of the Anatolian Diagonal in
the Mediterranean, especially the southeastern margin shows high
seismicity.

Seismic activity is also observed on the Southeast Anatolian Wedge.
The activity north of Hani on the northern margin of the wedge is
significant as well as its southern tip around Sincar, Musul, and
Erbil.

Seismic activities on the Kigi, Karliova, and Mus cells are
noteworthy as well as on the Diizyurt, Kars, and Erivan cells. It
seems that the previous seismic activities are continuing between
Van and Urmiye cells.

The distinct linear seismic activity separating western and eastern
Black Sea is one of the interesting seismic events that occurred after
the 2023.02.06 earthquakes.

Keywords: Earthquakes, Neotectonics, Eastern Mediterranean,
Anatolian Diagonal, Southeast Anatolian Wedge
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6 Subat 2023 Kahramanmaras Deprem Serisinin (Mw=7.7 ve Mw=7.6) Ardindan Dogu Anadolu
Fay Zonu’nun Amanos Segmenti Boyunca Gelisen Yiizey Kirigna iliskin ilk Saha Gézlemleri,
Giiney Tiirkiye

First Field Observations on The Surface Rupture Along The Amanos Segment of The East Anatolian Fault Zone
Following the 6th February 2023 Kahramanmaras Earthquake Series (Mw=7.7 and Mw=7.6), South Tiirkiye
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Amanos Segmenti, Dogu Anadolu Fay Zonu’nun en giineyde
yer alan bir parcast olup, giineyde Kirikhan (Hatay) ile kuzeyde
Tirkoglu (Kahramanmaras) arasinda uzanir. Bu kesimde,
Amanos Daglar1 ve Karasu Vadisi arasmi smirlayan sol-yanal
dogrultu atimli aktif bir fay pargasidir. 6 Subat 2023 tarihinde
Mw=7.7
ve Mw=7.6) sonucunda bdlgede yer alan aktif fay hatlar

meydana gelen Kahramanmaras deprem serisi
boyunca yaklasik 350 km ylizey kirig1 olusmustur. Yiizey kirigi

gelisimi gozlenen segmentlerden biri de Amanos Segmenti’dir.

Depremi takip eden hafta igerisinde yapilan arazi gozlemlerinde
Amanos Segmenti boyunca, kuzeyde Akgali koyii (Tiirkoglu,
Kahramanmaras) dogusundan gilineyde Akcaova koyl (Hatay)
kuzey kesimlerine kadar yaklasik 125 km boyunca ylizey kirigi
gozlenmistir. Kuzeyden giineye, Akcali ve Fevzipasa arasinda tek
bir kol halinde izlenen yiizey kirig1 Fevzipasa giineyinde, Islahiye
civarinda 3 farkli kol halinde devam eder. Akgali Islahiye arasinda
K35°D dogrultusunda haritalanan yiizey kirig: Islahiye giineyinde
sola sigrayarak tek kol halinde giineyde Yuvali kdyiine uzanir.
Yuvali kdyii glineyinde saga sicrama yaparak, hemen hemen dag
etegini takip eder ve K15°-20°D dogrultusunda Kiritkhan giineyine
kadar izlenir. Kirikhan giineyinde sola sigrama ile en-echelon bir
desen sunarak Akgaova koyli kuzey kesimlerine kadar uzanir.
Daha giiney kesimlerde yiizey kirigi takip edilememistir. Yiizey
kirig1 boyunca yollar, raylar, ¢itler, tarla sinirlar1 gibi yapilar sol
yanal olarak oOtelenmistir. Yer yer sol yanal dtelenmeye diisey
bilesen de eslik eder. Serit metre ve IHA (insansiz Hava Araci)
kullanilarak elde edilen fotogrametrik goriintiiler ile yapilan
6l¢timler sonucunda, Amanos Segmenti {izerindeki maksimum ko-
sismik sol yanal 6telenme bir yol kenarinda 4.8 + 0.1 m, maksimum
diisey otelenme ise bir tarla sinirinda 1.1 £0.1 m olarak Sl¢iilmiistiir.

Yiizey kirigi boyunca genislemeli ve sikismali alanlarda gozlenen
fay golciikleri ve basing sirtlart dogrultu atimli fay morfolojisini
yansitan onemli yapilardandir. Kirigin iki kol halinde izlendigi
kesimlerde, iki kol arasinda, yer yer genisligi birka¢c metreden
180 m’ye kadar degisen cokiintiiler gelismistir. Segmentin orta
ve giiney kesimlerinde, sicrama gozlenen alanlarda K30°-40°B
dogrultusunda, birka¢ metreden 200 m’ye degisen uzunluklarda
gelismis catlaklar deprem sonrasinda segment {izerinde olusmus
6nemli yapilardandir.

Anahtar Kelimeler: Yiizey kirig1i, Kahramanmaras deprem serisi,
Amanos segmenti, dogu Anadolu fay zonu, deprem, aktif tektonik,
giiney Tirkiye
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Abstract

Amanos segment is the southernmost segment of the East Anatolian
Fault Zone and prolongs between Kirikhan (Hatay) in the south and
Tiirkoglu (Kahramanmaras) in the north. It is a lefi-lateral strike-
slip active fault segment that represents the border between Amanos
Mountains and Karasu Valley in this region. On 6th February 2023
Kahramanmaras earthquake series (Mw=7.7 and Mw=7.6) occurred
in southern part of Tiirkiye and resulted in ~350 km of surface rupture
along the active fault segments in the region. Amanos segment is one
of the active faults that ruptured by Mw=7.7 earthquake.

According to the field studies within the week following the
earthquakes, the surface rupture is observed along the Amanos
segment for approximately 125 km from the east of Ak¢ali village
(Tiirkoglu, Kahramanmaras) in the north to the northern part of
Akgaova village (Hatay) in the south. From north to south, the
surface rupture trends as a single branch between Ak¢ali and
Fevzipasa, and in the south of Fevzipasa, it is mapped as 3 different
branches in around Islahiye. It prolongs in a strike of N35°E between
Akgalr and Islahiye and makes a left step in the south of Islahiye and
extends to Yuvali village to the south as single branch. In the south
of Yuval village it makes a right step and trends to the south of
Kirikhan in a strike of N15°-20°E following mostly the mountain
front. In the south of Kirikhan it makes a left step over and extends to
the northern parts of Ak¢aova village in en-echelon pattern. There
is no surface rupture observed to the south of Ak¢aova village. Field
observations reveal that many features (ie: roads, railways, fences,
field boundaries) are cut and displaced left laterally along the
surface rupture and vertical displacement also accompanies the left
lateral displacement in some places. Measurements by tape meter
and UAV (Unmanned Aerial Vehicle) derived images reveal that the
maximum co-seismic left lateral displacement is 4.8 = 0.1 m on a
road and maximum vertical displacement is 1.1 £0.1 m on a field
boundary along the Amanos Segment.

Pressure ridges and sag ponds, which represents strike-slip fault
morphology, are observed along the restraining and releasing bends
on the surface rupture. In regions where the rupture prolongs as two
branches; depressions changing from a_few meters to 180 meters in
width, are formed between two branches. In the areas of stepovers
that are located in middle and southern parts of Amanos segment,
NI10°-30°W trending cracks, varying from a few meters to 200 m in
length, are also important co-seismic features that observed along
the rupture area.

Keywords: Surface rupture, Kahramanmaras earthquake series,
Amanos segment, east Anatolian fault zone, earthquake, active
tectonics, south Tiirkiye
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06 Subat 2023 tarihinde, Dogu Anadolu Fay Zonu (DAFZ) ile
Olii Deniz Fay Zonu (ODFZ) nin birlestigi iiclii eklem noktasina
yakin bir alanda, Mw 7,7 biiyiikliigiinde yikict bir deprem ve
ardindan bir dizi tetiklenmis deprem meydana gelmistir. Depremde
meydana gelen yiizey kiriklarinin haritalanmasi, deprem kaynak
faylarma iligkin sismotektonik degerlendirmelerin yapilmasi ve
hasarin jeolojik nedenlerinin arastirilmast amactyla, depremin
hemen ardindan, 06 Subat — 31 Mart 2023 tarihleri arasinda saha
caligmalart yiiriitilmiistiir.

Bu kapsamda, DAFZ boyunca, giineyde Akcaova (Antakya —
Hatay) ile kuzeyde Yarpuzlu (Sincik — Adiyaman) arasinda kalan
boliimiinde 331 km ve ODFZ’nin Narli Segmenti boyunca 40 km
olmak iizere toplam 371 km yiizey kirig1 haritalanmistir. Yiizey
kirtklarinin  haritalanabilmesi amactyla, ana ve artgt soklarinin
diziliminden faydalanilarak belirlenen yerlerde, toplam 375 km?
alanda, WingtraOne Gen2 model, PPK GNSS modiillii insansiz
Hava Araci (IHA) ile uguslar gerceklestirilmistir. IHA ucuslar1, 375
m yiikseklikten ve 5 cm yer drnekleme araligryla gergeklestirilmis
olup, her bir ugus sahasinda bindirmeli olarak yaklagik 1600 hava
fotografi ¢ekilmistir. Yiizey kiriklarinin haritalamasinda, Harita
Genel Midiirliigi tarafindan 07-12 Subat 2023 tarihleri arasinda
cekilen ortofoto goriintiilerinden de faydalanilmistir. Yiizey kiriklart
iizerinde toplam 410 noktada yer degistirme miktar1 Sl¢ilmiistiir.

Calisma sonucunda, 06 Subat 2023 Pazarcik depremi sirasinda,
DAFZ boyunca, kuzeyden giineye dogru sirasiyla, Yarpuzlu
Sikigsmali Cift Biiklimii, Erkenek, Pazarcik ve Amanos Segmentleri
ve ilk defa bu ¢aligmada haritalanan ve adlanan Serinyol Segmenti
ile ODFZ’ nin en kuzey boliimiinii olusturan Narli Segmenti’nin
kirildigt, Sakcagdz Segmenti’nin ise derinde kirildigi ancak yiizey
kirigr olusturmadigr ortaya konmustur. Bu calismada, literatiirde
tartismali olan Afrika, Arabistan ve Avrasya Levhalari arasindaki
tiglii birlesme noktasinin Pazarcik (Kahramanmaras) kuzeyindeki
Tetirlik koyii oldugu belgelenmistic. Mw 7,7 buytikligiindeki
Pazarcik depremi sirasinda meydana gelen sol yanal yer degistirme
miktari, DAFZ’nin, Pazarcik Segmenti iizerinde 7,2 + 0,1 m,
ODFZ’nin Narli Segmenti iizerinde ise 3,9 + 0,1 m olmak iizere
toplam 11,1 + 0,1 m olarak Sl¢iilmiistiir. Meydana gelen can kayb1
ve yapisal hasarin en 6nemli jeolojik nedenleri, fay {izerindeki
diizensiz yapilagma, zemin bilylitmesi, sivilasma ve yanal yayilma
tiirli yerel zemin kosullar1 olarak siralanabilir.

06 Subat 2023 Pazarcik (Kahramanmarag) depremi, DAFZ’nin
Kuzey Anadolu Fay1 gibi ¢ok segmentli yiizey kirig1 olusturan bir
transform fay oldugunu ortaya koymustur. DAFZ, basta ODFZ
olmak tizere kinematik iliskili oldugu ¢evredeki faylara gerilim
aktaran onemli bir kita-i¢i transform faydir.

Anahtar Kelimeler: Dogu Anadolu Fay Zonu, Pazarcik
(Kahramanmaras) Depremi (Mw 7,7), Olii Deniz Fayi, Atim
Dagilimi, IHA

Abstract

On the 6th of February 2023, a devastating Mw 7.7 earthquake,
followed by a series of triggered earthquakes, struck the places near
the triple junction of the East Anatolian Fault Zone (EAFZ) and the
Dead Sea Fault Zone (DSFZ). Field work was initiated immediately
after the earthquake and continued until the end of March 2023.
This study was carried out in order to map the surface ruptures that
occurred during the earthquake, to make seismotectonic assessments
of earthquake source faults, and to investigate the geological causes
of the damage.

In the scope of the study, 331 kilometers of the area along the
EAFZ between Ak¢aova (Antakya-Hatay) in the south and Yarpuzlu
(Sincik-Adyaman) in the north, along with 40 kilometers on the Narl
Segment of the DSFZ with a total of 371 kilometers of surface rupture
were mapped. Flights were conducted in a total area of 375 km2 to
map the surface ruptures at the locations which were determined by
utilizing the sequence of the main and aftershocks. The flights were
carried out with the WingtraOne Gen2 model, PPK GNSS module
Unmanned Aerial Vehicle (UAV). The UAV flights were carried out
at a height of 375 m with a ground sampling interval of 5 cm, and
approximately 1600 aerial photographs were taken for each area.
In addition, the mapping of the surface ruptures was utilized with
the orthophoto images that were captured between the dates of 7th
and 12th of February 2023, by the Ministry of National Defense,
the General Directorate of Mapping. The displacement amount was
measured at 410 different locations on the surface ruptures.

As aresult of this study, the Yarpuzlu restraining double bend, Erkenek,
Pazarcik, and Amanos segments were mapped. Furthermore, Serinyol
segment was mapped and named for the first time in this study. Also,
the Narli segment, which constitutes the northernmost part of DSFZ,
appeared to be ruptured during the Pazarcik earthquake of February
6, 2023. The Sak¢agoz segment was found to be ruptured at depth but
has not developed a surface rupture. In this study, the Tetirlik village,
which is located to the north of Pazarcik (Kahramanmaras), has
been identified as the triple junction point of the African, Arabian,
and Eurasian Plates, which has been the subject of debate in many
studies. The Pazarcik earthquake (Mw: 7.7) caused a total left lateral
displacement of 11.1 + 0.1 m, which was measured as 7.2 + 0.1 m on
the Pazarcik segment of the EAFZ and 3.9+ 0.1 m on the Narli segment
of the DSFZ. Local soil conditions alongside erratic construction on
fault lines, soil amplification, liquefaction, and lateral spreading
are the most significant geological causes of structural damages
and casualties. It was discovered that the EAFZ is a transform
fault that produced a multi-segment surface rupture similar to the
North Anatolian Fault Zone during the Pazarcik (Kahramanmaras)
earthquake. The EAFZ is a significant intra-continental transform
fault that exerts stress on nearby faults, particularly the DSFZ, that
are kinematically connected.

Keywords: East Anatolian Fault Zone, Pazarcik (Kahramanmaras)
Earthquake (Mw 7.7), Dead Sea Fault Zone, Slip Distribution, UAV
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6 Subat 2023 tarihinde, Dokuz saat arayla Dogu Anadolu Fay:
(DAF) lizerinde bityiiklikkleri Mw 7,8 ve 7,6 olan iki yikici deprem
meydana gelmistir. Bunlardan ilki olan Pazarcik depremi, DAF’mn
ana kolunun giineybati yarisinda, Olii Deniz Fay1 (DSF) ile baglanti
alaninda, ikinci Elbistan depremi ise DAF’1n kuzey kolunu olusturan
Misis-Siirgii Fay1 (SMF) iizerinde olusmustur. Her iki deprem DAF
zonundaki sismik bosluklarda meydana gelmis ve toplamda 440
km uzunluga ulasan birden ¢ok fay segmentini kirmistir. Onceden
bilinmeyen Tut fay1 ve Dogansehir fay zonunun dogu segmenti harig,
yiizey kirilmasi genellikle 6nceden haritalanan Holosen faylarini
izlemistir.

Pazarcik depremi, kuzeydogudan giineybatiya, agilmali biiklim ve
sekme yapilariyla birbirinden ayrilan Erkenek (62 km), Pazarcik (86
km) ve Amanos (122 km) fay segmentleri boyunca yaklasik 300 km
uzunlukta bir yiizey kirig1 olusturmustur. Bunlarla birlikte, Olii Deniz
Fay (DSF) zonunun en kuzey ucunu olusturan Narli fay segmentinin
15 km uzunluktaki bolimii ve 22 km uzunluktaki Tut fay1 da
Pazarcik depreminin yiizey kirilmasma katilmistir. Bu depremde
ylizey kirilmasi fay segmentlerinde degisken Otelenme miktart ile
temsil edilmistir. En fazla 6telenme miktar1 ise 4.8m olarak Pazarcik
segmentinde Olglilmistiir. Degisken Otelenme her segmentteki
Otelenme orani son yiizey kirilmasi olaymdan gegen siire ile iligkili
olarak degerlendirilmistir. Pazarcik depreminin merkez issii dikkate
alindiginda, kirtlmanin Narli fay segmentinde basladigi ve DAF
zonunda ¢oklu segmentler ilizerinde ilerledigi sdylenebilmektedir.
Kirilma giineybattya Amanos fay segmenti, kuzeydoguya ise
Pazarcik ve Erkenek fay segmentleri iizerinde ¢ift-yonde ilerlemistir.

Elbistan depremi Cardak fay segmenti {izerinde, bu segment ile Siirgii
ve Malatya faylari arasinda yer alan Nurhak fay karmasigi yapisinin
yakin batismda meydana gelmisti. Bu deprem ilk olan Pazarcik
depremi tarafindan tetiklenmis olmalidir. Depremin neden oldugu
yaklagik 140 km uzunluktaki ylizey kirilmasi batiya ve doguya dogru
cift yonli ilerlemistir. Ancak, beklendigi gibi kirilma doguya dogru
Siirgli fayinda gergeklesmemisti. Buna karsin Kapidere agilmali
cift bikklim yapisindan kuzeydoguya ayrilarak Dogansehir fay zonu
tizerinde ilerlemistir. Biiyiikligii ilk depremden daha kiiglik olmasina
ragmen, ikinci depremde gergeklesen en fazla ve ortalama Gtelenme
miktar ilk depreme oranla daha yiiksektir. Cardak fay1 boyunca, merkez
tissti yoresinde 7,3 metrelik en yiiksek Gtelenme Slgiilmiistiir. Elbistan
depremi ylizey kirllmasinda telenme miktart Nurhak fay karmasigi ve
Kapidere ¢ift biikiilim yapilarinda dikkat ¢ekici sekilde azalmistir.

Kapidere ¢ift-biikliim yapisindan sonra 15 km boyunca yiizeye
yanstyan kirilma izlenememis, bir bosluk olusmustur. Bu bosluk
devaminda sikismali ve agilmali biikliim ve sekme yapilarryla temsil
edilen ve alisilmadik dogrultu atim geometrisiyle Dogansehir yiizey
kirtkk meydana gelmistir. Kirik iizerinde gozlemlenen en yiiksek
otelenme 2,0 metre kadardir. Elbistan depremi yiizey kiriginin dogu-
bati gidiginin Kapidere ¢ift biiklim yapisindan sonra kuzeydoguya
yonelerek Dogansehir fay zonu iizerinde ilerlemesi dinamik gerilim
yiiklenmesi sonucu tercih edilen yonelim etkisiyle tetiklenme olarak
degerlendirilmistir.

Anahtar Kelimeler: Dogu Anadolu fayi, segmentasyon, ylizey
faylanmasi, atim dagilimi, 6 Subat Kahramanmaras depremleri
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Abstract

On February 6, 2023, nine hours apart, two large earthquakes with
magnitudes of 7.8 and 7.6 occurred on the East Anatolian Fault
(EAF) zone in southeastern Tiirkiye. The first, Pazarcik earthquake,
originated from the southwestern half of the main strand of the
EAF at the connection of the Dead Sea Fault (DSF) zone, while
the second, Elbistan earthquake, occurred on the Misis-Siirgii
Fault (SMF) system, which bifurcated from the main strand. Both
events took place in previously known seismic gaps along the EAF
zone and produced multi-segment surface ruptures in a length of
400 km in total, resulting in spectacular surface ruptures. Except
for previously unknown Tut fault and the eastern segment of the
Dogangsehir fault zone, the surface ruptures generally followed
previously mapped Holocene fault traces.

The Pazarcik earthquake formed an approximately 300-km-long
surface rupture, breaking the Erkenek (62km), Pazarcik (86km),
and Amanos (122km) fault segments that separated by releasing
stepovers from northeast to southwest. Furthermore, a 15-km-long
of the Narli fault segment that forms the northernmost tip section of
the Dead Sea Fault (DSF) zone, and a 22-km-long Tut fault involved
in the surface faulting of the Pazarcik earthquake. The earthquake
nucleated on the Narli fault segment and then subsequently
triggered fault segments of the main strand of the EAF. The rupture
propagated bilaterally on the Amanos segment to the southwest and
on the Pazarcik and Erkenek segments to the northeast. Maximum
and average slips were measured on the Pazarcik fault segment.
The variable slip on the segments characterizes the surface rupture.
We concluded that variable slip is related to the elapsed time since
the last surface faulting event on each segment.

The Elbistan earthquake was most likely triggered by the first event
on the Cardak fault segment, at the near west of the Nurhak fault
complexity in between Cardak, Siirgii, and Malatya fault segments.
The faulting did not occur on the Siirgii fault as it was expected,
instead being directed to the Dogangehir fault zone separating from
the Kapidere releasing double bend. The surface rupture of the
Elbistan earthquake bilaterally propagated westward and eastward
for 140 kilometres.

Despite the first event having a larger magnitude, the maximum
and average slips caused by the second earthquake were greater
than those of the first. Along the Cardak fault slip maxima, 7.3
meters, was observed at the epicentral area. In the Nurhak fault
complexity and Kapidere double bend, the amount of slip along the
surface rupture of the Elbistan earthquake decreases abruptly. A
15-km-long gap occurred between Dogansehir fault rupture and
Kapidere bend. The observed maximum slip is about 2.0 meters in
the Dogansehir rupture zone. We hypothesize that the Dogansehir
surface rupture was a triggered faulting by the Elbistan earthquake
because of dynamic stress loading controlling by directivity effect
through the northeast trending Kapidere double bend.

Keywords: East Anatolian fault, segmentation, surface rupture, slip
distribution, Feb 6" Kahramanmaras earthquakes
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Dogrultu atimli faylar ile iliskili biiyiik depremler, genis yayiliml
yiizey kiriklart olusturur ve bu kiriklar tizerinde yapilan ¢alismalar
deprem mekanigi ve faylarin davranisinin anlasilmasia yardimci
olur. Yaklasik 10 km derinlikte meydana gelen Kahramanmaras
depremi, sol dogrultu atimli Dogu Anadolu ve Oli Deniz fay
zonlar1 iizerinde yaklagik 250 km’lik bir hat boyunca bir¢ok
segmentten meydana gelen ve kesikli olarak izlenebilen yiizey
kiriklarmin olusumuna neden olmustur. Yiizey kiriklari, genel
olarak giineybatidan kuzeydoguya dogru Kirikhan, Hassa, Islahiye,
Nurdagi, Tirkoglu, Narli, Tevekkeli ve Tetirlik segmentleri
olarak tanimlanmugtir. Kirikhan segmentinde ortalama K30D
dogrultusunda uzanan faylar ve ylizey kiriklarindaki yatay yer
degistirme en fazla 1 metredir. Hassa g¢evresinde sinirli alanda
ylzlek veren fay ve kiriklar ise ortalama K-G ve K20D arasinda
dogrultuya sahip olup yatay degistirme 2.8 metreye kadar
ulagsmaktadir. Her iki segmentte de diisey yer degistirme en fazla
30 cm’ye erigmektedir. Ancak Akbez kuzeyinde bir noktada diisey
atim 1.5 m olarak dlciilmiistiir. Islahiye kuzeyinde yiizey kiriklari,
KKB dogrultulu tansiyon ¢atlaklari ve normal faylarin diziliminden
olusan KD dogrultulu bir kusak boyunca izlenmektedir. Bu kusakta
yatay yer degistirmenin en fazla 2 metreye eristigi kaydedilmistir.
Yaklasik 20 km uzunlugundaki Nurdag segmenti, KD dogrultulu
birbirlerine paralel sol yonlii dogrultu atimli fay demetlerinden
olusur. Faylarin sigradigi ¢okiintii alanlarinda normal faylarin diisey
atim1 2 m’ye erisir. Yatay yer degistirme ise en fazla 3.2 metredir.
Tirkoglu segmenti, baskin olarak K20-40D dogrultusundaki
antitetik makaslama deseni gosteren ve ¢ek-ayir alanlari meydana
getiren fay demetlerinden olusur. Tiirkoglu segmenti boyunca yatay
yer degistirme 3.8 metredir. Bu hat boyunca diisey yer degistirme ise
en fazla 50 cm’dir. Bélgedeki paralel faylar arasinda yersel olarak
basing sirtlari goriiliir. Tiirkoglu segmenti ile benzer fay geometrileri
sunan Tevekkeli segmenti ise yaklagik K59D dogrultusunda
antitetik ve sintetik fay demetlerinden olusur. Bu segmentte yatay
yer degistirme en fazla 4 metreye erisir ve fay demetleri yiiksekligi
en fazla 50 cm olan basing sirtlart ile birbirlerine baglantilidir.
Bu calismada en biiyiik yatay yer degistirme, 6.8 metre ile K50D
dogrultulu Tetirlik segmentinde 6l¢lilmistiir. Ana faya bagl ikincil
faylarda ise yatay yer degistirme en fazla 1 metredir. Diisey yer
degistirme ise diisiik olup 80 cm’ye erisir. Tiirkoglu gilineyindeki
Narlt segmenti ise en fazla 15 km uzunlugundadir ve maksimum
2.5 metre ile en fazla diisey yer degistirme sunan faylar bu bolgede
gozlenmektedir. Narli segmenti, KKD, KKB ve K-G dogrultulardaki
normal faylar ve tansiyon ¢atlaklarinin olusturdugu KD dogrultulu
fay demetleri veya KB dogrultulu tek bir ana faydan meydana
gelmektedir. Narli segmentinde yatay yer degistirme kuzeyden
giineye dogru azalmakta olup en fazla yatay yer degistirme 2.7
metre olarak Olglilmiistiir. Kahramanmaras depremi sonucunda
olusan yiizey kiriklarindaki yer degistirme verileri, kirilmanin
kuzeydoguda Tetirlik’ten giineybatida Kirikhan’a dogru ilerledigini
ve normal gerilme rejiminin tali kollar boyunca daha etkin oldugunu
isaret etmektedir.

Anahtar Kelimeler: sol yonli dogrultu atimli
Kahramanmarag depremi, ylizey kirigi, fay sigramasi

faylar,

Abstract

Large earthquakes associated with strike-slip faults create wide-
spread surface ruptures, and studying these ruptures helps to
understand the behavior of faults and earthquake mechanics. The
Gaziantep earthquake, which occurred at a depth of approximately
10 km, caused surface ruptures along a 250 km-long discontinuous
line consisting of many segments on the Eastern Anatolian and
Dead Sea fault zones. The surface ruptures are defined as Kirikhan,
Hassa, islahiye, Nurdagi, Tiirkoglu, Narl, Tevekkeli, and Tetirlik
segments, from southwest to northeast. In the Kirtkhan segment,
faults and surface ruptures that extend in the average direction of
N30°E and the maximum horizontal displacement is up to 1 meter.
En echelon faults and fractures around Hassa have an average
trend between N-S and N20°E, with horizontal displacement
reaching up to 2.8 meters. The maximum vertical displacement in
both segments is up to 30 cm. However, at one point north of Akbez,
the vertical displacement was measured as 1.5 m. Surface ruptures
in the north of Islahiye occur as a NNW-directed cracks and NE-
directed normal faults. The maximum horizontal displacement in
this zone was recorded as 2 meters. The approximately 20 km-
long Nurdag segment consists of parallel lefi lateral strike-slip
fault clusters. In the step-overs of parallel faults, the vertical
diplacement of normal faults reaches up to 2 meters and the
maximum horizontal displacement is up to 3.2 meters. The Tiirkoglu
segment is mainly composed of antithetic Riedel shears with N20-
40E direction forming releasing bends. The maximum horizontal
displacement along the Tiirkoglu segment is 3.8 meters, and the
maximum vertical displacement is 50 cm. Pressure ridges occur
between parallel faults in the region. The Tevekkeli segment, which
has a similar fault geometry to the Tiirkoglu segment, consists of
antithetic and synthetic Riedel shears with approximately N59E
direction. The maximum horizontal displacement in this segment
reaches up to 4 meters, and fault clusters are connected to each
other by pressure ridges up to 50 cm high. In this study, the largest
horizontal displacement was measured in the Tetirlik segment with
a direction of N50E, reaching up to 6.8 meters. The horizontal
displacement on the splay faults connected to the main fault is up
to 1 meter. The vertical displacement is up to 80 cm. The Narlh
segment, located to the south of Tiirkoglu, is approximately 15 km
long, and the fault with the maximum vertical displacement of up
to 2.5 meters is observed in this area. The Narli segment consists
of NE-directed fault clusters or a single normal faults and tension
cracks extending NNE, NNW, and N-S in directions. In the Narli
segment, the horizontal displacement decreases from north to south
and the maximum horizontal displacement was measured as 2.7
meters. The displacement data in the surface ruptures indicate
that the rupture advanced from Tetirlik in the northeast towards
Kirikhan in the southwest, and the extensional regime was active
along the splay faults oriented oblique to main fault trend.

Keywords:  left strike-slip  faults,
earthquake, surface rupture, stepover
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6 Subat 2023 Kahramanmaras Pazarcik Depremi, Hatay Antakya Bolgesi Yer Hareketi
Kayitlarinda Yakin-Fay ve Basen Etkileri

Near-Fault and Basin Effects in the Ground Motion Records of 6 February 2023 Kahramanmaras Pazarcik
Earthquake
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Oz

6 Subat 2023 tarihinde meydana gelen Kahramanmaras Pazarcik
ve Elbistan depremleri iilkemizin dogu ve giiney dogusunda genis
bir alanda yikima yol agmistir. Pazarcik depreminde 6nce Narli
fay1 kirtlmis, ardindan Dogu Anadolu Fay Zonu’nun Pazarcik ve
Erkenek segmentleri kuzeydoguya, son olarak Amanos segmenti
giineybatiya dogru kirtlmistir. Depremin ¢ok kirtlmali yapisi bazi
ivme kayitlarinda belirgin sekilde ayrilmis dalga paketleri biciminde
gbzlemlenmistir. Hatay bolgesi kayitlarinda, Dogu Anadolu ve Olii
Deniz faylarinin bolgeye oldukga yakin olmasi sebebiyle yakin fay
etkileri gézlemlenmektedir. Antakya, dogu ve batisindan yiikselmis
bloklarla sinirlanmis bir ¢okiintii ovasidir. Hatay, Antakya bolgesi
hakim olarak Asi nehrinin biriktirdigi Kuvaterner yash aliivyonlar
ile Piliyosen ve Miyosen yasli karasal kirintili kayaglardan
olusmaktadir. Hatay kayit istasyonlarmin 6nemli bir kismi faya
oldukea yakindir, bu istasyonlarin bazilari aliivyon birimler iizerinde
bir kismi da basen sinirinda bulunmaktadir. Bu ¢alismada Hatayda
Joyner-Boore mesafesi kisa olan, basen ortasi ve kenarinda alinmig
kayitlar ve bunlarin spektrumlari incelenerek yakin fay ve basen
etkileri degerlendirilmistir. Calisma kapsaminda 6zellikle Antakya
bolgesi kayitlar tizerinde durulmustur. Bu bolgedeki ivme kayitlari
incelendiginde genel olarak yiiksek periyotlarda spektral ivmelerin
oldukea yiiksek oldugu, diisey yatay maksimum ivme oranlarinin
Joyner-Boore mesafesi 15 kilometrelerden diisiik oldugunda yiiksek
degerlere ulastigi anlasilmistir.

Anahtar Kelimeler: Basen etkisi, Hatay Ankakya, Kahramanmarag
Pazarcik depremi, Yakin fay etkileri
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Abstract

Kahramanmarasg, Pazarcik and Elbistan earthquakes that occurred
on February 6, 2023 caused destruction in a wide area in the east
and southeast of our country. In the Pazarcik earthquake, first the
Narli fault was ruptured, then the Pazarcik and Erkenek segments of
the East Anatolian Fault Zone were ruptured towards the northeast,
and finally the Amanos segment towards southwest direction. The
multiple rupture mechanism of the earthquake was observed in
some of the acceleration records in the form of distinctly separated
wave packets. In the ground motion records of the Hatay region,
near fault effects are observed, because the Eastern Anatolian and
Dead Sea faults are very close to the region. Antakya is a depression
plain bounded by uplifted blocks from its east and west. Hatay,
Antakya region is composed mainly of Quaternary aged alluviums
deposited by the Asi river and Pliocene and Miocene aged clastic
rocks. A significant number of the Hatay recording stations are very
close to the fault, some of these stations are on the alluvial soils
and some are on the basin edge. In this study, near-fault and basin
effects were evaluated by examining the ground motion records and
their spectrum with a short Joyner-Boore distance, recorded close
to the center and edge of the basin in Hatay. Within the scope of the
study, especially the ground motion records of the Antakya region
were emphasized. When the acceleration records in this region are
examined, it has been determined that the spectral accelerations
are generally quite high in high periods, and the vertical-horizontal
maximum acceleration ratios reach high values when the Joyner-
Boore distance is less than 15 kilometers.

Keywords: Basen effects, Hatay Ankakya,
Pazarcik Earthquake, Near fault effects
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ve 6 Subat 2023 Kahramanmaras Depremleri (MW 7.8 & 7.6) Ana Soklarinin Yeniden
Konumlandirilmasi

3-D Tomographic Velocity Structure of the Region Between Malatya and Hatay in the Eastern Anatolian Fault
System and Relocation of the Main Shocks of February 6, 2023 Kahramanmaras Earthquakes (Mw 7.8 & 7.6)

Biilent Kaypak'?, Begiim Koca'?

!Ankara Universitesi, Jeofizik Miihendisligi Boliimii, Ankara, Tiirkiye
Ankara Universitesi, Deprem Arastirma ve Uygulama Merkezi, Ankara, Tiirkiye
(kaypak@eng.ankara.edu.tr)

Oz

Dogu Anadolu Fay Sistemi (DAFS) tizerinde 6 Subat 2023 tarihinde
meydana gelen ardisik iki deprem (Mw 7.8 ve 7.6) bdlgede genis
bir alani etkilemis ve biiyiik hasara yol agmistir. 15 Mart 2023
tarihi itibari ile yaklasik 17000 artc1 deprem meydana gelmis ve
bu sismisitenin bir siire daha devam edecegi tahmin edilmektedir.
Bolgenin deprem tehlikesinin varligi sebebiyle s6z konusu giincel
depremler oncesi dogu-bati yoniinde Adiyaman’dan Adana’ya,
kuzey-giiney yoniinde ise Kayseri’den Hatay’a kadar olan bolgede
2000 ve 2012 yillar1 arasinda meydana gelmis depremler ve yine
bolgede bulunan deprem goézlem istasyonlart kullanilarak caligsma
alaninin 3-B yerel deprem tomografisi ile kabuksal hiz yapisi
belirlenmistir. 36-39 K enlemleri ile 35-38 D boylamlari arasinda
kalan bolgede toplam 1951 adet depremin, 29 istasyonda kaydedilen
16865 P-ve 9438 S-seyahat zamani veri olarak kullanilmistir. Bu
depremler, genel biilten verisi igerisinden gozlem sayisi, GAP ve
RMS degeri gibi dlgiitlere gore segilerek olusturulmustur. Bélgenin
50 km derinligine kadar modeli olusturulmus, yanal yonde 30x30
km, diisey yonde ise 20 km derinlige kadar 5 km, daha derinlere
dogru ise 10 km’lik diigiim noktasi araliklari belirlenmistir. Yapilan
ters ¢oziim iglemi sonucu bolgenin 50 km derinlige kadar hiz yapist
elde edilebilmistir. Tomografik goriintillerden diisiik ve yiiksek
sismik hiz anomalilerinin dagilimi, Moho topografyasi, magmatik
sokulumlar gibi yapilar belirlenmistir.

Tomografik ters ¢oziimden elde edilen 3-B hiz modeli
kullanilarak 6 Subat 2023 tarihinde meydana gelmis olan 7.8 ve
7.6 biylkliklerindeki Kahramanmaras depremlerinin konum ve
derinlikleri ¢aligma bolgesindeki hiz ve ivme Olger verilerinden
daha hassas bir sekilde hesaplanmustir. Yeni hesaplanan bu konum
bilgileri ulusal ve uluslararas1 gézlem merkezlerinin konum bilgileri

ile karsilagtirilmstir.

Anahtar Kelimeler: Kahramanmaras depremleri, yerel deprem
tomografisi, 3-B hiz modeli, yeniden konumlandirma

Abstract

Two consecutive earthquakes (Mw 7.8 and 7.6) that occurred on
February 6, 2023 on the Eastern Anatolian Fault System (DAFS)
affected a large area in the region and caused great damage. As of
March 15, 2023, approximately 17000 aftershocks have occurred
and it is estimated that this seismicity will continue for a while.
Due to the existence of earthquake risk in the region, before the
recent earthquakes, the crustal velocity structure of the study area
was determined by using 3-D local earthquake tomography using
earthquakes that occurred between 2000 and 2012 in the region

from Adiyaman to Adana in the east-west direction and from

Kayseri to Hatay in the north-south direction and earthquake
observation stations in the region. 16865 P-and 9438 S-travel times
recorded at 29 stations of a total of 1951 earthquakes in the region
between 36-39 N latitudes and 35-38 E longitudes were used as
data. These earthquakes were selected from the general bulletin
data according to criteria such as the number of observations, GAP
and RMS values. The region was modeled down to a depth of 50
km, 30x30 km in the lateral direction, 5 km intervals in the vertical
direction down to a depth of 20 km, and 10 km itervals in the deeper
direction were determined. As a result of the inversion process, the
velocity structure of the region down to 50 km depth was obtained.
The distribution of low and high seismic velocity anomalies, Moho
topography, and structures such as magmatic intrusions were
determined from the tomographic images.

Using the 3-D velocity model obtained from the tomographic
inversion, the location and depth of Kahramanmarag earthquakes
with magnitudes of 7.8 and 7.6 that occurred on February 6, 2023
were calculated more precisely from the velocity and accelerometer
data in the study area. This newly calculated location information
has been compared with the location information of national and
international observatories.

Keywords: Kahramanmaras earthquakes,

tomography, 3-D velocity model, relocation
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Olii Deniz Fay Zonu ve Dogu Anadolu Fay Zonu Arasindaki Yapisal Iliski: 2023.02.06 (M=7.8)
Depremi Yiizey Yirtilmasi ile Kendini Gosteren Havza Bicen Kadincik Fayi

Structural Relationship Between the Dead Sea Fault Zone and East Anatolian Fault Zone: The Cross-basin
Kadincik Fault Emerged by the 2023.02.06 Kahramanmaras (M=7.8) Earthquake s Surface Rupture
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Oz

Olii Deniz Fay Zonu (ODFZ) ile Dogu Anadolu Fay Zonu (DAFZ)
arasindaki yapisal iliski ¢ok iyi anlasilmis degildir. Uclii eklem
konumlar1 hakkinda farkli goriisler bulunmaktadir. 2023.02.06
(M=7.8) depremi bu iki ana fay zonu arasindaki yapisal iligskinin
calisilmasi i¢in bir olanak sunmaktadir.

AFAD ve GEOFON kayitlarina gére 2023.02.06 (M=7.8) depreminin
dis merkezi Gaziantep’in 34 km kuzeybatisinda, Pazarcik’in 35
km giineybatisinda ve Kahramanmarasg’i 40 km giineydogusunda
bulunmaktadir. Bu konum, Tiirkiye diri fay haritasi Gaziantep
paftasinda ODFZ icinde yer alan Narli ve Sakcagdz segmentleri
arasinda bulunmaktadir. Bu iki segment, 2023.02.06 (M=7.8)
depremine ait sol-yanal dogrultu atiml faylanmay1 gosteren odak
mekanizmasi ¢éziimiityle (USGS) uyusmayan bi¢gimde normal fay
olarak haritalanmistir. Art¢1 depremlerin sirast ve konum dagilimlari
ve yiizey yirtilma haritasi bize ODFZ ve DAFZ arasindaki yapisal
iliski hakkinda ipuglart vermektedir.

flk yrrtilmanin ODFZ’e ait Kadincik fayi iizerinde meydana
gelmis oldugu ve 20 saniye sonra DAFZ’ye ait segmentlerin
yirtildigr gorilmektedir. Arazi gozlemleri ve yiiksek ¢oziintirliklii
uydu goriintiileri ile ortofotolar kullanilarak dikkatle haritalanan
dis merkeze en yakin ylizey yirtilmasi 2,50 m gibi beklenmedik
miktarda diisiik sol yanal atimlara sahiptir.

ODFZ iizerindeki yiizey yirtilmasi paralelkenar sekilli geometriye
sahip Evri Kuvaterner diizliigiinde gelismistir. Onun kuzey-giiney
dogrultulu dogu kenarmm normal faylanma gosteren kayma
verileri igermesi bati kenarmin da benzer oOzellikte oldugunu
isaret etmektedir. Evri Kuvaterner diizligiiniin kuzey ve giiney
kenari, ¢cek-ayir havzalarinda goriilen tipik paralelkenar geometriyi
olusturmak i¢in kuzeydogu-giineybati sol yanal dogrultu atiml
faylarla sinirlandirilmis olmalidir.

Evri Kuvaterner diizligiinde Kadincik Fayi olarak tanimlanan
2023.02.06 (M=7.8) depremine ait yiizey yirtilmasmimn konumu
havza bicen fay olarak simiflandirilabilir. Bu yiizey yirtilmasi,
DAFZ’a ait Pazarcik segmentine baglanmaktadir. Bu segment
Kadincik Fayinda gozlenenlerin iki katina yakin 4,40 m’ye ulasan
sol yanal atima sahiptir.

Pazarcik yerlesiminin kuzeyindeki bu baglanti, ODFZ ve DAFZ
arasindaki yapisal iliskiyi saglamakta ve Pazarcik iicli eklemini
olusturmaktadir.

Anahtar Kelimeler: 2023.02.06 Depremi, Yiizey yirtilmasi, Dogu
Anadolu Fay Zonu, Olii Deniz Fay Zonu, Uclii eklem
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Abstract

The structural relationship between the Dead Sea Fault Zone (DSFZ)
and the East Anatolian Fault Zone (EAFZ) is poorly understood.
There are several arguments on the triple junction locations. The
2023.02.06 (M=7.8) earthquake provides an opportunity to study
the structural relationship between these two major fault zones.

The epicenter of 2023.02.06 (M=7.8) earthquake is located 34 km
northwest of Gaziantep, 35 km southwest of Pazarcik, and 40 km
southeast of Kahramanmaras according to AFAD and GEOFON
records. This location is between the Narli and Sakg¢agoz segments
of DSFZ according to the Gaziantep Quadrangle of Active fault
map of Tiirkiye. These two segments were mapped as normal faults
contrary to the left-lateral strike-slip focal mechanism solution
of 2023.02.06 (M=7.8) earthquake (USGS). The order and the
location distribution of aftershocks and the surface rupture map
give us a clue about the structural relationship between DSFZ and
EAFZ.

1t seems that the first rupture occurs on the Kadincik Fault of DSFZ
and after 20 seconds the segments of EAFZ begin to rupture. The
closest surface rupture to the main shock was carefully mapped
by field observations and high-resolution satellite images and
orthophotos has an unexpectedly low left-lateral throw of 2.50 m.

The surface rupture along the DSFZ is developed on the Evri
Quaternary Plain having rhomb-shaped geometry. Its north-south
trending eastern margin contains normal fault slip data indicating
that the western margin has also the same character. The north and
south margins of the Evri Quaternary Plain must be limited by the
northeast-southwest left-lateral strike-slip faults to create typical
rhomb shape geometry seen at the pull-apart basins.

The position of surface rupture of the 2023.02.06 (M=7.8)
earthquake, the Kadincik Fault in the Evri Quaternary Plain can
be classified as a cross-basin fault. This surface rupture joins to the
Pazarcik segment of EAFZ having up to 4.40 m left-lateral throw
nearly two times higher than the Kadincik Fault.

This connection north of Pazarcik settlement provides the structural
link between the DSFZ and EAFZ forming the Pazarcik triple
Jjunction.

Keywords: 2023.02.06 Earthquake, surface rupture, East Anatolian
Fault Zone, Dead Sea Fault Zone, Triple junction
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Oz

6 Subat 2023 tarihinde 04.17°de meydana gelen Kahramanmarag
(Mw=7,7) ve 13.24’te meydana gelen Ekin6zii (Mw=7,6) depremleri
toplam 450 km yiizey kirigr olusturmustur. Karadan ve IHA destekli
gozlemler ve Olgiimlerle tiim yiizey kiriklari haritalannmstir. {1k
depremde olusan yiizey kiriklar1 dort ayri boliimde incelenmistir.
Kirikhan-Tiirkoglu arasinda 110 km devam eden yiizey kirigi
K15°-30°D konumlu fay pargalarindan olusur. Yiizey kiriginin bu
kesiminde 5 metreye varan sol-yanal yer degistirmeler 6l¢iilmiistiir.
Tiirkoglu-Golbast arasinda K30°-50°D konumlu izlenen kirigin
uzunlugu 90 km.dir ve {lizerinde 6,5 metreye varan sol-yanal
yerdegistirmeler gelismistir. Golbasi ile Karakose (Celikhanyin 20
km dogusu) arasinda kirigin uzunlugu yaklasik 85 km.dir. Faym
gidisi Golbasi ile Celikhan arasinda K60°-70°D iken, Yesilyayla’dan
sonra D-B’ye doner ve azalan co-sismik Otelenmelerle son bulur.
Celikhan’m GB’sinda 5 metreyi asan sol yanal yer degistirmeler
Ol¢lilmistiir. Depremin basladigi fay oldugu disiiniilen Narli Fay1
ise glineyde Eglen koyi ile kuzeyde Tetirlik koyii arasinda KKD
konumlu fay parcalarindan olusur. Narli Fayi’'nda meydana gelen
yiizey kiriginin uzunlugu 30 km, tizerindeki maksimum yanal hareket
ise 2,5 m.dir. Kuzeye dogru KD yonlii fay parcalar seklinde goriilen
Narli Fayi, Tetirlik kdyii kuzeyinde karmasik bir geometri kazanir
ve DAF ile birlesir. 13.24’te meydana gelen Ekindzii (Mw=7,6)
depremi ise esas olarak Cardak Fayi iizerinde meydana gelmistir.
100 km uzunlugundaki yiizey kirigi Goksun giineyinden doguya
dogru yayvan bir dalgali geometri ile Nurhak dogusundaki Bigakgct
koyti civarma kadar devam eder. Ekinézii giineyinde maksimum 8,5
m sol-yanal yerdegistirme 6l¢lilmistiir. Yiizey kirigi, dogu ucunda
KD’ya doner ve Gozene koyii batisina kadar 40 km daha devam
eder. Yeni bir kirik olan bu faymn Ciglik kdyiinden gegmesi nedeniyle
“Ciglik Fay1” olarak adlanmasi onerilmistir. Fayim tizerinde 3 m.ye
varan sol-yanal yerdegistirmeler goriiliir. Siirgii fayi, beklenilenin
aksine, bu depremde yiizey kirig1 olusturmamistir.

Her iki depreme ait ylizey kiritklarinin bircok yerinde, toplam
kosismik deformasyon dar bir zon boyunca goriiliir. Ancak,
deformasyonun dagildigi kesimlerde ana faydan uzak (off-fault) ¢ok
sayida ikincil makaslama, mikro-kirilma ve kivrimlanma da tespit
edilmistir. Depremde kirilan fay pargalari, olusan deformasyonlar,
yeni kirtk gelisimleri ve yiizey kiriklarinin morfoloji ile olan
iliskisine dair gbzlemler, tarihsel ve tarih 6ncesi depremler hakkinda
bilinen bazi kabullerin yeniden gdzden gecirilmesi gerekliligini
ortaya ¢ikarmistir. Bu g¢alisma, ITU Rektorliigiiniin destegiyle
baslanis, devaminda TUBITAK 1002-C projesi cergevesinde
stirdiiriilmiistiir.

Anahtar Kelimeler: 6 Subat 2023, Kahramanmaras, Deprem,
Yiizey kirig1, Yerdegistirme

Abstract

On Feb. 6, 2023, a Mw=7.7 earthquake struck at 4:17 a.m. local
time near Kahramanmaras. This earthquake was followed by a
second Mw=7.6 at 1:24 p.m., with the epicenter near Ekinozu.
Both earthquakes created a surface rupture totaling nearly 450 km.
Field investigations supplemented with the interpretation of sUAV
imagery were conducted to document the co-seismic surface rupture
and distribution of slip associated with this earthquake. The surface
rupture associated with the first earthquake can be broken into four
distinct sections. The 110 km long section of the surface rupture
between Kirikhan and Tiirkoglu consists of fault segments oriented
at N15°-30°E. Left-lateral offset of up to 5 meters were measured in
this section. The following section between Tiirkoglu-Gaolbast is 90
km long and is oriented N30°-50°F. Slip measurements reaching up
to 6.5 meters were made on it. The next section of the fault extends
between Golbagsi and Karakése (20 km east of Celikhan) for nearly
85 km. The trend of the fault is N60°-70°E between Golbasi and
Celikhan and turns towards E-W after Yesilyayla and ends with
decreasing co-seismic offsets. Left lateral displacements exceeding
5 meters were measured in the SW of Celikhan. The main event
rupture is believed to have started on the NNE-oriented Narli
Fault, a collection of faults between Eglen village in the south and
Tetirlik village in the north. The Narli Fault acquires a complex
geometry in the north of Tetirlik village and merges with the EAF.
The length of the surface rupture on the Narli Fault is 30 km, and
the maximum lateral displacement on it is approximately 2.5 m.
M?7.6 Ekinozu earthquake occurred 9 hours later at 13:24, mainly
on the Cardak Fault. The 100 km-long surface rupture extends from
south of Goksun to the east with a wide arc-shaped geometry until
the vicinity of Bigakg¢i village to the east of Nurhak. A maximum
8.5 m left-lateral displacement was measured south of Ekinozii,
near the epicentral area. The surface rupture orientation changed
to NE near Bigak¢t and continues for another 40 km to the west
of Gozene village. We propose to name this newly formed fault as
“Cighk Fault” because it passes through a heavily damaged Ciglik
village. Left-lateral displacements up to 3 m were measured along
this fault. Contrary to expectations, the Surgu fault did not form a
surface rupture in this earthquake.

Our field investigations indicate that the co-seismic deformation
associated with both earthquakes occurs mainly within a narrow
fault zone. However, many observations of off-fault shearing, micro-
fracturing, and folding have also been made in the sections where
the deformation is distributed. Observations on the fault rupture
geometries, deformational patterns, development of new faults,
and the relationship of these faults with morphology have revealed
the necessity of reconsidering some known assumptions about
historical and prehistoric earthquakes. This study was carried out
with the support of TUBITAK 1002-C and ITU Rectorate.

Keywords: 6 February 2023, Kahramanmaras,
Surface rupture, Displacement
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Oz

Dogu Anadolu Fay Zonu’nun (DAFZ) giiney kesimi 06 Subat
2023’te kirllarak 5 metreden fazla yer degistirme sonucu M7.8
biiyiikliiglinde bir deprem olusturmustur. Kirtlma, Celikhan-
Erkenek, Erkenek-Pazarcik, Pazarcik-Tiirkoglu, Amanos ve Narli
segmentleri iizerinde gergeklesmistir. Yiizey kirigmin kuzey ucu
Celikhan’in kuzeydogusunda sikigsmali simirda sonlanmaktadir.
Balikburnu kdyiindeki ilkokulun duvarinda yaklasik 1m sol yanal
yer degistirme goriilmektedir. Yiizey kirigmimn giiney ucu, Amik
Havzasi’nda sonlanmaktadir.  Havaalanmin hemen kuzeyinde en

az 75 cm sol yanal ve 23 cm diisey yer degistirme Sl¢tilmiistiir.

Amik Havzasi’'nda karadan ve havadan yapilan goézlemlerde,
kirilmanin yaklagik 5 km genisliginde bir deformasyon zonu
icinde dagilarak sona erdigi goriilmektedir. Deformasyon zonunun
goriildiigii alan, Oli Deniz Fayr'mn (ODF) kuzey ucunun ana
izinin yaklagik 7 km batisindadir. Kirilmanin sonlandigi alanda,
hizla azalan yer degistirmelere yaygin sivilagma eslik etmektedir.
Demirkoprii koylinde sadece yogun sivilagma ve yanal yayilma
gozlenmis, herhangi bir kosismik yer degistirme gézlenmemistir.

6 Subat 2023 depreminin gliney ucunda yapilan gézlemler, sismik
tetikleme acisindan onemli ¢ikarimlara sahiptir. Art¢i depremler
cogunlukla Amik Havzasi ile Samandag arasinda uzanan KD-GB
uzanimli morfolojik koridorda yogunlasmaktadir. Biiyiik artci
depremlerin fay diizlemi ¢oztimleri baskin olarak normal faylanma
gostermelerine ragmen kiiciik artgr depremlerin  mekanizma
¢oziimleri transpresyonel faylanma mekanizmalarinin da gézlendigi
heterojen gerilme alaninin varligini isaret etmektedir. Art¢t deprem
aktivitesi Amik Havzasi ile Samandag arasinda yogunlasir fakat
Amik Havzasi’nda olusan kosismik yiizey kiriklarmin ODF’nin
kuzey segmentine dogru yoneldikleri dikkat gekmektedir. Genisligi
7 ile 12 km arasinda olan agilmali sigrama alani, muhtemelen kirigin
ODF’nin kuzey ucunun ana izinin de kirilmasim énleyecek bariyer
olusturmaktadir. Alternatif olarak, 6zellikle Amik Havzasi’nin derin
ve genellikle plastik 6zellikteki ¢okelleri, kirilmanin enerjisinin
tiilkenmesine neden olmustur. ODF’nin kuzey segmenti iizerindeki
yaklastk 600 yillik sismik durgunluk ve 6 Subat 2023 depreminin
stres yiiklemesi, Olii Deniz Fayr'min kuzey segmentlerinin
kirtlmalarinin 6ne gekilebilecegini diistindiirmektedir

Anahtar Kelimeler: Dogu Anadolu Fayi, 6 Subat Kahramanmaras
depremi, Amik Havzasi, Olii Deniz Fayi, yiizey kirigi uglart
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Abstract

The southern section of the East Anatolian Fault Zone (EAFZ)
ruptured on 06 February 2023 generating a M7.8 earthquake
with more than Sm coseismic displacement. The rupture involved
Celikhan-Erkenek, Erkenek-Pazarcik, Pazarcik-Tiirkoglu, Amanos
and Narli segments. The northern termination extended at least
northeast of Celikhan where there is a restraining segment boundary.
We measured minimum coseismic displacements of approximately
Im sinistral at a school wall in Balikburnu Village. The southern
termination is located between the Hatay Airport and Demirkoprii
Village in the Amik Basin. A distributed zone of rupture involving
at least 75¢m sinistral and 23cm vertical displacement immediately
north of the airport.

Our aerial and field reconnaissace indicated the rupture terminated
over a distributed deformation zone of Skm in width. This zone is
approximately 7km west of the northern tip of the main trace of the
Dead Sea Fault in this area. The rupture termination area includes
rapidly diminishing displacements accompanied by pervasive
liquefaction. At Demirképrii village only extensive liqufaction and
lateral spreading was observed. No coseismic fault displacement
was observed in this area.

This observation has implications for fault rupture propagation
and seismic triggering. The aftershocks are concentrated mostly
in the NE-SW-trending morphological depression between the
Amik Basin and Samandag. Although the larger aftershocks
show predominantly normal faulting, the fault plane solutions of
the smaller-size aftershocks show a heterogeneous stress field
where transpressional faulting mechanisms are also observed.
The aftershock activity of the main event is concentrated between
the Amik Basin and Samandag but it is noteworthy that coseismic
ruptures in the Amik Basin tend to orient towards the northern
DSFE. Seven to twelve kilometer-wide step over was possibly wide
enough to arrest southward rupture propagation. Alternatively, the
rupture ran out of energy especially when the deep and generally
plastic sediments of the Amik Basin was encountered. Coulomb
stress loading would preferably activate the northern segments of
the Dead Sea Fault especially when considering the approximately
600-year-long seismic quiescence on this segment.

Keywords: East Anatolian Fault, 6 February Kahramanmaras
earthquake, Amik Basin, Dead Sea Fault, rupture terminations
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Earthquake Triggering Simulations Including Static and Dynamic Effects: Recent Earthquakes in Tiirkiye
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Dogu Anadolu Fay Zonu’nun bitisik fay kesimleri boyunca dokuz
saat arayla meydana gelen iki biiyiik deprem (Mw 7.9; Mw 7.7),
deprem tetiklemesinin essiz bir ornegini sergilemektedir. Ayrica
2020 Sisam (Mw 7.0) ve 2019 Marmara Denizi (Mw 5.8) depremleri,
yikict depremlerin tetiklenip tetikleyemeyecegi veya zamanlarinin
one ¢ekilip ¢ekilemeyecegine odakli tartismalart alevlendirdi.
Bu calismada, meydana gelen depremlerin kilitli faylarin sismik
dongiisii tizerindeki potansiyel etkileri, hiz ve durum siirtiinmesine
bagli yay-kayict modelleri kullanilarak modellenmektedir. Dinamik
ve statik etkiler, sismik istasyonlarda kaydedilen yer hareketleri ve
hesaplanan statik gerilim degisimi kullanilarak simiile edilmektedir.

Sonuglarimiz deprem tetikleme mekanizmasinin fay yiizeyinin
tetikleme anindaki siirtlinme direncine, dolaysiyla zamana lineer
olmayan bir iliski ile bagli oldugunu géstermektedir. Bu baglamda
sonuglar gézlemler ve laboratuvar siirtiinme testleri ile uyumludur.
Sismik dongiiniin sonunda olan faylarda deprem zamani statik
stres degisimi ile hesaplanandan da fazla erkene ¢ekilebilmektedir.
Son deprem dizisi sirasinda gozlenen kisa siireli tetiklemeyi taklit
etmek i¢in, tetiklenen fay kesiminin sismik dongiisiiniin sonunda
olmas1 gerekmektedir. Sisam depremi sirasinda gézlemlenen kii¢iik
depremlerin ani ve gecikmeli tetiklenmesi bu yaklagimla basarili bir
sekilde modellenirken, Izmir yakinlarindaki uzak faylarm sismik
dongiisii lizerinde 6nemli bir etki saptanmamistir. Marmara’da
simiilasyonlarimiz, bu orta dereceli depremin kilitli fay kesiminde
anlik tetikleme iiretemeyecegini, ancak fayin kirtlma zaman yakin
ise beklenen depremin, tekrarlama araliginin %1’ine kadar zamanda
erkene ¢ekilebilecegini gostermektedir, bu da gelecekteki Istanbul
depreminin daha yakin olduguna isaret etmektedir.

Anahtar Kelimeler: Deprem tetiklemesi, Hiz-ve-durum
stirtlinmesi, Sayisal modelleme, Deprem dongiisii, Depremin 6ne

¢ekilmesi

Abstract

Two large earthquakes (Mw 7.9; Mw 7.7) that occurred nine hours
apart along adjacent fault segments of East Anatolian Fault Zone,
exhibit a unique example of earthquake triggering. Moreover, 2020
Samos (Mw 7.0) and 2019 Marmara Sea (Mw 5.8) earthquakes
sparked discussions centered on whether these events may trigger
or advance damaging earthquakes in time. In this study, potential
effects of these events on the seismic cycle of locked faults are
analyzed using rate-and-state friction dependent spring-slider
models. Dynamic and static effects are simulated using recorded
seismic waveforms and computed static stress change.

According to our results, the triggering mechanism depends non-
linearly on the current state of frictional fault surface in agreement
with the observations and the laboratory tests on rock friction.
At the end of the seismic cycle, failure time advance can exceed
the predictions based solely on static stress changes. In order
to mimic the observed short-term triggering during the recent
earthquake sequence, the triggered fault segment is required to be
at the end of its seismic cycle. The instant and delayed triggering
of small earthquakes observed during the Samos earthquake are
successfully simulated with this approach while no significant
effect is detected on the seismic cycle of distant faults near Izmir. In
Marmara, our simulations indicated that this moderate earthquake
cannot produce instant triggering on the locked fault segment but
can advance the failure time up to 1 % of the recurrence interval if
fault is close to fail implying that future Istanbul earthquake is more
imminent than before.

Keywords:  Earthquake Rate-and-state  friction,

triggering,
Numerical modeling, Earthquake cycle, Earthquake time advance
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6 Subat 2023’te Dogu Anadolu Fay Hatti’'nda meydana gelen yikici
depremler (Pazarcik M7.8 ve Elbistan M7.7), 6nemli yer hareketi verileri
iretmislerdir. Bu depremler, AFAD tarafindan isletilen ¢cok sayida kuvvetli
yer hareketi istasyonu tarafindan genis bir bolgede kaydedilmistir. Bu
caligma kapsaminda oncelikle, AFAD-TADAS web sitesinden (https://
tadas.afad.gov.tr/) indirilen islenmemis deprem kayitlarinin ivme zaman
serilerinin gorsel degerlendirmeleri ile kalite kontrolleri yapilmustir.
Depremssiiresi, sinyal kalitesi vb. agilardan sistematik bir sorunu olmadigina
karar verilen kayitlar islenmis ve mithendislik hesaplamalari i¢in uygun
hale getirilmistir. Istasyonlarin sonlu kaynak-saha arasi mesafeleri
(R) segilen sonlu-fay diizlemleri dikkate alinarak hesaplanmistir. Yer
hareketi modellerinin (YHM) tahmin performanslarini degerlendirmek
icin ol¢iilmiis ortalama kayma dalgasi hizlar1 (Vs30) olan ve 300 km’den
kiiciik R degerlerine sahip yer hareketi deprem kayitlari sec¢ilmistir. Sonug
olarak, nihai yer hareketi veri seti Pazarcik ve Elbistan depremlerinden
kaydedilmis sirasiyla 127 ve 119 yer hareketi kaydini igermektedir.
Modellerin  performans degerlendirmesi, bdlgenin yer hareketi
ozelliklerini temsil eden secilmis YHM setleri iizerinde yapilmustir.
Aktif s1g kabuk depremleri iireten bolgeler i¢in derlenen en uygun
YHM seti, literatiirdeki giivenilir calismalar ile uzman goriisleri
dogrultusunda belirlenmistir. Segilen yer hareketi modellerinin ilk
degerlendirmeleri, yer hareketi model tahminleri ile kaydedilmis yer
hareketi genlikleri arasindaki gorsel incelemelere dayanmaktadir. Segilen
YHM’lerin tahminleri ile Ol¢iilmiis yer hareketi verilerinin mesafeye
gore karsilastirmalart PGA ve PGV maksimum yer hareketi genlikleri
ile farkli periyotlardaki spektral ivmeler cinsinden gosterilmistir.
Ik adimda elde edilen degerlendirmelerin detaylandirilabilmesi igin
secilen modellerin artik analizleri de yapilmistir. Artiklar, 6lgiilen ve
tahmin edilen yer hareketi verileri arasindaki logaritmik farklar olarak
PGA, PGV ve belirli bir spektral periyot araligi igin hesaplanmistir.
On gozlemler, yer hareketi modellerinin tahmin kabiliyetlerinin Pazarcik
ve Elbistan depremleri igin farkliliklar gosterdigini ortaya koymaktadir.
Modellerin R<100 km olan yakin ve orta mesafeler i¢in ve PGA ve kisa
periyot spektral genlikleri i¢in tahminleri, bazi ayrik istasyonlar haricinde
kaydedilen verilerin genlikleri ile tutarlilik géstermektedir. Uzak sahalar
icin yer hareketi modelleri kaydedilen yer hareketlerini daha yiiksek tahmin
etme egilimindedir. Segilen yer hareketi modellerinin medyan tahminleri,
PGV ve uzun periyotlar igin olduk¢a farklidir ancak bazi modellerin
performanslart hala kabul edilebilir araliklardadir. Sonug olarak yapilan
genel gozlemler 15181nda, aktif s1g kabuk yapisi depremleri igin gelistirilen
yer hareketi modellerinin bu son depremlerde kaydedilen yer hareketi
verilerinin yardimiyla belirli diizeyde glincellemesi gerektigini sdylemek
miimkiinddr.

Anahtar Kelimeler: Yer hareketi modeli, spektral ivme, PGA, PGV
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Abstract

The devastating earthquakes that occurred in the East Anatolian Fault
Zone on 6 February 2023 (Pazarctk M7.8 and Elbistan M7.7) produced
significant ground motions. These earthquakes were recorded over
a wide region by various strong motion stations operated by AFAD.
Within the scope of this study, firstly, quality controls of unprocessed
ground-motion recordings downloaded from AFAD-TADAS website
(https://tadas.afad.gov.tr/) were made by visual evaluations of
acceleration time series. Records that were determined not to have a
systematic problem in terms of earthquake duration, signal quality,
etc. were processed and made suitable for engineering calculations.
The extended source-to-site distance metrics (R) of the stations were
calculated by considering the selected finite-fault planes. To evaluate
the predictive performances of the ground motion models (GMMs),
ground motion recordings with the measured average shear wave
velocities (Vs30), and R values smaller than 300 km were selected.
Consequently, the final ground-motion dataset includes 127 and 119
ground-motion recordings from the Pazarcik and Elbistan earthquakes.
Performance evaluation of the models was conducted on a set of selected
GMMs that represent the ground motion characteristics of the region.
The best representative suit of GMMSs for shallow active crustal tectonic
regions was determined according to reliable studies in the literature as
well as expert opinions. The initial evaluations of the selected GMMs are
based on the visual inspections between ground-motion model predictions
and recorded ground-motion amplitudes. Distance attenuation of the
selected GMMs with recorded strong motion data for peak ground
motion amplitudes of PGA and PGV and spectral acceleration at
different periods were compared. To improve our evaluations obtained
in the first step, residual analyses were also conducted for the selected
GMMs. The residuals were calculated as the logarithmic differences
of spectral accelerations between observed and predicted ground
motion data for a range of spectral periods as well as PGA and PGV.
The preliminary observations reveal the fact that the predictive
capabilities of the GMMs show differences against the Pazarcik and
Elbistan earthquakes. The predictions of GMMs for near-to-moderate
distances (R<100 km), and PGA and short-period spectral amplitudes
show consistency with the amplitudes of recorded data except for some
outlier stations. For distant sites, GMMs tend to overestimate the
recorded ground motions. Median predictions of selected GMMs are
quite different for PGV and long periods but performances of some of
the GMMs are still within the accepted ranges. The overall observations
suggest that shallow active crustal GMMs require a level of update with
the help of ground motion data recorded in these earthquakes.

Keywords: Ground-motion model, spectral acceleration, PGA, PGV
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Oz

2023.02.06 Pazarcik (Mw=7.7) ve Elbistan (Mw=7.6) depremleri sonucu,
18.03.2023 tarihli resmi kayitlara gore Kahramanmaras, Adiyaman,
Hatay, Osmaniye, Gaziantep, Kilis, Sanliurfa, Elaz1g, Diyarbakir, Malatya
ve Adana illerinde hayatin1 kaybedenlerin sayist 49.589 kisi, yikilan ve
agir hasarli bina sayisi ise 351.426 oldugu ifade edilmistir. Bolgede,
ulagim (karayolu, demiryolu havaalani, liman) yapilari ve bilesenlerinde
(tiinel, viyadiik, koprii, tst-alt gegit), elektrik, dogal gaz, igme ve atik
su aglarinda, su yapilarinda (baraj, gélet, kanal), tarim arazileri ve
yerlesim birimlerinde depremin birincil etkisi olan yiizey faylanmasi
yant sira depremin tetikledigi ikincil etkiler olarak sivilasma ve heyelan
(yanal yayilma, kaya diismesi, kaymalar, vb.) olaylarindan da oldukga
olumsuz etkilenmistir. Her iki deprem sonucu Dogu Anadolu Fay1 Ana ve
Kuzey kolu tizerinde yaklasik 450 km’ye varan yiizey kirigi/faylanmasi
gelismisti. TMMOB Jeoloji Miihendisleri Odasi tarafindan 2017 yilinda
“Planlama ve Yapilagma Agisindan Deprem Yiizey Faylanma Tehlikesi
Degerlendirme Kilavuzu” hazirlanmisti. Bu kilavuz ile mekansal
planlama ¢alismalarinda diri faylar ve bunlarin neden olabilecegi yiizey
yirtilmast /faylanmasi tehlikesinin belirlenmesine yonelik standartlari,
ylizey faylanmasi nedeniyle olusabilecek kayip ve zararlarin azaltilmasi
icin asgari arastirmalari, gerektigi takdirde sakinim bantlarinin
olusturulmasina yonelik arastirma yontemleri belirlenmistir. Yapilan bu
caligmalar sonucunda hazirlanan mevcut diri fay verisine gore 24 il, 110
ilge ve 500’1 askin kirsal yerlesim birimi igerisinden diri faylarin gectigi
belirlenmistir. Bu ¢aligmada, Pazarcik depremi sonucu Kahramanmaras
ili, Tlirkoglu ilgesi Sekeroba Mahallesi yerlesiminde meydana gelen bina
hasar dagilmi ve yiizey faylanma etkisi degerlendirilmistir. Sekeroba
yerlesim alaninda toplam 2119 adet bina bulunmaktadir. Bu yapilarin %
87’si zayif zemin ozelliklerine sahip Kuvaterner birimler tizerinde ve %
1371 ise kaya birimler tizerinde yapilmistir. Sekeroba yerlesiminde resmi
olmayan sonuglara gore yaklasik 850 tane bina yikik ve agir hasarli olarak
belirlenmistir. Bu miktar yaklasik olarak mahalledeki binalarin % 40’1na
karsilik gelmektedir. Bu ¢alismada arazi gézlemleri ile birlikte Harita
Genel Midiirligii’niin “Kiire” uygulamasi kullanilarak, deprem sonrast
gortintiiler tizerinden yiizey faylanmasi belirlenmistir. Buna gore 100 m
genisliginde yiizey faylanmasi tehlike kusagi icerisinde arazi caligmalari
ve Bulut Kent Bilgi Sisteminden elde edilen bina hasar verilerine gore
alandaki yaklasik 286 binanin %61 inin yiizey kirig1 sebebiyle yikildig:
ve/veya agir hasar gordiigii tespit edilmistir. Bu durum depremin birincil
etkisi olan yiizey faylanmasinin yaratmis oldugu can ve mal kayiplarmin
Sekeroba yerlesiminde depremden sonra ¢ok dramatik sonuglar ortaya
koydugunu agik¢a gostermektedir. Bu 6n degerlendirme c¢aligmasi fay
zonlar1 tizerindeki yerlesim alanlarinda sakinim bandi belirlenerek
yapilacak olan planlama ¢alismalarinin Onemini, risk yonetiminde
yiizey faylanmasi nedeniyle olusabilecek kayip ve zararlarin 6nlenebilir
oldugunu agik olarak gostermektedir.

Anahtar Kelimeler: Pazarcik depremi, Sekeroba, diri fay, ylizey kirigi,
sakinim bandi, hasar dagilimi

Abstract

According to the official records dated 18.03.2023, it was declared that
49,589 people lost their lives and 351.426 buildings were demolished or
heavily damaged in the provinces of Kahramanmaras, Adiyaman, Hatay,
Osmaniye, Gaziantep, Kilis, Sanlurfa, Elazig, Diyvarbakir, Malatya and
Adana by the 2023.02.06 Pazarcik (Mw=7.7) and Elbistan (Mw=7.6)
earthquakes. In the region, the primary effects of the earthquake, which
were shaking and surface faulting, caused also significant losses in
transportation structures and their components, as well as in electricity,
natural gas, drinking water and wastewater networks, water structures,
agricultural lands, and residential areas. In addition, the secondary effects
that were triggered by the earthquake, such as liquefaction and landslides,
have also adversely affected the region. As a result of both earthquakes,
surface faulting up to 450 km developed on the EAFZ. “Earthquake Surface
Faulting Hazard Assessment Guidelines for Planning and Construction”
was prepared by the TMMOB Chamber of Geological Engineers in 2017.
With this guideline, standards for the determination of active faults and the
surface rupture/faulting hazards that they may cause in spatial planning
studies, minimum research studies to reduce losses and damages that
may occur due to surface faulting, and research methods for the creation
of avoidance bands, if necessary, have been determined. According to
the current active fault data prepared as a result of these studies, it has
been determined that active faults pass through 24 cities, 110 districts,
and more than 500 rural settlements. In this study, the building damage
distribution and surface faulting effect that occurred in the settlement of
Sekeroba in the Tiirkoglu district of Kahramanmaras province as a result
of the Pazarcik earthquake were evaluated. There are 2119 buildings in
the settlement area of Sekeroba. 87% of these structures having with poor
engineering properties, they were built on Quaternary units, and 13% on
rock units. According to unofficial results in the Sekeroba settlement, 850
of the total buildings were determined as demolished and heavily damaged.
This amount corresponds to 40% of the buildings in the neighborhood. In
this study, surface faulting was determined on the post-earthquake images
by using the “Sphere” application of the General Directorate of Maps
together with field observations. Accordingly, it was determined that 61%
of the buildings (286) in the area were destroyed and/or severely damaged
due to surface ruptures, according to the field studies and building damage
data obtained from the Bulut City Information System within the 100 m
wide surface faulting hazard zone. This situation displays that the loss
of life and property caused by surface faulting, which is the primary
effect of the earthquake, presented very dramatic results in the Sekeroba
settlement area after the earthquake. This preliminary evaluation study
proves the importance of planning studies to be carried out by determining
the avoidance band in the settlement areas on the fault zones, and that
the losses and damages that may occur due to surface faulting in risk
management can be avoided.

Keywords: Pazarcik earthquake, Sekeroba, active fault, surface rupture,
avoidance zone, damage distribution

99






Doga Kaynaklh Afetler ve Afet Yonetimi Oturumu /Session on Natural
Disasters and Disaster Management]|

Biilent Ozmen, Ayse Caglayan, Murat Nurlu & Selim Ozalp

Sozlii Sunumlar/Oral Presentations







Uluslararas1 Katilimh 75. Tiirkiye Jeoloji Kurultay:
2 10-14 Nisan 2023, Ankara, Tiirkiye

April 10-14, 2023, Ankara, Tiirkiye

75" Geological Congress of Tiirkiye with International Participation

Ulusiararas: Katiimi

7 Urkiye Jeoloji Kurultay

[® Wi infermaional Porficioat

Geo/og/‘co7 Congress of Turkiye

10. Yilinda Ulusal Deprem Stratejisi ve Eylem Plam1 UDSEP-2023
A Decade of Progress on the National Earthquake Strategy and Action Plan UDSEP-2023

Ayse Sezin Yilmaz!, Bekir Murat Tekin', Kerem Kuterdem', Murat Nurlu'

I'T.C. Igisleri Bakanhig1 Afet ve Acil Durum Yéonetimi Baskanligi (AFAD), Ankara, Tiirkiye
(asezin.yilmaz@afad.gov.tr)

Oz
Tirkiye’nin gegmiste deneyimledigi biiyliik depremler, kiiresel
gelismeler ile es zamanli olarak deprem risk azaltma alanindaki

politikalarin gelistirilmesini 6ncelemis ve gelistirilen politikalarin
yapisini bu yonde sekillendirmistir.

Bu amagla; doga kaynakli afetlerin neden olduklari ekonomik,
sosyal ve ¢evresel zararin tanimlanmasini takiben zararin en aza
indirilmesini amaglayan diizenlemelerin yerine getirilmesi ile
uygulanabilirliginin saglanmasi gerekliligi altinda gelistirilen ve
ilkemizin deprem risklerinin azaltilmasi konusundaki ilk ulusal
olgekli strateji belgesi olan Ulusal Deprem Stratejisi ve Eylem Plan1
(UDSEP-2023), 10 y1l1 geride birakarak 2023 yilinda tamamlanacak
ve yenilenmis haliyle yeni bir donemde varligini siirdiirecektir. Bu
stirecte, depremlerin etkilerine kars: stratejik bir yaklagim sunmak
iizere UDSEP-2023 kapsaminda deprem risklerinin azaltilmasina
yonelik ¢ok sayida proje baglatilmistir. Bu kapsamda yiiriitiilen
projelerin bir kismu siirekliligi saglanmak iizere tamamlanirken bir
kisminin ¢aligmalart devam etmektedir.

Bu ¢alismada; 2012-2023 yillar1 arasinda UDSEP-2023 kapsaminda
edinilen {iilke Ol¢egindeki kazanmimlar degerlendirilerek strateji
belgesi ve belgenin geldigi son durum irdelenecektir. Yani
UDSEP-2023 ile iilkemiz deprem riskinin azaltilmasi konusun
edinilen deneyimle Oniimiizdeki donemde yapilmasi gereken
caligmalar ortaya konacaktir.

Anahtar Kelimeler: Deprem, Risk azaltma
UDSEP-2023

plan,

&

Y%

Abstract

Major and notable earthquakes that Tiirkiye has experienced in the
past, together with global advances have ensured to be prioritised
the development of policies in the field of earthquake risk reduction
and shaped the policies developed in this direction.

The National Earthquake Strategy
The very first national-scale str
reduction in Tiirkiye, which has been
of fulfilling and ensuring the

against the
projects have

gained in reducing the
UDSEP-2023.
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Deprem Master Plani; yerlesim alanlarinin stratejik planlafiyla biitiinlesik,
deprem zararlarini azaltmay: hedefleyen, deprem afeti olayanin Oncesi,
an1 ve sonrasinda yapilacak calismalari ve alinacak onlemleri, iceren,
yasam Kkalitesi artirilmis bir toplum olusturma yoniinde ilerleyen, deprem
senaryosuna dayali dinamik ve katilimcr bir “planlama siirecidir. B
kapsamda proje Oncelikle, Tiirkiye’deki illep bazinda “wygulanabilit bir
deprem master planinimn belirli standartlar dahilinde gerceklestirilmesini ve
s6z konusu standartlarmn Izmir ilinde uygulanmasini icermektedir. Projenin
Izmir ayag1; mevcut veri analizi ve yeni veriler 1$18inda izmir ilinde olas1
yikier bir deprem ve tsunami tehlikedinin yaratacagi tiski ortdya koymak
ve hasar tahmin ¢alismalar1 yaparak, riskyazaltmaya e acil eylem planlart
icin bir altlik olusturmaya yonelik ¢aligmalardan olusmaktadir. Bu anlamda,
farkli tiirden veriler derlenercksbimarayasgetirilecek, gereksinim duyulan/
mevcut olmayan veriler ise tretilecektir. Elde edilen tim veri cogpafik
bilgi sistemleri (CBS) ¢atis1 altinda toplanacaktir. S6z konusu ¢aligalar;
mevcut verilerin toplafimasi, verihdegerlendirme ve analizi ile“deprem
senaryosunun uyguldnmass, ve hasafytahmin calismalarindan olusacak
sekilde ii¢ faz kapsaminda gétgeklestirilegektir. Boylece Izmifigin ilk kez
bir Deprem bilgi sistemi (IZDEBIS) olusturulacaktir. Projéde yapilmakta
olan ¢alismaldt 10 s paketi altnda toplanmustir: IP.1;/Tzmis, ili Sismik
Tehlike Kaynaklarinin Belirlenmesi ve yerlesim yerinifi fay sakimum bandi
agisindan Mdegerlendirilmesi, 1P.2¢ Cografi Bilgi Sisteminin Kurulfnasi-
[ZDEBIS, 1P.3: Bina-K&prii Stogu Deprem TehlikeSinin Degerlendirilmesi,
[P.4:f Ulastirma_Axterleri ve Havaalanlar/ Kiy1 Yanagma Yapilarinin
Deprem.Fehlikesininy, Degerlendirilmesi, [P.5:\ Temiz-Atik Su Iletim
Hatlari ve Ilgi Yapilarin Deprem Riskinin{Degerléndirilmgsi, iP.6: Enerji
Iletim Hatlar1 ve ilgi Yapilarinin Deprem’ Riskinin Degéflendirilmesi, IP.7:
Depremde Thtiyac Difyulan Toplanma ve Barinnia Alanlarimin Belirlenmesi,
IP.8: Tsunami Tehlikesi ve Riskifiin Degerlendirilmesi, IP.9: Deprem
Senaryosunun Kurulmast, IP.10 : DepreriMaster Planlarinin Standartlarinin
Belirlenmesidir.

Bu c¢alisma, FBA-2022-2929 nolu ADEP Program
desteklenmektedir.

kapsaminda

Anahtar Kelimeler: Deprem, {zmir, master plan, risk azaltma, Tiirkiye
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Abstract

The Earthquake masterplanyis @eompirehensive, participatory, and scenario-
buased planning progess desighed to/mitigate the impact of earthquakes. It
aligns with the cify s strategic plans and outlines actions to be taken before,
during, and aftér.ane@rthquake event. Its aim is to enhance the quality of
life and create a safer community. For this plan to be effective, it must take
a multidis€iplinary approach to fully encompass the earthquake hazards in
the ared: The feassessment of Lzmir, a city with significant earthquake risk in
Tiirkiye, using updated scientific data is crucial to minimize loss of life and
property. The projett focuses on implementing a province-based earthquake
master \plan in\Tiirkiye, starting with the province of Izmir. The goal of
the IzmiFreomponent is to identify the risk posed by potential earthquakes
and tsunamis, using current and new data analysis. The project includes
damageyestimation studies to inform risk reduction and emergency action
planning. The data collection and analysis will be done in three phases and
all data will be integrated under a Geographic Information System (GIS).
This will lead to the creation of the first Earthquake information system for
Lzmir, IZDEBIS. The project is comprised of 10 work packages, including
IP.1. Identification of Seismic Hazard Sources in Izmir and Assessment of
Residential Areas Based on Fault Rupture Hazard Zones: IP.2. Development
of a Geographical Information System-IZDEBIS: IP3: Assessment
of Earthquake hazard for buildings and bridges: IP4: Evaluation of
earthquake hazards for transportation routes and airports/coastal landing
structures: IP.5: Assessment of earthquake risk for clean water/wastewater
transmission lines and associated structures: IP.6: Evaluation of earthquake
risk for energy transmission lines and related structures: IP.7: Identification
of Gathering and Shelter Areas in case of earthquakes: IP.8: Assessment
of Tsunami Hazards and Risks: IP.9: Creation of an earthquake scenario:
IP.10: Development of earthquake master plan standards.

This study is funded by the ADEP FBA-2022-2929 at Dokuz Eyliil University.

Keywords: Earthquake, Izmir, master plan, risk reduction, Tiirkiye
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Studies
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Oz

Depremler iilkemizde dogal afet tehlikesi ve riski agisindan,
kuskusuz en hasar verici olaylarin basinda gelmektedir.
Depremlerden dolayi olusan can ve mal kayiplarinin asgari seviyeye
indirilmesi bu kapsamda son derece 6nemlidir. Gelisen teknolojik
imkanlarla birlikte giiniimiizde Deprem Erken Uyar: SiStemleri
(DEUSIS) sayesinde biiyiik yer hareketleri 5-30 sn dncesinden tespit
edilebilmektedir. Deprem erken uyari sistemleri temel olarak deprem
tahmini yapmayip, deprem olustuktan hemen sonra kaydedilen
onciil titresimlerin analizi yardimiyla depremin biiyiikliigii ve odagt
hakkinda kestirim yapmakta ve bu veriyi ilgili birime yikici deéprem
oncesinde bir uyart sinyali seklinde génderebilmektedir. Boylece,
DEUSIS ler ile biiyiik yer hareketlerinden 6nce sehirlerin ve biiyiik
sanayi tesislerinin giivenligi igin ¢esitli onlemler/alinabilmekte
ve deprem sirasinda olusabilecek can ve mal kaybmin azaltilmasi
hedeflenmektedir. Bu oOnlemler elektrik/su/dogalgaz < hatlarinin
kesilmesi, rayli sistemlerin durdurulmasi, kamu kurumlarina uyars
yapilmasi, biiylik sanayi tesislerinde tretimin durdurulmasi, her
tiirlii akaryakit aktariminin durdurulmasi vb, seklinde siralanabilir.

Onerilen bu proje kapsaminda, iznfir ili i¢in DEVSIS kurulumuna
ornek teskil etmesi amaciyla “secilecek pilot. bir bolgede, 12
istasyondan olusan bir DEUSIS kurulmash, 6 ay boyunca isletilmesi,
kurulacak ekipmanlarin ve'kullanilacak yazilimlarin proje ekibinee
gelistirilmesi hedeflenmistir. Boylece, DEUSIS hasar yaratabilécek
diizeyde bir depremfolusumunu,ikaynagina en yakin konumlarda
gergek zamanda tespit edefek bir uyarisinyalinin tiretilmesi seklinde
calisacak, depfem sirasindawe hemien sonrasindadolusabilecek
risklerin azéltilmasinda onemli bir boslugu delduracaktir. Bu
kapsamda, bir DEUSIS?n anabilesenleri (i) D-B,"K-G ve diisey
yondeKi hareketi algilayan hiz/ivme olger istasyonu, (ii) gercek-
zamanl verigiléfim, cihazi, (iii) veri islem merkezi ve (iv) uyar1
sinyalinin iletilmesi icin gerekli donanim olmak iizere 4 ana gruba
ayrilmaktadir. Bu sunumda projenin test,asamasiidaki bilesenleri
ve tarafimizdansyapilan sistemdyazilmmin sismolojik anlami
konusunda bilgiler verilecektir. DEWSIS, Dokuz Eyliil Universitesi,
2020.KB.MLT.009 nolu Colk Disiplinli"Bilimsel Aragtirma Projesi
kapsaminda desteklenmektedit.

Anahtar Kelimeler: Deprem, erken uyar1 sistemi, izmir, sensor

Abstract

Earthquakes in our country posesa significant threatfin termsyof
danger and yisk of natural disasters, and are awiongythe most
damaging events. Reducing the doss of life andfproperty eaused
by earthquakes\is of utmost importance. Thanks_to advancing
techublogy, todans #arthquake early warping systems (DEUSIS)
can detect large ground movements 5430 secondsprior to the
earthquakeyThese syStems do not predict earthquakes, but instead
analyze the precursor vibrations gecorded immediately after the
earthquake toestimate the magnitudeand focusy and send a warning
signal to, the’relevant unit ifweasesof a destructive earthquake.
DEUSIS allows for various préeautions to be taken for the safety of
cities and large industrial facilities\before the occurrence of large
ground movements, With. the, goal of reducing the loss of life and
property during earthquakes. These precautions include cutting off
electricity/watef/natural gas lines, halting rail systems, warning
public institutions, stopping production in large industrial facilities,
and halting all fuel transfers, among others.

The proposed-project aims to install a DEUSIS system with 12
stations in a pilot/area in the province of Izmir as a demonstration.
The “project team will develop the equipment and software and
operate the system for 6 months. The DEUSIS system aims to
detecthearthquakes in real-time, trigger an alert signal and reduce
risks during and after earthquakes by filling a critical gap. The
main components of the DEUSIS system include. (i) a velocity/
atceleration measuring station for E-W, N-S and vertical movement
detection, (ii) a real-time data transmission device, (iii) a data
processing center, and (iv) hardware for alert signal transmission.
This presentation will outline the testing phase components and
provide information on the seismological meaning of the system
software developed by us. The DEUSIS project is funded by the
Multidisciplinary Scientific Research Project 2020.KB.MLT.009 at
Dokuz Eyliil University.

Keywords: Earthquake, early warning system, Izmir, sensor
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Oz

Deprem gibi acil durumlarda olayin meydana gelmesi sonrasinda
yapilacak c¢alismalarin 6nceden planlanmasi oldukca Onem arz
etmektedir. s Saghgi ve Is Giivenligi Kanununa dayali yaymlanan
Isyerlerinde Acil Durumlar Hakkindaki Yénetmelikte Acil Durum
Plan1 hazirlanmasi yasal zorunluk olarak tim isyerlerinde acil
durumlarin belirlenmesi, bunlarin olumsuz etkilerini &nleyici
ve sinirlandiric1 tedbirlerin alinmasi, gorevlendirilecek kisilerin
belirlenmesi, acil durum midahale ve tahliye yontemlerinin
olusturulmasi, onleme, koruma, tahliye, yanginla miicadele, ilk
yardim ve benzeri konularda yapilmasi gereken caligmalar ile bu
durumlarin giivenli olarak yonetilmesini kapsamaktadir. 17 Agustos
1999 depremi sonucu yasanan afet basta olmak {iizere, yasanan
afetlere miidahalelerde goriilen sorunlarin yasanmamasi veya en
aza indirilmesine yonelik olarak tilkemizdeki dogal olaylarinin afete
dontismemesi acil durumun kisa stirede atlatilarak normal duruma
doniilmesi, can ve mal kayiplarin en aza indirilmesi amaciyla
ihtiyac duyulacak arama kurtarma ekiplerinin Isyerlerinde Acil
Durum ekiplerinde de olusmasi durumunda daha etkili bir afetle
miicadele olacagi bir dnceki kurultayda ele alinmis ve bu konuda
ne yazik ki aragtirmalar ve deneyim sonucu olusturulan tez, dneri
desteklenecegi yerde elestirilmis mevcut yapinin uygun oldugu
tartistlmistir. 06.02.2023 tarihli depremler sonucu yasanan yikim
ile olugan acil durumda arama kurtarma ve yardim ¢aligsmalarinin
yetersiz kaldig1 ve zamaninda yapilamadigi bir daha gozlenmistir.
Bir daha yasanacak acil durumlarin afete doniismemesi igin
ortak akil, igbirligi ve bilimsel caligma ile
icin acil durumlarin belirlenmesi, bunlarin olumsuz etkilerini

tiim yerlesim yerleri

Onleyici ve simirlandirici tedbirlerin alimmasi, gorevlendirilecek
kurum ve kisilerin belirlenmesi, acil durum miidahale ve tahliye
yontemlerinin olusturulmasi, dokiimantasyon, tatbikat ve acil
durum planinin yenilenmesi son derece 6nemlidir. Isyerlerinde Acil
Durumlar Hakkindaki Yonetmelige gore her isyerinde olusturulan
sondiirme, kurtarma, koruma ilk yardim ve acil durum ekiplerinden
acil durumda hazir ekipler olarak destek saglanmast i¢in acil durum
yonetim birimlerinin olusturulmasina yonelik yapilacak ¢aligmalar
son depremlerde degerlendirilerek ele alinmistir. Doga kaynakli
afetlerle miicadele i¢in yukarida agiklanan &nlemlerin alinmasi
yasamsal bir zorunluluk oldugu son depremlerle bir daha kesinlik
kazanmistir.

Anahtar Kelimeler: Acil durum plani, doga kaynakli afet, deprem,
acil durum, arama, kurtarma, ilk yardim
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Abstract

Occupational safety experts consist of inspectors who are authorized
by the Ministry to work in the field of occupational health and
safety, in accordance with the Occupational Health and Safety Law
No. 6331 and its sub-legislation, who have the occupational safety
expertise certificate, who inspect working life in the Ministry and
related institutions, and graduates of engineering or architectural
education faculties and technical personnel. consists of. After the
Occupational Health and Safety Law, which was enacted in 2012,
occupational safety trainings were given rapidly and those who
passed the exam were given the occupational safety specialist
certificate. A and B Class Occupational Safety Certificates were
given to those above 70 who were given an exam to take part in
dangerous and very dangerous workplaces, in order to close
the gap of occupational safety specialists needed in the sector. 5
years of experience is required to qualify. The document date was
accepted as the experience date, and the certificate holders who did
not practice their profession and occupational safety expertise for
even one day were included in the expert lists. It is clear that the
reports to be prepared by these experts will not be sufficient, and the
necessary measures to prevent the geological engineer from being
victimized are evaluated with the expert reports prepared after work
accidents during drilling and other geological engineering services.

Keywords: Occupational safety specialist, expert, expert report,
drilling, geological engineer
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Olaganiistii olaylar olarak tanimlanan afetler sonucunda, iilke, bolge, kent
ya da diger yerlesim alanlarinda toplum yasamini dogrudan etkileyebilecek
olumsuzluklar ortaya ¢ikmaktadir. Deprem, tsunami, heyelan, sel, firtina
gibi her an karsilagilabilecek dogal afet risklerini yonetebilmek, tlke
yonetimlerinin iizerinde dikkatle ¢alismas: gereken son derece 6nemli bir
konudur.

Bu ¢alismada, dogal afet yonetimine katk: saglamak iizere deprem an1 ve
sonrasinda gergeklesen bireysel yer degistirme davranislariin biiyiik veri
kullanilarak analiz edilmesi amaglanmaktadir. Bu kapsamda 30 Ekim 2020
tarihinde Ege Denizi Sisam Adasi agiklarinda gergeklesen ve izmir ilinde
yikima neden olan depreme iligkin insan hareket izleri (movement pattern)
Meta’nin Facebook kullanict konum ve yer degistirme verileri iizerinden
analiz edilmektedir. Bu dogrultuda, 1 Ekim-31 Aralik 2020 arasin1 kapsayan
92 giin igin [zmir ili i¢i ve Izmir ilinden diger illere yapilan yer degistirmeler
grafikler, gorsellestirme araclar1 ve istatistiksel analizlerle incelenmistir.
Bulgular, deprem giiniinde 11.00-19.00 saatleri arasindaki bolgesel diizeyde
yer degistirmelerin deprem 6ncesi bir giine gore %34 arttigin1 gostermektedir.
Yer degistirmelerde 40-100 km mesafe giden kisi sayisinin deprem oncesi
bir zaman dilimine (23 Ekim 2020, 11.00-19.00) gore yaklasik iki katina
ciktig1 goriilmektedir. Depremin Kusadasi, Aydin’a daha yakin bir konumda
gergeklestigi dustniildiigiinde, tahliye davramigmim sismik yogunluktan
ziyade yapisal zarar gorebilirlikle iliskilendirildigi anlasiimaktadir. Tzmir ili
diizeyindeki yer degistirmelerin Konak, Bornova ve Karabaglar gibi yap1
yogunlugu yiiksek yerlerden Kemalpasa, Menderes, Urla, Foca, Seferihisar
gibi yap1 yogunlugu diisiik yerlere dogru gergeklestigi anlasilmaktadir.
Depremde en biiyiik hasari alan Bayrakli ilgesinin yer aldigi bdlgeden
Bornova’ya hareketlerin deprem oncesi bir zamana gore ti¢ katma ¢iktigi
saptanmig, Bornova ilgesindeki Asik Veysel Rekreasyon Alaninin ¢adirkente
dontistiiriilmesi ve baslica toplanma alani olarak kullanilmas: karart ile bu
hareket izinin uyumluluk gosterdigi anlasiimaktadir. Hareket izlerindeki
anomalinin ilk etapta yaklagik 20 giin, ikinci etapta yaklagik 30 giin devam
ettigi goriilmekle beraber, bu davranisin artc1 depremlerden kaynaklandig:
anlagilmaktadir. Oyle ki, depremden sonraki 20 giinliik art¢1 say1s1 ve izmir
baslangigli hareket degisim yiizdesinin %85, 30 giinliik artc1 say1s1 ve [zmir
baslangi¢lt hareket degisim yiizdesinin %66 iliskili oldugu saptanmistir.

Metaverileri kullanilarak elde edilen sonuglardan, yer degistirme davranisinin
afet yonetiminde kanita dayali karar almaya destek saglayabilecegi, afet
aninda elde edilen verilerden yola gikilarak gelecek afet zamanlarinda
riskin yonetilebilmesi ve hiikiimet ve yerel yonetimlerin afetlere hazirlikli
olabilmesi i¢in somut veriler sunulabilecegi anlagilmaktadir. Afet an1 ve
sonrasindaki hareketlerin dogrultusunu saptamak ayn1 zamanda yardimlarin
ulagmasi gereken yerlerin tespit edilmesi i¢in de temel olusturabilmektedir.
Bu baglamda toplulugun gercek tahliye  kararlarmin
degerlendirilmesi, kisa zaman diliminde afetlere miidahale edilmesini,
uzun vadede afetlerin fiziksel altyapi, yerlesim alani kosullar1 ve toplumsal
yasantiya verecegi zararlarin azaltilmasi ve afet sonrast donemde bireylerin
toplumsal yasantisina en kisa siirede donebilmesini kolaylagtirmaktadir.

zamanl

Anahtar Kelimeler: 2020 Ege Denizi Depremi, dogal afet, kentsel insan

hareketliligi, Meta verisi

Abstract

As a result of disasters, which are defined as extraordinary events, problems
that can directly affect the life of the community in the country, region,
city or other settlement areas arise. Managing natural disaster risks such
as earthquakes, tsunamis, landslides, floods, and storms is an extremely
important issue that governments should work on carefully.

In this study, in order to contribute to natural disaster management, it is
aimed to analyze the individual displacement behaviors during and after
the earthquake by using big data. In this context, the movement pattern of
the earthquake that took place in the Aegean Sea off the Samos Island on
October 30, 2020 and caused destruction in Izmir province, is analyzed
through Meta’s Facebook user location and displacement data. In this
direction, the displacements within the city of lzmir and from Izmir to other
cities for 92 days covering the period from October 1 to December 31, 2020
were examined with graphics, visualization tools and statistical analysis.
The findings show that the displacements at the regional level between 11:00
and 19:00 on the day of the earthquake increased by 34% compared to the
day before the earthquake. It is seen that the number of people traveling
40-100 km distance in displacements has nearly doubled compared to a time
period before the earthquake (23 October 2020, 11.00-19.00). Considering
that the earthquake occurred closer to Kusadasi, Aydin, it is understood
that the evacuation behavior is associated with structural vulnerability
rather than seismic intensity. It is understood that the displacements at the
Lzmir province level occurred from places with high building density such as
Konak, Bornova and Karabaglar to places with low building density such as
Kemalpasa, Menderes, Urla, Foga, Seferihisar. It has been determined that
the movements from the region of Bayrakli district, which suffered the most
damage in the earthquake, to Bornova are tripled compared to a time before
the earthquake, and it is understood that this movement trace is compatible
with the decision to transform the Asik Veysel Recreation Area in Bornova
district into a tent city and use it as the main gathering area. Although it is
seen that the anomaly in the movement traces continues for about 20 days
in the first stage and for about 30 days in the second stage, it is understood
that this behavior is caused by aftershocks. In fact, it was determined
that the number of aftershocks for 20 days after the earthquake and the
percentage of change of movement with Izmir onset were 85%, the number
of aftershocks for 30 days and the percentage of change of movement with
Tzmir onset were associated with 66%.

From the results obtained by using metadata, it is understood that
displacement behavior can support evidence-based decision-making in
disaster management, and that concrete data can be presented in order to
manage the risk in future disasters and prepare the government and local
governments for disasters based on the data obtained at the time of the
disaster. Determining the direction of the movements during and after the
disaster can also form the basis for determining the places where the aid
should reach. In this context, the evaluation of the communitys real-time
evacuation decisions facilitates the intervention of disasters in a short time,
the reduction of the damage to the physical infrastructure, residential area
conditions and social life in the long term, and the return of individuals to
their social life as soon as possible in the post-disaster period.

Keywords: 2020 Aegean Sea Earthquake, natural disaster, urban human
mobility, Metadata
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Developing a Web-based System for Modeling Earthquake
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Oz
Bu calisma, iilke genelinde deprem tehlikesini degerlendirmek

ve yonetmek i¢in web tabanli bir platform gelistirmek amaciyla
tasarlanmustir.

Deprem riskiyle ilgili verilerin toplanmasi ve analizi siireci,
cografi bilgi sistemleri (GIS) araglarmm kullanilmasini igerir.
Bu araglar sayesinde, topografya, jeoloji ve sismisite gibi ¢esitli
tiirdeki mekansal verilerin entegrasyonu miimkiindiir. GIS araglari,
arastirmacilara  bolgedeki deprem tehlikelerinin  dagilimini
gosteren detayli haritalar ve gorsellestirmeler olusturma imkani
saglar. Veriler toplandiktan ve analiz edildikten sonra, bir sonraki
adim bu bilgiyi web uygulamalar1 araciligiyla ¢evrimigi olarak
kullanicilarin erisimine agmaktir. Bu web uygulamalar1 Python
gibi bilimsel hesaplama igin popiiler bir programlama dilinin ve
Grass_GIS, QGIS ve Jquery gibi diger agik kaynak teknolojilerinin
kullanimiyla gelistirilir. Bu teknolojiler, biiyiik miktarda mekansal
veriyi isleyebilen ve kullanicilara kullanici dostu ve etkilesimli bir
sekilde sunabilen saglam web uygulamalari olusturmak i¢in gerekli
altyapiy1 saglar.

Web tabanli bir platformun kullanimi, bir {ilke genelinde deprem
tehlike degerlendirmesi ve yonetimi igin geleneksel yontemlere
kiyasla birgok avantaj sunar. Birincisi, olarak tehlike ve risk ile
ilgili bilgilere ger¢ek zamanli erisim saglar, bu da hayati dnem
tasir. Ayrica, devlet kurumlari, sivil toplum kuruluglari ve halk gibi
farkli paydaslar arasindaki isbirligini kolaylastirir. Bu tip platform,
yeni veriler mevcut oldugunda kolayca giincellenebilir, bu da karar
vericilerin her zaman en dogru bilgilere sahip olmalarm: imkan
verir. Ek olarak, acik kaynak teknolojilerinin kullanimi, platformun
genis bir kullanic kitlesi i¢in erisilebilir ve uygun maliyetli olmasini
saglar. Genel olarak, deprem riski yliksek bolgelerdeki topluluklarin
dayanikliligini artirmak i¢in bir web tabanli platform gelistirilmesi,
6nemli bir adim olarak goriilmektedir.

Web uygulamalar1 Docker siire¢lerinde ¢alismak iizere tasarlanmig
ve Nginx sunucusunda yapilandirilmistir.

Uygulamalarda o6ncelikle Tiirkiye Deprem Haritasi ve AFAD
Deprem Veritabani kullanilmistir. Ayrica, 1/500.000 6lgekli MTA
jeolojik haritasindan da yararlanilmistir.

Bilindigi gibi, yiiksek seviyeli deprem tehlike bolgelerindeki
kritik tesisleri belirlemek Onemlidir. Bu, risk planlamasi ve
miidahale c¢abalarina yardimer olmanin yani sira, potansiyel
zarar gorebilirlikleri belirlemeye de yardimer olacaktir. Ayrica,
belirli bdlgelerin digerlerine gore daha ciddi depremler yasama
olasilig1 daha yiiksekse, bu bilgi, hassas altyapilarin nerede insa
edilecegi veya yeniden konumlandirilacagina iliskin kararlar
icin kullanilabilir. Baz1 uygulamalar, deprem tehlike bolgelerini
sorgulama ve bu bolgelerdeki kritik tesisleri belirleme 6zelligine
sahiptir. Genel olarak, uygulamalar kritik altyapi ile deprem risk
bolgeleri arasindaki iliskiyi gosteren tematik haritalar, infografikler
ve istatistiksel analizler olugturma yetenegine sahiptir.

Uygulamalardan biri yakinlik analizi yaparak kritik tesisler ile fay
hatlar1 arasindaki mesafeyi belirlemektedir. S6z konusu analiz,
kritik tesislerin fay tampon bdélgelerinde bulunup bulunmadigini
tespit etmeyi hedeflemektedir.

Anahtar Kelimeler: Deprem riski, CBS, Python programlama,
web servisleri
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Abstract

This study aims to develop a web-based platform that can assess
and manage earthquake hazards across a country.

The process of collecting and analyzing data on earthquake risk
involves utilizing Geographic Information System (GIS) tools, which
allow for the integration of various types of spatial data, such as
topography, geology, and seismicity. GIS tools enable researchers
to create detailed maps and visualizations that show the distribution
of earthquake hazards across a region. Once the data has been
collected and analyzed, the next step is to make this information
available online via web applications. These web applications are
developed using Python, which is a popular programming language
for scientific computing, and other open-source technologies such
as Grass_GIS, QGIS, and Jquery. These technologies provide the
necessary infrastructure to create robust web applications that can
handle large amounts of spatial data and deliver it to users in a
user-friendly and interactive manner.

The use of a web-based platform for earthquake hazard assessment
and management offers several advantages over traditional
methods. For one, it allows for real-time access to critical
information, which is essential during an emergency response.
It also facilitates collaboration between different stakeholders,
including government agencies, NGOs, and the public. The
platform can be easily updated with new data as it becomes
available, ensuring that decision-makers always have the most
accurate information at their disposal. Additionally, the use of
open-source technologies ensures that the platform is accessible
and affordable for a wide range of users. Overall, the development
of a web-based platform for earthquake hazard assessment and
management represents a significant step forward in improving
the resiliency of communities in earthquake-prone regions.

The web applications are designed to run on Docker containers and
are hosted on an Nginx server.

In the applications, primarily the Earthquake Hazard Map of
Tiirkiye and the AFAD Earthquake Database were used. In addition,
the 1/500,000 scale MTA geological map was utilized.

As known, it is important to determine which critical facilities are
located in high level earthquake hazard zones. This will help with
risk planning and response efforts, as well as identifying potential
vulnerabilities that need to be addressed. Additionally, if certain
areas have a higher risk of experiencing more severe earthquakes
than others,this information can inform decisions about where to
build or relocate vulnerable infrastructure. One of the applications
has a feature to allow it to query the earthquake hazard zones
and critical facilities located within these zones. In general, the
applications have the ability to create thematic maps, infographics,
and statistical analyses that show the relationship between critical
infrastructure and risk areas.

One of the applications is performing proximity analysis to assess
the distance between critical facilities and fault buffer lines. The
analysis aims to determine if the critical facilities are located within
the fault buffer zones, which could increase their vulnerability to
damage during an earthquake.

Keywords: earthquake risk, gis, open source tools, python

programming, web services
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Van ili, deprem iiretme potansiyeli bakimindan aktif tektonik
yapi