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ONSOZz

Insanoglunun seriiveni Kuvaterner’de baslar. Bu dénemde gecirdigimiz evrim bizleri daha ileri
teknolojileri gelistirme ve buna bagli olarak irkimizin birey sayisini milyar seviyesine ulastirma firsati
verdi. Gelistirdigimiz teknolojiler ve artan sayimiz bizleri kendimizi gezegenin efendileri gibi
hissetmemize neden oldu. Bugiin insanoglu yeryiiziinde var olmus tiim canlilardan ¢ok daha fazla
dogaya miidahale etmekte ve gezegenimizi paylastigimiz diger canlilari olumsuz etkilemektedir.
Bununla beraber gerek depremler gibi jeolojik kokenli gerekse tagkinlar gibi atmosferik kokenli doga
tehlikeleri ve bunlarin sonucunda gergeklesen afetler bizlere gezegenin asil efendisinin doganin
kendisi oldugunu hatirlatir. Iste Kuvaterner Sempozyumu insanliga doganin bir parcasi oldugunu
hatirlatmaya calisan bu nedenle ateskiireden tagkiireye, sukiireden buzkiireye ve havakiireden
canlikiireye kadar gezegenimizin farkli katmanlarini inceleyen doga bilimleri ¢aligmalarini ayni ¢ati
altinda toplayan Tiirkiye’deki tek etkinlik olmasi nedeniyle biiyiikk bir 6énem tasimaktadir. Tiim
insanligin gelecegi i¢cinde yasadigimiz gezegenimizin katmanlar1 arasindaki etkilesimlerin daha iyi
anlasilmasina baghdir ve Kuvaterner Sempozyumu bu etkilesimin insan ile olan iligkisinin ortaya
konmas1 agisindan c¢ok Onemli bir gorevi yerine getirmektedir. Ne yazik ki bu sene iginde
bulundugumuz salgin ortami nedeniyle fiziki olarak bir araya gelemedik ama yine evrimsel stire¢
icinde yaptiZimiz en iyi seyi yaparak ortama adapte olduk ve TURQUA sempozyumunu ozellikle
enstitlimiizde gorevli gen¢ arkadaslarin destegi ile cevrimici olarak gergeklestirdik. Sorunsuz
baslaylp sorunsuz bitirdi§imiz bu cevrimici sempozyum bizlere yeni firsatlar sundu. Onceki
sempozyumlarda ¢esitli nedenlerle katilamayan arastirmaci ve 6grenciler bu sayede bazen evlerinden
bazen isyerlerinden bazen de yolculuklari sirasinda sempozyuma katilma firsati buldular. Yaptigimiz
istatistikler bildiri bagina katilimc1 sayisinin fiziki olarak gergeklestirdigimiz sempozyumlardaki
katilimer sayisinin iki ya da ii¢ kat1 fazla oldugunu gosterdi. Gelecekte elbette bu salgin sona erecek
ve biz tekrar fiziki olarak bir araya gelecegiz ama belki de gelecek sempozyumlari melez yani hem
fiziki hem de ¢evrimigi olarak yapmak daha verimli olacaktir. Bu sayede ¢ok fazla insana ulasma
olanagi elde edebiliriz. Boyle bir etkinligin gergeklestirilmesi ve basarisi sadece etkinligi diizenleyen
Istanbul Teknik Universitesi Avrasya Yer Bilimleri Enstitiisii’niin emekleri sayesinde degil etkinlige
gerek sozlii gerekse poster bildirileri ile katilan arastirmacilarin yaninda etkinlige dinleyici olarak
katilan ve cumhuriyetimizin gelecegi olan geng 6grenci arkadaslarin da destegi sayesinde olmaktadir.

Gelecek yillarda da bu destegin siirmesi dilegiyle...
Saygilarimla.

Prof. Dr. Cengiz Yildurim

Diizenleme kurulu baskani
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ODUNSU TURLERIN SON 6000 YILDAKI DEGISIMLERININ FOSIiL
POLEN ANALIZIYLE INCELENMESI
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Muhammet Topuz?, Nurgiil Karhoglu Kihi¢?, Murat Karabulut?
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Email: ksutopuz@gmail.com

OZET

Gelisen teknolojilerle birlikte iyi bir kayit tutucu olan goller iizerinde paleocografya arastirmalar1 artmistir.
Alman karotlar yardimiyla polen analizleri, jeokimyasal gostergeler, makro ve mikro fosiller, gecmis
donem ortam o6zelliklerine dair ¢ikarimlarda bulunmayr miimkiin kilmaktadir. Arastirma alani olarak
secilen Gavur golii, Rift Vadisi'nin i¢inde siralanan sulak alanlarin en kuzeyinde yer almaktadir. ilkbaharda
25 km?2 yiizey alanina ulasabilen gol, yaz aylarinda tamamen kurumaktadir. Bitki ortiisiiniin hakim tiirlerini
Akdeniz Fitocografya bdlgesine ait bitkiler olusturmaktadir. Bu ¢alismayla; goliin dip sedimanlarinda fosil
polen analizleri yapilarak goliin ¢evresinde son 6000 yilda odunsu tiirlerde meydana gelen degisimlerin
ortaya ¢ikarilmasi amaglanmistir. Goliin 5 m derinliginden alinan karot tizerinde 10 cm ¢oziindrllkte fosil
polen analiz iglemleri “klasik yonteme” gore gerceklestirilmistir. Ayrica, ¢alismada 2 adet sediman
orneginde radyokarbon tarihlendirmesi de yapilarak yas derinlik egrisi olusturulmustur. Bdylelikle
vejetasyon degisimlerinin meydana gelis tarihleri de belirlenmistir. Polen analizleri sonucunda; 3 LPAZ
(Yerel polen birikme zonu) ayirt edilmistir. Indikator tiir baglaminda Quercus, Fraxinus, Alnus, Ulmus,
Carpinus ve Castanea birlikte degerlendirildiginde; Gavur Goli ve yakin cevresinde giiniimiiz ortam
kosullarindan farkli déonemler yaganmustir.

ABSTRACT

Paleogeographic research on lakes, which is a good record holder, has increased with the developing
technologies. Pollen analyses with the help of the taken cores, geochemical indicators, and macro and micro
fossils make it possible to make inferences about past environmental characteristics.

The Gavur Lake is located at the northernmost of the wetlands in the Rift Valley. Although the lake can
reach a surface area of 25 km? in spring completely dry in summer. The dominant species of vegetation
cover the plants belonging to Mediterranean Phytogeography. With this study; it is aimed to reveal the
arboreal species changes around the lake occurring in the last 6000 years by the fossil pollen analysis of
the bottom sediments of the lake. The fossil pollen analysis was carried out according to the “classical
method” at a resolution of 10 cm on the core taken from the depth of 5 m of the lake. In addition, the
radiocarbon dating of the two sediment samples was performed and the age depth curve was formed. Thus,
the dates of the vegetation changes have also been determined. As a result of pollen analysis; 3 LPAZ
(Local Pollen Assemblage Zone) is distinguished. When Quercus, Fraxinus, Alnus, Ulmus, Carpinus and
Castanea are evaluated together in the context of the indicator species, different periods have occurred in
Lake Gavur and its surroundings.
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OZET

Dikit gibi magara karbonat olusumlar eski sicaklik ve nem kosullarinin onlarca ile binlerce yillik zaman
dlgeginde yeniden kurgulanmasina olanak saglayan en dnemli karasal iklim arsivleri arasindadir. Ozellikle
geemis yagmur rejimi degisimlerini ortaya ¢ikaran yiiksek ¢oziiniirliiklii ve hassasiyetle yaslandirilmig
bolgesel dikit tabanli eski iklim kayitlari, gegmis medeniyetlerde su politikalarim belirleyen ve dolayisiyla
insanoglu-iklim-gevre iliskisinde gelecek tahminleri igin olduk¢a 6nem tasiyan verilerdir. Avrupa Birligi
destekli SPELEOTOLIA projesi kapsaminda Aydin-Karacasu ilgesinde yer alan Sirtlanini magarasindan
alman Holosen yagli SRT-5 dikit 6rnegi iizerinde su ana kadar yapilan ve yapilmasi planlanan ayrintil
mineraloji, izotop ve iz element jeokimyasi ¢aligmalan ile kapsamli ve ¢ok degiskenli bir veri seti
olusturulmasi, bdlgenin Holosen'deki iklim kosullarimin yeniden kurgulanmasi ve yakin donem
uygarliklarinin olas1 yasam kosullar1 hakkinda bilgi edinilmesi hedeflenmektedir. Sirtlanini magaras1t SRT-
5 Ornegi tzerinde yapilmig U-serisi tarihlendirme analizleri, dikit olusumunun Roma ve Osmanli
Imparatorlugu donemlerini kapsayacak sekilde 0.111 ve 1.825 bin yillari arasinda gergeklestigini
gostermektedir. Biiyiime ekseni boyunca yapilan mineralojik ¢caligsmalara gore dikit kesintisiz bir biiyiime
gostermekte ve genellikle ufak-orta boyutta ve uzun kolonsu kalsit kristallerinden olusmaktadir. Menderes
Masifi’nin Mesozoyik yasli mermerleri i¢inde olusmus Sirtlanini magarasindan alinan su ornegi izotop
verisi (0180VSMOW = -7,8%0, SDVSMOW = -41,6%o) dikiti olusturan giincel damlama suyunun
bolgedeki diger magara sularina gore O ve D igerigi agisindan daha fakirlesmis oldugunu gostermektedir.
Projenin diger is paketleri iizerindeki ¢aligmalar devam etmekle birlikte elde edilen sonuglarin Tiirkiye ve
Dogu Akdeniz deki diger iklim kayitlariyla karsilastirilarak yorumlanmasi halen devam etmektedir.

ABSTRACT

Cave carbonate formations, such as stalagmites, are one of the most important terrestrial climate archives
for reconstructing past temperature and humidity conditions at decadal to millenial scales. Precisely-dated,
high-resolution, stalagmite-based regional paleoclimate records particularly constrain variations in past
rainfall regimes, and thus provide important data regarding water management policies of past civilizations,
and also for future climate projections within the context of human-climate-environment interactions.

Within the scope of the EU-funded SPELEOTOLIA project, mineralogical, isotope and trace element
geochemical analyses of the Holocene SRT-5 stalagmite sample from Sirtlanini Cave (Karacasu-Aydin)
have been undertaken. An extensive multi-proxy dataset will be developed to reconstruct the regional
Holocene climate variability and to provide information on living conditions of recent Anatolian
civilizations. U-series dating of SRT-5 showed that stalagmite growth occurred during the Roman and
Ottoman rule of Anatolia, between 0.111 (£0.034) and 1.825 (+0.421) thousand years (before present).
Mineralogical analyses performed along the stalagmite growth axes revealed almost continuous growth
with widespread fine-to medium-grained elongated columnar calcite, occasional dendritic texture and
visible annual banding. Drip water samples from Sirtlanini Cave, hosted in Mesozoic marbles of Menderes
Massif, have depleted O and D isotope signatures (8**Ov.smow = -7.8%o, SDv-smow = -41,6%o0) compared to
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other regional cave records. This study is currently ongoing and obtained data will be integrated to other
climate records from Turkey and Eastern Mediterranean.
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YERKOPRU SELALESI (HADIM) VE YAKIN CEVRESININ KARST
JEOMORFOLOJISI

KARST GEOMORPHOLOGY OF YERKOPRU WATERFALL (HADIM) AND
NEARBY AREA

Sevgi Tatar' ve Merve Islkl

! Usak Universitesi, Cografya.Boliimii,64000 Usak
Email: sevgi.tatar@usak.edu.tr

OZET

Goksu Nehri {izerinde yer alan Yerkoprii Selalesi Konya ili Hadim ilge sinirlart igerisinde bulunmaktadir.
Kaynagini Toroslardaki Geyik Daglarindan alan Goksu Nehri ve kollari, sahanin kalkerli yapisi nedeniyle
oldukca 6nemli karstik sekiller meydana getirmistir. Inceleme sahasi karstlasmanin, olusumu ve gelisimi
bakimindan tipik orneklere sahiptir. Orta Toroslarin kuzey kesimlerinde yer alan Hadim, daglik bir arazi
yapisina sahiptir. Alp Orojenezi ile bugiinkii goriinlimiinii alan sahada kivrimli bir yap1 s6z konusudur. Bu
nedenle antiklinal ve senklinaller bulunmaktadir. Bunun yaninda fay hatlar1 da sahada ¢okga goriiliir. Saha
kuzeybati-giineydogu yonlii bir yapisal dizilis gosterir. Yerkoprii Selalesi ve yakin ¢evresinde, karstlagsma
tizerinde etkili bariz bir hidrografik hat olan Goksu Nehri disinda, kii¢iik dereler, fliivyal siiregler ile
meydana gelen asinim satihlari ve taragalar goriilmektedir. Ayni zamanda 6nemli bir kaynak durumunda
olan Karasu kaynag1 da kalsiyum karbonat icermesi nedeniyle kalkerli yapida traverten olusuklarina neden
olmaktadir. Bu c¢alismada Yerkoprii Selalesi ¢evresindeki arazide goriilen karstik sekiller ile bunlarin
olugsmasinda ve gelismesinde etkili olan fiziki cografya faktorleri incelenmistir. Karstlagma icin uygun
sartlar tagiyan yerlerde lapya, dogal tiinel, dogal koprii, sarkitlar, travertenler ve magaralar gibi karst
topografyasina ait sekiller gelismistir. Arastirma alanindaki karstlasmay1 denetleyen jeolojik, jeomorfolojik
basta olmak iizere cografi etkenler {izerinde genel 6zellikleri ile durulmus, daha sonra Yerkoprii Selalesi
cevresindeki arazide goriilen Kkarst topografyasinin unsurlari ele alinarak olusumlari ve gelisimleri
incelenip, fiziki cografya sartlariyla iliskileri arastirilmistir.

ABSTRACT

Yerkopri Waterfall located on Goksu River Hadim district of Konya province within the boundaries of the
borders. Goksu River and its arms, which are sourced from the Deer Mountains in Taurus, are very
important due to the limestone structure of the field karstic shapes. The review area has typical examples
of karstification, formation and development.

Hadim is located in the northern parts of the Central Taurus, a mountainous terrain contain. With Alpine
orogenesis, there is a curvy structure on the field that takes its present appearance. Therefore, there are
anticline and synclines. Besides, the fault lines are also seen in the field a lot. The area shows a structural
aligning northwest-southeast direction. Outside the Goksu River, an obvious hydrographic line that is
effective on karstification, in and around Yerkodpri Waterfall, abrasion surface and terraces that occur with
small streams, fluovyal processes and can be seen. At the same time, Karasu source, which is an important
source, causes travertine in limestone structure due to calcium carbonate.

In this study, karstic shapes seen in the terrain around the Yerkopri Waterfall and physical geography
factors that are effective in the formation and development of them were examined. Land observations were
carried out while the study was being created The maps of the study area were made using Geographic
Information Systems (GIS) and the accuracy of these maps were confirmed by field observations.

Karst topography shapes such as lapse, dolin, naturel tunnel, natural bridge, stalactites, travertines and caves
have developed in suitable places for karstification. It is focused on the general charesteristic of especially
geological, geomorphological, geographic factors which controls the karstification in the searching area,
and then it is dealth with the elements of karst topography seen around the Yerkoprii Waterfall area, 1ts
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formation and development are examined and relations with physical geography conditions have been
increased.
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KAZ DAGI'NDA PERIGLASYAL SEKILLERIN JEOMORFOLOJIK
EVRIMI, TOPRAK OLUSUMU VE iKLiM ETKISi (KUZEYBATI
ANADOLU-TURKIYE)

EFFECT OF CLIMATE AND SOIL FORMATION, GEOMORPHOLOGICAL
EVOLUTION OF PERIGLACIAL MORPHOLOGY ON KAZ MOUNTAIN
(NORTHWESTERN ANATOLIA-TURKEY)

Volkan Dede!, Murat Tiirkes?, Orhan Dengiz3, Hiiseyin Senol *

1Ara’ahan Universitesi, Cografya Boliimii, 75002 Ardahan
2Bogazigi Universitesi, Iklim Degisikligi ve Politikalar: Uygulama ve Arastirma Merkezi,346342 Istanbul
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OZET

Kuzeybati Anadolu’da yer alan Kaz Dag1 (1774 m) uygun cografi konumu, yiikselti ve baki kosullari
sayesinde periglasyal sekiller agisindan 6nem tasir. Kaz Dagi genel olarak Paleozoik yasli mermer ve
gnayslardan olusan bir jeolojik-jeomorfolojik masiftir. Kaz Dagi’nin orman iist sinirinda subalpin bitki
kusaginda girland, ¢ember ve tas kiimesi gibi periglasyal sekiller ile girland taracalarinin olusumuyla
baglantili blok akintilart bulunur. Alansal dagilis bakimindan diiz ve diize yakin mermerler {izerinde
cemberler, daha egimli alanlardaki gnayslar {izerinde ise girlandlar yer almaktadir. Kaz Dagi’nin genel
olarak kuzey, kuzeybati, dogu ve kuzeydoguya bakan yiiksek orta ve yiiksek yamaglar béliimlerinde nemli
iliman orman biyotopunun yetismesine uygun ekolojik kosullar1 destekleyen nemli ve yer yer ¢ok nemli
bir dag iklimi egemendir. Klimatolojik periglasyal (morfojenetik) siire¢ ¢oziimlemesine gore, Kaz Dagi
zirveler bolimiinde, genel olarak Aralik-Mart déneminde donma + donma-¢6ziilme, Kasim ve Nisan
aylarinda donma-¢6ziilme + ayrigma, Nisan-Kasim doneminde ise donun etkili olmadig1 ayrigsma siiregleri
egemendir. Bir ilk degerlendirme olarak, giiniimiizde, Kaz Dagi’nin zirveler boliimiinde periglasyal yer
sekli olusum siireclerinin [donma, donma-¢6ziilme, ayrisma (fiziksel ufalanma ve kimyasal ¢dziilme),
akma, siiriklenme, vb.] etkili oldugu soylenebilir. Arazi ¢alismalarinda subalpin kusaktaki periglasyal
sekilleri en iyi temsil eden 130 periglasyal seklin en, boy ve yiikseklik 6lgiimleri yapilmistir. Periglasyal
sekillerin betimsel istatistikleri, 8l¢iim yapilan mikro-alanlara gore hesaplanmustir. Ornegin, Sarikiz Tepe
dogu boliimiinde gozlenen ¢ember sekillerinin (ortalama yiikselti: 1687.6 m) betimsel istatistikleri 6zet
olarak soyledir: Ortalama uzunluk (cm), genislik (cm) ve yiiksekligi (cm), sirasiyla, 66.7, 57, 19.8 cm;
givenilirlik ~ dizeyi (cm) (% 95 giivenirlikle),7.73,6.79,2.99 cm; degisim  katsayisi
(%),16.19,16.64,21.13. Veri c¢iftlerine iliskin gdzlenen nicelikler arasindaki iligkilerin dogasini ve
biiylikliiglinli ortaya ¢ikarabilmek amaciyla, evren degerli Pearson iligski katsayisi r, en kiigiik kareler
dogrusal regresyon esitligi ve determinasyon katsayisi (R2) hesaplanmistir. Bu ¢alismanin diger bir 6zgiin
amaci ise, farkli periglasyal sekillerin ayni iklim kosullar altinda fakat farkli ana materyaller {izerinde
olugsmus topraklarin pedolojik siire¢lerinin ve mineralojik 6zelliklerinin incelenmesidir. Topraklarin yiizey
horizonlar1 disinda herhangi bir pedolojik gelisim bulunmayip genellikle A/R horizonu dizilimlidir. Bu
nedenle, s6z konusu topraklar geng topraklar olarak nitelendirilen Entisol ordosunda siniflandirilmustir.

ABSTRACT

Mount Kaz (Ida) (1774 m), which is located in Northwest Anatolia, is important in terms of periglacial
formations due to its convenient geographical location, elevation and exposure conditions. Mount Kaz is a
geological-geomorphological massive consisting of Paleozoic marbles and gneisses. Periglacial formations
such as garland, circle, and stone cluster, and block currents associated with the formation of garland
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terraces are found in the subalpine vegetation zone at the upper boundary of Mount Kaz. In terms of spatial
distribution, there are circles on flat and nearly flat marbles, and garlands on gneisses in more inclined
areas. A humid and partly very humid mountain climate that supports ecological conditions suitable for the
growing of a humid temperate forest biotope is dominant, generally on the middle and high altitude slopes
facing north, northwest, east, and northeast of the Mount Kaz. According to the climatological periglacial
(morphogenetic) process analysis, in the summit section of the Mount Kaz, the dominant processes, in
general, are freezing + freezing-thawing in the December-March period, freezing-thawing + weathering in
the November and April months, and weathering in which frost is not effective in the April-November
period. In the field studies, the width, length, and height measurements of 130 periglacial formations that
supposed to best represent the periglacial formations in the subalpine zone were made. The descriptive
statistics of the periglacial formations were calculated according to the measured micro shapes. For
example, the descriptive statistics of the circle formations (average elevation: 1687.6 m) observed in the
eastern part of Sarikiz Hill are as follows: average length (cm), width (cm), and height (cm) were 66.7, 57,
19.8 cm, respectively; confidence levels (cm) with 95% confidence were 7.73, 6.79, and 2.99 cm,
respectively; the coefficients of variation (%) were 16.19, 16.64, and 21.13, respectively. In order to reveal
the nature and magnitude of the correlations between the observed quantities of data pairs, the parametric
Pearson correlation coefficient r, the least-squares linear regression equation, and the coefficient of
determination (R2) were calculated. Another unique purpose of this study is to examine the pedological
processes and mineralogical characteristics of soils formed under the same climatic conditions but on
different parent materials of various periglacial formations. Apart from the surface horizons of the soils,
there is no pedological development, and generally, there is the A/R horizon alignment. For this reason, the
soils in question were classified in the Entisol ordo, which is described as young soils.
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ACIGOL (NEVSEHIR) KALDERASININ BATI KESIMINDE YER ALAN
MAAR VOLKANLARININ VOLKANOLOJIK EVRIMIi

VOLCANOLOGICAL EVOLUTION OF MAAR VOLCANOES IN THE
WESTERN PART OF ACIGOL (NEVSEHIR) CALDERA

Goksu Uslular' ve Gokee Gencalioglu Kuscu1

' Mugla Sitki Kogman Universitesi, Jeoloji Miihendisligi Béliimii Universitesi, 48000 Mugla
Email: goksuuslular@mu.edu.tr

OZET

Acigol kaldera ¢okiintlisiinde hem felsik bilesimli lav domlar1 ve maarlar, hem de mafik bilesimli ciiruf
konileri bulunmaktadir. Bu ¢alismada, kalderanin bati kesiminde yer alan KB-GD yoneliminde olugmus
Inalli, Kalecitepe, Acigdl, Giineydag ve Korudag maar volkanlarinin depolanma dzelliklerinin (tane boyu
dagilimi, 2 boyutlu jiivenil tane morfolojisi, yogunluk ve gozeneklilik) detayl bir sekilde ortaya konmasi
amaclanmaktadir. Calisma alaninin KB ucunda yer alan inalli maar1 disindaki diger maarlar lav domlari ile
birlikte (i¢ ice sekilde) olusmustur. Bu da kiiciik bir alanda farkli morfolojilere sahip maar volkanlarinin ve
freatomagmatik-magmatik aktivite siiregleri arasindaki iligkinin incelenmesine olanak saglamustir.

Giincel bulgularimiz ve literatiirdeki mevcut radyometrik yaslar dogrultusunda, bolgedeki monojenetik
volkanizmanin evriminin sirastyla: (1) Acigdl kalderasini olusturan patlama sonrasi olusan andezitik lav
akintis1 ve piroklastik temel {izerine yaklasik 26.2 ky’dan 6nce freatomagmatik patlamalarla Acigol maart
disindaki diger maarlarin olusmasi, (2) ayni magma kanallarinin (rejiivenasyon) kullanilmasiyla 26.2 ile
20.2 ky arasinda magmatik aktivite ile Kalecitepe, Giineydag ve Korudag lav domlarinin geligimi, (3)
muhtemelen magma akisinda ve hidrojeolojik kosullarda meydana gelen degisimler sonucunda yanal olarak
birbirini takip eden magma kanallar1 boyunca gelisen freatomagmatik patlamalar sonucunda bilesik 3 adet
maarin (Acigol) olusumu seklinde 3 asamada oldugu diisiiniilmektedir. Ayrica, Acigdél maarlarina ait
mevcut yas araligi (20.9-19.7 ky) diisiiniildiigiinde, 2. ve 3. asama arasinda fazla zaman farki olmadigi ve
de bdlgenin hidrojeolojik ve iklimsel kosullarinin olduk¢a degisken oldugu sonucuna varilmaktadir.
Bu ¢aligma 118Y360 nolu TUBITAK projesi tarafindan desteklenmistir.

ABSTRACT

The lava domes and maars with felsic composition and mafic scoria cones are both found in the Acigdl
caldera subsidence. In this study, we aim to reveal detailed depositional characteristics (e.g. grain size
distribution, 2D juvenile clast morphology, density, and vesicularity) of maars located along with the NW-
SE trend in the western part of the caldera. Other maars are formed together with the lava domes (nested
maars), except for the Inalli maar located at the NW edge of the study area. This enables us to study the
maars with different morphologies and also the relationship between phreatomagmatic and magmatic
eruption processes within a restricted region.

In line with our recent findings and the available radiometric ages in the literature, we proposed three
evolutionary processes for the monogenetic volcanism in the region, respectively: (1) maar-forming
phreatomagmatic eruptions (except for Acigél maars) over the basement of andesitic lavas and pyroclastics
formed after the caldera-forming eruptions (> ~26.2 ka), (2) the formation of lava dome complexes on the
center of maars (Kalecitepe, Giineydag, and Korudag) via rejuvenation processes (26.2-20.2 ka), (3) the
formation of compound Acigol maars with phreatomagmatic eruptions along with the lateral movement of
the vents, possibly due to the changes in magma flux and hydrogeological conditions. In addition, there
would be no significant time interval between 2. and 3. stages considering the available age interval of
Aci1g6]l maar (20.9-19.7 ka), and it can be concluded that the hydrogeological and climatic conditions were
probably unsteady in the region.
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HAFIF BiR INSANSIZ HAVA ARACI KULLANARAK MAAR
VOLKANLARININ 3B MODELLENMESI

3D MODELLING OF MAAR VOLCANOES USING A LIGHTWEIGHT
UNMANNED AIR VEHICLE

Goksu Uslular' ve Gonca Gencalioglu-Kuscu?

' Mugla Sitki Kogman Universitesi, Jeoloji Miihendisligi Béliimii Universitesi, 48000 Mugla
Email: goksuuslular@mu.edu.tr

OZET

Maar volkanlar1 kadeh veya yayvan bir tabak sekline benzer krater yapisi ile ciiruf konilerinden sonra
diinyada en c¢ok bulunan monojenetik volkanlardir. Freatomagmatik siireclerle olustugu bilinen maar
volkanlarinin patlama dinamiklerine yonelik c¢esitli modeller mevcuttur. Termodinamik ve mekanik temelli
modellerin yanmi sira 6zellikle maarlarin morfolojik parametrelerine bagl olarak olusturulan modeller
siklikla kullanilmaktadir. Cesitli sekillerde (6r. sayisal yiikselti modelleri-SYM Uzerinden) 6lgllen
morfolojik parametrelerin kullanildigi matematiksel formiiller yardimiyla patlama sirasinda agiga ¢ikan
enerji ve toplam hacim gibi fiziksel 6zellikler tahmin edilebilmektedir. Bu patlama modellerinin hassasiyeti
de dogrudan morfolojik parametrelerin 6lgiildiigii kaynagin ¢ozliniirliigiine bagh olarak degismektedir. Yer
bilimlerinin birgok alaninda kullanilmaya baslanan hafif insansiz hava araglar1 (IHA) ile {iretilmis yiiksek
¢Oziiniirlikli dijital ylizey modellerinin bu hassasiyeti arttirmak adina 6nemli bir katki sunacaktir. Bu
dogrultuda, ¢caligma kapsaminda Orta Anadolu Volkanik Bolgesi’nde bulunan maarlardan 12 tanesi (Cora,
Inally, Kalecitepe, Acigol (Nevsehir), Icik, Narligol, Kutoren, Karafatma, Acigol (Karapinar), Mekego6li,
Yilanobrugu ve Mekeobrugu) 3B yeryiizii modelleri olusturulmasi amaciyla hafif IHA ile modellenmistir.
Cesitli yiiksekliklerden ¢ekilen koordinatli hava fotograflarinin Agisoft Metashape yazilimi kullanilarak
islenmesi sonucu ¢oziiniirliikleri 7 ile 50 cm arasinda degisen dijital ylizey modelleri ve ortorektifiye hava
fotograflart olusturulmustur. Bu modeller iizerinden 6lgiilen morfolojik parametrelerin (6r. krater taban
genisligi) diger goriintii kaynaklar1 (30 m ¢oziiniirliiklii SYM) ile 6lgiilen degerlere gore 6zellikle kiigiik
boyuttaki maarlarda oldukga farklilik gosterdigi gozlenmistir. Boylelikle karsilagtirmali olarak maarlarin
patlama dinamigi 6zellikleri belirlenmis ve farkliliklari tartigilmistir. Elde edilen bulgularin hem genel
anlamda maar volkanlarinin olusum mekanizmasinin anlagilabilirli§ine, hem de bulunduklar1 bolgelerin
volkanik risk analizlerine dogrudan katki saglayacagi diisliniilmektedir. Bu calisma 118Y360 nolu
TUBITAK projesi tarafindan desteklenmistir.

ABSTRACT

Maar volcanoes with scoria cones are the most common monogenetic volcanoes in the world. There are
various models proposed for the eruption dynamics of maars formed by phreatomagmatic eruptions. In
addition to thermodynamic and mechanics-based models, the morphology-oriented ones are mostly used.
Physical properties such as energy released during the explosion and total volume can be estimated with
the help of mathematical formulas using morphological parameters measured in various ways (e.g. via
digital elevation models-DEMS). The sensitivity of these models also directly depends on the resolution of
the source where the morphological parameters are measured. High-resolution DEMs produced with light
unmanned aerial vehicles (UAV), which are being used in many areas of earth sciences, will make an
important contribution to increasing this sensitivity. With this purpose, we created 3D surface models of
maars in the Central Anatolian Volcanic Province (Cora, Inalli, Kalecitepe, Acigdl (Nevsehir), icik,
Narligél, Kutéren, Karafatma, Acigél (Karapinar), Mekegolii, Yilanobrugu, and Mekeobrugu) by
processing the UAV-based orthophotos on Agisoft Metashape software. The resolution of DEMs and
orthomosaic range between 7 and 50 cm. The morphological parameters measured on these models (e.g.
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width of crater base) differ from the values measured on other DEMs (30 m resolution), especially in small-
sized maars. We comparatively determined the eruption dynamics of maars and discussed the main
differences. The findings obtained here will directly contribute to the understanding of both the
evolutionary mechanism of maar volcanoes in general and the volcanic risk analysis of the region.

20-23 Ekim 2020 istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiist, Istanbul | Tiirkiye

18



TURQUA

ILGAZ DAGLARI'NDA (BATI KARADENIZ-TURKIYE) YEREL
IKLIMIN MORFOJENETIK ETKISi VE PERIGLASYAL SEKILLERIN
GELISiMi

MORPHOGENETIC EFFECT OF THE LOCAL CLIMATE AND
DEVELOPMENT OF PERIGLACIAL LANDFORMS ON ILGAZ
MOUNTAINS (WESTERN BLACK SEA-TURKEY)

Volkan Dede!, Murat Tiirkes?, Orhan Dengiz3, Hiiseyin Senol*

lArdahan Universitesi, Cografya Boliimii, 75002 Ardahan
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OZET

Kuzey Anadolu Daglari’nin Bat1 Karadeniz boliminde bulunan ve genel olarak nemli-soguk bir orta enlem
ikliminin goriildiigii [lgaz Daglar1 (2587 m) periglasyal sekiller agisindan dikkati ¢eker. Kastamonu’nun
yaklasik olarak 30 km giineyinde, Ilgaz il¢esinin 20 km kuzeydogusunda yer alan Ilgaz Daglari, genel
olarak Mesozoik metamorfikler ve volkanikler ile Paleosen ve Eosen yasli ¢esitli ¢okel kayaclarindan
olugmus bir yiikselimdir. Illgaz Daglari’nin Karadeniz’e kus ugusu uzakligi ise yaklagik 100 km’dir. llgaz
Daglari, batida Kiiglikhacet (2546 m) ile doguda Biiyiikhacet (2587 m) tepeleri olmak lizere iki boliimden
olugur. llgaz Daglari’nin diiz ve diize yakin zirveler kusaginda gemberler, tas kiimeleri, tufurlar; daha egimli
kuzey ve giiney yamaglarinda ise girlandlar, tas seritleri, konjelitiirbasyon depolar1 ve blok akintilari
bulunur. Giiney yamaglarda yer yer girlandlar, tag kiimeleri ve gemberler i¢ ige gegmis durumdadir. Ilgaz
Daglari’nda yaklasik 1700-2000 m yiikseltilerde genel olarak girlandlar, konjelitiirbasyon depolar1 ve blok
akintilar1 gozlenirken, yaklasik 2000 m yiikseltilerde uzanan zirveler kusaginda, tas kiimeleri, tufurlar, tas
seritleri ve gemberler yayilig gosterir. Ilgaz Daglari’nin yiiksek boliimlerinde (genel olarak 1500-2000 m),
buradaki nemli 1liman orman vejetasyonunun olusumunu da denetleyen ¢ok nemli ve nemli iklim kogullar
egemendir. Periglasyal jeomorfolojinin olustugu béliim ise, hava sicakliginin belirgin olarak daha diisiik
oldugu 1700-2300 m diizeylerinde yer alir. Ilgaz Daglari’nin yiiksek yamaclarinda ve Alpin zirveler
béliminde, genel olarak Aralik-Mart doneminde donma, Ocak ayinda 29 giin ile tiimiiyle donma, Ekim-
Kasim ve Nisan-Mayis donemlerinde esas olarak donma-¢6zilme, Haziran-Ekim déneminde ise donun
etkili olmadig1 ayrigsma siirecleri egemendir. Bu ¢alismada arastirilan diger bir konu ise, llgaz Daglarinin
yiiksek yamagclar ve zirve kusaginda farkli yiiksekliklerde gelismis periglasyal sekiller iizerinde olusmus
topraklarin fiziko-kimyasal 6zellikleri ve pedolojik gelisimlerini incelemektir. Bu amagla farkli sekillere
ait 27 adet toprak drneklemesi yapilmis ve en kaba biinyeli topraklar (tin, kumlu tin) gember sekillerde
belirlemigken, kil oran1 en yiiksek olanlar topraklar girland sekillerdir. Organik madde tiim periglasyal
sekillerde yiikseklik arttikca azalma egilimi gostermistir. En diisiik pH degerlerinin belirlendigi
konjelitiirbasyon depolar1 ve ¢gember sekiller kuvvetli asit reaksiyonludur. Buna karsin girandlar tizerinde
olusmus topraklar ndtr ya da hafif alkali reaksiyonludur. Tiim sekillere ait topraklar pedolojik gelisimin
baslangi¢ evrelerinde olup yiizey alti tan1 horizonlar1 yoktur. Bu nedenle, bu topraklar gen¢ olarak
nitelendirilmis ve toprak simiflamasinda Entisol ordosuna dahil edilmistir.

ABSTRACT

The llgaz Mountains (2587 m), located in the Western Black Sea sub-region of the North Anatolian
Mountains, where a generally humid-cold mid-latitude climate exists, draw attention in terms of periglacial
formations. The llgaz Mountains, located approximately 30 km south of Kastamonu and 20 km northeast
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of llgaz district, are a highland area generally composed of Mesozoic metamorphics and volcanics and
various Paleocene and Eocene sedimentary rocks. The average direct distance of the llgaz Mountains to the
Black Sea is about 100 km. The Ilgaz Mountains consist of two parts, Kiigtikhacet Hill (2546 m) in the west
and Bilyukhacet Hill (2587 m) in the east. There are various periglacial landforms including circles, stone
clusters, and thufurs in the flat and nearly flat summit zone of the llgaz Mountains. On the more inclined
northern and southern slopes, landforms are characterized with garlands, stone strips, congeliturbation
deposits, and block currents. On the southern slopes, there are garlands, stone clusters, and circles
intertwined from place to place. In general, garlands, congeliturbation deposits, and block currents are
observed at altitudes of about 1700-2000 m in the Ilgaz Mountains, while stone clusters, thufurs, stone
strips, and circles are observed in the summit zone extending at altitudes of about 2000 m. In the higher
parts of the llgaz Mountains (generally 1500-2000 m. a.s.l), very humid and humid climate conditions are
dominant, leading to the formation of humid temperate forest vegetation here. The part where periglacial
geomorphology is formed is located at altitudes of 1700-2300 m, where the air temperature is significantly
lower. On the higher slopes of the llgaz Mountains, and in the Alpine summits, the dominant processes, in
general, are freeze in the December-March period, wholly freeze with 29 days in January, mainly freeze-
thaw in the October-November and April-May periods, and weathering in which the frost is not effective
in the June-October period. Another subject investigated in this study is the examination of the physico-
chemical characteristics and pedological development of the soils formed on the periglacial formations that
developed at different altitudes on the higher slopes of the llgaz Mountains and in the summit zone. For
this purpose, 27 soil samples belonging to different formations were examined, and the most coarse-
textured soils (loam, sandy loam) were determined in circular formations, while the soils with the highest
clay ratio were garlands. Organic matter tended to decrease with increasing altitudes in all periglacial
formations. Congeliturbation deposits and circular formations, in which the lowest pH values were
determined, have a strong acid reaction. On the other hand, the soils formed on garlands have a neutral or
slightly alkaline reaction. The soils of all formations are in the initial stages of pedological development,
and there are no underground diagnostic horizons. For this reason, these soils were described as young soils
and included in the Entisol ordo in the soil classification.
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AKDAG (ALANYA) GEC PLEYIiSTOSEN BUZULLASMALARININ
IZLERIi VE PALEOIKLIMSEL YORUMLAMASI

TRACES OF LATE PLEISTOCENE GLACIATIONS IN AKDAG (ALANYA)
AND ITS PALEOCLIMATIC IMPLICATION
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OZET

Bat1 Toroslarda batidan doguya dogru Sandras Dagi, Akdag (Kas), Karadag, Beydaglari, Davras Dagi,
Barla Dagi, Dedegdl Daglar1 ve Geyik Daglar1 Pleistosen buzlagmasina maruz kalmis daglardir. Bu
daglarda aktiiel buzul yer almamasina ragmen Pleistosen buzullagmalarinin izleri hala tazeligini
korumaktadir. Bu daglarin disinda Bati Toroslarda Pleyistosen buzlagmalarina ugramis ancak gerek
literatlir gerekse de buzullasma envanterinde yer almayan daglarin tespiti son zamanlarda yiiksek
¢Oziiniirlikli uydu goriintiileri yardimiyla olanakli hale gelmistir. Bu ¢alismada Bati1 Toroslarda daha 6nce
literatiirde yer almayan Akdag’daki (Alanya) buzullagsma izleri 6nce uydu goriintiilerinden belirlenmis,
sonrasinda yapilan arazi ¢alismalariyla (2019 yaz) yerinde incelenmek suretiyle tespit edilmistir.
Alanya’nin 60 km kuzeydogusunda yer alan Akdag 2451 m zirveye sahip olup bilyiikk Ol¢iide
karbonatlardan olusur ve 1600 metre iizerinde tazeligini koruyan buzul aginim ve birikim izlerini barindirir.
Akdag’in zirve kisimlari bu goriiniimii ile yiliksek bir karstik kiitle izlenimi vermesinin yaninda
Pleistosen’de biiyiik 6l¢iide buzullagmalara maruz kalmistir. Akdeniz iizerinden gelen GB sektorli nemli
hava kiitlelerine direk agik oldugundan orografik karakterli yagislarin olusumuna imkan tanir. Bu da
Pleistosen’in soguk dénemlerinde buzullarin beslenmesini ve buna bagl olarak buzullagmanin seyrini
etkilemistir. Akdag’da 15°den fazla gelismis sirkten ve 6 km uzunlugunda bir buzul vadisinden bahsetmek
miimkiindiir. 8 adet sirk dagin kuzey ve kuzeybati kanadinda gelismis iken diger 7 sirk dagin merkezinde
buzul vadisinin baglangicini olusturur. Dagin kuzey kanadindaki sirklerin 6niindeki morenler 1600 m
seviyelerine kadar inerken buzul vadisinin sonundaki nihai morenler ise 1570 m seviyerine kadar inmistir.
Bu seviye Bati Toroslar i¢in olduk¢a algak olmasi Plesitosen buzullagmalarinin bu bolgedeki etkinligi
acisindan diger dikkat g¢ekici husustur. Bu ¢alisma ile Bati Toroslarda yeni tespit edilen Akdag buzul
sahasinin jeomorfolojik 6zellikleri cografi bilgi sistemleri, uzaktan algilama yontemleri ve kapsamli arazi
calismalari ile desteklenerek ortaya konmaya calisilmustir.

ABSTRACT

Mount Akdag, located 25 km northeast of Alanya (2451 m above sea level a.s.l.), and largely made up of
carbonates, is one of the mountains exposed to Late Quaternary glaciation in the Western Taurus
Mountains. Although today, there are no modern glaciers, the traces of the Late Quaternary glaciers and
rock glaciers are still fresh. In this study, geomorphological features related to the glaciations in Mount
Akdag, which were not previously reported in the literature, were first identified from satellite images, and
then verified by field studies. The geomorphological development of Mount Akdag during the Quaternary
was explained by considering its climatic and karstic characteristics. For this purpose, spatial data obtained
from field studies, unmanned aerial vehicles and meteorological stations were analysed using geographic
information systems. Akdag is directly open to humid air masses coming from the SW sector over the
Mediterranean Sea, resulting in heavy orographic precipitation that encouraged the growth of glaciers. In
addition, glacier reconstruction and pELA estimates have been made to contribute to the interpretation of
glacial geomorphology. The pELA in Mount Akdag was calculated with the AABR ratio of 1.69, and was
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found to be around 2030 m a.s.l. More than 15 cirques and a 6.5 km long glacial valley in Mount Akdag
indicate the presence of glaciers. Reconstruction of the paleoglaciers shows that the lowest altitude reached
was 1410 m a.s.l. At their maximum extent glaciers covered an area of ~ 14 km2, with a volume of ~ 1 km3
and had an average thickness of 60 m with a maximum glacier thickness of ~ 200 m.
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ABSTRACT

Urmia Lake as a world-scale large hypersaline lake experienced extreme water level fall due to natural and
anthropogenic causes during the last two decades. The water level fall and consequent water salinity
increasing lead to deposition of evaporate minerals as a salt crust on the lake floor sediments. However, the
salt deposition and dissolution parameters, salt deposition rate, and temporal and spatial salt thickness
variation in Urmia Lake still is poorly known. The study of Urmia Lake sediment characteristics through
the investigation of the sediment succession in 90 sedimentary cores from different parts of the lake
covering the last 40 years (1977-2017), provides a prospect to better understand the salt depositional system
and salt thickness variation. Our results indicate that the sedimentary system of Urmia Lake changed from
a permanent hypersaline lake with predominantly terrigenous-biochemical material rapidly to a seasonally
changing playa sedimentary environment with predominantly chemical (evaporate) sediment deposition
during the last two decades. These changes lead to rapid salt deposition and the formation of a salt crust
with a maximum thickness of 295 centimeters overlying the terrigenous sedimentary sequence. The salt
crust thickness has a positive relationship with water depth; namely with increasing water depth, the salt
crust thickness is increasing. Also, the salt deposition rate has an exponentially negative relation with the
lake water level fluctuation. The average sedimentation rate in the northern and southern parts of the lake
is respectively 466 and 270 times higher than the sedimentation rate before the lake shrinkage.
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FATAL LANDSLIDE DATABASE OF TURKEY (FATALDOT)
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OZET

Ulkemizde dliimeiil heyelan olaylarmin meydana geldigi bilinmektedir; ancak bu heyelan olaylarmin
katologlanarak, siireklelik arz edecek bigimde kaydedilmesi giiniimiize kadar ihmal edilmistir. Heyelanlarin
zamansal ve mekansal dagilimlarinin bilinmesi 6liimlerin ve zararlarin daha iyi anlagilmasini, 6nleyici ve
kayiplar1 daha aza indirgeyecek planlamalarin yapilmasini saglar. Bu da ancak sistematik envanterlerin
olusturulmasi ile miimkiindiir. Bu ¢alismada, iilke capinda 6liime neden olan heyelanlarin zamansal,
mekansal dagilim karakteristikleri ile bu dagilimi kontrol eden faktorlerin kapsamli bir sekilde anlasilmasi
icin yeni bir veri taban1 olusturulmustur. Tiirkiye’de Cumhuriyet tarihi boyunca meydana gelen 6limciil
heyelanlar, dijital ve yazili medya araclar1 kullanilarak tespit edilmis ve Tiirkiye Oliimciil Heyelan Veri
Taban1 (FATALDOT) olusturulmustur. Yeni veri tabanina gore, 1929-2019 yillar1 arasinda Tiirkiye'de
1343 kisinin oliimiiyle sonuglanan 389 heyelan olay1 iki ana yogunluk zonu olusturmaktadir. Bunlar: (1)
dogal faktorler (yagis ve kar erimesi) tarafindan denetlenen Dogu Karadeniz zonu ve (2) antropojenik
faktorler (insaat ve altyapi calismalari) tarafindan denetlenen Istanbul metropolitan zonudur. Bu bakimdan,
6liimciil heyelanlarin zamansal ve mekansal dagilimlarini kontrol eden faktorlerin daha iyi anlagilmasi igin
“Mekansal Jeodetektor” ve “Gelistirilmis Sicak Nokta Analizi” yontemleri kullanilmistir. Mekansal
Jeodetektor analiz sonuglarina gore yagis, egim ve niifus kosul parametreleri 6liimciil heyelanlarin %65°ten
fazlasim1 agiklamaktadir. Gelistirilmis Sicak Nokta Analizi sonuglarina gore ise Oliimciil heyelanlarin
zamansal ve mekansal paterni ile trendinin 6zellikle Dogu Karadeniz ve Istanbul metropolitan zonunda
tekrarlayan bir mekansal desen ve dliimciil heyelanlarin zamansal bakimdan yiikselen bir trende sahip
oldugu ortaya konulmustur. Ulke dlgeginde yapilan bu yeni envanter ile 6liimlii heyelan olaylariin
duyarliliginin yiiksek oldugu alanlarin belirlenmesi i¢in dinamik modellerin olusturmasi amaglanmaktadir.
Envanter, gelecekte yar1 otomatik heyelan olay1 yakalama ve veri girisi yeterliligi kazanarak 6grenme
algoritmalar ile desteklenecektir ve bu yoniiyle envanter, dogal afet bakimindan énlem ve yatirim
calismalarina yon veren bir veri tabani olmay1 hedeflemektedir.

ABSTRACT

In our country, it is known that the fatal landslide events occurred; however, continuous recording of these
landslide events has been neglected until today. Knowing the temporal and spatial distribution of landslides
enables better understanding of fatalities and losses, and preventive and mitigating plans. This is only
possible by creating systematic inventories. In this study, a new country-wide database has been created
for a comprehensive understanding of the temporal and spatial distribution characteristics of fatal landslides
and the factors controlling their distribution pattern. Fatal landslides that occurred throughout the history
of the Republic of Turkey have been determined using the digital and printed media, and Turkey Fatal
Landslide Database (FATALDOT) has been created. According to the new database, 389 landslide events
that resulted in the deaths of 1343 people in Turkey between the years 1929-2019 constitute the two major
density zone. These are (1) Eastern Black Sea zone controlled by natural factors (precipitation and snow
melting) and (2) Istanbul metropolitan zone controlled by anthropogenic factors (construction and
infrastructure studies). In this respect, "Spatial Geodetector" and "Emerging Hot Spot Analysis” tools were
used to better understand the factors controlling the temporal and spatial distribution of fatal landslides.
According to the results of Geodetector analysis, the conditional parameters like precipitation, slope and
population explain more than 65% of fatal landslides. According to the results of Emerging Hot Spot
Analysis, it is revealed that the temporal and spatial pattern and trend of fatal landslides have a recurring
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spatial pattern especially in the Eastern Black Sea and Istanbul metropolitan zone and a temporally rising
trend of fatal landslides. With this country-wide new inventory, it is aimed to create dynamic models for
the determination of the areas where the fatal landslide susceptibility is high. The inventory will be
supported in the future by learning algorithms through capturing semi-automatic landslide event and
scrapping data entry capability, and with this aspect, it aims to be a database that guides geohazard
precautionary and investment activities.
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ABSTRACT

Convergence between the Arabian and Eurasian Plates causes crustal deformation that is partly
accommodated within the Turkish-Iranian Plateau and Caucasus mountain belts. The Neo-tectonics of the
region is a complex combination of active faults, tectonic uplift, Neogene-Quaternary volcanism, sea-level
fluctuations and offset drainage networks. The dominant faults are the NW-SE striking eastern segment of
the North Anatolian Fault (NAF) - North Tabriz Fault (NTF) and SW-NE striking East Anatolian Fault
(EAF), all with shallow and diffuse seismicity, dextral (NAF, NTF) and sinistral (EAF) strike slip
components. Seismic activity is concentrated along these active faults and is often considered, together
with fault properties (location, geometry and slip-rates), a proxy to the crustal deformation. To
guantitatively evaluate the spatial distribution of ongoing crustal deformation in the study region, we
developed a regional kinematic model, built upon geological information (tectonic plate boundary, fault
traces and slip-rates), geodetic measurements (GPS measurements), and principal stress directions.

In this contribution, we present the results of the kinematic model for the E-Turkish-NW Iranian Plateau
and surrounding areas in the Caucasus region. Firstly, the slip rates for all mapped faults are estimated and
secondly, the regional strain rate fields are evaluated. Inherent uncertainties are associated to both geodetic
and geologic measurements and quantitatively accounted for our kinematic model. The kinematic slip rates
of the faults in the region indicate a high active shortening across the Alborz-Talesh, Bitlis and Greater
Caucasus Mountain ranges. High strain rate fields (Log £=10-14.4 to 10-15.4 s-1) are concentrated in
narrow zones along the eastern segment of NAF to NTF in the Turkish-Iranian Plateau, which might be in
relative agreement with morphotectonic studies clarifying active faulting in the region as well as the
observed seismicity. However, there are various regions of high strain fields that are not located along fault
systems, which might indicate unknown or unmapped active faults. On the other hand, low strain rate fields
are observed in the south of NTF in Iranian Plateau, are away from active features and also in agreement
with low seismicity and the regional seismic catalog.
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OZET

Antarktika, iklim degisiminden en ¢ok etkilenen bolgelerin basinda gelmesine ragmen bu bolgedeki tatli su
ekosistemlerindeki fitoplankton biyocesitliligi heniiz yeterince ortaya konulmamustir. Fitoplanktonlarin
degisen cevre kosullar karsinda verecekleri tepkileri daha iyi anlayabilmek icin bolgedeki fitoplankton
tiirlerinin tespit edilmesine ihtiya¢ vardir. Bu calisma ile Antarktika King George Adasi gollerindeki
fitoplankton cesitliligi ilk defa (a) 1s1tk mikroskobu, (b) taramali elektron mikroskobu (SEM) ve (c)
molekiiler (eDNA) yontemler bir arada kullanilarak ortaya konulmustur. Caligmada, King George
Adasi’nda bulunan Fildes ve Ardley Yarimadalarindan 6rneklenmis olan gol suyu, filtre ve gdl sediment
ornekleri kullanilarak gollerdeki fitoplankton tiirleri tespit edilmistir. Isik mikroskopu ve SEM ile elde
edilen ilksel bulgular, gollerdeki baskin fitoplankton ¢esidinin diatomlar oldugunu gostermistir. incelenmis
olan diatomlarin boyutlar1 yaklagik 5-50 um araliginda degismektedir. Cesitli form ve boyutlarda olan bu
diatom tiirlerinin tanimlanmasinda kapakgeik sekli, rafe varligi, rafe goriiniimii, striae ¢izgileri ve kapak¢ik
simetrisi gibi baglica morfolojik 6zellikler degerlendirilmistir. Su ana kadar tespit edilen diatom tiirleri;
Achanthidium modestiforme, Achanthidium minutissum, Pinnularia laperaousei, Diatomella balfariana,
Chamaepinnularia deltaica’dir. Heniiz tiir bazinda tanimlanamamus gesitli Pinnularia, Nitzschia, Navicula,
Didymosphenia, Laticula cinsleri de tespit edilmistir. Fitoplanktonlarin kapakcik yapilarinin daha net
goriintiilenmesi amaci ile taramal1 elektron mikroskobu ile de goriintiileme gergeklestirilecektir. Ayrica,
eDNA yontemi kullanilarak diatomlarm genetik bilgileri 1s18inda  tiim  tiirlerin ~ belirlenmesi
hedeflenmektedir. Ozellikle, Ardley Yarimadasinda yer alan Pond 2 géliindeki fitoplankton cesidi ve
miktarinin yiiksekligi, Fildes ve Ardley Yarimadalarindaki birincil {iretimdeki kayda deger farkliliga isaret
etmektedir.
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OZET

Bornova Ovasi, Izmir Kérfezinin dogusunda yer almakta ve dogu-bati ydniinde uzanmaktadir. Ovanin
kuzeyinde Yamanlar Dag1 (1076 m) giineyinde ise Nif Dag1 (Kemalpasa Dag1; 1506 m) yer almaktadir.
Bornova ovasinin biiyiik boliimii yerlesim ve sanayi alanlarindan olustugu i¢in ova alaninda dogal ormanlar
bulmak miimkiin degildir. Bununla birlikte, insan faaliyetlerinden etkilenmesine ragmen, bazi korunan
alanlarda yillik halka (dendrokronoloji) calismalar1 (iklim degiskenliginin aga¢ gelisime etkisinin
dendrokronolojik yontemlerle belirlenmesi gibi) i¢in uygun agaclar bulmak miimkiindiir. Ancak, iklim
degiskenliginin agag¢ gelisimine etkisini belirlemek i¢in en uygun agacglar (mescereler), ovanin kuzeyinde
ve giineyinde yer alan daglik alanlarda bulunmaktadir. Bati Anadolu’nun bir¢ok ydresinde iklim-agac
gelisimi iligkisinin belirlenmesi amaciyla yillik halka ¢aligmalari yapilmis olmasina ragmen, Bornova ovast
ve gevresinde bu tiir caligmalarin sayisi yetersizdir.

Bu c¢aligmanin amaci, Bornova Ovasi ve ¢evresindeki agaclarin radyal biiylimesini etkileyen en 6nemli
iklim faktorlerini tanimlamak ve agaglarin iklim degiskenligine nasil tepki verdigini anlamaktir. Bu amaglar
dogrultusunda, Bornova ovasinda uzun yillar askeri bolge korumasinda kalmig bir alandaki kizilcam ve
fistik camlarindan, Yamanlar Dagindaki karagam ve kizilgamlardan, Nif Dagindaki karagamlardan 6rnekler
almmustir. Alinan bu ornekler iizerinde dendrokronolojik caligmalar/analizler yapilmistir. Analizler
sonucunda bolgedeki agaclarin radyal biiyiimesini etkileyen en énemli iklim faktorleri ve agaglarin iklim
degiskenligine verdigi tepkiler belirlenmigtir.

ABSTRACT

Bornova Plain is located in the east of Izmir Bay and extends in the east-west direction. Yamanlar Mountain
(1076 m a.s.l.) lies to the north of the plain, and Nif Mountain (Kemalpasa Mountain; 1506 m a.s.l.) to the
south. Since most part of the Bornova Plain consists of settlement and industrial areas, it is not possible to
find natural forests in the plain area. However, it is possible to find suitable trees for dendrochronological
studies (such as determining the effect of climate variability on tree ring growth via dendrochronological
methods) in some protected areas, although affected by human activities. But, the most suitable trees
(stands) to determine the effect of climate variability on tree ring growth can be observed in mountainous
areas in the north and south of the plain. Although tree ring studies have been carried out to determine the
climate-tree ring growth relationships in most parts of Western Anatolia, the number of such studies in the
Bornova Plain and its surroundings is insufficient.

The aim of the study is to identify the most important climate factors affecting the radial growth of trees in
the Bornova Plain and its surroundings and to understand how trees respond to climate variability.

For these purposes, we collected samples from Pinus brutia and Pinus pinea in an area that has been under
military protection for many years in Bornova Plain, Pinus brutia and Pinus nigra in Yamanlar Mountain,
and Pinus nigra in Nif Mountain. We performed dendrochronological studies/analyses on those samples.
As a result of the analyses, the most important climate factors affecting the radial growth of trees in the
area and the tree response to climate variability were determined.
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TURKiIYE’DEKi KARACAM ORMANLARININ YANGIN TARIHI
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FIRE HISTORY OF BLACK PINE FORESTS IN TURKEY PRELIMINARY
RESULTS FROM KUTAHYA
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OZET

Dogal yanginlar, Akdeniz Havzasindaki orman ekosistemlerinin onbinlerce yildir 6nemli bir bilesenidir.
Akdeniz Havzasindaki orman yanginlarinin sikliginin iklim degisikliginin etkisiyle daha da artacagi ve
karagam ormanlarinin yangin rejiminin Ortii yanginlarindan tepe yanginlarma dogru degiseceginin
sinyalleri bir¢ok arastirmayla ortaya konmustur. Ulkemizde 1960’11 yillardan itibaren diizenli tutulmaya
baslanan yangin kayitlart yangin rejiminin ve iklim degisikliginin yangilar Uzerindeki etkisinin
anlasilabilmesi agisindan oldukca sinirli kalmaktadir. Bu bildiride karagamin son 300 yillik yangin tarihini
ortaya koymay1 amagladigimiz projenin ilk sonuglari sunulmustur. Calismanin amaci, dendroekolojik
yontemlerle Tiirkiye’de karacam ormanlarinin yangin ge¢misine ulagmak, meydana gelen yanginlarin
mevsimselligini belirlemek ve karagam ormanlarinin uzun vadeli yangin rejimi iizerinde iklimin etkilerini
anlamaktir. Bu ¢alismada, Kiitahya, Simav, Cukurgayir mevkii yoresinden canli agaglardan kama ve dip
kiitiiklerden disk seklinde toplam 21 oOrnek alinmustir. Yangin tarihleri, standart dendrokronolojik
yontemlerle belirlenmistir. Mevsimselliginin belirlenmesi ise yangin izi tasiyan ve tarihlendirilmig
orneklerde yangin yaralariin konumlarinin belirlenmesi yoluyla gerceklestirilmistir. Olgiimler sonucunda
207 yillik kompozit ydre kronolojisi olusturulmustur. Orneklerden en az %25’inin yangin yarasi tasidig1
yillar yoredeki biiyiik yangin yillar olarak belirlenmistir. Ortalama yangin araligi 13.9, minimum yangin
aralig1 2.0 ve maksimum yangin aralig1 25.0 yil olarak hesaplanmistir. Paleoiklim verisi olarak Kiitahya
meteoroloji istasyonu Mayis-Haziran toplam yagis rokonstriiksiyonu kullanilmistir. Sonuglar, yangin
yillarinin bolgedeki kurak yillarla ortiistiiglinii gostermistir. Bu ¢aligma Tiirkiye Bilimsel ve Teknolojik
Arastirma Kurumu (TUBITAK) tarafindan desteklenmistir (Proje numarasi: 1180306).

ABSTRACT

Wildfire is an important component of forest ecosystems in the Mediterranean Basin for tens of thousands
of years. Many studies show that fire frequency will increase and the fire regime will change from surface
fires to crown fires under climate change. Fire records have only been recorded regularly since the 1960s
in Turkey, and records are significantly limited in terms of understanding the impact of the fire regime and
climate change on fires. In this study, we present a tree-ring based fire history over the past 300 years. The
aims of this study are to develop a fire history record for the black pine forests using dendroecological
methods, to determine the seasonality of fires, and to understand the effects of climate on the long-term fire
regime. In this study, we collected 21 wedge samples from living trees and disc samples from dead trees
from Cukurgayir, Simav, Kiitahya. Fire dates were determined using standard dendrochronological
methods. The seasonality was determined by the position of the fire scars in the rings. We created a 207-
year long composite local fire chronology (1812-2019). The major fire years were estimated by filtering
only years in which at least 25% of the samples recorded a fire. The mean fire return interval was 13.9
years, the minimum fire interval was 2.0 years, and the maximum fire interval was 25.0 years. The results
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showed that the largest fire years occurred in dry years with low May-June precipitation. This project is
financially supported by the Scientific and Technological Research Council of Turkey (TUBITAK) (Project
number: 1180306).
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ASiSMiK DEFORMASYONLARIN INSAR YONTEMI iLE
INCELENMESI: ISMETPASA (ESKIPAZAR-KARABUK) ORNEGI
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OZET

Bulundugu tektonik konum nedeniyle Anadolu levhasi iizerinde tarihsel ve aletsel donemde pek ¢ok yikici
deprem meydana gelmistir. Bu depremlerin olusum mekanizmalari, tekrarlanma periyodlari ve yarattiklar
deformasyon tiirleride kaynaklandiklar1 fayin ozelligine gore degisiklik gostermektedir. S6z konusu
deformasyonlar deprem oncesi (pre/inter-sismik), sirasi (ko-sismik) ve sonrasinda (postsismik) cesitli
yontemlerle izlenebilmektedir. Bu yontemlerden en sik kullanilanlari, jeolojik, jeofizik ve jeodezik
yontemlerdir (arazi gézlemleri, yersel jeofizik yontemler, kiiresel konumlama sistemi (GPS), uydu ve radar
gozlemleri (InSAR) v.b). Aktif faylarin oldugu bolgelerde gozlenen diger bir deformasyon turi ise asismik
deformasyon ve buna bagli olarak olusan tektonik krip olayidir. Bu tiir deformasyonlarda biiyiik bir deprem
olmaksizin, bolgede devamli olarak bir kayma hareketi sz konusu olmakta ve gerilme bu sekilde de
bosalabilmektedir. S6z konusu krip hareketinin izleri bazen sadece derinlerde godzlenirken bazende
yiizeydeki yapilarda takip edilebilmekte ve uzun siireli durumlarda yapisal hasara neden olabilmektedir.
Diinya’da da 6rnekleri bulunan (San Andreas faymin Parkfield segmenti, Kaliforniya’daki Hayward Fay
Zonu ve Calaveras fay1, Israil’deki Jordan rift vadisi boyunca) bu tiirlii bir kayma hareketi, iilkemizde de
Kuzey Anadolu Fay1 Ismetpasa Segmenti iizerinde uzun yillardir bilim adamlari tarafindan izlenmektedir.
Bu calisma ile Ismetpasa Segmenti iizerinde gdzlenen tektonik krip olayinin InSAR ydntemi ile incelenmesi
ile ilgili yapilan ¢aligmalar ile ilgili bulgular hakkinda bilgi verilecektir.

ABSTRACT

Because of the tectonic structure, many destructive earthquakes have occurred on the Anatolian Plate in
historical and instrumental periods. Occurrence mechanism, reoccurrence period and deformation types of
the earthquakes indicate differences according to fault types that caused. Aforesaid deformations can be
observed with various methods in pre/inter-seismic, co-seismic and post-seismic periods. The most
commonly used methods can be given as geological, geophysical and geodesic methods (field observations,
geodetic geophysical methods, GPS, satellite and radar (INSAR) observations etc.). The other deformation
type which is observed in the region under influnce of active faulting is aseismic deformation and tectonic
creep. In this type deformation, without any damaging earthquake, continuous sliding movement is
observed in the region and stress can be discharged in this way. Traces of this creep movement is followed
not only in deep layers but also surface structure and it can cause structural damage in long term period. In
the world, there are many examples of this type of sliding movement (for instance, Parkfield Segment of
San Andreas Fault, Hayward Fault Zone and Calaveras Fault California, Jordan Rift Valley, Israel).
Comparably, Ismetpasa Segment of North Anatolian Fault is monitored by scientist for many years in
Turkey. In this study, the investigation of tectonic creep on the ismetpasa Segment with the help of InSAR
data and the findings region will be given.
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SAROS KORFEZI'NIN ORTA-GEC HOLOSEN DONEMI
PALEOSINOGRAFIK EVRIMI VE iKLIMSEL DEGISIMLERI

MID-TO-LATE HOLOCENE PALEOCEANOGRAPHIC EVOLUTION AND
CLIMATE CHANGES IN GULF OF SAROS
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OZET

Saros Korfezi’'nden alinan karotlarda yapilan ¢oklu parametre yontemleri, 6zellikle Holosen ddnemi
boyunca ¢okelen sapropellere vurgu yaparak korfezin gegirdigi paleosinografik evrimin ve eski iklim
degisimlerinin detayli kayitlarii1 saglamaktadir. Radyokarbon AMS tarihlendirmesinin sonucu olarak,
SAG-14 karotundaki sediman istifi i¢in yapilan yas-derinlik modeli ve ¢oklu parametre verileri Holosen
boyunca egemen olan eski iklim degisimlerinin kesin tarihlendirmesini ortaya ¢ikarmaktadir. Ayrica
korfezden elde edilen jeokimyasal veriler, Kuzey Atlantik iklim olaylarinin yaygin etkisini gosteren korfeze
ait karasal ve denizel kayitlarla, NGRIP oksijen ve Sofular magarasindan elde edilen karbon izotop
kayitlartyla ¢ok iyi korale edilmektedir. SAG-14 karotunun toplam organic karbon igerigine dayanarak,
orta-ge¢ Holosen boyunca ¢okelen ii¢ farkli sapropel seviyesi belirledik. Orta-Holosen sapropeli G.O. 5.4-
4.3 bin yillarinda tarihlendirilirken, daha eski olan sapropel, Ege Denizi’nde yaklasik G.O. 9-6 bin
yillarinda ¢ékelen S1 sapropeli ile iliskilendirilmektedir. G.O. 3.6 ve 2.9 bin yillar1 arasinda Saros
Korfezi’nde ¢okelen en geng sapropel bu ¢alisma ile ilk defa incelenmistir. Karot boyunca elde edilen
ITRAX-XRF analiz verileri ile uyumlu olan Saros Koérfezi’nin yiizey suyu sicakligi (SST) bu ¢alisma ile
ilk defa ortaya gikarilmistir. Saros Kérfezi en yiiksek SST degerlerini G.O 6.7-4 bin yillarinda 20 ve 16.5°C
araliginda oldugu goriilmiistiir. Bu periyod, havzay ¢evreleyen alandan yiiksek klastik girdisinin oldugu
daha yagish iklimi gésteren S1 ve orta-Holosen sapropellerinin ¢okelimleri ile iliskilidir. Bu bulgular daha
once Marmara Denizi ve iznik Gélii’nden elde edilen polen kayitlari ile ¢ok iyi uyum gostermektedir. En
geng sapropelin ¢okelimi sirasinda, kdrfezin SST degerleri nispeten diisiiktiir, bu da korfeze daha az karasal
girdiyi gosteren daha kuru iklimle temsil edilmektedir. Bu yeni kesfedilen sapropelin olusumunun sebebi
Karadeniz sularmin korfeze girmesiyle olusan giiclii su tabakalanmasi olabilir. Ge¢ Holosen siiresindeki
Roma Ilik Donemi’ne XRF verileri tarafindan da desteklenen sicak ve yagisli iklimden kaynaklanan yiiksek
SST verisi eslik eder. Kii¢iik Buzul Cagi boyunca iklim, korfezde en diisiik SST degerleriyle daha kuru
iken, toplam organik karbon igerigi giiclii su tabakalanmasindan dolayi ilging bir sekilde yiiksektir. Bu da
ayn1 zamanda organik maddenin yiiksek oranda korunmasina sebep olmaktadir.

ABSTRACT

Multi-proxy analyses of new sediment cores from the Gulf of Saros provide a detailed record of
paleoceanographic and paleoclimatic changes with special emphasis on the timings of the sapropels during
the Holocene. As a result of radiocarbon AMS dating, the age-depth model and multi-proxy data for the
sedimentary sequence in core SAG-14 provide a precise timing of the main paleoclimatic shifts prevailing
during the Holocene. Moreover, the geochemical proxy records from the gulf correlate well with the
regional terrestrial and marine records and the NGRIP oxygen and Sofular cave carbon isotopes record,
showing the common effect of the North Atlantic climatic events. Based on the total organic carbon content
of the studied core, we documented three different sapropel layers that were deposited during the mid- to —
late Holocene. The older one is well correlated with S1 sapropel deposited in the Aegean Sea during 9-6 ka
BP, whereas the mid-Holocene sapropel is dated between 5.4 and 4.3 ka BP. The youngest sapropel in the
Gulf of Saros is first investigated in this study, which was deposited between 3.6 ka BP and 2.9 ka BP. Sea
surface temperature (SST) of the gulf has been first documented in this study, which is almost compatible
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with ITRAX-XRF record through the sediment core. The Gulf of Saros experienced a higher SST during
6.7-4 ka BP that ranges between 20 to 16.5 C. This period is associated with the deposition of S1 and mid-
Holocene sapropels, implying wetter climate with a high clastic input from the surrounding catchment area.
Such finding is well compatible with the pollen record that previously obtained from the Sea of Marmara
and Lake Iznik. During deposition of the youngest sapropel, SST of the gulf was comparatively low that is
in turn represented by drier climate, implying lower amount of terrigenous input to the gulf. The reason for
a formation of this newly invented sapropel could be a strong water stratification due to a Black Sea water
incursion into the gulf. Roman Warm Period during the late Holocene is accompanied by a higher SST due
to warm and wet climate that is also supported by XRF data. Climate during Little Ice Age was presumably
direr with a lowest SST in the gulf, whereas total organic carbon content is interestingly higher due to
strongest water stratification in the gulf, giving rise to high preservation of organic matter at that time.
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OZET

Dipsizgdl; resmi izin ile 06 Kasim 2019 giini, bir heyet esliginde, define arama amagli olarak 6nce suyunun
bosaltilmasi ve sonrasinda tabaninin 3m kadar kazilmasiyla yazili ve gorsel medya araglarinda Tiirkiye
giindemine geldi. Dogal bir goliin, define bulma amacgli olarak tahrip edilerek kaybedilmesi kamuoyunda
da genis ilgi ve tepki gordii. Bu durum; dikkat ve ilginin Dipsizgol’iin kokeni ve nemine odaklanilmasina
neden oldu. Dipsizg6l’iin kdkeni ve dnemi hakkinda yapilan yanlis ve dikkatsiz agiklamalar, tam bir bilgi
kirliliginin yasanmasina neden oldu. Bu sunum; Dipsizgol’iin kokeni ve onemi hakkinda yapilan
jeomorfolojik aragtirmalara ait ilk bulgularin paylasilmasini kapsamaktadir. Arazi ¢aligmasinda Dipsizgol
¢anaginin boyutlari, konum 6l¢iimleri, ¢evre yamag egimleri, zemin 6zelliklerine ait anakaya, regolit ortii
ve kazilip yamagtan asagiya rastgele dokiilen gdltabani sedimentlerinin incelemeleri ve 6rnek alimlar
yapilmustir.  Alinan 6rnekler, Canakkale Onsekiz Mart Universitesi Merkez Laboratuvari’nda
(COBILTUM) XRD ile analizi, Istanbul Universitesi’nde de polen ve spor kotrolii yapilmistir. Dipsizgdl;
periglasiyal kosullarin kontroliinde regolit ortii lizerinde gelisen nivasyon sirk goliidiir. Gegmise ait cografi
ortam kosullariin verilerini sakliyor olmasi onu bilimsel anlamda 6nemli kiliyordu. Yapilan kazi ve
tahribat nedeni ile bu 6zelligini kaybetmistir. Kazi sonrasinda kurtarilan gol tabani ¢okellerine yapilan XRD
analiz sonuglarina gore; bol miktarda (toplam %69.7) sodyumlu feldspat, kuvars ve yiiksek miktardaki illit
varlig1 kurak kosullarin gostergesi, magnezyumlu mikanin bollugu zayif, kurak pedojenik siireglerin bir
gostergesi olarak yorumlanabilir. Polen analizinde ¢ok sayida spor tespit edilmis olmas1 6rnek alinan alanin
sulak bir alan olduguna isaret etmektedir. Ayrica Chenopodiaceae poleninin ¢ikmis olmasi bize kurakligi
isaret etmektedir. Heniiz tarihlendirme yapilmamustir. Ayrica analizleri yapilan 6rnekler, kazi sonrasinda
kurtarilmig gol tabani ¢okellerine aittir. Laboratuvar analiz ¢aligmalari proksi verileri perspektifinde devam
etmektedir. Yukarida 6zetlenen bulgu ve degerlendirmeler, bu ¢alismanin ilk ¢iktilarina aittir. Devam
etmekte olan arasgtirmalarin sonuglari; daha giivenilir ve detayli yeni veriler ve onlara ait degerlendirmeler
icin imkan verecektir.

ABSTRACT

Dipsizgol gained wide attention in Turkey on November 6, 2019. Firstly, the lake's water was drained to
search for buried treasure with official permission and accompanied by a delegation. Then, the lake bottom
was excavated up to 3 m deep using heavy equipment. The loss of a natural lake for treasure hunting caused
widespread interest and reaction from the public. This stimulated us to focus on the origin and importance
of Dipsizgdl. Inaccurate and carelessly worded statements made to the media about the origin and
importance of Dipsizgdl led to inaccurate and misleading information. This presentation shares the first
findings of geomorphological research on the origin and scientific importance of Dipsizgdl. In the field
study, the dimensions of the Dipsizg6l basin, measurements of the location, slope degree of the lake bowl,
bedrock features, regolith cover, and the excavated lake bottom sediment which was randomly poured down
the slope were examined and sampled. The samples taken from the excavated lake bottom material were
analyzed by XRD in Canakkale Onsekiz Mart University's Central Laboratory (COBILTUM), and
examination of the pollen and spores was carried out at Istanbul University. Dipsizg6l is a nivation cirque
lake that developed on regolith cover under the control of periglacial conditions. The fact that it stores the

34
20-23 Ekim 2020 istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiist, Istanbul | Tiirkiye



= TURQUA

data of environmental conditions from the past makes it scientifically important. However, Dipsizgdl has
lost this potential due to excavation and destruction. According to the XRD analysis results from the limited
lake bottom sediments taken on the slope after the excavation, the presence of abundant (69.7% in total)
sodium feldspar, quartz and a high amount of illite can be interpreted as an indicator of arid conditions, and
the abundance of magnesium mica is an indicator of weak, arid pedogenic processes. The fact that many
spores were detected in the pollen analysis shows that the sampled area is a wetland. Also, the presence of
Chenopodiaceae pollen in the studied sample indicates drought. Dating has not been done yet. The analyzed
samples are also handicapped by belonging to lake bottom sediments recovered after the excavation.
Laboratory analysis continues in the perspective of proxy data. The findings and evaluations summarized
above belong to the first outputs of this study. Results of the ongoing research will provide more reliable
and detailed new data along with their evaluation.
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ABSTRACT

Central Asia is a large-scale source of dust transport, but also holds a prominent changing hydrological
system during the Quaternary. A 223-m-long sediment core (GN200) from the Ejina Basin in NW China
has been examined to reconstructing the main modes of water availability in the area during the Pleistocene.
The core has been drilled from the Heihe alluvial fan, one of the world’s largest continental alluvial fans,
which partly covers the Gobi Desert.

Grain-size endmember modelling, XRF and XRD (bulk and clay) measurements, and bioindicator data
(pollen and non-pollen palynomorphs, n-alkanes with leaf-wax dD) are used to infer transport processes
and the related environmental changes during the Pleistocene. Magnetostratigraphy supported by in-situ
10Be/26Al dating provides an age model stretching back to ~2.5 Ma BP.

Core GN200 demonstrates that lake-playa sedimentation in the intracontinental Ejina Basin has been
disrupted likely due to tectonic events in the southern part of the catchment around 1.1 Ma BP. At this time
the Heihe River broke through from the Hexi Corridor through the Heli Shan ridge into the northern Ejina
Basin. This initiated an alluvial fan progradation that presently repels the diminishing lacustrine
environment further north.

The hinterland tectonics likely served as a tipping element that triggered landscape transformation in the
Northern Tibetan foreland and further on in the adjacent Ejina Basin. The onset of the Heihe alluvial fan
coincides with increased sedimentation rates on the Chinese loess plateau during the last ~1 Ma, suggesting
that it serves as a prominent upwind source for it.
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OZET

Tiirkiye’nin kuzeyinde ve giineyinde denize paralel olarak uzanan iki dag sirasi, nemli hava kiitlelerinin
yagislart daha c¢ok kiyr bolgelerine birakmasina sebep olmaktadir. Bu nedenle Tiirkiye’nin ig
kesimlerindeki yagislar, kiyilara gore daha azdir ve karasal iklim hakimdir. Bu farklilik kiy1 bolgeler ile i¢
bolgeler arasindaki kalict kar sinirinin yiiksekliginin de farkli olmasina sebep olmaktadir. Bu farkin
gecmiste nasil oldugunu ve zaman i¢inde nasil degistigini saptamak i¢in, bu ¢calismada Dogu Anadolu’daki
eski buzullagmalara ait 6nemli jeomorfolojik kanitlara odaklandik. Kavussahap Daglar1 (3634 m), Bingdl
Dag1 (3193 m), Munzur Daglar1 (3462 m) ve Tahtali Daglari’nin (2967 m) buzul jeomorfolojisini ayrintil
olarak inceleyerek buzul kronolojisini kozmojenik yaslandirma yontemi yardimiyla yapilandirdik. Elde
edilen sonuglar, bu daglarda Son Buzul Cagi boyunca birka¢ defa buzul ilerlemesinin oldugunu
gostermistir. Bu buzullar maksimum yayilislarina, Tahtali Daglari’nda MIS-4’ten 6nce (Marine Isotope
Stage 4, Denizel izotop Kat1 4); Munzur Daglari’nda MIS-3’te; Kavussahap Daglari’nda MIS-3’te; Ergan
Dag1 ve Bingol Dagi’nda MIS-2’de ulasmuslardir. Biitiin sonuglar birlikte degerlendirildigi zaman, Dogu
Anadolu daglarindaki paleobuzullarin maksimum yayilislarina kuzeye agilan vadilerde kiiresel son buzul
maksimumunda, giineye agilan veya daglarin giiney boliimlerinde konumlanan vadilerde ise son buzul
maksimumu 6ncesinde ulastiklart anlasilmistir.

ABSTRACT

Two mountain belts in Turkey, which are extending parallel to the coast in the north and south, cause to
moist air masses to leave precipitation substantially in the coastal regions. For this reason, the central
regions of Turkey receives lower precipitation compared to the coastal regions, and continental climate
prevails. This contradiction causes the coastal and inland equilibrium line altitudes (ELA) be different. To
find out how this difference was in the past and how it changed in time, we focused on significant
geomorphological evidence of past glaciations in the Eastern Anatolia. We investigated glacial
geomorphology in the Kavugsahap Mountains (3634 m above sea level, asl), Mount Bing6l (3193 m asl),
Munzur Mountains (3462 m asl) and Tahtali Mountains (2967 m asl) in detail and reconstructed the glacial
chronology with surface exposure dating. Our results indicated that these mountains have experienced
several glacial advances. Palacoglaciers reached their maximum positions in Tahtali Mountains prior to the
MIS-4 (Marine Isotope Stage 4); in Munzur Mountains during the MIS-3; in the Kavussahap Mountains
during the MIS-3; at Mount Ergan during MIS-2 and at Mount Bingdl during MIS-2. When we consider
all these results together, we see that glaciers reached their maximum positions at the Global LGM in the
north-facing valleys in the Eastern Anatolia Mountains and reached their maximum positions before the
global LGM in the valleys that are located in the southern part of the mountains or open to the south.
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ANADOLU KUVATERNER OMURGALI FOSILLERIi VE ONEMIi

ANATOLIAN QUATERNARY VERTEBRATE FOSSILS AND THEIR
SIGNIFICANCE

Hulseyin Erten’

' Pamukkale Universitesi, Jeoloji Miih. Boliimii,20160 Denizli
Email: herten@pau.edu.tr

OZET

Anadolu Afrika Asya ve Avrupa tiggeninin merkezinde yer alan 6nemli bir omurgali canli géglerinin gegis
noktasidir. Pleyistosen buzul doneminden ¢ok etkilenmedigi i¢in, bu dénemin canlilarinin popiilasyon
olarak en yogun oldugu bélgelerden biridir. Anadolu nun her boliimiinde kiigiik (kemirgenler) ve biytk
omurgali (at, gergedan, fil, geyik...) fosil bulgusu vardir. Anadolu bulunan fosillerin tanimlamasinin
yapilmasit hem o donemin iklim kosullarinin anlagilmasina hem de giliniimiizde yasayan omurgalilarin
evrimini anlamada 6nemlidir.

ABSTRACT

Anatolia is an important route that is located at the intersection point of Africa, Asia and Europe for the
migration of vertebrates. For it was not affected by the Pleistocene glacial period, it is one of the regions
where the animals of the era were abundant in population. All around Anatolia, small (rodents) and large
vertebrate (horse, rhino, elephant, deer etc.) fossils are described. The description of Anatolian fossils has
significance both for the understanding of the climate of the time and the evolution of the recent vertebrates.
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HONAZ DAGI’NDA PERIGLASYAL SEKILLERIN JEOMORFOLOJIK
GELISIM SURECININ ISTATISTIKSEL YONTEMLERLE ANALIZI
(DENIZLi, GONEYBATI ANADOLU-TURKIYE)

THE ANALYSIS OF THE GEOMORPHOLOGICAL DEVELOPMENT
PROCESS OF PERIGLACIAL LANDFORMS IN MOUNT HONAZ USING
STATISTICAL METHODS (DENIZLI, SOUTHWESTERN ANATOLIA-
TURKEY)

Soner Serin?, Levent Uncu?, Volkan Dede?
* Gal Anadolu Lisesi, 20700 Denizli
? Bilecik Seyh Edebali Universitesi, Fen-Edebiyat Fakiiltesi, Cografya Boliimii, 11230 Bilecik
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OZET

Bat1 Anadolu’nun en yiiksek kiitlesi olan Honaz Dag1 (2571 m), Denizli il merkezine kus ugusu olarak
yaklasik 20 km, Ege Denizi’ne 230 km, Akdeniz’e ise 160 km mesafede bulunmaktadir. Honaz Dagi’nda,
2300 m’den daha yiiksek seviyelerde tespit etmis oldugumuz periglasyal sekillerin (¢ember, tag kiimesi ve
girlandlar) morfometrik 0zelliklerini, jeomorfolojik gelisimine etki eden faktorler arasi iliskileri
aciklayabilmek i¢in toplam 125 sekilden metrik 6l¢limler yapilarak Pearson iligki katsayisi (r) ¢éziimlemesi
gerceklestirilmistir. Periglasyal siirecler {izerinde etkin rol oynayan iklim faktoriiniin sahadaki etkisini
aciklayabilmek amaciyla, uzun yillar dl¢lim yapan Denizli meteoroloji istasyonundan aldigimiz verilere
Mann-Kendall testi ve Sen egilim testi analizleri uygulanmistir. Ayrica, giivenirlilik agisindan kisa siireli
veriler bulunan Honaz Dagi Milli Parki meteoroloji istasyonundan alinan veriler ile karsilastirilmustir.
Aragtirma kapsaminda periglasyal sekillerin gelisim gosterdigi zeminin &zelliklerini ve zemindeki etkin
stirecleri belirleyebilmek i¢in toprak analizleri gerceklestirilmistir.

Aragtirma alaninda periglasyal sekillerin olusum ve gelisiminde etkili olan faktorler litoloji, iklim ve
topografik 6zelliklerdir. Honaz Dagi’nin zirveler kesiminin biiyiik boliimiinii Mesozoik yasli kirectaslar
olusturmaktadir. Diiz ve diize yakin alanlarda (% 0-15) ¢ember ve tas kiimesi, egimi daha fazla olan
alanlarda (% 15-45) girlandlar gelisim gostermektedir. Iklim analizleri, kiitlenin kuzey kesiminde nemli ve
yarinemli, giiney kesiminde yarikurak iklim kosullar1 ile zirveler kesiminin biiyiik boliimiinde ise donma,
donma-¢oziilme ve ayrigsma siireglerinin hakim oldugunu ortaya koymustur. Toprak analizleri ise,
periglasyal sekillerin gelistigi zeminin tekstiir bakimindan tinl, killi-tinli ve siltli, killi-tin topraklar
seklinde oldugunu gostermistir. Kiitlenin kuzey kesiminde yikanma, siipiiriilme ve ayrisma siiregleri
siddetli sekilde yasanirken, giiney kesiminde ise ayni siireglerin siddetinin daha az sekilde yasandigi tespit
edilmistir.

ABSTRACT

The air distance of Mount Honaz (2571 m), the highest mass of Western Anatolia, from the city center of
Denizli is approximately 20 km, from the Aegean Sea is 230 km and from the Mediterranean Sea is 160
km. In Mount Honaz, a total of 125 formations were subjected to metrical measurements, and the Pearson
correlation coefficient (r) analysis was performed in order to explain the morphometrical characteristics of
the periglacial formations (circle, stone cluster and garlands), which we identified above 2300 m and the
correlations between the factors affecting their geomorphological development. In order to explain the
effect of the climate factor, which plays an active role in periglacial processes, in the area, the Mann-
Kendall test and Sen’s slope test were applied to the data we obtained from Denizli meteorological station,
which had been taking measurements for years. Furthermore, the short-term data of Mount Honaz National
Park were compared to the data received from the meteorological station for reliability. Within the scope
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of the study, soil analyses were conducted to determine the characteristics of the surface where periglacial
landforms developed and the effective processes on the surface.

Lithology, climate, and topographic characteristics are the factors affecting the formation and development
of periglacial landforms in the study area. The majority of the section of peaks of Mount Honaz is comprised
of Mesozoic limestones. Circles and stone clusters are observed in flat and almost flat areas (0-15%), and
garlands develop in more sloped areas (15-45%). Climatic analyses revealed that humid and subhumid
climatic conditions are dominant in the northern section of the mass, subarid climatic conditions are
dominant in the southern section, and freezing, freezing-thawing and weathering processes are prevalent in
the majority of peaks. According to the soil analyses, it was demonstrated that the surface where periglacial
formations developed was formed of loam, clay-loam, and silty and clay-loam soils in terms of texture.
While washing, erosion, and weathering processes are experienced heavily in the northern section of the
mass, the severity of the same processes was found to be less in the southern section.
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PEKi YA BARAJLAR? BARAJLARIN VE iKLiM DEGISIKLIGININ SU
KAYNAKLARI UZERINDEKI ETKIiSININ IRDELENMESI

WHAT ABOUT RESERVOIRS? EXAMINING THE EFFECT OF
RESERVOIRS AND CLIMATE CHANGE ON WATER RESOURCES

Abdullah Akbas!, Hasan Ozdemir!, Mustafa Tufan Turp?, Jim Freer?,
Paul Bates?
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OZET

Akdeniz havzasi gibi yari-kurak alanlar yagis getiren sistemlerin degiskenliklerinden dolay1 su kithigi ve
kuraklik konularinda oldukga hassastir. Buna ek olarak, iklim degisikligi ve artan niifusun negatif katkisiyla
bu alanlarda su yonetimi giderek zorlagsmaktadir. Bu bakimdan, su yonetiminde klasik olarak bagvurulan
yontemlerden biri olan barajlarda su biriktirilmekte ve kurak donemlerde kullanilmaktadir. Iklim
degisikliginin su kaynaklar1 {izerindeki etkisi ortaya konsa da barajlarin etkileri zayif bir sekilde
nicellestirilmis ve incelenmistir. Bu amagla, barajlarin iklim degisikligiyle birlikte su kaynaklar1 tizerindeki
etkisini ortaya koymak i¢in Susurluk havzasinda MPI-ESM-MR GCM’i dinamik olarak RegCM ile 10
km’ye diisiiriilmiis ve referans ve RCP 4.5 ve RCP 8.5 senaryolariin gelecek c¢iktilart SWAT yagig-akis
modeline girdi olarak kullanilmustir. Iklim senaryolariyla birlikte havzada barajlarin olmasi ve havzada
baraj olmamasi varsayimiyla model ¢alistirilmistir. Elde edilen ¢iktilarin yiizeysel akis veya yer alt1 suyu
gibi kullanilmasi yerine su kaynaklarini daha iyi nitelendirmesi amaciyla mavi su, yesil su ve yesil su akisi
seklinde ayrilmistir. Yesil su akisi (evapotranspirasyon) haricinde tiim su kaynaklarinda uzun yillar ve
mevsimsel agidan azalma tespit edilmistir. Barajlar var olan su kaynaklarini tutarak tath su kaynaklarinda
(mavi su) hem de toprak neminde (yesil su) azalma yapmasiyla su kaynaklarinda iklimin degiskenligi
haricinde kendi kurakligini olusturmustur. Ayrica, barajlarda tutulan mevcut su ise buharlagsmaya pozitif
katki sunar. Bu baglamda, klasik su yonetimi bakimindan insa edilen barajlar, su kithigi ile miicadelede
katki sunsa da su kaynaklarinin hidrolojik dongilideki geri-besleme mekanizmalari {izerinde alansal ve
zamansal degisikliklere neden olur.

ABSTRACT

Semi-arid places like Mediterranean basin are vulnerable for drought and water scarcity due to high
variability in weather systems, which brings rainfall. In addition, water management is becoming
increasingly difficult with negative contribution of climate change and rising of population. Therefore,
water is accumulated in reservoir, which is one of the classical methods in water management and used in
drought seasons. Although the impact of climate change on water resources has been investigated, the
effects of reservoirs have been poorly quantified and studied. For this purpose, MPI-ESM-MR was
dynamically downscaled to 10 km via RegCM to reveal the impact of reservoirs with climate change effect
on water resources and reference and future outputs of RCP 4.5 and RCP 8.5 scenarios were used as input
to SWAT rainfall-runoff model in Susurluk basin. The model was executed with assumption of there are
reservoirs and no reservoirs in the basin with the climate scenarios. Instead of using single outputs like
surface runoff or groundwater, parameters were converted into blue water, green water and green water
flow in order to better qualify the water resources. Whole water resources except green water flow
(evapotranspiration) were determined to decrease in long-term and seasonal scale. The reservoirs caused
their own drought by reducing fresh water (blue water) and soil moisture (green water) due to accumulation
of water. Available water, which is kept in reservoirs, makes positive contribution to evaporation. In this
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context, even if reservoirs which is built in terms of traditional water management have a contribution for
combatting water scarcity, they cause spatio-temporal changes on the feedback mechanisms of water

sources in the hydrological cycle.
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OZET

Son on yillarda Kozmojenik 36CI Yiizey Tarihlendirmesi Toros Daglari’nin buzul kronolojisinin daha iyi
anlagilmasinda temel bir nicel yontem olarak yerini almistir. Fakat Orta Toroslar bdlgesinin buzul
jeokronolojisi hentiz ortaya koyulmamustir. Bu bildirinin amaci Orta Toros Kusagi’nin bir pargasi olan
Aladaglar ve giiney kesimini olusturan Karanfil Dagi’nda gozlenen buzullagsmalara ait buzul jeokronoloji
verilerini sunmaktir. Caligma alanindan kozmojenik tarihlendirme i¢in toplam 60 6rnek toplanmis, gegmis
iklime ait buzul kosullarin1 anlamak i¢in PISM (Parallel Ice Sheet Modeling) isimli a¢ik kaynak kodlu bir
buzul akis modeli kullanilmistir. Karanfil Daglari'nda moren depolarindan ve kaya buzullarindan toplam
21 ornek toplanmustir. Sonuglar Karanfil Dagi’nin KB y6nlii vadilerinde buzullagmanin 20 bin y1l kadar
once maksimum seviyeye (Son Buzul Maksimumu; LGM) ulastiginm1 gostermektedir. Karanfil Dagi’ndaki
KB yonlii morenler kiiresel 6l¢ekli LGM’e karsilik gelmektedir. Ge¢ Buzul (15 bin yil dncesi) donemine
ait buzullagsma verileri de yaygin olarak goriilmektedir. Karanfil Dagi’nda 2500 m yiikseklikte bulunan
kaya buzulunun yasimmin da Erken Holosen’e (10 bin yil Oncesi) ait olmasi bu doénemde periglasyal
kosullarin hakim olmaya basladigina isaret etmektedir. Aladaglar’in Kérmenlik Vadisi’nden elde edilen
sonuglar 40 bin yildan baslayan ve kiiresel LGM'den 6nce buz birikimi ile ilgili 6nemli kanitlar veren buzul
geri ¢ekilmesine isaret etmektedir. Karanfil Dag1 ve Aladaglar’in yiiksek seviyelerinde buzullasmanin 20
bin y1l kadar dnce maksimum seviyeye (LGM), ulastigini gostermektedir. Maden Vadisi'nde de Karanfil
Daglari’nda oldugu gibi Geg Buzul (yaklasik 15 bin y1l) moren yaslar elde edilmistir. Toros Daglari’nin
bu bolgesi ilk defa tarihlendirilmis ve buzul jeokronolojisi ¢evredeki bolgelerle uyumluluk gostermistir.
Gegmis iklime ait buzul kosullarini anlamak i¢in PISM buzul akis modeli kullanilarak 9 farkli simiilasyon
elde edilmistir. Model sonuglar1 LGM’de giintimiizden 9 °C daha soguk ve %25 daha yagish bir iklimin
hiikiim siirdiigiinii gdstermistir. Bu ¢alisma 116Y 155 no’lu TUBITAK projesi ile desteklenmistir.

ABSTRACT

In last decades, cosmogenic 36CI analysis has readily became an essential quantitative method for the
glacial geochronology of overall Taurus Mountains, yet timing of deglaciation in Central Taurus Range has
not been fully constrained. There, we present the glacial geochronology during the Late Pleistocene in
Aladaglar and the Mount Karanfil. We collected 60 cosmogenic 36Cl surface exposure ages to ascertain
the deglaciations in Aladaglar and the Mount Karanfil. Correspondingly, we run the Parallel Ice Sheet
Model (PISM) to model Last Glacial Maximum (LGM-20 ka) cycle in Central Taurus Range. In the Mount
Karanfil, 21 limestone boulders on four moraines indicate deglaciation starting local Last Glacial Maximum
(LGM). One terminal moraine indicates that Late Glacial (~15 ka) ages are also well established in Mount
Karanfil. Besides, a rock glacier in Mount Karanfil at 2500 m above sea level was dated to Early Holocene
(~10 ka) indicating periglacial conditions in the area. The ages obtained Kérmenlik Valley shows a
deglaciation starting from ~40 ka in Aladaglar which demonstrates ice accumulation before the global
LGM. Moraines of ~20 ka in age are observed in higher altitudes in both mountains. Late Glacial (~15 ka)
moraine ages also determined in Maden Valley. These ages are first dates obtained from Central Taurus

43
20-23 Ekim 2020 istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiist, Istanbul | Tiirkiye



= TURQUA

Range which is generally agree with the glacial chronology of surrounding regions. In order to estimate
glacial conditions in LGM, we used 9 simulations with PISM software, which suggested 9 °C decrease in
air temperatures and 25% more precipitation from today’s conditions during the LGM. This work was
supported by TUBITAK 116Y155 project.
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A RESEARCH PROJECT: MICRO-CLIMATIC, GEOCHEMICAL AND
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TURKEY
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OZET

Magaralar, jeolojik siiregler i¢inde olusmus, yeryiizi ile baglantili yeralti bosluklaridir. Diinyanin dort bir
yanindaki sayisiz magaranin ¢ogunlugunu bir ¢éziinme magarasi tipi olan ve kirectasi formasyonlarinda
gelismis karstik magaralar olugturmaktadir. Magaralarin iglerinde bulunduklar1 jeolojik yapilarin yansira
atmosferik CO2, sicaklik ve yagis gibi bolgesel iklimsel parametreler ve ylizey bitki oOrtiisii de magara
¢okellerinin (speleothemler) jeokimyasal ve mikrobiyal 6zelliklerinde degisimlere sebep olabilmektedir.
Genis bir karstik alana sahip ve magaralarca oldukg¢a zengin olan Tiirkiye, magara arastirmalari igin en
uygun cografyalardan biridir. Ancak, Tiirkiye’de yer alan magaralarda bakteriyel cesitliligin arastirildig:
calismalar oldukga azdir ve bu ¢esitliligin jeokimya ve mikro-iklim ile iligkisi heniiz bilinmemektedir. Bu
calismada, Tiirkiye'nin pek ¢ok farkli cografik ve iklimsel dzeliklere sahip bolgelerinde (Trakya, g
Anadolu, Bat1 ve Orta Akdeniz, Karadeniz ve Ege Bolgelerinde) yer alan on sekiz magarada, magara i¢inde
CO2, 1s1 ve nem olgtimleri gergeklestirilecektir. Magaralardan toplanacak olan su, sediment ve speleothem
orneklerinde in situ dlgiimlere (pH, sicaklik) ek olarak Indiiktif Eslesmis Plazma - Kiitle Spektrometresi
(ICP-MS) yontemi ile element analizleri gergeklestirilecek ve jeokimyasal yapilari ortaya konulacaktir.
Ayrica, toplanacak olan su, sediment ve speleothem drneklerinde Yeni Nesil Dizileme (NGS) yontemi ile
metagenomik analizler gergeklestirilecek ve magara i¢i mikrobiyolojik ¢esitlilik ortaya konacaktir. Elde
edilecek sonugclar istatistiksel yontemler kullanilarak degerlendirilecek ve bdylelikle hem her bir magara
Ozelinde hem de cografi konum ve iklimsel Ozellikler g6z oOniinde bulundurularak magaralarin
mikrobiyolojik &zellikleri iizerindeki etken faktorler belirlenmeye calisilacaktir. Bu ¢alisma ITU BAP
42421 No’lu Projesi kapsaminda desteklenmektedir.

ABSTRACT

Caves are underground spaces with surface connections, formed by geological processes. Karstic caves,
which are solution caves that are formed in limestone formations, are the most abundant cave type in the
world. In addition to geological properties, local climatic conditions (atmospheric CO2, temperature,
precipitation) and vegetation cover can also affect the geochemical and microbial properties of cave
deposits (speleothems). Turkey hosts thousands of caves within a large karst geography and therefore is
one of the most convenient countries for cave research. However, the literature on bacterial diversity of
caves in Turkey is quite limited and the relationship between the diversity, micro-climate and geochemistry
of cave deposits has not been investigated so far. In this study, eighteen caves in Turkey located in Thrace,
Central Anatolia, Mediterranean, Black Sea and Aegean Regions will be investigated. Micro-climatic
(CO2, temperature, humidity) measurements will be performed. Also other in situ measurements (such as
pH, temperature) will be carried out. Water, sediment and speleothem samples will be collected and
elemental compositions will be determined by Inductively Coupled Plasma-Mass Spectrometry (ICP-MS)
analyses. In addition, metagenomic analysis will be performed by using Next Generation Sequencing
(NGS) on the water, sediment and speleothem samples in order to understand the microbiological diversity
of the caves. The results will be evaluated by using statistical methods in order to define the controlling
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factors on the microbiological characteristics of the studied caves. This study is funded by the ITU BAP
Project Number 42421.
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OZET

Bu ¢alisma, i¢ Anadolu’da Kayserinin giineyinde yer alan ve deniz seviyesinden 1070 m yiiksekte bulunan
Sultansazligi’nda gerceklestirilmistir. Bu bataklikta Livingstone 6rnek alim ekipmani yardimiyla 444 cm
uzunlugunda karot alinmistir. Alinan karotlar laboratuvarda kesilerek iki parcaya ayrilmis ve pargalardan
birinde her 6 cm de fosil polen (klasik yontem uygulanarak) ve mikro charcoal analizleri (fosil polen
slaytlarinda) gerceklestirilmistir. Yapilan radyokarbon tarihlendirmesine gére karotun tabani 1G0.15000
yil yagin1 vermistir. Elde edilen bulgulara gore kiiresel veriler ile uyumlu olarak Ge¢ Glasyal donemde
orman Ortiisu 71% 20 olarak belirlenmistir. Younger Dryas doneminde orman ortiisiinde azalma yaganirken,
Holosen baslangici ile birlikte orman ortiisii % 80°nin tizerinde bir varlik gostermistir. Ancak orman ortiisii
9000 y1l 6ncesinden baslayarak azalma egilimine girmis ve bu egilim (12000 y1l stirmiistiir. Gliniimiizden
7000 yil 6nce artan orman Ortiisii [12250 yil dnce azalis egilimi gostermis ve AP orani son bin yilda %
30’un altmna diigmiistiir. Elde edilen charcoal verilerine gore ise yanginlar 3 farkli donemde artis
gostermistir. Bu artiglar Neolitik donem ve Geg Holosen’de 6n plana ¢ikmaktadir. Orman ortiisiinde son
2000 yilda yasanan azalma yanginlar antropojenik etkiyle iliskilendirilebilir. Bununla birlikte fosil polen
diyagraminda antropojenik etkiyi yansitan tarimsal aktivite gostergeleri bulunmamaktadir. Sonug olarak
son 15000 yilda Sultansazligi gevresinde Tiirkiye’deki dnceki ¢aligmalarla uyumlu olarak orman ortiisiinde
ilerleme ve gerilemelerin oldugu saptanmis ve bu veriler XRF analizleri ile de iliskilendirilmistir. Bu
bulgular da kiiresel iklim degisimlerine tepki veren bir paleovejetasyon gelisimini ortaya koymaktadir.
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KARBONATLI KAYACLARIN UZUN SURELI DENUDASYON HIZININ
KOZMOJENIK 36CL IZOTOPU KULLANILARAK BELIRLENMESI
TOROSLAR TURKIYE

DEFINING LONG-TERM DENUDATION RATES OF CARBONATE ROCKS
BY COSMOGENIC 36CL IN THE TAURUS MOUNTAIN, TURKE

Khadijeh Hashemi' ve Mehmet AKkif Sarikaya’

! Istanbul Teknik Universitesi, Avrasya Yer B(limleri Enstitiisti, Jeodinamik Ana Bilim Dali, 34469
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OZET

Bir bolgenin ylizey topografyasi, Diinya'nin i¢ ve dis siirecleri arasindaki etkilesimin bir sonucudur.
Kayaglarin yer yiiziinden kiimiilatif asinma siireci ile kirllma ve uzaklastirilmasi, hem fiziksel aginma
hemde kimyasal ¢oziinmeyle, deniidasyon olarak tanimlanir. Toros Daglarimin yiizey litolojisinin ¢ogu,
giiney ve gilineybat1 Tiirkiye’de, karbonathi kayaclardan olusur. Bu nedenle Toroslar diinyanin énemli
karstik bolgelerinden biridir. Silikathi kayag¢larin dentidasyon hizi ile ilgili daha dnce yapilmis ¢ok sayida
calisma olmasina ragmen, karbonatli kayaclarinin deniidasyon hizi iizerine yapilan caligmalarin sayist
nispeten azdir. Kozmojenik 36Cl kullanilarak karbonatli kayaglarin uzun siireli deniidasyon hizi
belirlenebilir. Bu ¢aligmada, Bati ve Orta Toros Daglarinda karbonath kayaglarimin deniidasyon hizi
kozmojenik 36Cl kullanarak belirlenmesini amaglanmigtir. Numuneler {i¢ farkli kaya tiirlinden olmak tizere
13 bolgeden alinmigtir. Bunlar sirasiyla batidan doguya dogru, Mesozoyik neritik kirectaglar1 (Adrasan,
Bucak, Barla, Dedeg6l ve Geyikdag bolgelerinde), Tersiyer neritik kirectaslar1 (Taseli I ve II, Ermenek |
ve |l, Sertavul ve Karaman bolgelerinde) ve Mesozoyik mermerleri (Konya ve Cihanbeyli
bolgelerinde)’dir. Ornek lokasyonlarinin belirlenmesinde gesitli ortalama yillik sicaklik, toplam yagis ve
yiikseklik degerleri secilmeye calisilmistir. Yukarida belirtilen bolgelerin her birinden bir 6rnek alarak
toplam 13 6rnek alinmig; bununla birlikte kayaglarin fiziksel 6zelliklerin belirlemek icin de toplam 10
bolgeden BOHME asinma testi 6rnekleri alinmustir. Kozmojenik drnekler iITU/Kozmo-Lab’da hazirlik
asamasindadir. Bu ¢alismanin sonuglar1 Toros Daglarindaki karbonath kayaglarinin deniidasyon hizi ve
deseni hakkindaki bilgi boslugunu doldurmakla kalmayacak, ayni zamanda Toroslarin Kuvaterner
yiikselme hizin1t belirlemeyi amaglayan tektonik arastirmalari iginde gerekli veriyi saglayacaktir.
"Bu ¢alisma TUBITAK 118Y052 projesi kapsaminda yapilmustir."

ABSTRACT

The surface topography is the result of interaction between internal and external processes of the Earth. The
cumulative erosive process of breaking and removing rocks from the surface, through both physical erosion
and chemical solution, is defined as denudation. The majority of Taurus Mountain surface lithology, in
South and Southwest Turkey, is composed of carbonate rocks, which makes it one of the significant karstic
regions in the world. Although there are a bunch of previous studies about denudation rate of silicate rocks,
the number of studies has been conducted on denudation rate of carbonate rocks is sparse. Employing 36Cl
cosmogenic nuclides is a new method in defining long-term denudation rate of carbonate rocks. Therefore,
in this study, we aimed to define the denudation rate of carbonate rocks in Taurus Mountain using 36Cl
cosmogenic nuclides, which will be the first study on denudation of carbonate rocks in Turkey. We defined
13 sites to take denudation samples consisting of three carbonate formation; Mesozoic neritic limestone
(sites: Adrasan, Bucak, Barla, Dedegdl and Geyikdag), Tertiary neritic limestone (sites: Taseli I and II,
Ermenek | and II, Sertavul and Karaman) and Mesozoic marbles (sites: Konya and Cihanbeyli),
respectively from West to East. When defining sampling sites, we tried to choose sites with a variety of
mean temperature, total precipitation and elevation values. We collected 13 samples, one from each
abovementioned site, along with BOHME abrasion test samples from 10 sites for physical analysis of rock
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behaviors. The cosmogenic samples are in preparation steps at ITU/Kozmo-Lab, and we are expecting the
results soon. When measured in AMS, the results of this study not only will fill the information gap about
denudation rate and pattern of carbonate rocks in Taurus Mountain, it will also provide a sufficient data for
other studies such as active tectonic research which aimed to define uplift rate of Taurus Mountain.

"This work was supported by TUBITAK, 118Y052 project."
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BABADAG FAYDI’NIN KUVATERNER AKTIiVITESININ
DEGERLENDIRILMESI, DENiZLi HAVZASI, GB ANADOLU

EVALUATION OF QUATERNARY ACTIVITY OF BABADAG FAULT,
DENIZLI BASIN, SW ANATOLIA

Savas Topal' ve Mehmet Ozkul'

* Pamukkale Universitesi, Jeoloji Miihendisligi Boliimii, 20070 Denizli
Email: savastopal@pau.edu.tr

OZET

GB Anadolu’da Denizli Havzasii giineyden sinirlayan, yaklagik 35 km uzunluga sahip fay, Babadag Fay1
olarak adlandirilmistir. Babadag Fayi, uzunluklari, gidisi ve egimi farkli birkag segmentten olugmaktadir.
Bu ¢alismanin konusunu tegkil eden Babadag Fayi’nin bati kesimi yaklasik 15 km boyunca kesintisiz
devam etmektedir. BKB-DGD gidisli bu segment, 30-40° egime sahiptir. Babadag Fayi’nin taban
blogunda, Menderes masifinin Paleozoik yasli metamorfitler, Mesozoyik yash kiregtaglari ve bu masifin
Uzerine tektonik dokanakla gelen yine Mesozoyik yash Likya naplarina ait sedimanter kayaglar yer alir.
Babadag Fayi’nin tavan blogunda ise Ge¢ Miyosen-Geg Pliyosen yasli sedimanter kayaglar ve Kuvaterner
yaslt ¢akiltaslari, aliivyal yelpazeler ve yamag¢ molozlar1 yer alir. Jeomorfik indisler (Dag onii siniisliiliik
orani (Smf) ve Hipsometrik egri (HC)), aletsel donem deprem verileri ve arazi gozlemleri Babadag Fayi’nin
Kuvaterner aktivitesini belirlemek icin kullanilmistir. Smf verileri fayin oniindeki diizliigiin giderek
kayboldugunu, HC verileri ise Babadag Fay1’nin bati kesiminin sinirladigi drenaj alanlarinin olgun ve yash
evrede oldugunu gostermektedir. Aletsel donem deprem verileri incelendiginde, Babadag Fayi’nin bati
kesimlerinde sismik aktivitenin ¢ok yogun olmadigi, M>4’ten biiyiik depremlerin meydana gelmedigi
gozlenmistir. Sismik veriler ve jeomorfik indis sonuglar1 Babadag Fayi’nin bati kesimlerinin Kuvaterner
aktivitesinin ¢ok diisiikk oldugunu veya yok denecek kadar az oldugunu gostermektedir. Arazi gozlemleri
de fayin Kuvaterner tortullar tarafindan ortiildiigiinii ve bu nedenle Kuvaterner tortullarin faydan ¢ok fazla
etkilenmedigini gostermektedir.

ABSTRACT

In SW Anatolia, the fault of 35 km long that bounded the Denizli Basin from the south was named as
Babadag Fault. The Babadag Fault consists of several segments of which lengths, trends and dips are
different. The western part of the Babadag Fault, which is the subject of this study, continues
uninterruptedly about 15 km in distance. This segment, trending WNW-ESE, has an inclination of 30-40 °.
In the footwall of the Babadag Fault, the Paleozoic metamorphics and Mesozoic limestones of the Menderes
massif and the sedimentary rocks of the Lycian nappes of Mesozoic age overlying the massif with a tectonic
contact. Late Miocene-Late Pliocene sedimentary rocks and Quaternary conglomerates, alluvial fans and
slope debris are located in the hangingwall of the Babadag Fault. Geomorphic indices (mountain front
sinusite ratio (Smf) and hypsometric curve (HC)), earthquake data of the instrumental period and field
observations were used to determine the Quaternary activity of the Babadag Fault. Smf data show that the
plain in front of the fault gradually disappeared, while the HC data show that the drainage areas, bounded
by the western part of the Babadag Fault, are in mature and old stage.

When the earthquake data in the instrumental period were examined, it was observed that the seismic
activity was not very intense in the western parts of the Babadag Fault and consequently earthquakes larger
than M> 4 did not occur. Field observations also display that the fault was covered by the Quaternary
deposits and therefore the Quaternary deposits were not affected much by the fault.
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BARLA DAGI’NDA (ISPARTA) KUVATERNER BUZULLARI, BATI
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QUATERNARY GLACIATIONS OF THE MOUNT BARLA, WESTERN
TAURUS RANGE, SW TURKEY
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OZET

Egirdir Golii’niin batisinda yer alan ve Bati Toroslarin bir parcasi olan Barla Dag1 (38°3’11”N, 30°42°8”’E;
2799 m), buzul jeomorfolojisine dair iyi gelismis bir topografyaya sahip olmasina karsin hakkinda yapilan
calismalar kisith kalmistir. Bu c¢alisma, Barla Dagi’ndaki Pleyistosen buzullagmalarina dair ilk
gozlemlerimizi ve kozmojenik yaslandirma igin toplanan ilk Orneklerin lokasyonlarini igermektedir.
Barla Dagi’nin lizerinde iki buzul vadisi yer alir. Bu vadiler, kendilerinden daha yuksekte yer alan ve ~2400
m taban yiiksekligine sahip sirklerde gelisen buzullarin sirk esiklerini agmasi ile gelismistir. Bolgedeki
Pleyistosen kalic1 kar sinir1 da sirk taban metoduna gére 2400 m civarindadir. Kuzey yonlii gelisen Kapidere
Vadisi 2440 m taban yiiksekligine sahip bir sirkten baslayarak 2100 m civarmna kadar inmistir. Vadi
igerisinde ist iiste gelismis izlenimi veren taban morenleri, farkli donemlere ait buzullasmalarin kanitlar
gorinumiindedir. Yanal morenler vadi icerisinde yer yer taban morenleri ile i¢ icedir. Vadi sonunda yan
yana bulunan biri daha biiylik iki cephe moreni ise en dikkat ¢ekici noktadir. Buradaki daha biiyiik olan
cephe moreninden kozmojenik yaslandirma i¢in bes adet 6rnek alinmigtir. Dogu yonlii gelisen Gedik Vadisi
ise Kapidere Vadisi’ne gore daha uzun ve genistir. Bu vadinin birden ¢ok sirkten beslenerek gelistigi
diisiiniilmektedir. Buradan ise {i¢ii sol yanal moren, ii¢ii ise cephe moreninden olmak iizere alt1 adet 6rnek
almmustir. Toplanmig olan onbir adet 6rnekler su anda Hizlandirilmis Kiitle Spektrometresi (Accelerator
Mass Spectrometry - AMS) ile Ol¢iilmek lizere hazirlanmaktadir.
Bu calisma ile elde edilen verilerin {izerine yenilerini katarak, Barla Dagi’nin ge¢mis donem
buzullagmalarma dair bir kronolojisini olusturmay1; bu sayede Tiirkiye’ye, daha da 6nemlisi Akdeniz ve
cevresindeki alanlara dair paleo-iklimsel ¢ikarimlari zenginlestirmeyi umuyoruz.

ABSTRACT

Barla Mountain (38 © 3'11 "N, 30 ° 42'8" E; 2799 m), situated west of Egirdir Lake and part of the Western
Taurus Mountains, has a well-developed paleoglacial topography, but the studies about the glaciations in
Mount Barla remained limited. This study includes our first observations of Pleistocene glaciations at Barla
Mountain and the sites for the first cosmogenic dating samples collected.

There are two glacial valleys on the Mount Barla. These valleys were developed when glaciers developed
over the cirque thresholds, which are higher than themselves and have a bottom height of ~2400 m.
According to the cirque floor altitude method, the Pleistocene equilibrium line altitude (ELA) in the area is
around 2400 m. Kapidere Valley, which develops in the direction of the north, began from a cirque with a
floor altitude of 2440 m and descended to about 2100 m. The overlapped ground moraines in the valley
giving the impression that evidence of different glaciation periods. Lateral moraines in the valley are
intertwined with the ground moraines. The most interesting point is the two most prominent terminal
moraines, one alongside each other at the end of the valley. Five samples were taken here for cosmogenic
dating from the greater terminal moraine. On the other hand, Gedik Valley is larger and wider than the
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Kapidere Valley, which develops in the east direction. This valley is thought to have formed by
accumulating from more than one cirque. From here six samples were taken, three of which were left lateral
moraines and three of which were terminal moraines. 11 Samples collected are currently being prepared
for Accelerated Mass Spectrometry (AMS).

We hope to create a glacial chronology of Mount Barla by adding new ones to the data obtained through
this analysis. Thus, creating a glacial chronology of mount Barla by adding new ones to the data obtained
with this study; therefore, in Turkey, especially in the Mediterranean and surrounding areas, we aim to
enrich the paleoclimatic implications.
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OZET

Bat1 Antarktika Yarimadasi'nda gozlenen hizli 1sinma, kita sahanligini kaplayan deniz buzullarinin hizli bir
sekilde pargcalanmasina ve yakin gelecekte kiiresel deniz seviyelerini yiikseltecek olan kita buzullarinin
incelmesine ve geri ¢ekilmesine neden olmaktadir. Bu ¢alisma kapsaminda Tiirk Bilim iissiiniin yer aldigi
Marguerite Korfezi'nde bulunan Horseshoe Adasi’ndaki ana buzul 6rtiisiiniin ne zaman eriyerek yok oldugu
arastirtlmigtir. Bélgede daha 6nce gergeklestirilen ¢alismalar Holosen baslarinda ¢ok 6nemli bir erimenin
varligia isaret etmektedir. Horseshoe Adasi'nda daginik halde gozlenen ve buzul tarafindan tasinmis
pembe eratik bloklardan elde ettigimiz dort yeni kozmojenik 10Be yilizeylenme yaslar1 12.9 & 1.1 bin yil
ile 9.4 + 0.8 bin y1l arasinda degisen sonuglar vermislerdir. Antarktika erratikleri ile ilgili diger ¢calismalarda
oldugu gibi, en geng yas sonucu olan 9.4 + 0.8 bin yil 6nce bolgedeki ana buzulun eridigi yas olarak kabul
edilmistir. Bu sonug, yakin bolgelerden daha 6nce elde edilmis kozmojenik yas verileri ve bildirilen diger
veriler ile (deniz ve golsel 14C ve OSL yaslar) tutarlidir.
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SAKARYA NEHRi HAVZASI’NIN MORFOMETRIK OZELLIKLERI iLE
INSAN FAALIYETLERI ARASINDAKI ILISKILERIN CBS TABANLI
DEGERLENDIRILMESI

GIS-BASED ASSESSMENT OF RELATIONSHIPS BETWEEN
MORPHOMETRIC FEATURES AND HUMAN ACTIVITIES IN THE
SAKARYA RIVER BASIN
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OZET

Akarsu havzalari, su ekosistemlerinin kullanimi, ydnetimi ve korunmasi i¢in kullanilan ¢ok cesitli mekansal
verilerin bir arada degerlendirilmesine imkan saglamaktadir. Bu degerlendirmeler, biiyiik dl¢lide Uzaktan
Algilama ve Cografi Bilgi Sistemleri (CBS) tekniklerinin kullanildig1 “morfometrik analizler” yardimiyla
yapilmaktadir. Morfometrik analizlere altlik olusturmasi bakimindan; havzanin sayisal yiikseklik
modelinin (SYM) hazirlanmasi, havza simrlarmin belirlenmesi, akarsu uzunlugunun hesaplanmasi ve
drenaj aginin gelistirilmesi 6nemli birer veri kaynagi olusturmaktadir.

Bu ¢alismada, Kuzeybati Anadolu’nun en 6dnemli su sistemi olan Sakarya Nehri havzasinin morfometrik
Ozellikleri ile beseri-ekonomik faaliyetler arasindaki iligkinin CBS tabanli degerlendirilmesi amaglanmustir.
Bu baglamda, morfometrik 6zellikleri dikkate alinarak Sakarya Nehri havzasi; (a) yukar1 Sakarya havzasi,
(b) orta Sakarya havzasi ve (c) asag1 Sakarya havzasi olarak ii¢ alt havza ayirt edilmistir. Bu alt havzalar
sahip oldugu morfometrik 6zellikler bakimindan insan faaliyetlerinin cesitlenmesinde belirleyici bir rol
oynamustir. Buna gore, Yukar1 Sakarya havzasiin genelinde sanayilesme ve kentlesme, orta Sakarya
havzasinda seracilik faaliyetleri ile acik ocak madenciligi-tas ocagi isletmeciligi ve asagi Sakarya
havzasinda ise kentlesme ve tarimsal faaliyetler yogun bir sekilde yiiriitiilmektedir.

Sonug olarak, Sakarya Nehri havzasinin morfometrik 6zelliklerinin CBS tabanli analizi, akarsuyun havza
yonetimi, tarimsal arazi kullanimi, dogal kaynaklarin degerlendirilmesi, sanayi tesislerinin siirdiiriilebilir
bir sekilde planlanmasi ve ¢evre sorunlarina yonelik tedbirler alinmasi gibi havzanin siirdiiriilebilir bir
sekilde kullanimi, yonetimi ve korunmasi i¢in 6nemli katkilar saglayacaktir.

ABSTRACT

River basins enable the assessment of a wide variety of spatial data for the use, management and protection
of water ecosystems. This assessment is mostly made with the help of “morphometric analysis” by using
Remote Sensing and Geographic Information Systems (GIS) techniques. In order to creating a basis for
morphometric analysis; the preparation of the Digital Elevation Model (DEM) of the basin, determining
the basin boundaries, calculating the river length and developing the drainage network are important data
sources.

The study aims to evaluate G1S-based evaluation of the relationship between the morphometric features of
the Sakarya River basin which is the most important water system of Northwest Anatolia, and human-
economic activities. In this sense, in terms of morphometric features, Sakarya River basin is divided into
three regions: (a) upper Sakarya basin, (b) middle Sakarya basin and (c) lower Sakarya basin. These sub-
basins have played a decisive role in the diversification of human activities regarding their morphometric
properties. Accordingly, industrialization and urbanization throughout the Upper Sakarya basin,
greenhouse activities in the central Sakarya basin, opencast mining and quarry management, and
urbanization and agricultural activities in the lower Sakarya basin are carried out intensely.

As a result, GIS-based analysis of the morphometric features of the Sakarya River basin will provide
important contributions for sustainable use, management and protection of the basin will provide significant
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contributions such as, river basin management, agricultural land use, utilization of natural resources,
sustainable planning of industrial facilities and taking measures for environmental problems for sustainable
use, management and protection of the basin.
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MENDERES YAPILARINDAKI JEOMORFOLOJIK DEGISIMLERIN
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OZET

Nehir havzalarinin izlenmesi ve kontrollii sekilde yonetilmesi ile mevcut ekosistemin korunmasi ve olumlu
bir sekilde gelistirilmesi ile gelecek yillarda olugsabilecek tahribat engellenebilmektedir. Gelisen teknoloji
ile IHAlar ile gergeklestirilecek uygulamalarin uydu sistemleri ile gevresel izlemere alternatif olarak
yaygin olarak kullanildigi goriilmektedir. Bu nedenle, uydu goriintiilerine alternatif olarak yiiksek
doguruluk ve mekansal ¢oziiniirliikle IHA lar ile elde edilen veriler ile iiretilen sayisal yiizey modelleri ve
ortomozaik veriler, nehirlerin morfodinamik modellemesi ile nehir kanallarinda meydana gelen
degisimlerin incelenmesinde kullanilmaktadir. Calisma kapsaminda, Tiirkiye’nin Ege Bolgesi’nde yer alan
ve en kalabalik yedinci havzasi olan Biiyilk Menderes Havzasi iizerinde bulunan menderes yapilarinda
meydana gelen morfolojik degisimlerin zamansal olarak incelenmesi amaciyla {ic menderes yapisi uydu
goriintiileri yardimiyla arazi ¢aligmalart 6ncesinde belirlenmistir. Belirlenen menderes yapilarinda, 2018
ve 2019 yillar igerisinde ocak, haziran ve eyliil aylarinda arazi ¢aligmalar1 kapsaminda IHA ucguslar
gerceklestirilmesi sonucunda, menderes yapilarina ait donemsel veriler iiretilerek nehir havzasinda
meydana gelen kiy1 ¢izgisi degisimi, sediment kiitlesinde meydana gelen alansal ve hacimsel degisimler
belirlenmistir. Ayrica caligma siirecinde, meydana gelen taskin olay1 ile menderes yapilarinda meydana
gelen morfolojik degisimler de incelenmistir. Havzada meydana gelen yagislarin sediment degisimlerine
etkisinin belirlenmesi amaciyla ekstrem yagislar belirlenerek yagislarin havzada meydana gelen morfolojik
degisimlere etkisi belirlenmistir.

ABSTRACT

The protection of the basin ecosystem can be realized by monitoring and managing river basins and the
destruction that may occur in the long terms can be prevented by managing the basin in a controlled manner.
It is seen that UAVs are widely used as an alternative to satellite systems in environmental monitoring
applications. Digital surface models and orthomosaic data with high accuracy and spatial resolution are
produced by aerial photographs obtained with UAVs. Thus, these data are used to analyze the
morphodynamic modeling of rivers and the changes in river canals. In the study, three meander structures,
which is located on Blyiik Menderes Basin, were determined with satellite images to analyze the
morphological changes in meander structures temporally. Blyiik Menderes Basin is Turkey's seventh most
populous, and located in the Aegean Region. In meander structures, UAV flights were carried out in
January, June and September between 2018 and 2019, and temporal data of meander structures were
produced. So, shoreline changes, areal and volumetric changes of sediment were determined. In addition,
the flood event that occurred during the study and the morphological changes with effects of flood were
also examined. In order to determine the effect of precipitation on sediment changes, values of extreme
precipitation were determined.
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EUROPE DURING THE LITTLE ICE AGE

Ilyas Sadik Tekkanat'

! Cankirt Karatekin Universitesi, Cografya Boliimii, 18100 Cankart
Email: ilyastekkanat@karatekin.edu.tr

OZET

14 - 19. yy arasindaki donemi kapsayan Kii¢iik Buzul Cagi (KBC), yiiksek frekansli ve nispeten diisiik
biiylikliikte sapmalar1 iceren iklimsel bir soguma ile karakterize edilmistir. Ancak KBC’nin
tanimlanmasinda gerek zamansal gerekse mekansal bir heterojenlik s6z konusudur. Bu heterojenlik yarim
kiireler arasinda oldukga belirgindir. Bu soguma Kuzey Yarim Kiire’de 6zellikle Avrupa kitasi lizerinde
belirgindir. Bu dénemde iklimdeki ekstrem degismelere bagh olarak Avrupa’da dogal ve sosyal ortam
derinden etkilenmistir. Oyle ki jeomorfolojik tehlikelerin riski artmus, achk ve kitlik olaylar1 ve gocler
hizlanmig salgin hastaliklar tetiklenmis, otlak alanlarin kaybi artmis, Gronland Viking yerlesmeleri ve
giftlikler terkedilmis ve buzul ilerlemesine bagli olarak Alplerde bazi vadi i¢i yerlesmeler ortadan
kaldirilmistir. Dahasi bulutlu kis kosullarini resmeden tablolarin sayisi artmis, yasanan olaylar tiyatro
oyunlarina ve romanlara yansitilmistir. Bu calismada KBC doéneminde Avrupa kitasi meydana gelen
paleoortam ve paleoiklim degisikliklerini tanimlamak, gerceklesen afetlerin muhtemel fiziki baglantilar1 ve
mekansal iliski paternini ortaya koymak amaclanmistir. Bu anlamda 6nemli tarihsel kayitlar veya vekil
verilere dayali yapilmis 6nemli ¢aligmalar toplanmis ve bir paleoortam sentezi yapilmistir. KBC ikliminde
meydana gelen ortamsal degisimler dogal ve sosyal ortam degisiklikleri seklinde incelenmis, mekansal
dagilis ve nedenler ilizerinde durulmustur. KBC ikliminin fiziksel ve dinamik yapisinin anlasilmasi iklimin
dogal ve sosyal ortam iizerindeki etkisinin ¢éziimlenmesi su an yasadigimiz isinma dénemi sonrasinda olasi
buzul ¢aginin anlasilmasina katki saglamasi agisindan 6nemlidir.

ABSTRACT

The Little Ice Age (LIA) with a period between the 14th and 19th centuries is characterized by a climatic
cooling that includes high frequency and relatively low magnitude deviations. However there is both
temporal and spatial heterogeneity in defining the LIA. The heterogeneity is quite evident among the
hemispheres. This cooling is especially evident in the Northern Hemisphere on the Europe continent. In
this period, due to extreme changes in climate, the natural and social environment in Europe was deeply
affected. As a result, the risk geomorphological hazards increased, hunger and famine incidents and
migrations accelerated, epidemics triggered, loss of pasture areas increased, the Norse settlements of
Greenland and farms abandoned and some valley settlements disappeared due to the glacial advance.
Moreover, the number of paintings depicting cloudy winter conditions increased, and environmental
changes are reflected in theater plays and novels. In this study, it was aimed to identify the paleo
environmental and paleoclimate changes and to reveal the possible physical connections and the spatial
relationship pattern of disasters that occurred in the European during the LIA. In this sense, important
studies based on important historical records or proxy data have been collected and paleo - environmental
synthesis has been made. The environmental changes occurring in the LIA climate are examined as natural
and social environment changes, and spatial distribution and causes are emphasized.
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ABSTRACT

Urmia Lake is a world-scale (140 km N-to-S distance) hypersaline lake in the Turkish-Iranian Plateau (NW
Iran). As a result of anthropogenic and natural reasons, Urmia Lake experienced a rapid water level drop
of over six meters in the last two decades, which led to the exposure of the large parts of the lake in the
form of sandy beaches, muddy, muddy-salty, and salty plains. This study was done based on several field
studies to different parts of Urmia Lake during 2010-2019. The main micro-landform of the sandy beaches
are asymmetric ripple marks. The main micro-landform on the muddy plains are mud cracks, tee\pee
structures, and mud diapirs. The landforms of salt plains most commonly have dissolution and depositional
structures. The most encountered micro-landform in the salty plains are micro (cm-scale) and macro (m-
scale) salt dissolution structures, and the deposition of evaporate minerals of different size, shape, and
crystallography. In addition, radial halite cylinders, asymmetric salt ripple marks, salt polygons, salt
mushrooms, and salt mounds can be observed. At salty beaches and barriers, small scale salty pores and
caves, and salt ruptures are found next to organic matters, and algal mats. The salt dissolution structures
form due to salt dissolution by fresh meteoric and river waters. In contrast, the depositional micro-
landforms form due to lake water level fall and consequently lake floor exposure. Wind as an external factor
controls the size, shape, and direction of the micro-landforms in Urmia Lake. In Urmia Lake, the micro-
landforms are unstable structures and reorganize under annual and seasonal variation of the lake water level
and physico-chemical conditions of the lake.
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YARI KURAK BOLGELERDE YARINTI KANALLARINDAKI SEDIMAN
TASINIM DINAMIKLERININ INCELENMESI (AKZiYARET,
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INVESTIGATION OF SEDIMENT TRANSPORT DYNAMICS ON GULLYS
IN SEMI-ARID REGION: AKZIYARET, SANLIURFA
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! Istanbul Teknik Universitesi, Avrasya Yer Bilimleri Enstitiisii, 34469 Istanbul

? Akdeniz Universitesi, Cografya Boliimii, 07000 Antalya
Email: cihanyildiz82@gmail.com

OZET

Yar1 kurak bolgelerdeki egimli sahalar, yamaglarda isleyen siireclerin afetlere doniisme riskinin fazla
oldugu alanlardir. Bu tiir alanlarda saganak seklinde meydana gelen yagislar, simirl tasinmadan dolay1
yamaglarda biriken ve ¢ogunlukla fiziksel ayrigma iiriinii olan sedimanin moloz akmalar1 seklinde aniden
hareket etmesine yol agmaktadir. Tiirkiye genel olarak yar1 kurak iklim kosullariin etkisindedir. Ayrica
egimli yiizeyler iilke yiizol¢limiiniin biiylik bir kismin1 kaplamaktadir. Bu durum dikkate alindiginda
yarintilarda moloz akmalarina neden olan sediman taginim dinamiklerinin hangi etkenlerle gergeklestiginin
ortaya konulmasi biiylik 6nem tasimaktadir. Bu baglamda Sanlurfa’nin 15 km kuzeyindeki Akziyaret
Koyii’nde yer alan Akziyaret Tepesi ¢alisma alani olarak secilmistir. Sediman taginim dinamiklerinin takibi
icin boyali tag yonteminden yararlanilmigtir. Caligma alanindan toplanan farkli boyut ve sekildeki 90 adet
tag sprey boya ile yesil, kirmizi ve mavi renge boyanmig ve bunlarin 30 tanesi gliney yamagta belirlenen
yarintt kanalinin yukar1 ¢igirina; 30 tanesi de ayni kanalin orta ¢igirina yerlestirilmistir. Kuzey yamagta ise
belirlenen iki yarint1 kanalina 15’er adet tas yerlestirilmistir. Bu yontem ile taglarin hareket noktasindan ne
kadar uzaklagtigi, yarinti kanali boyunca takip ettigi giizergah, taslarin kanalin tam olarak neresinde ve
hangi durumda depolandigi ve yaklasik olarak ne kadar derine gomiildigii gibi 6zellikleri, fotograflama
yontemi de kullanilarak belirlenmistir. Ayrica taglarin tasinma mesafeleri ile boyutlari, agirliklar: ve sekil
ozellikleri arasindaki iligkiler bazi istatistiksel parametreler yoluyla tespit edilmistir. Calisma sonucunda
disiik yagislarda secici tasinmanin; siddetli yagislarda ise moloz akintilarina yol agacak oOlgiide segici
olmayan bir tasinmanin gergeklestigi goriilmiistlir. Olusan sel karakterli siddetli yagis sonrasinda boyali
taglarin %48’i kaybolmus ve bulunabilenlerin de bir kisim1 6zellikle giiney yamagta kalinligr 40 cm’ye
ulasan moloz yi1gini igerisinde depolanmustir. Bitki ortiisiiniin daha sik oldugu kuzey yamagta bulunabilen
19 tasin 7 tanesinde herhangi bir hareket gozlenmemistir. Bitki ortiisiiniin seyrek oldugu giliney yamagta
bulunabilen 28 tas ise belirli mesafelere kadar tasinabilmistir. Kuzey yamagta en fazla kat edilen mesafe
100 metre iken giliney yamacta bu mesafe yaklagik 194 metreye ulagmistir. Bu bulgulara gore glney
yamagta sediman taginim dinamiklerinin kuzey yamaca gore daha aktif oldugu sonucuna ulasilmistir.

ABSTRACT

Hill slopes in semi-arid regions are areas where the processes running on the slopes have a high risk of
turning into hazards. Rains occurring in the form of torrents in such areas cause the sediment, which
accumulates on the slopes due to limited transportation and is mostly a product of physical weathering, to
move suddenly as debris flows. Turkey is generally influenced by the semi-arid climatic conditions. In
addition, sloped surfaces cover most of the country's surface area. Considering this situation, it is of great
importance to determine under what factors the sediment transport dynamics, which result in debris flows
in the gullys. When this situation is taken into consideration, it is of great importance to determine the
factors that caused the sediment transport dynamics that cause debris flows in the gullys. In this context,
Akziyaret Hill, located in Akziyaret Village, 15 km north of Sanliurfa, was chosen as the study area. Painted
stone method was used to monitor the sediment transport dynamics. 90 stones of different sizes and shapes
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collected from the study area were painted with green, red and blue colors and 30 of them were placed in
the upper course of the gully channel determined on the southern slope; 30 of them were placed in the
middle course of the same channel. On the north slope, 15 stones were placed in two determined gully
channels. With this method, the characteristics of how far the stones move away from the point of departure,
the route that they follow along the gully channel, where exactly and in what condition the stones are stored
and how deeply embedded are determined using the method of photography. In addition, the relationships
between the stone's moving distances, dimensions, weights and shape features were determined through
some statistical parameters. As a result of the study, it was observed that selective transportation was carried
out in low precipitation, and a non-selective transportation that occurred to cause debris flows in heavy
rains. 48% of the painted stones have disappeared after heavy precipitation with heavy floods and some of
the found ones have been stored in pile of debris, especially on the southern slope, with a thickness of 40
cm. No movement was observed in 7 of the 19 stones that can be found on the northern slope where
vegetation cover is denser. 28 stones, which can be found on the southern slope where vegetation is sparse,
have been transported up to certain distances. The maximum distance traveled on the northern slope was
100 meters, while on the southern slope this distance reached about 194 meters. According to these findings,
it was concluded that sediment transport dynamics on the south slope are more active than on the northern
slope.
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TURKIYE KURAK-YARI KURAK KIRGIBAYIR; (BADLANDS)
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THE GEOMORPHOLOGICAL CHARACTERISTICS AND THE SPATIAL
DISTRIBUTION OF ARID AND SEMI-ARID BADLANDS IN TURKEY
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OZET

Kirgibayir arazileri, diinyadaki en yiiksek erozyon oranlarina sahip jeomorfik ortamlar arasindadir. Bu
alanlar, siddetli erozyonun goriildiigii, birbirinden keskin sirtlarla ayrilan, iizerinde yiiriinmesi zor, tarimsal
aktivite acisindan kisith ve genellikle pekismemis sedimanter kayaclar iizerinde gelisen yer sekli
iiniteleridir. Havza alami bakimindan limitli olarak katki alanina sahip kirgibayirlar kisa mesafede
ortalamasi ¢ok yiiksek yamag egimleriyle temsil edilmektedirler (> 30°).

Meydana gelen uzun donemli iklimsel degisim ve salimimlar, tektonik yiikselim ve taban seviyesi
degisikligine bagl olarak hizli erozyonel tepki veren kirgibayir arazileri ge¢mis iklimsel ve tektonik
olaylarin desifre edilmesinde biiylik neme sahiptirler. Kirgibayir arazileri Tiirkiye’de 6zellikle Miyosen
yash karasal kirintililar ile Plio-Kuvaterner nemli donemlerinde gelismis g6l ¢okelleri ve pediment
sistemleri iizerinde yaygin olarak gelismislerdir. Bunun yani sira, Holosen donemi igerisinde 6zellikle son
2000 yilda antropojenik etkilerin (6rn. ormansizlastirma ve tarimsal aktivite) bitki Ortiisiine ve asirt
sulamaya bagl ylizeysel akis degisimlerine bagli olarak arttig1 bdlgeler kirgibayir olusumlarinin yaygin
olarak gozlendigi alanlara karsilik gelir.

Bu galigmada Tiirkiye’de varlig1 bilinen fakat giiniimiize kadar sinirlari tanimlanmamis kirgibayir arazilerin
jeomorfolojik ozellikleri, bolgesel dagilislari ve bu dagilisi kontrol eden faktorler incelenmistir. Caligmada
kirgibayir arazilerin Tiirkiye’deki dagilis1 yiiksek ¢oziniirliiklii uydu goriintiileri ve hava fotograflar
araciligiyla yedi ana alanda haritalanmis (~5100 km?) ve iliskin jeomofolojik ¢ikarimlar jeomorfometrik
analizler araciligiyla gergeklestirilmistir. Jeomorfometrik 6zelliklerinin belirlenmesi igin Harita Genel
Midiirliigii'nden (HGM) temin edilen 5m ¢oziiniirliigiindeki Sayisal Yiikseklik Modelleri (SYM)
kullanilmistir. Yapilan uzaktan algilama goriintii yorumlar1 ve jeomorfometrik analizler sonucunda: (1)
Kirgibayirlarin bolgesel dagilimi klimatik olarak kurak ve yari-kurak zonda yer alan, Nallthan (Ankara),
Kapadokya (Nevsehir), Selendi Havzasi (Manisa), Cankir1 ¢evresi, Sivas — Erzincan arasinda, Tuz
Golii’nlin dogusu, Burdur Golii’niin giineydogusu, gibi alanlarda yogunlastigi, (2) Miyosen ve Kuvaterner
yasli, kil ve silt icerigi bakimindan zengin pekismemis sedimanter birimlerin yiizeylendigi alanlarda, (3)
jeomorfik iinite olarak kirgibayir olusumunu denetleyen faktorler (litoloji, yapi, yagis miktar1 ve siiresi) ve
yarilma oranlarmin farkliligindan dolay1 yilizey alanlarinin (0.01 km2 -200 km2 ) ve morfolojilerinin
degiskenlik gosterdigi, (4) yedi farkli ana kirgibayir arazisinde, “V” profilli keskin kanallar (Tip A),
yuvarlak sirth (Tip B) yamaglarla kisa mesafede birbirinden ayrildigi, (5) genelde yamacta , “yarinti
erozyonu” ve “kiitle hareketleri” siiregleri ile baslayip giiniimiiz formunu aldiklari, sonucuna ulasiimistir.
Bu ¢alisma TUBITAK (Proje no: 118C329) tarafindan desteklenmektedir.

ABSTRACT

Badlands is one of the most intense erosional forms in geomorphic settings throughout the world. Those
landscapes are described as landform units having severe erosion, separated by a sharp edge, are
challenging to cross, agriculturally unproductive, and generally developing on unconsolidated lithologies.
Badlands areas are represented by steep hillslopes (>30°) in the short-range and have limited contribution
areas concerning the catchment.
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The erosional decay of badlands is highly affected by base-level changes due to climatic changes and
oscillations and tectonic uplift. Thus, these erosional landforms are important in decoding the past climatic
and tectonic events. Badlands are observed particularly on the Miocene continental clastics and lacustrine
sediments and pediment systems formed in the humid periods of Plio-Quaternary. On the other hand, the
anthropogenic effects on land cover changes and over-irrigation accelerated surface runoff, especially in
the last 2000 years during the Holocene. Hence, these regions became more susceptible to badland
formation.

In this study, previously known but not documented geomorphological characteristics of badlands are
examined in terms of regional distribution and controlling factors of their distribution. The distribution of
badland areas (~5100 km?) was mapped through high-resolution satellite images and aerial photos in seven
major areas in Turkey, and the geomorphological implications were obtained through geomorphometric
analysis. A 5-m Digital Elevation Models (DEM) provided from the General Directorate of Mapping were
used to determine the geomorphometric characteristics of investigated badland areas. Our preliminary
results indicate that: (1) The distribution of badlands are located in an arid and semi-arid climatic zones
such as Nallihan(Ankara), Selendi Basin (Manisa), Cappadocia (Nevsehir) nearby Cankir1, between Sivas
and Erzincan, east of Lake Tuz, south-east of Lake Burdur (2) badlands generally formed on unconsolidated
Miocene and Quaternary clay and silt rich sedimentary areas, (3) controlling factors (lithology, structure,
duration, and the amount of precipitation) as a geomorphic unit are responsible for their dissection
percentage surface areas (0.01 km2 -200 km2) and their morphologies differ (4) in the seven main badland
areas are present “V” form cross-profiles (type A) and rounded-edged (type B) hillslopes separated from
each other in a short-range, (5) badland formation generally starts with “gully erosion” and “mass
movement” processes in hillslopes and transforms to contemporary forms.

This study was supported by the Scientific and Technological Research Council of Turkey (TUBITAK)
2232 grant (118C329).
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RECONSTRUCTION OF LATE PLEISTOCENE GLACIERS IN THE
MUNZUR MOUNTAINS
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OZET

Munzur Daglar1 (3463 m) Geg¢ Pleyistosen'de meydana gelen yaygin buzullagmalarla ve giliniimiizde
barindirdig1 kiigiik buzullarla Tiirkiyenin en 6nemli glasiyal sahalarindan biridir. Tiirkiye’nin alansal
olarak ikinci en biiyiik buzul sahasi durumunda olan Munzur Daglari, basta buzul vadileri, asili vadiler,
sirkler ve morenler olmak tizere cesitli glasiyal sekilleri barindirmaktadir. Bu ¢alismayla, Geg Pleyistosen
buzullarinin yayilis alan1 ve kalici kar sinir1 yiikseltisi jeomorfolojik delillere dayanan sayisal temelli
rekonstriiksiyon yontemleri elde edilmis ve paleo-iklim kosullar1 hakkinda bilgilere ulasilmistir. Munzur
Daglari'ndaki biiylik olgekli glasiyal sekiller buzul rekonstriiksiyonu i¢in haritalandirilmigtir. Bazilari
biiyiik kollara sahip 30 vadi buzulu ve yaklasik 680 sirk tanimlanarak haritaya gegirilmistir. Yapilan
rekonstriiksiyonda, buzullarin dagin yiliksek kesimlerinde bir buzullasma alanindan digerine birleserek
uzandigini ortaya konmustur. Vadi buzullar1 derin yarilmis vadilerde ve kollarinda meydana gelirken,
klgiik ortti buzullar1 genis asimim yiizeylerine ve biiyiik karstik depresyonlara karsilik gelen nispeten diiz
alanlarda olusmustur. Buzullar yaklasik 600 km2'lik bir alanda yayilis gostermis, dagin genelinde ortalama
buzul kalinligi 75 m, maksimum buzul kalinligrt Dogu Munzur'da 300 m’ye ulasmistir. Buzullarin toplam
hacmi yaklagik 45 km3 olarak hesaplanmistir. En uzun buzul yaklagik 19 km uzunluga ulagmis, vadi
buzullarinin 15 tanesi ise 10 km'den daha fazla uzunluga sahip olmus ve buzullar 1350 m seviyesine kadar
inmiglerdir. Bu donemdeki kalici kar sinir1 yaklagik 2600 m olarak hesaplanmisg ve giiniimiizdeki kalic1 kar
sinirt  degerine gore yaklasgtk 1000-1100 m alg¢almigtir. Farkli senaryolara dayanan paleo-iklim
modellemeleri, paleo-sicakliklarin giiniimiiz degerlerinden yaklagik 8—10 ° C daha diisiik oldugunu
gostermistir.

ABSTRACT

The Munzur Mountains (3463 m) are one of the most important glacial areas in Turkey, with extensive
glaciations from the Late Pleistocene and small-scale glaciation at present. As Turkey's second most
glaciated region by area, the mountains include various glacial landforms, primarily glacier valleys,
hanging valleys, cirques, and moraines. This study produced data on the extent of previous glaciers,
calculated pELA, and determined the condition of the paleoclimate during maximum ice extent using
numerically derived reconstruction methods based on geomorphic evidence. The major glacial landforms
in the Munzur Mountains were mapped for the reconstruction. Approximately 680 cirques and 30 glaciated
valleys were identified. The reconstruction shows that glaciers extended continuously from one glacier area
to another in the uplands of the mountains. Valley glaciers occurred primarily in deeply incised valleys and
their tributaries, while icefield glaciers formed in relatively flat uplands corresponding to vast erosion
surfaces and large karstic depressions. The glaciers covered an area of approximately 600 km2 Their
average thickness was 75 m, and the maximum glacial thickness was found in the Eastern Munzurs as ca.
300 m. The total volume of the glaciers reached 45 km3. The largest glacier was ca. 19 km in length.
Moreover, 15 of the valley glaciers were over 10 km in length. The paleoglaciers reached as low as 1350
m above sea level. The average pELA was calculated as 2595 m a.s.l., creating an equilibrium line altitude
depression of 1000-1100 m below the present ELA. The paleoclimate estimate based on different scenarios
indicates that the temperatures were 8-10 °C lower than present values.
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OZET

Dogu Anadolu Fay Zonu (DAFZ), Dogu Tiirkiye’de Arabistan ile Anadolu levhalar1 arasindaki kitasal
yakinsamaya bagli olarak olusmus dogrultu atimli aktif bir faydir. Kita igi deformasyonda dnemli bir rol
oynayan bu faylarin biiyiik deprem {iiretme potansiyeli yiiksektir. Bu kapsamda DAFZ’nun Doganyol
(Malatya) ile Celikhan (Adiyaman) arasindaki kismi morfolojik ve tektonik agidan incelenmistir. Piitiirge
segmentinin fay geometrisini ve morfotektonik dzelliklerini ortaya koymak igin topografik haritalar, sayisal
yiikseklik modelleri, islenmis uydu goriintiileri ve arazi gézlemleri kullanilarak, morfotektonik haritalar
olusturulmustur. Piitiirge segmentinde fayin geometrisi, faya paralel olarak uzamig sirtlar ve akarsu
otelenmeleri belirlenmistir. Piitlirge segmenti boyunca fayin dogrultusunda degisimler ve sigramalar s6z
konusudur. Buna bagli olarak segment boyunca genislemeli ve sikigmali alanlar gelismistir. Akarsu
otelenmeleri fayin sol yanal davranisini agikca gosterirken, telenme miktarlari fayin neotektonik aktivitesi
hakkinda bilgi vermektedir. Ayrica Piitiirge segmenti boyunca gergeklestirilen paleostres analizi sonuglari
deformasyonun transtansiyonel rejimden (KD kismi) transpresiyonel rejime (GB kismi) degistigini
gostermektedir.

Faylarin sigrama, biikiillme ve dogrultu degisim noktalar1 potansiyel enerji birikim yerleri oldugu
disiiniildiigiinde, Piitiirge segmenti deprem fiiretebilecek bir segmenttir. 24 Ocak 2020 tarihinde meydana
gelen Sivrice depremi (Mw: 6.8) bu segmentteki sismik tehlikeyi agik¢a gostermistir. Fay geometrisi
segment iizerindeki diger sismik tehlikenin Celikhan civarinda gelisebilecegini diistindiirmektedir.

ABSTRACT

East Anatolian Fault Zone (EAFZ), is an active strike slip fault depend on continental convergence between
Arabian and Anatolian plates in the Eastern Turkey. These faults, which play an important role in
continental deformation, have high potential to produce great earthquake. In this context, the part between
Doganyol (Malatya) and Celikhan (Adiyaman) of EAFZ was examined morphologically and tectonically.
Morphotectonic maps were created using topographic maps, digital elevation models, processed satellite
images and field observations to reveal the fault geometry and morphotectonic features of the Putiirge
segment. Geometry of the fault, elongated ridges parallel to the fault and displaced stream courses on the
Putlirge segment were determined. There are changes and stepovers in the direction of the fault throughout
the Putlirge segment. Accordingly, areas with extensional and compressional have developed along the
segment. Displaced stream courses clearly indicate the left lateral behavior of the segment, while deflected
amounts on the stream courses provide information about the neotectonic activity of the fault. In addition,
the results of the paleostress analysis carried out throughout the Pitiirge segment show that the deformation
varies from the trantansional regime (NE part) to the transpressional regime (SW part).

Considering that the faults' stepover, bend and direction change points are potential energy accumulation
places, the Plturge segment can produce earthquake. The Sivrice earthquake (Mw: 6.8) on January 24,
2020 clearly demonstrated the seismic hazard on this segment. Fault geometry suggests that the other
seismic hazard on the segment may develop around Celikhan.

64
20-23 Ekim 2020 istanbul Teknik Universitesi-Avrasya Yer Bilimleri Enstitiist, Istanbul | Tiirkiye


mailto:efiratligil@firat.edu.tr

TURQUA

NEMRUT VOLKANI'NDAN YENI AR-AR RADYOMETRIK YAS
VERILERIi: VAN GOLU'NUN BATI KENARINDA KALDERA
OLUSUMUNUN ZAMANLAMASI VE BARIYERLESME EVRIMI ICIN
CIKARIMLAR

NEW AR-AR RADIOMETRIC AGES FROM NEMRUT VOLCANO:
IMPLICATIONS FOR THE TIMING OF CALDERA FORMATION AND THE
EVOLUTION OF THE DAM AT THE WESTERN END OF LAKE VAN
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OZET

“Nemrut Ignimbiritlerinin® ve bunlarla iliskili piimis geri diisme ve skorya akma ¢okellerinin yerlesim yas1
ve korelasyonlarini daha iyi anlayabilmek amaciyla Nemrut Volkani ¢evresinde gerceklestirilen jeolojik
caligmalar ile se¢ilmis drneklerden yeni elde edilen tiim kayag jeokimyasi ve Ar-Ar yas verileri birlikte
degerlendirilmistir. Bunun yan1 sira Nemrut volkan1 giiney kanadinda bulunan dom yapilarindan akan lav
serilerine ait 6rneklerden de yaslandirma calismalar1 gergeklestirilmistir. Bu lavlardan elde edilen yaslar
sirastyla trakitik Germav Domu yaklasik 140 Bin yil, trakitik Kirkor Domu 60.2 + 2.8 Bin yil,
Asagikolbagindan tefri-fonolit 50.6 + 6.9 Bin yil, Van Golii kiyisindan bir benmoritik lav 86.7 + 3.1 Bin
yil olarak tarihlendirilmistir.

Saha verileri, Nemrut'un KB ve KD kenarlarinda, 1 metreye kadar ulagan ¢apta bloklar iceren birka¢ km
kiip hacmine sahip (kismen kaynakli) skorya akma biriminin (yas verisi yok) varligin1 dogrulamaktadir. Bu
birim, mevcut Nemrut kalderasinin olusumu ile ilgili ¢ok gii¢lii bir patlamali volkanik etkinligin {irinii
olarak degerlendirilmistir. Bu skorya birimi, Nemrut'un bati ve giineybatisinda uzak (distal) kesimlerine
dogru olduk¢a kalin vadi dolgusu olarak gdzlenen bir trakitik ignimbirit akisi ile korele edilmistir. Bu
ignimbirit (31.7 £ 3.9 Bin yi1l) ve Nemrut ‘un giineyindeki (28.9 + 4.4 Bin y1l) kaynakli trakitik bilesimli
Bitlis ignimbiritinden elde edilen yeni yas verileri, daha dnceki ¢caligmalarda vadiyi dolduran oldukga kalin
ignimbirit ve pomza geri diisme biriminden (her ikisi de Nemrut'un dogu kanadinda) ve Van Golii i¢indeki
tefra tabakasindan (V18) elde edilen yas verisiyle (33 £ 2.4 Bin y1l) uyumlu géziikmektedir. Elde edilen
yeni yas verileri, Nemrut kalderasinin yaklasik 30 Bin yil 6nce olustugu sonucunu desteklemektedir.
Kaldera duvarinin giiney kesiminden akan bir obsidyen 29.95 + 1.35 Bin yil olarak tarihlendirilmis olup
onceki caligmalarda Van Goliinden alinan V17 tefra seviyesi (29 = 1.8 Bin y1l) ile jeokimyasal olarak korele
edilmistir.

Bir onceki plskiirme serisi yaklasik 60 Ka olarak tarihlendirilmekte olup Nemrut'un giiney kanadinda
gozlenen iki trakitik ignimbirit 6rnegi ve bunun altinda yer alan bilesimsel olarak farkli bir trakitik pomza
birimi sirasiyla 54.5 + 10, 65.3 £ 5.3 ve 61.5 £ 2.8 Bin y1l olarak yaglandirilmistir. Bu birimlerden biri, Van
Goli karotlarindan daha dnce 61.7 + 5.2 Bin yil olarak elde edilen yas verisi ile korele edilebilir.
Nemrut'un glineyinde yer alan D-B dogrultulu Mus havzasinin yaklagik 30 ve 60 Bin yil aras1 donemde
ignimbiritik akislarla depolanmasi, Van Golii'niin bat1 kenarindaki bariyerin yiikselmesine ve mevcut gol
seviyesinin yaklasik 80 metre ylikselmesine neden oldugu diisliniilmektedir. Ignimbirit tabakalarinin 30
Bin yilda depolanmasi, bu bariyerin yiikselmesini énemli dlgiide artirarak 30.1 bin yil dnceki yaklagik
giiniimiiz gol seviyesinin, 19.3 Bin y1l’da 1725 metre yiikseklige kadar kademeli bir artigina sebep olmustur
(Van Goli'niin kuzey kiyist boyunca Tufa yaslariyla ilgili yaymnlanan elde edilen U/Th tarafindan
belgelerine dayanarak).
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ABSTRACT

New field geological observations on Nemrut VVolcano have been integrated with whole-rock geochemical
analysis and Ar-Ar dating of selected samples to better understand the correlations of the ‘“Nemrut
Ignimbrites” and associated pumice fall and scoria flow units. Lava from domes around the southern flank
of Nemrut volcano have also been dated. Ages obtained for these lavas are circa 140 Ka for a trachyte from
the Germav Dome, 60.2 + 2.8 Ka for a trachyte from the Kirkor Dome, 50.6 + 6.9 Ka for a tephri-phonolite
at Asagikolbasi, and 86.7 + 3.1 Ka for a benmoreite lava on the western shore of Lake Van.

Field data confirm the presence of a major (partially welded) scoria unit (undated) with a volume of several
cubic km on the NW and NE flanks of Nemrut, containing blocks up to 1 metre in diameter. It is interpreted
as the product of a very powerful explosive event, related to the formation of the present Nemrut caldera.
This scoria unit is provisionally correlated geochemically with a distal, and very thick, valley filling,
trachytic ignimbrite present W and SW of Nemrut. New ages for this ignimbrite (31.7 + 3.9 Ka) and the
welded trachytic Bitlis Ignimbrite to the S of Nemrut (28.9 £ 4.4 Ka) overlap with previously published
Ar-Ar ages of a thick valley filling ignimbrite and of a thick pumice fall unit (both located on the eastern
flank of Nemrut), and with the assigned age of the thick V18 tephra layer in Lake Van (33 + 2.4 Ka). These
new ages support the conclusion that the present Nemrut caldera formed at about 30 Ka. An obsidian flow
from the top of the southern caldera wall is dated at 29.95 + 1.35 Ka; and is correlated geochemically with
the V17 tephra layer in Lake Van which has an assigned age of 29 + 1.8Ka.
An earlier sequence of eruptions is dated at about 60 Ka: two samples of a trachytic ignimbrite, and an
underlying compositionally distinctive trachytic pumice unit on the southern flank of Nemrut, are dated at
54.5 £ 10, 65.3 £ 5.3 and 61.5 * 2.8 Ka respectively. One of these units may correlate with the prominent
V51 tephra layer in a Lake Van drill core which has an assigned age of 61.7 + 52 Ka.
The accumulation of thick ignimbrite units in the dry E- W striking Mus basin south of Nemrut during
eruptive events at about 30 and 60 Ka would have built up the height of the dam at the western end of Lake
Van, allowing the lake level to rise to elevations up to about 80 metres above the present lake level during
humid climatic periods. The deposition of the ignimbrite sheet at 30 Ka increased the height of the dam
significantly and allowed a progressive rise in lake level from near the current level at 30.1 Ka to an
elevation of 1725 metres above sea level at 19.3 Ka (as documented by published U/Th ages of Tufa along
the northern shore of Lake Van).
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OZET

Akarsular {izerinde bulunan koprii ayaklarinda olusan tagkin ve akim kaynakli oyulma, kopriilerde en sik
gozlemlenen gog¢me nedenlerindendir. Bu nedenle, oyulma etkileri altinda kd&priilerin giivenliginin
saptanmasinda koprii ayaklarindaki oyulma mekanizmasinin gercekgi olarak belirlenmesi ve siirekli olarak
takip edilerek guncellenmesi gerekmektedir. Boylelikle, koprii temel sistemlerinde oyulma kaynakli
gocmeler Onlenip koprii altyapr tasarimi daha giivenli olarak yapilabilecektir. Bu ¢alismada, oncelikle
akarsu havzasinin ve 6zellikle nehir tagkin yataginin ¢ok yiiksek ¢oziiniirliiklii 3 boyutlu modelinin elde
edilmesinde ve koprii tastyict sistemindeki (kazikli ayaklar ve kazikli kenar ayaklar) oyulma miktarinin
dl¢iimiinde insansiz hava araci (IHA) tabanli dlgiim ydntemleri kullanilmistir. Akarsu havzasina ait farkls
zamanlarda elde edilen sayisal yiizey modelleri kullanilarak gesitli yazilimlar ile gelecekte olusabilecek
olasi tagkin etkileri ve oyulma miktar1 saptanmistir. Bu amagla, Antalya Bogacay1 Deresi ilizerinde bulunan
ve daha once tagkin kaynakli oyulma sonucunda gé¢miis olan BA koprii pilot ¢aligma olarak segilmistir.
Calisma sonuglarina gore, oyulma derinligi maksimum 1.37 m ile donemsel nehir debisinin en fazla oldugu
orta ayaklara yakin oldugu belirlenmistir. HEC-RAS tagkin ve oyulma analizlerinin sonuglari, olasi bir
tagkin sirasinda maksimum 2.49 m’lik bir oyulma ile oyulma derinliginden 6l¢iilen maksimum 8.2 m’lik
su derinligi beklenebilecegini gostermistir. Mevcut kazik yiiksekliginin 5.25 m olmasi ve tahmini
maksimum tagkin hizinin da 5.7 m/s olmasi bu su seviyesinde koprii tabliyesinin 0.46 m suyun altinda
kalmasina sebep olacaktir. Pilot calisma sonrasinda, akarsu yataklari iizerinde bulunan kopriiler igin
kullanilabilecek, THA tabanli ve siirekli giincellenebilecek koprii coklu afet risk tespit sistemi kurulmustur.
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OZET

Orta Anadolu Volkanik Provensi giineyinde, Karapmar dolaylarinda maar, skorya konileri ve bunlarla
iligkili geng volkanik iirlinlerden olusan topluluk, Meke volkanitleri olarak adlandirilmistir. 42km?2’lik alan
kaplayan Meke volkanitleri, base-surge, skorya, piroklastik yagis/akis trtinleri, volkan bombalar1 ve
volkanoklastik Urlnler ile andezit, bazaltik-andezit ve bazalt bilesiminde lavlardan olusmaktadir.
Hidromagmatik etkinligin hakimiyeti nedeniyle bdlgede ¢ok sayida maar olusmustur. Bunlardan biri olan
1.5 km ¢apindaki Meke Maari, igerisinde barindirdigi skorya konisi ve krater golii ile muhtesem bir goriintii
sergiler. Meke Maar1’nin KD’sunda ise iginde yine bir krater golil iceren,1.6 km c¢apinda bir diger maar
(Acigol Maari) vardir.

Meke maar1 i¢indeki skorya konisi andezit bilesimdedir. Kizil kahverenkli, bol vesikiillii, cogunlugu lapilli
ve blok boyutunda ve koseli, tutturulmamis skorya parcalarindan olugsmaktadir. Koninin hem normal hem
de ters derecelenme gosteren skorya katmanlarinin egimi ~30°’dir. Maarin krater duvarlarinda yiizeylenen
koyu cams1 matriksli porfirik lavlar andezitik bilesimdedir. Maarin GB’sinda ise yaslar1 45.000-336.000
yil arasinda olan sanidin ve olivin igeren bazalt lavlar1 ve skorya konileri yiizeylenir.
Meke volkanitleri SiO2 igerikleri %49-60 arasinda degismektedir. Alkali karakter sunan Meke bazaltlarinin
LIL ve LRE elementleri MORB’daki konsantrasyonlarina kiyasla zenginlesme gosterirken HFS elementleri
fakirlesme gosterir. Nb ve Ta’un bazaltlarda, LIL ve LREE’lere kiyasla belirgin bir diisme gdstermesi yay
bilegenine isaret eder. Petrolojik ergime modellerimiz, bu lavlarin metasomatik yay bileseni igeren iki farkli
litosferik manto kaynagindan kismi ergimeler ile tiirediklerini ve daha sonra yiikselmeleri sirasinda
birbirleriyle degisik oranlarda karismis olduklarini gostermektedir.

ABSTRACT

Around Karapinar, in the south of the Central Anatolian Volcanic Province, a young volcanic assemblage
consisting of maars, scoria cones and related volcanics called the Meke volcanics is exposed. It covers an
area of 42 km2 and consist of base-surge and scoria deposits with volcanic bombs, pyroclastic fall/flow
products, volcanoclastic layers and andesitic to basaltic lava flows.

Due to the dominance of hydromagmatic activity, many maars were formed in the region. Meke Maar is
one of them and offers a magnificent volcanic scenery with a 1.5 km-wide crater, a lake and a well-
preserved scoria cone in the crater. There is another crater with a lake (i.e. Acigdl Maar), which is 1.6 km
in diameter, located in NE of Meke Maar.

The scoria cone in the Meke Maar is andesitic in composition. It consists of red to brown-colored, angular
and uncemented-loose, lapilli to block-sized scoria fragments with abundant vesicles. Scoria layers display
both normal and reverse grading with dips ~30°. The dark-glassy, porphyric lavas exposed on the crater
walls are andesitic in composition. In the SW, sanidine and olivine-bearing basalts with ages between
45.000 and 336.000 years are exposed.
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Basalts are alkaline in character with SiO2 contents varying between %49 and 60. They are enriched in
LILEs-LREEs and depleted in HFSEs relative to MORB. Depletion in Nb-Ta implies a subduction
component. Our melting models indicate derivation of basalts from two different metasomatic lithospheric
mantle sources by partial melting and mixing in variable ratios with each other en route to the surface.
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OZET

Iklimin unsurlarinda meydana gelen degisimler gerek insan gerek flora ve fauna yasanm iizerinde etkisini
giin gectikce daha fazla hissettirmektedir. Ozellikle tarihsel siire¢ degerlendirildiginde uc olaylarda
giiniimiizde siire, siklik ve sayilarinda artis yasanmaktadir. Iklim degisikligini daha iyi anlamak ve
kavramak amaciyla bolgesel bazda giinliikk degerlerde goézlenen degiskenligin analizine ihtiyag
duyulmaktadir. Bu ¢aligmada Ege Bolgesi Kiyilari’nda yer alan istasyonlarin veri setine RH test ile
homojenlik testi uygulanmigtir. Calismada Meteoroloji Genel Miidiirliigii’nden (MGM) temin edilen 1975-
2018 yillar1 arasinda giinlilk maksimum ve minimum sicaklik verileri kullanilmistir. Kalite kontrol (QQ)
ve homojenlik testinden gegen istasyonlara Iklim Degisikligi Belirleme ve Gozlemleme Indis Uzman
Grubu (ETCDDMI) tarafindan olusturulan daha sonradan iklim Risk ve Sektdr Bazli Indis Uzman Grubu
(ETCRSCI) tarafindan gelistirilen indislerin gdzlenen egilimleri tespit edilmeye calisilmistir.
Elde edilen bulgulara gore, 6nemli sicak nokta (hotspot) alanlarindan biri olan Ege Bolgesi Kiyilari’nda
sicak devre siiresi indikatori, sicak geceler, sicak giinler, yaz giinleri, tropik geceler indislerinde anlaml
artig yasanirken, soguk devre siiresi indikatorti, serin geceler, serin giinler, glinliik sicaklik araligi ve donlu
giinlerde genel olarak istasyonlarda anlamli azalis egilimi saptanmigtir. Belirlenen tarih aralig1 igerisinde
maksimum sicakliklarin nadir olarak 0°C’nin altina diistiigii bu bolgede buzlu gilinler indisi
hesaplanamamistir. Gelisme sezonu uzunlugu indisinde ise sadece Edremit istasyonunda anlamli artig
yagsanmugtir. Sicak hava dalgalar sayisinda, sikliginda, siiresinde istasyonlarda genel olarak artis trendi
gozlenmistir. Sicak hava dalgasi biiyiikligiinde ise bazi istasyonlarda artis trendi saptanmistir. Ginluk
minimum ve maksimum sicakliklarda gézlenen bu artis bolgede 1sinin daha fazla kalmasi, buharlagsmay1
siddetlendirerek tatli su kaynaklaria olan baskinin artmasi, toprak nemini azaltarak tarimsal kurakligi
tesvik etmesi muhtemel olmaktadir. Yapilacak olan ekonomik, tarim, turizm wvd. politikalarda
stirdiirilebilirlikle birlikte gz 6niinde bulunmasi gereken 6nemli bir husustur.

ABSTRACT

Changes in the elements of the climate make the impact on the life of both humans and flora and fauna feel
more and more. Especially when the historical process is evaluated, there is an increase in the duration,
frequency and number of extreme events today. Analysis of the observed variability in daily values on a
regional basis is needed to better understand and understand climate change. In this study, homogeneity
test with RH test was applied to the data set of stations located on the shores of Aegean region. The study
used daily maximum and minimum temperature data from 1975-2018 provided by the State Meteorology
Organization (MGM). The observed trends of the indices developed by the Climate Risk and Sector Based
Index Expert Group (ETCRSCI), which were created by the Climate Change Determination and
Observation Index Expert Group (ETCDDMI), to stations passing the quality control (QQ) and
homogeneity test were tried to be determined.

According to findings, it is important the hotspot (hotspot) is one of the areas of the Aegean Region Coastal
waters warm spell duration indicator, warm nights, warm days, summer days, tropical nights, There was a
significant increase in indices, while cold duration indicator, cool nights, cool days, daily temperature
range, and a tendency of significant decrease of frost days in the stations is revealed. The index of ice days
could not be calculated in this region, where maximum temperatures rarely fall below 0°C within the
specified date range. Only Edremit Station experienced a significant increase in the development season
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length index. In the number, frequency and duration of heatwaves, an overall upward trend has been
observed at stations. Heatwave size has been observed in some stations. This increase in daily minimum
and maximum temperatures is likely to encourage agricultural drought by increasing the pressure on fresh
water sources by exacerbating evaporation. Economic, agriculture, tourism and so on. it is an important
consideration that must be taken into consideration in policies along with sustainability.
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OZET

Tarmm Sistemleri, Iklim ve Sosyal Organizasyon Arasindaki Baglar1 Kesfetmek: Orta Anadolu Ornegi
Anadolu Platosu, Tiirkiye’deki en genis ve en fazla tarimsal iiretimin yapildig1 bolgelerden biridir. Ozellikle
Konya Ovasi, Neolitik donemden baslayarak giliniimiize kadar gecen siiregte 6nemli bir tarimsal {iretim
merkezi olma 6zelligini korumustur. Giiniimiizde ise, I¢ Anadolu bélgesi gerek iklim degisikligi gerekse
tarimsal tiretim yontemlerinin getirdigi kuraklik, topragin tuzlanmasi, su kaynaklarinin azalmasi gibi pek
cok ekolojik krizle kars1 karsiyadir. Bu kirilganlik ve bdlgenin antik donemlere kadar uzanan tarimsal ve
kiiltiirel ge¢misi calisma icin motivasyon kaynagi olmustur. Calismanin ilk asamasi olarak Konya
Havza’sinin ge¢gmis tarimsal tiretim sistemleri ve bunlarin iklimsel degisimlerle olan iliskisi arastirilacaktir.
Bu sempozyum kapsaminda literatiir taramasi ve eldeki verilerin analizi ve yorumlanmasiyla ortaya ¢ikan
ilk bulgular paylasilacaktir. Calisma tarimsal iiretimin bagladigi donem olan Neolitik’ten baslayarak Erken
Bronz Cagi, Roma, Bizans donemlerini kapsayacaktir. Caligmada arkeolojik bulgulardan, paleo-iklimsel
verilerden ve tarihsel kaynaklardan yararlanilarak bir veri havuzu ve derleme olusturulmus olacak. Bu
derleme sistemler arasinda (tarimsal {iretim, iklim, sosyal organizasyon)kurulacak olasi baglar ve bunlarin
modelleme yoluyla anlasilabilmesi i¢in bir ¢ikis noktast; bir dayanak olusturacaktir. Arastirmanin ilerleyen
asamalarinda ise etmen tabanli modelleme kullanilarak bu sistemler arasindaki iligkilerin modellenmesi
planlanmaktadir. Sistem analizi i¢in kullanilan bu model sayesinde zamansal ve ¢evresel etkenlere bagh
olarak tarimsal iiretim sistemleri, iklimsel degisiklikler ve sosyal organizasyon yapisindaki degisimler ve
etkilesimler gozlemlenebilecektir.

ABSTRACT

Exploring Relations Between Agricultural Systems, Climatic Variations and Social Organizations in
Central Anatolia Central Anatolian Plateau is one of the largest and most productive arable zones in Turkey.
Especially Konya Plain has a significant role in agricultural production since the beginning of agriculture
in the Neolithic Period. However, the basin is up against remarkable ecological sustainability problems
such as management of water resources, the salinity of soil, climate change and aridity. As the first part of
this study, past agricultural production systems and their interaction with climatic variations will be
searched for the Konya Plain. The study will include periods of Neolithic, Early Bronze Age, Roman,
Byzantine, Ottoman. Throughout the study, have benefited from archaeological evidence, paleoclimatic
reconstructions and also historical records. On the advancing parts of the survey, agent-based modeling
also going to be applied to get the yield and impacts of different agricultural systems and climate. Thus,
differences between several agricultural methods and periods will find out as an achievement of study.
Moreover, interconnections will be searching between agriculture and environmental-climatic conditions,
social organizations associated with the results of this study.
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JEOFIZIK VE JEOMORFOMETRIK YONTEMLER ISIGINDA ILK
TUNC CAGI (Y. MO 3100-2900) HACILAR BUYUK HOYUK (BURDUR)
YERLESMESININ GENEL DEGERLENDIRMESI

A GENERAL ASSESSMENT OF THE EARLY BRONZE AGE (CA. 3100- 2900
BC) SITE OF HACILAR BUYUK HOYUK (BURDUR) THROUGH
GEOPHYSICAL AND GEOMORPHOMETRIC METHODS

inci Nurgiil Ozdogru'
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OZET

Arkeolojide yer bilimi uygulamalar1 ve tahribatsiz yontemlerin kullanilmasi, kazilarin verimliligini
arttirarak kiiltiirel mirasin anlagilmasi ve korunmasi konusunda biiyiik 6nem tasimaktadir. Tez ¢aligmasi
kapsaminda, Burdur il merkezinin 27 km. giliney batisindaki Hacilar kdyiinde bulunan Hacilar Biiyiik
Hoyiik’te jeoarkeoloji ¢alismasi gergeklestirildi. Calismanin amaci, jeofizik yontemler ve morfometrik
analizler yardimiyla yer altinda goémiilii halde bulunan arkeolojik yapilarin arastirilmast ve hoyiigiin
cevresindeki bélgede morfometrik 6zelliklerin belirlenmesidir. Hoyiik tizerinde 400 MHz antenli yer radar1
(GPR) uygulamasindan elde edilen ve GPRSlice yaziliminda islenen jeofiziksel veri, drone ile elde edilen
sayisal yiikseklik modelinin (DEM) SAGA ve ArcGIS yazilimlarinda islenmesiyle ortaya c¢ikan
goriintiilerle bir araya getirildi. Yapilan karsilastirma neticesinde bir kismi agiga ¢ikarilmis olan kazamat
adli yapilarin, hoytigii cevreleyen dogrultuda devam ettigi goriintiilendi. Hoyiigiin diger bolgelerinde, hava
fotograflarina ¢esitli filtreler uygulanmasi sonucunda arkeolojik yapilara dair izlere rastland1 ve sonraki
siiregte gergeklesecek olan jeofizik ¢aligmalara Onciiliik etmek tizere potansiyel ¢alisma bolgeleri belirlendi.
Aragtirmanin ilerleyen asamalarinda ise etmen temelli modelleme ile niifus tahminine gidilerek donemin
sosyal yapisi gézlemlenebilecek ve bolgede yasamis olan toplumlarin gevre ile etkilesimine dair yorum
getirilebilecektir.

ABSTRACT

The application of the earth sciences and non-destructive methods in archaeology have great importance in
understanding and preserving cultural heritage by increasing the efficiency of excavations. In this thesis
research, a geoarchacological investigation was carried out in the Hacilar Great Mound. The research area
is located in the village of Hacilar that is 27 km away from Burdur city center in the southeast direction.
The study aims to investigate the archaeological structures buried underground and also to determine
morphometric properties by utilizing geophysical methods and morphometric analysis. The geophysical
data on the mound was obtained by using ground-penetrating radar (GPR) with 400 MHz antenna and
processed in GPRSlice software. These data were combined with the images taken by a drone and digital
elevation model (DEM) processed in SAGA and ArcGIS software. As a result of the comparison, it was
observed that the structures called Kazemat, continued with similar patterns in the direction of the mound
boundary. In other parts of the mound, as a result of applying various filters to aerial photographs, traces
of archaeological structures were found. Besides, the potential study areas were identified to lead further
geophysical studies. In the later stages of the research, agent-based modeling will be utilized to estimate
the population density, explain the social structure and their relationship with the environment.
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CESM (THE COMMUNITY EARTH SYSTEM MODEL) MODELININ
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EVALUATION OF THE COMMUNITY EARTH SYSTEM MODEL (CESM)
PERFORMANCE IN SIMULATING SEA SURFACE TEMPERATURE OF
THE MEDITERRANEAN SEA
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OZET

Akdeniz Havzasi subtropikal kusakta, Avrupa, Asya ve Afrika kitalarinin bir kismini i¢ine alan, Akdeniz
iklimine sahip bir bolge konumundadir. iklim degisikligi degerlendirme raporlarinda kiiresel 1sinmanin
atmosferin genel sirkiilasyonunda degisikliklere yol agarak Akdeniz Havzasi lizerinde énemli etkilere
neden olacag belirtilmektedir. 2100 yilina kadar farkli iklim projeksiyonlarina gore calistirilan kiiresel
modellerin ¢iktilarina gore Akdeniz Havzasi lizerinde anlamli sicaklik artislart yasanacagi ve havza
genelinde yagislarin ve toprak neminin azalacagi 6ngoriilmektedir. Akdeniz havzasinda yer alan bir tlke
olarak, Tiirkiye’nin de daha kuru ve sicak bir iklimin etkisi altina girecegi tahmin edilmektedir. Ge¢mis,
giiniimiiz ve gelecek zaman periyotlarin1 kapsayan iklim c¢aligsmalarinda en ¢ok kullanilan kiiresel iklim
modellerinden biri de NCAR (National Center for Atmospheric Research) tarafindan gelistirilen CESM
(Community Earth System Model) yer sistem modelidir. CESM atmosfer, kara, kara buzulu, okyanus,
nehir, deniz buzulu ve dalga modellerinin birlesik halde calistirilmasina imkan vermektedir. Diger bir
yandan, birlikte ¢alisan bu farklit modellerin alansal ve zamansal ¢oziiniirliikleri ve birbirleri ile olan uyumu
bolgesel iklim tahmini ve 6ngoriisii konusunda yetersiz kalabilmektedir. Bu ¢alismanin amacit CESM
kullanilarak Akdeniz Havzasi i¢in elde edilen deniz yiizeyi sicakliklarini, WOA-2018 (World Ocean Atlas
Community) gozlem verileri ile karsilastirilmasit ve kiiresel iklim modelinin performansinin ortaya
konmasidir. Sonrasinda su yiizeyi sicakligina ait model ve gozlem degerleri arasindaki fark model igine
hata pay1 olarak eklenerek modelin tekrar ¢alistirilmasi ve iyilestirme sonucunda modelin yagis tahmini
iizerindeki veriminin ne derece etkilendiginin analizinin yapilmasi planlanmaktadir.

ABSTRACT

The Mediterranean Basin is a region that has the Mediterranean climate in the subtropical zone, covering
part of the continents of Europe, Asia, and Africa. It is stated in the climate change assessment reports that
global warming will cause changes in the general circulation of the atmosphere and cause significant effects
in the Mediterranean Basin. As a country located in the Mediterranean basin, Turkey is projected to come
under the influence of the dryer and hotter climate conditions. One of the most commonly used global
climate models in climate studies for past, present, and future periods is the CESM (Community Earth
System Model) model developed by NCAR (National Center for Atmospheric Research). CESM enables
the fully coupled numerical simulation of atmosphere, land, land glacier, ocean, river, sea glacier, and wave
models. On the other hand, according to the requirements of research, the spatial and temporal resolutions
of these different models working together and their compatibility with each other may be insufficient for
regional climate prediction and forecast. The purpose of this study is to compare the sea surface
temperatures for the Mediterranean Basin obtained using CESM with the WOA-2018 (World Ocean Atlas
Community) observation data and to evaluate the performance of the CESM global climate model.
Thereafter, the differences of the sea surface temperatures between the model output and observation data
will be fed back into the model as bias, and the model will be re-run to assess the efficiency of the improved
model on the precipitation simulations.
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OZET

Akdeniz’in diger daglari ile karsilastirildiginda, Dinar Alpleri'nin Kuvaterner buzul kronolojisi halen ¢ok
iyi bilinmemektedir. Bu ¢aligsma ile batidan doguya dogru sirasiyla, Slovenya’da Trnovski Gozd (1247 m
asl) ve Sneznik (1795 m asl), Hirvatistan’da Velebit (1757 m asl) ve Bosna-Hersek’de Cvrsnica (2226 m),
Velez (1969 m) ve Crvanj (1920 m) daglarinda 2016 yilindan beri yaptigimiz arazi ve tarihlendirme
calismalarina ait sonuglar aktarilacaktir. Bu kapsamda Slovenya’da iki dagda toplam 23, Hirvatistan’dan
17, Bosna-Hersek’ten ise 32 adet numune toplanmig, bazilarinin sonuglari elde edilmis, bazilarinin ise
numune hazirlama ve 6lgiim islemleri ITU/Kozmo-Lab’da devam etmektedir. Slovenya’dan alinan
orneklerin 7 tanesi Sneznik Daglarindan, 5 tanesi Trnovski Gozd bolgesinden yiizey yasi tespit etmek icin,
geri kalan 11 tanesi ise Sneznik bolgesindeki bir terminal morene ait derinlik profilinden tarihlendirme
yapmak i¢in alinmigtir. Hirvatistan’da iki bolgede ¢alismalarimizi yogunlastirdik. Bunlar Kuzey Velebit
(13 6rnek) ve Giiney Velebit (4 6rnek) Daglaridir. Bosna-Hersek Daglari’nda ise Cvrsnica’dan 12 adet,
Velez ve Crvanj’dan ise 22 adet Ornek tarihlendirilmigtir. Tim bu bolgelerde buzul jeomorfolojisi
arastirmalari derlenmis ve haritalar tretilmistir. Caligilan morenler genelde oldukga iyi korunmus olup bu
durum olustuklar1 donemdeki buzullarin biiyiikliigiine ve sonrasinda karstlasma nedeniyle yiizey sularinin
eksikligine baglanabilir. Bosna-Hersek 6rneklerin kozmojenik 36CI yaglar1 22.7 + 3.8 ka ile 11.3 £ 2.5 ka
arasinda (1-sigma: 40 mm/bin y1l ana kaya erozyon hizina dayanilarak), Hirvatistan’in Kuzey Velebit
Daglar1 buzullagmalari ise 257.0 + 27.0 ka ile 9.2 £+ 1.0 ka arasinda degismektedir (1-sigma: 18 mm/bin y1l
ana kaya erozyon hizina dayanilarak). Giiney Velebit Daglari’'nda ise Son Buzul Maksimumu’'na ait
buzullagma izleri Rujansk Kosa yan moreninde goriilmektedir (19.5 + 0.6 ve 20.1 + 1.1 ka) (1-sigma: 20
mm/bin y1l ana kaya erozyon hizina dayanilarak). Sonuclarimiz Dinar Alpleri’ndeki ilk nicel kronolojiler
olup, bolgede Geg Kuvaterner’de belirgin ve yaygin bir buzullagsma oldugunu gostermektedir. Bu ¢aligma
ITU Bilimsel Arastirma Projeleri (No: MGA-2017-40540) ve TUBITAK (118Y052) desteklenmistir.

ABSTRACT

Glacial chronology of the Dinaric Alps is still not well-known when compared with other Mediterranean
mountains. Here, we presented our field work and dating results from Trnovski Gozd (1247 m asl) and
Sneznik (1795 m asl) from Slovenia, Mt. Velebit (1757 m asl) from Croatia, Cvrsnica (2226 m), Velez
(1969 m) and Crvanj (1920 m) from Bosnia and Herzegovina. We collected 23 samples from Slovenia, 17
samples from Croatia and 32 samples from Bosnia and Herzegovina. We have AMS dated some of the
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samples, and the rest is still under progress in our cosmogenic sample preparation facilities at ITU/Kozmo-
Lab. Eleven samples from the Mt. Sneznik is from a 3 m deep depth-profile, and 7 and 5 samples are for
surface exposure dating from the Sneznik and Trnovski Gozd, respectively. In Croatia, we dated 13 samples
from Northern Velebit, and 4 samples from the Southern Velebit Mountains. We reviewed the earlier glacial
studies and prepared geomorphological maps of the studied areas. The studied moraines are mostly well
preserved due to the magnitude of glaciations and high preservation potential of the karst environment that
generally lacks surface flow. Cosmogenic 36Cl exposure ages of the Bosnian samples range from 22.7 £+
3.8 kato 11.3 + 2.5 ka (1-sigma: based on 40 mm/ka boulder erosion rate). Northern Velebit samples are
in the range of 257.0 £ 27.0 ka and 9.2 + 1.0 ka (1-sigma: based on 18 mm/ka boulder erosion rate). On the
Southern Velebit, the ages range from 19.5 + 0.6 and 20.1 + 1.1 ka (1-sigma: based on 20 mm/ka boulder
erosion rate), indicating the Last Glacial Maximum glaciations. Our results provide the first quantitative
chronologies and indicate a significant glaciation during the Late Quaternary in the Dinaric Alps. This work
was supported by Research Fund of Istanbul Technical University (project # MGA-2017-40540) and
TUBITAK (118Y052).
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ABSTRACT

In semi-arid ecosystems, solar radiation can cause aspect-related vegetation patterns on opposing hillslopes.
The polar-facing slopes host mesic and relatively denser vegetation cover than the equator-facing slopes
(EFS), which provides more erosion protection. Over the long-term, the difference in erosional efficiency
and surface fluxes result in asymmetric hillslope forms. The magnitude of hillslope asymmetry is defined
by the hillslope asymmetry index (HAI), a metric given as the ratio of median hillslope angles of opposing
aspects. In this study, we investigate the relationship between HAI with climatological, ecological, and
ecologic variables on a global scale. Here, we analysed these relationships using DEM data to compute
HAI values for 80 different catchments across the world where aspect-controlled vegetation has been
reported in the literature. To further investigate the outcomes from the meta-analysis, we used a numerical
landscape evolution model (CHILD: The Channel-Hillslope Integrated Landscape Development) to show
how these factors affect the magnitude of HAI. Preliminary results show that latitude and mean topographic
gradient are the two most dominant factors affecting HAI due to their control on the distribution of
incoming solar radiation. The hillslope diffusion coefficient can be a factor modifying the magnitude of
HAI because of variation as a function of the hillslope aspect. These results improve our understanding of
how geographic, climatologic, and geomorphic properties affect the magnitude of HAI and their implication
on landscape evolution modelling.
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OZET

3750 km2 alani ile Tiirkiye nin en biiyiik golii olan Van G&lii Dogu Anadolu Bolgesi’nde yer alir. 451 m
derinlige sahiptir. Murat Nehri vadisinin yukar1 havzasinda bulunan gol canagi Nemrut volkaninin
Kuvaterner eriipsiyonlar1 sonrasinda kapali havza haline gelmis ve sulart sodali bir kimyasal 6zellik
kazanmugtir. G6l1 ¢okellerinin Dogu Anadolu iklimi, volkanizmasi ve depremselligine dair tuttugu ¢oklu
proksi verileri 6zellikle son 10 yilda artmakla birlikte, bu ¢alismada ilk kez g6l kiyilarinda yalitas1 varligt
ortaya konmaktadir. Yas verileri olmamakla birlikte, goliin olasilikla ge¢c Holosen seviye degisimlerini
kontrol eden iklim salimmlarina dair kayitlar tutan yalitaglar1 Adilcevaz kiyilarinda belirlendi. Yalitast
tabakalar1 Bitlis’in il¢elerinden Adilcevaz’in 6 km dogusunda ve Yolcati Koyl gilineyinde bulunan
Bozkirlar Plajinda ti¢ lokalitede yiizeylemektedir. Dogudan batiya dogru; 50 m — 240 m ve kesintilerle 500
m uzunlugundaki yalitagi istifleri genellikle glineye gole dogru 2-5° egime sahiptirler.
Yalitaglarinin bilesim ve ¢imentolanma ortamina dair tuttugu kayitlar1 agiklamak i¢in g6l sular altinda,
kiy1 ¢izgisi boyunca ve gl diizeyinin iizerindeki 3 farkli seviyeden toplam 12 6rnek alindi. Orneklerin her
birinde petrografik analizler i¢in ince kesitler alind1 ve kesitlerin mikrofotolari ¢ekildi. Ayn1 6rneklerde
tane yiizeyleri, bosluklar ve tane aralarindaki ¢imento dokularmi belirlemek igin taramali elektron
mikroskobu (SEM) analizleri gergeklestirildi. SEM goriintiilemesi yapilan karbonat kristallerinin
yiizeylerinden enerji dagilimli X 1sinlar1 spektrometresi (EDX) ile element analizleri yapildi. Buna gore
yalitast olusumu esnasinda ¢okelme ve g¢imentolanma ortami ile ¢imentolanmayi denetleyen iklimsel
kosullar ortaya konuldu. Elde edilen verilere gore tiim orneklerde olasilikla es zamanli olusumu da
aciklayan benzer fasiyes ortami s6z konusudur. Orneklerde kuvars-mika sistten olusan metamorfik kaya
kirintilari, andezit ve bazalttan olusan volkanik kaya kirintilari, kuvars, plajioklaz, daha az oranda piroksen,
ojit ve opak mineraller bulunur. Ooid ve pizolit olusumlar1 ¢ok yaygindir. Taneleri birbirine baglayan
karbonat ¢imentoyu aragonit ve kalsit olusturur. SEM analizlerine gore ise tane yiizeylerinde skalenohedral
Mg kalsitler, bosluklarda spar kalsitler yaygindir. Ayrica aragonit ¢okeliminin yogun oldugu kesimlerde
aragonitlerin merkezden ¢evreye radyal biiyiimiis agregatlar olusturmustur. Ayrica bosluklara yonlenmis
kopek disi ¢imento dokular1 da goriiliir. S1§ su ortaminda yasayan mikroorganizmalarin birka¢ mikronmetre
biiyiikliikteki eseleme/oygu izleri, taneleri konsantrik olarak sarmis kalin korteksli yogun ooidler ve diger
¢imento dokulari ¢alkantili sig su ortaminda olduk¢a kurak kosullar altinda yalitaslarinin olustugunu
aciklamaktadir.

ABSTRACT

With a total surface area of 3750 km2, Lake Van located in Eastern Anatolia is the largest lake in Turkey.
The depth of the lake is 451 m. The lake is located in the upper basin of the Murat River valley, and its
waters gained a chemical feature with soda water over time, as the Quaternary eruptions of Nemrut volcano
turned the lake into a closed basin. Although the multiple proxies data of the lake sediments regarding the
Eastern Anatolian climate, volcanism and seismicity have increased especially in the last 10 years, this
study reveals for the first time the presence of beachrock in the lake shores. In the absence of age data,
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these formations were recorded on the shores of Adilcevaz, keeping records of climate fluctuations that
probably controlled the late Holocene level changes of the lake. Beachrock beds crop out in Bozkirlar
Beach, located 3 km east of Yolgat1 Village and 6 km east of Adilcevaz, one of the districts of Bitlis. The
beachrock beds, which form 500 m-long continuous layers, have an average angle of dip of 2-5°. A total of
12 samples were taken from 3 different levels under the lake waters, along the coastline and above the lake
level. In each sample, thin sections were taken for petrographic analysis and microphotos of the sections
were taken. In the same examples, scanning electron microscopy (SEM) analyzes were carried out to
determine the grain surfaces, voids and cement tissues between them. Elemental analyzes were carried out
with energy dispersive X-ray analysis (EDX) from the surfaces of the carbonate crystals that were
monitored with SEM. Accordingly, during the formation of beachrock, precipitation and cementing
environment and climatic conditions controlling cementing were examined.
According to the data obtained, there is a similar facies environment that explains the simultaneous
formation in all samples. Examples include metamorphic rock fragments of quartz-mica schist, volcanic
rock fragments of andesite and basalt, quartz, plagioclase, to a lesser extent, pyroxene, augite and opaque
minerals. Ooid and pisolite formations are very common. The carbonate cement that binds the grains forms
aragonite and calcite. According to SEM analysis, scalenohedral Mg calcites are common on grain surfaces,
and spar calcites on voids. In addition, in the areas where aragonite precipitation is common, aragonites
have formed radially enlarged aggregates. In addition, dog tooth cement fabrics directed to the cavities also
exist. It explains that microorganisms living in shallow water environment have several micrometric traces
of indentation, dense ooids with thick cortex enveloping the grains and other cement tissues underlying
very dry conditions under agitated shallow water environment.
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