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Van Golii Sondaj Projesi ‘PALEOVAN’ Uluslararasi Bilimsel Kita Sondaj
Program (ICDP): Yaklasan Derin Sondaj Seferi ve Bilimsel Hedefler
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Van Golii, 607 km3 hacmi, 3,570 km® lik yiizol¢iimii, 460 m ye varan derinligi ve BGB-DKD
yoniinde 130 km lik uzanimi ile Dogu Anadolu Yiiksek Platosu iizerinde yer alan diinyanin dordiincii
biiyiik terminal gdliidiir. Van Golii’niin kismen laminali ¢okel istifi cok sayida buzul-ara buzul devrini
(ca. 500 kyr) belirlemeye yonelik devamli ve uzun bir karasal kayit niteligindedir. Bundan dolay1 Van
Goli, Orta Dogu’da Kuvaterner iklim evrimini (PALEOVAN) aragtirmak igin Uluslararast Bilimsel
Kita Sondaj Programi (ICDP) igerisinde kilit bir bolge niteligindedir. Ge¢mis yillarda orselenmemis
devamli sedimanter istifleri kesecek olasi ICDP lokasyonlarini belirlemek i¢in ~850 km olan 50 sismik
profil alinmistir. Bu sismik sonuglar 1s18inda, su derinligi 420 m’ye varan 10 degisik lokasyonda
karotlar alinmis, olasi ICDP sondaj lokasyonlarinda manyetik duygunluk, fiziksel 6zellik, durayl
izotop, XRF taramalari, ve polen ve spor olgiimleri ¢alismalar1 yapilmistir. Bu karot, daha 6nce Van
Goli’nde yapilan diger biitiin sondajlardan daha eskiye, Son Buzul Maksimumu (SBM)’na kadar
gitmektedir. Hem sismik hem de karot verileri goliin en derin kisminin (Tatvan havzasi, Ahlat Sirti)
gecmiste kurudugu veya kismen kurudugu hakkinda bir veri icermemektedir. Bu sonuglar gélden
devamli, Orselenmemis, uzun karasal paleoklima kaydinin elde edilebilecegi potansiyelini
gostermektedir. Buna ek olarak, bu bildiride ‘PALEOVAN’ 1n gdl seviyesi degisiminin dinamigi, gol
sediman gozeneklerinde soy gaz konsantrasyonu, tefra stratigrafisine bagl olarak volkanizma tarihgesi
ve volkanik hareketler ile eski sismik ve deprem aktivitesi hakkinda yeni sonuglar iiretme potansiyeli
tartigilacaktir.

ICDP, PaleoVan projesi icin 750.000 USD saglamaya karar vermistir. Bu onay diger kurumlardan
saglanan destekleri de artirmamiza imkan saglamaktadir. 2009 yazi i¢in sondaj planini belirlememiz
istenmis ise de sondaj takvimi halen tartisilmaktadir.

DOSECC tarafindan isletilen RV Kerry Kelts platformu ile birlestirilmis GLAD800 sondaj takimi1 Van
Goli’nde delme ve ¢okelleri elde etmek iizere uygun bir sondaj teknolojisini sunmaktadir. Golde 95
ve 375 metreler arasi su derinliginde kuzeybatidan baglayarak sefer boyunca gliney dogusuna dogru

kayarak 5 noktada sondaj yapilmasi 6nerilmektedir.

Anahtar Sézciikler: Kuvaterner, paleoklimatoloji, limnojeoloji, paleoekoloji, palinoloji
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Lake Van Drilling Project ‘PALEOVAN’
International Continental Scientific Drilling Program (ICDP):
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Thomas Littl, Sebas‘gjan Krastelz, Michael Sturm® , Rolf Kipfer3,
Sefer Orgen® & M. Namik Cagatay’

! Steinmann Institute of Geology, Mineralogy and Palaeontology, University of Bonn, Nussallee 8,
53115 Bonn, Germany (E-mail: t.litt@uni-bonn.de)

’Leibniz Institute of Marine Sciences (IFM-GEOMAR), Wischhofstr. 1-3, 24148 Kiel, Germany
? Swiss Federal Institute of Aquatic Science and Technology (Eawag), Ueberlandstr. 133,
8600 Diibendorf, Switzerland
* Department of Geological Engineeing, University of Yiiziincii Yil, Zeve Campus,
TR—65080 Van, Turkey
? Istanbul Technical University, Department of Geological Engineering, Maslak,
TR-34469 Istanbul, Turkey

Lake Van is the fourth largest terminal lake in the world (volume 607 km’, area 3,570 km®, maximum
depth 460 m), extending for 130 km WSW-ENE on the Eastern Anatolian High Plateau, Turkey. The
sedimentary record of Lake Van, partly laminated, has the potential to obtain a long and continuous
continental sequence that covers several glacial-interglacial cycles (ca. 500 kyr). Therefore, Lake Van
is a key site within the International Continental Scientific Drilling Program (ICDP) for the
investigation of the Quaternary climate evolution in the Near East (‘PALEOVAN’). As preparation for
an ICDP drilling campaign, a site survey was carried out during the past years. We collected 50
seismic profiles with a total length of ~850 km to identify continuous undisturbed sedimentary
sequences for potential ICDP locations. Based on the seismic results, we cored 10 different locations
to water depths of up to 420 m. Multidisciplinary scientific work at positions of a proposed ICDP drill
site included measurements of magnetic susceptibility, physical properties, stable isotopes, XRF scans,
and pollen and spores. This core extends back to the Last Glacial Maximum (LGM), a more extended
record than all the other Lake Van cores obtained to date. Both coring and seismic data do not show
any indication that the deepest part of the lake (Tatvan Basin, Ahlat Ridge) was dry or almost dry
during past times. These results show potential for obtaining a continuous undisturbed, long
continental palaeoclimate record. In addition, this paper discusses the potential of ‘PALEOVAN’ to
establish new results on the dynamics of lake level fluctuations, noble gas concentration in pore water
of the lake sediment, history of volcanism and volcanic activities based on tephrostratigraphy, and
palaeo-seismic and earthquake activities.

ICDP has decided to provide 750.000 USD for the PaleoVan project. This approval is intended to
allow us to raise matching funds from other agencies. We were asked to plan for drilling already in
summer 2009. The exact schedule is, however, under discussion.

The GLADSOO drill rig, combined with the RV Kerry Kelts platform operated by DOSECC, provides
a suitable drilling technology to drill and recover the sedimentary succession of Lake Van. We
propose to drill five sites in water depths between 95 and 375 m starting in the northwestern area of

the lake and moving in the course of the campaign towards the southeast.

Key Words: Quaternary, palacoclimatology, limnogeology, palacoecology, palynology
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Avrupa Alplerinde Son Buzul Gerilemesi
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Avrupa Alplerindeki buzullarin, Son Buzul Maksimumu’nda (SBM), yiiksek seviyelerdeki ana birikim
sahalarindan diisiik seviyelere dogru ilerlemesi sonucunda genis vadi buzullari olugmustur. Bu
buzullarin dil kesimleri 6n Alplere ulastiklarinda, genellikle birleserek, genis piedmont buzullarini
olusturmuslardir. Birgok noktada 6lgiilmiis radyokarbon yaslari, Alp buzullarinin 6n Alplere yaklasik
30 bin yil (kyil) 6nce ulastigini gostermekte ve 30 ila 18 kyil arasinda ise s6z konusu buzullarin 6n
Alp iglerine dogru onlarca kilometre ilerlemesiyle en yaygin konumlarma ulastiklar1 ortaya
¢ikmaktadir. On Alplerde olusan piedmont buzullarinin gerileme zamani '°Be kozmojenik yas tayini
kullanilarak tespit edilebilmektedir. Gerilemenin baslangici, Rhone paleobuzulunun en distaki cephe
moreninde, 21 kyil olarak yaslandirilmig, Rhone, Aare, Reuss ve Linth-Rhein paleobuzullarindan elde
edilen diger sonuglar ise yaklasik 19 kyil Once eszamanli ve ani bir buzul gerilemesini isaret
etmektedir. 18 kyil itibariyle, SBM’yi olusturan buz kiitlesi, sahip oldugu hacmin % 80’inden fazlasini
kaybetmistir. Bu ani erime vadilerin asagi kisimlarinda bataklik olusumlarinin baglamasiyla da
belgelenmektedir (Inn Vadisi, Avusturya).

18 kyil ila 11 kyil arasina denk gelen Ge¢ Buzul doneminde ise buzullar ardi ardina birgok kere
ilerleme asamalar1 gecirerek (SBM’ye gore daha kiigiik ilerlemeler) vadilerde ve sirklerde belirgin
morenler olusturduklar1 konumlarina ulasmiglardir. Bu ilerleme asamalari, yaslisindan gencine dogru
sirastyla, Gschnitz, Clavadel/Senders, Daun, Egesen ilerlemeleridir. Avusturya’daki Trins sahasindan
elde edilen '°Be kozmojenik yaslari, Gschnitz paleobuzullarinin yaklasik 17 kyil’dan baslayarak son
moren stabilizasyonunun gercgeklestigi en ge¢ 15,4 kyila kadar ilerledigini ve ana vadilerin st
kisimlarina kadar ulastigin1 géstermektedir. Literatiirde var olan verilere dayanarak Clavadel/Senders
ve Daun ilerlemelerinin Bolling/Allered déneminde gerceklestiginin anlasilmasina ragmen bu
ilerlemelere ait morenler yaslandirilamamistir. Egesen ilerlemesi ile Geng Dryas ani iklim degisikligi
arasindaki baglanti, giineybati Alplerden dogu Alplere kadar uzanan bolgedeki 5 farkli sahadan elde
edilen ""Be kozmojenik yaslarinin yani sira, paleobuzullarin cephe kisimlarinda gerilemeyi takiben
olusan batakliklardan elde edilen radyokarbon yaslariyla da agikg¢a ortaya konmaktadir.

Erken Holosen’de, Avusturya’daki Kartell sahasinda elde edilen 'Be kozmojenik yaslarinin da
gosterdigi gibi, Preboreal iklim saliiminin sonucunda siradaglarin kuzey kisimlarinda buzullar bir
ilerleme asamasi daha gecirmisler ve bunun sonucunda, Julier Gegidi (Isvigre) ve Larstig vadisi
(Avusturya) gibi orografik konuma bagl olarak daha az giines 15181 alan ve kuru olan bolgelerde,
kayabuzullar1 olusmustur. Larstig vadisindeki iki kayabuzulundan elde edilen '°Be yaslari, bu
kayabuzullarmin 10,5 kyildan erken olmama kosulu ile FErken Holosen’de aktivitelerini
tamamladiklarini gostermektedir. Geng Dryas’in soguk iklim kosullarinin ve Egesen paleobuzullarinin
ani erimesine neden olan Preboreal iklim salinimina ait iliman iklim kosullarinin Erken Holosen
donemini (11,6 kyil ila yaklagik 10,5 kyil arasi) siddetle etkiledigini diisiinmekteyiz. 10,5 kyil
civarinda paleobuzullar ani erime sonucunda 20. yiizy1l sonlarindaki durumlarindan daha kiigiik
boyuttaki konumlarina ulagsmiglardir.

Anahtar Sozciikler: son buzul maksimumu, ge¢ buzul donemi, geng¢ dryas, buzul gerilemesi,
kozmojenik yas tayini, kozmojenik '°Be, Alpler
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During the LGM, large valley glaciers formed as glaciers flowed out of the main accumulation areas
and ice domes in the high Alps. Upon reaching the lowlands, the glaciers spread out into broad often
coalescing piedmont lobes. Radiocarbon data from several sites show that Alpine glaciers had nearly
reached the mountain front by 30 ka. Between 30 and 18 ka glaciers were most extensive extending
tens of kilometers out onto the forelands. Timing of foreland piedmont glacier ice-decay can be
constrained with '"Be exposure dating. Initial abandonment of the outermost terminal moraines has
been dated to 21 ka at the Rhone glacier. Results from the Rhone glacier, Aare glacier, Reuss glacier
and Linth-Rhein glacier (all Switzerland) point to roughly synchronous catastrophic glacier
downwasting around 19 ka. By 18 ka, more than 80% of the LGM ice volume was gone as shown by
the development of bogs in the lower reaches of the main valleys (e.g. Inn valley, Austria).

During the Lateglacial, between 18 ka and 11 ka, glaciers readvanced several times to successively
smaller positions (stadials), thereby leaving prominent moraines in the valleys and cirques. These
stadials are from oldest to youngest Gschnitz, Clavadel/Senders, Daun, Egesen. Gschnitz stadial
glaciers readvanced over ice-free terrain, reaching into the upper reaches of the main valleys around
17 ka with final moraine stabilization no later than 15.4 ka as dated with '’Be at the Trins site
(Austria). Although based on the available evidence it is likely that the Daun and Clavadel/Senders
stadial advances pre-dated the Bolling/Allered interstadial, direct dating of these moraines is still
lacking. The link of the Egesen stadial with the Younger Dryas climate deterioration is supported by
""Be exposure ages from five sites ranging from the maritime Alps to the Eastern Alps; as well as
minimum-limiting radiocarbon dates from bogs within former glacier tongue areas.

In the earliest Holocene, glaciers in the northernmost mountain ranges advanced in response to the
Preboreal oscillation as shown by '"Be data from the Kartell site (Austria). In more sheltered, drier
regions rock glacier activity dominated as shown, for example, at Julier Pass (Switzerland) and Larstig
valley (Austria). '’Be dates for two rock glaciers in Larstig valley indicate final stabilization in the
early Holocene no later than 10.5 ka. We conclude the earliest Holocene (between 11.6 and about 10.5
ka) was still strongly affected by the cold climatic conditions of the Younger Dryas and the Preboreal
oscillation, with the intervening warming phase having had the effect of leading to rapid downwasting
of Egesen glaciers. At or slightly before 10.5 ka, glaciers shrank drastically to a size smaller than their
late 20™ century size.

Key Words: last glacial maximum, late glacial, younger dryas, deglaciation, surface exposure dating,
cosmogenic '°Be, Alps
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Orta Toroslar ile Dogu Toroslar arasindaki gegis zonunda yer alan ve 1000 km*’lik alansal yayilima
sahip bir karst kiitlesini igeren Aladaglar Silsilesi’nde karasallasma ve epijenik karstlagma
Paleosen’den giiniimiize uzanan donemde gerceklesmistir. Yiikselim diizeyine ve kiiresel iklim
kosullarindaki degisime bagli olarak silsiledeki karstlasma hizinin Paleosen—Geg¢ Oligosen arasinda
strekli bir artis gosterdigi, Oligosen’den itibaren ise diizenli bir azalmaya sahip oldugu
ongoriilmektedir. Kuvaterner baslangicinda giinlimiizdekine yakin bir yiikseltiye sahip olan silsilenin
ist kesimlerinde Ge¢ Miyosen’den itibaren donma-¢6ziinme siireclerinin etkili olmaya basladigi
diistiniilmektedir. Kuvaterner dénemi buzullagmalar silsile genelindeki epikarst zonunun tamamen
tahrip olmasma ve beslenimin buz fazinda kilitlenmesi nedeniyle derinlerdeki karstlasmanin da
durmasma ya da yavaslamasina neden olmustur. Buzullagma donemlerinde silsilenin 2400 m ve
izerindeki kesimlerini kapsayan bir buz takkesinin olustugu, burada yayilan vadi buzullarinin batida
1500 m, doguda ise 1100 m kotuna degin uzandig1 anlasilmaktadir. Magaratasi U/Th yas degerlerine
gore buzullagsma-arasi donemler 567 By oOncesinden baslamakta, biiyiik oranda 300 By ile 150 By
arasindaki donemi kapsamaktadir. Wiirm donemi siiresince iist kotlarda magaratasi olugsmadigi
anlagilmaktadir. Wiirm buzullagsmasi ve Erken Holosen Sogumasindan siddetli bi¢imde etkilenen
silsilede giincel buzullasma-arast1 déoneme son 10 By i¢inde girilmistir. Bu siire i¢inde, Akdeniz
kokenli yagislardan etkili bigimde beslenen silsilenin giiney ve dogu boliimlerinde yogun karen ve
dolin yapilari igeren poligonal karst (epikarst) olusumlarin gelistigi izlenmektedir.

Anahtar Sézciikler: buzullasma, karst, Aladaglar, Kuvaterner
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The Aladaglar Range which is located in an area of ca. 1000 km” between the Central and Middle
parts of the Taurus Mountain Belt, has been subject to a continuing uplift and epigenic karstification
since the Paleocene. Depending on the temporal changes in uplift rate and climatic conditions, the rate
of karst development is inferred to speed up between the Paleocene and Late Oligocene whereas, a
steady slow down occurred after the Oligocene. Since the Late Miocene, The freezing and thawing
processes appear to have dominated the upper reaches of the range which already reached about
today’s elevation prior to onset of Quaternary. Quaternary glaciations has affected the entire mountain
range in a manner that the existing epikarst zone has been completely stripped off and the
karstification at depths has been either stopped or slowed down due to the ice-locking of recharge at
the surface. It appears that the Quaternary glaciations formed an ice cap extending over the 2400 m
elevation from which the valley and flank glaciers stretched down to 1500 m and 1100 m elevations
on the western and eastern flanks of the mountain range. Based on U/Th ages obtained from
speleothems collected from high-altitude caves, the first interglacial period is found to date back to
567 ka while most of the interglacials appears to have clustered between 300 ka and 150 ka. The
Wiirm is characterized by the absence of speleothem formation, probably because of the intense
glaciation occurred in this period. The current interglacial period in the Aladaglar mountain range
which severely affected by the Wiirm and Late Holocene Cooling glaciations commenced in the last
10 ka. During this final period, intense development of polygonal karst (i.e. epikarst) formations in the
form of karrens and dolines appear to have formed in the southern and eastern flanks of the range
where recharge by Mediterranean-dominated precipitation is effective.

Key Words: glaciation, karst, Quaternary, Aladaglar
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Buzullar iklim degisikliklerine hemen cevap vererek gevre kosullarini dogrudan kayit altina almalari
nedeni ile bir bolgenin iklimi hakkinda 6nemli bilgiler igerirler. Bu nedenle gegmis donemlerdeki
buzullarin incelenmesi ile eski iklim kosullari hakkinda ipuglar1 elde edilebilir. Tiirkiye’nin gesitli
daglarinda giincel buzullar ve ge¢mis donemlere ait buzul ¢okel ve izleri bulunmaktadir. Ulkemizdeki
buzul c¢aligmalari uzun yillar ihmal edilmis olmasina karsin son zamanlarda gergeklestirilen
kozmojenik yaslandirma ¢aligsmalari ile onemli nicel ilerlemeler saglanmustir.

Bu calismada, Tiirkiye’de Slgiilmils kozmojenik izotop (*°Cl, '°Be) yaslar1 ve fiziksel buzul akis
modelleri kullanilarak, son 20 bin senedeki iklim kosullar1 belirlenmeye calisilmistir. Son Buzul
Maksimumu (SBM), Tiirkiye’deki daglarda bilinen en biiyiik buzul ilerlemesidir. Elde edilen yas
verilerine gore Tirkiye’deki yerel SBM, kiiresel anlamdaki SBM (yaklasik 19-23 bin yil 6nce) ile
uyumludur. Bu dénemde gelisen buzullarin giiniimiizden 8—11°C daha soguk bir ortamlarda olustugu
varsayillmaktadir. O donemdeki yagis kosullarinin ise giineybati Anadolu’da, Akdeniz’e yakin
olmasindan dolay1 yaklagik 1.5 kat fazla, orta ve i¢ kesimlerde giliniimiizdekine yakin ve kuzey
kesimlerde ise yaklasik %30 daha az oldugu diisiiniilmektedir. Bu durumu, o dénemde giineye dogru
yer degistiren (yaklasik 40°K enlemine) kutup cephesi nedeni ile meydana gelen soguk ve kuru
ortamin, kuzey ve i¢ bolgelerde etkili olmasina, buna karsin Akdeniz’e yakin bélgelerde olusan
anormal yagisin, batidan gelen nemli hava kiitlelerinin etkisine bagliyoruz. Elde edilen veriler Geg
Buzul donemi buzullasmasinin Anadolu’nun orta ve giineybati daglarinda giiniimiizden 15 bin yil
once, kuzeydogudaki Kackar daglarinda ise bu tarihten 3 bin yi1l daha sonra yasandigini
gostermektedir. Bu donemde iklimin yaklasik 4.5-6.4 °C soguk ve %50 kadar daha nemli oldugu
diistiniilmektedir. Erken Holosen’de (yaklasik 10-8.5 bin yil 6nce) Anadolu’nun i¢ kesimlerinde
(Erciyes ve Aladaglar) onemli buzullagmalarin gelistigi ve bunlart olusturabilmek igin, iklimin
giiniimiizden 2.1 °C ile 4.9 °C arasinda daha soguk, ve iki kata kadar daha yagish olmasi gerektigi
hesaplanmigtir. Tiirkiye’deki en son buzullasma, Ge¢ Holosen (4 bin yil 6nce) doneminde etkili
olmustur. Bu dénemdeki yagis kosullar1 giiniimiize yaklasmis olmasina ragmen, hava sicakliginin hala
2.1 °C ile 4.9 °C arasinda daha diisiik oldugu 6ngdriilmiistiir. Erciyes’de son yiizyilin basindan beri
Ol¢limii yapilan buzul gerilemesi ile ilgili kayitlarin fiziksel buzul modeli ile modellenmesi sonrasinda
elde edilen kiiresel 1sinma miktari, IPCC raporlarinda belirtilen yaklasik ylizyilda 1 °C’lik artis ile
uyumlu goziikmekte ve modellerin ge¢mis i¢in de uygulanabilecegini kanitlamaktadir.

Anahtar Soézciikler: Ge¢ Kuvaterner, buzul, kozmojenik yiizey yaslandirma yontemi, buzul
modellemesi, eski iklim, Tiirkiye
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Late Quaternary Glacial Chronologies of Turkey from Cosmogenic
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Glaciers are very sensitive indicators of climate. They promptly respond to the changes of the state of
the climate, and thus provide direct information on environmental changes. Glacier are not always
associated with Turkey, but glaciers do exist in several high mountains of Turkey, and glacial-
geological evidence show that much bigger glaciers existed in the past, providing information on
palaeoclimate.

This study tries to establish the timing of past glaciations in Turkish mountains using cosmogenic
nuclides (*°Cl, '’Be). These results are the first in the region and critical to improve the local glacial-
chronologies and the palaeoenvironmental interpretations. We have developed physical glacial flow
models for these locations to infer palacoclimates based on glacial chronologies. The Last Glacial
Maximum (LGM) glaciers in Turkish mountains, were the most extensive in the last 22 ka
(ka=thousands years) and they are closely correlating with the global LGM chron (between 19-23 ka)
which also coeval with the lowest sea level stand (120-135 m below present) of Marine Oxygen
Isotope Stage 2. They developed in a cold (8—11 °C colder than today) and slightly wetter (~1.5 times)
climates on the southwestern mountains, and slightly drier (~30%) on the northern and somewhat
close to modern in the interior regions. We hypothesize that these result are related with the southerly
location of polar arctic front (at ~40°N) which increased the moist westerly circulation over the
Mediterranean, and reduced the precipitation in northern and inner Anatolia at that time frame. The
Late Glacial glaciers advanced about 15 ka ago, in central and southwestern mountains, but in
contrast, 3 ka later on northeastern Kackar mountains. The analysis of the Late Glacial advance
suggests that the climate was colder by 4.5-6.4 °C based on up to 50% wetter conditions. Glaciers
were readvanced during the Early Holocene (between 10-8.5 ka ago) on Mount Erciyes and
Aladaglar. The climate at that time was 2.1 °C to 4.9 °C colder and up to twice as wet as today. The
latest advance occurred during the Late Holocene and climate approached to similar conditions as
today. The retreat measurements of Mount Erciyes glacier since the beginning of the last century
reveals a constant warming rate of 0.9—1.2 °C per century, consistent with the global warming trend,
reported in IPCC’s reports.

Key Words: Late Quaternary, glacier, cosmogenic surface dating, glacier model, palacoclimate,
Turkey
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Kita inlandsislerin ve vadi buzullarinin hacim degisimlerinin rekonstriiksiyonu, Kuvaterner paleoiklim
degisikliginin belirlenmesinde kullanilan temel yontemlerden biridir. Kozmojenik yas tayini, moren
istiflerinin yaglandirilmasinda, dolayisiyla buzul hacim degisimlerine ait kronolojinin belirlenmesinde
kullanilan bir tekniktir. Bu teknigin Tirkiye’deki Kuvaterner paleobuzullarina uygulanmasi ise bir ¢ok
bakimdan biiyilik bir 6neme sahiptir. Bu ¢alismada Tiirkiye nin kuzeybatisinda bulunan Uludag’daki
(Uludag Zirve: 40°04'15" K, 29°13'18"D, 2542 m) Geg Pleistosen buzullasmalari arastirilmis ve '°Be
ve Al radyoizotoplar1 kullanilarak kozmojenik yas tayinlerinin yapilmasiyla elde edilen buzul
kronolojisinden yola ¢ikilarak olusturulan buzul rekonstriiksiyonlari, paleoiklim degisikliginin
belirlenmesinde kullanilmistir. Bu amagla, eratik granit bloklardan ve buzul tarafindan torpiilenmis ve
buzullasmadan etkilenmemis ana kaya yiizeylerinden toplam 32 adet 6rnek alinmistir.

Buzullarmn olusturdugu yer sekillerinden elde edilen '’Be kozmojenik yaslari, Uludag’a ait Son Buzul
Maksimumu’nun (SBM) en ge¢ yaklasik 20,3 bin yil (kyil) 6nce gerceklestigini gdstermektedir. Bu
ilerleme; Dogu Karadeniz, Dedegdl, Aladag, Erciyes ve Sandiras daglarindan daha Onceki
calismalarda elde edilmis kozmojenik yaslarla da uyumludur. Bu olay ayrica, 2. Denizel izotop
Basamag1 (MIS—2) dahilinde gerceklesen kiiresel SBM (21+2 kyil) siiresince, italya (Orta Apeninler),
Yunanistan ve Alp daglarindaki buzul ilerlemeleri ile de es zamanlidir. Arazi ¢aligmalari sirasinda Geg
Buzul déneminin daha kiigiik 6lgekli buzul salinimlarina (ilerleme-gerileme) ait yapilar belirlenmis ve
yaslandirilmigtir. Bu doneme ait, yaklasik 16,1 kyil; 13,3 kyil ve 11,5 kyil 6nce ger¢eklesmis olan, 3
adet belirgin buzul ilerlemesi saptanmistir. Bu ilerleme, kuzeybati Anadolu’nun Son—1 (Termination—
1) doneminde, salinimli bir buzul ¢ekilme donemi yasadigini gostermektedir. Ge¢ Buzul donemindeki
Alp daglarindaki Gschnitz ve Egesen morenlerine ait, bu giine kadar yaymlanmis olan, kozmojenik
yaslar Uludag’da elde ettigimiz '°Be kozmojenik yaslariyla da bagdasmaktadir. Bu uyum MIS-2
stiresince “bin yil dlgekli temel iklimsel kaymalarin” Avrupa Alplerinde ve kuzeybati Tiirkiye’de
paralel olarak gerceklestiginin bir gostergesidir.

Uludag’da elde ettigimiz veriler, s6z konusu olan ‘bin y1l 6l¢ekli temel iklimsel kaymalarin® Akdeniz
havzasina ulastiginda, degisen ve/veya filtrelenen Kuzey Atlantik’teki inlandsis—okyanus—atmosfer
etkilesimleri tarafindan kontrol edildigini gdstermektedir. Ancak, kuzey ve kuzeybatidan esen bati
riizgarlarinin haricindeki diger sistemler (Kuzey Asya kitasal iklim ve/veya Asya Muson sistemleri
gibi) tarafindan kontrol edilen Anadolu paleobuzullagmalarinin tamamiin veya bir kisminin olasi
iklimsel etkisi goz ardi edilemez ve gelecekte arastirilmasi gerekmektedir.

Anahtar Sézciikler: son buzul maksimumu, ge¢ buzul dénemi, buzullasma, kozmojenik yas tayini,
kozmojenik '°Be, buzul rekonstriiksiyonu, Uludag, Tiirkiye
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The reconstruction of ice volume fluctuations of continental ice sheets and mountain glaciers is one of
the key tools used in the quantification of Quaternary paleoclimate change. The surface exposure
dating technique is applied to put moraine sequences and thus glacier fluctuations into a chronological
framework. The application of this approach to Quaternary paleoglaciers in Turkey merits special
attention. In this study, we are focusing on the Late Pleistocene Glaciations at the Uludag Mountain,
NW Turkey (Mt.Uludag: 40°04'15" N, 29°13'18"E, 2542 m above sea level) and on the paleoclimate
change inferred from paleoglacier reconstructions modeled after the building of glacial chronology by
surface exposure dating with cosmogenic '’Be and *°Al. With this aim, 32 samples were collected
from erratic boulders, glacially abraded bedrock, and tor surfaces.

Cosmogenic '’Be exposure ages on glaciogenic landforms demonstrate that the last local maximum
glaciation occurred no later than around 20.3 ka ago. This is in concert with other exposure age data
sets from Anatolia (Eastern Black Sea Mountains, Aladag Mountains, Dedeg6l Mountains, Mount
Sandiras & Mount Erciyes) and seems to be synchronous with the last maximum glaciation occurred
in the European Alps, Central Apennines (Italy) and the Greek Mountains during the global Last
Glacial Maximum (LGM; 21+2 ka) within Marine Isotope Stage-2 (MIS-2). Morphologically-
constrained subsequent glacier oscillations were dated to the Lateglacial period and show distinct
phases of glacier readvances no later than around 16.1 ka, around 13.3 ka, and around 11.5 ka ago.
This suggests an oscillating glacier recession in NW Anatolia during Termination-1. Published surface
exposure ages related to the Lateglacial Gschnitz and Egesen moraines in the European Alps are in
good agreement with ours at the Uludag Mountain. This implies the parallel occurrence of major
climatic shifts on millennial time-scale in the European Alps and NW Turkey during MIS-2.

Our data suggest that these millennial-scale major climatic shifts were mainly controlled by ice sheet-
ocean-atmosphere interactions in the North Atlantic realm modified and/or filtered in and over the
Mediterranean Basin. However, a probable climatic forcing of the Anatolian paleoglaciations or parts
of it, controlled by others than the mid-latitude westerlies (e.g. the continental climate system of
northern Asia or the Asiatic monsoonal system) cannot be excluded and needs to be tested in the
future.

Key Words: last glacial maximum, lateglacial, glaciation, surface exposure dating, cosmogenic '’Be,
glacier reconstruction, Uludag, Turkey
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Tirkiye'in ve Dogu Akdeniz'in gilinlimiizdeki iklimi iki biiyiik iklim sistemi tarafindan
belirlenmektedir. Bunlar, kisin Kuzey Atlantik/Sibirya basing sistemi, yazinsa Hint Musonu'dur.
Tiirkiye, bu sistemlerin Holosen ve ge¢ Pleyistosen'de nasil ve ne 6lclide etkilestiklerini anlamak
bakimindan ideal bir konumda yer almaktadir. Tiirkiye civarindaki karalarin iklim degiskenligine
iligkin bugiinkii bilgimiz, bazilari son buzul maksimumuna kadar uzanan gol kayitlaria
dayanmaktadir. Geg Pleyistosen ve Holosen'deki iklim degiskenligine dair bir baska bilgi kaynag: ise,
Tiirkiye'nin bir¢ok yerinde bulunan magaralardir. Bu calismada Tiirkiye'nin Karadeniz kiyisinda
bulunan Sofular magarasindan elde edilmis 50300 yil uzunlugunda bir oksijen (5'*0) ve karbon (5"°C)
durayli izotop kaydi sunuyoruz. Daha 6nce elde edilememis kiiciikliikte hatalara (%0.25-2) sahip 99
9T yas1 ve ortalama 20.5 yil ¢oziiniirliiklii 4000 %0 ve §"°C 6l¢iimii, kuzeybati Tiirkiye'nin son
50000 yilda gecirdigi iklimsel ve gevresel degisimleri emsalsiz bir ayrinti diizeyinde incelememize
olanak saglamaktadir.

Anahtar Soézciikler: Tiirkiye, Karadeniz, iklim, buzul, dikit, Holosen

728



, 13—=17 April 2009, MTA—Ankara, Tiirkiye

Climatic and Environmental Changes Recorded in a 50,000 Year-Long
Stalagmite Record from Northern Turkey

Dominik Fleitmann'?, Hai Cheng3 4 Seraina Badertscher'?, Manfred Mudelsee”,
Ozan Mert Géktiirkl’z, Adelheid Fankhauserl, Robyn Pickeringl, Christoph Raiblez’6,
R. Larry Edwards®, Albert Matter', Jan Kramers' & Okan Tiiysiiz7

! Institute of Geological Sciences, University of Bern, 3012 Bern, Switzerland
(E-mail: fleitman@geo.unibe.ch)
? Oeschger Centre for Climate Change Research, University of Bern, 3012 Bern, Switzerland
7 Department of Geology and Geophysics, University of Minnesota, Mineapolis, USA.
? College of Geography Science, Nanjing Normal University, Nanjing, China
3 Climate Risk Analysis, Schneiderberg 26, Hannover, 30167 Germany
5 Climate and Environmental Physics, Physics Institute, University of Bern,
CH-3012 Bern, Switzerland
7 Eurasia Institute of Earth Sciences, Istanbul Technical University, Maslak,
TR—-34469 Istanbul, Turkey

The modern climate in Turkey and the eastern Mediterranean is strongly affected by two major
climate systems; the North Atlantic/Siberian pressure system in winter and the Indian monsoon in
summer. Turkey is ideally situated to study how and to what extent both systems were dynamically
linked during the Holocene and late Pleistocene periods. Our current knowledge of continental climate
variability in Turkey relies almost entirely on lake records, some of which even extend back to the
Last Glacial Maximum. Another source of information on late Pleistocene and Holocene climate
variability is speleothems, which can be found in caves throughout Turkey. Here we present a 50,300
year-long stalagmite oxygen (8'°0) and carbon (5"°C) isotope record from Sofular Cave at the Black
Sea coast in north-western Turkey. A set of 99 *°Th dates with unprecedented small age uncertainties
of 0.25-2% and highly resolved (20.5 year resolution for the entire record; 4000 stable isotope
measurements) 8'*0 and §"C profiles allow us to reconstruct climatic and environmental changes in
north-western Turkey for the last 50,000 years before present in unprecedented detail.

Key Words: Turkey, Black Sea, climate, glacial, stalagmite, Holocene
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Bu calismada, Karadeniz'in gliney kiyisindan oOrneklenen bir magara dikitinin oksijen ve karbon
durayli izotop kayitlarint sunuyoruz. Dikit So-1, Zonguldak yakininda, sik bitki ortiisiine sahip nemli
bir yamag iizerinde bulunan Sofular magarasindan almmistir. Kayit ortalama 8 yillik bir zamansal
¢Oziiniirliige sahip olup, bu deger ge¢c Holosen devri i¢in 2.5 yila kadar inmektedir. Kronoloji 50
Uranyum-Toryum yasiyla belirlenmistir.

Magara dikitlerinde 5"°C, magara iizerindeki bitki drtiisiiniin tiiriinii, sikligim ve etkinligini temsil eden
dolayli bir gostergedir. Gerek bozkir bitki ortiisii egemenken, gerekse kuraklik ya da agir1 soguk/sicak
gibi elverigsiz iklim kosullarinin bitkilerin sikligma ve etkinligine izin vermedigi dénemlerde §"°C
yitksek degerler alir (binde —7.0 civarinda). Buna uygun olarak So-1'in 8"C kaydi da, meshur
Younger-Dryas'in  yanisira, son buzul-arabuzul gecis donemindeki biitiin kisa siireli buzul
donemciklerini (Oldest ve Older Dryas, Genzersee) gostermekte; ayrica Belling/Allered arabuzul
donemcigi ve erken Holosen'deki hizli yeniden ormanlagmay1 agik¢a resmetmektedir. Bitki Ortiisiiniin,
Avrupa'da sadece kiyida benzer sekilde konumlanmis sahalarin polen kayitlarinda goriilen bu hizl
cevabinimn, Karadeniz'in sagladigi nemden kaynaklandigmi diisiinmekteyiz. So-1'in 80 kayds,
Karadeniz'in bolge iizerindeki etkisini daha da ¢arpici bigimde gostermektedir. Bu kayit, Karadeniz'in
kuzeybatisindaki bir derin deniz karotundan elde edilen 5'°0 kaydiyla neredeyse miikemmel bir uyum
gostermekte ve deniz yiizeyinin oksijen izotop bilesimini yansitmaktadir. iki kayit da son buzul
maksimumundan Holosen'e kadar kademeli bicimde yiikselmekte, So-1 kaydi bu yiikselisini
giiniimiizden 7000 yil dnce tamamlamaktadir. Son buzul déneminde, §'%0'deki diisiise 8"°C'te bir
yiikselmenin eslik etmedigi tek donem, giiniimiizden 14800 ila 16500 yil dncesidir. Bu diisiis, 8'*O'ce
fakir buzul eriyigi sularin Karadeniz'e desarjin1 yansitmaktadir. Biitiin bu bulgular, Karadeniz'in kendi
giiney kiyilari i¢in glinlimiize kadar baslica nem kaynagi oldugu hipotezimizi destekler niteliktedir.

Erken ve orta Holosen boyunca, So-1'in 8"*C kaydi ve Bond dongiileri arasinda oldukea iyi bir uyum
gozlenmektedir. Bu, Kuzey Atlantik ve Dogu Akdeniz iklimleri arasinda, giines radyasyonunun
siddetiyle kontrol edilen dinamik bir baglanti olduguna isaret etmektedir. Ne var ki, bu uyum
giiniimiizden 5000 yil 6dnce, muhtemelen magara tizerindeki bitki ortiisiine olan insan etkisi nedeniyle
kaybolmaktadir. Ote yandan 5'®0, Holosen zaman dlgeginde yagisin mevsimlere olan dagilimiyla
baglantili goziikmektedir; fakat bu parametreyi biliylik 6lgekli iklim salmimlariyla iliskilendirmek,
calisma sahasinim y1l boyu yagish karakteri nedeniyle giigtiir. Ayrica 8'*0'in 9500 y1l 6nceki artis hizi,
Marmara'nin izotopca zengin sularinin Karadeniz'i aniden isgali hipotezini destekleyecek biiyiikliikte
degildir. Halen devam eden calismamiz, 8'*O'deki yiiksek frekansli degisimleri bolgesel iklimle
iliskilendirmeyi ve 8"°C kaydmin diisiindiirdiigii insan etkisini ortaya koymay1 amaglamaktadur.

Anahtar Sozciikler: stalagmit, durayl izotop, Karadeniz, iklim, bitki ortiisii, buzul, Holosen
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We present precisely dated oxygen and carbon stable isotope records obtained on a stalagmite from
the southern Black Sea coast (northern Turkey). Stalagmite So-1 was taken from Sofular cave, located
at a densely vegetated, humid, sea facing slope near Zonguldak. The record has a temporal resolution
of ~ 8 years on average, with a maximum of 2.5 years along the late Holocene part. The chronology is
well constrained with 50 Uranium-Thorium dates.

3"°C in stalagmites is a proxy for the type, density and activity of the vegetation above the cave. It
shows higher values (of around —7.0 per mil) when steppe type plants are more dominant, also when
adverse climatic conditions such as reduced rainfall or extreme heat/cold allow for less dense and
active vegetation. Accordingly, So-1 8"C resolves, besides the well-known Younger Dryas, all the
short-lived stadials during the last glacial-interglacial transition: namely the Oldest Dryas, Older
Dryas, and the Gerzensee. It also clearly depicts the rapid reforestation of the region during the
Bolling/Allered interstadial and early Holocene. We argue that, this fast response, which is observed
at the pollen records only from similar coastal settings in Europe, is a result of the higher moisture
availability from the Black Sea, whose significant climatic influence over the region seems to have
been present at that time as well. The 8'*0 record of So-1 is even more striking for the demonstration
of this effect. It seems to reflect primarily the isotopic composition of the Black Sea surface waters,
revealed by its almost perfect match with an ostracod 8O record from a core in the northwestern
Black Sea. Both 80 records show a gradual rise from LGM values to the Holocene level, So-1
completing its increase at around 7 kyr BP. The interval between 16.5 and 14.8 kyr BP is the only
period during the last glacial, when a distinct drop in 8'*O is not accompanied by an expectable rise in
3"*C. This drop in §"0 reflects the inflow of isotopically depleted melt water into the Black Sea. All
these findings support our hypothesis that the Black Sea has been the main moisture source for its
southern coast until today.

During the early to middle Holocene, we observe a fairly good agreement between the 5"°C of So-1
and the Bond cycles, indicating a dynamical connection between the North Atlantic and the Eastern
Mediterranean climates through the variations in solar irradiance. However this correlation ceases
after 5 kyr BP, possibly due to the anthropogenic influence on the vegetation above Sofular cave. On
the other hand, 5'®0 seems to reflect the oscillations in the seasonality of precipitation on this time
scale, which is hard to link to the large scale climate variability due to the year-round rainy character
of the study site. Moreover, the increase in 3'°0 around 9.5 kyr BP does not look steep enough to
support the catastrophic flooding hypothesis of the Black Sea with the isotopically enriched waters of
the Marmara Sea. The aim of our ongoing work is to be able to link the high frequency changes in
3'%0 to the regional climate, as well as to assess the anthropogenic effects on the vegetation revealed
by the 8"C record.

Key Words: stalagmite, stable isotope, Black Sea, climate, vegetation, glacial, Holocene
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Bu c¢alismada Bati Anadolu’da Erken Pleistosen donemine ait yiizey seklerinin olusum
mekanizmasinin rekonstriiksiyonu (yeniden ingasi) amaglanmaktadir. Bu rekonstriiksiyon fliiviyal ve
kolluviyal tiirde yamag depolarindan olusan toplam 3 kirmizimsi paleosol ve masif bir yap1 gdsteren 2
kalkerimsi (calcrete) katmaninin ardalanma gosterdigi bir sedimanter deponun analizine
dayanmaktadir. Bu sedimanter yapi bir fliiviyal taraganin iizerinde olup seviye olarak 1.2 milyon
(Ar/Ar) yasinda bazalt akintisinin yamacinda ve iistten ise 1 milyon (Ar/Ar) yasindaki baska bir bazalt
akintis1 tarafindan ortiildiiginden 0.2 milyon yillik bir zaman periyodunda olugmustur. Sedimanter
depoda ardalanma gosteren kalker (calcerete) ve paleosol tabakalarin gerek sedimentolojik ve mikro
morfolojik 6zellikleri ve gerekse de kalker tabakalarin stabil oksijen ve karbonik izotop igerikleri s6z
konusu deponun olustugu 1.0—1.2 milyon yillar1 aras1 periyotta, kirmizimsi paleosollerle temsil edilen
3 sicak-nemli devre (MIS 31, 33 ve 35) ve kalkerimsi laminalarla temsil edilen 2 soguk-kurak
devrenin (MIS 32, 34) salinim gosterdigine isaret etmektedir. Bu paleogevre rekonstriiksiyonu Erken
Pleistosende diinyanin eksen egikliginde meydana gelen periyodik degismelerin s6z konusu dénemde
vejetasyonun karakterinde onemli degismelere sebebiyet verdigi, bitki ortiisiinden tamamen yoksun
¢iplak alanlar ile temsil edilen kurak donemler ile bu donemler arasinda oldukg¢a zengin bir ¢esitlilige
sahip nemli orman ve otsu formasyonlar yasandigina isaret etmektedir.

Anahtar Sozciikler: paleoiklim, palacosol, Kuvaterner, Erken Pleistosen
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An environmental reconstruction of an Early Pleistocene (MIS31-MIS35) landscape from Western
Turkey is presented. The basis of this reconstruction is a sedimentary sequence comprising of fluvial
and colluvial slope deposits containing two massive laminar calcretes alternated by in total three
reddish palaeosols. This evolutionary sequence is situated on top of a fluvial terrace staircase, and
stacked against a 1.2 Ma Ar/Ar lava flow and is covered by a 1.0 Ma Ar/Ar lava flow, constraining the
preserved time window to 0.2 Ma. The sedimentology and micro-morphology of calcretes and
palacosols combined with the stable oxygen and carbon isotopic composition of the calcretes present
evidence of three warm-humid and two arid-cool cycles which apparently correlate plausible well with
MIS 31, 33 and 35 (reddish palaeosols) and MIS 32 and 34 (laminar calcretes) for the period 1.0—1.2
Ma. This palaco-environmental reconstruction suggests obliquity driven large scale vegetation shifts
from arid almost bare surface conditions to humid forested conditions with more open grass rich
vegetation in-between during the Early Pleistocene in western Turkey.

Key Words: palaecoclimate, palacosols, Quaternary, early Pleistocene
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Bat1 Anadolu’da Kula Yoresinde Erken Pleistosen’de
Gediz Nehri Drenaj Sisteminin Evrimi
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’ Wageningen University & Research Centre, Duivendaal 10, 6701 AR Wageningen, PO Box 37,
6700 AA Wageningen, The Netherlands

Bu calisma, Bati Anadolu’nun Kula Yoéresinde, Erken Pleistosende Gediz Nehri ve kollarinin drenaj
sisteminin evrimi konusunda en giincel gézlemlerimizin yorumuna dayanmaktadir.

Kula yoresinde volkanizma heniiz baglamadan 6nce (yaklasik 1.2 milyon yil 6ncesi) Paleo Gediz’in
drenaj sistemi birtakim gdmiilmiis taracalardan olugsmakta idi. Calisma sahasinda toplam 11 taraca
tespit edilmis olup bu taragalar dnce Paleo Gediz’in kollar1 tarafindan tasinan aluviyal sedimanlarla ve
sonrasinda ise bazaltik lav akimtilar1 ile ortiilerek giiniimiize kadar korunmuslardir. Taracalar1 Grten
bazaltlarin yaymlanmis jeokronolojik yas tayinleri sz konusu taragalarin giinlimiizden 1.2 milyon
yildan onceki bir donemde sedimantasyon-eroziyon salinimlariin biribirlerini takip etmeleri sonucu
olustuguna isaret etmektedir. Dogu Akdeniz havzasindan saglanan 8O verileri, giiniimiizden 1.2
milyon yildan 6nceki donemde iklimde birtakim salimimlarin oldugu, bu salinimlarin yer ekseni ile
yoriinge diizlemi arasindaki mevcut aginin periyodik degismelerin bir sonucu olduguna isaret
etmektedir. Iklimdeki salmimlar akarsularda sedimantasyon/debi oranlarinda periyodik birtakim
degismeleri olusturdugu ve bu degismelerin sonucu olarak siklik 6zellikte Gediz taragalari meydana
gelmistir.

1.2 milyon yillarinda yérede volkanizmanin baglamasini miiteakip iklim degismeleri ile fliiviyal sistem
arasindaki dinamik iliski kesintiye ugramistir. Yoredeki bu erken volkanizma doneminde Paleo Gediz
en az dort defa lav setleri ile bloke olmustur ve bu setlerin gerisinde Gediz Vadisi boyunca birtakim
lav setti golleri olugmustur. GOl seviyelerindeki degismeler vadi boyunca yerel taban seviye
degismelerine sebep olmustur. Olusan bu yeni duruma fliiviyal sistemin yeniden uyumu Gediz’in
yataginit hizla derine kazma evreleri ve yatak geometrisinde birtakim yeni diizenlemeler yapma
seklinde olmustur.

Anahtar Sozciikler: fliiviyal taragalar, Kuvaterner, Gediz Nehri, erken Pleistosen
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This paper will report our latest observations concerning the development of an Early Pleistocene
palaeo-Gediz river system and its tributaries in the Kula area.

Prior to the onset of volcanism in the study area around 1.2Ma, the drainage of a palaco-Gediz river
system can be recognised as a series of buried river terraces. In all eleven Gediz river terraces have so-
far been identified, preserved beneath tributary alluvial sediments that are, in turn, capped by basaltic
lava flows. The published geochronology for the overlying basalts suggests that the basal terraced
sediments represent sedimentation-incision cycles older than 1.2 Ma. Prior to 1.2 Ma §'®0 records
from the eastern Mediterranean basin suggest a dominant phase of obliquity-driven climate change,
thus it seems reasonable to assume that the cyclic terracing is a response to sediment/water supply
changes operating at this frequency.

After the onset of volcanism at ~1.2 Ma, there is a destruction of the dynamic link between fluvial
system behaviour and climate change. During this early phase of volcanism the palaco-Gediz river
was dammed on at least four occasions leading to the formation of a series of lakes upstream in the
Gediz valley. Variations in lake level forced localized base-level changes that resulted in complex
fluvial system response, leading to phases of rapid incision and adjustments in channel planform.

Key Words: river terraces, Quaternary, Gediz River, early Pleistocene
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Sirbistan’da Panoniyan ovasmin giineydogu boliimii gesitli tipte Kuvaterner ¢okellerle kaphdir. Ust
Pliyosen’den Holosen’e kadar degisen ¢esitli formasyon gruplart vardir; bunlar limnik, fliivyal,
eoliyen, kolluvyal ve karisik kokenlidir. Cokelme ortamlarinin gesitliligine tektonik olaylar ve
paleocografik olaylar neden olmustur. Vadilerdeki akarsu sedimantasyonun her evresi aginmaya
ugrayan yamagclardaki erozyon ve sedimantasyondan birinin esdegeri olan nitelikleri igerir.

Sunum yer ¢ekimi, nadiren su baskinlar1 ve riizgarin etkisiyle eski yamaglarda olusmus polijenetik
sedimanter litofasiyes ve biofasiyes ile ilgilidir. Sedimentlerin yash kisimlar1 sicak ve nemli iklim
olaylar1 sirasinda ¢okelmistir. Bu sedimentler kirmizimsi renkte ve kumlu bilesime sahiptir. Buna ek
olarak, siltli litofasiyesle temsil edilen daha geng tabakalar ise daha soguk ve kuru hava kosullarinda
olusmustur.

Jeolojik birimin tiimii ¢ogunlukla iklimi gostermesi agisindan yararli olan fosil kalintilariyla doludur
(Molluska, Ostrakod, ve polen). Bazi tamimlanmus tiirler indeks olma &zelligine sahiptir ve Alt-Orta
Pleyistosen yasini isaret eder. Ayrica bu ¢okeller, yerel olarak “Unio davillai tabakalar1” olarak bilinen
ve cift kapakli (bivalvia) Unio davilllai Porumbah tiirii acisindan zengin, Ust Pliyosen limnic
formasyonunu tizerlemektedir.

Ozellikle hem yiizlek veren kayalarda hemde karot &rneklerinde bulunan polenlerden tanimlanan
zengin floristik topluluk {izerine yogunlagilmistir. En yaygin bulgular ¢imen polenine ve alg polenine
aittir. Daha az miktarda bulunan materyal ise aga¢ polenine aittir. Polen toplulugunun ana
karakteristigi onemli miktarda organik maddenin varligi ve daha yash sedimentlerden yeniden
sekillenmis polen tanelerinin mebzul miktaridir.

Anahtar Sézciikler: Pleyistosen, Panoniyen ovasi, polijenetik sedimentler, molluska, polen
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Southeastern part of the Pannonian plain in Serbia is covered by various genetic types of Quaternary
deposits. There are various groups of formations from the Upper Pliocene to Holocene age, as follows:
limnic, fluvial, aeolian, kolluvial and mixture genesis. Variety of depositional environments was
caused by tectonic events and palacogeographic changes. Every stage of river sedimentation in valleys
has an equivalent one of erosion and sedimentation at the slopes which were exposure to denudation.

Paper deals with the polygenetic sedimentary lithofacies and biofacies, formed on ancient slopes by
the influence of gravity, occasional water flows and wind. Older parts of the sediments were deposited
during the hot and wet climatic events, having mostly a reddish color and sandy composition. In
addition, younger strata were formed during the colder and arid weather conditions, represented by
silty lithofacies.

Whole geological unit is full with fossil remains (Mollusca, Ostracoda and Pollen) useful as climate
indicators mostly. Some identified species have an indexing significance and pointed on Lower to
Middle Pleistocene Age. Also, those sediments overlies the Upper Pliocene limnic formation locally
named “Unio davillai layers”after the abundant presence of bivalvia species Unio davillai Porumbah.

Close attention is focused on rich floristic association determinate from pollen founded as on exposure
rocks as on well core samples. Most frequent foundlings belong to grass pollen and algae pollen. Less
amount of founded material belongs to tree pollen. Main characteristic of the pollen association is
significant presence of organic matter and certain amount of reworked pollen grains from older
sediments.

Key Words: Pleistocene, Pannonian plain, polygenetic sediments, mollusca, pollen
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Paleoekoloji ve Paleoiklim

Mehmet Serkan Akkirazl, Funda Akgiinl, Mustafa Bozcuz,
Seving Kapan-Yesilyurt’ ve Ayse Bozcu®

" Dokuz Eyliil Universite_si, Jeoloji Miihendisligi Boliimii, Tinaztepe Yerleskesi,
35160 Buca, Izmir (E- posta: serkan.akkiraz@deu.edu.tr)
2 Canakkale Onsekiz Mart Universitesi, Jeoloji Miihendisligi Béliimii, 17020 Canakkale

Trakya Tersiyer havzasiin giiney, giiney-bati boliimiinde Oligosen ve Miyosen formasyonlar1 karasal
s1g denizel ve lagiliner-bataklik ortamlarinda ¢okelmis litolojilerden olusmaktadir. Bu c¢alismada,
Trakya havzasmin giiney ve giineybati sinirmmin Orta-Geg Oligosen—Erken Miyosen siirecindeki
paleocografik konumunu belirlemek amaciyla; Biga ve Gelibolu Yarimadasi’nda ve Gokgeada’da
olmak iizere ii¢ farkli bolgede sedimantolojik, stratigrafik, paleontolojik ve palinolojik incelemeler
yapilmustir.

Biga yarimadasinda, Lapseki’nin dogusunda Sevketiye ve c¢evresinde komiirlii birimler kaba
kirintililardan olusan ve igerisinde sik¢a volkanik katki igeren kumtaglari ile baslamaktadir. Bunlar
tizerine gevsek kumlar ile ardalanmali kiltaslar1 ve komiir damarlar1 yer alir. Birim iiste dogru bol
mollusk faunasi igeren, silttasi yumrulart bulunduran kiltaglarina geger. Sevketiye komiir
diizeylerinden tanimlanan iyi korunmus palinomorf topluluklar1 ve kdmiir diizeyleri tizerindeki killi
seviyelerden tanimlanan Polymesoda convexa, Pitar (Paradione) wundata, Tympanotonus
margaritaceus, Ampullina crassatina’li mollusk faunasi1 Ge¢ Oligosen yasin1 isaret etmektedir. Istifin
alt bolimiinden alimmig 6rneklerin palinomorf igerigi, mangrove gerisi ortamini tanimlamaktadir.
Mangrove gerisi ortamindan, foraminifer kavki astari, dinoflagellate cystleri ve Pelliciera formlarinin
bollugu ve Nypa formlarinin varligmma dayanilarak, istifin iist boliimiine dogru mangrove ortamina
gecildigi sdylenebilir.

Benzer bir istif Gelibolu yarimadasinda Kiiciik Anafartalar Koyiiniin glineyinde yeralir. Bu istifteki
komiir bantlar1 igerisinde nehir kenar1 ve nemli alanda yasayan Calamus, Alnus, Myrica, Carya ve
Taxodium bulunmaktadir. Su i¢i otsul bitkilerinden Sparganium, Typha, Nymphaceae, Lilium ve
Lemnaceae ile Platycarya, Engelhardtia, Nyssa, Sapotaceae gibi 1s1 seven bitkilerin eslik etmektedir.
Komiir seviyesinin altindaki kaba kirintili karbonatli kumtaslar1 ve kiltaglar1 igerisinden elde edilen
Polymesoda convexa, Pitar (Paradione) undata faunasi, birimin ¢okeliminin akarsu kanalli lagiiner
bataklik ortaminda baglayip, si1g tath su batakligina gegtigini gostermektedir.

Gokgeada Kuzu limanmi ¢evresinde Olgiilen istif ise genellikle konglomera, kumtasi, linyit igerikli
camurtagi, bivalvia’li ¢amurtagi ve bunlarin ardalanmasindan olusmaktadir. Gokg¢eada palinomorf
toplulugu Calamus, Alnus ve Polypodiaceoisporites yiiksek yiizdesi ile Schizaceae ailesinin farkli
tiirleriyle temsil edilmektedir. Ayn1 zamanda bu 6rneklerde diisiik yiizdeyle Nypa mangrove formu ve
s1g denizel dinoflagellate cystleri de gdzlenmistir. Istif boyunca gozlenen Polymesoda convexa
Brongniart ve Pitar sp. faunasi ve tanimlanan palinolojik topluluk Geg¢ Oligosen yasini burasi i¢in de
yinelemektedir.

Sonug olarak; (1) Gokgeada ile Sevketiye flora ve faunasi karsilastirildiginda, Sevketiye’de mangrov
bataklig1 sonrasi, denizel salinimlarin etkisinde akarsu agzi bataklik (delta iistii) kosullarinin gelistigi
(s1g ac1 su kosullarinda) ve Gokgeada’da ise biraz daha derin ve agik deniz etkisindeki tortullagsma
ortaminin kisa bir siire mangrov batakligina doniismiis oldugu, (2) Gelibolu’da s1g aci su kosullarinin,
tatli su ortamina donlismesinin Geg Oligosen i¢inde artan karasalligi tanimladigi ve (3) Geg Oligosen
mollusk faunali komiirlii tortullarin, Trakya havzasi ile sinirli kalmayip, Paratetis’in daha giineye
ulasan kiy1 ¢izgisini tanimladiklari, (4) Her ii¢ alandan elde edilen paleoiklimsel sonuglar birbirleri ile
karsilastirabilecek niteliktedir.

Anahtar Sozciikler: Biga Yarimadasi, Oligosen, mangrov, Gokgeada, paleoiklim, palinoloji
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The Oligocene and Miocene formations located at south and southwest of the Thrace Basin consist of
lithologies deposited in the continental, shallow marine and lagoon swamp environments. In this
study, in order to determine the geographic position of the south and southwest border of the Thrace
Basin during the Middle-Late Oligocene-Early Miocene, sedimentological, stratigraphical,
paleontological and palynological investigations have been carried out three different regions, Biga
and Gelibolu Peninsula and Gokgeada.

On the Biga Peninsula, the coaly units located at eastern Lapseki and Sevketiye surrounding start with
sandstones including volcanics and coarse grained clastics. Over these units, loosely fastened sands
and claystones alternations and coal seams occur. The units evolve claystones including siltstone
swellings and abundant mollusc fauna towards to top. Well preserved palynological assemblages
determined from the coal levels of Sevketiye and Polymesoda convexa, Pitar (Paradione) undata,
Tympanotonus margaritaceus and Ampullina crassatina described from the clay levels over coaly
levels indicate a Late Oligocene age. Palynomorph content from the lower side of the sequence
indicate a back mangrove environment. It can be stated that back—mangrove environment was replaced
by mangrove environment through to upper part of sequence because of abundance of
Psilatricolporites crassus and presence of Spinizonocolpites, foraminifer test linings and dinoflagellate
cysts.

Similar sequence exists on the south of Kiigiilk Anafartalar village of Gelibolu Peninsula. Alnus,
Myrica, Carya and Taxodium that live on the riparian and humis environment occur in the coal levels
of the sequence. Herbaceous plants warmth loving plants such as Sparganium, Typha, Nymphaceae,
Lilium, Lemnaceae, Platycarya, Engelhardtia, Nysa and Sapotaceae go along to the association.
Below the coal level, Polymesoda convexa, Pitar (Paradione) undata obtained from the coarse—
grained calcareous sandstones and claystones indicate that the sedimentation starts with a lagoon
swamp environment with stream channel, and goes on shallow fresh water swamp environment.

The sequence measured from the Kuzu harbour, Gok¢eada is mainly made up of conglomerate,
sandstone, mudstone with lignite, mudstone with bivalve and their alternations. Gokgeada
palynomorph assemblage is represented by high percentage of Calamus, Alnus and
Polypodiaceoisporites, and different kinds of Schizaceae. Also, a mangrove Nypa and shallow marine
dinoflagellate cysts have also been observed in low percentages. Polymesoda convexa Brongniart and
Pitar sp. observed in the course of sequence and palynological assemblage described suggest a Late
Oligocene age too.

The following results have been reached as a result of this study: (1) when the fauna and flora of
Gokgeada and Sevketiye have been compared, estuary conditions under the marine oscillation
influence developed after mangrove swamp (shallow brackish water conditions). On Gokgeada, the
sedimentation environment changes from deeper marine under the open sea to the mangrove swamp
for the short period. (2) On Gelibolu Peninsula, shallow brackish water conditions changed to the
freshwater conditions and this shift determines arise of continental deposits in the Late Oligocene. (3)
Coaly sediments with Late Miocene mollusc fauna are not bounded with the Thrace Basin and their
existence determines the shoreline of Paratethys reaching to the more southern. (4) palaeoclimatic
results obtained from every three areas can be well correlated.

Key Words: Biga Peninsula, Oligocene, mangrove, Gokceada, palacoclimate, palynology
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Milas-Oren ve cevresinde Sattiyen’e ait kayalar birbirine yanal ve diisey gecisli olan iki tortul istif
tarafindan temsil edilmektedir. Birinci istif gastrapod, bivalvia fosilli kumtaslari ve mercan,
foraminifer fosilli killi kirectaslarindan olusmaktadir. ikinci istif kiltaglari, ince kumtaslari ve
gastrapod fosilli komiir damarindan yapilidir. Bu ¢alismada, birinci istifden Calliostoma elegantulum
hegeduesi, Turritella beyrichi percarinata, Turritella venus margarethae, Granulabium plicata,
Tympanotonus (T.) labyrintum labyrintum, Polinices josephinia olla, Natica millepunctata tigrina,
Globularia gibberosa sanctistephani, Chicoreus (Foveomurex) trigonalis, Galeodes semseyiana,
Turricula regularis, Arca sp., Anadara diluvii, Anadara sp., Ostrea cyathula, Ostrea sp., Cardita sp.,
Panopea sp. gastrapod ve bivalvia fosilleri tanimlanmis ve kumtaglarinin ge¢ Egeriyen (=ge¢ Sattiyen)
yasl oldugu belirlenmistir. Ikinci istifte yeralan kémiir ve kiltaslarindan derlenen &rnekler palinolojik
olarak calisilmis ve Plicapollis pseudoexcelsus (Juglandaceae), Subtriporopollentes anulatus nanus
(Carya), S. annulatus notus (Carya), Verrucatosporites favus favus (Davaliaceae), Leiotriletes
microadriennis (Schizaceae), L. adriennis (Schizaceae), Pinus, Castaneae, Crillaceae, Fagaceae,
Quercus, Ulmus lara ait spor ve polenler tanimlanmistir. Tanimlanan bu sporomorf toplulugu, Avrupa
ve Tiirkiye’deki sporomorf topluluklari ile karsilastirilmis ve geg Sattiyen yash oldugu belirlenmistir.
Gastrapod ve bivalvia fosillerinin kavkilarina uygulanan *°Sr/*’Sr analizi sonuglari, palinolojik
yaslandirmayla ortligmektedir.

Oren havzasinda, ge¢ Sattiyen palinofloras1 1lik subtropikal iklim kosullarmni isaret etmektedir.
Ozellikle sicak iklim kosullarinda gelisebilen bitkilerin (6rn. Engelhardia, Schizaceae, Sapotaceae ve
Cyrillaceae) yiiksek yiizdeli varlig1r gozlenmistir. Geg Sattiyen tortul istifinin depolanmasi sirasinda
Myricaceae ve Taxodiaceae bitkileri ile simgelenen bataklik ortaminin varhig:r diigiiniilmektedir.
Batakligin delta batakligi oldugunu ifade eden ve denizel etkinin varligim1 gosteren dinoflagellat ve
microforaminiferal organik lining’ler, ge¢ Sattiyen palinospektrasi iginde gézlenmistir. Tanimlanan
gastrapod fosillerinden alinan °C ve 'O negatif izotop degerleri, tatlisu ve meteorik sular ile beslenen
s1g denizel kosullarin varligin1 géstermektedir. Bu bulgular palinolojik olarak elde edilen paleoortam
kosullarin1 desteklemektedir.

Palinolojik bulgulara uygulanan ‘coexistence approach’ analizine dayali sayisal iklimsel parametre
degerleri; Yillik ortalama sicaklik 17.2-21.3 °C, en soguk ayimn sicakliglr 6.2—13.3 °C, en sicak ayin
sicakligr 27.3-28.1 °C ve yillik ortalama yagis miktar1 1187-1322 mm olarak hesaplanmigtir. Ayrica
bu ¢alismada, Avrupa’da gec Sattiyen déneminde gozlenen Geg Oligosen 1s1 artis déneminin, Oren
havzasina etkileri tartisilmustir.

Anahtar Sézciikler: Milas-Oren havzasi, palaeoiklim, paleovejetasyon, paleontoloji, ‘Coexistence
Approach’ analizi, Oligosen, *C ve '*0 izotoplar1 analizi
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Sedimentary rocks of the Chattian in the Milas-Oren and its environment are represented by the two
sedimentary sequences, which are vertically and laterally passing. The first sequence consists of the
sandstone with gastropod, bivalves and limestone with coral and foraminiferas. The second one is
composed of course and fine sandstones and coal mine with gastropods. In this study, gastropod and
bivalves species which are Calliostoma elegantulum hegeduesi, Turritella beyrichi percarinata,
Turritella venus margarethae, Granulabium plicata, Tympanotonus (T.) labyrintum labyrintum,
Polinices josephinia olla, Natica millepunctata tigrina, Globularia gibberosa sanctistephani,
Chicoreus (Foveomurex) trigonalis, Galeodes semseyiana, Turricula regularis, Arca sp., Anadara
diluvii, Anadara sp., Ostrea cyathula, Ostrea sp., Cardita sp. Panopea sp. are defined and these
sandstones are the late Egerian (late Chattian). Coal and claystones samples collected from the second
sequence are studied palynologically and Plicapollis pseudoexcelsus  (Juglandaceae),
Subtriporopollentes anulatus nanus (Carya), S. annulatus notus (Carya), Verrucatosporites favus
favus (Davaliaceae), Leiotriletes microadriennis (Schizaceae), L. adriennis (Schizaceae), Pinus,
Castaneae, Cyrillaceae, Fagaceae, Quercus and Ulmus are determined. Defined sporomorph
assemblage is correlated to the palynofloras of the Europe and Turkey and the late Chattian age is
obtained. **Sr/*’Sr analysis results that are applied to shells of the gastropods and bivalves cohere with
the palynological results.

The late Chattian palynoflora points out the warm subtropical palacoclimatic condition in the Oren
basin. Especially plants growing in the warm palaeoclimatic condition (e.g., Engelhardia, Schizaceae,
Sapotaceae and Cyrillaceae) are observed in high percentage. During the deposition of the sedimentary
sequence for the late Chattian, presence of the swamp palaeoenvironment representing Myricaceae
and Taxodiaceae is determined. Dinoflagellates and microforaminiferal organic linings, which indicate
expression to delta of the swamp palacoenvironment and pointing out presence of the marine effect,
are observed in the palynospectra of the late Chattian. Obtained negative isotopic values of *C and
80 from defined gastropods fossils demonstrate the shallow marine environment affected from the
meteoric water. These isotopic results support the palacoenviroment based on the palynological
results.

Values of the numerical climatic parameter derived from the ‘coexistence approach’ analysis, which
applies on the palynological data; the mean annual temperature 17.2-21.3 °C, the mean temperature of
coldest month 6.2-13.3 °C, the mean temperature of warmest month 27.3-28.1 °C and the mean
annual precipitation 1187—-1322 mm are calculated. Moreover in this study effects of the Oligocene
climatic optimum period which is observed in Europe during the late Chattian on the Oren basin.

Key Words: Milas-Oren basin, palaeoclimate, palacovegetation, palaeontology, ‘Coexistence
Approach’ analysis, Oligocene, *C and '*O isotop analysis
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Milas-Oren Havzasinin Geg Riipeliyen—Erken Sattiyen
Donemindeki Paleoiklim ve Palaeovejetasyonu
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Milas-Oren havzasinda Oligosen’de depolanmis kayalar yalmzca Kultak bolgesinin kuzeyi ve
giineyinde gozlenmistir. Calisma alanindan Olgiilen kesitler boyunca derlenen kiltasi ve komiir
orneklerinden, Schizaceae, Momipites punctatus (Engelhardia), M. quietus (Engelhardia),
Pentapollenites pentangulus, Dicolpopollis kalewensis (Calamus), Psilatricolporites crassus
(Pelliciera), Subtriporopollenites anulatus nanus (Carya), S. anulatus notus (Carya), Plicapollis
pseudoexcelsus  (Juglandaceae-Myricaceae), Triatriopollenites excelsus (Myricaceae-Myrica),
Olaxipollis matthesi (Olacaceae), Taxodiaceae, Quercus (henrici-tip), Salix, Oleaceae, Myricaceae
spor ve polenleri tanimlanmistir. Bu palinofloranin igerigine dayanilarak, komiir ve kiltasi
diizeylerinin ge¢ Riipeliyen—erken Sattiyen periyodunda olustugu sdylenebilir.

Palinoflora g6z Oniinde bulundurularak, tortul istifin depolanmasi sirasinda yari tropikal iklim
kosullarmin varligr belirlenmistir. Ayrica, ge¢ Riipeliyen-erken Sattiyen déneminde yalnizca Kultak
giineyine ait palinoflora i¢inde Gilineybati Tiirkiye’de ilk kez mangrov ortamin1 gdsteren
Psilatricolpites crasus (Pelliciera) ve Spinizonocolpites sp. (Nypa) formlar yiiksek yiizdede
tanimlanmustir. Bu bulgu Oren havzasinda, yalmzca Kultak giineyinde denizel etkinin varhigin
gostermektedir. Tanimlanan bu sporomorf toplulugu yasayan en yakin akraba analiz yontemi
(coexistence approach analizi) ile degerlendirilmistir ve bu degerlendirmede 49 taxa kullanilmistir.
Yillik ortama sicakligin 17.2-17.4 °C, en soguk aym sicakliginm 7.7-8.3 °C, en sicak ayin
sicakliginin 26.5-27.0 °C, yillik ortalama yagis miktarmin 1217.0-1322.0 mm, en nemli ayin yagis
miktarinin 225.0-227.0 mm, en kurak aydaki yagis miktarinin 19.0-32.0 mm ve en 1lik aydaki yagis
miktarmin 118.0—-125.0 mm oldugu hesaplanmigtir

Anahtar Sozciikler: Milas-Oren havzasi, paleoiklim, paleovejetasyon, palinoloji, ‘Coexistence
Approach’ analizi, Oligosen
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Palaeoclimate and Palaeovegetation in the Milas-Oren Basin
During the Late Rupelian—Early Chattian Period

Mine Sezgiil Kayseri

Dokuz Eyliil University, Department of Geology Engineering, Kaynaklar, Buca,
TR-35160 Izmir, Turkey (E-mail:sezgul.kayseri@ogr.deu.edu.tr)

Deposited rocks of Oligocene in the Milas-Oren basin are observed only in the south and north of
Kultak region. Spores and pollen which are Schizaceae, Momipites punctatus (Engelhardia), M.
quietus (Engelhardia), Pentapollenites pentangulus, Dicolpopollis kalewensis (Calamus),
Psilatricolporites crassus (Pelliciera), Subtriporopollenites anulatus nanus (Carya), S. anulatus notus
(Carya), Plicapollis  pseudoexcelsus (Juglandaceae-Myricaceae), Triatriopollenites excelsus
(Myricaceae-Myrica), Olaxipollis matthesi (Olacaceae), Taxodiaceae, Quercus (henrici-type), Salix,
Oleaceae and Myricaceae are determined from claystones and coal samples collected from the
measures stratigraphic sections in the study area. Based on the content of this palynoflora, it can be
said that these coal and claystones were formed during the late Rupelian—early Chattain period.

Taking consideration of the palynoflora, existence of subtropical climatic condition is determined
during the deposition of the sedimentary sequence. In addition to, for the first time in southwestern
Turkey, Psilatricolpites crasus (Pelliciera) and Spinizonocolpites sp. (Nypa) species indicating
mangrove palacoenvironment have been only defined abundantly in the palynoflora of the south
Kultak region in the late Rupelian—early Chattian period. This result shows that marine influence
observed only in south Kultak region. The coexistence approach analysis is applied to defined
sporomorph assemblage and 49 taxa is used. The mean annual temperature 17.2—-17.4 °C, the mean
temperature of coldest month 7.7-8.3 °C, the mean temperature of warmest month 26.5-27.0 °C, the
mean annual precipitation 1217.0—1322.0 mm, the precipitation in the warmest month 225.0-227.0
mm, the precipitation of the driest month 19.0-32.0 mm and the precipitation of the wettest month
118.0—125.0 mm are calculated.

Key Words: Milas-Oren basin, palacoclimate, palacovegetation, palynology, ‘Coexistence Approach’
analysis, Oligocene
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Biga yarimadasinda, KKD-BGB gidisli komiirlii Tersiyer havzalar kuzeyden giineye, Lapseki—Biga,
Can-Etili ve Yenice—Kalkim—Cirpilar’da yiizlek vermektedir. Linyit icerikli Erken—Orta Miyosen
Can-Etili alam volkano sedimenter arakatkili, golsel ve akarsu tortullarindan olusmaktadir. Onceki
aragtiricilara gore, volkanik kayalarm yasi 15-21.8 My (Erken—Orta Miyosen) arasindadir. Bu
caligmada, Can—Etili alanindaki Can Formasyonu’ndan birbirinden farkli kalinliklarda stratigrafik
Olciilii kesitler alinmigtir. Can linyitlerinin yasi, palinomorf topluluguna dayanilarak ve izotopik
verileri goz Oniinde bulundurularak yorumlanmistir. Palinolojik topluluk, yiiksek yiizdeli Pinus,
Juglandaceae, Quercus, Castanea, Alnus ve Fagaceae polenleri ile karakterize edilir. Toplulukta, bol
olarak gozlenen formlar genis stratigrafik dagilim sunmaktadir. Buna karsilik, Tersiyer palinomorflari
lizerine yaymlanmig c¢aligmalara gore, Baculatisporites nanus, Trilites microvallatus,
Verrucatosporites megafavus, Polypodiaceoisporites gracillimus, Verrucingulatisporites rugosus,
Leiotriletes maxoides ssp. maxoides, L. maxoides ssp. minoris ve Lycopodiumsporites cf. altranftensis
gibi sporlarin ¢esitliligi ve Liriodendronpollenites semiverrucatus, Mpyricipites myricoides,
Plicatopollis plicatus, Platycaryapollenites miocaenicus, Momipites punctatus, Momipites quietus,
Subtriporopollenites  anulatus ssp. nanus, Tricolpopollenites liblarensis ssp. fallax ve
Tricolporopollenites cingulum ssp. fusus gibi toplulukta diigiik yiizdeyle temsil edilen polenler
genellikle Eosen—Oligosen tortullarindan bilinmektedir. Bunlarin yiizdeleri Miyosen’e dogru azalir.
Diger yandan, Quercopollenites robur tip, Q. petrea tip and Q. cf. granulatus formlar1 ge¢ Erken
Miyosen’de ortaya ¢ikar ve yiizdeleri yukariya dogru artar. Bu nedenle, Can Formasyonu’nun kémiirlii
boliimlerinin ge¢ Erken Miyosen ve erken Orta Miyosen siiresince ¢okelmis oldugu soylenebilir.

Ayrica, Can Formasyonu i¢inden Ulmus sp., Quercus sp. Myrica sp., Betulaceae, Juglandaceae,
Liquidambar sp. ve Acer subcampestre type (Goppert) gibi yaprak fosilleri tanimlanmstir.

Tortullasma sirasindaki paleoiklimi yorumlayabilmek i¢in, palinolojik topluluk Coexistence Approach
yontemiyle degerlendirilmistir. Sayisal sonucglar, yillik ortalama sicakligm 17.2-18.4 °C, kis
sicakliginin 6.2—7.4 °C ve yaz sicakliginin 27.3-27.9 °C ve yillik yagis miktarinin 1146 ve 1151mm
arasinda oldugunu gostermektedir. Bu veriler, 1lik ve nemli bir iklimi belirtmektedir ve kiiresel olarak
gbzlenen Orta Miyosen Iklimsel Optimumdan &nceki iklime karsilik geldigi sdylenebilir. Elde edilen
sonuglar, Tiirkiye’nin ve Avrupa’nin diger boliimlerinden elde edilen iklimsel sonuglarla
kargilagtirilmigtir.

Anahtar Sézciikler: Biga Yarimadasi, Miyosen, palinoloji, paleoiklim, Canakkale, Can
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NNE-WSW-trending coaly Tertiary basins crop out from north to south as Lapseki—-Biga, Can—Etili
and Yenice—Kalkim—Cirpilar located to the Biga Peninsula. The lignite bearing Early—Middle Miocene
Can—FEtili area is made up of lacustrine and fluvial sediments interfingering by volcano—sedimentary
rocks. Previous authors indicate that the age of the volcanic rocks is between 15-21.8 Ma (Early—
Middle Miocene). In this study, several stratigraphical measured sections with various thicknesses
were taken from the Can Formation in the Can—Etili area. Taking isotopic data into consideration, the
age of the Can lignites on the basis of palynological data have been interpreted. The palynological
assemblage is characterized by high percentage the pollen of Pinus, Juglandaceae, Quercus, Castanea,
Alnus and Fagaceae. In the assemblage, abundantly occurring species have wide ranges in terms of
stratigraphy. Conversely, according to the published studies on Tertiary palynomorphs, the diversity of
spore species like Baculatisporites nanus, Trilites microvallatus, Verrucatosporites megafavus,
Polypodiaceoisporites  gracillimus, Verrucingulatisporites rugosus, Leiotriletes maxoides ssp.
maxoides, L. maxoides ssp. minoris, Lycopodiumsporites cf. altranftensis, and also some pollen
species like Liriodendronpollenites semiverrucatus, Myricipites myricoides, Plicatopollis plicatus,
Platycaryapollenites miocaenicus, Momipites punctatus, Momipites quietus, Subtriporopollenites
anulatus ssp. nanus, Tricolpopollenites liblarensis ssp. fallax and Tricolporopollenites cingulum ssp.
fusus which are represented by low percentages in the assemblage generally occur in the Eocene—
Oligocene sediments. Their percentages decrease towards to the Miocene. On the other hand,
Quercopollenites robur type, Q. petrea type and Q. cf. granulatus appear in the late Early Miocene
and their percentages rise through to upward. Because of this, it can be said that the coaly parts of the
Can Formation should have been deposited during the late Early Miocene and early Middle Miocene.

Additionally, the leaf fossils such as Ulmus sp., Quercus sp. Myrica sp., Betulaceae, Juglandaceae,
Liquidambar sp., Acer subcampestre type (Goppert) in the Can Formation were determined.

To interpret the palacoclimate during the sedimentation, palynological assemblage has been evaluated
by the Coexistence Approach method. Quantitative results indicate values of mean annual temperature
of 17.2-18.4 °C, with winter temperatures of 6.2—7.4 °C and summer temperatures of 27.3-27.9 °C
and a mean annual precipitation ranging between 1146 and 1151 mm. These data indicate a humid and
temperate climate and correspond to the climate prior to Middle Miocene Climate Optimum which is
globally observed. The results obtained are correlated with previous climatic results obtained from the
other parts of Turkey and Europe.

Key Words: Biga Peninsula, Miocene, palynology, palacoclimate, Canakkale, Can
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Tiirkiye ve Avrupa’da denizel ve karasal tortul istiflerde gerceklestirilmis paleontolojik ve izotopik
calismalarda, Eosen’den Miyosen’e paleoiklimdeki degisimlerin varligi belirlenmistir. Son yillarda
gelistirilen ‘Coexistence Approach’ (CoA) analiz yontemi, mikro ve makro-floraya bagli olarak,
iklimsel bulgularin sayisallagtirilmasini saglanmistir. Bu analiz yontemi ile yillik ortalama sicaklik
degeri (MAT), yillik ortalama en soguk ayin sicaklik degeri (CMT), yillik ortalama en sicak aym
sicaklik degeri (WMT), yillik ortalama yagis miktar1 (MAP) ve yillik sicaklik amplitidic “WMT-
CMT’ (MART) gibi iklim parametreleri elde edilmektedir. Bu ¢alismada, Eosen’den Miyosen’ kadar
Tirkiye’de olugsmus komiir havzalarma ait palinolojik bulgular, CoA yontemi kullanilarak
degerlendirilmistir ve bdylece paleovejetasyon ile paleoiklim arasindaki etkilesim tartigilmistir.
Avrupa’da komiir havzalarina ait 6nceden hesaplanmis CoA analizi sonuglar1 ile Tirkiye’ye ait
sonuglar karsilagtirilarak, paleocografya’daki degisimlerin iklim {izerine etkisi belirlenmeye
caligilmisgtir.

Avrupa’da oldugu gibi Eosen doneminde gdzlenen tropikal iklim kosullar1 Tiirkiye’de MAT 24-25 °C
ile simgelenmektedir ve bu dénem Orta Eosen Iklimsel Maksimum Dénemi olarak adlandiriimistir. Bu
iklim kosullari, Tiirkiye’de mangrove batakliklarinin gelisiminde etkili olmustur. Orta Oligosen
(Riipeliyen) doneminde sicaklik degerlerinde diisiis oldugu (MAT ~17-18 °C), ge¢ Oligosen’de (gec
Sattiyen) ise sicaklik degerlerinde bir artisin (MAT ~19 °C; CMT ~10 °C) gergeklestigi belirlenmistir.
Bu 1s1 artismin, Avrupa geg¢ Oligosen Iklimsel Maksimum Dénemi ile uyumlu oldugu gdzlenmistir.
Tiirkiye’den elde edilmis palinolojik bulgulara gore, bu donem boyunca gozlenen iklim kosullari,
sicag1 seven bitki Ortiisiiniin ve bazi alanlarda mangrove ormanlarinin gelisiminde etkili olmustur.
Erken Miyosen donenimde, sicaklik degerlerinde belirgin bir diisiis gézlenmis ve bu diisiis Avrupa
erken Miyosen soguma donemi ile iligkilendirilmistir. Bu donemin etkileri Tiirkiye’de yalnizca birkag
bolgede tanimlanmistir. Ge¢ Erken Miyosen—erken Orta Miyosen doneminde tanimlanan ilik
subtropikal iklim kosullarmin olusmasina neden olan Orta Miyosen Iklimsel Maksimum Dénemi’nin,
Tirkiye’de bir ¢ok komiir havzasmi etkiledigi belirlenmigtir. Orta Miyosen’den ge¢ Miyosen’e
sicaklik degerlerindeki diislisiin 1liman iklimde gelisen bitkilerin yayginlasmasini destekledigi
diistiniilmiistiir. Hemen her donem igin, Tiirkiye’ye ait 1s1 degerlerinin Avrupa’ya ait 1s1 degerlerinden
biraz daha yiiksek oldugu go6zlenmistir. Bu 1s1 farkliligi, bu donemler boyunca Tiirkiye nin
paleocografik olarak daha giineydoguda yer aldig1 seklinde yorumlanabilir.

Anahtar Sézciikler: paleoiklim, paleovejetasyon, ‘Coexistence approach’ analizi, Eosen, Oligosen,
Miyosen, palinoloji
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Presence of palaeoclimatic changes from Eocene to Miocene is determined in palacontologic and
isotopic studies, which are performed in marine and terrestrial sedimentary sequence in Turkey and
Europe. Recently developed researching analysis method ‘Coexistence Approach’ (CoA) provided
digitalizing of palaeoclimatic inventions based on the micro and macro-floras. Palaecoclimatic
parameters which are the mean annual temperature (MAT), the mean temperature of coldest month
(CMT), the mean temperature of warmest month (WMT), mean annual precipitation (MAP) and mean
annual range of temperature (MART= WMT-CMT) are obtained by this analysis methods. In this
study, palynological data of the coal basins deposited in Turkey during the Eocene to Miocene are
considered by the CoA analysis thus interaction between palaeoclimate and palacovegetation is
discussed. The effects of the changes in the palaeotopography on the climate are tried to be determined
by correlating the CoA analysis results of the coal basins in Europe and results of Turkey.

As it has been in Europe period the tropical climatic conditions are also is represented by the MAT
24-25 °C in Turkey and this period is named as the Middle Eocene Climatic Optimum Period. These
climatic conditions have influence on development of mangrove marsh in Turkey. Temperature
decline during the Middle Oligocene (Rupelian) (the MAT ~17-18 °C) and the increase in
temperature during the late Oligocene (late Chattian) (the MAT ~19 °C; the CMT ~10 °C) are
determined. It is observed that this temperature increase is in harmony with late Oligocene Climatic
Optimum period. According to the palynological data obtained from Turkey, these warm climatic
conditions during this period had influence on the flora of growing in warm climate and mangrove
forests in some areas. In the Early Miocene period, distinctive decrease in the temperature values is
observed and it is associated with the Early Miocene Cooling period in Europe. The effects of this
period are only defined in few areas of Turkey. The Middle Miocene Climatic Optimum Period which
causes the forming of warm subtropical climate defined in the late Early Miocene—early Middle
Miocene is determined to be affecting lost of coal basins in Turkey. It is thought that the decrease in
temperature from Middle Miocene to late Miocene had supported the growing up of the plants in
warm climate. The temperature values of Turkey were a little bit higher than the ones in Europe nearly
in every period is observed that. This temperature difference can be interpreted that Turkey has always
been located on southeast than Europe.

Key Words: palacoclimate, palacovegetation, ‘coexistence approach’ analysis, Eocene, Oligocene,
Miocene, palynology
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Yer yiizeyinde Kretase periyodu boyunca bir ¢ok okyanusal ve iklimsel olaym varligi ¢ok sayida
uluslararasit yaymlarda yaymlanmigtir. Fakat Kretase donemi son zamanlarda iklimsel olaylarin
incelenmesi agisindan tekrar mercek altina alinmistir. Daha dnce yapilan yaymlarda Kretase donemi
sicak ve kurak iklimin hakim oldugu ve okyanus sularinin ¢ok 1sindig1 bir ‘Yesil Ev’ (Greenhose)
donemi olarak belirtilmistir.

Fakat ilerleyen zamanlarda cesitli yayinlarda Kretase’de buzul ¢okellerinin varligi tespit edilmis ve
ozellikle okyanus sedimanlarinda yapilan jeokimyasal analizlerde soguk donemlerin varligi ortaya
konulmustur. Ozellikle Erken Kretase déneminde okyanuslara soguk sularin girdisi tespit edilmis,
fakat Geg Kretase doneminde okyanuslar tamamen 1sinmis ve ekvator kusagi genislemistir. Kretase
iklimini denetleyen mekanizmalar ele alindiginda ise okyanus akintilari, yoriingesel kuvvetler,
volkanizma ve tektonizma ve bunlarin beraber c¢alismasi karsimiza ¢ikmaktadir. Yoriingesel
kuvvetlerin iklimsel etkileri sedimanter sistemde gerek sedimantolojik ve gerekse jeokimyasal
kayitlar1 ortaya konulmustur. Fakat diger etkenlerin beraber etkilesimleri olusturduklar1 etkilerin
siddetlerinde artis ve hatta okyanussal olaylara sebep olmustur.

Bu olaylardan biri yaygin olarak gozlenen anoksik ortam ¢okellerinin (OAE) varligidir. Simdiye kadar
yapilan calismalarda Kratese donemi boyunca 9 adet okyanusal anoksik olay tespit edilmistir. Bunlar
Valanjiniyen (Weissert OAE), Hautariviyen (Faraoni OAE), Apsiyen (2) (Selli (OAEla) ve ‘Renz!
OAE), Albiyen (3) (OAElb, c ve d), Senomaniyen/Turoniyen (Bonarelli OAE 2) ve Koniyasiyen
(‘OAE 3’) igerisinde yer alan siyah seyllerin ¢okelimini denetleyen olaylardir.

Kretase’deki diger bir okyanusal olay ise anoksik siyah seyler ile ardalanma gosteren, kirmizi-kizil
renkli pelajik ¢oOkellerin varlig1 ile karakterize edilen Okyanusal Oksik Olaylardir ve Kretase
Okyanusal Kirmizi Tabakalar (CORB) olarak adlandirilirlar. Bu Oksik Olaylar genelde Apsiyen,
Albiyen, Senomaniyen, Turoniyen, ve Santoniyen—Kampaniyen igerisinde tespit edilmis kirmizi
yamag veya havza kirectaslar1 veya ¢amurtaglari ile temsil edilir.

Anoksia ve oksia olusumundaki ana kontrol mekanizmalar1 genel olarak tektonizma, deniz seviyesi
degisimi, volkanizma, deniz suyundaki tiretimlilik, iklim degisimi, okyanus akintilarindaki degisim ve
bu mekanizmalarin beraber calismasi olarak siralanabilir. Bu kapsamda Tiirkiye’deki OAE’ler
Sakarya Kitas1 lizerinde Orta Apsiyen, Albiyen ve Senomaniyen/Turoniyen smirinda ve Orta Toroslar’
da (Antalya Naplar1) Senomaniyen/Turoniyen aralifinda araliklarinda cesitli ¢alismalar ile ortaya
konulmugtur. CORB’lar ise Sakarya Kitast iizerinde Geg¢ Apsiyen, Gec¢ Albiyen,
Senomaniyen/Turoniyen smirinda ve Geg¢ Santoniyen’de kaydedilmistir. Fakat Geg¢ Santoniyen
CORB’lar1 Pontitler’de bolgesel olgekte gozlenmistir. Toroslar’da CORB’lar farkli yasglarda gozlenmis
olmasina ragmen en yaygin ve bolgesel 6lgekte olan1 Ge¢ Santoniyen yaslt olanlaridir.

Tiirkiye’de CORB’lar ve OAE’ler {izerinde yapilan sedimantolojik, paleontolojik, devirsel stratigrafik,
durayli izotop, ana ve iz element, TOC analizleri sonucu siyah seylerin ve pelajik kirmizi tabakalarin
iklim ve iiretimdeki degisiklikler, deniz seviyesi degigsimleri, volkanizma ve tektonik olaylarin farkli
Olceklerde beraber ¢aligmasi sonucu, fakat Geg¢ Santoniyen’deki kirmizi tabakalar {izerinde ana kontrol
mekanizmasinin deniz seviyesi degisimi ve tektonizma’nin isbirligi oldugu ortaya ¢ikmustir.

Anahtar Sozciikler: Kretase, iklim, deniz seviyesi, OAE, CORB, yesil ev
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Different palacoceanographic and palaeoclimatic events within the Cretaceous were presented by
many international papers. However, the Cretaceous has been again a subject of palacoclimate
investigations recently. Previously, it had been announced as the Greenhouse world and introduced as
the period of having warmer ocean waters and hotter climate than today.

However, presence of glacial sediments especially within Early Cretaceous has been recorded and cool
oceanographic episodes by geochemical proxies from pelagic sediments have been introduced. In the
Late Cretaceous, warmed-up oceans and extended equatorial belt were mentioned.

The controlling parameters for the climate change in the Cretaceous can be stated as change in the
pattern of oceanic currents, orbital parameters, volcanism, tectonics and their collaborations. The
effects of orbital parameters on sedimentary systems were documented by sedimentological and
geochemical analysis in many publications. Attenuation of the effects of other parameters together
with orbital parameters may rise or decrease the magnitude of the climate or oceanographic changes.

Global oceanic anoxic condition is one of these oceanographic changes. Within Cretaceous, 9 global
oceanic anoxic events (OAE) were recorded; Valanginian (Weissert OAE), Hautarivian (Faraoni
OAE), Aptian (2) (Selli (OAEla) and ‘Renz’ OAE), Albian (3) (OAElb, ¢ and d),
Cenomanian/Turonian (Bonarelli OAE 2) and Coniacian (‘OAE 3°) and chracterized by black shale
depositions.

There is another oceanographic event which is called Oceanic Oxic Event characterized by pelagic red
beds and termed as Cretaceous Oceanic Red Beds. They are generally recorded in Aptian, Albian,
Cenomanian, Turonian, and Santonian—Campanian in association with red-pink slope/basin
mudstones/limestones.

The presence or alternation of organic matter rich black shales or pelagic red beds controlled by
interaction of productivity, climate, oceanographic currents, sea-level and tectonics within Cretaceous
demonstrates a good evidence for understanding how these parameters operate and characterizes the
Cretaceous.

In Turkey, OAE’s are recorded in the Mid-Aptian, Albian, Cenomanian/Turonian boundary within the
troughs on the Sakarya Continent and at the Cenomanian/Turonian boundary within the Antalya
Nappes on the Central Taurides. CORB’s are recorded in the Late Aptian, Late Albian,
Cenomanian/Turonian boundary and Late Santonian within the troughs on the Sakarya Continent.
However, Late Santonian pelagic red beds were documented on the Pontides in a regional-scale. In
Taurides, pelagic red beds were recorded in different ages; however red beds of Santonian age are
common and recorded in regional-scale.

Sedimentological, palacontological, cyclostratigraphical, stable isotope, major and trace element and
TOC analysis carried out on the CORB’s and OAE’s in Turkey demonstrated that deposition of black
shales and red beds were mostly effected by collaboration of climate, and sea-level changes,
fluctuations in productivity, volcanism and tectonics. However, for CORB’s in the Late Santonian,
main controlling parameter seems to be collaboration of tectonics and sea-level changes.

Key Words: Cretaceous, climate, sea-level, OAE, CORB, green house
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Moloz Akisimin Stratigrafik Kaydi
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Bu ¢alisma, Sakarya irmaginin en uzun kolu olan Porsuk Cayi’nin, ESOGU Meselik Kampusu
kuzeyinden halen akmaya devam eden yataginin turizm agisindan 1slah1 sirasinda agilan derin hendek
duvarinda rastlanan ve kaba taneli ¢apraz tabakali kanal ¢okelleri arasinda bulunan yaklasik 3 m
kalmhigindaki iri bloklar ve kaotik bir zonun, hangi fiziksel ve iklimsel siireglerden etkilenerek
olustugunu ortaya ¢ikarmay1 amaglamaktadir.

Calisma Meselik Kampiisiiniin 500 m KB’sindaki gevre yolunun Porsuk nehrini kestigi alandaki
hendek duvarinda gergeklestirilmigtir. Tabandaki diisiik egimli paralel laminali kum seviyeleri lizerine
yaklagik 1 m kalinliginda kaba kirintili kanal ¢okelleri gelir. Bu birimler {izerine keskin ve kazinmal
bir dokanakla iri bazalt ve lisvenit bloklarindan ibaret yaklasik 3 m kalinliginda bir debriz akis1 gelir.
Bu debriz akisi ise ¢apraz tabakali, laminali nokta bar1 ¢okelleri ile 15 cm kalinliginda gri renkli ¢amur
tarafindan iizerlenir. Gri ¢amur yerini yukar1 dogru kirintili yatak ¢okellerine birakmaktadir. Yatak
¢okelleri iiste dogru su iistii ortanu ifade eden oksitlenme emareleri gostermektedir. Istif yukar1 dogru
masif kumlarla devam ederek giincel topografyada 20-25 cm kalinliginda pembemsi toprak profiliyle
sonlanmaktadir. Sedimantolojik 6zellikleri kismen 6zetlenen, kanal ¢okelleri tarafindan kucaklanmis
olan debriz akisi, yakin zamanda olusmas1 ve bolgenin bu giin yaygin yerlesime maruz kalmasi nedeni
ile kritik 6nemli bulunmustur. Bu kaotik zonun muhtemel kaynagi olan Meselik tepesi, ESOGU
Meselik Kampusu Miihendislik-Mimarlik yerleskesinin giineyindeki Meselik tepesi civaridir. Bu
alanda Eosen yasli gevsek cakillar icerisinde iri lisvenit bloklar1 mevcuttur. Stratigrafik olarak daha
istte Miyosen yagl bir bazaltik lav akigi bulunmaktadir. Bu litolojiler hendekte gézlenen kaotik zonun
ana materyalini olusturur. Diger taraftan Meselik tepesi civarini drene eden ve yaklasik 1,5 km.
uzunlugunda olan drenaj sistemi, ESOGU yerleskesinin iizerine kuruldugu alanda bir aliivyal yelpaze
olusturmustur. Bu aliiviyal yelpaze, Porsuk nehrini GD’ ya dogru kivrilmaya zorlamistir. Muhtemelen
kanal igerisinde gozlenen iri bloklu kaotik birim, yelpaze tizerinde ilerledikten sonra 6telenen nehir
yatagina kadar taginmistir. Porsuk kanalina ulasan bu debriz suya olduk¢a doygun oldugundan kanal
boyunca yaklasik 900 m. yol alarak incelemenin yapildig: yere kadar ulasmis olmalidir.

Debriz olusturabilecek fiziksel ozelliklerin basinda topografik sarplik ve kisa siirede yeterli yagis
miktar1 gelmektedir. Porsuk ¢ayi, deniz seviyesinden 810 m yiiksekte, hemen giineyinde bulunan
Meselik tepesi ise deniz seviyesinden 910 m yiiksektedir. Ayrica bolgede mevsimsel sicaklik farklari
nedeniyle olugan kar erimeleri ve iklimsel yerlesimin dogal sonucu olan ani yagislar, kiitle hareketini
elverisli konuma getirebilecek parametreleri saglamaktadir.

Diger bir 6nemli nokta da bdlgede gozlenebilecek biiyiik kiitle hareketlerinin tekrarlanma araligiyla
ilgilidir. Caligma alanin da debriz iizerinde gézlenen kotii gelismis toprak profilinin olusumu igin hatirt
sayilir bir zaman diliminin gegmesi gereklidir. Bu tiir katastrofik olaylarin tekrarlanma araliklarmin
kisa olmast durumunda bu durum hizla yerlesime agilan bu bolge igin ciddi bir tehdit olusturacaktir.
Bu nedenle kamu giivenligi ac¢isindan benzer olaylarim tekrarlanma araliklar1 i¢in mutlak
yaslandirmayi da kapsayan sedimantolojik ¢aligmalara mutlaka ihtiya¢ duyulmaktadir.

Anahtar Sozciikler: KB Anadolu, moloz akisi, klimatoloji, Holosen
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This study aims to determine the depositional process and climatic conditions of a 3 m thick, bouldery
chaotic zone that was found between the coarse grained, cross stratified channel deposits in the wall of
a deep reclamation trench of the Porsuk River which is the longest branch of the Sakarya River that
flows at the north of the Osmangazi University Meselik Campus.

The study was held on the trench wall at the junction of the Porsuk River and the Ring road at the 500
m NW of the Meselik Campus. In the trench, 1 m thick coarse grained channel deposits overlie the
low angle, parallel laminated sandy levels at the bottom. These levels are overlaid by lisfenite and
basalt boulder bearing 3 m thick debris flow deposits with an erosional surface. On it, first cross-
stratified, laminated sandy point bar deposits and then 15 cm thick grey mudstones can be observed.
Towards top, these grey muds pass to the oxidized channel deposits that indicate a signified subaerial
exposure. The succession continues with the massif sandy bodies and ends with 20-25 c¢m thick
recent, pinkish soil profile. This debris flow which is enveloped by channel deposits, briefly described
above, regarded to have a critical importance due to its formation in the near past and dense settlement
of this region. The source area of this chaotic zone should be located in the vicinity of the Meselik Hill
at the south of the ESOGU Architecture-Engineering Faculty in the Meselik Campus. In this area the
Eocene-aged loose gravels contain large litfenite boulders. Stratigraphicaly above them, the Miocene
aged basaltic lava flow is present. These lithologies are the main components of the chaotic zone. On
the other hand approximately 1.5-km-long drainage system drains the Meselik Hill and forms an
alluvial fan upon which the ESOGU Campus is settled. Also this alluvial fan forced the course of the
Porsuk River to bend to northwards. The bouldery chaotic zone that was observed close to the active
channel probably moved through the alluvial fan and carried by the river in to the valley. The debris
should have been carried downstream 900 m in the channel to the trenchlaeation due to its saturated
nature in water.

The main physical properties which could cause this debris flow are high topographic gradients and
sufficient rain fall in a short period of time. The slope of the Meselik Hill is mainly between 8—10°,
but in some areas it can reach 21°. More over in the area the sudden rain falls as a natural result of the
terrestrial climate, and poor vegetation cover can achieve the suitable conditions for the mass
movement.

These findings attract attention to the return period of such large mass movements which can threaten
the region. The rubefied soil profile developed on the debris flow deposits in the study area requires
considerable time. But if the return period of such catastrophic events is shorter, this can arise serious
risk for the settlement areas. For this reason for the security of the region’s community, the return
periods of such debris flows should be determined by sedimentological studies including absolute
dating methods.

Key Words: NW Anatolia, debris flow, climatology, Holocene
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