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Tatli sularin en 6nemli birincil {ireticileri olan makrofitler gollerdeki biyolojik, fiziksel ve kimyasal
stirecleri Oonemli derecede etkilediklerinden, Ozellikle s1§ g6l ekosistemindeki karbon — besin
dongiilerindeki rolleri ¢ok dnemlidir (Wetzel 1983; Rooney ve Kalff 2000; Davidson ve digerleri
2005). Bu nedenlerden dolay1 giiniimiizde sucul ekosistemlerde bulunan makrofitlerin makrofosil
analizlerini de kapsayan paleolimnolojik ¢alismalarda kullanimi artmaktadir (Birks 2007). Tohum,
meyve, yaprak vb. bitki parcalarini i¢eren sucul bitki fosilleri, ge¢misteki gol seviyelerinin yeniden
canlandirilmasi, sicakligin ¢ikarimsanmasi, 6trofikasyon ve kirlilik gibi gegmis c¢evre kosullarinin
arastirilmasinda kullanilmaktadirlar (Birks ve Birks 2000; Hannon ve Gaillard 1997; Koff ve Vandel
2008). Ayrica bunlar gegmisteki makrofit topluluklarinin yapismin, bilesiminin ve dinamiklerinin
belirlenmesi amaciyla da kullanilmaya baslanmiglardir (Brodersen ve digerleri 2001; Valiranta ve
digerleri 2006; Koff ve Vandel 2008). Yiiriitiilen bu arastirmada, Yenicaga Golii’'nden (Bolu) alinan
kisa karot (~65 cm) ve Hamam Go6li’ nden aliman uzun karottaki (~180 cm) sucul bitki makrofosili
bulgularma gore gec¢misten giinlimiize meydana gelmis bitki komiinite yapisindaki degisim
incelenerek, bu degisime yol acan muhtemel etkenler tartisilacaktir. Ayrica, sonuglar {ilkemizdeki bazi
baska gollerdeki bitki makrofosil degisimleri ile karsilastirilacaktir.

Anahtar Sozciikler: paleolimnoloji, s1g gol, ¢okel, 6trofikasyon
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Since macrophytes, a key primary producer of freshwaters, have direct and indirect effects on
biological, physical and chemical processes, they play an essential role in shallow lake ecosystems,
including the carbon and nutrient cycling (Davidson et al. 2005) and trophic dynamics (Jeppesen et al.
1998). The number of paleolimnological studies including aquatic plant macrofossil studies is
therefore increasing (Birks 2007). Aquatic plant remains, such as seeds, fruits, leaf fragments etc., are
used in investigations of past environmental conditions to reconstruct lake level changes, infer
temperature and obtain knowledge of human impacts, such as eutrophication and pollution (Koff &
Vandel 2008), on lake ecosystems. Most recently, plant macrofossils have been employed in
determining the structure, composition and dynamics of past macrophyte communities (Valiranta et al.
2006). In this study, a short core from Lake Yenicaga (~65 cm) and a long core from Lake Hamam
(~180 cm) will be analyzed to assess vegetation community dynamics from recent past to present.
Moreover, the results will be compared with plant macrofossil changes in some other Turkish lakes.

Key Words: paleolimnology, shallow lake, sediment, eutrophication
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Goller, gerek iklim gerekse insan etkisiyle degisime ugrayabilen sulak cografya pargalaridir ve gol
degisiminin Ornekleri tilkemizde ¢ok fazladir. Sulak alanlardaki artma azalma miktarin1 ve zamanla
her goliin aldig1 sekli belirlemek amaciyla 1914, 1936, 1943, 1957, 1971 tarihli Tiirkiye topografik
haritalar1 ve 1974, 1990 ve 2007 uydu goriintiileri incelenmistir. Iklimin bu gelismedeki katkisini
tespit i¢in, 1956-2007 yillar1 arasindaki su seviyeleri ile 1925-2007 arasindaki meteoroloji kayitlari
birlikte yorumlanmigtir. Bulgulara gore, yaklasik yiiz yillik siirede gollerin hacimleri, su seviyeleri ve
dolayisiyla kapladiklar1 alan ile sekillerinde iklime bagli dikkat ¢ekici degismeler izlenmistir. En
belirgin farklilasma, genis ve fakat s1g Tuz Golii, Aksehir Golii, Cavusgu Golii, Acigdl ve Beysehir
Goli’'nde olmaktadir. Hem s1g hem kiigiik goller ise 3—4 yil siiren kuraklik donemlerinde ortadan
kalkmakta ve sonra yeniden dogmaktadirlar. En az alan degisimi, su derinligi goreceli fazla olan Van
Golii, Burdur Goélii ve Egirdir Golii’ndedir. Sapanca, Iznik, Manyas ve Ulubat géllerindeki uzun
donem su seviyeleri benzer salinim i¢indedir. Biitiin gollerde en biiyiik alan degisimi ve su seviyesi
disiisti 1946—-49, 1974-76, 1994-97 yillar1 arasinda yasanan uzunca kuraklik donemlerindedir.
Sultansazligi, Cavusgu Golii, Amik Golii, Seyfe Golii, yakin zamanda yerlesim ve tarim alani agmak
icin kurutulan biiyiikk goéllerdir. Son on bes yilda, gol alanlarinin azalmasi ve su seviyelerindeki
diismenin asil sebebi olarak kotii arazi kullanimi tespit edilmistir.

Anahtar Sozciikler: Tiirkiye golleri, su seviyeleri, gl alan1 ve sekli
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Lakes are wetlands which can be subject to rapid changes by both climatic and anthropogenic
influences and there are many examples of such changeable lakes in Turkey. To research amount of
spatial changes of Turkish lakes during the last century, topographic maps in 1914, 1936, 1943, 1971
and satellite images belong to years 1974, 1990 and 2007 have been examined. In addition, lake levels
recorded in 1956—-2007 and meteorological data of 1925-2007 have been correlated to find effects of
the climate on morphological differentiation. According to preliminary results, the most significant
change is the areal decrease in large but shallow lakes i.e. Lake Tuz, L. Aksehir, L. Cavuscu, L.
Acigol, L. Beysehir. Small and shallow lakes have been disappeared in dry periods lasted 3-4 years
but re-born later. Relatively less areal changes have been observed in Lake Van, Lake Burdur and L.
Egirdir which are deeper water bodies. Lakes Sapanca, Iznik, Manyas and Uluabat have similar water-
level fluctuations in the last half century, most probably dependent on inflow from meltwater. The
apparent water level falls were in dry periods of 1946-49, 1974-76 and 1994-97. Sultansazlig1,
L.Cavuseu, L.Seyfe and L. Amik have been drained recently in order to gain field for daily usage. This
study displays that the reason of lake level falls in last years is anthropogenic and/or poor land use.
Further details will be given during the presentation.

Key Words: lakes of Turkey, water level, lake surface, form of a lake
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Akdeniz iklim kusagindaki gollerde ¢ok az sayida besin tuzu biitgesi ¢aligmasi yapilmistir. Bu
caligmada,Mogan ve Eymir Gollerinde kurakligin etkisi ve Eymir gdliinde evsel atik suyu
uzaklastirmast ve biyomanipulasyonun etkisi yillik toplam fosfor (TP) biitcesi ve yillik ¢éziinmiis
anorganik yiiklemesi (DIN) iizerinden degerlendirilecektir. Mogan Gdlii i¢in onbir yillik (1997-2007)
ve Eymir golii icin onii¢ yillik (1993-1995 ve 1997-2007) besin tuzu biitceleri olusturulmustur.
Mogan Golii, mevsimsel ve yillik olarak su seviyesi degisimleri etkisindedir ve insan etkisinden
uzaktir. 2001 yilinda baslayan kurak donemde her iki golde de, su seviyesi diismiis ve suyun kalma
zamani artmistir. Goligi TP ve DIN konsantrasonlart Mogan goliinde 2 kat artmigtir. Eymir goliinde
1995 yilinda gergeklestirilen evsel atik suyu uzaklastirmasi ile gdlici TP konsantrasyonlarinda 2 kat,
golici DIN konsantrasyonlarinda 11 kat azalma olmustur. Agustos 1998 ve Aralik 1999 arasinda
gergeklestirilen ve goldeki sazan (Cyprius carpio) ve kadife (Tinca tinca) baliklariin biyokiitlelerinin
%350 azaltilmas: ile goldeki iyilestirme devam etmis ve gdlici TP konsantrasyonlarinda 2.5 kat, DIN
konsantrasyonlarinda 1.5 kat azalma gozlemlenmis ve g0l suici bitkilerin baskin oldugu berrak su
durumuna ge¢mistir. Kurak olan 2001 yilinda su kalitesi, artan goligi TP ve DIN konsantrasyonlari ile
sui¢i bitkilerin kaybolmasi ve siyanobakter patlamalar1 ile azalmistir. Her iki gdlde de kurakligin
tetikledigi diisiik su seviyeleri, azalan hidrolik yiikleme ve uzayan suyun kalma zamani ile ilgilidir. Bu
nedenle goligi artan TP ve DIN konsantrasyonlar: dis etkilerden ¢ok goligi igsel mekanizmalar ile
ilgilidir. iklim degisikligi ile birlikte daha kurak ve sicak olmasi beklenen Akdeniz bdlgesinde sig
gollerin  gelecekteki  ekolojisinde  kuraklik gibi  hidrolojik  kontrollerin daha  6nemli
olacaktir.Sonuglarimiz Akdeniz iklim kusagindaki s1g goéllerde berrak su durumunu muhafaza etmek
icin daha etkin besin tuzu kontroliiniin gerektigini géstermektedir.

Anahtar Sozciikler: biyomanipulasyon, iklim degisikligi, ¢oziinmiis anorganik azot, Strofikasyon,
suyun kalma zamani, toplam fosfor, su seviyesi degisimi
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Only few mass balance studies on nutrients have been conducted in warm climate lakes. In this study,
the impact of drought on Lakes Mogan and Eymir and the effects of sewage effluent diversion and
biomanipulation on Lake Eymir will be evaluated with focus on the annual total phosphorus (TP)
budget and the dissolved inorganic nitrogen (DIN) load. The budgets were constructed for eleven
years covering 1997-2007 and thirteen years covering 1993—1995 and 1997-2007 in Lakes Mogan
and Eymir, respectively. The upstream Lake Mogan was vulnerable to large seasonal and annual water
level fluctuations, but otherwise unimpacted by human disturbances. During the drought period
beginning in 2001, water levels dropped and hydraulic residence times increased. In-lake TP and DIN
concentrations increased two-fold. In Lake Eymir, sewage effluent diversion was undertaken in 1995,
which led to an immediate 2-fold and 11-fold decrease in TP and DIN, respectively. Restoration of the
lake was further continued by biomanipulation via removal of 50% of the biomass of carp (Cyprius
carpio) and tench (Tinca tinca) during August 1998 to December 1999, resulting in a 2.5-fold and 1.5
fold decrease in in-lake TP and DIN concentrations, respectively, and a shift to a clearwater state
dominated by submerged plants. During the dry year 2001, impoverished water quality impoverished
with significant increases in in-lake TP and DIN, loss of submerged plants and cyanobacteria
blooming. In both lakes, drought triggered low water levels associated with low hydraulic loadings
and long water residence times. Thus, increases in-lake TP and DIN were due to internal rather than
external mechanisms. Hydrological control such as drought as an inherent feature of the
Mediterranean region may become even more important in the future ecology of shallow lakes as drier
and warmer conditions are predicted for the region as a result of the global climate change. Our results
so far indicated that a far more stringent nutrient control is needed for Mediterranean shallow lakes to
stabilize clearwater conditions.

Key Words: biomanipulation, climate change, dissolved inorganic nitrogen (DIN), eutrophication,
hydraulic residence time, total phosphorus (TP), water level fluctuation
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Marmara Golii ¢okel istifi, biinyesinde Bati Anadolu’nun Kuvaterner boyunca gecirdigi ortamsal
degisimlerin ayrintili jeolojik kayitlarini icermektedir. Bu nedenle istifin litolojik ve jeokimyasal
Ozelliklerinin 151¢1nda gol ve ¢evresinin paleo-ortamsal degisimlerini degerlendirmek miimkiindiir. Bu
amagcla goliin bat1 depolanma merkezinden alinan 140cm uzunlugundaki bir karot degerlendirilmistir.

Litoloji, renk, su kapsamu, bitki parcalari, fosil i¢erigi gibi makro goézlemlere gore karot, 4 farkl lito-
zona ayrilmigtir. Bu zonlar karotun iistiinden itibaren 0—17, 17-95, 95-18, 118—-140 cm araliklarini
kapsamaktadir. Bunlardan ilki yiliksek su igerikli ve siyah renkli ¢amur, ikincisi kavki igerikli homojen
ince kil, ticlinciisti siltli kildir. Karotun en alt kesimi ise kirmizimsi oksitlenmis rengiyle istteki
birimlerden belirgin olarak ayrilmaktadir. Bu karot yaklagik 9000 yillik bir donemi karakterize
etmektedir. Siltli kil ile kirmiz1 oksitlenmis kesim arasinda yaklagik 5500 yillik bir zamansal bosluk
bulunmaktadir.

Ortam degisimlerinin belirlenmesi amaciyla karot boyunca elementel bilesimdeki degisimler
incelenmis, bir dizi parametre yardimiyla tuzluluk, su seviyesi, redoks gibi gol kosullar1 ve asinma,
ayrisma, tasinma siirecleri gibi dis dinamiklerin etkisi degerlendirilmistir. Buna gore GO 7500-9000
arasinda, organik madde iiretimini gosteren parametreler (P, Ba) genel olarak yliksek, gol giintimiizden
daha tuzlu (diisik TOC/TS orani) ve indirgenme kosullar1 daha etkilidir (yiiksek Cr, V, Ni
konsantrasyonu). Bu donem boyunca gole diisiik miktarlarda erozyonal ve altere malzeme taginmig
olmalidir. Buna karsin paleosol kaynakli organik madde girdisi yiiksektir.

Kuruma evresini izleyen son 2000 yillik donemde goliin hem fiziksel hem de kimyasal 6zellikleri
degismistir. Su seviyesi birkag fazli olarak yiikselme ve algalmalar (Mn/Al ve As indikatorlerine gore)
gostermistir. Ancak 6zellikle son 1000 yillik donemde daha diisiik bir su seviyesi belirlenmistir, bu
durum Si, Ti ve K gibi karasal malzeme girdisini gosteren parametrelerin dislisiiyle de
desteklenmektedir. Su kimyasi1 goliin tatli su karakteri kazandigina (6zellikle son 1000 yillik donemde,
yiiksek TOC/TS orani) isaret etmektedir. Anoksik kosullarin yerini oksik (diisik Cr, V, Ni
konsantrasyonu) kosullar almistir.

Buna gore Marmara Golii ¢okel kayitlari, Holosen boyunca bolgedeki ortamsal kosullarin belirgin
olarak degistigini, bu degisimlerin gdliin hidrolojik ve kimyasal 6zelliklerinde de 6nemli degisimlere
yol agtigin1 gdstermektedir. Hatta, iklimsel kosullarin géliin mevcudiyeti konusundaki en 6nemli etken

oldugu sdylenebilir.

Anahtar Sézciikler: Marmara golii, Bati Anadolu, paleo-ortam, paleo-iklim, jeokimya, su kimyasi
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Marmara Lake’s sediments preserve records of environmental changes of Western Anatolia during
Late Quaternary. In the light of lihological and geochemical properties of the sediments, paleo-
environmental changes in and around the lake are defined. For this purpose a 140cm long core, taking
from the western depo-center of the lake is investigated.

According to macro properties such as lithology, color, water content, plant residues and fossil
content, four different litho-zones are distinguished. These litho-zones include 0—17, 17-95, 95-118
and 118-140 cm intervals from top to down of the core. The first interval is defined as black mud with
high water content; the second is a homogenous fine clay with shells and the third is a silty clay. The
bottom part of the core is obviously identified with its reddish color as an oxidized interval. This core
characterizes a time interval of approximately 9000 years. Accordingly to '*C isotope data, a 5500
years long time gap is existing between the silty clay and oxidized basal interval.

The environmental changes, like internal conditions such as salinity, water level, redox and external
effects such as alteration and transportation processes were determined, by using selected parameters.
Accordingly, during 9000-7500 BP organic matter productivity parameters (P, Ba) were moderately
high; lake water was more saline (low TOC/TS ratio) and reducing processes were more effective
(high Cr, V, Ni concentrations). During this stage, probably low amount of erosional and altered
material was transported in to the lake. On contrary a high amount of palesol derived organic matter
input was identified.

After a long termed dry period the lake was formed again and at 2000 years BP and exhibites different
physical and chemical properties. Water level fluctuated several times as indicated by Mn/Al ratio and
As content. Especially, during the last 1000 years the water level was remarkably low. This finding is
also supported by the increase of terrestrial input parameters such as Si, K and K. Characteristics of
lake water had changed from saline and anoxic to the more fresh (high TOC/TS ratio) and to oxic (low
Cr, V, Ni concentrations) during this period.

The study showed that environmental conditions of the region of the Marmara Lake had changed
during Holocene and these changes affected the hydrological and chemical properties of the lake,
remarkably. Furthermore, climatic conditions during this period were probably the most important
factor which controlled the existence of the Marmara Lake.

Key Words: Marmara lake, western Anatolia, paleo-environment, paleo-climate, geochemistry, water
chemistry.
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Cogunlukla kuzey iliman bolgedeki si1g gollerde yapilan arastirmalar, g6l ekolojik yap1 ve islevlerinin
besin tuzu seviyesine hassas oldugunu gostermistir. Asirt hidrolojik degisimler ve kuraklikla karsi
karsiya olan yart kurak ve kurak Akdeniz iklim bdolgesi sig gollerinin ekolojisi ise tam
bilinmemektedir. iklimdeki degisimleri ve iklimin &trofikasyonu arttirict etkisi, yar1 kurak ve kurak
Akdeniz iklim kusagim igeren en kuzeyden (41° 52'N, 27° 58'E) en giineye (37° 59'N, 27° 19'E)
olacak sekilde Anadolu’daki 26 si1g gélde arastirildi. Goller bir kez olmak iizere yaz sonunda besin
tuzlari, fitoplankton, zooplankton, balik, sui¢i bitkileri yilizey kaplama alant (% PVI) i¢in Avrupa
Birligi FP6 tarafindan desteklenen ‘Eurolimpacs’ adli proje i¢in gelistirilen ve standart hale getirilen
anlik o6rnekleme protokolii ile drneklenmistir. Ayrica besin ag1 yapisini belirlemek, i¢in, drneklenen
gollerden ikisinde biitiin besin ag1 karbon (8'°C) ve azot (8'°N) kararli izotoplari igin analiz edilmistir.
Sonuglar giineydeki gollerde TP ve klorofil-a konsantrasyonlar yiiksek ve siyanobakter patlamalarinin
oldugu tespit edilmistir. Kuzeydeki gollerde 2006 ve 2007 gibi ¢ok kurak gegen yillarda da 2001 gibi
daha normal yillara gore yiliksek klorofil-a konsantrasyonlar1 ve siyanobakter patlamalari oldugunu
gostermistir.Besin tuzu yoniinden zengin gollerde, suigi bitki kaplamasi azalmig ve baliklarda kii¢iik
viicutlu sazangiller baskin hale gelmistir. Sonuglar kesikli bir besin ag1 yapisini ortaya koymaktadir.
Potansiyel avcr balik olan tatlisu levregi (Perca fluvialities) populasyonu kiigiik boylu bireylerden
olusmakta ve omnivor kizilkanat ve kizilgdz baliklar ile aym 8'°N degerlerine sahiptir. Gollerin
islevlerindeki degisim enleme bagli olarak artan sicaklik etkisi ile yukardan asagi ve asagidan yukari
kontrol mekanizmalar1 1s181nda tartigilacaktir.

Anahtar Sozciikler: yukaridan asagi kontrol, asagidan yukari kontrol, trofikasyon, Akdeniz iklim
bolgesi, kararli izotop, iklim degisikligi
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Studies of shallow lakes conducted mostly in the north temperate zone show that food web structure
and lake functioning are sensitive to nutrient level. The ecology of semi-arid to arid shallow
Mediterranean lakes experiencing large variations in hydraulic loading and drought, is, however, less
well understood. We studied effects of changes in climate and climate variability on eutrophication by
sampling 26 Anatolian shallow Turkish lakes covering semi-arid to arid Mediterranean climate zones
from the very north (41° 52'N, 27° 58'E) to the south (37° 59'N 27° 19'E). The lakes were sampled
ones in late summer for nutrients, phytoplankton, zooplankton and fish, macrophytes coverage and
PVI% using a standardized snap-shot sampling protocol developed as part of the EU-FP6-funded
project named Eurolimpacs. Furthermore, to determine the food web structure, the entire food web of
two of these lakes were also analysed for carbon (8'°C) and nitrogen (8'°N) stable isotopes. Results
show several-fold higher concentrations of chlorophyll-a and major cyanobacteria blooming in
southern lakes but also in the northern lakes during the very dry years 2006 and 2007 compared to
more normal years, such as 2001. In nutrient rich turbid lakes, submerged macrophyte coverage
declined and the fish became dominated by small-sized omnivorous cyprinids. The results indicate
truncated food web structure: The population of potential piscivorous perch (Perca fluvialities) were
dominated by small size classes and had 8"°N levels similiar to omnivorous roach and rudd in these
summer warm lakes. The change in functioning of these lakes along the latitudual gradient will be
discussed, focussing on both top-down and bottom-up control.

Key Words: top-down control, bottom-up control, eutrophication, Mediterranean climate zone, stable
isotope, climate change
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Neojen Golsel Banth Karbonat Olusumlarimin Mineralojik
ve Petrografik Ozellikleri, Melihsah Kuzeyi (Ankara-Cubuk)

Zehra Karakas, Baki Varol, Turhan Ayyildiz, Koray S6zeri ve Mehtap Ertosun

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
06100 Besevler, Ankara (E-posta: karakas@eng.ankara.edu.tr)

Meliksah’in kuzeyinde Ikipmar kdyii civarinda yiizeylenen bantli karbonatlar, kahve-boz-sar1 renkli
carpraz tabakali kumtasi, konglomera, camurtagi ve tif birimleri ile temsil edilen Neojen
(Miyo—Pliyosen) yasl akarsu - gdl toplulugu icerisinde yer alir. Sahada beyaz, krem, bej, sari, yesil ve
kahverenkli masiv veya laminali i¢ yapiya sahip ve milimetre ile santimetre 6l¢eginde izlenen bantlar,
kimyasal ve kirintili karbonat ¢okeliminin ardasiklifini yansitir. Kimyasal olanlarda (sarkit-dikit)
stalagmitik doku tipiktir. Bu boliimlerde mikritler ignemsi (asikiiler) kalsitler seklinde kristallenirken,
sparitler iri taneli, kaba prizmatik, kaba bulanik kristal ve ¢ali tipinde kristallenmislerdir. Kirmtil
bantlar taginmis ince ve kaba silt boyu karbonat ve kirintili malzemeden kurulu olup, icgerisinde
laminalanma ve mikro derecelenme tipiktir. X-Isinlari analizinde kirintili bantlardaki mikritik
seviyelerde kalsit mineraline kuvars, feldispat ve kil minerallerinden kurulu bir silisiklastik katiliminin
oldugu belirlenmigtir. SEM incelemelerinde mikritler, ignemsi (asikiiler) ve 50-500 um boyutunda
Ozsekilli kalsit kristallerinin karisimi seklinde goriiliir. Sparlar ise kaba prizmatik ve kaba bulanik
kristaller seklinde, 700—1100 um boyutlarinda hekzagonal kalsit kristalleri olarak ortaya ¢ikar. Ayrica,
mikritik boliimlerde yogunlasan cali yapilan igerisinde mikroorganizma (bakteri) faaliyetlerini
isaretleyen sferik sekilli kalsit kristalleri tespit edilmistir. Bantli karbonatlarda CaO (% 58,10—61,08)
ana element oksit olarak ortaya ¢ikarken, SiO, (% 0,13-3,62), MgO (% 0,02-0,59) ve AlL,O; (%
0,02-0,85) oldukga diisiik degerdedir. Kirint1 agirlikli bantlarda ise CaO (% 38,72-53,43) ve MgO (%
0,11-0,72) degerleri diislik, buna karsin, SiO, (% 8,47-19,82) ve AlL,O; (% 2,29-4,64) yiiksek
degerdedir. Bu bantli karbonat olusumlart sinirli bir alanda izlenir. Bu yerlesim sekli yerel bir
kaynaktan beslenen dar alanli gdl ve/veya golciiklerde depolanmayi isaret etmektedir. Farkli bilesenli
ve degisik renkli bantlarin ritmik tekrarlanmasi ise bu ortamlardaki sik degisen su hidroligi ve kimyast
yaninda, organik madde iiretimi, bakteri faaliyetleri, oksidasyon ve kil mineralleri gibi etmenlerce
kontrol edildigini isaret etmektedir. Beyaz, krem renk tonlarinda iri kalsit kristalleri igerenler, su
derinliginin minimum seviyeye indigi kis aylar1 baglangicinda gol tabani ile gdl suyu ara yiizeyinde
kristallenmeyi yansitirlar. Ince kirntili karbonatlar (bej-krem, yesil renkli bantlar) yaz aylar1 boyunca
kuruyan veya ¢ekilen goliin karbonat ¢amur diizliklerinde zaman zaman etkili olan su-riizgar
erozyonundan tiiremislerdir. Ayrica, yaz aylar1 boyunca daralan bu golciiklere ¢ekilen durgun gdl su
ortaminda bej-krem renkli asikiiler kalsit (diyajenetik evrede kismen piiriizlii kalsite doniistimlii) ve
bakteriyal sferik kalsitin yogunlastigi ¢ali yapili bantlar sekillenmistir. Yesil renkli bantlarda egemen
olan kil (klorit) ile karigmis olan silt (kuvars-feldispat) boyu taneler, bahar aylarinda kisa periyotlu
yagish evrelerde gol suyuna karadan zayif drenajli ylizey sulari ile slispansiyon malzeme olarak
taginmiglardir.

Anahtar Sézciikler: Ankara, Cubuk, bantli karbonat, ¢ali tipi, g6l karbonatlari, Neojen, stalagmitik
doku
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Mineralogic and Petrographic Properties of the Lacustrine Banded Carbonate
Occurrence of Neogene, North of the Meliksah (Ankara-Cubuk)

Zehra Karakas, Baki Varol, Turhan Ayyildiz, Koray Sozeri & Mehtap Ertosun

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Besevler,
TR—06100 Ankara, Tiirkiye (E-mail: karakas@eng.ankara.edu.tr)

Neogene (Mio—Pliocene) aged banded carbonates, outcropping around Ikipinar village of northern part
of Meliksah (Cubuk) are exposed in a succession that is characterized by fluvial-lake deposits,
composed of brown-yellowish colored, crossed stratified sandstones, conglomerates, mudstones and
tuff deposited. The bands are in the thickness of millimeters and centimeters and show alternations of
white to cream, beige, yellowish, greenish and brownish colored. Their inner structures are dominated
by parallel and cross-laminated and micro-graded structures, referring to the detrital deposition in the
bands. They consist of carbonate, quartz, feldspar and clay minerals with respect to X-ray analyses.
Massive ones are result from chemical precipitation in which stalagmitic texture is typical, and also
micrites were orientated as acicular and acicular fibers according to SEM observation. Sparites are
formed as coarse prismatic, coarse ragged crystal and brush types in shrub appearances. Acicular
micrites are 50 to 500 um in size, corresponding to calcite crystals. Spary calcites are 700 to 1100 pm
in sizes that are coarse ragged and coarse prismatic crystals. Also, spherical shaped calcite crystals
concentrated in micritic portions were determined as bacterial-induced precipitation within shrub
structures. Geochemical analyses show that CaO (58.10 to 61.08%) is a major oxide in the banded
carbonates; however, SiO,, MgO and Al,O; values are very low as (0.13 to 3.62%), (0.02 to 0.59%)
(0.02 to 0.85%), respectively. However, CaO (38.72 to 53.43%) and MgO (0.12 to 0.72%) values are
very low, AlL,O; (2.29 to 4.64%) and SiO, (8.47-19.82%) values are high from those of the banded
with more detritic components. Within the Neogene succession, limited extends of the banded
carbonates indicate that they were likely deposited in the small lake and/or ponds which fed from local
springs. On the other hand, rhythmic repetitions and mineralogical variations of the different colored
bands would be result of seasonable changes of water hydrology and chemistry along with organic
matter production, bacteria activity, oxidation and clay minerals. Coarse calcite crystals in the white to
cream colored banded carbonate were crystallized in the interface between lake bottom and lake water
during minimum water depth in the beginning winter months. Fine detritic carbonates (beige to cream
and greenish colored bands) were derived by water or wind erosions from carbonate mud flats during
summer seasons coming up dryness or shrinkage episodes of the lake. Acicular fibers calcite (beige to
cream colored) were subsequently transformed to partly ragged calcite in the early diagenesis in the
shrub structures, and bacterial spherical calcite were formed in local ponds, resulting from maximum
evaporation and stagnation episodes of the lake during hotter summer seasons. In the green colored
bands, silty material (quartz, feldspar) and clay minerals (dominantly chloride) were transported as
suspension grains by stream with poor drainage through the spring season.

Key Words: Ankara, Cubuk, banded carbonates, lacustrine carbonate, Neogene, shrub type,
stalagmitic texture
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Miyosendeki Paleo-ortam ve Paleo-iklim Degisimlerine Jeokimyasal Bir
Yaklasim: Himmetoglu Havzasi (Kuzeybati Anadolu)

M. Namik Yal¢in ve Ozlem Bulkan Yesiladali

Istanbul Universitesi, Jeoloji Miihendisligi Boliimii, 34850 Avcilar, Istanbul
(E-posta: mny@jistanbul.edu.tr)

Bat1 Anadolu’daki Miyosen yasli gol sistemleri paleo-ortam ve paleo-iklim agisindan dnemli kayitlar
iceren birer dogal arsiv niteligindedir. Bu sistemlerden biri olan Himmetoglu Havzasi, yiliksek
miktarlarda (% 2—60) ve farkli tiirlerde (hiimik-sapropelik) organik madde igeren ¢okelleri bir arada
bulundurmasiyla dikkat ¢ekicidir.

Bu calismada havzadaki istifin bu 6zelliklere sahip kesiminde yiiksek ¢oziiniirliikte 6lgiilmiis 34 m’lik
bir kesit boyunca derlenmis 84 o6rnek kullanilarak yapilan inorganik ve organik jeokimyasal
caligmalarin sonuglar1 sunulacaktir. Bu baglamda biyojeokimyasal siireglerin etkisiyle ortaya ¢ikan
biyo ve litofasiyes ile ortamsal degisimlerin belirlenmesi ve bunlarin olasi paleo-iklimsel nedenlerinin
tartigilmast amaglanmustir.

Degerlendirmeler, kesitin tabanindan baslayarak 0-8.5 m, 8.5-12 cm ve 12.5-34 m araliklariyla
temsil edilen {i¢ farkli kesimin ayirt edilebilecegini gdstermistir. Bunlardan ilki kiltasi-silttagi-komiir
ve ince kumtasi seviyelerinin bulundugu, hiimik organik madde (HI<200 mgHC/gTOC) igeren,
genellikle oksik kosullarin etkili oldugu (TS<%2, Th/U>1.33) bir tatli su (TOC/Sp > 10) ortaminda
¢Okelmis bir istifle temsil edilir. Cy9 ve Cs; bilesenlerinin baskin olarak temsil edildigi n-alkan
dagilimlar1 organik madde kaynaginin agirlikli olarak karasal bitkiler oldugunu gdstermektedir. Bu
kesim tipik bir kiy1 batakhigi ortaminda ¢okelmis olmalidir. ikinci kesim, kiltaslari-kirectaslari-
seyllerle temsil edilen, hiimik-karisik-sapropelik organik madde tiirlerinin tiimiinii igeren
(68<HI<900), su  kimyasinin  degisken  oldugu (tatli/tuzlu/acisu: 5<TOC/TS<30;
oksik/disoksik/anoksik: 0.8<Th/U>1.33) bir ortamda ¢Okelmistir. Bu kesimin en iist ve alt
seviyelerinde (910, 954, 1216, 1230 cm) baskin organik madde kaynagi karasal bitkiler, aradaki
kesimde ise sucul bitkilerdir (Cy; ve Cps). Ayrica algal organik madde katkisi (Ci9 ve C,;) da tespit
edilmistir. Buna gore bu kesim gol ve ¢evresindeki floranin degisimler gosterdigi bir donemin {iriinii
olmalidir. Istifin en iistiindeki marn-kirectasi-seyl seviyelerinin olusturdugu, sapropelik organik madde
(HI>600) igeren kesim ise, tuzlu/aci su kosullarinda (TOC/Sp<10) ¢okelmistir. Bu donemde, iklimin
kuraklagmasi (yagis/buharlagma oraninin azalmasi) ve hidrolojik rejimin etkisini yitirmesi goélde
kimyasal (organik/inorganik) ¢okelimin etkili olmasina neden olmustur. Bu kesimdeki alg kokenli
sapropelik organik maddenin r-alkan dagilimlarinda tipik olarak temsil edilmeyisi, bitkisel kdkenli
yag asitlerinin alg kokenlilere gore daha iyi korunabilmeleriyle agiklanabilir.

Tiim verilerin birlikte degerlendirilmesi sonucunda hiimik komiirlerin yer aldigi ilk 8.5m’lik kesimin
su fazlasi olan oksik bir golde; 12.5 m’den sora gozlenen sapropelik OM’ce zengin kesimin ise kapali
ve su derinligi degisken anoksik-disoksik bir g6l ortaminda ¢okeldigi sonucuna varilmistir. Bu iki
farkli evrenin gegisi ise istifin 8.5—12.5 m aralig1 ile temsil edilmektedir. Bu kesimde agik ve kapali
g0l sistemlerine ait fasiyes topluluklarmin birkag kez tekrarlanmasi, gegisin dereceli degil de,
donemsel tekrarlanmalar seklinde gerceklestigini gostermektedir. Tiim bu degisimler, 1liman yagish
iklimsel kosullarin Miyosenin sonlarina dogru yerini daha kurak sartlara biraktigini géstermektedir.
Aradaki gecis doneminde ise g6l ve ¢evresinde ani ve kuvvetli iklimsel etkiler (sellenme, asir1 yagis,
agir1 kurak, otrifikasyon) rol oynamis olmalidir.

Anahtar Sozciikler: Neojen, Himmetoglu havzasi, komiir, bitiimlii seyl, paleo-ortam, paleo-iklim.
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A Geochemical Approach to the Environmental and Climatic Changes
During Miocene: Himmetoglu Basin (NW Anatolia)

M. Namik Yal¢in & Ozlem Bulkan Yesiladal:
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(E-mail: mny@istanbul.edu.tr)

The Miocene lacustrine deposits in Western Turkey preserve records of paleo-environmental and
paleo-climatic changes and are therefore important natural archives, which can be used to investigate
these changes. The Himmetoglu Basin bears one of these archives. It represents a very interesting case
because of the close neighborhood of sediments with humic and sapropelic organic matter.

In this study results of inorganic and organic geochemical analyses from 84 samples, which were
obtained from a 34m thick high-resolution section along the most critical part of the sequence, will be
presented. It is aimed to define the changes in bio- and lithofacies and of depositional environment
caused by biogeochemical processes and to discuss their possible paleo-climatic triggers.

Studies have shown, that three different zones can be distinguished, namely from base to top intervals
from 0 to 8.5m, from 8.5 to 12.5m and from 12.5 to 34 m. The first interval is represented by
lithologies such as claystone, siltstone, coal and thin sandstones, by humic organic matter (HI<200
mgHC/gTOC), by in general oxic conditions (TS<%2, Th/U>1.33) and by a fresh water (TOC/Sp>10)
environment. The n-alkan distribution with maxima at C,9 and Cs; indicates a terrestrial source of
organic material. This interval was probably deposited in a coastal swamp. The second interval is
represented by shales, claystones and limestones, by different type of organic matter (humic,
sapropelic, mixed; 68<HI<900), by varying water chemistry (fresh, saline, brackish; 5S<TOC/TS<30),
by redox conditions ranging from oxic to anoxic (0.8<Th/U>1.33). In the uppermost and lowermost
parts of this interval the dominant contribution to the organic content comes from terrestrial higher
plants (Cy9 and Cs;) and in the interval in between from macrophyts (C,;, Cys). Furthermore some
contribution from algal sources is also detected (Cy9, C,;). Hence, this interval has to be deposited
during a period, where both in the lake and in the surroundings dominant sources of organic matter
have changed through time. The uppermost part of the studied section is represented by lithologies
such as marl, limestone and shale, which mainly contain sapropelic organic matter (H[>600) and were
deposited in brackish to saline environment (TOC/Sp<10). A much dryer climate (decreasing
precipitation/evapotransporation ratio) and hydrologic conditions, which resulted in a under-filled
lake, where mostly a chemical deposition took place. The missing indications of algal input in n-alkan
distribution can be explained by the fact, that fatty acids from terrestrial higher plants are better
preserved than those from algae.

Interpretation of the data led to the conclusion, that the first interval between 0—8.5 meters has been
deposited in a slightly over-filled oxic lake and the uppermost interval between 12—34 meters in a
closed under-filled brackish to saline, disoxic to anoxic lake. The transition between these two periods
represented by the intercalation of open and closed lake facieses suggests not a regular transition, but
one with periodic cycles. All these indicate that the climatic conditions have changed from more
humid and mild to dry and warm towards the end of Miocene.

Key Words: Neogene, Himmetoglu basin, coal, oil shale, paleo-environment, paleo-climate
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Cladosera Alt-Fosilleri Kullanilarak Sig Gollerde Gecmis
Ekosistem Yapilarinin Belirlenmesi
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Lisa Doner” ve Meryem Beklioglu'

! Limnoloji Laboratuvari, Biyoloji Béliimii, Orta Dogu Teknik Universitesi, 06531 Ankara
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2 Department of Freshwater Ecology, National Environmental Research Institute, Aarhus University,
Vejlsovej 25, DK-8600 Silkeborg, Denmark
3 Center for the Environment, MSC 63 Plymouth State University, 17 High Street,
Plymouth, NH 03264-1595, USA

Paleolimnoloji ge¢misteki gl ve cevresindeki iklimsel kosullar1 ve golin gecirdigi siiregleri gol
cokelleri kayitlarinda bulunan fiziksel, kimyasal ve biyolojik belirtecleri kullanarak agiklayan ve ¢ok
farkli disiplinleri birlestiren bir bilim dalidir. Alt-fosil Cladocera - Arthropoda viicut kabuklari, kafa
kalkanlar1, post-abdomenleri ve tirnaklar1 gibi belirleyici 6zellikteki viicut parcalar1 gol ¢okellerinde
bozulmadan kalarak tiir tanimlamasi yapmaya uygun mikroskobik zooplankton fosil kalintilaridir. Alt-
fosil Cladoceralar besin agi, trofik yapi, sucul bitki ortiisii, balik yogunlugu, iklimsel degisimler, trofik
salinimlar ve su seviyesi degisimleri gibi gol ekosistemini etkileyen bir¢cok c¢evresel etken ve
ekosistem diizenindeki bozulmalar hakkinda bilgi verir. Bu arastirmada {ilkemizde kuzey (enlem) ile
giiney enlemleri arasinda zaman yerine mekan ve anlik Ornekleme yontemleriyle 26 sig gol
ekosisteminden alinan yiizey ¢okelindeki (iist 0—1,5 cm) alt-fosil Cladocera taksonlar1 belirlenecektir.
Ayn1 yontemlerle gdllerde belirlenen gevre kosullariyla birlikte yapilacak Kiimelerarasi liski Analizi
(Canonical Correspondance Analyses- CCA) ve Asal Bilesenler Analizi (Principal Component
Analyses-PCA) sonuglarindan transfer fonksiyonlar gelistirilecek ve gdllerin gegmis ekolojik yapilar
tartigilacaktir. Alt-fosil Cladocera taksonlar1 sayimlari tamamlanmis 21 gdliin CCA sonuglarina gore
ilk iki eksen tiim varyansin %77 sini temsil etmektedir. Birinci eksen %23,8 lik bir varyansla TP, TN
ve pH ile iliskilidir. Ikici eksen ise %11,1 lik bir varyans ile Secchi/Maksimum Derinlik ile iliskilidir.
Bu sonuglar 151ginda transfer fonksiyonlar olusturulacak ve gollerin gegmis ekosistem yapilar tespit
edilecektir.

Anahtar Sozciikler: paleolimnoloji, ¢okel, transfer fonksiyon, cca, pca, zaman yerine mekan, anlik
ornekleme

304



, 13—17 April 2009, MTA—Ankara, Tirki
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Palaeolimnological approaches can provide long time series of proxy data that may help in assessing
background values and natural variability on timescales extending from annual, decadal to millennia.
Physical, chemical and biological indicators preserved in sedimentary records have the potential to
provide a considerable amount of information on past lake conditions. Being arthropods, when they
die Cladocera exoskeletons are rapidly broken up into their respective components - head shields,
shell, post-abdomen, post-abdominal claws and mandibles - by biological activity. It is these parts
rather than the intact animal that are incorporated into the sediments and are used for identification.
Information on remains of planktonic and benthic cladocerans can be used to evaluate different
environmental parameters, such as food-web, trophic structure, plant structure, fish structure, climatic
change, eutrophication, and waterlevel fluctuation. The aim of this research is to comprise the
identification of sub-fossil cladocerans and counting the remains from the surface (0—1.5 cm) sediment
of 26 shallow lake ecosystems which are sampled by the methods of space for time substitution and
snap shot sampling from northern latitutes to southern latitutes. Environmental variables that are
collected with the same metodology will be used with Cladocera data in Canonical Correspondance
Analyses (CCA) and Principal Component Analyses (PCA) in order to create transfer functions. As a
CCA result of 21 shallow lakes first two axis covers the 77% of the total variance. First axis (23.8 %
variance) was the most strongly affected by total phosphorus, total nitrogen and pH and the second
axis (11.1% variance) was the most strongly affected by Secchi/Maximum Depth. These ordination
results will help us to prepare the first step of quantitative environment reconstruction, a training set
for Turkish shallow lakes and transfer functions in order to interpret past environmental change.

Key Words: palaeolimnology, sediment, transfer function, cca, pca, space for time substitution, snap
shot sampling
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Porsuk Baraji (Eskisehir, KB Anadolu) Cokellerinde
Bir Sekans Stratigrafik Analiz Denemesi
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Bu calisma, Eskisehir GB’sindaki Porsuk Barajinin su iistii alanlarinda yapilan morfolojik gozlemleri
ve bir karot ile iki hendekteki ¢camurlarin sedimantolojik 6zelliklerinin belirlenmesini kapsar. Temel
amag, g0l camurlarindaki ortamsal incelemelerle ¢okel sekanslarin belirlenmesi ve bunlarin
geemisteki gol seviyesi degisimleriyle iligkilendirilmesidir.

Tagkin 6nleme ve sulama amagh olarak 1944’de insasina baslanan Porsuk baraji 1948’de su tutmaya
baslamstir. DSI verilerine gore gol su seviyesi degisimi 3 ¢evrime béliinebilir. 1950-1965 arasinda
keskin yillik degisimlerle en fazla 860 m kotlarina kadar yiikselmis ve 1968’de en asag1 seviyesine
(848 m) diigmiistiir. 1968—1976 arasindaki hizli ve siirekli yiikselimle 880 m kotlarina ulasan gol
1988’¢ kadar mevsimsel salimmimlarla bu seviye civarinda kalmistir. 1994°¢ kadar devam eden su
seviyesi diigiimiinii (873 m) daha sonra 2001’e kadar siirekli bir yiikselim (en ¢ok 888 m) izlemistir. O
zamandan giliniimiize gol seviyesi siirekli diiserek 876 m kotuna gerilemistir.

Golsel stratigrafinin incelendigi ii¢ yerden ilki 2008 erken sonbaharindaki gol kiy1 ¢izgisinin (876 m),
30 m su istii tarafinda bulunur: Burada altta kalin bej renkli ¢amurlar (170 cm), ve {izerleyen grimsi
organik¢e zengin camurlar (17 cm), ince (5 cm) bitki kirmtili bresik ¢amur seviyesi tarafindan
tizerlenir. En iistte ise 25 cm kalinliginda masif sarims1 ¢camur seviyesi bulunur. Camurun iist seviyesi
derin kuruma catlaklar1 ve omurgali izleri ile bicimlendirilmistir. Ikinci inceleme noktasi, ilkinin 800
m kadar memba kisminda yer alir. Burada Porsuk nehrinin ¢akillari iizerinde kotii gelismis bir toprak
profilini 6 cm kalinliginda siyah renkli bir ¢amur izler; bunun da stiinde once, dikey konumlu bitki
saplarmin igeren ¢amurlar sonra yatay bitki sap1 kirintilar1 ve en {iste de gastrapodlu grimsi bej
camurlar bulunur. Ugiincii inceleme noktasi ilkinin 2,5 km kadar memba tarafindadir ve ikinci
noktadakine olduk¢a benzer bir stratigrafi sunar.

Kisaca Ozetlenen bu ince golet kaydmin ortamsal yorumundan birinci noktadaki bej/gri plastik
camurlarin, gol su seviyesinin siirekli yiikseldigi 1977-1997 dénemindeki ‘Transgressive Systems
Tract (TST)’ ¢okellerine, tizerleyen siyahimsi gri camurlarin ise yiiksek su diizeyi ¢okellerine karsilik
geldigi soylenebilir. Ayni kesitte, {izerleyen bresik, bitki kirintili ¢amurlar diisiik diizey kamasini
yansitirken, daha da {istteki gri/sarimst camur 1996-2002 dénemindeki Transgressif ve izleyen yiiksek
su diizeyi ¢okellerine karsilik gelmektedir. ikinci noktada ise yasam konumundaki bitki saplar1 arasina
dolan camurlar ve iizerleyen gastropodlu beyaz ¢amurlar 1999°dan 2003’e kadar siiren yliksek su
diizeyinin ¢okelleri olmalidir.

Porsuk golet havzasinin su iistii memba alanlarindaki bu sekans stratigrafisi ¢aligmasi, uzun dénemli
g0l seviye rasatlarmin mevcut olmast sayesinde, dolum geometrisinin daha iyi anlasilmasini
saglamaktadir. Bu ise gelecekte Porsuk drenaj havzasindan aginan tortul miktari ve bunun zamanla

degisimi konularinda saglikli sonuglara ulagilmasini miimkiin kilacaktir.

Anahtar Sézciikler: Porsuk baraji, sekans stratigrafisi, golsel arsiv, KB Anadolu
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This contribution comprises some morphological observations and the sedimentological aspects of
muds encountered in two trenches and a shallow core in the subaerial part of the Porsuk dam. Basic
aim in this work then is to create a sequence stratigraphic frame by paleo-environmental inspection of
lake muds and correlate this with the registered lake level changes.

Porsuk dam was started to be built in 1944 with the purpose of flood prevention and irrigation and
initiatiate to capture water after 1948. Dam water level changes provided by state water affaires (DSI)
can be divided into three cycles. Lake level discontinuously rose to 860 m between 1950—1965 and
saw a minimum (848 m) in 1968. Rapid rise in lake level to 880 m between 1968 and 1976, remained
stationary till 1988. The following drop till 1994 down to 873 m was ensued by a continuous rise up to
888 m. From that time onward, lake level progressively has been dropped to the present level of 876m.

The first of the total three locations where the lacustrine records were investigated is situated 30 m.
upstream of the lake strand in the early autumn 2008. Here, thick beige muds (170 cm) and overlying
dark organic rich muds (17 cm) are first covered by a thin (5 cm), brecciated mud with abundant plant
debris. The top of the core is formed from massive yellow muds (25 cm) with deep desiccation cracks
and animal trackways. The second location is at 800 m upstream of the first location. The trench here
reveals 6 cm thick black mud over the poorly developed soil profile upon river gravels. Upwards, first
muds with erect plant stems and transported plant debris and then gastropod-bearing gray-beige muds
occur. The last trench is situated 2,5 km upstream of the second location and show a quite similar
record.

Interpretation of this briefly explained record shows that thick beige grey muds at the first location
correspond the Transgressive Systems Tract (TST) deposited during the lake level rise between
1977-1997, while the overlying dark gray muds are formed the subsequent lake high stand. Brecciated
muds in the same section are probably formed during low stand and the uppermost gray/yellow muds
correspond the transgressive and high stand period in 1996—2002. Upright stems filled with muds and
overlying gastropodal muds in second location are related to lake level rise between 1999-2003.

This sequence stratigraphic analysis of the Porsuk dam sediments provides a better understanding of
the infill architecture with the sake of the availability of long term lake level measurements. This in
turn will produce useful results with respect to sediment yields and its temporal changes from the

drainage basin of the Porsuk River.

Key Words: Porsuk Dam, sequence stratigraphy, lacustrine archive, NW Anatolia
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Cubuk (Ankara) Civari (Sirkeli-Saribeyler-Meliksah)
Neojen Golsel Birimlerin Sedimantolojisi

Zehra Karakas, Baki Varol, Koray S6zeri, Turhan Ayyildiz ve Ayse Bagirgan

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Miihendisligi Béliimii,
06100 Besevler, Ankara (E-posta: karakas@eng.ankara.edu.tr)

Inceleme alan1 Ankara civari karasal Neojen havzalar1 arasinda sedimantolojik dzellikleri agisindan en
az bilinenidir. Burada Miyosen (?) yash golsel birimler ¢amurtasi, dolomit ve kiregtaslari ile temsil
edilir. Camurtaglar1 beyaz, kahverenkli, yesil, bordo ve bordo-gri renkleri ile tipik olup, istifin taban ve
orta seviyelerinde farkli kalinliklarda gri-beyaz, krem-bej ve yesil renkli dolomitlerle ardalanmali
olarak bulunur. Kiregtaglar: istifin en iist seviyesinde yer alir. Dolomit ve kiregtasi birimlerinde
breslesme, topraklagma, kalkritlesme/dolokritlesme ile kuruma gatlaklari ile birlikte erime bosluklari
hakimdir. Ayrica, bu seviyelerde yer yer bitki kok izleri ile fosil kavki ve kaliplar1 da izlenir.
Petrografik tanimlamalara gore kirectast ve dolomitler genellikle mikritik ve sparitik 6zelliklidirler. X-
Isinlar1 analizlerine gore dolomitler farkli mineralojik bilesimler teskil eder: Bunlar saf ve kumlu
dolomitler (kalsit, kuvars, feldispat ve kil mineralli) seklinde ikiye ayrilir. Camurtaglarinin ana bileseni
kil mineralleri olup, degisik oranda mil-silt boyu kuvars, feldisat ve amfibol tiirii silisiklastikleri igerir.
Ayrica, diyajenetik kristobalit olusumlar1 bu seviyelerde belirginlik kazanir. Bu golsel istifi temsil
eden kil mineralleri paligorskit, sepiyolit, simektit, klorit ve illit olarak ortaya ¢ikar. Taramali elektron
mikroskop incelemelerinde lif ve lif demetleri seklindeki paligorskit ve sepiyolit ile temsil edilen
killerin dolomit ve kalsit mineralleri iizerinde gelistikleri gozlenir. incelenen drneklerde ¢imentolanma
cevresel kalsit veya meniskiis (asimetrik) seklinde gelismistir. ikinci tiir, hekzagonal-rombik sekilli
kalsit ve dolomit minerallerinin tane sinirlarinda yogunlasmasi ile karakterize olur.

Inceleme alaninda gdzlenen sedimanter yapilar (kuruma, toplaklasma, kalkritlesme vb.), mineralojik
degisimler (kalsit, dolomit, kil mineralleri) ve renk farkliliklart mevsimsel periyotlara bagl olarak gol
seviyesi ve mineralojisindeki degisimlerin bir yansimasidir. Dolomitlerde yayginca goriilen
topraklagmalar kurak donemlerde gol tabaninin atmosferik kosullara agildigini gosterir. Saf dolomitler,
kurak iklim sartlarinin siirekliligini korudugu ve pH’in 8’den biilyiik oldugu dénemlerde sig gol
diizliiklerinde birincil olarak ¢okelmislerdir. Kirectaslari goliin tamamiyle tatli su karakteri kazandigi
son humid evrede depolanmustir. Paligorskit sepiyolit ve simektit tipi kil mineralleri, kurak-humid
kosullarin siirekli olarak tekrarlandigi mevsimsel evreleri temsil eder. Kurak siireglerde gol alaninda
yogunlasan dolomitlerin kalkritlesme/dolokritlesmesini takip eden daha 1slak periyotlarda bu
seviyelerin yikanmasi ve tath su girisindeki artis, ortamda Mg, Al ve Si katyonlarca zenginlesmesi ve
kil minerallerinin ¢6kelmesine ayni zamanda da degisik oranda silisiklastik malzemenin dolomit ve
camurtaslar1 icerisine katilmasina yol agmustir. Istifin en {ist boliimiinii olusturan kirectaslar1 gél
suyunun maksimum tatliliga eristigi son humid periyotta depolanmistir. Elde edilen veriler bu golsel
basenin sedimantolojik evriminin agagidaki sekilde gelistigi agiga ¢ikmaktadir: (1) Camurtasi egemen
dolomit ardalanimi (Derin, kismen s1g gol), (2) Dolomit egemen kirintili ardalanimi (S1g kuruyan
alkalin gol), (3) Kiregtast (Derin tatli gol).

Anahtar Sozciikler: Ankara, Cubuk, gdlsel birim, Neojen, sedimantoloji
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There is very limited knowledge about the sedimentological properties of the studied Neogene basin
with respect to other terrestrial basins in the central Anatolia. The basin, likely Miocene in age present
lacustrinal deposits, composed of mudstones, dolomites and limestones. Mudstones colored as white,
brownish, green, red claret and red claret-gray are interbedded with gray-white, cream-beige and green
colored dolomites with in various thickness in the lower and middle part of the succession. Limestones
and dolomites are characterized by brecciation, soil horizons, mud cracks, calcretion/dolocretion and
dissolution voids. In addition, plant root remains, fossils shells and some moulds were sometimes
developed within the succession. Petrographic studies show that limestones and dolomites are micritic
and sparitic character. Dolomites consist of different mineralogic types such as pure and sandy
dolomites (calcite, quartz, feldspar and clay minerals). Mudstones are dominated by clay minerals and
consist of different rates of siliciclastic material such as silt sized quartz, feldspar and amphibole, and
also diagenetic cristobalite formation is frequently found in these layers. Clay minerals of the
lacustrine succession are represented by palygorskite, sepiolite, smectite, chlorite and illite. SEM
analyses show that palygorskites occurred as fiber and fibrous shape, sepiolites are concentrated
surround dolomite and calcite minerals. Cementations are mainly precipitated as poikilotopic and
meniscus calcites and hexagonal-rhombic calcite and dolomite filled the open space between different
kinds of grains.

Sedimentary structures (desiccation, soil horizons and calcretion etc.), mineralogical changing (calcite,
dolomite, clay minerals) and differences in colors were resulted from fluctuation of the lake-level,
likely controlled by seasonal periods. Soil-formation, which preferentially effected on the dolomite
layers, indicate that bottom of lake was emerged to atmosphere during arid seasons. Pure dolomites
are primarily precipitated in shallow lake or in lake flat pH >8’, permanently arid climate conditions
prevailed. Limestones are deposited in the humid periods which lake turned into fresh waters
character. Palygorskite, sepiolite and smectite type clay minerals were formed repetitive seasonal
stages ranging from arid to humid. Dolomites accumulated in the shallowing or drying stage of the
lake were subjected to calcretion and dolocretion, by entering of fresh water into the lake and
subsequently lake increase with fresh water inflows that led to dissolution of carbonates giving rise to
enrichment of the lake waters with Mg, Al and Si cautions involved. Further in this period, siliciclastic
contribution relatively increased and mixed up dolomite and mudstones facies. Limestone which is
constituted top of the sequence was deposited in last humid period that lake is filled up with fresh
water. Obtained data indicate that sedimantologic evaluation of the lake basin are developed as below;
(1) Mudstones and dolomite (deep, partly shallow lake), (2) Dolomite and clastic (shallow drying
alkaline lake), and (3) Limestones (deep fresh lake).

Key Words: Ankara, Cubuk, lacustrine unit, Neogene, sedimentology
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Aksaray Ili Goletleri Uzerine Limnolojik Bir Arastirma
ve Su Kalitesinin Degerlendirilmesi
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Bu ¢alisma kapsaminda, Aksaray il smirlart igerisinde yer alan Ciftevi, Bogazkdy, Sariyahsi,
Helvadere, Guzelyurt, Giilagag, Bozkir, Balc1 ve Kepir goletleri ile Hirfanli ve Mamasun baraj
gollerinin hidrojeokimyasal oOzellikleri incelenmis ve su kalitesi agisindan degerlendirilmistir.
Arastirma ile ilgili calismalar; arazi Olgiimleri, laboratuvar analizleri ve degerlendirmeler seklinde
yiiriitiilmiistiir. Iki aylik periyotlarla (Agustos 2007 - Haziran 2008) bir y1l siiresince alinan &rneklerde
33 adet fiziksel kimyasal su kalite parametre analizleri gerceklestirilmistir. S6z konusu sularin iyon
bolluk dizilimleri genel olarak Ca”>Na" +K > Mg // HCO; > CI > SO4'2 seklinde gelismistir.
Baz1 fiziksel ve kimyasal parametrelerin degerleri, T= 6.2 — 30.6 °C, pH = 6.91 — 9.83, EC= 142.6 —
1847.43 puS/cm, TCKM= 91 — 1131 mg/L, TOK=2.75 — 24.4 mg C/L, TA(TN)=0.17 — 3.71 mg N/L
arasinda degismektedir. Sularin limnolojik agidan yorumlanmasi i¢in su Orneklerinin fiziksel ve
kimyasal analiz sonuglart kullanilmistir. Calisma alanindaki yiizey sularmin koken ve
hidrojeokimyasal fasiyes degerlendirmeleri i¢in Schoeller ve Piper diyagramlari kullanilmistir. Sulama
suyu kalitesi degerlendirilmesinde kullanilan Birlesik Amerika Tuzluluk Laboratuvar grafigine gore;
golet ve baraj sular genel olarak, orta derecede tuzluluk ve diisiik sodyumluluk (C2S1) sulama suyu
kalitesi 6zelligi gostermektedir.

Anahtar Sozciikler: golet, ylizey suyu, hidrojeokimyasal fasiyes, iyon degisimi, limnoloji, kalite
siiflandirmasi
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And a Limnological Investigation
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Ciftevi, Bogazkdy, Sariyahsi, Helvadere, Giizelyurt, Giilagac, Bozkir, Balc1 ve Kepir Ponds’ within
the borders of the Aksaray Province and Hirfanli ve Mamasun Dam Lakes’ hydrogeochemical
characteristics are analyzed and their water qualities are evaluated within this study. Studies about the
research were conducted by means of ground measurements, laboratory analyses and evaluations.
Physical and chemical water quality analyses are implemented by using samples taken in every two
months (August 2007—April 2008). Ion abundances were generally obtained as Ca+2>Na++K+>Mg+2/
HCO3_>C1_>SO4'2 for the above mentioned water samples. Some physical and chemical parameter

values varied as followed; pH= 6.91 — 9.83, EC= 142.6-1847.43 puS/cm, TM= 91 — 1131 mg/L, TOC=
2.75 —24.4 mg C/L, TN= 0.17 — 3.71 mg N/L. Physical and chemical analyses’ results were used for
interpreting the limnology properties of the samples. Schoeller and Piper diagrams were used for
origin and hydrogeochemical facies evaluations of the stations. Ponds’ and dam lakes’ waters were
qualified as having a medium level saltiness and low level of sodium (C,S;) according to the United
States Saltiness Laboratory Graphic.

Key Words: pond, surface water, hydrogeochemical facies, ion Exchange, limnology, quality index
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Isikh Golii Tortullarinda Ana ve iz Element Dagilimi
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Isikli Golii Dinar-Civril grabeni iginde, yaklasik 65 km?® yiizélgtimii olan, Biiyiik Menderes Nehri
yatagi lizerinde tatli su goliidiir. Adini ve sularini Isikli Kaynagindan alir. Daha 6nce bol sulu bataklik
olan, suyu artikca gol, azalinca kuruyan bu alan, 1968’de Biiyiikk Menderes Nehri yatagina baraj
yapilmasi iizerine genis ve ortalama 3m derinligi olan g6l halini almigtir. Gol alani iginde Livingstone
piston karot 6rnekleyicisi ile alti noktada sondaj yapilmis ve 1-5 m uzunluklarinda karotlar alinmigtir.
Bu calismada gol tortullarindaki majoér ve minor element dagilimlar tanitilmaktadir. Amag element
dagiliminin iklime bagl olarak nasil bir degisim gosterdiginin arastirilmasidir. Karotlar boyunca,
iklim kontrolu altinda depolandigi bilinen karbonat ve organik madde dagilimi tespit edilmis ve
elementlerin bunlarla olan iligkisi tartigilmstir.

Isikl1 Goli tortullarinda toplam 40 elementin zaman igindeki dagilisi belirlenmistir. Bunlar i¢inde Fe,
Al, Mg, Na, K, P, S ve Ca’un dagilist anlamli degildir, ¢iinkii dogrudan tortullarin yapisindan
kaynaklanmaktadir. Buna karsilik Li, Co, Cu, Sr, Ba, Zr, Pb, Th, La tortullar i¢indeki dagilislar1 dikkat
cekicidir ve organik madde ve karbonat dagilist ile uyumludurlar. Inceleme sonucunda bazi minor
elementlerin, 6zellikle Li ve La’ nin iklim degigsmelerine karsi ¢ok hassas olduklari ve ortam belirteci
olarak yorumlanabilecekleri anlagilmisgtir.

Anahtar Sozciikler: Isikl1 gol, iklim, organic madde, major ve mindr elementler
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Lake Isikli is a fresh water body of 65 km square situated in Dinar-Civril graben. It is on the
downstream of Biiylik Menderes River and fed by Isikli spring. Before the construction of a dam on
the Biiyiik Menderes river in 1968; the lake had been alternating between a marsh and a very shallow
lake due to low water content. Afterwards it has been a wide lake with average of 3 m depth. Six
corings were performed with Livingstone piston corer and 1-5-m-long cores were taken and major
and minor element distributions of the lake sediment are presented in this study. The aim of the study
is to find a link between element distribution and climate changes. To achieve it core sediments were
investigated systematically using a sample of a 10 cm intervals, totally 50 sediment samples.
Carbonate content and organic matter of the lake sediments which are known to be deposited under the
control of climate were correlated with elements. However elements of the recent sediments (the
uppermost 30 cm layer) are not significant for climate as they are contaminated by industrial and
anthropogenic pollutants. The 40 elements through the Lake Isikli deposits were identified. The
distributions of Fe, Al, Mg, Na, K, P, S and Ca are not meaningful since they are directly related to the
structure of the sediments. Contrarily, the minor elements Li, Co, Cu, Sr, Ba, Zr, Pb, Th and La are in
good accordance with the distributions of organic matter and carbonate. The investigation points out
that some minor elements, particularly La and Li can be used as relatively good indicators for climate
changes.

Key Words: lake Isikli, climate change, organic matter, major and minor elements
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Van Goliinii ¢evreleyen karasal alanlarin farkli yiiksekliklerinde, goliin eski yiiksek gol diizeyi
asamalarinda gerceklesen, gol tabani ve kiyisi, yelpaze deltasi ve Gilbert tipi delta ¢okel istifleri ile
karakterize edilen Geg¢ Kuvaterner yasli, kirintili ¢okel istifler yaygin olarak bulunmaktadir. Bu
baglamda Van Golii’niin KKD kenarinda bulunan ve yaklasik olarak 1685-1710 m esyiikseltileri
arasinda yer alan 25 m kalinhigindaki kirmmtili ¢okel istif, Van GoOli’niin eski gdl diizeyinin
belirlenmesine ve akarsu-gol gecisine iliskin tektonik ve iklimsel denetimlerin nedenlerinin
anlagilmasina olanak saglayan Gilbert tipi bir delta drnegi ile karakterize edilmektedir. Gilbert tipi
deltalar, akarsularin deniz veya gollere bosalim gdsterdigi yerlerde gelisen ve karakteristik olarak
taban, alin ve tavan setlerinden olusan ve yukari dogru tane boyu kabalasmasi gosteren cokel
istiflerdir.

Bu c¢aligmanin amaci, Gilbert tipi Muradiye deltasinin fasiyes mimarisini ve ¢okelme istifini siireg-
sonug iligkileri 1s1ginda irdeleyerek, eski Van Golii’niin delta olusumu sirasindaki gol diizeyinin
saptanmasina ve c¢oOkel istifin depolanmasi sirasinda etkin olan yerel hidrodinamik kosullarin
belirlenmesine katkida bulunmaktir. Muradiye deltas1 ¢okel istifini olusturan taban, alin ve tavan
setlerinde, c¢okellerin litolojik ve dokusal Ozellikleri, geometrileri, sedimanter yapilart ve renkleri
gozetilerek, delta Otesi, delta 6nii ve delta ylizeyi ortamlarinda gergeklesen ¢okelmeyi yansitan 8
fasiyes ayirt edilmistir. Istifin yaklasik 17m kalinhigindaki taban seti ¢okelleri, yatay ve paralel
katmanl silt ve kil (F1), yatay ve paralel katmanli ince kum (F2) ve yatay ve paralel katmanli ve su
kagis yapilt kum (F3) fasiyesleri toplulugu ile karakterize edilmektedir. Bu fasiyes toplulugu, genel
olarak asili gerecin delta Gtesi (g0l tabani) durgun su ortami kosullarinda durulmasiyla gergeklesen bir
cokelimi belirtmektedir. Sivilasmaya bagl olarak gerceklesen ¢okel deformasyonlarimi karakterize
eden F3 fasiyesi, ¢cokelme ortaminda volkanizma veya tektonizmaya bagli olarak gelismis sismik
etkinliklerin varligini yansitmaktadir. Diisiik ve yiiksek a1 egimli katmanh ¢akil ve kum fasiyesi (F4)
ve dalga ripil ¢apraz laminali kum ve silt fasiyesi (F5) toplulugu ile karakterize edilen, yaklasik 5 m
kalmhigindaki delta alinsetleri, delta gelisiminin genel olarak fluviyal siirecler denetiminde
gergeklestigini ve dalga etkinliginin oldukga smirli bir diizeyde kaldigimi belirtmektedir. Delta
alinsetleri iizerine asindirmali bir dokanakla gelen tavan setleri yatay ve paralel katmanli, tane destekli
cakil (F6), yatay ve paralel katmanli, hayvan kacis izli kum (F7) ve agik kahvemsi-kirmizi renkli
camur (F8) fasiyesleri toplulugu ile karakterize edilmektedir. Yatay ve paralel katmanlh ¢akil (F6) ve
kum fasiyesleri (F7) s1g akarsu yataginda uzunlamasma gelismis ¢akil barlarmin varligin
yansitmaktadir. Yatay ve paralel katmanli kum fasiyesindeki yatay hayvan kagis izleri ortamdaki canl
etkinliginin ve hizli bir ¢okel depolanmasmin varligini ortaya koymaktadir. Kirmizi renkli ¢amur
fasiyesi ise, sellenmelere bagli olarak tagkin ovasinda asili geregten gergeklesen c¢okelimi
gostermektedir.

Gilbert-tipi Muradiye deltasi, Van Goliinin Ge¢ Kuvaterner doneminde yiiksek gol diizeyi
asamasinda, olasilikla diisiik kivrimli s1g bir akarsu yatag ile karakterize edilen bir akarsuyla (Eski
Bendimahi Cay1) getirilen ¢okeller tarafindan olusturulmustur. Muradiye deltas1 alinsetlerinin
yuksekligi, delta ilerlemesi sirasinda Van golii su seviyesinin giliniimiizdeki seviyesine gore yaklasik
60 m daha yiiksekte oldugunu ve yerel olarak su derinliginin ise kiy1 kusaginda 5 m.den daha fazla
olmadigii gostermektedir.

Anahtar Sozciikler: gilbert, Van goli, delta, fasiyes, Muradiye
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Late Quaternary clastic sedimentary sequences characterised by lake bottom and shoreline, fan delta
and Gilbert-type delta deposits are common along the rising grounds of the Lake Van. In this context,
25 m thick clastic sedimentary sequence, which is exposed at approximately 1685-1710 m near
Muradiye at the NNE margin of Lake Van, represent an example of Gilbert type delta and provides an
oppurtunity to determine the paleo lake level of Lake Van and to evaluate tectonic and climatic
controls at a stream-lake transition.Gilbert type deltas are sedimentary sequences that form at places
where streams enter into seas and lakes. They are composed characteristically of bottomsets, foresets
and topsets which indicate coarsening upward sequences.

The aim of this study is to contribute to the understanding of the paleo lake level of Lake Van at the
time of delta formation and to determine its effective local hydrodynamic conditions during
sedimentation of the depositional sequence in regard to facies architecture and sedimentary facies of
Gilbert-type Muradiye delta on the light of process-response models. Eight distinct facies representing
sedimentation in prodelta, delta front and delta plain enviroments are distinguished in terms of
lithological and textural characteristics, geometries, sedimentary structures and colors of the
bottomset, foreset and topset deposits of the Muradiye delta.

About 17 m thick bottomset deposits are characterised by horizontal and parallel bedded silt and clay
(F1), horizontal and parallel bedded fine sand (F2) and horizontal and parallel bedded sand with water
escape structure (F3) facies association. This facies association indicates sedimentation from
suspended load in stagnant water conditions of prodelta (lake bottom). F3 facies suggest liquefaction-
related sedimentary deformations representing existence of seismic shocks caused by tectonism and
/or volcanism originated activities seismic. About 5 m thick delta foresets are characterised by facies
association of low and high angle inclined bedded gravel and sand (F4) and wave ripple cross
laminated sand and silt (F5) facies. They suggest delta formation was primarily controlled by fluvial
processes and wave activity was so limited. Topset deposits which lie on foresets with erosive contact
are characterised by facies association of horizontal and parallel bedded, grain supported gravel (F6),
horizontal and parallel bedded sand with escape structures (F7) and light brown-red colored mud (F8)
facies. Horizontal and parallel bedded gravel (F6) and sand (F7) facies represent longitudinal gravel
bars which form in shallow stream bed. Horizontal escape structures in horizontal and parallel bedded
sand facies display the existence of living activity and rapid sediment deposition. Red colored mud
facies indicate overbank deposition from suspended material related to extensive floods in a flood
plain.

Gilbert-type Muradiye delta is formed by progradation of fluvial dominated sediment deposition
brought into the lake margin by a low-sinuosity shallow stream (Paleo Bendimahi Creek) at a
highstand stage during Late Quaternary of Lake Van, The height of the foresets of the Muradiye delta
indicates that the paleo level of Lake Van was almost 60 m higher than the present leke level during
the delta progradation and the associated water depth in the shoreline environment appears to be in the
order of not more than 5 meters locally.

Key Words: gilbert, lake Van , delta, facies, Muradiye
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