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 The main purpose:  compare palaeoclimate records of 
Western Turkey with Europe.

 We study: climatic and environmental sedimentary records of 
the last 6000 years at:
1. Kucukcekmece Lagoon (Istanbul)
2. Yenicaga (Bolu)
3. Uludag glacial (Bursa) 
4. Bafa (Mugla) Lakes. 

 Intersted period: Late Holocene
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a N-S transect of
Western Turkey
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Analytical & Sampling Methods
•Piston (up to 5 m) and interface cores (up to 1 m) by portable platform
•Physical properties

•Core description (split cores) 
•MSCL (Multi Sensor Core Logger); Magnetic Susceptibilty, P-wave velocity, 
Density, Rezistivity sensors (5 mm)

•Geochemical Properties 
•XRF (X-Ray fluorescence) Core Scanner; up to 25 elements (0.2 mm)
•TOC/TIC Analysis (50 mm)

•Micropaleontological Properties
•Benthic Foraminifera (50 mm)
•Ostracoda (50 mm)

•Isotopic Analysis
•Stable δ18O, δ13C (50 mm)
•AMS and Conventional C-14 dating (bivalvia shells, organic carbon, plants), 
calibrated calender years by CALIB. 6 software



Black  
Sea

Study area
1. Kucukcekmece Lagoon (Istanbul)
2. Yenicaga Lake (Bolu)
3. Uludag Glacial Lakes (Bursa)
4. Lake Bafa (Mugla-Aydin)
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•Northern shoreline of Sea of Marmara
• Connected to SoM via a 2 km long 
natural narrow channel. 
• Surface area; 15 km2, max. Depth; 20 
m, water volume; 145x106 m3.  
• Fed by small streams & groundwater 
springs.  

•TKC10_02
•depth: 16 m
•length:580 mm

•TKC0704
•depth: 16 m
•length: 4510 mm
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Fresh water inputFresh waterr input

CaCO3 precipitation Evaporation/Precipitation

Wet periods Dry periods
High freshwater input High Evaporation

High MS, Ti , TOC values Low MS, Ti , TOC values
 Low CaCo3 precipitation  High  CaCo3 precipitation
low δ18O values  High δ18O values

•The  core covers the last 1300 a (BP). 

Main Interval periods MMain Dry periods
0 - 70

70-200 70 – 200
200-750 200 – 750

750-1000 750 – 1000

1000 - 1250
1000 – 1100

1100 – 1200

1200 - 1250
1250 - 1300
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•Tectonic lake, 976 meters a.s.l. on NAF
•Freshwater lake, surface area; 2.9 km2, 
max. depth; 4.5 m. 
•Formed during the Quaternary period with 
an initial surface area 3 times larger and  
max. depth of 10 m. 
•Fed by ephemeral streams and overland 
flows, and has no surface outlet.

•YC003
•depth: 4.2 m
•length:890 mm

•YC0703
•depth: 4.0 m
•length: 4710 mm

Presenter
Presentation Notes
North Anatolian Fault is a large” active fault system.
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CaCO3 precipitation Evaporation/Precipitation

Wet periods Dry periods
High freshwater input High Evaporation

High MS, Ti , TOC values Low MS, Ti , TOC values
 Low CaCo3 precipitation  High  CaCo3 precipitation
low δ18O values  High δ18O values

•The core provides the records of the last 4200 a (BP). 

Main Interval periods MMain Dry periods
0-250 0 – 250

250-600 250 – 600

600 - 1700

600 – 800

800 – 1000

1000 – 1200
1200 – 1500

1500 – 1700

1700 - 3400

1700 – 2200
2200 – 2600

2600 – 2800
2800 – 3000

3000 – 3400
3400 - 4200

+-

+- +-

Fresh water input
+-

Fresh water input

Evaporation/PrecipitationCaCO3 precipitation
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•Highest mountain in Marmara Region
•NW–SE-trending solitary mountain ridge 
located ca 100 km south of Istanbul
•Glacial lakes located at ~2500 km high
•Formed at Pleistocene

•Kara Lake
•Kilimli Lake
•Aynali Lake  depth: 0.1 m, L :650 mm
•Heybeli Lake
•Buzlu Lake (not studied) 
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•Is the top of the core missing?

•Is there a problem with C-14 organic carbon ages?
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• Largest coastal lake in Aegean coast of 
Turkey, surface area of 68.6 km2, max.
depth; 21 m.,catchment area; 315 km2.

• 2 m a.s.l., 30 km southeast of  Büyük
Menderes Delta. 

• Developed by the closure of the entrance of 
the Latimian Gulf in the southeast of the 
Büyük Menderes river estuary by delta 
progradation.

•BAFA09G02
•depth: 16.2 m
•length:870 mm

•BAFA09P02
•depth: 16.2 m
•length: 3100 mm
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+-

+- +-

Fresh water input

CaCO3 precipitation Evaporation/Precipitation

+-
Fresh water input

•The record of the last 6100 a. (BP)

Wet periods Dry periods
High freshwater input High Evaporation

High MS, Ti , TOC values Low MS, Ti , TOC values
 Low CaCo3 precipitation  High  CaCo3 precipitation
low δ18O values  High δ18O values

Main Interval periods MMain Dry periods
0 – 80

80 – 200

200-600 200 – 600

600 -1700
600 – 1000

1000 – 1400

1400 – 1700

1700 - 3400

1700 – 2400

2400 – 2600

2600 – 2800

2800 – 3000

3000 - 3400

3400-5600 3400 -5600
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Present-1200 BP: Brackish water conditions
1200-3200 BP: Transition Zone
3200-6100 BP: Broze Age regression (deltaic 
progradation)

•Change in lithology from highly fossliferous sand 
to homogenous mud 
•Decrease in the diversity of ostracoda and 
foraminifera species and δ18O values of benthic 
foraminifera shells. 
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Bafa Lake start to seperate at 3200 BP by delta progradation in 
the Büyük Menderes River estuary. 
Major dry periods are observed during ca 3400-1700,  600-250 
and 70-0 a BP
Major wet periods are observed during ca 5600-3400, 1700-
600, 250- 70 a BP
The Little Ice Age (LIA; 600-160 a BP) record is found in all 
studied locations. However, this period is represented by both
wet and dry conditions in western Turkey.
A major wet period observed during ca 1700-600 a BP in the 
study area correlates well with the Medieval Warm Period in 
Europe (1100-630 a BP; 900-1380 AD).



17

On the platform at Kucukcekmece lagoon



18

Referances
•Altun, Ö., Saçan, M., Erdem, A., 2009:Water quality and heavy metal monitoring in water and sediment samples
of the Küçükçekmece Lagoon, Turkey (2002–2003), Environ Monit Assess 151:345–362.
•Başbuğ-Saygı and Demirkalp, 2004: Trophic status of shallow Yeniçağa Lake (Bolu, Turkey) In relatıon to
physıcal and chemical envıronment. Fresenius Environmental Bulletin 13/5, 385-393.
•Desprat, S., Goñi, M.F.S. and Loutre, M.-F. 2003. Revealing climatic variability of the last three millennia in
northwestern Ibera using pollen influx data. Earth and Planetary Science Letters 213: 63-78.
•Kayan, İ., 1999: Holocene stratigraphy and geomorphological evolution of the Aegean costal plains of Anatolia.
Quaternary Science Reviews 18, 541-548.
•Ministry Of Environment, 2004: Draft River Basin Management Plan Büyük Menderes. Implementation of the
Water Framework Directive in Turkey.
•Müllenhoff, M., 2004: The evolution of Lake Bafa (Western Turkey) – Sedimentological, microfaunal and
palynological results, G. Schernewski und T. Dolch (Hrsg.): Geographie der Meere und Küsten of the Water
Framework Directive in Turkey.
•PJ Reimer, MGL Baillie, E Bard, A Bayliss, JW Beck, C Bertrand, PG Blackwell, CE Buck, G Burr, KB Cutler, PE
Damon, RL Edwards, RG Fairbanks, M Friedrich, TP Guilderson, KA Hughen, B Kromer, FG McCormac, S Manning,
C Bronk Ramsey, RW Reimer, S Remmele, JR Southon, M Stuiver, S Talamo, FW Taylor, J van der Plicht, and CE
Weyhenmeyer (2009), Radiocarbon 51:xxx-yyy.
•Yavuz V., Akçar N., and Schlüchter C., 2007. The Frozen Bosphorus and its Paleoclimatic Implications based on
a Summary of the Historical Data. In: V. Yanko-Hombach, A.S. Gilbert, N. Panin, and P.M. Dolukhanov (eds), The
Black Sea Flood Question: Changes in Coastline, Climate, and Human Settlement, Springer, Dordrecht, The
Netherlands, 633-649.

Acknowledgement
This work was funded by TÜBITAK under project ÇAYDAG 110Y021. I'm grateful to Prof. Dr. Cemal TUNOGLU
(Hacettepe University, Ankara) for ostracode identifications and Prof.Dr. Mahir Vardar for construction of
portable platform “ARGO”. I thank to Prof.Dr. Yildiz Altinok from Istanbul University and the Eastern
Mediterranean Centre for Oceanography and Limnology (EMCOL) personnel and students at the Istanbul
Technical University for laboratory facilities and summer field campaigns.


	High-Resolution Late Holocene Climatic Records of Lakes and Lagoons in�Western Turkey
	Aim & Scope
	Slide Number 3
	Slide Number 4
	Kucukcekmece Lagoon
	Slide Number 6
	Yenicaga Lake 
	Yenicaga Lake 
	Uludag Glacial Lakes
	Slide Number 10
	Aynali Lake (Uludag)
	 Lake Bafa
	Lake Bafa
	Lake Bafa
	Main Conclusions
	Main Conclusions
	Thank you for your attention!�
	Slide Number 18

