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GeodynamicSettingof EasternMediterraneanandAnatolia

Å As a part of EasternMediterraneanregion, AnatolianPlateis 
formedanddeformedunderuniquetectonicsetting.

Å Thegeodynamicevolutioninvolves acomplex array of 
subduction, collision, and back-arcspreading events and
escapetectonicsboundedby the North andEast Anatolian
transformfaults in relation to ongoing northwardconvergence 
of Africa-Arabiaplatestowards Eurasia.

Å Therate andcausesof internaldeformationof Anatolia is a 
matter of debate, whereit is knownthat mantle dynamics 
have played a role in generating and maintaining theelevated 
during Neogene times. 

Å Oneof the key issues is to quantify the variationsin (regional) 
uplift rate andmodel possibledrivingmechanismsfor the
overallAnatolianplateandthe Pontides(Eurasia) duringthe
Quaternary.

ÅWeinvestigateΧ

Å Thedistributedterracestarircases(TSC) on the main 
courseandthe major tributariesof the Sakarya Riverby
precisemeasurementandluminescencedating.

Å Thedifferantialverticaldeformationduringthe Late
Pleistocene, by usingthe fluvial terracesas 
paleoaltimetryfor the NW Anatolia Plate.
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Investigatingthe driving mechanism(s) of landscape evolution
FocusQuaternaryGeologyof Sakarya RiverBasin



Investigatingthe driving mechanism(s) of landscape evolution
FocusQuaternaryGeologyof Sakarya RiverBasin
ÅClimatechanges: depositional/erosional

periods

ÅImpactof Black SeaLevel changes(Late
Pleistocene) alongthe Sakarya Rivermain 
course(250 km)

ÅLocalBase levelchanges

ÅQuantifydifferantialuplift
ÅVariationswithin the NW AnatolianBlock

ÅRegionaluplift vs. NAFZ

TerraceStaircasesas paleoaltimeter

ÅMapping
Å Rtk-GPS surveys

Å SfM(UAV) Photogrametry

ÅDating
Å Samplingfor luminescence

Å Mineral Seperation

Å EquivalentDoseMeasurement

Å EnvironmentalDoseRate Determination

AGELum:De/Dr

Dr: ICP-MS + AES 
U, Th, Rb, K

(ALS)

I/U:Yn/Tn

I/U:Uplift-IncisionRate

Yn:Elevationof Terracesurfaceaboverecentflood plain

Tn: Theageof the floodplaindepositsof the terrace



Mihalgazi TSC (Sakarya River) YƤǊƳƛǊTSC
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70.4ҕ1.4ka

30ҕ1 ka

1.8ҕ0.2ka

1.1ҕ0.2ka

ArifiyeTSC
(9ǊǘǳǊŀœet al., 2019)

High standin between80?-70 kaand40-30 ka
Significantdrop in Black SealevelMIS3-MIS 2 
transition(30 ka)
Rise in Black Sealevelat 9 ka/BP
0.71 mm/yr uniform uplift rate last~70 ka



Terrace 

Staircases
River Lat Lon

Base 

Level
Steps

LUM 

Samples
O Dates rtk-GPS SfM

1 ¦y¿k Sakarya 30.07 40.22 118 1 4 3 2 22 1

2 Ķnhisar Sakarya 30.24 40.09 140 3 10 7 6 100 2

3 Osmaneli-Selimiye Sakarya 30.06 40.34 100 4 14 8 8 266 1

4 Ciciler Sakarya 30.06 40.45 110 2 3 3 3 81 2

5 AlifuatpaĸaSakarya 30.30 40.54 90 3 5 3 3 56 NA

6 Geyve Sakarya 30.30 40.52 95 1 3 1 1 50 NA

7 Arifiye-BoĵazkºySakarya 30.35 40.65 40 4 15 15 10 10 NA

8 La­in Sakarya 30.78 40.08 215 2 4 4 2 22 NA

9 Mihalgazi Sakarya 30.55 40.02 182 6 5 4 3 75 2

10 Selb¿k¿ Sakarya 30.15 40.19 120 3 4 3 2 48 NA

11 Karacaahmet Sakarya 31.97 39.73 670 1 2 2 in progress 15 NA

12 Harmankaya Koca­ay30.45 40.15 523 2 3 1 1 12 NA

13 Kērmir Kērmir 32.26 40.25 676 3 3 2 in progress 30 1

14 KēzēlcahamamKērmir32.62 40.39 865 1 1 1 in progress 15 NA

15 Gºyn¿k Gºyn¿k30.63 40.38 525 2 4 2 in progress 41 NA

16 TaraklēGºyn¿k ¢yē30.44 40.39 370 5 5 4 in progress 74 NA

17 Ayaĸ-01 Ayaĸ 32.19 40.06 609 2 6 3 in progress 56 NA

18 Ayaĸ-Ķlhan-KērmirKērmir 32.02 40.11 315 3 3 2 in progress 49 NA

19 Seben-01 Aladaĵ 31.69 40.30 573 3 2 2 in progress 11 NA

20 Seben-02 Aladaĵ 31.61 40.40 680 3 5 4 in progress 28 NA

21 Aladaĵ-01Aladaĵ 31.65 40.15 482 4 4 3 in progress 65 NA

22 Aladaĵ-02Aladaĵ 31.67 40.19 507 2 4 2 in progress 34 NA

23 Taĸkesti-DokurcunMudurnu 30.93 40.58 400 5 15 15 4 NA NA

59 124 94 41 1160 9Total



0.62 mm/yr

1-0.7 mm/yr

0.7-0.5 mm/yr
0.75 mm/yr 0.3 mm/yr

0.4 mm/yr

1-0.7 mm/yr
0.7 mm/yr

[ŀœƛƴ {ŜƭōǸƪǸ «ȅǸƪ

Mihalgazi

TƴƘƛǎŀǊ
Lefke Ciciler

Arifiye

AFP

Mihalgazi[ŀœƛƴ TƴƘƛǎŀǊ{ŜƭōǸƪǸ«ȅǸƪLefke Ciciler

AFP
Arifiye

Preliminary Results
Sakarya River
Main Course


