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ABSTRACT 

The River Büyük Menderes (RBM) with the 615 km course and 24,000 km2 drainage area is the longest 
stream of not only Anatolia but also whole eastern Mediterranean region, which discharges into the 
Aegean Sea. It is also one of the driven elements on Quaternary morphology of western Anatolia. Upper 
course of the RBM places in the Baklan-Dinar Graben (BDG) while middle and lower courses are in Denizli 
Graben (DG) and Büyük Menderes Graben (BMG) respectively. It has a meandering channel along the 
longitudinal profile except for some short discontinuities. In fact, the term “meandering” channel in earth 



 

sciences was originated from “Maiandros flu” the antic name of the RMB. Based on results obtained from 
the BM delta (delta complex), the life story of the BMR has been in the last 250,000 years correspond to late 
Pleistocene. However, field geology and core studies indicated that the old RBM was a short, limited stream 
at the BMG till last Glacial Stage. During that time middle and upper course were separate drainage basins 
containing two lakes called Sarayköy Lake and Baklan Lake respectively. The Kufi stream and the Dinar 
stream have been discharging into the Baklan lake during the Late Pleistocene, while the Banaz into the 
Sarayköy Lake producing a delta represented by the modern open-sand pits of Yeniköy. Lakes have been 
emptied by capture or back erosion and then large RBM could form in early Holocene. This capture 
increased significantly drainage area, water and sediment capacity of the new river, subsequently the 
uppermost part of the RBM delta complex occurred rapidly. 
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Figure 1. Simplified tectonic setting (a) and grabens (b) and basic rock groups (c) in the drainage area of the 
RBM and Aegean region. 
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Figure 2. Drainage network, main channel and branches of the River Büyük Menderes (lower, medial and upper 
courses). 



 

Çizelge 1.

Table 1. Bed slopes of the RBM in different positions. 

Maiandros flu
meandering

BÖLGESEL STRAT GRAF  VE 
MORFOTEKTON K 



 

Büyük Menderes Nehri'nin Jeolojisi ve Evrimi 

 

  

Büyük Menderes Nehri ve lgili Grabenler 
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Figure 3. General stratigraphy and Quaternary units in the grabens hosted upper-middle-lower courses of the 
RBM. BMG Büyük Menderes Graben (from Yazman et al. 2004), DG-Denizli Graben (Alçiçek et al., 
2007), BDG Baklan Dinar Graben (this study). 
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Çizelge 2.

Table 2. Altitude values of RBM in some points. 

Yer Rak m (m) 

Çizelge 3. 

Table 3. Lengths of the RBM large branches. 

Nehir Kolu Uzunluk (km) 

Çizelge 4.

Table 4. Dam locations, large ponds and their 
construction dates on the RBM. 
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Figure 4. Morphologies of the grabens in where upper-middle-lower courses of the RBM and location of antique 
cities.
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BMN Kaynak Kayalar  
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Figure 5. Geological map of the upper course of the RBM (Baklan-Dinar graben; modified from Gürbüz et al., 
2012). 
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Çizelge 5. BMN 1985-2002 ak m (m3/sn) de erleri. 

Table 5. 1985-2002 flow values (m3/s) of the RBM. 
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Çizelge 6. BMN’nin 1985-1995 y llar na ait ayl k sediment konsantrasyonlar  (ppm). 

Table 6. Monthly sediment concentrations of the RBM for 1985-1995 years (ppm). 

Y llar/ 
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1 2 3 4 5 6 7 8 9 10 11 12 Ort. 

1985 

1990 
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Figure 6. Geological map of the middle course of the RBM (Denizli graben; modified from Alçiçek et al., 2007). 
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Figure 7. Geological map of the lower course of the RBM (Büyük Menderes graben; modified from Gürer et al., 
2009). 
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Figure 8. Boreholes of the Quaternary deposits in the upper-middle-lower courses and their locations. 
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Figure 9. Pleistocene Sarayköy lake and its delta formed by the Stream Banaz. 
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TARTI MA: BMN’N N OLU UMU VE EVR M  
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Figure 10. Late Pleistocene-Recent paleogeographic evolution of the River Büyük Menderes.
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KATKI BEL RTME 

 

EXTENDED SUMMARY 

N and then Turkish government declared that 
energy, food and clean water are the most three 
vital things for human and societies. Rivers, 
elements and natural architects of the lands are 
also important water resources. Thus, their 
geologies and natural evolution could help to 
sustainability and conservation efforts on 

natural sources. However, river geology is highly 
different from the geological studies of fluvial 
deposits. While the latter is a work of classical 
geology, river geology comprises the history of a 
river from its birth to present. The River Büyük 
Menderes (RBM) of Turkey seemes to be a 
convenient example for such an attempt as it 
occupies some tectonic depressions of western 
Anatolia and caused to land lock some antigue 
cities like Myus, Prien and Miletus.  

The RBM is the longest stream which 
discharges into the Aegean Sea with a 615 km 
course. It originates from the Sand kl  town 
(Afyonkarahisar) of central west Anatolia and 
ends at the Güllük Bay forming a large, wave-
dominated delta (with a surface area of 530 km2 
and 35 km progradation). Based on 
measurements in last two decades its annual 
water discharge and sediment load were 90 
m3/s and 8-14 millions ton/year respectively.   
Its upper course places in the Baklan-Dinar 
Graben (BDG) while middle and lower courses 
are in Denizli Graben (DG) and Büyük Menderes 
Graben (BMG) respectively. Mean course dip is 
% 0.2. Its has a meandering channel along the 
longitudinal profile except for some short 
discontinuities as falls of 5-10 m high at the 
course- or graben-connections. As a matter of 
fact, the term “meandering” channel in earth 
sciences was originated from “Maiandros flu” 
the antic name of the RMB. Shortly, this river is 
the main representative of meandering channels 
in geology. Core logs provided from the State 
Water Works (DSI) of Turkey show that 
thickness of fluvial sediments formed by the 
RBM are 5-10 m at upper course, 30-50 m at 
middle course and 60-140 m. However, its delta 
was ca. 245 m thick comprising four deltaic and 
four marine sequences (= delta complex). When 
comparing the modern sediment load and 
amount of fluvial and deltaic deposits, an 
inequality is clear between transportation and 



 

deposition. Paleogeographic evolution of the 
river course explains it well; according to data 
obtained from the delta, the BMR has a life 
history of a quarter millions years in late 
Pleistocene. However, the main sediment source, 
the old RBM was a short, limited stream at the 
BMG till last Glacial Stage and three first delta 
sequences was formed by this old and short 
stream. During that time middle and upper 
course were separate drainage basins 
containing two lakes and steams. They were 
Sarayköy Lake and Baklan Lake of late 
Pleistocene. The Sarayköy Lake was relatively 
deep up to 60 m and the Banaz stream could 
form a 30 thick delta in it. The delta deposits are 
still used as raw material of construction.  
Lowering base-level during the Glacial Stage 
caused and/or increased erosion, particularly at 
river courses (=back erosion). At last, the old 
RBM reached and captured the Sarayköy Lake 
at pleniglacial period. This capture increased 
significantly drainage area, water and sediment 
capacity of the new river. However, it also 
caused to wash out sediment (infill) at middle 
and upper courses due to low base (sea)-level. 
Some subaqueous delta lobes of latest 
Pleistocene created just after this capture. Later, 
during the mid Holocene transgression, a 
narrow and long, tongue-like estuary was 
occurred along the lower course of the RBM. It 
was filled in a short time and the uppermost 
sequence of the delta complex occurred. Delta 
progradation was so rapid that old Latmos Bay 
was filled in three millennia locking antique 
cities into the land. Presently delta progradation 
seems to be stopped by deep submarine 
topography and high energy of the Aegean Sea. 
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