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Grand Menderes Valley (SW-Turkey)
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STAGES OF DELTA PROGRADATION
IN THE GRAND MENDERES-VALLEY
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Delt a prog radation

The sediment distrib ution i n the Grand Mender es v al ley has been r eco nst ructed f rom over 200
b oreholes. Mari ne sed iments, f ound under the up to 30 m thi ck alluvi al valley flo or sedim ents, reach
u p t o 6 0 k m inland fr om the present day delta mout h, t o sout h of the pro vince capi tal Aydin and
o utline the fo rmer m aximum ext en t of the Lat mian Gulf ( BAY 1999b) . This is al so suppor ted by
evi dence f rom geoelectr ical r esi stance measurement s of the salt water content of the subso il (ÜZER
1 972) and fr om Chalcolit hic and earl y Bronze Age settlem en t patter ns( AKDENIZ 1996) .

Wi th the bo rehole and ar chaeo logical d at a, it has been possi ble to subdi vide the delt a progr adation into
six stages fr om th e Chal co lithic er a (5- 6 Kyr BP ) to the present day, an d to classi fy th e en tire
suspension yield over tim e and by volum e. The calcul at ed sediment at ion rates ( km3 / 100 a) f or the
G rand Mender es delta in cr ease fro m Ar chaic ti mes unti l Rom an tim es by f ift eenf old. Th e maxim um
sedim en tation r ates co incide wit h the m ai n set tlement period, when the n at ural l and scape was put over
t o agri cu ltur al use. At p resent it is fou r ti mes higher than norm al and equ al s river s of ver y hi gh r el ief
o f low latitudes. The time- averaged r at e of m ech ani cal erosion wi thin th e cat ch ment ar ea ( 25 0 00 km2 )
i sabo ut 0.2- 0.5 m d uring the last 5 kyr .

Late Holocenes lope deposits and alluvial fans

Detailed geoar chaeological inves tigations of buried cultivated paleoso ls locat ed near Miletos sho w evidence of
hum an land- use and eros ional his tory s ince the late Chalcolithi cp er iod (~ 5500 BP; BAY 1999a, b). A Holocene
sequence of about 50 well-dig pro files with pottery-calibr ated sedim ents in gently dipping alluvial f ans at the
t oes lope/foo tslope region of the hi llslop e start swit h a black, humic plough-pan hor izon (up to 70 cm thickness
p reserved) wi th chalcolit hic pottery at the bott om and archaic pottery at the top (BAY 1999a). T hishom ogenous ,
compacted hor izon cont ains abundant potter y sherds , yellowish-bro wn dusty clay, or gani c residues , coar se
charcoal and fine mixed ash m ater ial due to hum an cultivation activities ( COURT Y et al. 1989) . Intensive
culti vatio n with manuring pr acti ces in the agricultur all y highly developed archai c per iod (dung, ash material fr om
hearths , organic waste with bones and p ottery) led to an plough- horizon of up to 1 m (pl aggen-soil) .

Summary

Regionally effective, anthro pogenically induced soil erosion probabl y caused a lar ge incr ease i n th e
suspension load of the Grand Menderes River l eadin g t o accelerated delta progr adation within th e
Latm ian Gu lf. The sedim ent accumul at ion cur ve o f the Gr and Menderes del ta, as wel l as t he local
curves deri ved fr om t he slo pesi n the vi ci nity of Miletos and newly der ived sedimentation rates f rom
the alluvial cones of S am sun Daglari , p oint to main erosion phases that coincide with the densely
set tled and int ensively farmed periods fr om Ar ch ai c to Roman tim es. The early stages of defor estation
and destru ct ion/erosion of soil s in the ar ea of Milet go back to the m idth of the 4th mill enium B.C..
Th em ost intensive human im pact on the landscape st ar ted dur ing the Ar chaic period and lasted till th e
early Byzantine per iod.

In a lar ger context, cl imatic factor scan be lar gely excluded as a cause of “m ed iterraneanization ”, d ue
to the stro ng links between the settlement pat ter ns and increased er osi on phases of the region.

well-dig profile

dry valley

time period stage of
progradation

progradated
area [km ]

2
volume
[km ]

3

sedimentation rate
[km /100a]

3

Fig. 1: View from SW-Anatolia. The study area is located in the lower course of the Grand
Menderes River.

Fig. 2: Position of the recorded boreholes in the western part of the Grand Menderes valley.
The marine fauna indicates the maximum extension of the former Latmian Gulf.

Fig. 4: Delta progradation stages (A-F) derived from historical data (comp. Fig. 5).

Fig. 3: 3-D view of the Latmian Gulf. The maximum extension was reached about 4000 BP.

Fig. 6: Distribution of the well-dig profiles in the vicinity of Yeniköy.

Fig. 9: Erosion/accumulation sequences from geoarchaologically well investigated areas in
Greece compared with the Büyük and Kücük Menderes settlement areas. The local
settlement patterns indicate heterochronous erosion phases with extreme different
duration, intensity and spatial distribution. This indicates anthropogenic and not clim-
atic causes for the holocene erosion phases.

Fig. 7: Detail view from the well-dig profile S 348 A. The dark layers represent cultivate paleosols
(plough pan horizons). The Holocene sequence starts at the bottom of the lower dark layer
with chalcholithic pottery sherds (~5500 BP).

Fig. 8: Sedimentation rates derived from borehole and pottery data from the G. Menderes valley.
The rapid increases in the sedimation rates are contemporary and coincide with the densely
settled and intensively farmed periods from Archaic to Roman times.

Fig. 5: Calculated sedimentation rates since the beginning of the delta progradation in the middle
Holocene. Rapid increase of the sedimentation rates starts with human impact in the archaic
period (1000 BC) by fifteenfold.
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Human induced soil eros ion

Man’ s role in shaping the landscape started slowly dur ing the late Neoli thic period and eventual ly led to a
fir st erosional maxim um dur ing the densely settled and cult ivat ed Chal col ithic perio d. After depopulation
and regener at ion o f the landcape in the ear ly and middl e Bronze Ages i nten sive cul tivation was start ed
again in the early Ar chaic period with deteri oration of t he soi ls an d severe soil erosion. Gull y erosion on
the slopes can be reco rded back to at least t he late Archaic per iod. I ncreasing deforestation and
overgr azing in Classical and Hellenistic peri ods caused sheet er osio n with m axi mum erosion ratesl eading
to the accumulation of thi ck coll uvial layers (up to 2 m) in the footslope area until the ear ly Roman period.
The Roman time is characterized by slope stab ilitity and soi l f orm ing processes probably due to rural
depopulation. Above the colluvial layer a homogenous plou gh horizon indicat es a second intensi ve
cultivation peri od of the young soils in late Roman/ Byzant ine t imes. S oil deterior at ion, decrease of
organic matter, intensified surface cr usting led to increasing run- off and started a second phase of soil
erosion.

These results are suppor ted by interdisciplinary data ( mikro- palaeob otany – WILLE 1995; STI KA 1997,
palaeo zoo logy – P ETERS & VAN DEN DRIESCH 1992) , su rvey and historical data ( LOHMANN 1997;
MARCHESE 1986). The downslo pe increasing thickness of colluvi al material and its accumul at ion since
the Chal col ithic period m ay r each up t o 6 m in the toeslope area of the gently d ipping (1- 20) fans.

A few data of sedimentation rates f rom alluvial co nes of the steep Samsu n Daglari show similar main
erosion phases.

In troduction

I ntensi ve late Hol ocen e delta pr ogr ad at ion is f airly well kno wn fr om som e W-Anatol ian ri ver s
between Tr oy in t he N (KRAFT et al. 1980, 198 2; KA YAN 19 96), and K au nos in the S (RI EDEL
19 94). The f orm er „Latmian Gulf “ in the lower course of the Gr and Mender es valley i s an ar ea of
extr emely rapid coastal change dur ing the late H olocene ( SCHRÖDER & BAY 1996 ; BRÜCKNER
19 97; BAY & SCHRÖDER 1998; BAY 1999b) .

Low ti dal inf luenceso n the gr owth o f d el tasand coastal plains helps to preserve about 80- 90% of t he
suspended river load. In many cases arou nd the Medi terranean pro gradatio n can be su bdivided in
separate stages classif ied by enti re suspensi on yiel d over tim e and vo lume (BAY 19 99b, BAY et al.
20 01). The onset and in tensit ies of delta and coastal plains pr ogradatio n seems to b e i ntimately
connected wi th increasing and f luctuatin g human settlement .

The hum an imp act on the landscape evolu tion i n the lower co urse of the Gr and Menderes valley can
be traced and quantif ied by int er disciplinar y f ield work and i n in timate co ntact wi th ar ch aeol ogists.
Also t he increasing gr owth o f th e the young er slope depo sit sas well as that of th e al luvial f anscan b e
tr aced an d dated by cer am ics( BAY 1999 a, b).


