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In troduction

Intens ve late Holocare delta progradétion is faidy well known from some W-Anatol fan 1ivas
between Troy inthe N (KRAFT ct al. 1980, 1982; KA YAN 1996), and K ainos in the S (RIEDEL
1994). The foma . Latmian Gulf* in the lower couse of the Grand Menderes valley is anara of
extremely rpid coasal change during the late H olocene (SCHRODER & BAY 1996 : BRUCKNER
1997; BAY & SCHRODER 1998; BAY 1999b).

Low ti dal influenceso n the growth o fd d tasand coasial plains helps to preserve about 80-90% ofthe
suspended fiver load. In many cases around the Medi temancan pro gradatio n can be su bdivided in
sepante stages classified by enti e suspens on yiel d over time and vo lume (BAY 1999b, BAY etal.
2001). The onset and in tensities of delta and coastal plains progrdation ems to be i ntimately
connected wi th increasing and fluctuatin g human settlement .

The human imp ad on the landscape cvolu tion i n the lower © urse of the Grand Menderes valley can
be taced and quantified by int adisciplinary field work andin in timate ® ntact wi thard ol ogists
Also the increasing growth o fth ¢ the young & slope depo st sas well as that ofth ¢ d luvial fanscan be
tracal m d dated by ceranics(BAY 1999 a b)
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Fig. 1: View from SW-Anatolia. The study area is located in the lower course of the Grand
Menderes River.

Deltaprogradation

The sediment distibution in the Grand Menders vdley has been rewngmcted from over 200
b oreholes. Mari ne sal iments, found under the up to 30 m thi & alluvid valley flo or ediments reach
upto60km inland from the present day delta mouth,to south of the pro vince capital Aydin and
outline the fomer maximum extat of the Latmian Gulf (BAY 1999b). This is alo supported by
evidence from geoelectrical res fance measurement s of the slt water content of the subso il (UZER
1972) and from Chalcolit hic and ead y Bronze Age settlem en t patterns( AKDENIZ 1996) .

With the bo rehole and ar chaa logical d 4 it has been possi ble to subdi vide the delta progradation into
six stages fom the Chal o lithic cra (5-6 Kyr BP) fo the present day, md to class fy the a tire

suspension yicld over ime and by volume The calcul ¢l sedimenta ion mtes (k' / 1009 for the
G rand Menderes delta in aease fio m Archaic ti mes unti |Roma times by fift @nfold. The maximum
sedim a tation rates  incide with the ma n s tlement period, when the n & ural | and scape was put over
toagialturd use Atprewnt it is fourtimes higher than nomd and equds rivers of vary hi ghrd ief
oflow latitudes. The time-averaged it ¢ ofm ech mi cd crosion wi thin th ¢ cit dh ment ara (25 0 00 k)
isabo ut0.2-0.5 md uring the last S kyr.
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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.
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Fig. 4: Delta progradation stages (A-F) derived from historical data (comp. Fig. 5).

0 200m | @ well-dig profile

floo r ([(’ dry valley

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).

Human induced soil eros ion

Man’s mle in shaping the landape started slowly during the late Neoli thic period and eventud ly led to
first erosional maxim um during the dansely setled and cult ivit ol Chd @l ithic perio d. Afier depopulation
and regaeraion o f the landeape in the arly and middl e Bronze Ages i ntor sve il tivation wis sartal
againin the carly Archdc period with deteri oration ofthe soils a1 d severe il erosion. Gully erosion on
the slopes can be rewded back to at last the late Archaic period. Increwing deforestation and
overgrazing in Classical and Hellenistic peri ods @used sheet @ oso n with m i mum erosion mtes] ading
o the accumulation of thi k coll uvial layers (up o 2 m)in the footslope arca until the arly Roman period.

The Roman time is chamcterized by slope stibilitty and wil fomning processes probably due to rurl
Above the colluvial laya a homogenous plou gh horizon indicd s a seand intens ve

Fig. 5: Calculated sedimentation rates since the beginning of the delta progradation in the middle
olocene. Rapid increase of the sedimentation rates starts with human impact i the archaic
period (1000 BC) by fifteenfold.

Late Holoceneslope deposits and alluvial fans

Detailed goaracological investigations of buried cultivated paleowo Is loca al ne Miletos slo w evidene of
humn Ind- use and erosional history since the late Chalcolithi cp iod (~ 5500 BP; BAY 1999, b). A Holocaie
sequene of about 50 welldig pro files with pottery-calibraed sedim ants in gently dipping alluvial fans a the
tosslope/foo tdope region of the hillop e sart swit h a black, humic plough-pan horizon @p t0 70 cm thickness
preerved) vi th chdcolit hic pottery at the bott om and archaic pottery at the top (BAY 1999a). Thishom ogaous,
compacted horimn wntdns abundant pottery sherds, yellowish-brown dusty clay, orgmic rsdues, cors
charcoal and fine mixed ash merid ducto humm culivation activities (COURTY et al. 1989). Intensve
cul-ato n with manuring praci e in the agrcultrdl y highly developed et ¢ priod (dung, ash material from

hearths, organic waste with bones nd p ottery) led to an plough- horizon of up to 1 m (pl azgen=soil)

cultivation peri od of the young soils in late Roman/ Byzatine times S oil deteriorit ion, decrease of
organic matter, intensified surfice crusing led to increasing mn-off and started a sewnd phase of soil

These results are supported by interdisciplinary data (mikro- palawb otany — WILLE 1995; STIKA 1997,
palac 00 logy - PETERS & VAN DEN DRIESCH 1992). s rvey and historical data (LOHMANN 1997;
MARCHESE 1986). The downslo pe increasing thickness of colluvi d material and its aumul e ion since
the Chd @l ithic period m &y rexch up to 6 m in the toeslope area of the gently d ipping (1-2°) fans

. . BrEnelor progradated olime) sedimentation rate
time period | 0 radation | area [km’] fm | kmtio0a]
3500-1000BC A 160 64 026
1000-600BC B 198 129 3.2
600-250 BC C 120 126 36 crosion.
250 BC-100 AD D % 114 33
100500 AD E 52 76 L9
500-1997 F 128 198 L3

A few data of sedimentation rates from alluvial @ nes of the seep Samsun Daglari show similar main
ersion phases
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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
setled and intensively farmed periods from Archaic to Roman times.
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Fig. 9: i i from ically well i areas in
Greece compared with the Biiyiik and Kiiciik Menderes settlement areas. The local
settlement patterns indicate heterochronous erosion phases with extreme different
duration, intensity and spatial ibution. This indicates lic and not clim-
atic causes for the holocene erosion phases.

Summary

Regionally effective, anthio pogenically induced soil erosion probably caused a large incrasse inthe
supension load of the Grand Menderes River ladin g to accelerated delta progradation within the
Latmian Gulf The sedim entaccumul d fon arve o f the Grand Menderes dd ta, as wd las the local
curves deri ved from the so pesin the vi d nity of Miletos and newly derived sedimentation mates from
the alluvial cones of S sun Daglari. p oint to main erosion phases that coincide with the densely
satledand intawsively famed periods fom Ardh i ¢ to Roman tim es The carly stages of defor station
and destu d fon/erosion of soils inthe aca of Milet go back to the midth of the 4th mill enium BC..
Themogt intensive human im pad on the landscape s a ted during the Archaic period md laded tll the
carly Byzantine period.

Ina largercontext, d imatic fictorscan be lar gely excluded as a @se of *m dl itemaneanization ”, d ue
to the stro ng links between the scttlement pat tarns and increasal aosi on phases of the region.
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