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GEOLOGY OF THE NON-METAMORPHIC FORMATIONS AROUND
i MILET/TURKEY

B.SCHRODER, U.YALCIN®

_ ABSTRACT

e sequence of Neogene sediments (some 400 m in thickness) can be
subdivided into three formations and is similar to that of the is-
land of Samos (comp. fig. 1, 4).

late middle Miocene till early Pliocene age is highly probable.
he gently dipping basin f£ill does not show internal dissection by
faults.

In the N huge landslides in front of the crest of the cuesta
landscape occurred prior to the late Pleistocene sea level rise.

The position of ancient Milet and Didyma is intimately connected
vith the Pleistocene evolution of landscape and ground water re-
sources.

| INTRODUCTION

The late Cenozoic sedimentary basins in SW Anatolia were examined
for ligmite (1965-1969) and this resulted in lithostratigraphical
divisions of the contained Mio-Pliocene fluvio-lacustrine and vol-
_.cani.c sequences (BECKER-PLATEN 1970).

The location map of fig. 1 shows the type localities of the four
jdentified sequences. The associated palaeontological studies,
particularly sporomorph assemblages, established a subdivision
into six groups within the lithostratigraphical division (fig. 4).

The increase of radiometric dating of the related volcanic rocks
gave rise to a modification of the time span of late Cenozoic ba-
sin formation (comp. fig. 4; SEYITOGLU & SCOTT 1991).

Concerning the paleogeographic evolution of the Aegean area during
the late Cenezoic the reader is referred to SCHRODER (1986, fig.

78-87) .

The Neogene to Pleistocene evolution is characterized by the high
amplitude of vertical movements along the eastern rim of the Ae-
gean basin (Anatolian coast) with eastward transgressive tendency
of marine intercalations. The accentuated relief is deeply invaded
by the rising late Pleistocene sea level (comp. SCHRODER 1986).
late Holocene delta accretion of the Menderes river induces the
young coastal configquration.
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Figure 1

Geological sketch map of SW Anatolia (geol. detail
after MEISSNER 1979). B.G. = Lake Bafa (Bafa Go6li)
black triangles = ancient sites.

A-D = stages of delta progradation of Bujik Mender
between Ionian settlement (A), late Archaic period
(B), about 250 BC, and late Roman period (C and D)

WnoiakA BiBAI0BNAKkn "OedppacTtog” - TuAua Mewloyiag. A.MN.O.



-371-

;'\I F

11

_ﬂKER-PLATEN (1970) described the basin fill of Milet and its re~
‘gional lithostratigraphic correlation within SW Anatolia. MEISSNER
76) started the attempt of wainly lithostratigraphic correla-
n between Samos, and, SW Anatolia, which- still suffered from pro-
ms ‘of Neogene stratigraphic calibration at that time.

outline of ' the basement areas of the surroundings has been pu-~
shed by DURR (1975, 1986) and YALCIN (1987).

-l

1@ work in the Neogene basin of Milet has been carried out in
erdisciplinary contact with archaeologists working at ancient
ilet (comp. SCHRODER 1991, SCHRODER & YALGIN, 1992).

STRATIGRAFPHY OF THE MILET BASIN

Neogene sequences in the areas around Milet consist of non-ma-
e sediments. Within the basin, at least three lithostratigra-
¢ units, different in origin and morphological behaviour, can
discerned (fig. 2, 3).

units are represented by two lacustrine limestone sequences
ch some 50-100 m in thickness) and an intercalated volcano-cla-
tic one (about 300 m thieck).

Neogene sequence starts with the fresh-water limestone of the
giztepe formation. Its precise age is still unknown. A regional
0 (BECKER~PLATEN 1970) indicates similarities to the Sek-
)y formation (position comp. fig. 1). The fossil content is re-
ricted to ostracods and algal relics. Its thickness may reach up
60 m (bore hole south of Balat; comp. fig. 2).

lower part of the formation is made up by a 40 m thick
eshwater limestone sequence with upward increasing thin-bedded
parly intercalations at the top. The main outcrop area of these
ments coincides with the position of ancient Milet.

e transition into the fluvial Balat formation (some 300 m in
ickness) is covered by Pleistocene sediments. After bore hole
ta (Balat) the lowermost 40 m consist of sandy marls, sands,
nglomerates, volcanoclastics, and some lignite beds. The hanging
11 sediments are poorly exposed in road cuts SW of Balat (some
m of sands, some conglomerates and an increasing amount of py-
lastic strata; - pink/violet, 0.5-2 m in thickness - and bento-
nitic clays).

} e best exposed pyroclastic horizons occur in the lower half of

the formation, a quarter of which is usually made up of tuff, ben-
tonitic clay, and clay.

Increasing amounts of plastic bentonitic clays and marls, with a
few interbedded pyroclastic horizons occur in the lower part of
he upper half. They gave rise to spectacular sliding phenomena of
the hanging wall sediments.

the upper part of the upper half sandy-conglomeratic sediments

,'ith paleosols are prevailing. The best exposures occur where the
road Soke-Milas crosses the crest (east of Yenikdy, comp. fig. 2).
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;Sli;ratigraphy of th continental formations of the
ilet basin (position of Balat well comp. fig. 2).
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1979, WEIDMANN et al. 1984.
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The overlying Milet formation consists of fresh-water limes
with some thin marly and even conglomeratic intercalations.

: 0 5 10 km
thickness reaches some 50-100 m. s

Road cuts to the north of Didyma resp. to the northeast on +
valley slopes near the Holy Road exhibit intercalations of mate;.
supported conglomerates (grain size of pebbles up to 5 cm). g

The limestones of the Milet formation are resistant to erosion apg \{{\ O Yenikoy
form the crests of the hills. N ) Akkﬁy\\o.

[} & ¥ °
Spectacular displacements of huge rock units originated slid / \ . o

masses of Milet formation by gravity transport after tilting
erosive dissection and prior to the late quaternary sea level
(SCHRODER 1991). They have probably developed due to a combina
of weak stability of underlying water soaked Balat formation
seismic events.
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In many cases the upper parts of the Balat formation are incorpo-
rated into the rock slide units. i

several allochthonous rock slide units occur along the slopes
the cuesta. They may reach up to 2 km in diameter and originall
some 50-100 m in thickness. Sliding distances reached up to 2
and even more (comp. fig. 2). Besides isolated sliding units, ~ A §'

composite ones occur of similar and/or variable tilt. - \

o & R

The distribution of lithostratigraphic formations (map comp. |
2) reflects the interference pattern of normal southern and

/

ward tilt with Plio/Pleistocene erosion (and allochthonous slic
units), and with younger continental (fluvial conglomerates {1\\\h_‘ 0///// .
alluvial debris) and marine/fluvial sediments (delta sediments DIDYMA =5 / Akbuk{/
the Biijuk Menderes) of the delta progradation during the late .
locene (comp. SCHRODER 1991, fig. 2). \ e perennial spring
S~ g0 o lseasonal karst
ake
REGIONAL STRATIGRAPHIC CONNECTION Altinkum 5 solutl
solution and

The stratigraphy of the Neogene sediments has not been Pprop

elucidated because fossils are uncommon and non-diagnostic. collapse sink

Lithostratigraphic comparisons and few fossil findings give
dence that the paleogeographic evolution of the Milet basin is
milar to the adjacent areas in the SE and to the isle of Samos
well (comp. fig. 4). According to regional similarities of the
lat formation with the Yatagan formation (BECKER-PLATEN 1970,
cus typicus comp. fig. 1) and indications of Pikermi type V
brate fauna in it (near Milas) its upper part might be equlV:
to the uppermost Miocene (Messinian). Fig. 4 shows an attemp
probable to tentative stratigraphic calibration.

Contour map of the base of the Milet formation.

The stratigraphic sequences of the Neogene basins of Milet and |
isle of Samos are strikingly similar (WEIDMANN et al. 1984)-

STRUCTURAL EVOLUTION
SEYITAGLU & SCOTT (1991) examined the development of the late
nozoic basins of west Turkey at a larger scale and in the 1192%
published radiometric and other age data. They Yapiear BIBA0Bm !
north-south crustal extension and related sedimentary basin fO
tion of this area commenced in the early Miocene.

a MewAoyiag. A.M.O.



T -376- a7

hccelerated delta progradation into the flat marine igi
. 2 : C ] ulf -
ted from increasing inland settlements and human inflﬂenceo;;gzggw

sional rates. Stages of it have been dated in an earli i
> . rlier -
tion (SCHRODER 1991). Fig. 1 summarizes the recent stage ggbi;g:-

jedge of the historic evolution.

The age of formation of the Blyilk Menderes Graben (early Miccehq
indicated east of Aydin, SEYITOGLU & SCOTT 1992) is also ear]
than priviously considered (Tortonian).

The Milet basin probably continuous in SW Anatolia to the basin

the Menderes Graben and seaward to those of Samos. garly settlements within the basin area occured in locations

within close proximity of springs.

The Neogene sedimentary formations strike roughly parallel to
escarpment of usStephania"-Akkdy-Lade island; their dip is gen
rally low to S and W'(max. 5 ). Basin internal fault dissectig
(assumed by PHILIPPSON 1936, BECKER-PLATEN 1970) does not exist
Higher dip only occurs within the units of large-scale to smal
scale rock slides (comp. fig. 2).

.@me water supply of Milet during the late Roman period derived
from several springs in front of the escarpment of Milet forma-
'tlun' ma}nly from the catchment areas of 1larger sliding units
Icﬁggémefnltg -sz ?MﬁCIERODER & YALGIN 1992 and unpub.) down to the
ile max. . - i ; :
pations) . (max. 40.000-70.000 inhabitants according to

The fresh-water limestones of the Nergiztepe and Milet formations
developed in a shallow basin. The intercalated clastic-tuffaceg
Balat formation shows a regional increase of marker pebbles to t
southeast (diasporite, ophiolithe) and 5 (red chert) which suggest
that important fluvial supply derived from southeastern an
southern directions.

—— REFERENCES CITED

- , J.D. (1970): Lithostratigraphische Unt

im Kdnozoikum Si - i 5 i s i
=5 dwest-Anatoliens (Tirkei). Beih.geol.Jb., 97,
ER-PLATEN, J.D., BENDA, L. and STEFFENS, P. (1977): Litho- und

The eastern rim of the basin is partly exposed, the boarde biostratigraphische Deutung radiometrischer Altersbesti
ng o ng re m immungen
fault can be followed for some 10 km and has probably been active aus dem Jungtertiar der Tirkei (Kanozoikum

= Tirkei, 18). Geol. Jb., B 25, un und Braunkohlen der

from the late Miocene up to the present.
d -2 139-167.

'BECKER-PLATEN, J.D., SICKENBERG, O. and TOB
: . IEN, H. (1975):
Vertebraten-Lokalfaunen deé Tirkei und i ‘ -
ihre A
1 mﬂeol.Jb., B 15, 47-100. trersstellung.
El , L. and MEULENKAMP, J.E. (1990): Bi i i
) I .E. : ostratigraphic
ggz:elatlgns in the Eastern Mediterranean Neoggke 9
romorphassociations and event stratigraphy of éh )
gedéterranean. Newsl.Stratigr., 23, 1—13. L ¢ mastern
NG, C., ECKHARDT, F.-J., HARRE, W., KREUZER, H ¥
: : ‘ ., . and MULLER, P.
élQ??). Radlgmetrlsche Altersbestimmungen én neogenen '
3 ruptivgesteinen der Tirkei. Geol.Jb., B 25, 3-36.
;,H:té (1975); Uber_Alter und geotektonische Stellung des
den e;es—Krlstgl};ns (SW-Anatolien) und seine Aquivalente in
(lgsz;ttiirep Agdis. - Habil.-thesis, 1-107.
2 aria, die Fourni-Inseln, Samos. Die Karis
- . chen I
é:;igﬁenlSagos und Karpathos-Rhodés. Geologie von neetn
enland, Beitrdge zur Regionalen Geologie d
(JACOBSHAGEN, V. ed.), 19, 176-187. g er mrae
'Oiiggzg:d S:EFFENS,dP.l(1979): Neue Blattfloren aus dem
1, ogen und Pleistozdn der Tiirkel (Kidnozoiku
-:af?UHEOh%Tg der Tirkei, 20). Geol.Jdb., B 33E 3-33 ™ und
oRLR, B. 76): Das Neogen vecn Ost-Samos, Sedi i
S E : imentions-
- ?i:g:;?hte und Korrelation. N.Jb.Geol.Paiéont., 152, 161- 176.
itk : Unterguchungen zur Bruchtektonik in der Zentraligdis
“Ppsoﬁner geowlss. Abh. (&), 17, 1-122. ’
-AusgrébA' (1936): Das siidliche Ionien. Milet, Ergebnisse der
- )unge?s?ndlUntersuchungen seit dem Jahr 1899 (WIEGAND,
- 4 -32
OGLU, G, . )
Sna éa§7 & SCOTT, B. (1991): Late Cenozoic crustal extension
(1992)-1¥hformatlon in west Turkey. Geol.Mag., 128, 155-166.
5 teéto e age of thg Buyik Menderes graben (west Turkey) and
2 (gggéimpllcatlons. Geol.Mag., 129, 239-242.
the eas v ) - ; g 5 ): Das postorogene Kénozoikum in Griechenland
neiakr] BIBAIOBAKN o (549 omgﬁkﬁmbgle von Griechenland, Beitridge zur Regionalen /
9le der Erde (JACOBSHAGEN, V. ed.), 19, 209-240,.

Basin development. may have seized after the early Pliocene
gave rise to the development of a karstic surface on top of
Milet formation with some preserved relics of red soil.

The creation of the cuesta landscape between Milet-Didyma is ;:T
result of Plio-/Pleistocene uplift and tilting of Neogene sedi-
ments. j

The severe earthquakes which have occurred in this area in rece
years indicate that the faults which form the boundary of the
deres Graben and adjacent areas are still active. .

The structural relief of the tilted basin fill may reach some
m (comp. contour map of fig. 5).

GEOMORPHOLOGY, HYDROGEOLOGY , AND ENVIRONMENT OF MILET AREA
In the uplifted northern part of the basin the Pleistocene rel!
is northward increasingly incised into the structural relief.
rate of erosion prior to the late Pleistocene/Holocene may €¥
300 m in the area of the present Menderes valley fill. The €
dates of sliding processes of huge rock units are not known-
+he one hand they depend on the relief cut into the tilted
£i11 after the early Pliocene. On the other hand they came ma
into existence prior to the late Pleistocene rising sea

(comp. SCHRODER 1991}.

.

The late Pleistocene marine transgression invaded deepl
erosional configuration of the early Menderes valley. The ~
Holocene "Latmos Bay" may have reached the position of Hagnesil
the easternmost Ionian settlement (BINGOL, SCHRODER & Y2
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