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Bat1 Anadolu’nun en geng ve 6nemli yapisal elemanlarindan biri olan Gediz Grabeni havzasi, Kuvaterner
doneminde dikkat ¢ekici jeolojik ve jeomorfolojik asamalari olan bir evrim ge¢irmistir. Kuvaterner

basindan bu yana akmis olan eski ve yeni Gediz nehirleri ile degisik boyutlardaki goller, K-G genisleme
rejimi iginde gelisen tektonik denetimli bir havza evrimi siirecinde ¢okellerini dolgulamistir.

Bu ¢aligmada Gediz havzasiin erken ve ge¢ Kuvaterner sirasinda sinsedimanter tektonizmayla degisen
karakteristikleri ¢okel fasiyesleri ve ortamsal dzellikleri tanitilmakta, nehrin denizle bulusma seriiveninin
Kuvaterner sonlarinda, olasilikla Holosen ortalarinda gerceklestigi vurgulanmakta ve havzanin Kuvaterner
boyunca gecirdigi jeolojik-jeomorfolojik evrim yorumlanmaktadir.

Anahtar kelimeler: Bati Anadolu, Gediz Nehri, Gediz Grabeni, Kuvaterner, paleocografya, tektonik
denetim.

ABSTRACT

The Gediz Graben basin, one of the youngest and important structural elements of the Western Anatolia,
has an evolutionary history with markedly geologic and geomorphologic phases during the Quaternary.
The old and actual Gediz River, running since the beginning of the Quaternary, and various sized lake
have deposited their sediments during a tectonic-controlled basin evolution processes developed in N-S
extension regime.

In this study, sedimentary facies, environmental properties and characteristics of the Gediz basin changed
by synsedimentary tectonics during the early and late Quaternary are explained. Also it is emphasized that
the joining adventure of the river with the sea was probably lived in the middle of the Holocene, and the
geologic and geomorphologic evolution of the river in the Quaternary is interpreted.
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GIRIS

Bat1 Anadolu’nun D-B uzanimli grabenlerinden
biri olan Gediz Grabeni’nin olusumunu
denetleyen  tektonizmayi, havzanin  ¢okel
dolgusunun stratigrafisi ve sedimantolojik
ozellikleri ile bolgenin jeomorfolojik

karakteristiklerini ele alan ¢ok sayida jeolojik ve
jeomorfolojik (Ering, 1954, 1955, 1978; Arpat
ve Bingol, 1969; Eisma, 1978; Dewey ve
Sengor, 1979; Erol, 1982; Ozaner ve Bozbay,
1982; Kozan, 1982; Bircan ve dig., 1983; Aksu
ve Piper, 1983/1984; Aksu ve dig. 1987,1990;
Sengor, 1987; Yagmurlu, 1987; Roberts, 1988;
Iztan ve Yazman, 1990; Paton, 1992; Cohen ve
dig., 1995; Dart ve dig., 1995; Ediger ve dig.,
1996; Emre, 1996 a,b; Seyitoglu ve Scott, 1996;
1996; Gilirsoy ve dig., 1998§;
Kogyigit ve dig., 1999; Seyitoglu ve dig., 2000;
Yilmaz, 2000; Yimaz ve dig., 2000; Sozbilir,
2001, 2002; Seyitoglu ve dig., 2002; Bozkurt ve
Sozbilir, 2004; Emre ve dig., 2005; Kazanci ve
dig., 2009, 2011, 2012) ve paleocografik verileri
de kullanan arkeolojik (Cilingiroglu, 2009)
arastirma yapimistir. Cok 1yi yiizlekler veren

Yusufoglu,

cokel dolgusu havza olusumu ve yersekilleri
gelisiminin  anlagilmasinda son derece zengin
gozlem olanaklar1 sunmaktadir.

Bat1 Anadolu’nun en Oonemli
akarsularindan biri olan Gediz Nehri’nin i¢inde
aktig1 Gediz havzasi, iilkemizde en ¢ok calisilan
alanlardan birisi olmustur. Ancak biitiin bu
caligmalarda nehrin ve iginde aktigi havzanin
olusumu ve havza c¢okellerinin  gelisim
oykiisiiniin yeterince anlatildig1 sdylenemez. Bu
calisma s6z konusu boslugu kismen kapatmayi

amaglamaktadir.

Burada Gediz Nehri’nin ge¢ Kuvaterner
boyunca gecirdigi jeolojik ve paleocografik
evrim sergilenirken, Gediz Grabeni i¢inde erken
Kuvaterner’den itibaren akmus olan eski Gediz
Nehri ve onunla yanal iliskili aluviyal sistemlerin
olusturdugu jeolojisi,
ozellikleri ve istiflenme diizenine de kisaca
deginilecektir (Sekil 1).

cokellerin fasiyes
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GEDiZ GRABENI VE PLEYIiSTOSEN
COKELIMI

Gediz Nehri’'nin jeolojisini ve evrimini ele
almadan o©nce Gediz Nehri'nin ne zaman
olusmaya ve c¢okel dolgulamaya basladig
sorusuna yanit aramak gerekir.

Gediz Grabeni’nin i¢inde bulundugu
bolge Neojen ve  Kuvaterner
dolgulanma, tektonik  ve
bakimindan karmasik bir evrim gec¢irmistir. Bat1

boyunca
jeomorfoloji

Anadolu’da Orta Miyosen’den itibaren agilmis
olan fay denetimli Neojen havzalarmm genel
uzanimi KD-GB’dwr. Bu graben havzalarinda
Orta Miyosen siiresince ¢okelmis olan dolgular,
kuzeyde Kiitahya-Usak dolayinda genellikle
fluviyal, deltayik ve golsel ortamlari, giineyde
Aydin-Denizli-Mugla yorelerinde ise bashca
golsel ortamu karakterize ederler (Kaya, 1980;
Leflef, 1980; Yilmaz, 2000). Bir baska deyisle,
bu donemde fluviyal sistemler pek cok yerde
kabaca kuzeyden giineye dogru gelismis ve
goller ise gilineyde yer almis ve zaman zaman
kuzeye ilerlemistir. Orta Miyosen’den Pliyosen’e
kadar ulasan yaslara sahip dolgular iceren ve
ozellikle Gediz Grabeni’nin kuzeyinde belirgin
olan bu KD-GB uzanimh graben havzalarmm,
K-G genislemeyle ortaya ¢ikan D-B ve KB-GD
uzaniml grabenler ile kokensel iligkileri yoktur.

Gediz Grabeni’nin bugiinkii KB-GD
uzanimh bi¢imlenisi, Bati Anadolu’'nun K-G
dogrultulu genislemesiyle birlikte Kuvaterner
bagmndan  itibaren gelismeye  baslamustir.
Grabendeki erken donem ¢okeliminin yasmi
veren mikromemeli faunasi ge¢ Villaniyen-erken
Bihariyen’t  karakterize etmektedir (Sarica,
2000). Ancak daha once Geg Pliyosen i¢inde ele
alman Villaniyen katinin ve erken Bihariyen’in,
Kuvaterner baslangicmin ICS tarafindan 2,59
milyon yil Oncesine indirilmesi nedeniyle erken
Kuvaterner’e tagmmma zorunlulugu dogmustur
(Kazanci, 2009; Mascarelli, 2009; ICS, 2013).

Biiyiik Menderes Grabeni’ndekilerle aym fasiyeslere
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sahip olan ve bu nedenle bu iki grabenin
neredeyse bir ayna gorliniimiine sahip olmasini
saglayan bu cokellerin olusturdugu istifin orta
kesiminden de Biiyilk Menderes Grabeni’nde
gec Pleyistosen (Toringiyen) yasi elde edilmistir
(Unay ve dig., 1995; Unay ve Bruijn, 1998;
Unay ve Goktas, 1999; Goktas ve Hakyemez,
2000; Sarica, 2000). Gediz
acilmasiyla iligkili olan Kuvaterner yash aluviyal

Grabeni’nin

ve fluviyal ¢okeller, 6zellikle grabenin aktif olan
gliney kenar1 boyunca kesintisiz yiizlekler verir.

Cokel istifin en alt kesimi, kirmmuzi renkli
alivyon yelpazesi cakiltaglar1 (Q1) ile yerel
olarak golsel kiltas1 ve silttast icerikli (Q3), gri
renkli fluviyal kumtasgi-silttasi-cakiltasi
ardalanmasmdan (Q2) meydana gelen, 1000
metreden kaln bir istifle karakterize olur (Sekil
2). Bu istif, havzann bati ve kuzeybati
kesimlerinde  ylizeyleyen ve Goktas ve
Hakyemez (2000) tarafindan Biiyiik Menderes
Grabeni’nde tanimlanan “Hidirbeyli {iyesi’nin
denestirilebilir esdegeri olan, katmanlanmasi
belirsiz veya masif goriinlimlii kiltasi, silttasi ve
kumtagi1 diizeylerinden olusan golsel ¢okellere
(Q3), kumtasi ve silttast bilesimli  deltaik
fasiyesler aracihigiyla yanal yonde gecis gosterir.
Q2 ile simgelenen aksiyal fluviyal sistem, yani
eski Gediz Nehri’nin tortullasma ekseni, siyrilma
etkinlik
glineye kaymis ve Q2 istifi QI istifinin {izerine

faymm Pleyistosen’deki stirecinde
asma yapmistir. Mikromemeli faunasina gore
Gediz ve Biiylik Menderes graben dolgularmimn
yasi, ge¢ Villaniyen’den (erken Pleyistosen)
erken Toringiyen’e (ge¢ Pleyistosen) kadar
uzanr (Unay ve dig., 1995; Unay, 1997:
yaymlanmams veri hakkinda sozIii goriisme;
Sarica, 2000).

Nemli  iklimde
yelpazelerini  temsil eden,

olusmus  aliivyon
300-600 metre
arasmnda degisen kalinliklardaki, sarimsi kahve
renkli, kotii-orta boylanmah cakiltasi-egemen
istif (Q4), iist yas1 olasilikla erken Toringiyen’e

cikan Q2 istifini -siyrilma fay1 6niinde- uyumsuz
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olarak orter. Q4 istifinin havzanin KB’sindaki
yelpaze deltayik  karakterdeki
denestirilebilir esdegerleri ise, gol alanlar

deltas1 ve

iizerine ilerleyerek Q3 c¢okeliminin gerceklestigi
gollerin giderek kiigiilmesine neden olmustur.
Yani, yanal giriklik iligkisiyle baglayan fluviyal ve
aliiviyal tortullagsma, havza tabanini olusturan
tavan blogunun siirekli giineye egimlenmesi
sonucunda Q2 istifinin Q1 {izerine asmasiyla
sonuclanmis; Gediz Nehri tortullasma ekseni de,
olasihkla Q4 orgiilii akarsu-egemen aliivyon
yelpazesi  olusumunu “supra-
detachment” faylanmanin denetiminde tekrar
kuzeye kaymistir.

tetikleyen

Bu dolgulanma evresinden sonra,

grabenin  aktif giiney kenarinda “supra-
detachment” faylarm yine havza yoniinde go¢
etmesiyle olugsmus, moloz akmasi ¢akiltaglarinin
egemen oldugu, yaklagik 100 metre kalmhginda
ve olasilikla en ge¢ Toringiyen yash yerel
aliivyon yelpazesi ¢okelleri de (QS5: telescoping
fan deposits), yiikselen Q4 istifi ve Onceki
Kuvaterner c¢okelleri icine kazinmis vadilerin

oniinde geligmistir.

Istiflenmeye iliskin bu veriler, &nceki tiim
istifler1 kesen en gen¢ ana aktif fayin Oniinde
gelismis aliivyon yelpazesi ve akarsu ¢okellerinin
en ge¢ Toringiyen’den sonra c¢okelmeye
bagladigini, bir baska deyisle halen gelisimi
sirmekte olan bu aliivyon yelpazeleri ve
akarsularm Holosen’den itibaren ortaya ¢iktigim

isaret etmektedir.

GEDIiZ GRABENINDE GEC KUVATERNER
ISTIFLERI

Stratigrafik diizeni yukarida genel olarak verilen
Pleyistosen yash ¢okel istiflerinin iizerine, havza
icinde Holosen c¢dkelleri dolgulanmistir. Bu
cokeller halen havzayr doldurmaya devam
ettiginden, yalnizca kenar fasiyesleri, bolgesel
yiikselim nedeniyle havza kenarlarinda yan kol
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Sekil 2.  Inceleme alaninin genellestirilmis

stratigrafi kesiti (Goktas (2012)’den
alinan litostratigrafi diizeni, ICS (2013)
kronostratigrafi diizenlemesine gore
revize edilmistir).

Figure 2. Generalized stratigraphical section of
research area (After Goktas (2012);
revised based on ICS (2013) time scale).

akarsularin kazmmalariyla olusan birkag metrelik
yarmalarda smirh yiizeylemeler vermektedir. Bu
nedenle DSI arastirma kuyularmmn loglarma
basvurularak bashca Holosen c¢okellerine ve
kismen de Pleyistosen g¢okellerine ait litolojik
bilgiler saglanmistir.

Bu kuyularda Pleyistosen ve Holosen yash
cokelleri kesin olarak aymt etmek miimkiin
olamasa da, ¢okelme hizlar1 bakimindan Holosen
siiresince miimkiin

cokelmesi olmayan

kalmhklardaki golsel ¢okellerin varhigi, istiflerin
bir kisnunin Ust Pleyistosen’e ait olabilecegini
gostermektedir.

Calismada havzanin bat1 kesiminde agilan
toplam 22 adet DSI
incelenmis ve litoloji tanimlamalar1 ¢dokelme
ortamlarmi yorumlamak
degerlendirilmistir  (Sekil 3). Bu kuyular
Saruhanli-Manisa arasinda (7647, 7648, 45244,
16861-A, 7646, 31886, 7645, 18711, 18717,
3824-A  nolu kuyular), Turgutlu-Alasehir
arasinda (3823, 3822-A, 43658 nolu kuyular),
Akhisar dolaymmda (20984, 16986, 6305, 6188,
18716) ve Turgutlu-Kemalpasa arasinda
(57412, 3981, 59487, 49077 nolu kuyular) yer
almaktadir.

kuyusunun loglar

amactyla

Kuyularda kesilen litoloji topluluklar1 bes
grupta toplanmustir. Yalnizca 16861-A, 31886,
16986 ve 6305 nolu kuyularda goézlenen ve
Kuvaterner tortullasmas1 oncesi temel kayalarini
olusturan ilk grup, Neojen golsel kirectaglari ile
Mesozoyik yash denizel kirectaslarini da kapsar.

Kuyulardaki Kuvaterner c¢okelleri ise
baghca dort grupta toplanmis ve bunlar 1)
aliivyon yelpazesi ¢okelleri, 2) akarsu c¢okelleri,
3) golsel ¢okel arakatkili yelpaze deltasi ve delta

cokelleri ve 4) golsel ¢okeller olarak
tanimlanmuistir.
Incelenen  DSI  kuyu  loglarmm

tanimlamalar1 asagida verilmistir (Sekil 3):

7647 nolu kuyunun 85 metrelik {ist
kesiminde olasilikla kuzeydeki havza kenarinda
gelismis yelpaze deltasma ait olan ve gri renkli
kii¢iik cakil, kum ve siltlerden olusan c¢okeller
kesilmistir (Sekil 3A). Alttaki 120 metrelik
kesim ise kahvengi, kumlu golsel kiltas1 ve
silttaglarindan olusur.

7648 nolu kuyunun iist 130 metresinde
KD’dan Saruhanl’ya dogru gelismis olan
deltaya ait bej ve kahverengi kum, ¢akil ve siltler
gecilmistir. Alttaki 49 metrelik kesim ise kahve
ve gri-mavi renkli, kumlu golsel kiltaslarindan
olusmaktadir.



45244 nolu 158 metrelik kuyuda yalnizca
kuzeyden giineydeki gole dogru gelismis olan
deltaya ait ¢okeller gozlenir. Bunlar gri renkli
killerden olusan golsel arakatkilar icerir. Delta
cokelleri bej-gri renklerde, kiiciik c¢akil ve
kumlardan olusmustur.

16861-A  nolu
metresinde beyaz-gri renkli kum ve siltlerden

kuyunun  ist 28

olusan akarsu ¢okelleri yer almaktadir. Daha
alttaki 74 metrelik kisim “bej renkli kumlu kil”
olarak tanimlanmis ve golsel c¢okel olarak
yorumlanmistir. Holosen ¢okellerinin  altinda
Kuvaterner oncesi temeli olusturan Mesozoyik
yash kiregtaglar1 yer alir.

7646 nolu kuyunun dstten 115 metrelik
boliimiinde gri renkli cakil, kum ve kil-silt
diizeylerinden olusan ve akarsu g¢okelleri olarak
yorumlanan litolojiler gdzlenmistir. Sondajin hemen
KD’sunda yiizeyleyen fliiviyal ¢cokeller i¢inde, orta
Pleyistosen’i gosterdigi bildirilen biiylik memeli
kalntilar1 (Palaeoloxodon antiquus Falconer ve
Cautley, Cervus elaphus Linné, Equus sp.)
bulunmustur (Sahinci, 1976). 185. metreye kadar
devam eden sondajmn alt 70 metrelik boliimiinde ise
gri renkli, tistte daha fazla kumtasi diizeyleri iceren
ve golsel ¢okel olarak yorumlanan kiltasi-egemen
bir istif gortiliir.

31886 nolu kuyunun iist 48 metresi
boyunca gri renkli g¢akil, kum ve siltlerden
olusan akarsu ¢okelleri gecilmistir. Bunun
altinda, 73 m kalmhgindaki gri renkli golsel
kiltasi-kumtasi istifi, Kuvaterner Oncesi temeli
temeli olusturan beyaz renkli Neojen killi
kiregtaslarina kadar devam eder.

7645 nolu aliivyon
yelpazesinin iizerinde yer alir ve sondajin list 88

kuyu Manisa

metresi akarsu ¢okellerini kesmistir. Toplam 220
m derinligi olan kuyunun alttaki 132 metresinde
ise golsel kum ve killer gézlenmistir.

18711 nolu kuyuda kesilen istifin iist 70
metresi bashca kaba cakiltaglarmdan meydana
gelen aliivyon yelpazesi ¢okellerinden, altindaki

H. Yavuz HAKYEMEZ, Fikret GOKTAS, Tevfik ERKAL

75 metrelik kesim akarsu kokenli kiigiik cakilli
kumlar ve siltlerden, en alttaki 45 metrelik istif
siltlerden

ise bej renkli golsel kil ve

olusmaktadir.

18717 nolu kuyu Caldag’m hemen
gilineyinde, havza kenarinda yer alir ve iistteki
bej-kahve renkli ¢akil ve kaba kumlardan olusan
akarsu cokellerinin yalnizca 9 m kalinhiginda
kesilmesinin nedeni bu olabilir. Daha alttaki 145
metrelik kesimde ise gri-yesil-bej renklerdeki
golsel killer yer almaktadir.

3824-A nolu kuyunun en iist 56 metrelik
kesimi akarsu kokenli olarak yorumlanan gri-
yesil renkli ¢akil ve kumlardan olusur. Bunlarin
altinda 54 m kalmhgmda, mavi-yesil-bej renkli
golsel killer bulunur. Daha altta, yer yer kum
arakatkih ir1 c¢akillardan olusan 26 metre
kalinhgindaki kesim ise kuzeyde yer alan
Caldag’dan kaynaklanmis yelpaze deltasi veya
yan kol akarsularin ¢okeli olarak yorumlanmustir.
En alttaki 26 metrelik boliim, golsel olarak
yorumlanan yesil renkli, kumlu killerden
ibarettir.

43658 nolu kuyuda tiimiiyle cakillh kum
ve siltlerden olusan akarsu ¢okelleri kesilmistir.

200 m derinliginde agilan 20984 nolu
kuyunun tstten 95 metrelik kesiminde golsel kil
ve silt arakatkih kaba cakiltaglarindan olusan
yelpaze deltas1 ¢okelleri kesilmistir (Sekil 3B).
Istifin alt boliimii ise, ¢ok az kum ve kiiciik ¢akil
ince diizeyleri igeren bej renkli gdlsel killerden
olusmaktadir.

16986 nolu kuyunun {ist 135 metresinde
kalm kumlu cakil diizeylerinin yine kaln silt-kil
diizeyleriyle ardalanmasindan olusan yelpaze
deltasi-gdl ¢okeli ardalanmasi goriilmektedir.
Bunun altindaki 45 metrelik ¢okel istifi ise
tiimiiyle bej renkli, golsel kil ve siltlerden olusur.
Daha altta, olasilikla Kuvaterner Oncesi temele
ait olast Mesozoyik yash denizel kiregtaslari
gozlenmistir.
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Sekil 3. Gediz Nehri havzasi bati kesiminde incelenen DSI kuyularinin kayitlar1 ve yalinlastirilnus fasiyesleri: A.
Saruhanli-Manisa-Alasehir arasi, B. Akhisar yoresi; C. Turgutlu-Kemalpasa yoresi.

Figure 3. Simplified facies of DSI well logs investigated in the western part of the Gediz River basin: A.
Saruhanli-Manisa-Alasehir district, B. Akhisar district; C. Turgutlu-Kemalpasa district.



6305 nolu kuyuda kesilen istifin timii
kizil kahverengi golsel killerden olusmaktadir.
Bu killer Mesozoyik yash temel iizerinde yer
almaktadir.

6188 nolu kuyunun tstteki 145 metrelik
kesimi cakil, kumlu c¢akil ve kil-silt
ardalanmasmdan olusmus, yelpaze deltasi
olarak yorumlanan bir istif sunar. Toplam 270
m olan kuyunun bunlarin altinda kalan kesimi
yesil renkli, golsel kumlu silt ve killerden
ibarettir.

3823 nolu kuyuda kesilen istifin list 70 metrelik
kismi akarsu kokenli, kiigiik cakilli kumlar ve
cakillardan olusur. Bunun altindaki 95 metrelik
kesim ise golsel ince kum ve siltlerden ibarettir.

3822-A nolu kuyunun istteki 42
metrelik kesiminde akarsu c¢akillar1 bulunur.
Alttaki 145 metrelik kesim de baslica kumlu
killerden olusmaktadir. Genellikle gblsel killerin
kesildigi 18716 nolu kuyunun 250. metresi
dolayinda cakill yelpaze deltas1 ¢okellerine
rastlanmustir.

57412 nolu kuyunun ist 56 metrelik
boliimii aliivyon yelpazesi ¢akiltaglarmdan, onun
altindaki 40 metrelik kesimi ise golsel killerden
olusmustur (Sekil 3C). Bunlarm altinda
Kuvaterner oncesi temel (Mesozoyik denizel
kiregtaslar1) temel bulunur.

216 m derinligindeki 3981 nolu kuyuda
cok az cakil-kum arakatkili, yesil renkli golsel
killer kesilmistir.

Erken Kuvaterner c¢okelleri {iizerinde
acilmis olan 59487 nolu kuyuda istifin iist 15
metrelik bolimii golsel kiltasi, sonraki 110
metrelik boliimii akarsu kokenli kumtasi-silttagi
ardalanmasi ve en alttaki 125 metrelik boliimii
golsel killerden olusur.

49077 nolu kuyunun iizerinde yer aldig1
aliivyon yelpazesine iliskin ¢okellerin yalnizca
15 metrelik kalmhgi, bu en geng yelpazenin ¢ok
yakmn bir donemde dolgulanmaya basladigini
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gosterir. Bunun altinda yer alan istif baslica
golsel kiltas1 ve kumtaglarmdan olusmaktadir.

Bu kuyu verileri ve giincel fasiyeslerin
graben icindeki dagilim gdstermektedir ki,
Gediz Nehri havzasmin bati kesiminde Holosen
istifinin {ist kesimi havza kenarlarinda yelpaze
deltas1 ve delta ¢okellerinden olusurken, havza
ortasinda akarsu ¢okelleri yer almaktadir.
Ancak havzanm batisindaki kuyularda bu kaba
kirmtihlarin altinda golsel ¢okeller bulunmakta
ve havza kenarlarinda bunlar birbirleriyle
giriklik  gostermektedir. ~ Ote
Saruhanl’'nin  KD’sunda, Nuriye koyliniin

yandan,

hemen batisindaki bogazin Oniindeki eski
deltanin yiizey morfolojisi ve dagitim kanallar
ag1  hava

fotograflarmda  agik  olarak

gozlenmektedir. Bu  nedenle  Saruhanh
dolayindaki kuyularda ilk kesilen ¢dokeller

“deltaik” olarak yorumlanmustir.

TARTISMA

Asagida Gediz havzasmin Pleyistosen ve
Holosen evrimleri ayr1 ayr1 tartisilmustir.
Glinlimiizdeki ¢okelme sistemlerinin baglangici
olmas1 ve elde edilebilen verilerin zenginligi
nedeniyle Holosen evrimi daha ayrintii olarak
verilmistir.

Pleyistosen

Gediz Grabeni’nin i¢inde bulundugu bolge
Neojen ve Kuvaterner boyunca dolgulanma,
tektonik ve jeomorfolojik bakimdan karmasik
bir evrim gec¢irmistir. Bati Anadolu’da erken
Miyosen’den itibaren K-G ve KD-GB
dogrultulu faylar tarafindan acilan ya da
smirlanan Neojen havzalarmm genel uzanim
KD-GB’dir. Ozgiin olarak golsel cokellerin
dolgulandigi bu grabenler, K-G genislemeyi
simgeleyen  D-B uzanimhi  grabenlerin
acilmasindan ¢ok once olusmustur ve onlarla
kokensel baglantilar1 yoktur (Kaya, 1979;

Yilmaz, 2000).



Gediz Grabeninin Kuvaterner Jeolojisi ve Evrimi

¥ 2

kiltas1 ve silttaglarmdan olusan gélsel ¢okeller.

Sekil 4. Kemalpasa Holosen ¢okiintiisiiniin kuzey kenarindaki Erken Kuvaterner’e ait mavimsi gri-bej renkli

Figure 4. Early Quaternary lacustrine deposits composed of bluish gray to beige coloured claystone and

siltstone at the northern margin of the Kemalpaga graben formed in Holocene

Gerek yiizeyde gozlenen fasiyes dagilimi
gerekse kuyu loglarimdan elde edilen veriler,
Gediz Grabeni igindeki fluviyal sistemin akig
yoniiniin Kuvaterner basindan itibaren KB’ya
dogru oldugunu gostermektedir. Giineydeki ana
styrilma faymin tavan blogu iizerinde yaygmn
yiizeylemeleri olan Kuvaterner yash aluviyal ve
fluviyal ¢okeller, Kuvaterner basindan itibaren
KB-GD dogrultusunda olusmaya baslamis olan
Gediz Grabeni i¢inde kuzeybat1 yoniinde akmug
olan bir “eski Gediz Nehri” ve bu nehre kuzey
ve glineyden kavusmus olan aliivyon
yelpazelerinin iirtinidir (Sekil 1).

Fluviyal sistemin kuzeybatiya dogru akmus
olmasma iligkin iki énemli kanit bulunmaktadir.
Bunlardan ilki, Turgutlu’nun giiney ve batisinda

Q4 cakiltaslar arasinda golselsilttasi
arakatkilarmin  yer almasi ve Kemalpasa
¢okiintiisiiniin  kuzey kenarinda, Kemalpasa
Organize Sanayi Bolgesi ile Cobanisa arasinda
yapimi siiren demiryolu yarmalarinda Erken
Kuvaterner’e ait mavimsi gri-bej renkli kiltas
ve silttaglar1 ile temsil edilen golsel ¢okellerin
yiizeylemesidir (Goktas, 2012; Sekil 4). Ikinci
kanit ise havzanin dogu kesiminde gerek havza
kenarlarinda gerekse DSI arastirma kuyularmda
yalnizca fluviyal ¢okeller gozlenirken; havzanin
bati-kuzeybat1 kenarlarinda kalintilar1
yiizeyleyen ve  Manisa-Saruhanh-Turgutlu
arasndaki ovada aclan DSI arastrma
kuyularmin  hemen hepsinde kesilen, ayrica
havzanin kuzeybati kesiminde sadece kesilen



bolimii bile ¢okelme hizlar1 bakimindan
Holosen stiresince ¢okelmesi miimkiin olmayan
kalmhklardaki, kapali bir golii karakterize eden,
yiiksek organik gere¢ icerikli, siyahimsi koyu
gri
veriler, Manisa-Saruhanh-Turgutlu arasmda ve
Akhisar

Holosen gollerinin, Pleyistosen ddneminden

silttagi-kiltagt istifinin bulunmasidir. Bu

Kemalpasa ile ¢okiintiilerindeki

kalint1 olduklarmni gosterir.

Paleocografya haritalarmmda (Sekil 5)
Gediz havzasmin Kuvaterner boyunca gegirdigi
sedimanter ve jeomorfolojik evrimi sirastyla
Sekil 5Sa,
Pleyistosen’deki evrimini gostermektedir.

gosterilmektedir. havzanin gec

Holosen

Grabenin aktif giiney kenarinda, ana styrilma
faymmn kuzeyinde yer alan ve Holosen ¢okelleri ile
Pleyistosen ¢okelleri arasinda smir olusturan ana
aktif faym taban blogu tizerinde Erken Kuvaterner
fluviyal cokellerinin yaygm olarak ylizeylemesi,
olasihikla
Gediz Nehri havzasi dolgulanma ekseninin -bir
baska deyisle Gediz Nehri yatagmm- styrilma fayi
fay sisteminin (supra-detachment fault

Pleistosen sonu-Holosen baslarinda

iizeri
system) havzaya dogru ilerlemesi sonucu olarak
kuzeye goc ettigini gostermektedir.

Kuzeye, yaklasik bugiinkii konumuna
kayarak kuzeybatiya akmaya devam eden yeni
Gediz Nehri boyunca ve bu nehre kavusan yan
kollar oniinde gelisen dolgulanmanimn tarihi,
Holosen sirasinda oOnemli olaylar1 kapsar.
Saptanabilen insan yerlesimleri ve uygarliklari

da nehrin bu evriminden etkilenmis olmahdir.

Sekil 5b, Gediz Nehri havzasmn
Holosen’deki evriminin ik asamasint
gostermektedir. DSI  arastirma  kuyularinda,

Manisa-Saruhanli-Turgutlu arasinda fluviyal kum
ve cakillh kumlar tarafindan ortiilmiis olan golsel
kil ve siltler kesilirken, grabenin bu alanmin
dogusunda kalan kesiminde yalnizca kumlu ve
cakill fluvial ¢okeller gézlenmektedir (Sekil 2, 3).
Bu kayitlar, Holosen’de kuzeye kaymus yeni
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yatagmda onceki gibi kuzeybatiya akmaya devam
eden Gediz Nehri’nin Holosen baslarinda da
Manisa-Saruhanli-Turgutlu arasinda yer alan eski
bir gble bosalmaya devam ettigine isaret eder.
Havzanin batisindaki irili ufakl gollerin varhigmi
dolayh yonden belgeleyen bir diger kanit da,
gollerin  bulundugu hicbir  antik
yerlesimin bulunmamasi ve saptanan yerlesimlerin

alanlarda

tiimiiniin gol cevrelerinde yer almasidir. Doneme
iliskin paleocografya haritasmda goriildiigii gibi
(Sekil 5b), Holosen baglarimda bolgedeki yerlesim
yerlerinin bir kismu Kemalpasa golii kiyillarmda
Nemrut),
kuzeyde Akhisar-Golmarmara arasindaki iki

(Ulucak, Yenmis, bir kismu da
kiigiik g6l cevresinde (Kayislar, Nuriye,
Alibeyli, Arpali II) yer almaktadwr (French,
1965, 1969; Meri¢, 1993: Cilingiroglu, 2009).
DSI
kanallarinda

Bugiin kurumus olan ve ¢dokelleri

tarafindan  acilmis  drenaj
yiizeyleyen Akhisar g¢evresindeki kiicliik goller
topografik olarak algak alanlar olusturur.
Holosen basinda bu gdllerin giineydoguya akan
dereler aracilifiyla birbirleriyle baglantili oldugu
diisiiniilmektedir. ki kiigiik kuzey géliine giren
akarsularn yalnizca birka¢ km®’lik kiiglik
deltalar1 varken, gilineybatiya yonelimli dar bir
vadiden gecerek giineyde yer alan Manisa-
blyiik gole
gollerin

Saruhanli-Turgutlu  arasmdaki

(Manisa goli) kuzeydeki suyunu
bosaltan akarsuyun (bugiinkii Kum Cayi’nin
atas1) oOniinde, Nuriye Koyl yakmmdaki vadi
cikisinda biiyiik bir delta gelismistir. Bu deltanin
dagitim kanallarinin izleri 1:35.000 6l¢ekli hava
fotograflar1 ve Aster goriintiilerinde net olarak

secilebilmektedir (Sekil 6).

Aym donemde Gediz Nehri'nin Alagehir-
Turgutln arasmda aktimi ve Turgutlu dolaynda
Manisa goline kavustugu  diistiniilmektedir.
Olasilikla, bugiinkii Gérdes Cay1 ile Gediz Nehri'nin
graben disindaki kesiminin atalari, temel kayalari i¢ine
kazmmug birer yan kol olarak eski Gediz Nehri’ne
kuzeydogudan birlesmekteydi. Bunlardan daha
giineydoguda, Salihli'nin kuzeyinde yer alam, Gediz
Grabeni’nin kuzey kenarmnda, Adala Ilgesi'nin 14.5
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km kuzeydogusundaki Divlittepe konisinden yaklagik
25.000 yil 6nce ¢ikarak Gediz Nehri vadisine yonelen
bazalt akmtismin (Divlittepe Volkanitleri: Ercan,
1982 ve 1993) i¢ine kazmmustrr. Giintimiizdeki
Gediz Nehri’nin akis yukari kesimini olusturan bu
akarsu vadisinin graben ovasma kavustugu yerde
bir aliivyon yelpazesi gelismistir. Bu dénemde
baghca aliivyon yelpazeleri, grabenin giiney
kenarindaki aktif normal fay boyunca birlesik
yelpazeler olusturarak gelismis, kuzey kenarda ise
yelpaze gelisimi goreli smirh kalnugtir.

Ote yandan Holosen baslarinda,
Menemen’in = dogusunda  bashca  Neojen
volkanitlerinden meydana gelen KD-GB

uzanimlh bir sirt, Manisa golii ile Ege Denizi
arasmnda bir bariyer konumundaydi. En gec
Pleyistosen-erken  Holosen'de  tiim  diinya
denizlerindeki gibi Akdeniz ve Ege Denizi'nde
de deniz diizeyi bugilinkiine gore yaklasik 90-
130 m daha algakt:1 (Shackleton, 1987;
Fairbanks, 1989; Colonna ve dig.,1996;
Fleming ve dig., 1998; Waelbroeck, 2001;
Chappell, 2005; Miller, 2005; Caputo, 2007) ve
Ege Denizi Menemen batisinda bir korfez
Buradaki dogu

kenarinda bat1 yoniinde akan bir akarsuyun

olusturmaktaydi. korfezin
oniinde olusan bir yelpaze deltas1 denize dogru
biiyiimeye baglamis ve bu akarsu yatagim
Dumanh Dag ile Yamanlar Dagi arasinda
geriye, doguya dogru asmdirmaya bagslamisti.
Manisa tarafinda da goliin batisindaki kii¢iik bir
bir akarsu da yatagmi bati yoniinde geriye
asindirryordu. Es zamanh olarak, eski Izmir
Korfezi'nin giiney kenarindaki “Izmir Fayr”
(Emre ve dig., 2005) oniinde kiiclik yelpaze
deltalar1 gelismekteydi (Sekil 5b).

olasilikla,
gilineydeki ana siyrilma faymin tavan blogunun
kuzeydeki iki
kiigiik s1g goliin sularmi giineye akaclamasina

Ikinci evrenin  basinda,

glineye egilmesinin artmasi,

neden olmustur. Muradiye batisindaki sol yonlii
dogrultu atimh transfer fay zonunun (Emre ve
dig., 2005) etkinleserek bati1 kesiminin goreli
yiikselmesiyle, Dumanl Dag ile Yamanlar Dag1
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arasinda Menemen ve Manisa yOnlerine

akmakta olan iki akarsu yataklarm hizla
batidaki
kapmis ve Manisa golii ile Menemen yelpaze
deltasi Gediz

Denizi’ne baglantisini saglayan dar ve derin bir

derinlestirmis; akarsu dogudakini

arasinda, Grabeni’nin Ege
vadi olugsmustur. Bu vadinin ac¢ilmasi, daha
yiiksekte yer alan Manisa goli suyunun
(Menemen’de delta gelisimini de tetikleyerek)
Denizi’ne bosalmasi

(Sekil  5c). Bu
sonucunda, Gediz havzasinda fluviyal sistem

Ege sonucunu

dogurmustur bosalimin
eski gol alan {lizerine de ilerleyerek egemen
olmustur. O donemin Nif Cayr’nin sular1 da,
Turgutlu giineyinde agilan vadiden gegerek
yaklasik Gediz Nehri’ne
kavustugu yerden goliin bosalimiyla taskin

olarak  bugiin

ovasma doniisen alan lizerinden Gediz Nehri’ne
bosalmistir. Biiyilk Manisa goliiniin bu sekilde
ortadan kalkmasi, havzanmn paleocografik

evrimindeki en 6nemli olaydir.

Ering (1954, 1955) Menemen bogazmimn
acilmas1 ile ilgili olarak ¢esitli alternatifler ileri
stirmiigtiir. Erkal ve Hakyemez (1993) ile
Hakyemez ve dig. (1999) ise bunlardan “Manisa
gOliiniin tagsmas1 ve akarsu geriye asmdirmasi
sonucunda bariyerin batisindaki akarsuyun kapma
olaymm” birlikte calismasiyla Gediz Nehri’nin
deniz ile kavusmasmi saglamis olabilecegini
belirtmiglerdir.  Yukarida amlan ~ Muradiye
batismdaki KD-GB dogrultulu fay
zonunun batisindaki volkanitler i¢inde bu faylanma

transfer

nedeniyle olusan kiiciik faylar (Sekil 1) ile gelismis
eklem sistemi akarsu kapmastyla sonuglanan vadi
acihmin desteklemis olmalidir.

Gediz Nehri’'nin denize kavugmasmin

sonucunda Menemen yakinindaki yelpaze
deltas1 bir delta ovasma doniismiis ve Orta
Miyosen vyash golsel c¢okellerden (“Aliaga
kiregtasr”: Kaya, 1979) olusan (bugiin {izerinde
Menemen/Maltepe organize sanayi bdlgesinin
yer aldig1) adatepenin eski hali olan “Maltepe

Adasr’na kadar yayilmustir.



Bu doénemin, Dogu Akdeniz bolgesinde
kuraklig1 tetikleyen ve 8200 yil Oncesine
tarihlenen ani iklimsel degisim olayindan kisa bir
stire sonrasindaki, Kemalpasa-Ulucak hiiyiigii
yerlesiminin ve olasilikla bolgedeki tiim yerlesim
alanlarinin (Yenmis, Nemrut, Kayislar, Nuriye,
Alibeyli, Arpali II) (French, 1965, 1969; Merig,
1993) terk edildigi zamana (yaklagik 7800-7900
Cilingiroglu,  2009)  karsilik
gelebilecegi diisiiniilebilir. Younger Dryas’taki

yil  Once:

(giiniimiizden 12800-11500 y1l 6ncesi; Muscheler
ve dig., 2008) kurak ve sert iklimden sonra
Holosen baginda aniden baslayan ve 8800-9000 yil
once heniiz deniz diizeyi ylikselmekteyken de
devam eden goreli sicak ve nemli iklim
kosullarinda (Friedrich ve dig., 1999; Alley,
2000) kurulmus Ulucak yerlesim alaninin yaklagik
1000 yil sonra terk edilmesinde yalmzca Dogu
Akdeniz’deki kurakhk degil, belki de bundan daha
onemli
akaclanmasi da rol oynamus olabilir.

Sekil 5d, bolgedeki gollerin akaclanmasmdan
sonraki paleocografyayr gostermektedir. Ortaya
cikan manzara, yaklasik olarak giliniimiiz
morfolojisine  ve  ortamsal konumlarmma
benzemektedir. Havzadaki gollerin hemen tiimii
Manisa-Menemen arasindaki ac¢imis dar vadi
iizerinden sularmi Ege Denizi'ne bosaltarak
kurumus ve eski Manisa golii alaninda olusan
genis ovada menderesli akarsu sistemi
gelismisti.  Aynm1  donemde  aktive olan
glineydeki normal faymn Oniinde gercgeklesen
faya dogru egimlenme nedeniyle kuzey alanlar
goreli yiikselmis ve bu ylikselim de daha cok
miktarda c¢okelin havzaya tasmmasi sonucunu
dogurmus olmalidir. Boylece, akaglama alaninin
genisligi nedeniyle en fazla ¢okeli gereci tastyan
bugiinkii Gediz Nehri’nin graben diginda kalan
kesiminin grabene kavustugu noktada, yani
Salihli  kuzeyindeki  Bintepeler  alaninin
dogusunda bir aliivyon yelpazesi gelisimi
baglamistir. Bu yelpaze, Marmara Golii'ne
bugiin kuzeybatidan suyunu bosaltan ve
olasilikla o dénemde Gediz Nehri’ne kavusan
Gordes Cayr’nin  (bugiin  insan  eliyle
diizenlenmis  bir  kanal halinde olan)

olarak bolgedeki gollerin  denize
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Golmarmara dogusundaki kesiminin Oniinii
tikayarak ~ Marmara  Goli'niin  meydana
gelmesine neden olmustur.

Kuzey alanlardaki yiikselimin bir sonucu
da, Gediz Nehri’nin bat1 kesiminde akis rejiminin
degismesidir. Salihli-Alagehir arasinda bu fluviyal
sistemin dogu pargasi (Alasehir Cayr) menderesh
karakterini  degistirmemekle  birlikte, Gediz
Nehri’nin graben iginde kalan bat1 kesimi giderek
var olan tagkin ovasma goOmiilerek bir Orgiilii
akarsuya doniismiistiir. Bu nedenle, s6z konusu
yiikselimin Gediz Grabeni’nin bat1 kesimine smnirl
kalmis veya batida daha etkin olmus olabilecegi
ileri siirtilebilir.

Gliniimiizde Gediz Nehri orgiilii ile
menderesli tip arasi gecis Ozellikleri gosteren,
ancak Orgiilii karakteri agir basan bir akarsudur
(Sekil Se). Yatagmi onceki taskin ovasi igine 5
metre kadar kazmmstir. Alasehir Cayr’min insan
yapist kanallara yoneltilmesi Oncesindeki dogal
yatag1 ise menderesli karakterini kismen kaybetmis
ve giineyden havza ortasma dogru biiyiiyen aliivyon
yelpazeleri tarafindan oldukca kuzeye itilmistir.

Marmara Golii, kuzeybatidan goli
besleyen akarsuyun (bugiinkii yapay kanal)
Kum Cay1 tarafindan kapilmasi sonucunda
kiiciilmiistiir. Kuzeydeki yiikselim nedeniyle
gliniimiiziin  Gediz Nehri yatagi, Salihli
kuzeyinde grabene girdigi noktadan itibaren
kuzeybatida Marmara Golii'ne ve giineybatida
Gediz Nehri tagkin ovasma agilan mevcut
alivyon yelpazesi-yelpaze deltast kompleksi
icine kazmmustir.

Ancak  gilinimiizden 3800-3100 il
oncesine ait Miken uygarhgma ait ¢ok sayida
yerlesim merkezini barmdiran Menemen ovasinda
(Bilen, 2008), kesin olan tek bulgu, bu dénemde
hemen hemen deniz kiyismda bulunan bir antik
yerlesim yerinin  Menemen’m 10 km kadar
batisinda yer alan, Ege Denizi’ne yaklasik 8,5 km
uzakliktaki Maltepe Beldesi dolayinda oldugudur'.

' Bu yoredeki kazilar emekli Prof. Dr. Armagan Erkanal
(HU) baskanhgmda yapilmis olup, konuyla ilgili yaymlar
icin  http://arkeo.hacettepe.edu.tr/tr/prof-dr-armagan-erkanal
web adresine basvurulmasi 6nerilir.
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Sekil

5. Geg Pleistosen-Holosen sirasinda Gediz Nehri havzasindaki en geng c¢okel dolgusu fasiyeslerinin
dagilimin1 gosteren paleocografya haritalari. a) Geg Pleyistosen donemi, b) Holosen ilk evresi,
¢) Holosen ikinci evresi, d) Holosen ligiincii evresi, ¢) Giiniimiiz (Rakamlar Gediz deltasi iizerindeki
dagitim kanallarimin go¢ sirasini gostermektedir).

Figure 5. Palacogeographic maps showing the distribution of sedimentary facies in the Gediz River Basin

during the Late Pleistocene and Holocene. A) Late Pleistocene, b) Holocene first phase,
¢) Holocene second phase, d) Holocene third phase, e) Present (Numbers indicate the order of
formation or shifting of delta di,stributaries on then Gediz delta).
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Gediz Grabeninin Kuvaterner Jeolojisi ve Evrimi

Sekil 6. Nuriye Koyl yakmmda kuzeyden
Manisa goliine agilan Holosen deltasmimn
dagitim kanallari. Koy Saruhanl’nin 11 km
DKD’sundadir.

Figure 6. Distributaries of the Holocene delta
at the northern margin of the Manisa Lake
near Nuriye village, located at 11 km ENE of
Saruhanl town.

Bolgede, [zmir’in batisidaki
Karaburun denizel havzasinda, Aksu ve dig.
(1987) tarafindan, sig sismik deniz tabani
profillerinden ¢ikarsanan yorumlanmig
dolgulanma sekanslar1 ile sapropel diizeyi ve
izotopik kat smir1 verilerinin karsilastirilmasima
dayanilarak hesaplanan tektonik ¢okme hizi
1000 yilda 1 m olarak belirlenmistir. Eger bu
tektonik ¢okme hizi bolgesel yiikselim hizina
esitse, o zaman giiniimiizde eski menderesli
akarsu taskin ovasi i¢ine 5 m kadar kazmmus
olan Gediz Nehri’'nin yatagimm kazimaya
baslamasi, Kazanci ve dig. (2009, 2011)’nin
Biiyiik Menderes’in drenaj alaninin geniglemesi
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ve graben batisindaki korfezin  dolmaya
baslamasina ait tarihe iliskin diistindiikleri gibi,
yaklasik 5000 yil 6ncesine veya daha sonrasina
tarihlendirilebilir. ~ Ancak bu  ¢ikarsama,
simdilik, spekiilatif bir diigiinceden Gteye
gecememektedir.

SONUCLAR

Gediz Grabeni,
tektonizmasi ile sekillenmistir ve Kuvaterner

asil olarak Kuvaterner
tektonizmasi ile bu tektonizma denetiminde
gelismis ¢okelimin en iyi izlendigi yerdir. Bir
baska deyisle, Gediz Nehri'nin jeolojik evrimi,
Gediz Grabeni’nin Kuvaterner’deki tektonizma
denetimli
Calismada elde edilen sonucglar asagida ana
bashklar halinde verilmistir.

dolgulanmasmi  temsil  eder.

1- Gediz Grabeni Kuvaterner basinda aliivyon
batida bu
sistemlerin suyunu bosalttig1 bir gol ile isgal
edilmistir.

yelpazesi, Orgiili akarsu ve

2- Grabenin bat1 kesiminde genis alanlar
kaplayan g6l bugiinkii Manisa, Saruhanli,
Turgutlu, Akhisar, Kemalpasa ovalarm 6rtmekte
olup Caldag ile Spil Dagi ve gole uzanan
yarmmadalar durumunda idi. G6l baglangigta dogu
yoniinde Ahmetli'ye ulagsmaktaydi. KB yoniinde
akan eski Gediz Nehri ile kuzeyden gole kavusan
eski Kum Cayr’'nin deltalar1 olusmus, gol
kenarinda yer yer yelpaze deltalar1 gelismistir.

3- En ge¢ Pleyistosen-erken Holosen'de Ege
Denizi-Akdeniz'in deniz dilizeyi bugiinkiine
gore yaklasik 90-130 m daha algakti ve
Menemen’in dogusunda batiya akan ve Manisa
goliinlin batisinda doguya akan birer akarsu
bulunuyordu. Diisiik deniz diizeyi ve tektonik
etkinlik bu akarsulardan oOzellikle batida
olaninin geriye asmdirmasmi hizlandirmis ve
kaynak tarafinin Manisa goliine yaklasmasini
saglamustir.



5- Olasilikla Holosen baglarinda Manisa goli
akarsu tarafindan
kapilmis ve birbiriyle baglantih Manisa ve
Kemalpasa gollerinin sulart Ege Denizi’ne

Menemen tarafindaki

bosalmustir. Bolgedeki antik Ulucak yerlesimin
yaklasik 9000 yil once terk edilmesinde bu
olayin rolii olabilir. Menemen deltasmin 6nemli
bir boliimii kapilan goliin sular tarafindan insa
edilmis olmaldir. Suyu bosalan g6l alani
menderesli rmak ¢okelimine sahne olmustur.

6- Menemen bogazmm acilmasmm ardindan,
orta-ge¢c Holosen'de, deniz diizeyinin de
yiikselmesi ile (Lambeck, 1995; Lambeck ve
Purcell, 2005 ) Gediz Nehri giliniimiizdeki
drenajmi kazanmistir. Bu donemde gilineydeki
aktif faya dogru egimlenme nedeniyle kuzey
alanlar goreli yiikselmis ve bu daha c¢ok
cokelin  havzaya  tasinmasi  sonucunu
bugiinkii  Gediz

Nehri’nin graben disinda kalan kesiminin

dogurmustur.  Bdylece,
grabene kavustugu noktada bir aliivyon
yelpazesi olusmustur. Bu yelpaze, olasilikla o
donemde Gediz Nehri’ne kavusan Gordes
Cayr’nin Golmarmara dogusundaki kesiminin
Oniinti tikayarak Marmara Golii’nlin meydana
gelmesine  neden  olmustur.  Menemen
deltasinda ise, olasilikla 5000 y1l 6nce yatagmna
5 metre kadar gomiilen Gediz Nehri’nin heniiz
bugiinkii kavusmamis  delta
dizligii alanm, Ge¢ Tung donemi Miken

kraligindan baglayarak bugiine degin cesitli

genisligine

uygarliklara yasam alan1 olusturmustur.
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EXTENDED SUMMARY

The Gediz River basin, in which an important
river of the Western Anatolia runs, is one of
the studied
Unfortunately, it cannot be said enough to

most areas in  Turkey.
have been described the history of formation
of the river, the basin in which it has run and
the the development of basin fill. This paper

aims to address this lack.

In this paper, while the geologic and
paleogeographic evolution of the Gediz River
during the Quaternary is explained the
geology, it will be briefly described the facies
characteristics and stratigraphic arrangement
of the deposits of the Gediz River, which has
run since the beginning of the early
Quaternary in the Gediz Graben, and alluvial

systems interfingering with the river (Figure
1).

The fault-controlled Neogene basins
became to open in the Middle Miocene have a
NE-SW direction. Sediments deposited in
these basins during the Middle Miocene
characterize fluvial, deltaic and lacustrine
environments around Kiitahya and Usak in
the north whereas the lacustrine environments
in the vicinities of Aydin, Denizli and Mugla.
In other words, the streams running roughly
from the north to south discharged the lakes
in the south. There
relationship between these grabens and the
other E-W and NW-SE trending ones occured
by N-W extension.

The NW-SE trending shape of the
Gediz Graben has begun to develop from the

iIs not a genetic

beginning of Quaternary as a result of N-S

extension of the Western Anatolia. The
micromammalian fauna in the lowest part of
the graben-fill  characterizes the late

Villanian-early Biharian (Sarica, 2000). The
upper part of the Villanian and the lower part
of the Biharian stages, which were considered
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in the latest Late Pliocene in the papers cited
above, are in the Quaternary period today
(ICS, 2013). A late Pleistocene (Toringian)
fauna was determined in the middle part of
the the  Biiyiik
Menderes Graben which has the same facies
with the one in the Gediz Graben, so that the
successions in both grabens have mirror

succession exposed in

images (Unay et al., 1995; Unay and Bruijn,
1998; Unay and Goktas, 1999; Goktas and
Hakyemez, 2000, 2000). The
Quaternary alluvial and fluvial deposits

Sarica,

related with the opening of the Gediz Graben
have continuous outcrops along the active
southern margin of graben.

The lower part of this sedimentary
succession is characterized by a sequence
thicker than 1000 meters composed of reddish
alluvial fan conglomerates (Q1) interfingered
with gray coloured fluvial sandstone, siltstone
and conglomerate alternation (Q2), including
lacustrine claystone and siltstone (Q3) in part
(Figure 2). This succession laterally passes
into lacustrine deposits in the western part of
the
Because the depositional axis of the fluvial
the old Gediz River, shifted
toward the active detachment fault in the

the graben through deltaic  facies.

system, 1i.e.
Pleistocene Q2 sequence overlapped the QI
sequence. The northward back-shifting of the
depositional axis of Gediz River was probably
occured in the control of supra-detachment
faults triggered the formation of Q4 braided-
stream dominated alluvial fans. The age of
01, Q2 and Q3 deposits ranges from late
Villanian (early Pleistocene) up to early
(late
micromammalian fossils (Unay, et al., 1995;

Toringian Pleistocene) based on

Unay, 1997: personal communication on
2000). A
succession 300-600 meters thick and mainly

unpublished  data;  Sarica,

composed of yellowish brown conglomerates

deposited in humid alluvial fans (Q4)
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unconformably overlies the Q2 sequence,
which its latest deposition time is probably
early Toringian, in front of the detachment
fault. Lateral equivalents of Q4 sequence,
which was depositing in fan delta and delta
environments in northwest of the basin,
prograded over the lacustrine areas and
caused to decrease the lake areas in which the
03 sequence was depositing.

Subsequent to this depositional phase,
local telescoping alluvial fan sediments (Q5),
which were mainly composed of nearly 100
meters thick debris flow conglomerates in
probably late Toringian age and deposited as
a result of basinward shifting of the supra-
faults the
detachment fault located along the active

detachment developed  on

southern margin of the graben, were
accumulated in front of the valley scoured
into the uplifted Q4 sequence and older

Quaternary sediments.

The data of stratification show that
alluvial fan and fluvial sediments deposited in
front of the youngest main supradetachment
fault offset all the older successions were
deposited after the late Toringian. In other
words, the recent alluvial fans and the recent

Gediz River have occurred since the
beginning of the Holocene.
Holocene  sediments have  been

deposited on the Pleistocene sequences in the
basin. Because they continue to fill the basin,
only their marginal facies expose in a few
high
occurred as a result of uplift at the margins.

meters tributary  stream  incisions
So, the lithological data about Holocene
sediments and partly about Pleistocene
deposits has been obtained from DSI (State
Hydraulic Works) research well logs. Logs of
22 wells drilled in the western part of the
basin were

investigated, and lithologic

descriptions on the logs were evaluated to



interpret
(Figure 3).

their depositional environments

Based on the evaluation of well logs
and the distribution of recent sedimentary
facies in the graben, it is understood that the
upper part of the Holocene sequence is
composed of alluvial fan and fan delta
deposits along the basin margins whereas the
fluvial sediments are dominated in the centre
of basin. However lacustrine sediments are
drilled under the coarse grained deposits in
the western part of basin and they are
interfingered at the margins. On the other
hand, the surface morphology and network of
distributaries of an ancient delta, which is
located in the front of the stream strait just at
the western side of Nuriye village in the
northwest of Saruhanli, are clearly visible on
Thus, the first drilled
deposits in the wells around Saruhanli are

the aerial photos.

interpreted as deltaic sediments.

Both distribution of facies pattern on
the field and well log data show that the flow
direction of fluvial system has been to the
northwest since the beginning of Quaternary.
The Quaternary alluvial and fluvial deposits
widely exposed on the hanging wall of the
detachment fault in the south are the products
of “older Gediz River” run to NW and the
alluvial fans reached the river from north and
south in the NW-SE trending Gediz Graben
since the early Quaternary (Figure 1).

the
northeastward flowing of the fluvial system.

Two evidences indicate
One of them is the existence of lacustrine
siltstone interlayers in Q4 conglomerates in
the south and west of Turgutlu and exposing
of lacustrine deposits composed of claystone
and siltstone alternation at the northern
margin of the Kemalpasa Holocene basin
(Goktas, 2012; Figure 4). Other one is that

existence of siltstone-claystone succession
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with  high material  content

representing the sedimentation in a closed

organic

lake observed in all wells drilled on the plain

surrounding by Manisa, Saruhanli and
Turgutlu cities and exposed western and
northwestern margins of the basin, whereas
the fluvial sediments drilled in the wells and
exposed at the margins of the basin in the
eastern part of the graben. Because even the
drilled upper part of this succession has an
impossible thickness to be deposited during
the  Holocene, if the

sedimentation rate, the lower part of it must

considering

be deposited during the Pleistocene. These
data show that the lakes between the Manisa,
the
Kemalpasa and Akhisar basins are remnants

Saruhanli  and  Turgutlu, and in

of Pleistocene paleo-lakes.

The
geomorphologhical evolution of the Gediz

sedimentary and
basin during the Quaternary are shown on the
paleogeographic maps as five phases (Figure
5). Figure 5a show the evolution of the basin
during the late Pleistocene.

Extensive  exposures  of  early
Quaternary deposits on the foot wall of the
between
Pleistocene and Holocene deposits located in
the north of detachment fault show that the
depositional axis of the Gediz River basin, or
in other words the bed of Gediz River, shifted

to north as a vresult of the basinward

main  active  boundary  fault

progradation of supra-detachment fault

System.

The history of deposition developed
along the new Gediz River shifted to its actual
course in the north and in front of its
tributaries has been covered a series of
the
Antique human settlements and civilizations
in the region could be affected by this
evolution.

important events during Holocene.
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Figure 5b shows the first phase of the
the
Holocene. Lacustrine clays and silts overlain

evolution of Gediz River basin in

by fluvial sands and pebbly sands were
recorded in the DSI wells in the area between
Manisa, Saruhanli and Turgutlu, whereas
only the sandy and pebbly fluvial deposits
were observed to the eastern side of this area
in the graben (Figure 2, 3). These records
indicate that the
continuing to discharge into an ancient lake

Gediz River was still

between Manisa, Saruhanli and Turgutlu in
the beginning of Holocene. Another evidence
indirectly supported the existance of large
and small lakes in the western part of the
that
settlements in the ancient lake areas but all

basin is the absence of antique
they builted around these lakes. As shown on
the paleogeographic map, some of antique
settlements are situated at the margins of
Kemalpasa Lake and some other ones are
located around two small lakes between
Akhisar and Golmarmara (French, 19635,
1969; Meri¢, 1993, Cilingiroglu, 2009). The
small lakes around Akhisar form low areas
today and their deposits expose in DSI
drainage channels. It is thought that they
were connected to each other by the streams
run to the southeast in the early Holocene.
While the streams feeding two small northern
lakes formed a few km’ small deltas, a big
delta was developed in southwestern end of a
NE-SW directed narrow valley of a stream,
ancestor of recent Kum Stream, discharged
the waters of the small lakes into the Manisa
Lake in the NE of Saruhanli. The distributary
channels of this delta are clearly visible on
aerial photos and Aster images (Figure 6).

During this phase, the Gediz River
was running between Alasehir and Turgutlu
and discharging into the Manisa Lake. It is
strongly possible that the ancestors of present
Gordes Stream and some recent parts out of
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the graben of Gediz River were jointed the
ancient Gediz River from northeast as
tributaries along the incised valleys in the
basement rocks. One of them located in north
of Salihli was incised in a basalt flow erupted
from the Divlittepe cone, 14.5 km NE of
Adala town in the northern margin of the
Gediz Graben, about 25.000 years ago
(Divlittepe volcanics: Ercan, 1982, 1993). An
alluvial fan was developed in the reaching
point to the graben plain of this stream, which
forms the upstream part of actual Gediz
River. During this time interval, the alluvial
fans were developed forming coalescing fans
along the southern active fault whereas along
the northern margin the fan development was
more limited.

On the other hand, a NW-SE trending
ridge composed of volcanic rocks in the east
of Menemen at the beginning of Holocene
was forming a barrier between the Manisa
Lake and Aegean Sea. The sea level of
Mediterranean and Aegean Sea was 90 to 130
meters lower than present sea level in during
the latest late Pleistocene and early Holocene
as like as all the seas on the world
Shackleton, 1987; Fairbanks, 1989; Colonna
et al., 1996, Fleming et al., 1998; Waelbroeck,
2001; Chappell, 2005; Miller, 2005, Caputo,
2007). There was a bay of the Aegean Sea to
the west of Menemen and a fan delta in front
of a small stream running to the west began to
prograde towards the sea at the eastern end
of this bay. Contemporaneously, small fan
deltas were developing in front of the Izmir
Fault (Emre et al., 2005) along the southern
margin of the Izmir Bay (Figure 5b).

At the beginning of second phase,
because of a possible increase in southward
tilting of the hanging wall of detachment
fault, waters of two northern small lakes
flowed into the southern areas. Two streams



between  the Dumanli and Yamanlar
mountains running to Manisa and Menemen
directions deepened their valleys rapidly as a
result of relative uplift of western side of the
left-lateral transfer fault zone in the west of
Muradiye (Emre et al., 2005) by activation
the fault.

captured the eastern one and a narrow valley

Consequently, western stream

connecting the Gediz Graben with the Aegean
Sea occurred between the Manisa Lake and
the Menemen fan delta. Openning of the
valley resulted in draining of the water body
of the Manisa Lake and triggering the delta
development in the Menemen area (Figure 5c)
whereupon the fluvial system dominated in the
Gediz basin by prograding over the older
Manisa Lake area. Additionally, the ancient
Nif Stream flowed into the Gediz River
running through the valley incised in the
south of Turgutlu and crossed the flood-plain

area, remnant of the Manisa Lake. The
extinguishment of the big Manisa Lake is the
most important event in the

paleogeographical evolution of the basin.

Ering (1954, 1955) proposed various
alternatives for the incising of Menemen
valley. Erkal and Hakyemez (1993) and
Hakyemez et al. (1999) remarked that the
reaching of the Gediz River to the Aegean Sea
was provided by co-working of “flooding of
the Manisa Lake and capturing of western
The
valley incision was probably supported by the

stream by back-erosion of streams”.

minor faults and joint system in the volcanic
rocks created as a result of the transfer fault
zone in the west of Muradiye (Figure 1).

After the Gediz River reached to the
sea the fan delta near Menemen changed into
a deltaic plain and spread out to “Maltepe
Island” which is an inselberg today onwhich
an organized industrial zone is established.
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This phase may be correlated with the
leaving time of nearly all the antique
settlements (French, 1965, 1969, Merig,
1993) in the region (dated 7800-7900 BP:
Cilingiroglu, 2009) after the abrupt climatic
change event triggered the dryness in the
Eastern Mediterranean region dated 8200
BP. Not only the dryness in the Eastern
Mediterranean, but more importantly that the
drainage of the lakes in the region could
played a role in abandonment of the Ulucak
antique settlement 1000 years after its
establishment in 8800-9000 BP during warm
and humid climate and rising sea level
conditions (Friedrich et al., 1999, Alley,
2000) suddenly began in the beginning of the
Holocene after the arid and hard climate of
Younger Dryas (12800-11500 BP: Muscheler
et al., 2008).

Figure 5d shows the paleogeography
after the lakes were drained. The landscape
resembles very much the present morphology
and environmental configuration. Much of the
lakes in the basin dried by discharging their
waters through the Menemen valley into the
Aegean Sea, and a meandering river
developed on the wide plain, the remnant of
ancient Manisa Lake area. In the same phase,
because of tilting of the hanging wall of the
activated southern fault towards the fault
uplifted
consequently larger amount of sediment were

northern  areas relatively and
transported into the basin. Thus, because the
part of Gediz River out of the graben
transported maximum amount of sediments as
a result of its wide drainage area, an alluvial
fan began to develop at the point it reaches
the graben in the east of the Bintepeler area
located at the north of Salihli. This fan
caused to create of the Marmara Lake by
plugging the part in the east of Gélmarmara
of the Gordes Stream (this part is in the form

of a human-made channel today), which was
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a tributary of the Gediz River at that time but
it is discharging into the Marmara Lake at the
present.

The uplift of northern areas also
caused a change in the flow regime of Gediz
River. The western part of the Gediz River
within the graben changed into a braided
river by incising the flood plain in time
whereas the eastern part of the fluvial system
(Alasehir Stream) did not
meandering character between Salihli and
Alasehir. So, it is arguable that the uplift
could be restricted to the western part of the

change its

Gediz Graben or it could be more effective in
the west.

In present, the Gediz River is an
anatomizing river that its braided character is
more predominant (Figure 5e). Its bed was
incised 5 meters deep in older flood plain.
The natural channel of the Alasehir Stream
lost its meandering character partially and it
was pushed to the northern margin of the
basin by southern alluvial fans developed
towards the basin before the water of the
Alasehir Stream transferred to the artificial
channels.

The
smaller as a result of capturing of the stream

Marmara Lake has become
feeding the lake from northwest (it is an
artificial channel today) by the Kum Stream
to the northwest direction. Because of uplift in
the northern margin of the graben, the bed of
the present Gediz River was incised in the
existed alluvial fan-fan delta complex, which
is adjacent with the Marmara Lake at the
northwest and flood plain of the Gediz River
at the southeast, as from its reaching point to
the graben to the north of Salihli town.

Although  five
observed on the Menemen deltaic plain (Erkal
ve Hakyemez, 1993, Hakyemez et al., 1999) it
has been not found any precise data on the

shorelines  were
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progradation of the various lobes of deltaic
plain when and where. The only data we sure
that is an antique Mycenean settlement very
close the shoreline was located around
Maltepe village 8.5 km away from the Aegean
Sea on the Menemen plain covering lots of
settlements of Mycenean civilization prevailed
3800-3100 BP.

The rate of tectonic subsidence was
calculated as about 1 m per year at the
Karaburun basin to the west of Izmir by Aksu
et al. (1987). If it is considered to equal to the
regional uplift rate, the Gediz River may hav
e started to cut down its former meandering
flood plain approximately 5000 years ago or
later as in the discussions of Kazanci et al.
(2009, 2011) about the times of enlarging of
the drainage area of the Biiyiik Menderes
River and initiation of filling of the estuarine
in the west of the Biiyiik Menderes Graben.
Unfortunately, this inference can not be an
argument more than a speculative opinion for
now.

The Gediz Graben briefly
configured by Quaternary tectonics and it is
the best-observed area of the Quaternary

was

tectonics and the deposition controlled by it.
In other words, the geological evolution of the
Gediz River represents the fault-controlled
deposition in the Gediz Graben during the
Quaternary.
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