TURKIYE KIYILARININ TESEKKUL VE TEKAMULUNE
TOPLU BAKIS*

Ord. Prof. A. ARDEL

Tiirkiye’'yi meydana getiren Anadolu ile Dogu Trakya’'nin kiyi-
lar1 hayli uzundur (7126 km). Bunlardan Karadeniz ve Akdeniz ki-
yilar: az girintili cikintili oldugu halde,.Ege. kiyilar: ¢ok girintili ve
cikintihdir. Bu hal bahis kenusu kiyi bolgelerinin jeolojik tekamiilii
ile ilgilidir. Gercekten.Tirkiye'nin kuzeyinde.ve gilineyinde dag sira-
larinin meydana getirmis olduklar: nisbeten sade yapilar az girin-
tili eikintili kiyilari-husule getirdikleri halde,” karisik kivrilma ve ki-
rilma istikametlerinin birbirini kestigi Ege b&lgesinde Flandriyen
transgresyonunun \arizali bir bolgeyi istila, edigi cok girintili ve ci-
kintili bir kiymnin \tegekkiiliine sebep olmustur./ Marmara Denizi ki-
yilarina gelince; bunun kuzey kismi kiyilar: az girintili ¢ikintili oldu-
gu halde giiney kismi kiyilari Ege kiyalarr-yapisin hatirlatmaktadir.

Tiirkiye kiyilarini muhtelif kisimlar halinde ele almadan evvel,
kiy1 gekli ile relief arasindaki miinasebete dair bir kac¢ s6z soyliye-
lim. Tiirkiye kiyilarinin herhangi bir yerinde kiy1 sekli o yerin de-
niz istildsina ugramadan evvelki relief gekillerinin vaziyetine bagl-
dir. Bunlar ise, bilindigi gibi tektonik hédiselerle agindirmanin miis-
terek faaliyeti neticesidir. Tiirkiye kiyilari Flandriyen transgresyo-
nundan bu yana meydana gelmis yeni kiyilardir. Bununla beraber
bugiinkii kiy1 cizgisinin iistiinde ve arkasinda kalmig sekiller vardir
ki bunlarin husule gelisleri oldukga karigiktir ve heniiz tatmin edi-
ci bir gekilde izah edilememistir. Asagidaki satirlarda bunlara ki-
saca temas etmek istiyoruz.

(*) Milletlerarasi Kuvaterner Etiidleri Birligi (INQUA) nmn VII. Kon-
gresinde Dérdiincii Zaman Kiyilari Komisyonuna rapor olarak gonderilmigtir.
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A — Karadeniz kiyilar: : Bogazici methali ile Sovyetler Birligi
sinir1 arasinda 1380 km uzunlugunda olan Tiirkiye’nin Karadeniz
kiyilar1 Bati, orta ve dogu kisimlarda yapi bakimindan birbirinden
farkhidir. Samsun’un dogusunda uzanan dogu Karadeniz kiyilar:
yiiksek kiyilardir. Bunlar arasinda yer yer alcak kiyilar kiiciik akar-
sularin agizlarina rastlayan dar kiyi ovalaridir. Kiy1 bolgesi, umu-
miyetle andezit ve bazaltlardan miitesekkil bir volkanik kompleks-
den meydana gelmigtir. Baz1 sektdrlerde Eosen-Oligosen yagh sedi-
manter taglar aym yasta volkanik kompleksle entersratifiyedir. Bu-
ralarda daglar kiyiya paralel olarak uzanmaktadir. Fakat kiy1 sek-
li lizerine, bdlgenin yap: ve reliefinde hadkim rol oynayan, volkanik
tegekkiildt milessir olmustur.

F. Oswald’a gore kendisinin adlandirdigr “dogu Karadeniz
massifi” kuzeye dogru konkav olan fay sistemlerinin tesiri ile Kara-
deniz istikametinde ¢8kmiigtiir. M. T.A:|jeologlarinin etiidlerine go-
re bu meyilli durum’ yaninda basamakli faylarda dogu Karadeniz
masifinin yer yer denize/dogru alcalmasinda &mil olmustur. Yine on-
lara gore basamakli faylar kiyiya paralel olarak seyretmektedir.
Goriiniigse gore bu tektonik arizalar kiyi cizgisinin oniinde bulun-
maktadir. Baz1 Cografyacilara gore burada fayli bir kiy1 mevcut
olup sonradan kiyi-asindirmasiyla bugiinkii seklini almistir. Fakat
bizim asagidaki satirlarda iizerinde durmak istedigimiz kiy1 bolge-
sindeki taracalar ve bunlarin tesekkiil ve tekamiilleridir. Samsun’un
dogusunda kalan kiy: bélgesinde muhtelif’irtifalarda bir takim ka-
demeler mevcuttur. Terme civarmmda Akcay deltas: sahasinda deniz
kenarina yakin bir yerde 10-12 m yiikseklikte bir taraca vardir. Kum
ve cakillardan miitesekkil eski deltanin deposu icinde bol miktarda
kavkilar bulunmaktadir. Bunlar arasinda Pecten ponticus Mil, Ve-

nus gallina Iin, Mactra subtruncata var, traingularis Ren, Cardium
tuberculatum Lin, Tapes calverli Newt. teghis edilebilmistir. Bu fo-
siller Karadeniz Pleistoseninde Karangat safhasimi (Akdeniz
Tyrrhnien'ni) karakterize eden bir faunayr gostermektedir. Bu ki-
simda kiyinin yakin gecmigdeki tekamiil devresi soyle izah edilebilir:

Eski Akeay, kiy1 bolgesinde, bugiinkii seviyenin 10-12 m {istiin-
de akiyordu. Sonradan taban seviyesi alcaldi ve Akcay yatagim kaz-
maya basladi. Neticede 10-12 m lik taraca meydana geldi. Bunu ta-
kip eden taban seviyesi ylikselisinde bugiinkii Akcay deltas1 tesek-
kiil etti.
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Unye ile Fatsa arasinda, miitemadi olmaktan ziyade parcalar
halinde 10-12 ve 20-25 m yiiksekliklerde taracalar vardir. Trabzon’un
kuzeybatisinda Yeros burnu civarinda birbirinden dikliklerle ayril-
mis denize dogru oldukca egik (egimin degeri 12° kadar) 3 kademe
tesbit edilmigtir. Bugiinkii kumsal kiyinin yam bagindaki canli fale-
zin hemen gerisinde denize dogru egik bir kademe (I no. l1 taraca)
bulunmakta olup bugiinkii deniz seviyesinden yiiksekligi takriben
12 m dir. Bunu, gerideki taracadan ayiran dikligin (yiliksekligi 3 m.)
oniinde, aralarinda cakil seviyeleri bulunan sari renkte kumlar icin-
de kavkilar vardir. Bu seviyenin iizerindeki tarlalarda bol miktarda
mengei deniz agindirmasi olan yassilagmig cakillar bulunmaktadir.
Bunun arkasindaki kademe de (II no. I1 taraca) bundan evvelki ka-
dar egiktir (12° kadar). Oldukca kalin bir toprak tabakasiyla ortii-
lii olan bu seviye de kavki bulunamamigtir. Taracanin irtifaina ge-
lince; gerisindeki seviyeden ayiwran dikligin eteginde 35 m dir. Bu-
nun arkasinda, dagin €teginde;~yine denize dogru egik, bagka bir
kademe (III no. I taraea) mevecut olup-irtifa)r takriben 45 m. dir.
Bunun iizerinde yassilagmig cakillar mevecut-olmakla beraber kavki
yoktur.

Trabzon civarinda birbirinden dikliklerle ayrilmig bir takim
kademeler mevcuttur. Kossmat, E. Chaput, Ardel ve Oguz Erol ta-
rafindan etiit edilen bu taracalar parcalar halinde muhtelif irtifalar-
da bulunmaktadir. Bunlar 8-10 m, 15-20 m, 60-90 m, 110-130 m. lik
taracalardir. Bunlarin hepsi denize dogru egiktir. Muhtelif jeolog ve
cografyacilar tarafindan goriillen‘bu taracalarin sayr ve irtifalari,
alt kademeler hari¢, birbirine-uymamaktadir, bu hal: a) Oleme
farklarindan b) parcalar halinde olan bazi kademelerin gozden
kagmig olmasindan ileri gelmektedir.

Orta Karadeniz bolgesinde, Yesilirmak ve Kizilirmak deltalar:
dolayisiyle, algak kiyilar genig sahalar kaplamaktadir. Bu delta sa-
halarinda dikkati ¢eken husus eski ve yeni deltalarin kiyinin tesek-
kiil ve tekamiiliinde oynadiklar: roldiir.

Samsun gehri icinde mengei bahri olan Kuaterner deposu bu-
lunmugtur. 6 m. yiliksekliginde olan bu depo kum ve cakillardan mii-
tegekkil olup Sinop’ta miisahede edilen Karangat faunasini ihtiva
etmektedir. Ayni mahiyetli depolara Samsun’la Sinop arasinda bu-
lunan Gerze sehrinin 1 km kadar kuzeybatisinda yer alan kiy1 bol-
gesinde rastlanmaktadir. Kretase fligi iizerinde diskordan olan bu
deponun tabani dogudan batiya dogru alcalmaktadir. Bu da gos-
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teriyor ki Sinop’la Samsun arasindaki bolgede Karangat safhasina
ait pleistosen depolari, tegekkiillerinden sonra, disloke olmustur.

Karadenizi Marmaraya baglayan Istanbul Bogazi esasinda bir
akarsu vadisi olup sonradan deniz istilisina (transgresyon) ugra-
mi§ ve zaman zaman emiser vazifesini gormiistiir. Ust Pliocéne - alt
Kuaterner hududunda Karadenizin hemen hemen tamamini kapla-
yan Tchauda Goliiniin bir tabii olan Marmara bahis konusu denizle
Istanbul Bogaz1 vasitasiyle istirak halinde idi. Gercekten Karadeni-
zin ve Istanbul Bogazinin dibinde Dreissensia rostroformis kavkila-
r1 toplanmistir. Bunlara Terkos ve agag1 Sakarya bolgelerinde rast-
lanilmadigina gore Karadenizle Marmara arasindaki istirak yalmz
Istanbul Bogaz vasitasiyle idi.

Marmara Denizi kiyilarinin miihim hususiyeti her tarafta muh-
telif irtifalarda goriilen kiyl taracalaridir. Bunlar Kii¢iik Cekmece
ile Gelibolu arasinda 5-6, 12-15, 30-35, 50-53, 80-85 ve 110 m arasin-
da goriilmektedir; bunlarin bir kismina Marmara'nin giiney ve gii-
neydogusunda rastlammaktadir. Buralarda, -ayrica, kiyida ve baz
akarsularin agiz/tarafinda menseyleri Akdeniz olan transgresyonla-
rin depolar: vardir Karacabey Bogazinda cakil seviyelerini ihtiva
eden bir kum deposu icinde bol miktarda Cardium edule ve Tapes
mevcuttur; deponun’irtifar 10 m kadardir. ¥alova'nin yakin dogu-
sunda, kiyidan biraz iceride, takriben 20-22 m/ irtifada Tyrrhenien
depolari bulunmaktadir. Izmit korfezinin kuzey kenarinda, Tuzla
civarinda asag yukari.aynt irtifada, ayni mahiyeti haiz bir - depo
iizerinde gelismis taraca mevcuttur.

Marmara Denizi kiyilarinda miisahede edilen taracalardan al-
cak seviyedekiler (5-6, 12-15, 20-22, 30-35) daha yaygin ve daha
karakteristiktir. Bu seviyedeki kademelerde hemen daima deniz
menge’li kavkilar: ihtiva eden depo vardir. Akdeniz'le Marmara ara-
sindaki istirak eski Euxine safhasinin sonuna dogrudur. Bu Akde-
niz transgresyonu havzanin her tarafinda 30-35 m lik taraca ile bel-
lidir.

Intertyrrhenien regression esnasinda Akdenizle Marmara ara-
sindaki istirak muvakkaten inkitaa ugramis ve Marmara bir gol ha-
line gelmigtir. Bunu takip eden ikinci Akdeniz transgresyonunu
Marmara Denizi kiyilarinda 12-15 m lik taraca ve Akdeniz tipi bir
fauna (cardium ve tapes) ile tesbit edilmistir. Bu devrin Marmarasi
(muhtemelen Milazzien) Karadenizle Istanbul Bogazi vasitasiyle
istirak halinde idi. ’
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Tiirkiye’nin Ege kiyilarimin tesekkiil ve tekAmiilii daha karigik-
tir ve heniiz tekAmiiliin biitiin safhalar: aydinlatilmig degildir.

Ust Pliocéne ve alt Kuaterner de (Sicilien) bugiinkii Ege Denizi-
nin yerinde bir kit’anin mevcudiyeti Kibris, Girit ve Delos adalari-
nin bulundugu sahada Elephas antiqus’iin yayilmis olmasiyle anla-
silmaktadir.

Sicilien’i takip eden devrede bat1 ve giineyden gelen transgressi-
on (Tyrrehénien transgresyonu) Egeide'i istild ederek onu adalar
halinde birbirinden ayirdi. Tiirkiye’'nin Akdeniz ve Ege kiyilar: ta-
rihinin bu zamandan itibaren baslamig olmasi kuvvetle muhtemeldir.

Meric deltasinin dogusunda Saros korfezinin kuzeyindeki
kiy1 bolgesinde bazi kademeler tesbit edilmistir. Enez kasabasinin
giineydogusunda Giimriik denen yerin biraz batisinda 10-12 m. lik
bir taraca mevcuttur. Bblgenin daha dogusunda bu irtifada (10 m)
bir kademeye rastlanilmighir. Saros Korfezinin miintehasindaki ova-
nin icinde, alivyonlar arasmnda,-irili ufakli-bir takim volkanik tepe-
ler vardir. Bunlardan denize yakin olanlart muhtelif irtifalarda bir
takim kademeleri/ ihtiva etmektedir. Bunlar 4-5, 12-15 kademeleri
olup Gelibolu yarimadasimin iki tarafindada mevcuttur. Bu sevi-
yeler Marmara Denizinin bati tarafinda ve kuzey Ege’de Bakircay
vadisinde de vardir. Son zamanlarda yapian etiitler + 5 seviyenin
Tiirkiye’nin Akdeniz kiyisinda bulunan Silifke ovasinda (Goksu del-
tas1)) mevcudiyetini meydana ¢ikarmistir. Bazy jeolog ve cografya-
cilar Marmara, Ege ve Akdeniz kiyilarinda 2 m civarinda bir sevi-
yenin mevcudiyetinden- bahsetmektedirler:” Bu seviye Tiirkiye nin
Karadeniz kiyilarinda da tesbit-edilmistir.
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A GENERAL VIEW ON THE ORIGIN AND THE EVOLUTION
OF THE SHORELINES OF TURKEY

Ord. Prof. Ahmet ARDEL

Résumé

The shorelines of [ Anatolia and Eastern Thrace, which to-
gether constitute /TutKey; are considerably long (7126 Km.). The
Blacksea and thé/ Mediterranean sea shorelines are smoother than
the one which constitutes the Aegean coasts. This fact is related
with the geological evolution of these regions. In fact, mountain
ranges at the northern and the southern parts of Turkey form
a shoreline with few irregularities whereas complex folding and
faulting systems \which cut and intersect’ each other forming a
rough terrain have been flooded by the Flandrian transgression
forming many headland prejections and - inlets along the Aegean
coasts. The northern paits-of the sea~of Marmara present a more
regular shoreline than the southern parts which somewhat re-
semble the structure of the Aegean coasts.

Before considering the shorelines of Turkey, let us say a few
words on the relation between the coastal features and the relief
features. In any part of the coasts of Turkey, the coastal features
are determined by the relief features of that part preceding a
transgression. Also it is a known fact that these relief features
have formed by the tectonical movements and erosive activities
together. The present shorelines of Turkey have been recently
formed following the Flandrian transgression. Nevertheless there
2re some coastal features taking place on the present shoreline or
behind it which have a complicated history and which have not
been sufficiently explained. We want to state some ideas on the
shorelines in the following:
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A - The Blacksea coasts: Turkey’s Blacksea shoreline is 1380
kilometers in length between the entrance to Bosporus and the
borderline with the Soviet Republic and structurally differs at the
western, central and eastern parts. The Blacksea shores at the
east of Samsun are high. Only narrow coastal plains at the ‘mouths
of small streams form low coasts in some parts. The coastal region
in this part has been formed by a volcanic complex of andesites
and basalts. In some parts sedimentary strata of Eocene - Oligo-
cene age have been interstratified with a volcanic complex of the
same age. Here the mountain ranges extend in a paralel direction
to the shore. The volcanic formations which have been a dominant
factor on the structure and relief of the region have effected the
coastal features. :

According to F. Oswald; the “eastern Blacksea massive”, as
he names it, has sunk in-the)Blacksea direction as a result of the
effects of the fault systems which are coneave toward the north.
The studies made by the geologists of the Mineral Research Insti-
tute have revealed/the following fact that besides this inclination
step-like faults have-played a part in bending down of the ‘“east-
ern Blacksea massive” toward the sea in ‘some places. Again,
according to them, these faults extend in a paralel direction to the
shore. Apparently\ these tectonical features-occur in front of the
shoreline. According to some geographers the present shoreline
have formed following the coastal erosion of a faulted coast. The
thing we want to assert-in the following lines is the terraces, their
origin and development in this coastal region. Some step-like
features exist at different altitudes in the coastal region toward
the east of Samsun. A terrace with an altitude of 10 to 12 meters
take place near the sea at the Akgay delta area in the vicinity of
Terma. Sands and gravels constitute these old deposits which
contain an abundant number of fossils. Among these Pecten
ponticus mil. Venus gallina lin.,, Mactra subtruncata var., Trian-
gularis ren, Cardium tuberculatum lin., Tapes calverti Newt.
have been determined. These fossils characterize a fauna cor-
responding to the Karangat phase of Pleistocene in the Blacksea
(tyrrhenien in the Mediterranean). The recent development period
of the coast in this part can be stated as the following:

The old Akcay stream was flowing at an elevation 10 to 12
meters higher than the present, in the coastal region. Later the
base level of the Akcay stream was lowered as a result of which
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downcutting of its had begun, so that in the end the terrace with an
elevation of 10 to 12 meters was formed. Following the lifting of the
base level of the stream the present Akcay delta developed.

There are some terraces at the elevations of 10-12 or 20-25
meters between Unye and Fatsa, but these are not continuous.
Three terrace levels which are separated by steeper parts in be-
tween and are considerably inclined (an inclination of around 12
degrees) have been determined near the point of Yeros toward the
northwest of Trabzon. A level (terrace number 1) with an incli-
nation toward the sea takes place just behind the active cliff near
the present shore and has an elevation of around 12 meters
above the present sea level. Yellow colored sands interbedded
with gravel levels take place in front of the slope (about 3 meters
in elevation) which separates—it from the terrace behind, also
contain fossils. Pebbles flattened /by marine erosion can be found
abundantly in fields/which take place abeve this level. The ter-
race (terrace number 2)-behind has also’a ‘similar inclination. A
thick soil layer covers it and no fossils have been found on it. The
elevation of this terrace is 35 meters at the foot of the slope that
separates it from [the terrace above. A third-level (terrace number
3) which is also |inclined toward the sea and has an elevation of
around 45 meters also takes place at the.foot of the mountain.
Although flat pebbles can be found on the sturface, fossils are in-
existent.

Some different levels divided \by steep slopes are observed
near Trabzon. These terraces—can-be found at different elevations
and have been studied by Kossmat, E. Chaput, Ardel and Oguz
Erol. The elevations of these terraces are 8-10 m, 15-20 m, 60-90 m,
and 110-130 m respectively. All of them are inclined toward the
sea. The number and the elevation of these terraces differ accord-
ing to various geologists and geographers who have seen the
area. These differences can be a result of a) measurement varian-
ces: b) undetection of some terrace levels which are confined to
small patches, by the observers.

Because of the Yesilirmak and Kizilirmak deltas, low coasts
cover a wide area in the central Blacksea region. The most strik-
ing feature of these delta areas is the part played by the old and
the new deltas on the origin and development of the shore line.

Quaternary deposits of marine origin have been found in Sam-
sun. Constituents of these deposits which have an elevation of 6
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meters are sands and gravels and also fossils of the Karangat fau-
na. Similar deposits can be seen about 1 kilometers northwest of
Gerze between Samsun and Sinop, in the coastal region. The basal
part of these deposits which is discordant on the Cretaceous fly-
sches decrease in elevation from east to west. This indicates the
dislocation of Pleistocene deposits belonging to the Karangat phase,
following their formation.

Bosporus is nothing but a stream valley connecting the Black-
sea to the Marmara sea and which has been subjected to transgres-
sion and have acted as an emitiary from time to time. The Mar-
mara sea was a tributary of the Tchaud lake which almost included
all of the Blacksea in Upper Policene - Lower Quaternary, and their
connection was Bosporus. Asa matter of fact Dreissensia
rostroformias fossils have been found at the bottom of the Black-
sea and Bosporus. Because these fossils-are inexistent in the Ter-
kos and lower Sakarya regions; the connection between the Black-
sea and the Marmara sea was only by means of Bosporus.

The most important topographical feature of the Marmara sea
coasts are the terraces with varying elevations seen everywhere.
Between Kiigiik Cekmece and Gelibolu, these-terraces have the ele-
vations of 5, 6, 12, 15; 30, 35; 50, 55; 80, 85,-and 100 meters. Some
of these take place toward the south of southeastern parts of Mar-
mara. There are also transgressive deposits of Mediterranean origin
at the shores or the mounths of some streams. Deposits found at the
Karacabey gorge with an “elevation 'of 10 meters contain Cardium
edule and Tapes fossils. ~Tyrrhenien deposits af about 20 to 22
meters in elevation above the sea level exist a little behind the
shoreline near the eastern part of Yalova. There is also a terrace
of about the same origin near Tuzla situated at the northern part
of the gulf of Izmit.

The terraces seen at the shores of the Marmara sea are lower,
more widespread and more characteristic (5-6, 12-15, 20-22, 30-
35). These terraces contain fossil beds of marine origin. Connec-
tion between the Mediterranean and the Marmara sea have taken
place toward the end of the Euxine phase. The Mediterranean
transgression is indicated by a terrace surface of about 30 or 35
meters in elevation in every part of the basin.

At the time of the intertyrrhenien regression junction between
the Mediterranean and the Marmara seas has been interrupted
leaving the Marmara sea as a lake. The second Mediterranean trans-
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gression has been determined by the presence of a terrace level of
around 12 to 15 meters above the sea level and a Mediterranean
type of fauna (cardiums and tapes fossils). At that time the Mar-
mara sea (possibly Milazzien) was connected to the Blacksea
through Bosporus.

The origin and the evolution of Turkey’s Aegean coasts are
more complex in nature and all of its phases have not been clearly
explain. Presence of a continent in the area now occupied by the
Aegean sea in the Upper Pliocene and Lower Quaternary (Sicilian)
times is determine by the widespread presence of Elephos antiques
in the area in which not the islands of Cyprus, Crete and Delos
take place.

In the period following the Sicilien, the transgression coming
from the south (Tyrrhenien transgression) invaded the Aegean re-
gion confining to separateislands. Possibly the geomorphological
history of the Mediterranean and Aegean coasts of Turkey begins
at this time.

Some different levels have been discerned in the region at the
northern part of the Gulf of Saros toward--the east of the Meric
delta. A terrace of about 10 or 12 meters in elevation exist near the
western part of Giimriik at the southeastern part of the Enez town.
A terrace level of around 10 meters in elevation can be observed
toward the more eastern part of this region/ Some big and small
volcanic hills take place on the plain situated at the extension of
the Gulf of Saros. Among these! volcanie features the ones nearer
the sea present some terrace-levels-differing in elevation. These are
seen at both sides of the Gelibolu peninsula and have an elevation
of 4-5 or 12-15 meters. These levels are also present at the western
parts of the Marmara sea and the Bakircay valley at the northern
part of the Aegean seashore. Recent studies have revealed the
presence of 15 level at the Silifke plain (the Goksu delta) in the
Mediterranean seashore of Turkey. Some geologists and geopraphers
indicate to the presence of a level around 2 meters in height at the
Marmara, Aegean and Mediterranean regions. This level has also
been detected at the Blacksea coasts of Turkey.
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