TEKTONIK OTURUMU '

Tectonics. Semim

Seydisehir (Konya) giineyinin tektoni-
gf3/Tectonics of south of Seydisehir,, Konya
Tahsin METIN', Vedat TOPRAK’

1 Hier Bark.. Gen. Mud., ANKARA

2 0DTU Jeo. Mith. B31, ANKARA

Orta Toroslarar kuzeyinde yeralan inceleme
alimnda ¢ kaya toplulugu ylizeyler, bunlar
Geyikdag: Birligi, olistostromal bir ilis (Agac-
tepe formasyonu) ve Bolkardag: birligidir. Bu
kaya topluluklari i¢cinde gozlenen tektonik ya-
pilar paleotektonik donem tiriinii olan. bindir-
meler ile neotektonik donem turinu olan nor-
mal faylardir. Ug kaya grubunun tektonik (ta-
kanagini belirleyen bindirmeler kuzeydogudan
gliney-bahya dogru hareket, etmistir. Alttaki
bindirmenin yast Orta Eosendir» ustteki i¢in
yas verisi yoktur., Normal faylar baslica iki
yonde gelismistir. Bunlardan KB-GD yoniin-
dekiler ana faylar olup alanda bir horst-graben
sistemi gelistirmislerdir. Bu. faylardan sekizi
tanimlanarak adlandirilmistir. Faylar tizerinde
550-600 m'yi asan diisey atimlar saptanmuistir,
KD-GB yoniinde gelismis, ikinci fay grubu ise
ana faylara dik gelismis "accommodation” tii-
ri faylardir. Faylar boyunca olciilen kayma li-
neasyon verilerine gére normal faylar asil ola-
rak egim atmuik olmakla birlikte, belirli oran-
larda yanal bilesenlere de sahiptirler. P-T diag-

ram metodu ile yapilan ¢ozemlere gore ege-.

men. stresler su yonlerde gelismistir.G] = 77,
304K; a,=10, 160 Kve 0,= 0.8, 069 K.

"Three rock associations are exposed within
the study area which is located to the north of
Central Taurides. These are Geyikdagi Unit,
an olistostromal flysch (Agactepe formation)
and Bolkardag: Unit. The tectonic structures
developed within these units are the overth-
rusts of the paleotectonic period, and normal
Jfaults of the neotectonic period., The Overih-
rust which define the tecnoic boundaries of
three rock associations moved from northeast
towards southwest The age of the lower
overthrust is Middle Focene; there is no age
data far the upper one.. Normal faults are de-
veloped in two dominant directions. ' The NW-
SE striking faults are the main faults and deve-
loped a horst-graben system in the area. Eight
of these faults are identifed and named. They
have vertical throws more than 550-600 m.
The NE-SW striking second fault group, on the
other hand, are accommodation faults which
are developed perpendicular to the main fa-
ints. According to slip lineation data the nor-
mal faults are dominantly dip ' slip although
they have certain lateral components, The
principal stress directions., according to P-T
diagram method are, (Jj = 77, 304K; (J,=10,
160 Kve <J=0.8 069 K,

Gokova Grabeni'nin iki-fcoyetlii: jeoelektrik
gmUMtiihmesUTwo-dimemional geoelectric
imaging' of Gékova Graben
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Gokova rift sisteminin doguda karasal kesi-

minde yer alan Gokova Grabeni'nin yeralti je-
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olojik yapisini belirlemek ve 0zdiieng yapisini
aciklamak icin jeoelektrik Olciimler yapilmis-
tir. Jeoelektrik 6zdireng haritalarinin niteliksel
degerlendirilmelerinden Kuvatemer Ortii bi-
rimlerinin (< 50 ofam-m) graben baseninin da-
ha ¢ok dogu kesiminde yaygin oldugu belir-
lenmistir. Burada allivyonal katman bati1 ke-
simdekine karsin daha kalindir. Yerin derin
kesimlerindeki Alt Miyosen yasli kayaclann
toplam Ozdirencinin azalmasinda bolgede ege-
men kaistik kirectaglannm aktif islev tistlendi-
§i gozlenir. Ters ¢oziimden elde edilen iki-bo-
yutiu jeoelektrik modeller yapisal catinin, ba-
senin kuzey ve giiney kiyillanndaki dogu-bati
uzanim gosteren iki etkili fay zonu ile sekillen-
dirildigini belirgin olarak agiga cikarir. Bu
faylardan basenin kuzey kenarindaki agikca
normal fay1 isaret etmeyecek bicimde karma-
siktir. Ayrica iki-boyutlu jeoelektrik modelle-
rin yoruniianmasi sonucu basenin i¢ginde mey-
dana gelen dogu-bati ve kuzey-giiney (Yata-
gan-Mugla liftinin isareti) uzaniml degisik or-
tulu faylann varhigr aciklik kazanir.

Geoelectrical measurements were made to
explain resistivity structure and to identify the
pattern of the local geological structure ofGo-
kova Graben where is the inland area of Go-
kova rift system. From the qualitative interpre-
tation of geoelectrical isoresistivity maps it is
Jfound that Quaternary deposits (< 50 ohm-m)
are present in the easternmost of graben ba-
sin. Here, it is more thicker than in western.
area. The apparent resistivities generally ob-
served beneath each profile suggest that the
karstified limestone have active roles on dec-
reasing of total resistivity of Lower Miocene
rocks occured at deep levels of subsurface.
Two-dimensional geoelectrical models obta-

ined from inversion scheme clearly reveal that
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the structural pattern is fanned by two intensi-
vely faulting zones with east-west trend deve-
loped in south and north margin of the basin.
One of these faults in northern- margin of ba-
sin seems more complex as couldn *t clearly in-
dicated normal faults., Additionally, several
buried faults occured inside the basin with
east-west and south-north (signature of Yata-
gan-Mugla rift) directions are interpreted
from two-dimensional geoelectrical models.

Afyon Zonu'nda Devoniyen Oncesi ¢cok ev-
reli metamorfizma/Frv-Devonioft pofymeta-
morpMsm im the Afyon Zone

Engin Oncii SUMER,, A. Umit TOLLUOG-
LU, Yavuz ERKAN

H.U. Jeo. Miih. Bol. ANKARA

Afyon Zonu, batida. Menderes Masifi» giiney-
de Sultandaglan ve doguda Orta Anadolu Ma-
sifleri tarafindan cevrili diisiik - orta dereceli
metamorfik bir kusaktir. Sedimanter kokenli
metamorfik kayaclann gozlendigi litolojiler
Afyon Metamorfiiieri olarak adlandirilir. Af-
yon Metamorfitleri farkli litolojik ve defor-
masyon Ozelliklerine gore iki alt gruba ayril-
maktadir. Alt Metamorfitler mika-sist ve ku-
varsitlerden, olusmakta,, felsik karakterli meta-
riyolitler tarafindan kesilmektedir. Meta-riyo-
litlerden elde edilen radyometrik yaglar Orta
Kambriyence isaret etmektedir. Alt Metamor-
fif e ait istif muhtemelen Kambriyen sonu Or-
dovisiyen basinda diisiik sicakhk/duisiik-orta
basing kosullarinda orojenik metamorfizma
(MTI) gecinmis Te ¢ok evreli deformasyonlar-
dan (FI, F2, F3) etkilenmistir. Petrolojik bul-
gular klorit-biyotit-granat-sillimaEit zonlan-
masi seklinde tanimlan.au ilerleyen metamor-

fizmaya isaret etmektedir. Ust Metamorfitler
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meta-konglomera, fillit ve mermerlerden olus-
maktadir; Klorit-biyotit-kloritoyid-andalu-
zit/disten.mineral zonlanmas diistik sicaklik /
orta - yuksek basing kosullarinda gelisen ikin-
ci bir metamorfizmaya (M) ve de ¢ok evreli
defomasyonlara (F4, F5, F6, F7) isaret etmek-
tedir.., Afyon Melamorfi.tleri,""Alt Devoniyen-
Ust Penniyen Maliginda ¢okelmis platform
karakterli karbonatlar tarafindan a¢ili uyum-
suz olarak orttilmektedir. Anadolu Platformu
olarak adlandirilan bu istif ankizondan cok dii-
sik mertebeye” degisen, bir tiglincli metamor-
fizmadan (M3) etkilenmistir. Afyon, metamor-
fitieri ve Anadolu Karbonat Platformuna ait
tiim istif Ust Permiyen-Alt. Triyas yash polije-
nik konglomeralar tarafindan uyumsuz olarak
ortiilmektedir..

The Afyon Zone is a low-medium grade meta-
morphia belt which is surrounded by the Men-
deres Masif at the west, Sultandag at the south
and the Central Anatolian Massives at the
east These dominantly sedimentary origin me-
tamorphic rocks of Ayfon Zone are called as
the Afyon Metamorphites. The Afyon Meta-
morphites are sub-divided into two groups
which have different lithological and deforma-
tion histories and properties: The . Lower Meta-
morphites consist of mica-schist and quartzite.
They are cut byfelsic meta-rhyolite. The radi-
ometrik ages offehic meta-rhyolite indicate
the age of Middle Cambrian. The Lower Met-
morphite probably metamorphosed during La-
te Cambrian - Early Ordovician time interval
This study indicates that Lower Metamorphi-
tes are effected by low temperature/low-midd-
le pressure orogenic metamorphism (Ml) and
polyphase deformation (Ft, F2, F3). Chlorite-
biotite-gamet-sillimanite zonation are the in-

dicative of the progressive metamorphism. The
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upper metamorphites consist of meta-conglo-
merate, phyllite and marbles. Chloritc-biotite-
chloritoid-andalusite/kyanite mineral zonation
indicate low temperature/middle-high pressu-
re metamorphic conditions. The upper meta-
morphites are also effected by second meta-
morphism (M2) and polyphase deformation
(F4, F5, F6, F7). The Afyon metamorphites
are overtied by Lower Devonian - Upper Per-
mian platform type carbonate. The platform-
carbonate is called as Anatolian Carbonate
Platform. The whole unit is effected by the
third metamorphism (M3) changing from an-
cizone to very low grade metamorphism. Up-
per Permian - Lower Triassic poligenic cong-
lomerate overlies disconformably at the top of
the Afyon metmorphites and Anatolian Carbo-

nate Platform.

Menderes Masifi' nde iki farkli yiiksek ba-
" sin¢ metamorffzmasi: Pan-Afrikan ve Ter-
siyer olaylar/TVo different high-pressure
metamarphisms im the Menderes Massif:
Pan-African and Tertiary events

Osman. CANDAN', O. Ozean DORAI, Ro-
land OBERHANSLP, Mete CETINKAP-
LAN', Friederike OELSNER’, Stefan DURR’
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Bat1 Anadolu'da yiizlek veren Menderes Ma-
sif buiylik olciide Alpin sikisma tektonigi ile
sekillendirilmis bir nap kompleksi olarak ta-
nimlanabilir. Cekirdek. Ve Ortu serilerinden el-
de edilen yeri veriler bu testalin temelin ¢ok
yeni fazli kompleks tektono-inetamorfik evri-
mini acik¢a ortaya koymaktadir. Ortognays,
leptit-guays ve sistlerden yapili Pan-Aftikan
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yash temelde cok sayida lokasyonda metagab-
rolaila baglantili eliojit olusumlarinin variigi
saptanmustir.. “*Omfasit (jd 20-25) + granat +
rutil *+ disten" toplulugu ile tanimlanan bu ka-
vaclann olusum kosullan 650 C° sicaklik ve
13 kbar basing olarak belirlenmistir. Bu deger-
ler, temelin yaklasik 40 km lik bir derinlige
gomuldiigiintt ortaya koymaktadir. Bir¢ok lo-
kasyonda, so6z konusu orta sicaklik eklojitleri-
ne ¢amokit,, ortopiroksen gnays ve metatona-
litierden yapili graniilitlerin ve migmatitlerin
eslik, ettigi gozlenmektedir. Cekirdek serisi
icerisindeki eklojitlerin Bitlis MasifiTndekine
benzer sekilde Pan-Afrikan orojenezi sirasinda
tektonik olarak kalinlasmig bir kitasal kabuk
ortamini karakterize ettigi dustiniilmektedir.
Pan-Afrikan orojenezinin Prckambriyen yash
cekirdek serileri tizerindeki etkileri eklojit,
granulit ve migmatizasyona kadar ulasan am-
fibolit fasiyesi kosullanndaki c¢ok evseli bir
olaylar dizgisi ile tanimlanmaktadir. Mesozo-
yik-Erken Tersiyer yasl orti serilerindeki ay-
e bir yiiksek basing/diisiik sicaklik metamor-
fizmasina ait kalintilara. Dilek yanmadasi -
Selcuk - .Akhisar yorelerinde rastlanmaktadir.
Bu kalintilarin Menderes Masifi'nin kuzeyba-
t1 kesiminde, KD/GB uzanimk bir zon boyun-
ca gozlenmesinin nedenleri heniliz tam olarak
acgikliga kavustundamamustir. S6z konusu rne-
tamorfizma ile ilgili veriler; i) Metamorfik
olistostrom icerisindeki yliksek basing blokla-
11, ii) Mesozoyik yasli metakarbonatiaf ve me-
tabaziklerdeki krossit bilesimindeki sodik am-
fiboller ve iii) "Klontoid - disten - beyaz mika
(fengit/muskovit) toplulugu iceren metacakil-
taglan olmak tlizere li¢ grup altinda toplanabi-
lir. MetaolistDsttomun Morit-albit. sistlerden
yapili matriksi igerisinde ylizer konumdaki
yiiksek, basing bloklari eklojit,, omfasit - epido-
tit, smaragdit -omfasit. metagabro ve zoisit me-
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tagabtolarla simgelenmektedir. Kalint1 mine-
ral topluluklan ve 470C° nin altindaki sicaklik
ve minimum. 10 kbar basing degerleri Mesozo-
yik yash platformun.,, biylk olasilikla iizerle-
yen Paleosen (?) yash olistostrom ile birlikte
kuzey/kuzeybat1 yonli bir yitme zonu boyun-
ca yaklasik 35 km derinlige gomiildiigiinii or-
tay koymaktadir. 'Tersiyerde, Eosen (?), ger-
ceklesen bu olay sonucu Menderes Masifi'nin
bat1 kesimleri epidot - mavisist - eklojit (?) fa-
siyesi kosullarinda metamoifizmaya ugramis-
tir. izleyen evrede, Neotetis - Vardan okyanu-
sunun kapanisi ile baglantili bu yiiksek basing
meCamorBzmasina ait kayaglar, olasilikla Geg
Eosen/Erken o6ligosen'de gelisen, yesilsist fa-
siyesi kosullanndaki orta basin¢ - Barrow tiirti
bir metamoifizma ile biiylik oranda geri donii-
sime ugramiglardir. Mesozoyik - .Erken Tersi-
yer yash ortii serilerinden, elde edilen Tersiyer
yasli bu birbirini izleyen iki metamorfizma, li-
tostratigrafik kaya istifindeki benzerliklerle
desteklendiginde Menderes Masifi'nin. kikla-
~dik kompleksle korelasyonuna biyiik katkilar-
da bulunmaktadir.

The Menderes Massifwhich is exposed in the
Western Anatolia, can be described as a- nap-
pe complex mostly modified by the Late Alpine
contractional déformation. The new evidence
Jfrom Pan-African core and Mesozoic - Early
Tertiary cover series reveals clearly, a comp-
lex, polyphase tectono-metamorpMc evolution
of this crystalline complex. The eclogite relics
which are closely related- to te metagabbros,
were recognized in the entire Pan-African co-
re comprising primarily oforthogneisses, lep-
tite-gneisses and schists. The eclogite crystal-
lization which is defined by the assemblage of
"omphacite (Jd- 20-25) + garnet + rutile =
kyanite" with an estimated 650 C° temperatu-
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re and 13 kbar pressure corresponding to a
depth of about 40 .km,. In most localities, the
granulites, Le. charnockite, orthopyroxene
gneiss and metatonalites, and migmatites are
associated with the medium temperature eclo-
gues. The eclogues in the Precambrian core
series can be regarded to bejn relation with
the thickening of the continental crust during
the Pan-African orogeny and suggest certain
similarities with respect to HP metamorhism
in the Bitlis Massif The effects of the Pan-Af-
rican orogeny in the Menderes Massif are
characterized by the multi-stage events under
eclogue, granulite and amphibolite fades con-
ditions involving partial melting and migmati-
zation., The HP/LT relics in the Mesozoic -
Early Tertiary cover series are recognized in
the Dilek peninsula - Selcuk - Akhisar area.
However, the significance of the restriction of
the remnants to a NE-SW - extending zone in
the northwestern part of the Menderes Massif
has not been accounted for as yet The HP/LT
relics includes i) High-pressure blocks in the
metamorphosed otistostrome, ii) The Mesozo-
ic metacarbonates and metabasites with Na-
amphiboles (crossite), and Hi) metaconglome-
rates with the assemblages of ' chloritoid-kyna-
ite-white mica (phengite/muscovite). The high-
pressure blocks enclosed in a matrix ofchlori-
te-albite schist, are characterized by the eclo-
gue, omphacite - epidotite, smaragdite - omp-
hacite metagabbro and zoisite metagabbro.,
The relic high-pressure assemblages allow P-
T estimations with temperature less than
470C° and minimum pressure at about 10
kbar. This may suggest that the Mesozoic plat-
Jform, most probably with the overlying Pale-
ocene (?) otistostrome, would have been buri-
ed to the depth at about 35 km along a N-NW

dipping subduction zone, and the western part

7

of the Menderes Massif was subjected to
HP/LT metamorphism under epidote- Muesc-
hist to eclogue (?) fades conditions during
Tertiary, Eocene (?), time. Th,e high-pressure
rocks; which might have been related to the
closure of the Neotethyan - Vardar ocean, we-
re mostly retrograded by a subsequent Barro-
vian-type overprint under greenschist facies
conditions during the Late Eocen/FEarly Oligo-
cene time. The recognization of the two-fold
Tertiary metamorphism- in the Mesozoic -
Early Tertiary cover series is a new suppor-
ting evidence for the correlation between the
Menderes Massif and the Cycladic Crystalline
Complex, in addition to known similarity in

the rock succession,

Menderes Masitl'ndeki leptitlerin yeniden
irdelenmesi: Ust kabuksal metasedimanter
kéken/Jtmsidn of aie leptUes in the Mende-
res mmssif: A supnacrustdl meimedimemtary
origin
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Menderes Kristalin Masifi, ¢cekirdek ve Ortti se-
rileri olarak adlandirilan iki ana tiniteye bolii-
nebilmektedir. Prekamhriyen-Kambriyen yaslh
cekirdek seri. (Pan-Afrikan yaslh, temel),» yuk-
sek dereceli sist, ince taneli gnays (leptit!),
gozle gnays, metagramt, metagabro ve mig-
matitik kayalardan yapilidir. Morumsu gri
renldi» masif goriinimli ince taneli gnays,
Prekambriyen yasl sayilisi ve Iskandinav-
ya' daki, metavolkamiierden tikeme leptitlere

litolojtik,, doknsal ve hiiesimsel yonden benzer-
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ilkler sunmasi Bedeniyle,» 1.98011 yillarda me-
tavolkanit (leptit) olarak adlandirilmistir, bu
kayaclann birinci metamorfizmayi izleyen ev-
rede gnaysik temel lizerine .akmus riyolit-ande-
zit bilesinali adayayi1 volkanitleri oldugu ka-
bullenilmistir., Kayaclar icerisindeki kalsilikat
minerallerince zengin budinlenmis damarlar»
bazik bilesimli dayk ve siller; acik renkli be-
nekler ise ilksel volkaniliere ait kalint1 fenok-
ristaller olarak yorumlanmistir. Bu kayalar
uzerinde son yillarda yapilan calismalarda, zir-
konlarin sedimanter kayaclara 6zgii yuvarlan-
mig sekiller gosterdikleri ve 585+8My ile
1871 £8 My arasinda degisen radyometrik yas-
lar sunduktan saptanmistir. Morumsu "leptit"
birimi protoliti, diisey bir yonde, yesilimsi
"sist" protolitine derecelenir. Birka¢ 10 m ka-
Iinliga ulasan derecelenme araliginda, beriki
birim kuvarsca zengin tiirevler ve kalin kuvar-
sarenit ara katman denetleri icerir. Kuvarsare-
nit ve kurvarsca zengin tiirevlerde ilksel tane
boyu derecelenmesine ve capraz katmanl ya-
piya iligkin o6zellikler yersel olarak taninabilir.
"Leptit" biriminin ilksel bilesimi arkozik vake
veya kumlu ¢amurtaslan olabilir. Birim icin-
deki "Kalksilikat" yamalan c¢amurtaslannin,
derin gomiilmeye kosut 'dewatering silirecine
bagli olarak» Ca, Si, Al, Mg bakimindan zen-
gin asin basingh akigkanlar salmasina iligkin
gorinmektedir. 1lk yaklasim olarak, ¢okelme-
nin kurak iklim kosullan altinda kristalin bir
kaynaktan tiireyen bir On iilke ortaminda ger-
ceklestigi distiniilmektedir. Bu kayaclann M-
persten bilesimli ortopiroksen igermeleri,, yuk-
sek sicakligi simgeleyen poligonal doku sun-
malar1 ve evvelce fenokristal olarak yorumla-
nan beneklerin kordiyerit blasiiam olarak belir-
lenmesi,-kayaglann granolit fasiyesi kosulla-
nnda metamoifizmaya ugradiklarini goster-

mektedir, Bu kayaglar igerisindeki 'liipersten
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+ diopsit + kuvars + anortit + granat" prajene-
zi sunan kalksilikat diizeylerinin varligi, ka-
yaglann camokitier ve ortopiroksenli gnays-
larla birarada bulunmasi, Masif deki Pan - Af-
likan birimlerin granulitik metamocfizmadan
etkilendiklerini vurgulayan ek verilerdir. Yu-
karidaki bulgularin 1s181nda, evvelce leptit ola-
rak adlandirilan kayaclann» Masifin en yash
Mrinilerini olusturan Geg Ptoterozoik yagh tist
kabuksai sedimentlerden titredikleri ; Diin-
ya'daki Prekambriyen kalkanlarina 6zgii kon»
dalit kusaklannda gozlenen kaya topluluklari-
na benzerlik sunduktan anlasilmaktadir. O ne-
denle de, Menderes Masifi'nde evvelce leptit
olarak adlandirilmis kayaclann, sedimenter
kokenli sillimanit-granat gnays (kondalit !)

olarak adlandirilmasi onerilmektedir.

The crystalline Menderes Massif is divisible
into two major units: the core and the cover
series, The Precambrian to Cambrian core se-
ries (Pan-African basement) consists of high-
grade schists, fine-grained gneisses (leptites),
augen gneisses, metagranites, metagabbro
and migmatitic rocks. Since 1950, purple gray,
massive and fine-grained gneisses have- been
named as lepfite on the basis of an apparent
Precambrian age, and lithologie, textural and
compositional similarity to leptites of meta-
volcanic origin in the Scandinavian crystalline
massifs. The “ieptite "uniiwas suggested to be
island - arc volcanic association of rhyoliiic-
andesitic composition, overfying the gneissie
basement Boudinaged veins of cede - silicate
minerals and light - colored spots in the "lep-
tites"" have been interpreted as dykes and sills
of basic composition and relic phenocrysts
respectively. Recent investigations on the lep-
tites has revealed that zZircons are rounded,

implying a sedimentary origin., The zircons in-
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dicate an age range of 585+8 Ma- to 1871 =&
Ma. The protolith ofthe "leptite” unit grades
into that of the schists, in a vertical sense. The
gradational contact interval, which amounts
to several tens of meters in thickness, contains
interlayers of quartz-rich varietities of both
rock types and, most conspicuously, thickly
developed sets of quarizarenite interlayers.
The quarizarenites bear sporadically grain si-
ze gradation and cross-stratification. The pro-
tolith of the 'leptite" is probablly arkosic
wacke or sandy mudstone. The calc-silicate
patches may originally be the product of
overpressured fluids (rich in Ca, Si Al and
Mg) released during the clay dewaterring in
the deeply buried arkosic rocks. As a prelimi-
nary approach the'deposition suggests a fore-
land environment comprising a crystalline
provenance under arid climatic conditions. A
granulite fades ofmetamorphismfor the sedi-
mentary protolith is suggested on the basis of
the presence of hypersthene and polygonal
texture indicating high temperatures, andpse-
udoblats of cordierite. The presence of the
calc-silicate layers with the "hypersthene +
diopside + quartz + anorthife + garnet”para-
genesis and the association of these rocks with
the charriokites and ortho-pyroxene bearing
gneisses also verify the granulite fades meta-
morphism in Pan - African units of the Mende-
res Massif It apprears that the so-called lepti-
tes are derived from the late Protorezoic sedi-
ments, and are comparable from all aspects
with the rocks of the khondolite belts in the
Precambrian shields. Consequently, it will be
most appropriate to rename the lettites in the
Menderes Massif as supracrusial sittimanite-
garnet gneiss (khondolite !) of sedimentary

origin,

1992 Erzincan, 1995 Dinar ve 1996 SaUan-
cayl deprem kiriklarinin fay segmentasyo-
HILIL, baslangic ve bitislerini denetleyen
Jfakti&rler/Factors Controlling- the fault seg-
mentation and ike rupture initiation and ter-
mination of the 1992 Erzincan, 1995 Dinar
and 1996 Salhancayt earthquakes

Ramazan. DEMIRTAS

Af. isi. Gen., MOd. Dcp. Ar.. Dm. Bsk. ANKARA

13 ve 15 Mart 1992'de Erzincan'da iki deprem
(Ms=6.8 ve 6.1) olusmustur... I1k soken gpisant-
0, havzanin KB'sindaki faym sikisma buiklii-
miinde, ikincisinIE ise havzanin hemen
GD'sunda saga sicrama yaptigi bolgede yer al-
maktadir. Deprem batida Davarli koyt ile do-
guda Tanyeri arasinda kalan 45 km uzunlu-
gunda, bir boliimii lizerinde gelismistir, Bu ki-
sim,, 1.939-1967 deprem serisinde kinlmamais
Yedisu sismik boslugunun, hemen bat1 ucumu
olusturrmaktadir. Kink, kiictik acili bir sikisma
bolgesinden baslamis ve doguya dogru yayila-
rak,, havzasinin GD'sunda 5 km'den daha bii-
yiik cekme-tipi bir sigrama bolgesinde sona er-
mistir. 1 Ekim 1995 Dinar depremi (MI=5.9),
Dinar-Civril fayinin 10 km'lik bir segmeati
tizerinde yuzey kirigi olusturmustur. Kirik,
Dinar'in 2 km. KD'sundan KB'ya dogru tek
yonde yayilarak, Yapagdi koyiine kadar iztoe-
bilmektedir. Koyiin hemen yakininda Dinar-
Civril fayin1 kesen Cerit yaylasi grabemiuin,
kirnigin KB'ya dogru ilerlemesini engelledigi
izlenimini vermektedir. Kirigin GD ucunda
Dinar-Civril fay1 ile Ac1 gol fay1 kesismekte-
dir.. Depremin episantn, Kkesisim, noktasinin
yakininda bulunmaktadir. Diger taraftan bu
bolgede Alt-Orta Oligosen yasli konglomera-
+tk birimden Kretase yash ofiyolitik karmasi-
gin kirectaslarina gecilmektedir. Benzer sekil-
de, deprem kiriginin baslangi¢ noktasinda Oli-
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gosen yash konglomeratik birim sona ermekte
ve Dinar formasyonu kemtaglain ile Dinar-Ak-
dag horstunun Kretase yash ofiyolitik karmas-
gina ait kirectaslarina, gecilmektedir. 14 Agus-
tos 1996 tarihinde Salhancayr fay1r (Corum-
Amasya) tizerinde magnitfidleri ML=5.4 ve 5.2
olan. iki. deprem olugmustur. Depremde, 35-40
km. uzunluktaki sag-yonlii dogrultu atimli Sal-
hancay1 fay hattinin Caybasi ile Karasar koy-
leri arasinda kalan 5-10 km'lik bir kisminin
hareket ettigi distiniilmektedir. Depremin epi-
sanfn, Caybasi ile Pekmezci kdyleri .arasinda
fayin saga sicrama yaptigi bir bolgede yer al-
maktadir. Ana kirilmanin fayin bu sicrama
yaptig1 bolge ile Karasar koyti yakininda fayin
D-B*dan GB'ya Diivend ovasina dogru dog-
raltusEnu degistirdigi fay bilikliimii ansanda
gelistigi tahmin edilmektedir. Kaya diismeleri,
hasar dagilimlar1 ve art¢i-depremlerin S-P za-
man faiklari, deprem kitiginin bu. fay sicrama
bolgesinden fay biikliim bolgesine yani dogu-
dan batiya dogni ilerledigini gostermektedir.
Bu tiir jeolojik ve geometrik stireksizlikler,
deprem ylizey kinklannin baglangic ve bitis
noktalan ile deprem episantralanniii denetlen-

mesinde rol oynamiglardir.

Two earthquakes occurred in the Erzincan- ba-
sin on March 13 (Ms=6.8) and 15 (Ms=6.1)
1992 respectively, The epicenter of the earth-
quake of the first shock is located between Yal-
nizbag and Davarh villages where the nort-
hern segment makes a small restraining bend
with small angle in the NW part of the basin,
The epicenter of the second shock (Ms=6.1) is
located between Caglayan and Pulumuz whe-
re the northern and southern segments of the
NAF in that region make a releasing step to
the right with 5 km width., Geological and se-

ismological data indicate that the earthquake
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ruptured a long segment of the NAF for 45 km,
to a depth of 29 km» A. clear surface faulting
was not observed in the ground surface due to
deep focal depth of'the earthquake and thick
and unconsolidated sedimentary deposits ac-
cumulated in the basin. The ruptured section
represents the easternmost part of the earth-
quake of December 26., 1939 {M=7,9) and
constitutes the western end of the adjacent
segment called Yedisu that has not ruptured in
the 1939-1967 earthquake series. The rupture
propagated from the restraining bend at the
west to the releasing step at the east lltis in-
dicates that the initiation and termination of
the main rupture were geometrically control-
led. The Dinar earthquake ruptured for appro-
ximately 10-15 km part of the NW-SE trending
Dinar-Civril fault extending from Dinar to vil-
lage ofYapagilu The ground rupture started a
few km NEFE of Dinar and propagated to NW
along the Dinar-Civril fault The rupture ter-
minated at the Yapagih village,. The surface
rupture showed bifurcation at the both ends:
Initiation and termination points of the main
surface rupture were controlled geometrically
by Cent Yaylas: graben and Dinar-Akdag
thrust and mechanically by ophiolitic melan-
ge. At its northwestern- end the Cent yaylasi
graben intersect the Dinar-Civril fault The
same fault was cut by the Acigolfault and in
the same time this fault also meets the Dinar-
Akdag thrust at the southeastern end of the
main surface rupture. The main ground bre-
akage developed along the contact between
She Quaternary Alluvium- and talus and the
conglomerate unit of Oligocéne age. This unit
was bounded by the ophiolitic melange at the
endpoints of the main surface faulting: The
epicenter of the quake is located near the ini-
tiation point of the rupture and aftershocks
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were concentrated along the rupture. Thus, it
may be suggested that the initial rupture star-
ted near the SE end and stopped in the NW
end, near Yapagil village. The 5-10.km parti-
on of the 35-40 km Salhancay: fault which is
right lateral strike-slip fault moved in the Sal-
hancay! earthquake of 14 August, 1996. This
part extends between Caybasi (Amasya) and
Karasar (Corum) villages. No surface cracks
was observed on the ground. However, the qu-
akes caused many rock falls, which are com-
posed of huge Jurassic Cretaceous limestones
and FEocene conglomerates blocks along the
Salhancayt river, Epicenters of these two
earthquakes were located in a region between
Caybasi and Pekmezci where the fault makes
step to the right The fault changes its strike
Jfrom E-W to SW near Karasar village where
the fault makes a restraining bend. As a result
it is estimated that the main rupture occurred
in this region between the fault step and the fa-
ult bend. Distribution of rock falls and heavily
damaged houses, and S-P time differences ha-
ve showed that the main rupture propagated
Jfrom the step to the east to the fault bend to the
west. Consequently this indicates that the ini-
tiation and termination points of the main rup-
ture were controlled by geometrical features

of the region.
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Bat1 Toros Kusagi Miyosen kirmizi algleri-
nin paleoekolojisi ve cokelme ortamlari/Fa-
koecotogy of Miocene red algues (Rhodolite)
in Western- Tauride beli and their depmiti-
onal environment

Nevbahar ATABEY

MTA Gen. Mud. Jco. EtiitDai. ANKARA

Bau Toros kusagi Aksu havzasinda,, Miyosen
yash cokeller icerisinde kirmizi algler bulun-
maktadir. Bunlar paleo ortamsal sartlara bagl
olarak farkli morfolojik karakterler gostermek-
ledir, Aksu havzasi Miyosen sokel dolgusu
icerisinde yer alan litostratigrafik birimlerden
Tepekli formasyonu, ve Aksu formasyonu ile
Akcay cakiltaglannda alglerin morfolojik degi-
siklikleri izlenmektedir. Bu morfolojik karak-
terlere bagh olarak ug¢ farkli rodolit olusumu
so6z konusudur. Yamag dokiintileri ve Kkiyi
diizliiglinde gelismis rodolitier, yelpaze deltasi
icinde gelismis rodolitler ve yama resifleri
icinde gelismis rodolitler. Aksu havzasi resifal
Miyosen tortullar igerisinde yer alan. litostra-
tigrafik birimlerden Oymapinar kiregtasi, Ca-
kallar formasyonu ve Geceleme formasyonu
icerisinde ise algli Mostramla! genis bir alanda
yaylmislardir.. Bu Mostram icerisinde kabu-
gumsu kirmizi algler alti fasiyes tipi gelistir-
mistir. Bunlar; kabugumsu algli marnlar,, kabu-
gumsu algli camurtasi fasiyesi, iri cakilli rodo-
lit fasiyesi, algli dallarin olusturdugu istiftasi
fasiyesi, kabugumsu iri cakilli fasiyes ve algli

kabuklarin olusturdugu istiftasi fasiyesleridir.
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