With a new, lower Miocene aged volcanism, (The Dedetepe Formation) dacitic-rhyo-
dacitic-rhyolitic lavas and tuffs have occurred. Later, a Middle-Upper Miocene
aged andesitic-dacitic calcalcaline volcanism can be seen (The Yuntdag Formation).
Also, the outcropping of the deposits, (The Ballica Formation-Soma Formatioa)
which are equal aged with this volcanism can be seen in the investigated area.
The last products of this volcanism are Ayvalik ignimbrites after which were car-
ried by streams for a while were deposited in the small lakes. (Rahmanlar Agglo-
merate) ;

Calcalcaline Volcanism which is the product of the crustal material has later
turned into alkali olivine basalts which are the products of the mantle, and pro-
duced the basalt outcrops in the shape of dykes (Alibey Basalt). There are small
monzonitic plutons around Ayvalik. (Maden adas1 Monzonite).

Volcanism in this region ends with the alkali basaltic lavas which occur in
the Lower Quaternary (Dededag Basalt).

In this lecture, the petrochemistry of the all magmatics in differenf, ages will
be described and from the viewpoint of the plate tectonics the origin will be dis-
cussed.
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ANADOLU BATI BOLUMUNUN KRETASE SONU VE PALEOJEN
YAPISI : ULTRAMAFIK KAYALARIN VE MENDERES MASIFININ
TEKTONIK ANLAMLARI

LATE CRETACEOUS AND PALEOGENE STRUCTURE OF THE
WESTERN PART OF ANATOLIA : TECTONIC SIGNIFICANCE
OF THE ULTRAMAFIC ROCKS AND THE MENDERES
MASSIF :

Orhan KAYA, E.U. Yer Bilimleri Fak.,

Anadolu bati bélitmiiniin Necjen oncesi yapisal konumu, Tetis ile dzdeslesen
ultramafik kayalarin, Kretase Sonunda, alta bindirmis Menderes billurlu kayalarm
edilgen olarak iizerlemesi ile ilgilidir. Kitasal bir 6grenim parcasi olan yiizeylemis
ve gomiilii Menderes billurlu kayalar1 ve Teke Mesozoyik ve Paleozoyik bashca
karbonat ortiisii, giiney (bati)dan gelen, Bat1 Anadolu’yu asarak kuzeye uzanan
alloktonu olusturur. Otokton, ilk si yerlesimi Prekambriyende gerceklesmis olan
tektonitik ultramafik kayalardan, sirayla iistleyen, orta¢ dereceli amfibolit-bandl
gnays, alcak dereceli yesilsist ve mavisist metabazitler, Triyas ve Kratase Sonu
(Kampaniyen‘Maastrihtiyen oncesi) piiskiiriik ofiyolit kayalar1 (denizalti mafik
piiskiiriikleri, pelajik tortullar, ictiiriimlii ve distiiriimlii bloklar), filis ve filis ben-
zeri olusuklardan yapilidir, Neootokton, bashca, Kampaniyen-Maastrihtiyen ve
Paleojen filis, filis benzeri kayalari, bunlarm icerdigi ictiiriimlii ve dastiirtimlii
bloklar, Neojen’e ait karasal volkanik kayalar, molas tipi, ve gblsel olusuklardan
yapilidir. {

Bolgesel sikismanin son asamalarinda, otokton ve alloktonda ortak olarak,
kuzeydogu, kuzeybati ve kuzey gidisli kirik sistemleri gelismistir. Bunlar, izleyen
serbestleme asamasinda diisey faylar seklinde a¢marak, Ege bolgelerinin Giincel
gravite, manyetik ve sismik oriisiiniin catisim olusturmustur.

Palojen basinda, alloktonun bashca Mesozoyik karbonat kayalardan clusan
iist boliimii, alt boliimden (Menderes billurlu kayalar1) bagimsiz olarak, neootok-
tonun yash diizeyleri ve otokton iizerine iistebindirmistir.

Palecjen sonunda acinan kuzeybatiya egimli biiyiik ters faylar otokton, allok-
ton ve neootokton sistemini bes 6zgiil stratigrafik-yapisal biiyiik bloga boler. Giin-
cel olarak, bu faylarin ortac egimli derin béliimleri ile smirlanan stratigrafik-ya-
pisal topluluklar sunlardir: (a) Menderes Masifi ile simgelenen Menderes; (b) tek-
tonitik ultramafik kayalar, alcak dereceli metabazitler, Kretase Sonu piiskiiriik
ofiyolit kayalarindan yapil: Tavsanli; (e) bashca Triyas filis, filis benzeri ve piis-
kiiriik ofiyolit kayalarindan olusan Balikesir; bunlar yamsira (d) Kazdag Masifi
ile simgelenen Biga; (e) alloktonun Paleozoyik-Mesozoyik (Kampaniyen-Maastrihti-
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yen Oncesi) uyumlu karbonat béliimii, otoktona ozgii Tavsanh toplulugu kayalar:
ve neootoktonun Kampaniyen—Maastrihtiyen’den Giincele kadar olan bashica ki-
rmi kayalarindan yapih Teke toplulugu.

The north (west?) dipping Late Cretaceous underthrust produced passive ob-
duction of the tectonitic ultramafic rocks of the Tethyan crust onto underthrust
~ Menderes crystalline rocks typifying part of a continental element. The autochthon
consists of tectonitic ultramafic rocks, with an earliest emplacement in the Pre-
cambrian, and overlying, in turn, medium-grade amphibolite-banded gneiss, low-
grade greenschist and blueschist facies metamorphic rocks, Triassic and Late Cre-
taceous (pre-Campanian-Maastrichtian) extrusive ophiolite (submarine mafic vol-
canic and pelagic rocks, plus related intrabasinal and extrabasinal bloks), flysch
and flysh-like sequences. The allochthon is composed of exposed and buried Men-
deres crystalline rocks and the Lycian Paleozoic to Mesozoic (pre-Campanian-Ma-
astrichtian) mainly carbonate cover, which originated together from the south
(east?). The neoautochthon consists primarily of Campanian-Maastrihtian to Re-
cent flysch and flysch-like rocks, including intrabasinal and extrabasinal blocks,
molasse-type -and lacustrine rocks.

At a later stage of the regional compression, northeast-, northwest-, and nort-
striking fracture systems appear to have formed collectively in the autochthon
and allochthon. Subsequent release tectonics caused them to act as vertical faults,
giving rise to the gravity and magnetic framework of the present Aegean domain.

Early Paleogene northward tangential movement in the a'’ochthon brought in
the mainly Mesozoic carbonate part of it over the autochthon and older parts of
the neoautochthon, independent from its lower part, i.e. the Menderes crystalline
rocks.

Late Paleogene northwest dipping thrust faults divided the pre-Miccene system
of autochthon, allochthon and neoautochthoa into broad segments. At the present,
the medium-angle deeper parts of these major thrust zones define five discrete ter-
ranes, each being composed of a particular stratigraphic-structural rock assembla-
ge. The terranes are: (a) Menderes, corresponding to the Menderes Massif; (b)
Tavsanli, characterized by ultramafic rocks ,overlying low-grade metabasites and
Late Cretaceous extrusive ophiolite rocks; (¢) Balikesir and (d) Biga, consisting
primarily of Triassic flysch, flysch-like and extrusive ophiolite rocks, with the
Biga characterized by amphibolite-banded gneisses of the Kazdag Massif; (e) Te-
ke, consisting of Paleozoic to Mesozoic (pre-CampanianMaastrichtian) conformab-
le succession of the allochthon, the autochthonous units typified by the rocks of
the Tavsanli terrane, and Campanian-Maastrichtian to Late Miocene mainly clastic
strata of the neoautochthon.
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EGE'DE KABUK EVRIMI VE NEO—MAGMATIZMANIN KOKENI

CRUSTAL EVOLUTION AND THE ORIGIN OF NEO — MAGMATISM
IN THE AEGEAN

Yiicel YILMAZ, 1I.U. Yerbilimleri Fakiiltesi, Jeoloji Mithendisligi Boliimii
A. M. Celdl SENGOR, 1I.T.U. Maden Fakiiltesi.

Magmatizma, tektonizmamn bir belirtecidir. Magmatik rejimler, hiikiim siiren
tektonik rejimlerin kontrolu altinda olusur ve gelisirler. O halde bir bdlgenin je-
olojik evriminde paleotektonik ve neotektonik devrelerin ayirdedilmeleri gibi mag-
matik rejimlerde de paleomagmatik ve neomagmatik rejimler ayirdedilebilirler.

' Tiirkiye’de kesin bir neotektonik rejim ile birkac paleotektonik rejimin tani-
mis olmasi bizi bu olaylarm magmatik sonuclarim arastirmaya yoneltmistir. Ege
bolgesi ozellikle magmatik gelisme agismndan, ilging bir bilge goriiniimiindedir.
Ciinkii paleo ve neotektonik rejimler arasinda kesin bir ayirta karsin bu bélgede
magmatik evrimde siireklilik vardir. Bu bildirinin amac1 Ege bolgesindeki neomag-
matizmanin koken ve niteligini tartismaktir.

Ege bolgesinde tortoniyen’de ortaya cikan tansiyonel (gerilmeli) neotektonik
55-60 km ortalama kalinha erismis olan bir kita kabugunu etkilemeye baslamis
ve bu sirada, daha dnceki yegin carpisma tektonizmasinin senucu olarak litosfer-
astenosfer simr1 ise 10-18 km gibi sig derinliklere yiikselmis bulunmaktaydi. Tan-
siyon rejiminin yerlesmesi, aslinda yiikselmis olan izotermlerin daha da siklasma-
sina yol acnus ve yilkselen manto gereci astenosferik alt kabugun icine sokulma-
ya baslamistir. Bu sokulum, yari-akiskan, kismi ergimis bir ortamin icine dogru
oldugundan, hem sckulan gerecin hem de yerli kayanin kismen karisinasina yol
acmistir.

Neotektonik rejimin bu ilk evrelerinde bu karisma isleminin magmatik verisi
yaygin, kalkalkalen egilimli latitik bir volkanizmamin cikigidir.

Kabuk dlceginde bu faz, bir tiir Megabudinaj olarak tanmitilabilir. Bu olayin
satihtaki etkileri Ege grabenlerinin gelismesidir. Aym gerilme, derinde ise siinek
bir akma ile karsilanmistir.

Gerilme rejiminin gelisimini siirdiirmesi ile kita kabugu 30 km. ye kadar incel-
mis ve litosfer-astenosfer simri horst bloklarmda algalmaya baslamistir. Bu sirada
ise, karismis gerecin cikarak tiikemmesi sonucunda grabende rift tipi alkalen vol-
kanizma cikmaya baglamugtir.

Sonug olarak, tartisitian kenular asagidaki gibi dzetlenebilir :

Ege gerilme tektonigi daha once kahinlasmus ve kismen ergimis bir kita kabu-
gunu etkilemis ve kalkalkalen kita kabugu ile baghca alkalen nitelikteki manto ko-
kenli bir, magmanin karismasina yol acmustir. Bu karisim Kuvarternerde gikarak
tilkenmis, o zamandan beri de Ege’de baslica normal rift-tipi alkalen bu magma-
tizma goriilmeye baslamustir.
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Magmatizmamin karakterindeki devamhlik ve kalkalkalenden alkalen magma-
tizmaya dogru gecis, tektonik islemlerin ozelliginde yavas yavas bir degisim ola-
rak yansimaz, paleotektonik islemin neotektonik rejim sirasindaki son etkileri ola-
rak goriiliirler. Tektonik gecis Ege’de keskin, magmatizmadaki degisim ise tedri-

cidir.

Magmatism is a manifestation of tectonism. Therefore magmatic regimes
originate and evolve under the control of prevailing tectonic regimes. Parallel
with the distinction of palago and neotectonic episodes in the geological evolution
of a given region, one coulo caiso distinguisin a group of palaeomagmatic regimes
and a neomagmatic one. The recognition, in Turkey, of a distinct neotectonic regi-
me and a number of palaeotectonic ones led us to investigate the magmatic re-
percussions of these. The Aegean region is particularly interesting from the vi-
ewpoint of magmatic development, because despite the sharp distinction that
exists between the palaeo and neotectonic regimes in this area, there seems to bea
continuity in its magmatic evolution. The purpose of this paper is to argue that
the nature of the neomagmatism of the Aegean area as a whole, until the Pliocene
has been controlled by the crustal structure that was established prior to the
medial Miocene, and the magmatic signature produced during this episode is a
«mixed» one, despite the contemporaneous neotectonism. We argue that when
extensional neotectonics began in the Aegean area during the Tortonian, it effec-
ted a continental crust whose average thickness was probably around 55-60 km,
whereas the lithosphere-asthenosphere boundary had ascended to such shallow
depths as 10-18 km as a result of the intense previous collisional tectonics. When
extension set in, the already elevated isotherms became crowded even further and
the rising mantle material began injecting into the asthonospheric lower crust. Be-
cause this injection occured into a semi-viscous, partially melted medium, it re-
sulted in the partial mixing of the injected and host materials. The magmatic ex-
expression of this mixing of the injected and host materials. The magmatic ex-
pression of this mixing process is the abundant andesitic volcanics with calc-al-
kaline tendency erupted during the early phasses of the present neotectonic regi-
me. This phase is represented by a kind of mega-boudinage development, at the
crustal, the shallow expression of which are the grabens of the Aegean, whereas at
depth extension is accomplished mainly by ductile flow.

As the extension proceeded the crust thinned down to 30 km. and the lithosphe-
re-asthenosphere boundary began subsiding in the horst blocks, while normal rift-
type alkaline volcanism began in the grabens as a result of the depletion of the
mixed material.

In conclusion, we contend that the Neogene episode of the Aegean extension
effected a previously thickened and partially melted crust and resulted in wides-
pread magma mixing between the calc-alkaline crustal melts and the dominantly
alkaline mantle rocks. This mixture was depleted by the Quaternary and since then
the Aegean has exhibited largely normal rift-type alkaline magmatism. The conti-
nuity in the character of magmatism and the gradual transition from a dominantly
calc-alkaline to a dominantly alkaline magmatism therefore does not reflect a
gradual transition in the nature of tectonic processes, bu expresses the «residual»
effects of the last palaeotectonic processes during the neotectonic regime. The tec-
tonic transition in the Aegean was sharp; the magmatic one was gradual.
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GEDiZ VADISINDE GENC TEKTONIK OLAYLAR VE BUNA BAGLI
J EOTERMAL ENERJi OLANAKLARI.

YOUNG TECTONIC MOVEMENTS AND RELATED GEOTHERMAL
ENERGY POSSIBILITIES IN GEDIZ VALLEY.

i. Hakln KARAMANDERESI, MTA. Enstitiisiit Ege Bolgesi Mudurlugu
Servet YILMAZER, MTA. Enstitiisii Ege Bolge Miidiirliigii

Salihli-Alagehir (Manisa) jeotermal alam Gediz vadisinin giineyindeki masif ile
kuzeyindeki aliivyonlar arasinda sirlanir.

Jeotermal alanin temelini sicak akiskan iceren Menderes masifi kristalenleri
olusturur. Tersiyer cokelleri ise ortiidiir.

" Yorede Ust Miyosen-Alt Pliyosen’de Paleozoyik-Tersiyer sinrinda BKB—DGD
dogrultulu ilk grabenlesme baslamustir. Pliyosen’de BKB—DGD dogrultulu ilksel
faylar1 kesen K—G ydnlii faylar olusmustur. Alt Kuvaterner’de D—B ve KD—GB
faylar1 gelisirken, Ust Kuvaterner’de de bu gehgmeler siirmiistiir. En son olarak
da BKB—DGD dogrultulu faylanmalar olmustur,

Bu faylanmalardan sonra, karsit yonlerdeki faylarin kesisme noktalarinda, 1s1-
lar: 90°C’a varan sicaksu kaynaklar: olusmustur.

Isitici, bolged:zi geng diri ve derin kokenli faylar ile genc volkanitlerdir.

Yoére sicaksularma uygulanan jeotermometrelerle, 285°C’a erisen hazne sicak-
hklar: hesaplanmistir. -

Anilan bu verilere gire bdolge, diri tektonik kusaklarda yer alan tipik b1r jeo-
termal alandir.

Elde edilecek jeotermal akiskan, elektrik iiretiminde, sera ve kent isitmacili-
ginda, dokuma sanayiinde, kurutmacilikta ve konservecilikte kullanilabilir.

_ Salihli—Alagehir (MANISA) Geothermal area is bounded with the alluvial de-
posits at the North and crystalline massif at the South.

The base of the Geothermal area is the hot flow containing Menderes crystal-
ling massif. The Tertiary sediments are the covered formations.

In the Ragion, initial graben formations start in Upper Miocene and cotinue
in Lower Pliocene in the WNW—ESE directions along the contact of Paleozoic and
Tertiary formations. During the Pliocene N—S striking faults which are cutting
accros the WNW—ESE striking faults have been formed. During the Early Quater-
nary time E—W and NE—SW striking faults developed, and this also continued in
the Upper Quaternary time. The last generated faults in the field are the WNW
—ESE striking faults.

After these faulting hot springs of 90°C have emerged at the Points where dif-
ferent trending foults have cut across each others.

_ Heating factors in the region are continuous and deep faultings and recent
volcamc activities.

. In the hot springs up to 285°C degrees temperatures are calculated from thej
geothermometer data.

According to the given evidences, Region is 4 typical geothermal area seen in
the active tectonic belts.

The produced geothermal flow may be used in the production of electrlclty gre-
enhouse and domestic heatings, textile industry, drying and conservation of foods.
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BATI ANADOLU’NUN GUNCEL TEKTONIGI
- ACTUAL TECTONICS OF THE WESTERN ANATOLIA

Siileyman KOCAEFE, H. U. Yerbilimleri Enstitiisii

Bat1 Anadolu depremlerinin odak mekanizmalari, Bat1 Anadolu giincel tekto-
niginde egemen hareketlerin, dogrultu atimh ve dogrultu atim bileseni daha bii-
yiik egim atimh faylanma hareketleri oldugunu gostermektedir. Bu hareketler KB—
GD dogrultulu cok sayida ve biiyiik cogunlugu 50°C den daha dik egimll faylar

iizerinde gelismektedir.

Bu KB—GD dogrultulu diri faylar ile Bat1 Anadolu graben yapllarl (Gediz,
Kiiciik ve Biiyiilk Menderes Vadileri) arasinda dogrudan yakin bir iliski yoktur.
Landsat goriintiilerinin yorumu ve fay diizlemi ¢ozitmlemeleri bu: vadilerin fizyog-
rafik sekillerinden birinci derecede D—B ve KD—GB genel gidisli sikistirma yapi-
larmin sorumlu oldugunu ve KB dogrultulu diri faylarmm bu sekilleri kestiklerini
giistermektedir.

The focal mechanisms of the West Anatolian earthquakes show that the domi-

nat movements in the actual tectonics of the western Anatolia are strike-slip and '

- dip-slip with considerable strike-slip compenent. These movements take place on
numerous faults in NW—SE direction with dips generally greater than 50.

There is no directly close relation between the active faults in NW—SE direc-
tion and graben structures of the western Anatolia (ie. Gediz, Biiyiik and Kiigiik
Menderes valleys). The interpretation of the fault plane solutions suggest that the
E—W and NE—SW trending compressional structures are primarily responsible
for the physiographic features of these valleys and NW trending active faults in-
tersect all of these features.
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BATI ANADOLU’NUN BiR SiSMOTEKTONIK YORUMU
A SEISMOTECTONIC INTERPRETATION OF WESTERN ANATOLIA

R. PINAR, E.U. Yerbilimleri Fakt.
0. Kaya, E.U. Yerbilimleri Fak.
G. ALKAN E.U. Yerbilimleri Fak.

Bat1 Anadolwnun 25-31°D ve 36-41°K koordinatlar1 arasinda kalan béliimiiniin
sismik enerji yogunluk haritalari, derin ve sig depremler icin diizenlenmistir. 1920-
1980 periyodu arasindaki veriler yiizey dalgalarma doniistiiriilmiis, bunlardan man-
yitiidleri 4 ve iizerinde olanlar enerji yogunluk dagiliim haritalar1 icin kullanil-
mustir. Konturlama birim zamanda birim alana diisen enerjinin logaritmasi ali-
narak hesaplanmistir. Bolgede enerji dagilimi ortalama 104 erg, yerel olarak da
en fazla 1044 ergdir.

Sismik enerji yogunluk haritasindaki en belirgin gidisler, Bati1- Anadolunun -
bashica kuzeydogu ve kuzey gidisli biiyitkk yapisal cizgileri ile uyumludur (érg:
Edremit-Bandirma, Doganbey-Gordes, Mugla-Denizli, Sisam-Edremit). Kuzeydogu
ve kuzey gidisler Paleosen ve Neojende olusmus biiyiik acilhi ters ve normal fay-
lIarla ilgilidir. Sismik enerji yogunluk haritalarindaki kuzeybati - ve dogu yonlii
gidisler Neojen ve Giincel yapisal cizgilerle ilgili goriiniir

The seismic energy density maps of Western Anatolia, between 25-31°E and
36-41° N coordinates, were prepared for deep and shallow earthquakes. 900 instru-
mental records, from the period 1920-1980, were uniformly transformed in to sur-
face waves, those with magnitudes of 4 or over have been used for the energy
density distribution maps. The contouring was based on the logarithms of energy
per time and per area. The energy distribution is on average 10+ erg, locally atta-
ins a maximum of 1085 erg.

The most distincet trends in the seismic energy maps, are coincideat with
the northeast— and north-trending major structural lines of Western Anatolia
(e.g. Edremit-Bandirma, Doganbey-Gordes, Mugla-Denizli and Samos-Edremit).
The northeasterly and mortherly trends are associated with the high-angle reverse
and normal faults, which were originally formed in the Paleocene and Neogene.
The northwest— and east-striking trends in the seismic energy density maps seem
to be related to the Neogene to Recent structural lines.
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KOCAELI YARIMADASINDA SiLURIYEN - ALT DEVONIYEN YASLI
«GEBZE KIRECTASININ» SEDIMENTOLOJISI

SEDIMENTOLOGY OF THE SILURIAN-LOWER DEVONIAN
GEBZE FORMATION OF THE KOCAELI PENINSULA, TURKEY

Naci GORUR, I.T.U. Maden Fakiiltesi

Kocaeli Yarimadasmin Gebze formasyonu olarak adlanan Siliiriyen-Alt De-
voniyen yash kirectaslari, Hersinyen Orojeni icerisinde ve Ordovisiyen-Ust Devo-
niyen aralifinda gelismis, giineye bakan Atlantik tipi bir kita kenarmn sahanli-
ginda cokelmistir. Genellikle biyomikrit, pelmikrit, mikrit; biyosparit, pelsparit
ve intrasparitlerden olusan' bu Kkirectasimnin fasiyes analizleri, sozkonusu kita-
sahanhiginin jeomorfolojik olarak i¢c ve dis olmak iizere ikiye ayrilabilecegini, dis
kita sahanhiginin da kendi icerisinde dogal bir engelle ikiye boliinmiis oldugunu
ortaya koymustur. i¢c kita sahanhgmm yiiksek enerjili ve bol oksijenli dalga ki-
ritma zonunda Gebze kirectasimin acik gri-kirmizi renkli, capraz tabakali, bol bra-
kiyopob ve ekinodermli biyosparit-biyomikritleri ¢okelmislerdir (A,B ve C Altfa-
siyesleri). Bu zonun kiy1 tarafinda ise Siliiriyenin seyl ve kuvarsitleri gelismistir.
Dis kitasahanhgmin acik denizden ayrilan engelleri kesimi icerisinde Gebze kirec-
tasinm koyu gri-siyah renkli biyomikrit, mikrit, pelmikrit, pelsparit ve intraspa-
ritleri depolannmuslardir (P,E,F,G,H, Altfasiyesleri). Biiyiik bir olasihkla, dis kita
sahanligiin bu kesiminde oksijen az ve taban topografyasi diizensizdir. Dis kita
sahanligimin acik deniz tarafinda ise normal deniz kosullar1 egemendir ve burada
Alt Devoniyenin bol fosilli seylleri birikmektedir. Inceleme bélgesinde, dis kita
sahanhg icerisindeki engelin etkinlifi Alt Devoniyen baslarina kadar siirmiis, da-
ha sonra yorede nmormal sahanhk kosullari egemen clmustur.

Siluriani.ower Devonian limestones of the Kocaeli Peninsula, which I name,
Gebze formation, were deposited on the continental shelf of a southerly facing
Atlantic type continental margin which now forms a part of the Hercinian Oro-
gen of northeastern Gondwana-Land during the period ranging from Ordovician
to Upper Devonian. The facies analysis of this limestone, which consists mainly
of biomicrite, pelmicrite, micrite, biosparite,.pelsparite and intrasparite, indicates
that this continental shelf geomorphologically was divided into two seperate
realms, namely inner and outher continental shelves. A further subdivision of the
outer continental shelf by a sill seems also possible. In the shallower water of
the inner continental shelf, where effective wave base intersects the bottom sur-
face, light grey-red, cross-bedded, brachiopod-echinodermal biosparite-biomicrite
of the Gebze formation were deposited (Subfacies, A, B and C). Shoreward of
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this agitated zone, shales and quartzites of Silurian accumulated. In the silled
outer continental shelf, characterized by an irregular bottom topography and little
oxygen, deposition of dark grey-black biomicrite, micrite, pelmicrite, pelsparite
and intrasparite of the Gebze formation took place (Subfacies DEJF.G, and H).
The normal open marine part of the outer continental shelm was the site of de-
position of Lower Devonian fossiliferous shales. In the area studied, the sill, si-
tuated in the outher continental shelf, influenced the conditions of deposition of
the Gebze formation till the Early Devonian, during which normal marine con
tinental shelf conditions resumed throughout the area.

70



MUNZUR DAGLARINDAKI KOMUR ICEREN ALT MIYOSEN
COKELLERININ COKELME ORTAMLARI VE '
PALEOCOGRAFYASI

DEPOSITIONAL ENVIRONMENTS AND PALEOGEOGRAPHY
OF THE LOWER MIOCENE COAL-BEARING SEDIMENTS
OF THE MUNZUR MOUNTAINS, EASTERN TURKEY.

Mustafa KARABIYIKOGLU, M..A. Enstitiisit Jeoloji Dairesi
Yavuz HAKYEMEZ, M.T.A. Enstitiisii Jeoloji Dairesi

Sefer ORCEN, M.T.A. Enstitiisii Jeoloji Dairesi -

Ibrahim OSKAN, M.T.A. Enstitiisii Jeoloji Dairesi

Emin ELiBOL M. TA Enstitiisii Jeoloji Dairesi

Vell BULUT M.T.A. Enstltusu Jeoloji Dairesi

Sy

Munzur daglarmdaki komiirlii Alt Miyosen cokellerinin sedimenter ozellikleri
tanimlanmis ve yorumlanmistir. Cokelme siirecleri ve ortamlarinin® yorumlanma-
s1, yanal ve diisey fasiyes iliskileri ve fasiyes birlikleri temel alinarak yapilms-
tir. ; :

Al Mlyosen cokellen Mesozoylk klrectaslan lizerine uyumsuz olarak gel-
mektedir. Kirmizi caklltaslarl ve camurtaslar:t ile marnlar, karbonatlar ve linyit
yataklarmdan olusan bu ctkeller, yer yer regresif donemler de iceren transgresif
bir istif olusturur.

Cesitli cokelme siireclerini ve cokelme asortamlarim tanimlayan bir dizi cd-
kelme fasiyesi saptanmustir., Bunlar: (1) Kotii katmanli, hamur destekli iri ca-
kiltas1; (2) Kosut katmanh cakiltas: ve cakillh kumtasi; (3) Capraz katmanh ca-
kiltas1 ve kumtasi; (4) Katmanli ve kotii boylanmis camurtasi; (5) Bol gastro-
podlu kirectas: ve marn; (6) Komiirlii marn ve bitiimlii kirectasy; (7) Mercanh-
algli vaketasi ve istiftasi; (8) Bentonik foraminiferli-algli vaketas: ve istiftasi; (9)
Mercanli-algli baglamtast; (10) Glebigeriniedae’li marn ve kirectasi.

Bu fasiyes ve fasiyes birliklerinin yanal ve diisey dagilimlar: temel alinarak,
paleocografik konumlar: bakimimdan birbirleriyle iliskili ve eszamanl olarak ge-
lismis iic temel cokelme ortamindan olusan bir model kurulmustur.

Kirmizi cakiltaslar: ve ¢amurtaslarmi temsil eden ilk dort fasiyes, dnce yuka-
r1 dogru tane boyu kiiciilmesi ve sonra yukar:1 dogru tane boyu biiyiimesi gdste-
ren ve yer yer algli, mercanli vaketasi ve istiftaglari ile de giriklik ve ardalanma,
sunan bir istif olusturur. Bu istif, deniz diizeyi oynamalarinin egemen oldugu bir
kiymnin kenarmnda gelismis aliivyon yelpazesi ortamindaki cokelimi tanimlar. 5 ve
6 ncolu fasiyeler sig ve diisiik enerjili lagiin ve kiy1r batakligindaki cokelimi yansi-
fir. Diger fasiyesler ise karbonat platformu ve acik selfte cokelmislerdir.
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Sedimentary aspects of the coal-bearing Lower Miocene deposits outcropped
in the Munzur Muontains are described and interpreted. Interpretation of the
sedimentary processes and the depositional environments is based upon the late-
ral and vertical facies relationships and facies associations.

The Lowver Miocene sediments overlie the Mesozoic limestones uncomfor-
mably. They are composed of interfingering lithologies of red conglomerates and
mudstones, marls, carbonates and subordinate lignite beds, forming a transgres-
sive sequence with regressive intervals.

A series of sedimentary facies representing a variety of depositional proces-
ses and depositional sub-environments are recognized: 1) Crudely stratified, mat-
rix supported coarse conglomerate, 2) Parallel bedded conglomerate and pebbly
sandstone, 3) Cross-stratified conglomerate and sandstones, 4) Stratified and
poorly sorted mudstone, 5) Gastropoda rich limestone and marl, 6) Coal-be-
aring marl and bituminous limestone, 7) «Coral-algal wackestone and packstone,
8) [Benthic foraminiferal-algal wackestone and packstone, = 9) Coral-algal bo-
undstone, 10) 'Globigerinid marl and limestone.

The spatial distribution of facies and facies associations can be fitted into
a model characterized by three major depositional environments which were de-
veloped in an interrelated paleogeographic setting contemporaneously.

Facies 1 to 4 corresponding to the red conglomerates and mudstones form a
fining upwards to coarsening upwards sequence and interfinger with coral-algal
wackestones and packstones. This represents deposition in an alluvial fan envi-
ronment developed adjacent to a fluctuating shoreline. Facies 5 and 6 indicate
deposition in a shallow energy lagoon and coastal swamp environments. Facies 7
to 10 were deposited in a carbonate platform and an open shelf.
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BATI TOROSLAR’'DA KARAMAN—ERMENEK ARASINDAKI
TEKTONIK BIiRIMLER VE «OFiYOLITLi MELANJ» SORUNU

TECTONIC UNITS BETWEEN KARAMAN AND ERMENEK —
WESTERN TAURUS MOUNTAINS AND OPHIOLITIC
MELANGE PROBLEM

Selim GOKDENIZ, MTA Enstitiisii

Karaman-Ermenek arasinda, Goksu nehrinin giineyinde ii¢c tektonik . birim

ayirtlanmistir, Bunlar alttan iiste: \

N\

1) Otokton (Temel)
2) Naplar
3) Nap sonrasi olusuklar.

Otokton (Temel) kirintili karbonatlardan ve bunlarla yanal iliskisi belirgin
olmayan ve iist kesimlerine dogru pelajiklesen baska bir karbonat toplulugundan
olusur. Triyas, Orta Jura ve Ust Kretase’nin bu birimdeki varhgl kesindir.

Naplar, iist iiste tektonik olarak dizilmis iic birimden olusur. Alitan iiste:
1) Baywrkdy-Thsaniye Birimi; :

2) Yellibel (Flis) Birimi,

3) Oyuklu Dag karbonat Birimi.

Bayirkdy-ihsaniye Birimi, kendi icinde birbirinin aym iki ekaydan olusur,
Alt/Orta Triyas-Ust Triyas arahinda stratigrafik siireklilikle, onceleri patlayici
volkanizmanin egemen oldugu kirintili s1g bir ortamdan, giderek volkanik etkin-
ligin azaldig1 ve pelajiklesen bir ortama dogru asamali olarak gelisir. Volkanizma
Andez1t-Dasnt tipi olup Kalk-alkalidir.

Yellibel (Flis) Birimi olasilikla Ust Kretase de gelismistir.

Oyuklu Dagi Birimi neritik karbonatlardan olusur. Icinde Triyas ve Juranmn
siirekli varlif1 saptanmistir.

Nap sonras1 (Miyosen) olusuklam Otokton ve Naplar iizerine transgresyonla
gelirler ve yatay konumludurlar. .

Onceki bir arastirmacinin yorumunda «Ofiyolitli Melanj» olarak nitelenen
otokton ve naplar, dogrultu atimh yanal faylar ve diisey faylardan etkilendikle-
rinden ilk bakista karmasik gibi gbriiniiyorlar. Oysa bu birimlerin basit bir dii-
zende dizili old(uklarl acikca kamtlanmistir.
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Between Karaman and Ermenek, on the south bank of Goksu River, three
tectonic units have been differentiated. These, from bottom to top, are; ;

1) Autochthonous (basic)
2) Nappes
3) Post-nappe formations -

Autochthonous (basic) is formed by the clastic carbonates and by another
carbonaté group which takes form of pelagics upwards and has no certain late-
ra] relations. This unit contains Triassic, Middle Jurassic, and Upper -Cretaceous
rocks.

: Nappes are formed by three different units which are tectonically placed on
top of each other. These, from bottom to top, are;

1) Baylrkﬁy-ihsaniye Unit
2) Yelibel (Flysch) Unit
3) Oyukludag Carbonate Unit

Bayirkoy-ihsaniye Unit is formed by two identical thrust faults. It is stratig-
raphically continuous between the period Lower/Middle Triassic-Upper Triassic.
It develops in a clastic shallow medium at which in the beginning eruptive vol-
canism was dominant, then gradually volcanic effect is decreased and a gradual
transition to pelagic medium is seen. Volcanism is calc-alkaline and andesite-dacite
rocks are seen.

~ Yellibel (flysch) Um’t has most probably developed in Upper Cretaceous.

Oyukludag: Unit is formed by neritic carbonates. Triassic and Jurassic rocks
are found to be present continuously.

Post-nappe (miocene) formations lie transgressively on autochthoaous se-
quences and nappes and are vertical.

The autochthonous sequerices and nappes which are interpretated as ophi-
olitic melange in a paper of another researcher, seem to be Comple{x for they
have been effected by lateral strike- shp faults and vertical faults. I'n fact, 11; is
proved that these units are in a simple sequence.
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KUZEY ANADOLU LiYASINDA AMMONITLERIN KORUNMA ;
SEKILLER{, FOSILLESME SIRASINDA 'BILGI KAYBI VE BUNUN
FOSILLERIN TANINMASINDAKI ROLU

STATES OF AMMONITE PRESERVATION IN THE LIASSICOF
TURKEY, INFORMATION LOSS DRING FOSSILIZATION AND
ITS ROLE IN DETERMINATION OF FOSSILS.

Fiisun ALKAYA, I.T.U.Maden Fakiiltesi

Bu calismanm temelini olusturan ammeonitler Bilecik, Amasya ve Giimiishane
yorelerindeki kirmizi kirectaslar: ve marnlarin cesitli yiizleklerinden gelmektedir.
Bu kayaclar genel ézellikleri gozetildiginde Akdeniz Jurasiginde genis yayiliml
olan ammonitico rosso fasiyesine ait olup kuzey Anadolu Al Jura «Liyas» istifinde
degisik diizeylerde goriilmektedir.

Biitiin ammonit fosilleri i¢ kaﬁplar halindedir ve bunlarin korunma .derecele-
ri gomiilme kosullarina bagh olarak degismektedir. Numuneler korunma sekille-
ri ve kavkinin icini dolduran matriks gozetilerek su sekilde gruplanabilir :

Kavkinin ig dolgusu: a) fosili cevreleyen cokelle ayni (bos kavki bu giinkii
bulundugu yerde doldu, gomiildii, fosillesti), by fosili cevreleyen cokelden farkh
(bos kavki farkh cékelme kosullari altinda gomuldu, tasind1), ¢) her lkISll bll‘-
den (kavki birden fazla cokelme evresinde doldu.)

Korunma sekli : a) fosilin her iki yam iyi korunmus (kavk: tiimiiyle doldu
gomiildii, kavkimin erimesinden once cokeller belirli bir durayhbiga eristi), b) bir
yan (genellikle alt) diger yandan daha iyi korunmus (kavkinin kismen dolma,
kirilma, gocme ve ezilme durumu), ¢) cok kotit veya hic korunamamis (arago-
nitik septa ve kavkmin erimeye basladigr evrede cokeller belirli bir duraylhilikta
olmadigl icin gocmeler sonucu dis yada ic yapr korunamadi), d) kavkinin her
iki yamnda crinoid biiyiimesi (kavkimn gémiilme oncesi dénerek konum degistir-
mesi), e) Ust yiizeyde delici oyucu organizmalarin islevleri (deniz tabaninda
uzun siire ylizeyleme).

Ammonitlerin degismez bir sekilde ic kahp halinde bulupmalar: bunlarin ara-
gonitik olan kavkilarmin fosillesme sirasinda eriyerek yok olmasi nedeni iledir.
Numuneler iizerinde yapilan gdzlemler kavkimn gomiildiikten sonra erken diya-
jenez sirasinda eridigini gostermektedir, bu evrede cokellerin durayhhk derece-
sinin i¢ kaliplarin korunmasida 6nemli bir rolii vardir.

Fosillesme sirasmnda bir ammonit tiiriinii belirleyen 6zelliklerin tiimii veya
sadece bir kismi korunabilir. Birinci halde tiirii tanimmada herhangi bir problem
yoktur, ikinci halde, dzellikle biiyiime sirasinda kavki sekli ve tezyinatim dikkate
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deger bir sekilde degistiren formlarda, yamlgilar ka¢imilmaz olur. Bunun en iyl
ornegi Epideroceras cinsinin tipik i¢ turlar1 oldugu halde (dis turlar1 korunama-
ms) Coeloderoceras adi altinda ayr1 bir cins olarak tanimlanan numunelerdir.

The ammonites which form the basis of this study came from various out-
crops of red limestones and marls in the Bilecik, Amasya and Giimiishane regi-
ons. These rocks as far as their main characteristics are concerned. belong to the
ammonitico rosso facies of the Meditarranean realm, and occur at several levels
throughout the Lower Jurassic «Lias» in northern Turkey.

All the ammonite fossils occur in the form of internal moulds, .their state
of preservation varies depending on their burial conditions. Considering the state
of preservation and the infilling matrix specimens can be grouped as follows:

Infilling of the shell is: a) same as the embracing sediment (empty shell
was buried in its present place), b) differing from the embracing sediment
(empty shell was buried under different conditions of sedimentation, exhumed
and transported), ¢) having both (shell was filled by more than one phase of
sedimentation), :

Preservation : a) both sides are well preserved (intact shell completely fil-
‘led, buried and sediments were stabilized to some extent before dissolution of
shell, b) one side is better preserved than the other (empty shell was partly fil-
led, crushed), ¢) poorly preserved (during dissolution sediments were not sta
bilized enough to support the mould and collapsed), d) crinoid growing on both
sides (invertion of shell before final burial), e) bored and burrowed upper side
(long exposure on the sea bottom),

Presence of ammonites as Internal moulds is due t¢ dissolution of their
shells during fossilization. Only in few cases shell is seen replaced by calcite. -
Specimens examined indicate that their aragonitic shells have undergone disso-
lution after burial during earyl diagenesis rather than on the sea floor. During
fossilization characteristic features of an ammorite species may or may not be
preserved. The first case raises no problems. In the second cae, specially when
the forms that show considerable change in shell form and ornament during
growth are concerned, misidentifications are inevitable. One of the best example
for this is the specimens belonging to the inner whorls of Epideroceras which
have been so far wrongly classified under the name Coeloderoceras.
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BUYUK MENDERES COKUNTUSUNUN SICAK YERLERINDE
OLUSAN DOGAL UCLASMA BELIRTILERI;
GERMENCIK/AYDIN.

SELF POLARIZATION ANOMALIES AT THE GEOTHERMAL FIELDS
OF THE BUYUK MENDERES GRABEN; GERMENCIK/AYDIN

Ahmet ERCAN, istanbul Teknik Universitesi Jeofizik Miihendisligi B6liimii,

Biiyiik Menderes cokiintiisiinde olusuk smirlarmm belirleyen kiriklar, dogal
uclasma (self polarization - self potential) belirtileri ile agik bir uyusum icinde
goriilmektedir. Bélgede kiriklarin sicak sular1 yukariya tasimada yol gorevi yapp
mas1 ve sicak basingh (belkide devingen) su iceren su yollarimin iizerinde dogal
uclasmanin scguk yerlere gore daha biiyiikk (>100 mV) degerlere ulasmasi, sicak
ve soguk yerlerin ayirt edilmesini saglamstir. Sicak bélgeye yaklastikca gerilimin
tiirev degerinin artmasmin yamsira duraylihg bozularak artan genlikte (= 1 den
+ 5 e degin) duraysiz (degisken) bir giiriiltii bindigi izlenmistir, '

Olusuk smirlarinda, tiirev ve yiginsal gerilim degerlerinin uclasmanmin bicimi-
ne gore yon degistirdigi izlenmistir. Daha direncli ancak soguk sulu yerlerde arti
(+), goreceli olarak iletken ancak basingh sicak su bulunduran yerlerin iizerinde
tiirev (—) degerleri baskin olmak iizere degisen yonlerde dogal uglasma gozlen-
mistir. Yiginsal degerler ise soguk bélge iizerinde biiyiikliigii + 100 mVolt'a va-
ran artiik, sicak bdlgeler iizerinde ise biiyiikliigii — 100 mVolt’a ulasan eksilik
gostermislerdir. Olgiiler, bélgede Dogu Bati dogrultusunda gozlenen | kiriklarin
yamisira Kuzey Giiney dogrultusunda kirilmalarin oldugunu ve bunlarin 80—90°
arasit dalimlarla 1000 metreye varan atimlari icerdiklerini belirtmektedir. Yigmsal
dogal uclasma egrilerinde, yerel ve bolgesel kokenli belirtiler izlenmektedlr;’. Bun-
lardan yerel alanlarm, sicakhgin Kuarterner cékeltileri icinde -olusturdugu bozuk-
luklardan bolgesel olanlarin ise temelde olusuk (formation) degisiminden, temel
yiikseltilerinden ya da 1s1 kaynagim olusturan mekanizmadan kaynaklandig: sanil-
maktadir.

In the summer of 1981, self potential surveys were run along four lines in the
Germencik-Omerbeyli area and along two lines in the Kizildere area, west and
east ends of the Biiyilk Menderes: Graben, in order to assess their geothermal
potential. Although, Kizildere fields is already proved and under production, sur-
face manifestations in the Germencik Omerbeyli area suggest the existence of a
geothermal reservoir. The purpose of these surveys was to investigate the beha-
vior of the self-potential method across the faults, as possible channels for hot
water rise, and obtain an evaluation of the possible extension of the anomaly to
assist in future exploration of the area and correlation with surface geology, gra-
vity and D.C. electrical depth sounding prospects.
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Considerably good correlation between self potential anomalies and faults
or tectonic borders were clear. I attemp to relate relatively larger amplitude of
anomalies, observed across faults along the deteriorated and along the alterated
patters, to overheating or to mcreasmg contrast between coupling coefficients.
According to principles of irreversible thermodynamlcs to infer that the compo-
nent of a flow of heat or fluid parallel to a boundary separating regions of dif-
fering thermoelectric or electrokinetic coupling coefficients can produce an elec-
tric current flow that generates a potential field equivalent to that produced by
a dipolar charge distribution along the boundary. Such a heat-induced imbalance
of the coupling helps to set apart relatively colder and hoter areas in the region.
In profiles, as the observation crosspassing the alterated zones, there occurred
and interesting noise, on the electric field, with amplitudes varying between (= 1
to = 5 mV) caused by unexplained source.

Shapes of the derivative (electric field) and stacked (potental) anomalies
at formation boundaries take forms in agreement with confiquration of the natu-
rel polarization of the-source plane. Electrical field polarization was consistantly
negative over hot, conductive, pressured areas, while positive direction of pola-
rization was dominant over cold, resistive and low pressured areas. Also, as ob-
sorvations approach an active fault line ‘there appeared characterized fluctuations
under a fan type envelope, with increasing amplitudes in derivative values Re-
gardles of 1ts s1gn maximum amplitude is situated at the top of the fault.

‘Dipolar self-potential anomalies>of about 100 mV peak-to-trough amplitudes
and nearly 2 km peak-to-trough lengths has been measured in a few survey lines
in Earth-West direction at Germencik-Omerbeyli region. The anomalies do not
appear to be related to surface feauteres, However, the source potential could be
generated by any possible three sources, 1) Interaction of hat or fluid flow with
changes in thermoelectric or electrokinetic coupling coefficients acress faults.
2) Basement may gets shallower under the positive and deeper under the nega-
tive flank. 3) Since the polarization focal source depth, derived by SP anomaly,
conelates with the electrical basement, found by D.C. sounding, such dipoler fields
may be caused by a mechanism which provides heat energy into the region.

" Self-polarization techaiques also appeared an useful technique to delineate
and to follow up faults hidden under Quarternary sediments. In addition, the met-
hod is capable to determine dip angle of the fault plane and azimuth, if the pola-
rizations conditions well established.
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SAN ANDREAS, KUZEY ANADOLU VE DOGU ANADOLU
FAYLARI BOYUNCA TAHRIPKAR DEPREMLERIN YER,
MAGNITUD VE ZAMANIN ONCEDEN BILINMESI

THE LOCATION, MAGNITUDE AND LONG—RANGE TIME
PREDICTION OF DAMAGING EARTHQUAKES ALONG THE
SAN ANDREAS, NORTH ANATOLIAN AND EAST ANATOLIAN
FAULT ZONES.

Ugur KURAN, Deprem Arastirma Enstitiisii y
Gectigimiz son on yil iginde, San Andreas, Kuzey Anadolu ve Dogu Anadolu
faylar: boyunca deprem mekanizmasi (veya fatigue mekanizmasi) ve depremlerin
onceden bilinmesi calismalari yazar tarafindan siirdiiriilmektedir. Depremleri do-
guran fay lkrigmin boyunu, Magnitiidiinii ve clacagi am (kirik biiyiime miktari-
zaman bilgilerinden) Gnceden ortaya koyabilecek bir yontem gelistirilmistir,

Kuzey ve Dogu Anadolu fay zonlar1 boyunca meydana gelen makro deprem:
lerin hemen tiimii eliptik sahalar icinde yogunlasma gostermektedir. Diger bir
tabirle makro depremler depreme ugrayacak boélgenin ters taraflarindan fakat
eliptik sahalar icinde etkinlik gostermektedir.

Yazar tarafindan hazirlanan bir haritadan 'giiriilecegi gibi, deprem sonunda
meydana gelen fay kirig1 (fatigue kirigi) yan yana bulunan elipslerin merkezleri
rasinda meydana gelmislerdir.

Makro-sismik aktivite gosteren bes eliptik bicimdeki sahanin en azindan 7
aktif kirgmin olusacagi ve magnitiid degerlerinin M = 7.4 — 8.3 arasinda olacag
depremlerin tesekkiiliine meydan verecegi saptanmistir. Dogu Anadolu fayr bo-
yuncada iki adet elipsin iginde makro-sismik aktivitenin yogunlastigi goriilmek-
tedir. )

Bunlarin arasinda olusacak kiriklarla Magnitiidii 7.4 ve 8.1 arasinda degisen
depremlerin ilerde meydana gelecegine inamlmaktadir.

Makro-deprem episantrlarinin eliptik sahalar icinde yogunlasmasi ve tahrip-
kar depiemleri (1939, 1943 ve 1944 fay kiriklar1) dofuran ana kirklarinda yan
yvana gelisen elipslerin merkezleri arasmda gelismeleri, fay kirign boyunun ha-
rita iizerinden okunmasma imkan vermektedir. Yakin gelecekte meydana gelecek
deprem Magnitiidleri Tokséz ve arkadaslar1 tarafindan gelistirilen Log L = 0.8
M — 3.62 formiiliiyle saptanabilmektedir. /

Depremlerin dnceden bilinmesiyle ilgili calismalar icin HayWard (1836 ve
1838) ve San Andreas faylar: (1857 fay kirig1) boyunca Mikro-deprem verileri
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kullamlnustir. Asagida San Andreas fayl ile ilgili onemli saha gozlemleri ve ana
sismotektonik karekteristikler verilmistir.

San Andreas fayr boyunca aletlerle yerleri saptanmis hemen hemen biitiin
mikro ve makro-depremler 4 biiyiik elips icinde yogunlasmaktadir. Elipslerden
her biri en azindan iki tahripkar depremden scrumludur. Orta Kaliforniya bol-
gesinde yer alan elipsin detayl incelenmesi sonunda, bu elipsin icinde en azindan
3 tane ufak elipsin 1906 fayi boyunca yer aldig1 goriilmiistiir. Bu 3-elipsin en azin-
dan 5 yikica deprem dogurabilecektir. Kiimiilatif fatigue-kirik-ilerlemesi yillara
gore grafiksel olarak Hayward ve San Andreaé faylar1 boyunca incelenmistir. El-
de edilen neticeler gostermistir ki; 1981—1976 yillar1 arasinda kirik -ilerleme hi-
zinda 6nemli artis olmus ve 0.245 — 0.428 mm/Sec. degerlerine ulasmustir. Kuzey
Anadolu faylar1 boyunca kirik ilerleme hizlar1 0.265 — 0.753 mm/Sec. degerleri
bulunmustur. Bu son iki deger 1939 ve 1944 depremlerinden hemen once hesap-
lanan kirik-ilerleme iz degerleridir.

For the past ten years the problem of the earthquake mechanism (or fatigue
mechanism) and earthquake prediction (or fatigue life prediction of crustal ma-
terial) along the San Andreas, North Anatolian and East Anatolian faults has
been under investigation by the preseat author. A technique has been developed
for prediction of the length, magnitude and occurence time (by using crack-gro
wth versus—time data).

Almost all macro-seismic activity mas concentrated within elliptically sha-
ped areas along the East and North Anatolian fault zones. Ia other word macro-
eartquakes show activation within elliptically shaped areas on opposite side of
the earthquake-prone areas.

It can be seen from map presented by the author that the length of the fault
break (or fatigue break) produced by an earthquake roughly equals the distance
between the centre points of adjacent ellipses.

4
Five elliptically shaped macroseismically active areas which are belived to
be terminations of at least seven active fault breaks have been determined along
the North Amatolian fault zone. These active fault segments may produce at
least seven destructive shocks in the region with magnitude values ranging bet-
ween M = 74 to 8.3. Two elliptically shaped macroseismically active areas which
are belived to be terminations of at least three active fault breaks have been

determined along East Anatolian fault zone (M = 74—8.1).

Since all macro-earthquake epicenters are generally concentrated within the
ell1pt1cally shaped areas, and also the main cracks (1939, 1943 and 1944 fault
breaks) associated with destructive shocks were lying virtually middle between
the centre points of adjacent ellipses the fault length can be measured directly
from the map. '

The magnitude of the near-fature earthquake ‘cann be determined by the fol-
lowing expression taken from Toksoz et. al., 1979.

Log L = 0.78 M—3.62
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Earthquake prediction studies also carried out along the Hayward (1936/38)
and San Andreas fault (1857 fault break) system by the use of microearthquakes.

The following are important field observations and main seismotectonic
characteristics of the San Andreas fault zone.

Almost all the instrumentally located macro and micro-seismic activities
were concentrated within four elliptical shaped areas along the San Andreas
fault zone. o

Each of these ellipses is responsible for at least two destructive eartquakes.
Detailed examination of the ellipse located in Central California show that this
ellipse consists at least three additional small seismically active ellipses which
are located along the the 1906 fault break. These three ellipses will produce at
least five destructive eartquakes. The cumulative-fatigue-crack-grawth is plotted
versus the number of years for the Hayward and San-Andreas fault system. The
result show that the rate of crack-growth dramatic increases between 1971 and
1976, reaching 0,245—0;428 mm./sec.

The rate of fatigue-crack-growth calculated for the North Anatolian faults
ranges between 0,265 to 0,758 mm. per second. These two values correspond to
the crack-growth-rate just before the destructive earthquake which occurred in
1939 and 1944,
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NEVSEHIR KALDERASINDA J EOFIZIK PROSPEKSIYON
SONUCLARI

RESULTS OF GEOPHYSICAL PROSPECTING IN NEVSEHIR
CALDERA

Ayhan EKINGEN Maden. Tetkik ve Arama Enstitiisil

“Bilinen’ hldrokarburv kokenli enerji kaynaklarinin yakm bir. gelecekte titkkene-
ceginin’ gorulmes1, dun‘ Ly1 ekononuk bir bunabmin igine mmstn'. Bu durum,, ’
yemleneblhr ener,]l kaynagl ka.vrarmm g‘uncellestlrmlstlr. Jeotermal » ener,]mm
yemlenebllir enerji gesltlen 1gmde onemli bir yeri vardir.

C.ok sayida yuksek ve alg:ak isih dogal kaynaga sahlp olmasi Turklye icin
bir * §anstir.” Bunlardan yararlanma yollarlmn aramp bulunmasi, enerji tuketum
yukunu haflfletecegl gibi, Tiirk deneyim ve teknolojlsmlde _geligtirecektir.

“Tiirkiye'de Jeotermal enerji cahsmalan, Theniiz arama asamasmdan oteye gl-
dememxstlr. Nevsehir yoresinde kizgin kuru kaya ara.malarlnda, ancak ,]eolo,]lk
ve ,]eofmk prospek51yon cevresinde kalmustir. ; .,

' il Jeolo,]1s1, sahada blr kaldera saptanngt;r. Uygulanan grav1te, manye-
\ elektrlk sSon Jlarl, Nevsehu' ilinin  giineyinde volkanik bir ¢okintii-
niin’ s1mrlarm1 ortaya koy‘mustur. Nevsehir kalderas: diye adlandirilan gokiintii
yaklasik 150 km? alana ve 2000 metre derinlige sahiptir. Cokiintiiyli yansitan nega-
tif gravite anomalisinin giineybati kanadi iizerinde izlenen ikincil anomali, jeolo-
jice tanumlanan kalderayr karsilamaktadir. Bu kalderanin km? yiizdlclime ve
1000 metre kdar derinligi vardir. Dolgu gerecin yapisim ve i¢ kirik agimin daha
belirginlesmesi icin ek jeofizik calismalara gereksinim vardir.

Realization of the foot depletion of hydrocarbon energy resources has lead
the world to economical crisis and political tansion. These development caused
the rewival of the concept of reanewable energy resources. Geothermal energy
has an important position within the renewable energy resources.

Turkey is very lucky to have large number of heigh and law temperature na-
tural resources. To explore and develop methods of utilization of these resour-
ces will reduce pressures related to energy shortages and also develop Turkish
experience and technology for the utilization of these resources.

Jeotermal energy development efforts in Turkey still remains in the explo-
ration stage. Hot-dry rock project at Nevsehir area also covered only geological
and geophysica] prospection.

A caldera was located with the geological mapping of the area. Boundries of
a volcanic subsidance was delimiated by gravity, magnetic and deep electirical
logging applications to the south of the city of Nevsehir. This subsidance zone
has been given the name of Nevsehir caldera and it covers an area of 150
km? with a depth of 2000 meters. The subsidance zone is indicated by the nega-
tive gravity anomaly on the south west flank if which a secondary gravity ano-
maly relates to the caldera located by geological mapping. This caldera covers
an area of 30 km2 with a depth of 1000 meters. To delimiate structural comple-
xities of fill material and interval fracture pattern of the caldera further geop-
hysical work is meeded.
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GRAVITE VE MANYETIK VERI—ISLEM YONTEMLERI
VE ANKARA—POLATLI BOLGESININ YORUMU

METHODS OF DATA ANALYSIS IN GRAVITY AND
MAGNETIC AND THE INTERPRETATION OF
ANKARA—POLATLI REGION

Mustafa ERGUN, E.U. Yerbilimleri Fakiiltesi Jeofizik Boliimii
Coskun SARI, E.U. Yerbilimleri Fakiiltesi Jeofizik Boliimii

Gravite ve manyetik Jeofizik verilerinde uygulanacak veri-islem yontemleri
(siizgecleme, analitik uzanimlar ve tiirev yontemleri) igin gecerli olan matema-
tiksel bagmntilar, aynen elektrik siizge¢ devrelerinde olanlar gibidir. Zaman veya
uzay boyutunda dalgalanma gisteren fiziksel degerlerin, frekans veya dalga sa-
yis1 cinsinden tanimlanmasi islemlerde bir¢ok kolayhklar saglar. Konvoliisyon
islemi (katlamali carpim), giris verisinin siizgec katsayillar ile carpmu sonu-
cunda siizgeclenmis verinin elde edilmesidir. Fourier doniisiim yoluyla frekans
yamiti saptanacak her tiirlii siizgeg tiirii, analitik uzammlar ve tiirevier icin siiz-
ge¢ katsayllar1 hesaplanabilir. Tiim islemlerde énemli olan kullanilacak siizgecin
frekans veya dalga sayisi ortaminda frekans yamtinin saptanmasidir. Potansiyel
alanlarda cevrede bulunan tiim kaynaklarin etkilerinin toplamu oélciilen degerin
icerisindedir. Veri-Islem yéntemleriyle, bir noktaya kadar, degisik kaynakl et-
kleri birbirinden ayirabiliriz. Jeofizik yorumda da istenilen kaynagin etkisini ir-
deleyip yorumlamak probleme acikhik getirir. :

Ankara—Polathl yoresinin 32° — 30° E ve 39° — 40° 30’ N koordinatlar1 ara-
sinda kalan bdlgenin rejyonel gravite ve havadan manyetik (700 metre ucus yiik-
sekligi) haritalar1 yukarida tanmmlanan yéntemler yoluyla irdelenmistir. Esas ya-
bisal uzammmlar GB—KD dogrultulu oldugu ortaya konmustur. Bélgenin giine-
yinde ise daha derin GD—KB dogrultulu uzammlar saptanmustir.

The mathematics governing most of the data operations on gravity and mag-
netic geophysical data is identical to that which describes the behaviour of
electrical filter circuits, It is more convient to show physical values which va-
ries with time or space: in frequency or wave-number domain to carry out ope-
rations on them. Convolution operation is to obtain filtered output data from
input data through multiplication with filter operators. The filter operators for
every kind of filters ,analytical continuations and derivatives can be obtained
after determining frequency responses from Fourier transforms. The important
phenomenon for all operations is to determine frequency responses in frequency
or wave-number domain. The measured potential field includes effects from all
bodies in. the vicinity. The effects from different sources can be separated with
data analysis up to a point. Interpretation would be improved if they could be
separated and examined one by one. ; :

The regional gravity and aeromagnetic (flight height is 700 metres) maps
were analysed with the above mentioned techniques for the region between
32° — 30° E and 39° — 40° 30’ N coordinates around Ankara-Polatll area. The
main structural trends were found to be SW—NE. In the south of the region,
the deeper structures were found to be SE—NW trends.
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DEPREM ONCESi OLUSAN GERIiLiM — YAMULMA DEGIiSIiMI
iLE ELEKTRIK OZELLIKLERDEKI DEGISIM

CHANES IN THE ELECTRICAL PROPERTIES WITH
THE STRESS — STRAIN BUILD UP BEFORE AN
EARTHQUAKE

Ahmet ERCAN, istanbul Tekhik Universitesi, Maden, Fakiiltesi, Jeofizik Kiirsiisii

Deprem olusumunu énceden belirlemek (sezinlemek icin yapilan elektrik olc-
meler, deprem 6ncesi yerde olusan asir1 gerilme.yamulma birikiminin yerin elek-
trik 6zelliklerini etkileyecegi varsayimina dayanir. Kayag icinde elektrik akim ile-
timi, birbirleriyle dokunakta olan mineraller aracihgl ya da ozellikle gozenekler
ve gerekse kiriklar kayacin stress-strain’den en ¢ok etkilenen boliimii oldugun-
dan bu etki bir dzdirenc degisimi olarak izlenebilir. Ne varki, depremi b»lu!sturan
yamulma degisiminin kiigiik olmasi (10—*) ozdirencte, duyarli 6lciim yapilmadik-
ca, seziiilenemeyecek oranda (% 1) bir baskalasmaya neden olur. Dolayisiyla dep-
remi ¢nceden sezinleme amaciyla yapilan elektrik Ol¢melerden beklenen; yan
etkisiz ve % 1 den daha duyarh 6lcii alabilmektir.

Incelenmesi gereken diger konular; derinlik ve cokelti kayaclarinda elektrik
iletkenligi etkileyen oOgeler, yamulma ile dzdirenc degisimini belirleyen deneylik
Olciimleri ve bu bugiine degin bu dalga kazanilan deneyimlerin irdelenmesidir.

Many of the geoelectrical measurements being made in connection with
earthquake prediction studies are based on the concept that these properties -
are influenced by stress or strain build up, especialy so near the failure point.
Electrical properties of rocks are controlled by fluid in the pores and craks of
the rocks and, since this is the fraction of a rock most influenced by stresses,
one should expect electrical measurements to be sensitive measures of changing
stresses and strains. The strain changes that one is dealing with in there studies,
however, are very small (i. e. in the order of 10—*) and even though the electri-
cal responses can amplify the effect great sensitivity is needed in making the
measurements, Because, the estimated change in resistivity is only as much as
1 % percent. ”

Some important aspects to examine are depth of occurrances and factors
influencing electrical properties in sedimantry rocks, laboratory experiments to
determine strain-resistivity relationship and careful studies of all previous work
completed in this field of inferest.



GECICi ELEKTROMANYETIK YONTEM
PULSE ELECTROMAGNETIC

Billent TEZKAN, Iistanbul Teknik Universitesi, Maden Fakiiltesi, Jeofizik Miih.
Bol. 3

Ozellikle yiizeye yakm iletkenlerin saptanmasinda si elektromanyetik (EM)
yontemleri uygulanagelen en basarih jeofizik yontemlerdendir. Bu yontemde ol-
ciilen birincil alan ile yeraltindaki iletkenden kaynaklanan ikincil alanin topla-
mudir. Ozellikle ikincil alan birincil alana gore cok kiiclik oldugundan kimi
durumlarda ikincil alan deBerleri gézden kacmakta ve anomalilerin degerlen-
dirilmesinde baz giicliiklerle karsilasiimaktadir.

Zaman ortami elektromanyetigin sig boéliimii olan bu yéntemde algilama ve-
rilen sinyalin kesilmesinden sonra belirli bir zaman aralifinda yeraltinda uyarr-
lan ikincil alanmn zaman icinde soriimiiniin dl¢iilmesidir. Son yilarda gelistirilen
bu yontemin difer sif EM yontemlere karst en bityiik iistiinliigii yukarida da -
belirtildigi gibi salt ikincil alam dlomesi ve yiikseltiden etkilenmemesidir. Boy-
lece diger silingram yontemlerinde oldugu gibi sargimn konumunu ylikseltiye
zore ayarlamak ve bazi yontemler icin son derece gerekli olan yiikselti diizeltme-
sini uygulamaya gerek yoktur. Yontem Giiney—Dogu Almanya’da, Bayern orman-
larinda daha onceden havadan EM ile saptanan apomliler iizerinde uygulanmis-
tir. Calisilan bdlgenin yakinlarinda Avrupanin yegane grafik yatagi isletilmek-/
tedir. Olcmelerden amac bu yatagm yakimnlarinda yeni yataklarin yerini ve derin-
ligini tespit etmek idi.

Sunu icinde deginilecek konular &zellikle Tiirkiye’de heniiz uygulamasi ol-
mayan bu yontemin ilkesi ve degerlendirme teknigidir. Uygulama ornekleri ola-
rak Almanya’da yapilan arazi calismalar verilecek ve bunlarin degerlendirilmesi
yapilacaktir. =

Electromagnetic (EM) methods are one of the best methods for searching
conductive minerals at shallow depths in Geophysic. In these methods the pri-
mary field will be meausured in addition to the secondary field caused by the
mineral deposit. In EM methods relatively smaller magnitude of the secondary
field usually cause troubles in dicriminating the anomalies from the measure-
ments.

Pulse Electromagnetic is a time domain EM method applied to shallow
depths. In this method the secondary field is measured in a special range of
time, when the primary signal was cut off. The method has been developed in
the recent years and has advantages in comparison to the other EM methods.
One of them is that it measures only the secondary field and the other is that
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thetopography has no effect on it. So, one does not need to orient the coils to
the topography and to make topographic correction, as in many other EM met-
hods. This method is applied to the Bayern forest EM anomalies which was op-
tained by an airborne survey. In the exploration region there is aknown graphit
deposit. The Main aim of the measurements are to find the location of the new
graphit deposits and to compare the depths to be found with the other geop-
hysical techniques.

In this presentation it will be discussed about the principles and the inter-
pretation technique of this method which has not been used in Turkey yet. It
will be given field curves of Bayern Forest as practical applications and the
interpratation of them. i
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ERZINCAN — TANYERI OFIYOLITLERININ JEOKIMYASI
PETROLOJISI VE JEOTEKTONIK ORTAMLARI ; R

CONTRIBUTION THE GEOCHEMISTRY PETROLOGY AND
GEOTECTONIC INTERPRETATION OF TANYERIOPHIOLITES;‘*
(ERZINCAN — TURKEY) 4 i b

Osman BEKTAS, K TU Yerbllimleri Fakultesi

Calisma sahasi Erzincan’mn 40 km kadar dogusunda Tanyeri Bucag1 yoresmde
yaklasik 300 km?lik bir sahayl kapsar. Turkiye nin Anatolid ve. Pontld tektonik
birlikleri arasinda bir siitur zonu olusturan Kuzey ‘Anadolu oflyolit kusagx bu
bélgede Kuzey Anadolu Fay: ile kesisir. o

. Bu calismanm amaci Erzmcan — Tanyeri oflyollth karmaslglna ait mafik
ve ultramaflk kayaclarm jeokimyasi, petrojenezi ve paleot:ektomk ortamiar1 hak-.
kinda bilgi edinmek, dolayisiyle belgemn Jeotektomk evnmimn aciklanmasina
az da olsa katklda bulunabllmekhr o _ = .

Bu amag ile tekfonik ve olistostramal: ozellikle Ust Kretase - Paleosen yash

Tanyeri ofiyolitli karmasigna ait 24 adet ofiyolitli kayag i)rnegmm ana v
element analizleri cesitli diyagramlarda- degerlendirilmistir. “Ayrica bolge ofiyo-
“litleri daha cok Alpin kusakta yer alan diger ofiyolit yiizeylemeleri ile ,]eokimya-
sal ybnden denestirilerek ortak yénlerin saptanmasma cabisiimistir. .

Tanyeri ofiyolitlerine ait az cok spilitlesmis ‘bazaltik kayaclar farkil” T\O
iceriklerine gore diisiik (% 0.30 — 0.65) ve yiiksek (% 0.73 — 1.78) T baza}tlar
olarak iki alt gruba ayrilmislardir. Daha  yiiksek Tl, Zr, Y icerikli ikinei “grup
volkanitlerin daha diisiik Ti, Zr, Y icerikli birinci grup volkanitlerden ayrunlas-
ma (diferans1yasyon) olay1 ile gehsmedlklerl (6nemli Ti artisma karsilk. sahit
FeO/MgO oram) buna karsin her . 1k1 grubun kendi 1gerlsmde bir ayrlmlasma
yonsemesi gosterdlgi diisiiniilmiistiir. Tanyeri bazaltik . kayaclar: suya doygun .to-
leyitik magmalarm yiikselmeleri sirasmda kalk - alkalen magmaya ayrlmlasma
iiriinleri olabilir. Genelde birincil magmaya ait. olmyan bu. toleyitik kalk-- alka-
len magma odalar1 dalan bir litosferden saglanan su ile tepknmeye gn'en farkly
oranda tiiketilmis ultramafik kalintilarin kismi erglmelen ile geh@hnhms olma-

Tndar.

Yiiksek ve genis arahkta defisen FeO/MgO oranina kargihik diisiik Cr ve Ni
degerleri ve ada yaylarma ozgii Ti, Zr, Y, Nb icerikleri Tanyeri ofiyolit birligine
ait volkanitlerin bir ada yayr — kenar denizi jeotektonik sisteminde gelismis
oldugunu diisiindiirmektedir.

Ofiyolitik birligine ait mafik ve ultramafik kayaclarm kondrite giére normal-
lestirilmis gecisli iz elementlerinin dagilim sekli ve Ti — V yonsemesi volkanik
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kayaglar le pliitonik kayaclar arasinda kokensel bir iliskinin olabilecegini goste-
rir niteliktedir.

The study area lies about 40 km to the east of Erzincan and centered by
Tanyeri village. This area, which is about 300 km2 large, is situated at the bo-
undary zone between Pontide and Anatolide tectonic unites of Turkey where
the North Anatoian Fault Zone also crosses North Anatolian ophiolite belt.

By this work it was aimed to get data on geochemical, petrogenetic and
paleotectonic environment of the mafic and ultramafic rocks of ophiolitic me-
lange, and so to provide a modest contribution to the interpretation of geotec-
tonic development of the region.

To this work the results of major and trace element analysis of 24 rock
samples, belonging to the Tanyeri ophiolitic melange, which is of Upper Creta-
ceous - Paleocene age and tectonic - omistostromal origine, have been evaluated
by preparing various diagrams.

On the other hand it was tried to pick out general and commeén characte-
ristics of the ophiolites in the investigated area, by comparing them with other
ophiolite out crops, especially in the Alpine belt.

According to their TiO, — Contents, the more ore lass spilitezed basaltic
rocks of Tanyeri ophiolites are considered in two different groups, one has low
(% 0.30 — 0,65) and the other has high (% 0.73 — 1.78) Ticotent. It is suggested
that the second group volcanics with relatively higher Ti, Zr and Y, could not
be developed from first group ones, having a low Ti, Zr and Y content, by fric-
tionall crystallization. This is indicated by the FeO/MgO ratio which remains
roughly constant where the Ti — coatent increases. On the hand, it is thought
that each group of volcanics has atendence of fractional crystallization within
itself.

It is assumed that the basaltic rocks of Tanyeri area dont orginate from a
primary magmas. But they could be the calc . alkalen products of tholeiitic
magma which was developed from more or less depleated ultramafic residues,
by reaction with water, provided by subducted lithospere.

‘Each group of volcanics of the ophiolitic series of Tanyeri area has a high
FeO/MgO ratio and the value of this ratio varies in large limits, In addition to
these properties low Cr and Ni contents, and Ti, Zr, ¥, Nb — Contents which
are specific for island arcs are thought as indications that these volcanics are
generated in arc-marginal basin system. The distribution of the chondrite - nor-
malized transtional trace elements of mafic and ultramafic rocks from the op-
hiolite unit of study area and the trend of Ti — V reveal that a genetic rela-
tionship between plutonic and volcanics could exist.
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ERGANI — MADEN YORESI VOLKANIK KAYALARIN
JEOKIMYASAL OZELLIiKLERI VE TEKTONIK OLUSUM
ORTAMLARI

GEOCHEMICAL CHARACTERISTICS AND TECTONIC SETTINGS
OF THE VOLCANIC ROCKS OF THE ERGANI—MADEN
REGION.

Burhan ERDOGAN, Ege Universitesi Yerbilimleri Fak.

Ergani-Maden yoresinde stratigrafik olarak altta, peridetit, banth gabro ve
bazalt birimlerinden olusmus Guleman grubu yer alir. Guleman grubu iizerine
uyumsuz olarak oturan Maden grubu mafik volkanitler, volkamk kirintili kaya-
lar, camurtaslar ve kirectaslarindan olusmustur.

Bucalismada Guleman grubu bazalt birimiyle Maden grubu volkanik kaya-
larmdan 32 ornegin kimyasal analizleri yapilnus ve birbirleriyle karsxlastmlnus-
tir.’

Her iki gruba ait volkanik kayalar tholeyitik bazalt smifina diismektedir.
Guleman grubu bazaltlar1 okyanus ortasi sirt bazaltlarma benzer sekilde diisek
oranda K,O bulundurur. Maden grubu vollkanitleri Guleman grubuna oranla Sr,
ALO, ve K O ca zengindir.

Tektonik olusum ortamlari bilinen volkanik kayalarla karsilastirildiginda,
Guleman grubu volkanitlerinin okyanus sirt1 bazaltlarina ve Maden grubu volka-
nitlerinin ada yaylarinda olusan diisiik potasyumlu tholeyitlere veya yuksek alu-
minyumlu bazaltlara benzedigi saptannustir. Bu benzerlikler bdlgesel ve yersel
jeolojik catiya uygun diismektedir. :

In the Ergani-Maden region, the Guleman group, which is composed of pe-
ridotite, banded gabbro and basalt units, is located in the lower part of the stra-
tlgraphlc section. Maden group overlies the Guleman group unconformabl and
consists of mafic volcanics, volcaniclastics, mudstones and limestones.

In this study, 32 samples of the volcanic rocks of the Guleman and Maden
groups have been analysed and compared to each other. The volcanic rocks of
the both group are classified as tholeiitic basalts. The baslts of the Guleman
group contain very low K,O similar to those of ocean-ridge basalts. The volca-
nic rocks of the Maden group contain higher amounts of Sr, AL,O, and K,O com-
pared to those of the Guleman group.

In relation to the volcanic rocks of known tectonic settings, Guleman group
resembles to ocean-ridge basalts and Maden group to low- -potassium tholeiites
or high-alumina basalts of island-arc origin. These resemblances are In accord
with the local and regional geological framework.
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DOGU ANADOLUDA NEOMAGMATIZMANIN BASLANGICI;
SOLHAN VOLKANITLERININ JEOLOJiSI

INITIATION OF THE NEOMAGMATISM IN EASTERN
ANATOLIA; THE GEOLOGY OF SOLHAN VOLCANICS

Fuat SAROGLU, MTA Enstitiisii
Yilmaz GUNER MTA Enstitiisii
Yiicel YILMAZ 1.U. Yerbilimleri Fakiiltesi

Dogu Anadoluda gen¢ volkanizma, Miyosen sonunda ortaya cikar. Bu donem,

bolgede neotektonigin ija§lang19 dénemiyle - iistelenmektedir. O halde magmatiz-
manin neoktektonizma kontrolii altinda gelistigi sdylenebilir.

Solhan volkanitleri, Dogu Anadolu neovolkanizmasinin goriilen en yash iiriin-
lerinden biridir. Solhan volkanitleri bazik goriiniislii lav akintilariyla baslayip
iist diizeylerde asitik tiirevlere gecen bir dizi olusturmaktadir. Volkanizma zayif
derecede alkalik nitelikte, havaiit ve bazit mujeritlerden olusmaktadir. Jeokim-
yasal veriler «magmanm «Coombs evrim cizgisi» izledigini isaret etmektedir. Ka-
rasal cokellerle birarada gériilen bu volkanizma, okyanusal ortamn kayboldugu,
kompresif stresin Arap levhasi ile Pontidler arasinda yeralan Dofu Anadoluyu
yayginca etkiledigi bir dénemde ortaya cikmistir. Ancak volkanizma, sikismanin
sonucu kirilip kalinlasmaya ve yiikselmeye baslayan Dogu Anadelu yigisim priz-
masinin maksimum kalnhga heniiz erisemedigi bir donemde baslamustir. Bu
donem Dogu Anadolu faymim gelismesinden onceye rastlar. Bu tektonik kosul-
larda magma, olasilikla yukar:i mantodan sig derinliklerde kismi ergime ile olus-
mustur.

Neovolcanism of eastern Anatolia began towards the end of Miocene, during
which the neotectonic regime of the region originated. Thus, we argue that mag-
matism in the area is the product of neotectonism.

The Solhan volcanics are among the oldest products of the neovolcanism
of eastern Anatolia. They form a volcanic seguence beginning with mafic lava
flows and passing upwards, towards the top of the sequence to felsic derivatives.
The products of this volcanism consist of weakly alkaline, hawaiites and mafic
mugerites. Geochemical data indicate that the parental magma evolved following
the Coombs trend. This volcanism coincided in time with continental sedimen-
tation and originated when widespread compression began affecting the castern
Anatolian area as a result of post-collisional Arabia-Eurasia convergence. But
the volcanism began at a time when the compressed Aast Anatolian Accreati-
onary Complex had not yet reached its highest elevations. This episode predates
the origination of the East Anatolian Fault. Under tehese tectonic conditions,
parent magma probably formed in shallow depths in the upper mantle by partial
melting. ;
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YUKSEKOVA VOLKANIK KOMPLEKSININ PETROLOJIK
VE YAPISAL OZELLIKLERI

PETROLOGICAL AND STRUCTURAL FEATURES OF THE
YUKSEKOVA VOLCANIC COMPLEX '

Mark. R. HEMPTON, State University of New York at Albany
Giiltekin SAVCI, State University of Néew York at Albany

Elazig-Malatya alaninda Kampaniyen-Alt Meastrihtiyen Yiiksekova Volkanik
kompleksi Bitlis yama kusaginin kuzey kenar1 boyunca ylizeylemekte olup bol-
gedeki kuzeye dalimli biiyiik tektonik dilimlerden birini temsil etmektedir. Siv-
rice-Elaz1g arasmnda kendi icinde de ekaylanmis olan bu tektonik dilim alttan
iiste dogru iic iiniteden meydana gelmistir: 1. Diisiik yesil-sist fasiyesinde meta-
morfize clmus asitik intriizyonlu gabro, diyabaz ve bazaltlar, 2. Prehnit-pumpel-
lit fasiyesinde metamorfize olmus asitik dayklarca kesilmis ojit-andesitik vol-
kanikler ve volkanoklastikler, 3. Metamorfizmaya ugramamis asitik ‘dayklarca
kesilmis yastik lavlar (bazaltlar) ve mafik dyklarca kesilmis hornblende andesitik
volkanikler, andesitik volkanoklastikler calisma alaninda bu litolojilerin genel
karakterleri, dagilimx ve goreceli oranlar1 Yiiksekova kompleksinin ilksel ckya-
nus ici (intra-oceanic) bir ada-yay: karakterinde oldugunu gosterir.

The CampanianLower Meastrichtien Yiiksekova volcanic complex outcrops
along the northern margin of the Bitlis buture in the Elazig-Malatya region. A
traverse from Sivrice to Elazig reveals that it comprises a large north dipping,
internally imbricated thrust sheet composed of three units from base to top : 1.
Gabbro, diabase and, basalt with siliceous intrusives metamorphose to the lower
greenschist facies, 2. Augite endesitic volcanics and volcaniclastics with siliceous
dikes metamorphosed to the prehnitepubpeliyite facies, 3. Unmetamorphosed
hornblende andesitic flows cut by mafic dikes, ardesitic volcaniclastics, and pil-
low basal tcut by siliceous dikes. The nature, distribution and, relative propor-
tions of these lithologies suggest that the Yiiksekova complex represents a pri-
mitive intra-oceanic island arc at the study area.



