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PETROGRAFI-JEOKIMYA OTURUMU

KASTAMONU  GRANITOYID KUSAGINDAKI (ORTA-BATI PONTIDLER) KARABUK
GRANITOYIDININ JEOLOJIK KONUMU, MINERALOJIK- PETROGRAFIK VE JEOKIMYASAL

INCELENMESI

GEOLOGICAL SETTING MINERALOGICAL- PETROGRAPHICAL AND GEOCHEMICAL STUDY
OF THE KARABUK GRANITOID FROM THE KASTAMONU GRANITOID BELT, CENTRAL-

WESTERN PONTIDES, TURKIYE

Unal AKMAN MTA Genel Miidiirligii, ANKARA
Durmug BOZTUG  Cumhuriyet Universitesi, Jeoloji Miihendisligi Boliimii,SIVAS

Oz: Karabiik- Yenice (Zonguldak GD) arasinda, Filyos ¢ayt vadisi boyunca yiizeylenen Orta Jura yasli Karabiik
granitoyidi, Devoniyen yash ve kuvars- kumtagt; geyl, kiregtagi ve dolomit litolojisindeki Kiireihadit formasyo-
nunu keserek kontakt metamorfizmaya ugratmakta ve Ust Jura- Alt Kretase yagh kiregtagt litolojisindeki Inalts
formasyonu tarafidan uyumsuzlukla ortiilmektedir. Alt Kretase yagh ve kendi arasinda, alttan- iistte dogru,
Salmanlar formasyonu ve Yalnizca [ormasyonu gibi haritalanabilir iki ayr1 birimden olugan Azdavay toplulugu,
Inalts formasyonunun iizerinde yeralmaktadir. Salmanlar formasyonu geyl ve kiltagt- silttagi ardalanmasindan
olusurken; Yalnizea formasyonu ise tirbiditik kumtagi- seyl ardalanmas: ile baglamakta ve genel olarak olisto-
litli- olistostramal dzellikli ve daha yagh birimlere ait ¢akil, blok ve muhtemelen itki dilimlerinden olugan litolo-
jiler ile devam ctmekiedir. Yalnizea formasyonu, Barremiyen (?) yagli Ahmetusta ¢akiltagt tarafindan agisal
uyumsuzlukla ortiilmektedir. Inceleme alanindaki en geng birim ise, Paleosen- Eosen yasl kumlu kiregtaglarmn-
dan olugan Safranbolu formasyonudur. Inceleme alaninda, Orta Jura 6ncesi birimlerde goriilen kiriklar digindaki
en eski yapisal unsur, Azdavay toplulugunu etkileyen itki zonudur. Karabiik fayinm da genellikle Tersiyeri sinir-
lamasina ragmen, eski bir fay zonunun daha sonraki bir donemde yeniden canlanmasi sonucu olugtugu diisiiniil-
mektedir. Yeniden canlanma ile olugan bu hatlar boyunca, sol yanal atimli ve NE-SW gidigli oblik faylar ile sag
yanal atumlt ve NW-SE gidigli oblik faylar meydana gelmigtir. Karabiik granitoyidi baghca kuvars - diyorit, ku-
vars - monzodiyorit, lonalit ve granodiyorit gibi melanokratik ve mezokratik kayaclarm yamsira ademellit, gra-
nit ve kuvarsca zengin granitoyid gibi lokokratik kayaglardan olusmaktadir. Melanokratik ve mezokratik kayag-
larm ana malik bilesenleri yer yer diyopsitik ¢ekirdek igeren mavimsi yesil ve agik kahverenkli hornblendler ile
yesilimsi-kahverenkli biyotitlerden olugmaktadir. Ana element Jeokimsayal verilerine gore Karabiik granitoyidi-
nin olugsumunda kalemik (CAFEM), kalkalkalin (CALK) - toleyetik (THOL) gegigi gosteren ve aliimino
(ALUM) karckterli iki ayrt magma etkin olmustur. CAFEM 0zellikle magmanin ayn1 zamanda I- tipi, ALUM
ozellikle magmann ise S- tipi karakter gosterdidi de belirlenmigtir, DiZer taraftan, eser element jeokimyasi veri-
lerinden ozellikle (ruksiyonlanmayt karakterize eden K/Rb-Rb diyagrami ile Rb- Sr ve Cu, Ni, Co ve Zn igerik-
lerinin Cr igerigine gore dedigimlerini gosteren diyagramlar da iki ayri magma varhiZi desteklemektedir. Rb-
S10, degigim diyagrami ise CAFEM ve I-tipi karakterli magmanm yay; ALUM ve S- tipi karakterli magmanin
ise carpigma ile ilgili jenezlere sahip olduklarimi gostermektedir. Tiim bu verilerin 1s18inda, Orta Jura yash
Kastamonu granitoyid kugaZinn bir tiyesi olarak kabul edilen Karabiik granitoyidinin, Orta Jura dncesi dénem-
de kuzeye dalan Paleo - Tetis okyanus kabugunun olusturdugu CAFEM ve I- tipi karakterli yay magmatizmasi
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ve dalma- batma sonrast kabuk kalinlagmasina bagl carpigma ile ilgili ALUM, ve S- Tipi karakterli magmadan
tiiredigi ileri stiriilebilmektedir.

ABSTRACT: The Middle Jurassic Karabiik granitoid, outcropping along the Filyos river valley located in an
area between Karabiik and Yenice towns, SE Zonguldak, cuts the Devonian Kiireihadit formation consisting of
quartz sandstone, shale, limestone and dolomite and transformes it into the contact aureole rocks. The Karabiik
granitoid is depositionally overlain by the Upper Jurassic-Lower Cretecaous [nalt: formation which is composed
of limestone. The Azdavay assemblage, consisting of, from bottom to top, the Salmanlar and Yalnizca formati-
ons overlies the Inalu formation. The Salmanlar formation comprises shale and claystone- siltstone alternation,
whereas the Yalnizea formation consists of the alternation of turbidite- shale followed by the olistholitic-
olistostromal lithologies made up mainly of the pebbles, blocks and probable thrust slices of the older rock units.
The Barremian (?7) Ahmetusta conglomerate overlies the Yalnizca formation with an angular unconformity. The
youngest unit of the mapped area ise the Paleocene-Eocene Salranbolu formation composed of sandy limesto-
nes. The oldest structural clement, except those of the pre-Middle Jurassic unit is the thrust zone affecting the
Azdavay assemblega. The Karabiik fault is thought to be formed by the later reactivation of an old fault zone,
although. It restricts the Tertiary, units. Such a later reactivation has caused to develope some sinistral and dext-
ral faults with the NE-SW and NW-SE directions, respectively, The Karabiik granitoid consists of some mela-
nocratic- mesocratic rucks such as quartz- diorits, quartz- monzodiorite, tonalite and granodiorite, and some leu-
cocratic rocks such as adamellite, granite and quartz rich granitoide. The major mafic constituents of the
melanocratic- mesocratic rocks include the bluish-green to pale brown colored hornblende minerals, sometimes
with the diopsitic cpx cores, and the greenish-brown biotite flakes. The major element geochemistry data sho-
wed that two dilferent magmas were exclusively effective during the formation of the Karabiik granitoid. One of
these magmas represents the calemic (CAFEM, calcalkaline (CALK)- tholeiitic (THOL), transitional charecter
in chemsitry, and the other one shows the aluminous (ALUM) character in composition. The CAFEM and
ALUM magmas also indicate the I- tpys and S- type origines, respectively. The trace element geochemistry data,
particularly th K/Rb-Rb [ractionation diagram and the other variation diagrams such as Rb versus Sr and the
contents of Cu, Ni, Co and Zn versus Cr content also supply two different magma sources. The Rb-Si0O9 variati-
on diagram concludes (hat the CAFEM and I- type magma posseses an are origin , whereas the ALUM and- S-
type magma has a collisional origin. In the light of all these data, the Karabiik granitoid which is assumed one of
the members of the Middle Jurassic Kastamonu granitoid belt is considered to have been derived from a
CAFEM and I- type arc related magma generated by the northward subduction of the paleo-Tethyan crust, and
from another ALUM and S-lype magma related to the collisional evenst due to crustal thickening just after the

subduction.
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BAZALTIK MAGMALAR i(;iNl“)E OLUSAN TERMOKIMYASAL OLIVIN-ERIYIK
DENGESININ AMPIRIK FORMULASYONU

EMPIRICAL FORMULATION OF OLIVINE-MELT EQUILIBRA IN BAZALTIC
COMPOSITION SPACE

Mehmet Zeki CAMUR MTA Genel Miidiirligi Maden Etiid ve Arama Dairesi, ANKARA

OZ : Bazaltik eriyikler ve i¢indeki olivin minerallerin kompozisyonlar: arasmdaki termokimyasal dengeyi say1-
sal olarak ifade etmek igin;bir atmosler toplam basmng ve kontrollii oksijen basincy altinda sicakhigin fonksiyonu
olarak yapilmig olivin- eriyik deneylerinden alman veriler, istatistiksel olarak deZerlendirilmis ve asagidaki am-
pirik denklem tiretilmigtir:
1/3
LnX =A/T*(1-X J¥*EXP[X ]+B
Fa MgO FeO

Denklemde ; Xpy . XpMg0o Ve XpeQ  suastyla olivin igindeki fayalitin eriyik igindeki MgO ve
FeO mun mol fraksiyonlaridur . T santigrad cinsinden denge sicaklifidir. A ve B regresyon katsayilart olup, si-
rastyla 3307.766 ve -5.4879 degerlerine sahiptir. Regresyonun korelasyon katsayist 0.987'dir. Denklemin kom-
pozisyon ve sicaklik tesbitindeki kalitesini belirlemek i¢in uygulamalar yapilarak elde edilen sonuglar deneysel
veriler ile kargilagtiildi. Bu testlerde mol fraksiyonu ve sicaklik degerleri i¢in standart sapma swrastyla +/-0.01
ve +/-11° C olarak hesaplanmigtur.

Denklemin tiirctitmesinde kullanilan deneysel veri -tabam bazaltik kompozisyonlarin ¢ok genis bir tayfi-
n1 kapsamaktadur. Dolayisiyla denklem;denge sicaklii,olivin doygunlugu,mineral birikimine maruz kalmig eri-
yigin degisime uframuy eriyikien aywumt v.b gibi bazaltik eriyikler igin yapilacak gesitli petrolojik hesaplama-
larda kullanilabilir.

ABSTRACT : In order to quantily the equilibrium relationship between bazaltic melt composition and the com-
position of coexisting olivines,equilibrivm  data from olivine -melt experiments (conducted under controlled
oxygen fugacity conditions at one atmosphere tolal pressure over a range of temprature) were statistically evalu-
ated and the lolowing empirical equation is estabilished:

173
Ln X =(A/D)*(1-X )*EXP(X )+ B
Fa MgO FeQ

Where X gy . XMg0O and XgeQ are the mole [raction of fayalite in olivine ,MgO and FeO in
melt ;respectively . T is the equilibrium temperature in degrees celcius. A and B are the regression coefficients
have values of 3307.766and -5.4879.respectvely. Correlation coefficient for the regression is equal to 0.987. A
number ol calculations were carried out and the results were compared with the experimental data in order to de-
termine the prediction quality of the equation in composition and temperature calculations. Avarage deviations
in these tests are +/- 0.01 and +/- 11° C lor calculated mole fraction and temperature values, respectively.

The experimental data base used for the derivation of the equation covers a wide range of basaltic com-
position . Thercfore,the equation should be applicable to a variety of petrological calculations such as equilibri-
um temperature,olivine saturation, mineral cumulated versus original melt discriminaion etc. in basaltic compo-

sition space.



36
45. TORKIYE JEOLOJI KURULTAYI 1992 BILDIRI OZLERI

ANADOLU'DA CARPISMA - SONU VOLKANIZMASININ JEOKIMYASAL AYIRTMAN
OZELLIKLERI: YITEN BLOK -MANTO ETKILESIMI

DISTINCTIVE GEOCHEMICAL CHARACTERISTICS OF POST-COLLISION: VOLCANISM IN
ANATOLIA: SLAB-MANTLE INTERACTIONS

Selguk TOKEL Karadeniz Teknik Universitesi, Jeoloji Miithendisligi Boliimii, TRABZON
Tuncay ERCAN  Maden Tetkik ve Arama Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA

OZ: Giiniimiiz literatiiriinde jeokimsayal karakterleriyle ayirtman magma cesitleri, spesifik tektonik ortamlarla
birlikte yorumlanarak yitim, okyanus-ortast sirt ve plaka ortast olmak iizere {i¢ ayr1 "magma yerlesim bolgesi"
kabul edilmigtir. .

Andolu'da genis alanlar kapsayan Neojen ¢arpigma-sonu tektonizmasina eglik eden volkanizmanin jeo-
kimyast ayrintili irdelenmigtir. Bu volkanizmanin kendine 6zgii ayirtman jeokimsayal karakterleri yukarida agik-
lanan ortamlarla benzerlik gostermemektedir. Petrojenetik yorumlamalar ise yorumlayanin verilerine gore degi-
sik olmakta ve belirsizligini korumaktadir. Tektonik yerlesimi belli olan bu valkonizmanin jenetik ozelliklerini
incelemek icin 200 agkin analiz edilmig dmekten, magmatik farklilagma ve kabuk bulugmasi etkisinden uzaklag-
mak amaci ile 100 adet aynimlilagmamig (Ca0+Mg:>13) bazalt ornegi segilmis ve irdelenmigtir. Onceki literatiir-
de kalk-alkali olarak tanimlanan bu laviar "gercek kalk-alkalen" karakterde degildirler. Ornekler ayirtman diyag-
ramlarda plaka-ortast ile kalkalkalen-toleyitik alanlarin birlegtikleri kesimlerde kiimelenmektedirler. Hafifce
yiiksek derigimdeki "biiyiik iyonlu litofil" ve "halif nadirtoprak” element igerikleri ise yukarida tanimlanan tek-
tonik yerlegimler i¢in ayirtman olamazlar. En onemli karakteristik ozellik Ti, Nb, Ta ve Hf gibi "kahcilif1 yiik-
sek" elementlerin zenginlesmesidir. Bu, jenelik agidan kaynak kayanmn, kalk-alkalan bazaltlari olugturabilecek
kaynaktan kesinlikle farkli oldugunu gosterir. Gliniimiiz literatiiriinde kalk-alkalen magmanin Ti, N, Ta gibi ele-
mentlerce fakirlesme nedenini, yiten blok-manto etkilesimi siiresince, eklojit'ten ¢ozillen uyumsuz elementlerce
zengin eriyikler iistieki peridotiti beslerken Ti, ND, Ta gibi elementlerin refrakter malzemede uyumlu kalmasiyla
aciklamuglardir. Daha derindeki yitimde, kalan parganin alt kismundan tiireyen Ti, Nb, Ta tizerindeki peridotite
transfer olurlar. Bu zenginlesmis peridotit ilerde, garpigmadan sonra olugacak magmatizmanin kaynagim tegkil
edecektir.

Carpigma sonucunda olugan magmatizma, tektonik yerlesim ve jenez agismdan diferleri gibi ayr1 bir tip
olarak kabul edilmelidir. Ayriuli jeokimyast ve ayirtman ozellikleri irdelenmis Anadolu'daki bu tip "magmatik
yerlesim bolgesi” Yeryuvarmdaki en karakteristik ornek olarak literatiire sunulmalidir.

ABSTRACT: In the current literature, on the basis of tectonic setting, three distinct environment are defined in
which specilic magmas are generated: Mid-ocean ridges, subduction zones and intraplate settings.

The voluminous volcanics associated with post-collision tectonism in Anatolia display distinctive geoc-
hemical characteristics that are not coincide with the above mentioned settings, and their petrogenetic interpreta-
tion remain ambiquous. Analyses of more than 100 undiferentiated lavas investigated to provide constraints on
the nature of post-collison volcanism in Anatolia. The lavas which have been considered as a calc-alkaline asso-
ciation are not "true calc-alkaline” rocks. The plots cluster within fields WPB and LKT-CAB, on the major and
trace element discrimination diagrams. Moderate concentrations of LIL elements and LREEs can not be conside-
red as an indicative feature to recognise any defined tectonic setting. Main characteristic feature is the enhanced
concentrations of HES elements such as Ti, Nb, Ta, Hf. That indicates the source region is different than that of
calc-alkaline rocks.

In the recent literature, it is consluded that, during slab-mantle interactions HFS elements are held back in
the slab when CA source region are formed. On the other hand, at greater depths, HFS elements are transfered
from slab into the sub-continental fertilised peridotite which will be the source region of the future post-collision
volcanism.

Post-collision should be considered as a specific tectonic setting in which magma generates with its dis-
tinctive characteristics. The Neogene volcanics of Anatolia should be cited in literature as the type example of a

post-collision magmatism.
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FERHUS-SEREFOGLU  (K-MARAS) CIVARINDAKI OFIYOLITIK SERIYE AIT KUMULAT-
LARIN DOKU TiPl VE PETROGRAFISI

TEXTURE AND PETROGRAPHY OF THE CUMULATES BELONG TO OPHIOLITIC SERIE AROUND
FERHUS-SEREFOGLU (K.MARAS) AREA.

Ender SARIFAKIOGLU M.T.A. Ege Bolge Miidiirligi, 1ZMIR

OZ: Bu ¢aligmada, K.Maras ilinin 20 km. giineyinde Ferhug-Serefoglu koyleri arasinda yiizeyleyen ofiyolitik se-
riyeye ait kiimiilatlarin, araziden ve polarizan mikroskoptan elde edilen goziem ve verileri degerlendirilmigtir.

Kayaclarin simiflandirdmasinda ve isimlendirilmesinde Jeoloji Bilimleri Uluslararast Birli§inin (IUGS)
ortak siiflamas: kullaniimigtr.

Kiimiilat grubu kayaglarin doku tiplerinin tayininde ise Wager, Brown ve Wadsworth (1960)'dan yararla-
nilmigtar.
Arazide, Paleozoyik'e ait metamorfik kayag birimleri, Mesozoyik (Jura) kiregtaglari, yerlesim yagi Ust
Kretase olan ofiyolitik seri ile Kuvaterner plato-bazaltlart bulunmaktadir. Kuvaterner aliivyonlar da genig alanlar
kaplamaktadir.

Metamorfik kayaglar olarak klorit-kuvars kalksist, kristalize kiregtagi ve kuvarsit bulunmaktadir.

Jura yagh kiregtaglar, Amanos (Nur) daglarinmn uzanust olarak K.Marag-Adana karayolu boyunca yiizey-
lemektedir.

Ust Kretase'de Mesozoyik (Jura) yagh kiregtaglarmun iizerine bindirme ile yerlegen ofiyolitik seri iginde
tektonitler, kiimilatlar ve ortii  sedimanlart aywtedilmigtir. Kismen veya tamamen serpantinlegen harzburjit,
dunit ve lerzotitler tektonitleri; gabro ve hornblenditler kiimiilatlar olugturmakiadir, Gabrolar, petrografik ¢alig-
malar ile diyagramlardan [aydalanarak piroksen-honblend gabro geklinde isimlendirilmigtir.

Wager, Brown ve Wadsworth (1960), ortokiimiilat, adkiimilat, mesokiimiilat, heteradkiimiilat ve herrisi-
tik/kreskiimiilat geklinde adlandwdiklan bey (ip kiimiilat doku tespit etmiglerdir.

Ortokiimiilat, sézkonusu gabrolarda ve hornblenditlerde gozlenmigtir,

Ortii sedimanlart ise radyolaritlerden ibarettir,

Olfiyolitik seri tizerinde fazla kalinlik gostermeyen Kuvaterner plato-bazaltlarn bulunmaktadir.

Kuvaterner aliivyonlart, Aksu nehri ve Karagay boyunca geligmigtir... Cakil ve kumlari, insaat malzemesi
olarak kullanilmaktadir.

Ayrica Kiregtaglart da agik igletmeler agilarak kiregtagt ¢akillart asfalt iglerinde kullamImaktadir.

Arazinin giincyinden gegen Dogu Anadolu Fay Kuga ile ofiyolitik serinin yerlegimi bdlgenin tektoniz-
masinda onemli rol oynamugtir

ABSTRACT : In this study it is appraised the observations and datas of cumulate-taken from the field and pola-
rizing microscope- belong (o ophiolitic series between Ferbug and Serefoglu villages 20 km. south of K.Marag.

The classification of IUGS has been used for classifications and nomenclatures of the rocks.

The classification of Wager, Brown and Wadsworth  (1960) has been used for the texture kinds of cumu-
late group rocks.

In the licld, they have been metamorphic rocks aged Paleozoic, Mesozoic (Jurassic) limestone, ophiolitic
series emplacement age Upper Cretaceous and plateu basalts aged Quarternary. Alluvion aged Quaternary has
been spread in large area.

There are chlorite-quartz caleschist, crystallize limestone and quartzite as metaporphic rocks.

Jurassic aged limestone as the elongation of Amanos(Nur) mountain give outcrop along K.Marag-Adana
highway.

The ophiolitic  series emplacement onto Mesozoic (Jurassic) limestone in Upper Cretaceous time.
Tectonits, cumulates and covered sediments were differentiated in this series. Tectonits are composed of harzbur-
gite , Iherzolite and dunite which partly or fully serpantinized. Cumulates are composed of gabbro and hornblen-
dite.

According 1o petrographic studies and diagrams of UGS, Gabbroes have been name as pyroxene-

homblende gabbro.
' Wager, Brown and Wadsworth (1960) have identified five cumulate texture kinds named orthocumulate,
mesocumulate, adcumulate, heteradcumulate, harrisitic cumulate/crescumulate. Among them orthocumulate tex-
ture has been secemed in gabro and honblendite.

Covered sediments are radiolarite.

There are Quarternary plateu basalts which don't show extra thickness on the ophiolitic series.

Quarternary alluvions are spread along Aksu and Karagay rivers. The pebbles and sands have been used
as raw materials [or constractions. Apart this, limestone pebbles which have been taken from quarries are used at
the highways constructions

East Anatolian Fault  which passes in south of the ficld and overthrust of ophiolitic series played an im-
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KONUKDERE METASOMATITININ (HEKIMHAN-HASANCELEBI,KB MALATYA) PETRO
LOJiSI

PETROLOGY OF THE KONUKDERE METASOMATITE, HEKIMHAN-HASANCELEBI AREA, NW
MALATYA, CENTRAL-EASTERN TURKEY

Durmug BOZTUG  C.U. Jeoloji Miihendisligi Bolimii, SIVAS
Sabah YILMAZ C. U. Jeoloji Miihendisligi boliimii, SIVAS

OZ: Hekimhan- Hasangelebi (KB Malatya) yoresinde varlig bilinen ve diisiik tendrlii demir cevherlegmesi ige-
ren metasomatik zon, yorede yiriitiilen giincel bir ¢aligmada "Konukdere Metasomatiti" olarak adlandirimigtr.
Konukdere metasomatiti, Maestrihtiyen yagl bazalt, bazaltik andezit, andezit ve dasit tiirii kayacglardan olugan
subalkalin-toleyetik karakterli yay volkanizmast tiriinii olan Bahc¢edam volkanitine sokulum yapan Paleosen
yagh granit, kuvars-siyenit ve perlit-siyenit tiirii kayaglardan olugan kafemik (CAFEM), alkalilerce agirt doygun
(ALKOY), felsik I- tipi ve ¢arpigma ile ilgili tektojeneze sahip olan Hasangelebi granitoyidinin yol agtigt kontakt
metasomatik zonun iiriinil olarak geligmigtir. Ana kayag tiirleri skapolit-- fels, skapolit-diyopsit-fels, diyopsit-
fels ve metasomatik minareller iceren lamprofirlerdir. Fels tiiril kayaglarm en karekteristik minarel parajenezi
skapolit+ diyopsit+ plajiyoklaz + epidot + kalsit & wairakit + zirkon * fitanit £ Apatit & klorit - kuvars * opak
mineral bilesiminde iken, Iamprofirler ise baglica minet ve kersantit bilegimindedir. Konukdere metosomatiti
kaya¢ 6rneklerinin ana element oksitleri, Bahgedam volkanitininkiler ile kargilagtiildiginda; tFepO3 ve MnO
miktarinda azalma, diger tarafdan NapO ve Mg0 miklarinda ise artma gozlenmektedir. SiO2, A1203, TiOg,
Ca0 ve K90O-degerinde ise dnemli bir mobilizasyon gozlenmemektedir. Eser elementlerin davranigina gelince
Zr igeriZinde- SiO7 igerifindeki artiga paralel olarak- kismi bir artig meydana gelirken Rb, Sr, Ba ve Y igerikle-
rinde ise 6nemli deZisimler olmamigtir, Jeokimsayal olarak belirlenen bazi elementer mobilizasyonlar, mineralo-
jik bilegime de yansumgtir. Ornedin, toleyitik karakierli Bah¢edam volkanitinin metasomatizmast sonucu agig
¢ikan Fe ve Mn elementleri yoredeki yaygm demir cevherlegmelerinin kaynagmu olugturmugtur. Ayrica,
Konukdere metasomatiti, kayaglarmdaki Na ve Mg artiglart ise mariyalit (Na-skapolit) ve diyopsit gelisimi ile il-
gili metasomatik degigimler olarak dederlendirilmekiedir,

ABSTRACT: The contact metasomatic zone, known lor many years and associated with cutoff grade iron mi-
neralization in Hekimhan-Hasangelebi (NW Malatya) region, has been called "Konukdere Metasomatite" in a re-
cent study carricd out in this region, The Konukdere metasomatite has formed in a metasomatic zone developed
between the Maastrichtian Bahgedam, volcanics consisting mainy of basalt, basaltic andesite, andesite, dacite,
and showing subalkaline- tholeiitic charecteres with an arc related origine, and the Paleocene Hasangelebi grani-
toid intrusion consisting esscntially ol granite, quartz-syenite, perthite-syenite and representing cafemic
(CAFEM) alkaline oversaturated (ALKOS), felsic I-type characteres "whit a collisional related origine
(COLG).The main rock types ol Konukdere metasomalite are composed of scapolite-fels, scapolite-diopside-
fels, diopside-fels and lamprophyres including metasomatic minerals. The most chracteristic mineral association
of the fels type rocks comprises ol scapolite + diopside + plagioclase + epidote+ calcitet wairakitetzircont
sphenez apatitex chlorit+ quartz * opaque minerals. The lamprophyres are seen to have the mineralogic compo-
sitions of minette and kersantite, When the major clement oxide contents of the rock samples from the
Konukdere metasomatite is compared with those of Bahgedam volcanics, on can notice that there is a decreasing
in the tFep03 and MNO conten(s whereas an increase in the Nag O and MgO contents. Ther ear no any impor-
tant mobilizations in the contents of SiOp, Alp03, TiOg, CaO and K70O. As for the behavior of the trace ele-
ments, there ise a partial increasing in the amount of Zr element which is also consistent with the increasing in
the SiO7 content: Any significant variations can not be observed in the contents of Rb. Sr, Ba and Y. Some ele-
mentary mobilizations, established by the geochemical analyses, are also observed to have been reflected in the
mineralogical compisition. For instance, the Fe and Mn elements, expelled out from the tholeiitic Bahgedam vol-
canics by metasomatic processes, can be considered as the main source for the widespread iron mineralizations
in this area. In addition to that, the excess amount of the Na and Mg elements in the metasomatites can be eva-
luated as the necoformations ol marialite (Na-scapolite) and diopside mineral related to the metasomatic change-
ments.
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MUHENDISLIK JEOLOJISI OTURUMU -II

ENJEKSIYON CALISMALARINDAN JEOLOJIK OZELLIKLERE GORE TEKNIK
PARAMETRELERIN SECIMI

SELECTION OF TECHNICAL PARAMETERS ACCORDING TO GEOLOGICAL FEATURES AT
INJECTION PROJECTS

Remzi KARAGUZEL  Akdeniz Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, ISPARTA

OZ: Temel kayamn tagima giiciinii artirmak ve gegirimliligini diigirmek amaciyla yapilan enjeksiyon ¢aligmala-
n degisik mithendislik projelerinde uygulama alani bulmaktadir.Oldukga yiiksek maliyeti olan enjeksiyon prog-
ramlarimin bagarisinda, jeolojik ortam kogsullarinin biiyiik bir hassasiyetle belirlenmesi ve teknik parametrelerin
isababetli secilmesi bilyitk Onem tagumaktadir.

Bu ¢aligmada farkli jeolojik 6zellikler gosteren degisik baraj yerlerinde uygulanan enjeksiyon programla-
r1 kargilagtirilmakladir. Ayni jeolojik 6zelliklere sahip tig baraj yerinde kati madde sarfiyat: 8-320 kg/m arasinda
degismektedir. Buna neden olarak ii¢ farkli enjeksiyon tekniginin uygulanmas: gosterilmektedir. Ote yandan de-
gisik bolgelerde farkli jeolojik ozellikler gosteren bir baraj eksen yerinde ayni enjeksiyon yonteminin kullanil-
masindan dolay: kati madde sarfiyatinda biiyiik sapmalar kaydedilmigtir. Yapilan enjeksiyon bagar: kontzollerin-
de de bagarisizligin yanhg parametre segiminden kaynaklandifii belirlenmigtir. Elde edilen sonuglar
dogrultusunda jeolojik ortam dzelliklerine gore teknik parametrelerin segimi i¢in dneriler getirilmektedir.

ABSTRACT: Injection projects which are carried out to increase the bearing power of basement rock and to re-
duce its permability find applications at various engineering projects. A precise determmauon of geological
conditions and selection of tecnical parameters have great lmportance on the success of costly injection prog-
rammes.

In this study, injection programmes applied to various dam sites of diffrent geolagical structures are
compared. Consumption of soild matter ih three dam sites, which have similar geological ~features varied bet-
ween 8-320 kg/m application of three diffrent injection techniques are counted as tha reason of this. On the
other hand large variations have been recorded in consumption of soild matter due to using of similar injection
methods in a dam axis site which has diffrent geological features in various parts . It is also determined that fai-
lures ocours due wrong parameter selections. Based on the above results ,suggestion are made to select tecnical
parameter which depend on geological conditions.
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ISTANBUL GURPINAR BELEDIYE ALANI IMAR PLANI ICIN YERMUHENDISLIK
ARASTIRMALARI

GEOENGINEERING STUDIES OR LAND USE PLANNING AT GURPINAR PROVINCE OF
ISTANBUL

Ahmet ERCAN Istanbul Teknik Universitesi, Maden Fakiiltesi, Jeolojik Mithendisligi Bolimii, Maslak,
ISTANBUL

Fazli Yilmaz OKTAY Istanbul Teknik Universitsi, Maden Fakiiltesi, Jeloji Miihendisligi Boliimii, Maslak,
ISTANBUL

OZ: Giirpinar Beldesinde 1/5000 dlgekli imar plam yapuminda kullantlacak yer alti bilgileri toplamak iizere jeo-
lojik jeofizik, _]L()[d\ﬂl]\ ve jeomorlolojik yontem uygulamalarindan olugan yer mithendislik ¢aligmalar siirdiiriil-
miigtir. 15 km? lik alanda 1686 metrelik 98 tane aragtima delgisi 840 zemin mekanigi deneyi 103 tane elektro,
210 tane sismik olgiim genel ve miihendislik jeolojisi ve hidrojeolojik aragtirmalar stirdiir lilmiigtiir. Alanin % 66
smm duraysiz ve yapilagma sakincali % 34'iniin durayil ve yapilasabilir olduu belirlenmigtrir. Duraysizlig1
olusturan ctmenler, Ust Oligosen yaglt Giirpmar formasyonu iginde geligmis olan gogiikler (heyelanlar) ve CH
smift oldukea plastik killer ignde gozlenen diyapir olayindan kaynaklanan farkli oturmalardir. Heyelanlar, yakla-
sik 300 metre geniglikte kiyr kusagi boyunca donel tiirde geligmis olup, cogunlukla topuklarin yitirmig ve etkin-
liklerini korumaktadir. Yaklagik 60 metrelik ana heyelan kayma yiizeyi iizerinde binmig 5 ile 25 metre derinlik-
lerin kayma yiizeyleri olan ikinci heyelanlardan olugan 6 tane duraysizlik ganafi farkli zemin mekanidi ve
jeoteknik ozellikleri ile tanumlanmigtir, Heyelanlart tetikleyen etmenler, Giirpinar formasyonu i¢indeki kum mer-
ceklerinde toplanan sular, gegirimsiz kil varligy, egim, agindirma ve iist yapi yiikleridir. Mekanizmanlarina, arazi
kullanimina ve ¢nlemicrine gore heyelan alanlart alu sintfa ayrilmugtu ve her biri i¢in zemin iyilestirme iglemleri
onerilerck saglikli imar durumunu denetleyecek yer bilgileri verilmigtir,

ABSTRACT: Most serious geotechnical problems take place in Giirpmar province of Biiyiikgekmece town of
Istanbul, Geoengineering technics consisting of geoligical, geophysical, soil mechinacal and geomorphological
methods were carried out, in combination, in order to collect subsurface information enlightening the construc-
tion conditions. To accomplish that, there were completed 98 exploration drills with total length of 1686 meters
and 840 related soil mechanical tests. There were run geophysical surveyings, using 103 electrical soundigns
and 110 seismic refraction. maesurements. Genaral and engineering geology and hydrogeology surveying were
also conducted in large and in detailed scales. It was concluded that 68 % of the area is covered by unstable and
unappropriate soil conductions and rest of it, is stable and is appropriati for safe construction.

Unstability caused by actve landslides and subsidences related to iapir occurances in the CH type plastic
soil classilication of Upper Oligocene aged Giirpinar formaton. Rotational Mandslides elongatealong the shore
line in a zone of 800 meters wide. They are mostly active and had already loosen their foor and toe by sea erosi-
on Six landslide sites were discrimizated with varios soil conditions which have multiple sliding surfaces.
Deeper surface is at about 60 and shallower is at about 5 to 25 melers depth Facts, triiggering landslides are ac-
cumulation or groundwater in pores of sand lenses and impermeable clay existance of Girpinar formation
unappropriale slopes ol surface morphology and subsurface layers, erosion and overcharge by faulty excations.

According 1o the geoengineering parameters, study area were classilicd into five sub-regions for land-use
for each cluss, geoengineering parameters relating to engineering gelogy and geophiysics geomorphology and
soil mechanical informations were determined, and their influence on construction conditions were specified and
procautions were proposed.
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YUMUSAKKEN VE SERTKEN SEVIYELERINDEN OLUSAN KALISIN JEOLOJIK VE
JEOTEKNIK OZELLIKLERI

GEOLOGICAL AND GEOTECHNICAL PROPERTIES OF CALICHE CONSISTING OF SOFTPAN
AND HARDPAN LEVELS

Ilyas YILMAZER Spektra Jeotek A.§. ANKARA
Jan SMITH Dar-Al Handasah Comp. LONDRA,INGILTERE

0Z: Kurak ve sicak (arid and semi-arid) bolgelerde dzellikle killi-kalkerli tortul istiflerin aginma yiizeylerinde
yer yer kalinhif1 25 metreye ulagan killi kalkerli bir karasal ortii olugmaktadir. Kalig (Qk) olarak adlandirilan bu
ortii, yumugakken ve sertken bilegenlerinden olugmakladir. Pliyo-Kuvaterner yaglt olan bu birim kuvaterner
yagh Seki Cokelleri (Qt), kiregtagindan tiireyen eski yamag molozlart ve daha yash birimlerin giinlenme zonla-
rinda ve iizerinde gozlenmekiedis. Yeraltisuyundaki ¢oziintir tuzlar ve suda asihi (kolloidal) maddelerin bogluk
suyu basinc (kapillarite) ile yiizeye yiikselmesi ve burada suyun buharlagmas: sonucu olugmaktadir. Bu igle-
min, on binlerce yil siirdiigii bilinmektedir. Qk, jeolojik olusumu nedeniyle, kimyasal tortul kaya olarak da ad-
landirtimaktadur.

Suda ¢oziiniir tuzlar ve asilt maddenin kimyasal ve liziksel ¢zellikleri farklidir. Bu nedenle Qk, Yiizeye
dogru once yumusakken daha iist seviyede ise sertken seviyelerinden olugur. Sertken ¢ok sayida yatay ve yataya
yakin ince ¢okelim bantlar igerir ve yiizeye dodru kiitlesel bir goriintim kazanir. Bu durum kalsit ve difer ¢ozii-
niirlerin yiizeyde yeniden kristalleserck iyi bir tutturucu gérev yapmalarindan kaynaklanmaktadir. Sertkenin al-
tinda yer alan yumugakken, yiiksel plastisiteli, parlak ylizeyli, dolgulu ¢atlakli, kalker yumrulu ve kalkerli kili
malzemelerden olugur.

Qk, genellikle ¢okeldigi yiizeyin egimini daha diigiik derecede olmak iizere yansitmaktadir. Bu nedenle
ovalik kesimlerin digindaki sahalarda 12 dereceye kadar egim kazanabilmektedir. Kalmliginin 25 metreye kadar
ulagtig alanlar caligma bolgesinde gozlenmigtir. '

Caligma alaninda yaygin olarak bulunan Qk otoyollarda yarma yamag durayhiligini, dolgu malzemesi du-
yarlliu ve yol yapilar alandaki zemin duraylilidint olumsuz yonde etkilemektedir. Bu bolgedeki etkin ve
olasil kaymalarin % 901 Qk ve Qk'dan tiireyen kalin koliivyonal ¢okeller igerisinde bulunmaktadir. Caligilan
bolgede Qk'nin killi seviyelerinde LL>100 ve PI>60 oldugu alanlar bulunmakitadir. Dogal ve yapay olarak olug-
mus kaymalarin geri incelemeleri ve laboratuvar sonuglarl, yumugakkenin oldukga diisiik kayma direnci degistir-
geleri icerdigini gostemckledir. [¢sel siirtiinme agist (9)<5 derece ve cohezyon (C) olarak bulunmustur.,

ABSTRACT: A subaerial deposit forms in and and semiarid regions, especially on erosional surfaces of cla-
yey-calcareous sedimentary sequences. This subaerial deposit blanket is called caliche (Qk) whose thickness, in
places attains upto 25 m. The Plio-Quaternary aged Qk has accumulated in and over the weathering zone of
older geological units. At some localities., it has formed also in and around over the Quaternary aged Terrace
Deposits and talus derived form limestone hills.

Soluble salts and suspended colloidal materials in the groundwaler rise to the surface by capillary action
and accumulate as evaporation deposit. Therefore it can also be called as chemical sedimentary deposit, The
formation process of caliche seems to be continued in the periods of many ten thousand years.

Water soluble salts and colloidal malerials bear different chemical and physical properties. Hence, they,
occasionally segragate during upward-movement of groundwater under capillary pressure.This phenomenon
forms hardpan toward the surface and soltpan underneath. The saftpan consists mainly of highly plastic, polis-
hed, fissured and calcarcous concretioned clayey material whereas hardpan comprises mainly of many subhori-
zontal lamellar structures and appears to be massive toward the surtace, This property is created by the recrystal-
lization of soluble salts, which act as mineral cements.

Caliche usually has either smaller or almost the same dip amount as the depositional surface, Its attitude
usually reflects the paleoslope of the depositional environment. Dip amuont of the levels in the Qk occasionally
reaches 12 degrees.

Caliche adversely allcects cut slope stability, earth(ill material sensitivity, and ground stability at structure
sites along the Motorway which is being constructed in the Southern Turkey, About 90 % of active and potential
slides, in the region, occur in the Qk and colluvial deposit which have been derived mainly from caliche. The
softpan component of caliche, in the study area in places have LL>100 and PI>60. Backanalyses of both natu-
rally and artilicially occured landslides and also laboratory test result indicate that softpan levels of the Qk have
noticably small residual strength values. Internal [riction angle (¢) and cohesion (C) values are found as <5 deg-
rees and ~ 25 kPa respectively.
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KARAHALLI (USAK) YORESININ JEOLOJISI VE YORE MERMERLERININ MUHENDISLIK
OZELLIKLERI -

GEOLOGY AND ENGINEERING PROPERTIES OF THE MARBLES AROUND THE KARAHALLI
(USAK) AREA

Yasar KIBICI Akdeniz Universitesi Mithendislik Fakiiltesi, Jeoloji Mithendisligi Bolimii,JISPARTA

Mahmut MUTLUTURK Akdeniz Universitesi Miihendislik Fakiiltesi Jeoloji Miihendisligi Bolimii, ISPARTA
Remzi KARAGUZEL  Akdeniz Universitesi Mithendislik Fakiiltesi ,Jecloji Miihendisligi Bolimii, ISPARTA
Ali BILGIN Akdeniz Universitesi Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, ISPARTA

OZ: Menderes masifinin giineydogusunda Karahalli (Usak) yoresinde tabanda Paleozoik yashh Egsme
Formasyonuna ait epidot-klorit-muskovit-kuvars-grafit gistler ve bu sistlerle uyumlu mermerler yer alir.
Literatiirde Musadag mermerleri olarak adlandirilan birimin ana minareli kalsittir. Digre taraftan bunlar aksesu-
var olarak kuvars, aktinolit, pisttasit ve piemontit minarellerini igerir. Anilan aksesuar minareller kayacin fiziko-
mekanik ozelliklerini ve rengini denellemektedir. Granoblastik dokulu mermerler beyaz, koyu yesil, acik yesil
ve gri renkler arasinda degismektedir.

Inceleme alaminda Musadag: mermerleri iizerine Ulubey formasyonu olarak bilinen Pliyosen yagl sedi-
menter kayaglar uyumsuz olarak otururlar.

Dort farkli renkten olugan mermerlerin her seviyesinden 6rnekleme yapilmigtir. Farkh seviyelerin fiziko-
mekanik dzellikleri laboratuvarlarda aragtwilmugtir. Siireksizliklerin aralik, devamlilik, agikhk, piiriizlik ve
dolgu maddesi gibi mithendislik ozellikleri belirlenmis ve bulunan sonuglar birbirleriyle karsilagtirilmagtir.
Siireksizlik analizleri, fiziko-mekanik 6zellikler ve renk durumuna bagli olarak uygun ocak yerleri belirlenmig-
tir. Biitiin bunlara ilave olarak bu kesimlerde mermerin blok verme durumu ve emiyetli ekonomik igletme konu-

suna yaklagimlarda bulunulmugtur.

ABSTRACT: The basement of the Karahall (Usak) and surrounding area in the south-eastern part of Menderes
massive consist of epidot- chlorite-muscovite-graphite schist and is conformably overlain by marbles of,
Paleozoic in age the Esme formation. Marbles are mainly composed of calcite and known as Musadag marbles
in the literature. They also contain quartz, actinolite, pistacite and piedmontite minerals as accessories and these
accessory minerals control physico- mechanical properties and the colour of the rock. They show granoblastic
texture and their colour changes between white, dark green, light green and gray.

The sedimantary rocks of Ulubey formation in the study area, Pliocene in age unconformably covers the
Musadag marbles.

Samples have been taken from each level of four different coloured marbles. Physico-mechanical proper-
ties of the various level are investigated in the laboratories.The discontinuities such as space, fracture, continu-
ity, roughness and fracture filling materials are determined. Their engineering properties from the obtained re-
sults are also compared to each other.

The proper locations of quarries are determined according to the analysis of discontinuity, physico-
mechanical properties and colour of the marbles. In addition, the cases of blocking and the safety of economical
operation in these locations are also taken into the congideration.
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VOLKANIZMA OTURUMU

NYSIROS ADASI GUNCEL VOLKANIZMASININ ANADOLU' YA ULASAN URUNLERI

PRODUCTS OF RECENT VOLCANISM TRANSPORTED FROM NYSIROS ISLAND TO
ANATOLIAN PENINSULA

Tuncay ERCAN MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA
Orhan AKIMAN ODTU Jeoloji Miihendisligi Boliimii, ANKARA

Biilent CAN MTA Genel Miidiirliigii Maden Analizleri Dairesi, ANKARA
Bilge ERISEN MTA Genel Miidiirlii3ii, Enerji Dairesi, ANKARA

OZ: Nysiros adasi, Ege denizinde giiniimiizde de aktif olan ada yay: volkanizmasimun ii¢ aktif volkanik merke-
zinden birisi olup ( digerleri Milos ve Santorini adalarindadir), ada yayi zincirinin en dogu ucunu olugturmakta-
dir. Bu adadaki volkanizma yaklagik birkag yiizbin yil once denizaltinda baglamig ve ¢esitli evrelerle zamani-
miza kadar siiregelmigtir. Olasilikla birkagbin yil 6nce adada ¢ok siddetli patlamalar meydana gelmis ve bol
miktarda lav ve siingertagt pargasi, volkan bombast, lapilli, tiif ve kiil gibi volkanik iiriinler havaya sacilarak ki-
lometrelerce uzaklara yayilmis, bu arada adanin 18 kilometre dogusunda yer alan Tiirkiye' ye ait Dat¢a yarima-
dasina da diismiis ve 30-40 metre kalinhikta tiif yataklart olugturmuglardir. Baglangigta Datca yarimadasinin bati-
sinin biiyiik bir kismmn bu volkanik iirtinlerle ortiilmesine kargin, zamanla akdrsularin etkisiyle aginarak ¢ogu
yok olmug, bugiin ancak Knidos ve Cegsmekoy dolaylarinda (Sekil 1) ¢ukur havzalarda yigiganlar korunup kala-
bilmiglerdir. Bilyiik bir ¢ofunlugu tiiftiir, i¢lerinde yer yer de lav ve siingertag1 pargalar: da bulunur,

Dat¢a yarimadasina Nysiros adasindan volkanik patlamalarla havadan gelen bu volkanik iiriinlerin yanisi-
ra, sahillerde de denizden yiizerek gelen siingertag: pargalart saptanmigtir, Siingertag: ¢akillarinin en bol ve tipik
olarak goriildiikleri yer Bencik koyii yakinlarinda, MTA Genel Midiirliigti Egitim ve Dinlenme tesislerinin de
bulundugu Bencik liman: sahilleri olup, Nysiros adasina yaklagik 75 km. mesafededir. Yaklagik birkacbin yil
once Nysiros adasindan siddetli patlamalarla denize sagilan siingertasi pargalar: denizde yiizerek riizgarlarla
Datga yarimadast sahillerine ulagmiglar ve zamanla dalgalar vasitastyla agindirilarak ¢akil haline gelmiglerdir.
Siingertagi ¢akillart en ¢ok 6-7 cm ¢apinda olup, kiregtast ve serpantin ¢akillar ile birlikte bulunmakta ve genel-
likle sahilden bir metre yukanda setler olugturmaktadirlar. Bildiride bu siingertag: ¢akillarinin petrografik ve jeo-
kimyasal Ozellikleri tanitilacaktur.

ABSTRACT: Nysiros Island is one of the three recently active centers of island-arc volcanism in the Aegean
Sea (the other two arein Milos and Santorini), and represents the eastern most extremity of the island-arc
chain emerged in this area, Volcanism in Nysiros Island probably started under submarine conditions, approxi-
mately some hundred thousand years ago and has continued with several eruptions. Most probably, very intensi-
ve explosive eruptions have taken place a few thousand years ago and abundant lavas together with volcanic
products such as pumice fragments, volcanic bombs, lapilli, tuff and volcanic ash flows have been blown out to
the surface and spread over hundreds of kilometers away from the center of eruption. These volcanic ejecta
were transported in the air and deposited in Datca Peninsula of Turkey which is located 18 km. east of Nysiros
Island ad formed 30 to 40 meters thick tuff layers. Although the western part of Dat¢a Peninsula was covered
with these volcanic products at the beginning, the majority of the transported material was eroded away by the
activity of streams with time. Some of them, however, were well preserved in the depressions around Knidos
and Cesmekoy area ( Figure 1). These volcanic products are dominantly tuffs, with varying amounts of lava
and pumice fragments.

Besides these volcanic materials aerially transported due to the explosive volcanic activity occurred in
Nysiros Island, pumice {ragments probably  representing the examples of sea water transport due to the low
density of these fragments were also encountered in the shoreline of Datga Peninsula, typically and abundantly

-around the coastline of Bencik Port near MTA Recreation and Resort Establishment  Site which is 75 km
away from Nysiros Island. These pumice fragments were floated in the sea and arrived at the coastline of Datca
Peninsula by the wind action and abraded by the waves with time into gravels of 6-7 cm. size and are found to-
gether with limestone and serpentine gravels which form one meter high benches (or terraces) above the sea

level.
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PERALKALEN VOLKANIZMA VE DOGU ANADOLU'DAKI ORNEKLERI
PERALKALINE VOLCANISM AND EXAMPLES FROM EASTERN ANATOLIA

Ahmet TURKECAN MTA Genel Mudiirliigii, Jeoloji Etiidleri Dairesi, ANKARA

Mustafa DONMEZ MTA Genel Midiirliigii, Jeeoloji Etiidleri Dairesi, ANKARA

Dilek SEVIN MTA Genel Midiirliigii, Maden Analizleri ve Teknoloji Dairesi, ANKARA
Iskender OZGUR MTA Genel Miidiirliigii, Jeoloji Etiidleri Dairesi, ANKARA

Goksel MUTLU MTA Genel Midirligii, Jeoloji Etiidleri Dairesi, ANKARA

0Z: Peralkalen silisik kayalar, kitalardaki riftler ile epirojenik yiikselim alanlarinda genig alanlar kaplarlar.

Bunun yaninda okyanus adalarinda, orojenik dénemlerin son agamalar: sirasinda, genlesme tektoniginin bulun-
duBu alanlarda ve kitasal levha kenarlarinda da olusabilmektedirler. Genellikle yiiksek FeOT, MnO, NajO,
TiO,, F.CI, Hf, La, Mo, Nb, Ta, Y.Zn,Zr, B, Be, Cd, Ga, Li, Sn ve dilsiik miktarlarda AL,O3, Ca0, MgO, Ba,
Cr, Sr, V, Sc igerirler. Peralkalen silisik kayalar gecisli alkali bazalt-trakit birliginin iiyeleri olup, yerlesmeleri
gerilme kuvvetlerinin baskin oldugu dénemler sirasindadr. .

Dogu Anadolu'da Ust Miyosen-Alt Piyosen 'de (  6MY) baglayan neomagmatizmanin ilk iiriinleri alkali
karakterde olup, olivin bazall, havaiyit, mujearit, benmorit, trakit, peralkalen trakit ve komendit tiirii kayalar ile
temsil olunmaktadir.

Nemrut ve Kirkor Dagi ile Hamur ilgesi yoresinde genis alanlar kaplayan alkali silisik kayalar, lav ve ob-
sidiyen akinulart ile ignimbiritlerden olugmaktadir. Vizkoziteleri diisiik olan lavlar inceleme alaninda li¢ seviye
halinde izlenmektedir. Ignimbritler genig alanlar kaplamakia ve kalinliklart 5-10 m. civarindadir. Obsidiyenler
ise kii¢lik akinular halinde Nemrut yanardag icinde bulunmaktadur.

Bildiride, inceleme alaninda yer alan peralkalen silisik kayalarm petrografik ve kimyasal dzellikleri tani-
tilacaktir,

ABSTRACT: The largest volumes of peralkaline silisic rocks are found in areas of epeirogenic uplift and rift
formation on the continents, but they may also be formed in several other tectonic settigs, such as oceanic is-
lands, during the later stages of orogenic cycles, and in areas of extensional tectonics at or near continental plate
margins. Usually they include relatively high FeO(t) , MnO, Na»O, TIOZ F, CI, Hf, La, Mo, Nb, Ta, Y, Zn, Zr,
B, Be,Cd. Ga. Li, Sn and the low Alp O3, CaO, MgO, Ba, Cr, S, V, Sc. The peralkaline silisic rocks are typi-
cally members of the transitional, mildly alkaline basalt-trachyte association. Their emplacement is effected du-
ring periods of dominantly tensional stresses.

The first products of neeomagmatism that began in the Upper Miocene-Lower Pliocene ( 6 MY) in the
Eastern Anatolia shows alkali characteristics and include olivin basalt, hawaiite, mugearite, benmorite, trachyte
peralkaline trachyle and commenditic rocks.

Peralkaline silisic rocks which are formed by lavas, obsidian {lows and ignimbrites are widely spread aro-
und the Nemrut Dag. Kirkor Dag and Hamar City. Lavas have low viscosity. Ignimbrites are widely spread and
they are 5-10 m thick. Obsidians take place in the Nemrut volcano.

In this study. the petrographic and chemical properties of the peralkaline silisic rocks present in the inves-
tigated area will be introduced.
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HASANDA('}I-KARACA‘DAC (ORTA ANADOLU) KUVATERNER VOLKANIZMASINA ILISKIN
YENI JEOKIMYASAL, IZOTOPIK VE RADYOMETRIK VERILER

NEW GEOCHEMICAL, ISOTOPIC AND RADIOMETRIC DATA OF THE QUATERNARY VOLCANISM
OF HASANDAGI-KARACADAG (CENTRAL ANATOLIA)

Tuncay ERCAN MTA Genel Miidiirlii3i, Jeoloji Etiidleri Dairesi, ANKARA
Selguk TOKEL KTU, Jeoloji Miihendisligi Boliimii, TRABZON .
Jun-Ichi MATSUDA  Department of Earth and Space Science Faculty of Science, Osaka University, Osaka-

JAPONYA
Tadahide Ul-Department of Earth Science-Faculty of Science Kobe University, Nada Kobe, JAPONYA
Kenji NOTSU-Laboratory for Earthquake Chemistry Faculty of Science, Tokyo University, Bonkyo-Ku,
Tokyo-JAPONYA
Tatsuya FUJITANI -Marine Technical College, Department of Physics, Ashiya, Hyogo, JAPONYA

0OZ: Orta Anadolu'da Hasandag1 ve Karacadag cevresindeki Kuvaterner volkanizmasi, Igredagi Bazaltlari,
Karapinar Volkanitleri, Hasandag Volkanitleri ve Karatag Bazaltlar1 olmak iizere 4 ana gruba ayirtlanmig ve
alinan 24 ornekte jeokimyasal, izotopik ve radyometrik laboratuvar ¢aligmalar: yapilmigtir. Cogunlukla Bazalt
ender olarak ta andezit ve trakiandezit tiirde olan lavlar subalkalen niteliklidirler. Orneklerde olgiilen
Stronsiyum Izotop oranlart (87 Sr/86 Sr)=0,70427-0,70581 arasinda degismekte, iz ve nadir toprak element
kapsamlar ile birlikte manto-kabuk iligkisinin varligini ortaya koymaktadirlar Hasandag-Karacadag Kuvaterner
volkanitlerinin Arap-Afrika plakasi ile Anadolu plakast arasinda meydana gelen carpigma sonunda kabuk kalin-
lagmasi ve buna parelel olarak Litosfer incelmesinin yarattig1 genlesme kuvvetlerinin etkileriyle basing azalma~
s1 ve s1f mantoda boliithsel ergimelerle olugtuklarmi one siirmek olasidr, K/Ar yontemi ile lavlarda ise
1.151.000.£76.000. yul ile 64.000£15.000 yil arasinda yaslar saglanmigtir.

ABSTRACT: Quternary volcanism in the vicinty of Hasandag1 and Karacadag was differentiated into Igredagi
basalts, Karapinar volcanics, Hasandag volcanics and Karatag basalts. Geohemical , isotopic and radiometric
work was carried on 24 samples. The rocks are essentially of a subalkaline character with basaltic composition
with minor andesites and trachyandesites. Strontium isotopic ratios (87 Sr/86 Sr) range between 0.70427 and
0.70581 showing mantle-crust association on evaluation of trace and rare earth elements. It is possible to sug-
gest that this volcanism is the product of impactogenesis between Arabian-African and Anatolian plates in the
sense That there has been crustal thickening causing a lithospheric attenuation resulting in partial melting of the
shallow mantle Radiometric dating yielded K/Ar ages of 1.151.000+% 76.000 a to 64.000+ 15.000.
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BALKUYUMCU VOLKANIK KOMPLEKSININ PETROLOJISI, ANKARA
PETROLOGY OF THE BALKUYUMCU VOLCANIC COMPLEX, ANKARA
A.Taylan LUNEL ODTU, Jeoloji Mithendisligi Bolimii, ANKARA

OZ: Balkuyumcu volkanik kompleksi yedi belirgin lav akintis1 ve iki subvolkanik sokulumdan olugur. Bunlar
Ust Oligosen-Alt Miyosen yagh alt trakitik kuvars-andezit, alt dasit, orta trakitik kuvars-andezit, iist dasit, tist
trakitik kuvars-andezil, andezit, bazaltik andezit lav akimtilart ile Dagdoganli ve Kargabedir volkanik tapalari
(plugs) olup, Anadolu Napimin megabloklarini kismen kesmekte, kismen de agili uyumsuzlukla drtmektedir.

Karmasigim alt bolimiindeki volkanik driinler baghca felsik akintilardan olusur. Kompleksin tist bolii-
miinde ise andezit ve bazaltik andezitler egemendir. Lav akintilar: yarik-baca (fissure-vent) piiskiirmeleriyle ilgi-
li olup, ana piiskiirme yariklart KD-GB yonelimlidir. Dagdoganli volkanik tapasi bu yariklardan birisini doldur-
maktadr. Kargabedir volkanik tapasi ise boru-baca (pipe-vent) tipi pliskiirmenin besleme kanalm temsil
etmekte olup, lav akimulart muhtemelen agmuna udramigtir. '

En yaygmn fenokristal parajenezi plajiyoklas, lamprobolit, biyotit ve ender olarak kuvarstan olugur.
Klinopiroksen ve demirce zengin olivin susuz mineraller parajenezi olugturur ve Balkuyumcu volkanik komp-
leksinin malik tiyelerinde, bu parajenezde plajiyoklas fenokristalleri bulunmamaktadir. Hornblend ve biyotit ge-
nellikle, oksihornblend ve oksibiyotit yeklindeki ferrik solid soliisyonlara okside olmuglardir.

Balkuyumcu volkanitleri bilegim bakimindan bazaltik andezitlerden dasitlere dogru bir degigim gosterir.
Bu iiriinler, AFM diyagramindan da goriildiigii gibi, tipik kalk-alkalin karakter gosterirler. Mafik iiyelerde biraz
demir zenginlesmesi bulunmaktadir. Toplam alkali/SiO2 diyagrami kompleksin genelde, subalkalin karakterini
gostermekte ise de, Peacock diyagraminda da goriilebilecegi gibi mafik iiyelerde alkalin bir egilim bulunmakta-
dir. Bu kayaglardaki K20 igerigi, kalk-alkalin ve yiiksek-K kalk-alkalin sinirina yakin olup, mafik tiyeler ikinici
tiptedir. Genel kimyasal ozellikler, Pasifik cevresi aktif dalma-batma zonlarindaki volkanitlerin dzelliklerine
benzerlik gostermektedir.

Balkuyumcu volkanik kompleksinin andezitik ana magmas: muhtemelen, dikge eFimli bir dalma-batma
zonunda, 150-200 km. derinlikte olugmugtur. Bu magma, daha sonra yiikselerek melanj prizmasinin yay onii al-
tindaki daha i bir magma odasina yerlegmistir. Burada, andezitik ana magma erken olugan kristallerin yiizmesi
ve ¢okelmesinden etkilenmig ve kristal aynimlagmas: ile farkhilagmigtir. Kristal ayrimlagmas: iglemi nisbeten
yitksek Pgo0 ve Po2 basinglaninda olugmugtur. Bu iglemler magma odast derinligince gelismis bir sicaklik ve
bilesim deBisimi meydana getirmigtir.

Bu erken piiskiirme fazanda, alt kavars-andezit magmasi, magma odasinm yan duvarindan akip gelmig ve
bunu alt dasit akin{tlarimin magma odasimin en {ist kesiminden yiikselmesi izlemigtir. Magma odasinin yan ve iist
bolimiinden ardagimli olarak yiikselen magma, sirasiyla orta kuvars-andezit, iist dasit ve iist kuvars-andezit lav
akintilarini olusturmusgtur. Bu piskiirmeleri izleyen ve magma odasinin alt seviyelerinden akip gelen magmalar
ise andezit ve bazaltik andezit lav akintilari ile Dagdoganli ve Kargabedir volkanik tapalarini tiiretmigtir,

ABSTRACT: Balkuyumcu volcanik complex consists of seven distinct flows and two subvolcanic intrusions.
They are namely (he lower trachylic quartz-andesite, the lower dacite, the middle trachytic quartz-andesite, the
upper dacite, the upper trachytic quartz-andesite, the andesite, the basaltic andesite flows and the Dagdoganlt
and the Kargabedir volcanic plugs of Upper Oligocene to Lower Miocene age, partly intruding and uncorfor-
mably covering over the megablocks of the Anatolian Nappe.

The volcanic products in the lower part of the complex are chiefly constituted by relatively felsic flows.
In the upper part of the complex andesites and basallic andesites predominate. The flows are related to fissure-
vent activity, where main eruptive fissures are oriented along NE-SW trend. The Dagdoganl: plug fills one of
these fissures. The Kargabedir plug, on the other hand, represents the feeder of a pipe-vent type of eruption,
whose flows are probably eroded away.

The most common phenocryst paragenesis consists of plagioclase, lamprobolite, biotite and rare quartz.
Clinopyroxene and Fe-rich olivine constitute an anhydrous paragenesis which is devoid of plagioclase phe-
nocrysts in the mafic members of the Balkuyumcu volcanic complex. Hornblende and biotite are commonly oxi-
dised to ferric solid solutions, i.c. oxyhornblende and oxybiotite. ]

The rocks of the Balkuyumcu volcanic complex range in compositon from basaltic andesites te dacites.
These products have a typical calc-alkaline character shown by AFM plot. There is a slight iron enrichment in
the mafic members. Total alkalies /SiO2 plot shows the subalkalic character of the complex, however there is an
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subduction zone at a depth of 150-200 km. This magma rose and was emplaced in a relatively shallow magma
chamber within the acereted Anatolian and Karakaya Nappes. Andesitic parent magma was differentiated by
crystal [ractionation which was greatly influenced by (loatation and setiling of early formed crystals. Crsystal
fractionation process acted under relatively high P20 and Pog. These conditions produced a well established
temperature and composition gradients across the magma chamber.

During the carliest phase of eruption magma of the lower quartz-andesite was tapped from the side of the
magma chamber [ollowd by the lower dacite flows which were tapped from the uppermost part of the magma
chamber. Aliernate tappings (rom the side and the top ol the magma chamber produced successively the flows
of  the middle quartz-andesite, the upper daciie and the upper quartz-andesite. These eruptions were followed
by tappings from the lower levels of the magma chamber which produced the andesite and the basaltic andesite
flows and the Dagdoganh and the Kargabedir plugs.

alkaline affinily in the malic members which is also apparent in the Peacock's diagram.

The K20 content of these rocks is close to calc-alkaline and high-K cale-alkaline boundary where the
malic members are of latter type. General chemical character is similar to that of volcanics typical of the active
subduction zones in the circum-Pacific region.

Andesitic parent magma of the Balkuyumeu volecanic complex was probably formed in a steeply dipping
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ERZURUM-KARS PLATOSU'NUN CARPISMA KOKENLI VOLKANIZMASININ JEOKIMYASAL
KARAKTERISTIKLERI

GEOCHEMICAL CHARACTERISTICS OF COLLISION RELATED VOLCANISM ON THE ERZURUM -
KARS PLATEAU, NORTHEASTERN ANATOLIA, TURKEY.

Mehmet KESKIN Jeoloji Boliimii, Durham Universitesi, INGILTERE

OZ: Dogu Anadolu bolgesi, kitasal ¢arpigma kokenli geng volkanizmanin diinyada en iyi goriildiigii alanlardan
birisidir. Jeomorfolojik olarak, yitksekli§i ortalama 2 km olan bir plato morfolojisi sunan bolge, yapisal dgeleri
ve volkanizmasi agisindan giiniimiiz Tibet Platosu ile bilylik benzerlikler gosterir. Sozkonusu alan iginde
Erzurum-Kars Platosu, ¢arpismaya bagh volkanik aktivitenin en erken goriildagii alanlardan biri olmasi nedeniy-
le 6zel bir 6nem tagimaktadir. Erzarum-Kars Platosu'nu olugturan volkanik aktivitenin karakteri genel olarak,
fissiir eriipsiyonlart ve lav domlaridir. Volkanik istifin tabam, riyolitik veya dasitik bilegimli piroklastik akma
(pyroclastic flow) ve prikolastik dokiintii (fall) tirinlerinin egemen olduu ve bunlarla arakatkil asitik ve ortag
lav diizeylerinin goriildiigii bi r karekter sunar. Genel olarak istilin st diizeylerinde, plato-lav 6zelligi gosteren,
ortag veya bazik egilimli-ortag lav diizeyleri egemendir. Sozkonusu alanda yiiriitiilen ¢aligmalar sirasinda plato-
nun Erzurum ile Kagizman kuzeyi arasinda kalan kesiminden toplanan yaklagik 200 numunenin major, iz ve
nadir toprak element analizleri, 50 numunenin Elektron Mikroprob mineral analizleri ile 12 numenin K/Ar yag
tayinleri yapimgur. Alanin Erzurum kuzeyinde, Dumlu Dagr ile Pasinler KD'sunda kalan yaklagik 800 km2 lik
kismi, kaya birimi aywdina dayal: olarak haritalanmigtir. Volkanik birim genel olarak tiimiiyle kalk-alkalen jeo-
kimya ve mineraloji gosterir. Birim iginde bazalta hemen hig rastlanmaz. Erzurum kuzeyindeki alanlarda birim,
maksimum kalinlifma yaklagik 1000 m ile Dumlu dag: dolaylarinda ulagir. Doguya dogru ise kalmh%1 nispeten
azalir. Birimin tabaninda K/Ar yontemi ile elde edilen en eski yaglar 9.9 ile 7.5 My. arasinda degisir. Iz element
karakteristikleri, Erzurum,Kars Platosu lavlarmm c¢arpigma oncesi Ust Kratase-Eosen Pontid yayindan miras
kalan belirgin bir yitim bilegeni ile birlikte litosferik-manto'dan kokenlendiklerini gosterir. LIL elementlerdeki
zenginlesme de bu goriisii desteklemektedir. Bolgedeki volkanizmanin, metasomatoza ugramig sub-kontinental
litosferin termal pertiirbasyonu ile ortaya ¢iktigt distiniilmektedir. Iz element kovariasyon diyagramlar: (drnegin
Y/Rb), derinde gerceklegmis hornblend kristalizasyonunun dnemini vurgular,

ABSTRACT: The Eastern Anatolia Region is one of the best examples of collision related volcanism in the
world. Geomorphologically, Eastern Anatolia at present consists of a plateau over half of which is about 2 km.
above sea level. This elevation is a consequence of its thick (about 50 km)continental crust, which has resulter
from the collision of the Arabian and Eurasian plates and subsequent crustal shortening since Middle Miocene
times. On this plateau, products of collision-relater volcanism form a broad W-E trending belt and cover a very
large area upon which young volcanic cones form peaks. There is a close resemblance between Eastern Anatolia
and the Tibetan Plateau e.g. in their structural features and magmatism. Compared to the Tibetian Plateau,
Eastern Anatolian offers an easily accessible and well exposed cross section of large volumes of collision relater
volcanics, where it is possible to study variation in lava composition through the sequence. Within tihis region,
The Erzarum-Kars area is of particular interest because, especially to the west, the area may contain the earliest
volcanism associated with collision. The lavas forming the Erzurum-Kars Plateau chiefly originated from fissure
eruptions and also from domes. In its lower part, the volcanic sequence is generally composed of pyroclastic
flow and fall deposits, associated with acidic to intermmediate lava flows. Ignimbrite layers are relatively com-
mon, especially at the base of the sequence. In general, intermediated to basic lava layers progressively predomi-
nate towards the top oAAT the sequence and they all have calc-alkaline geochemical and mineralogical characte-
ristics. The volcanic unit attais its maximum thickness of about 1000 m in the vicinity of Mt. Dumlu, north of
Erzurum City and this thickness decreases considerably towards the east. The oldest ages (K-Ar) obtained on
these lavas comes from the upper part and is 2.7 Ma. Volcanism in the region is inferred to be caused by thermal
perturbation of metasomatised subcontinental litosphere. Trace element characteristics indicate that,  these
lavas were derived from lithospheric mantle with a distinct subduction signature inherited from the pre-collision
Upper Cretaceous-Eocene Pontide subduction zone. This is also represented by the enrichment in LIL elements.
Trace element covariation diagrams such as Y-Rb indicate the importance of hornblende crystallization at depth.



50
45. TURKIYE JEOLOJI KURULTAYI 1992 BILDIRI OZLERI

TEKTONIK OTURUMU

BATI TURKIYE DEPREMLERININ KAYNAK PARAMETRELERINDEN YORUMLANAN BATI
TURKIYE' DE GENISLEME YONLERI

EXTENSION DIRECTIONS OF WESTERN TURKEY INFERRED FROM EPICENTRAL
PARAMETERS OF WESTERN TURKISH EARTHQUAKES

Giiltekin MERDAN Compagnic Generale de Geophysique, ANKARA
Oznur MINDAVALLI 0.D.T.U. Jeoloji Miihendisligi Boliimii, ANKARA

0Z: Geiger metodu kullanilarak 35-42° K ve 26-34° D arasinda yer alan bolgedeki bazi Batr Tiirkiye depremle-
rinin kaynak parametreleri hesaplanmgtir, 1975-1986 yillari arasinda meydana gelimig depremler PDE biiltenle-
rinden secilmiglerdir. Bu segimlerde depremlerin cisim dalgast magnitiid igin 5.0 alt siir olarak alinmugtir.
Depremlerin kaynak parametrelerinin Geiger yontemi kullanilarak bulunmasinda bolgesel sismik istasyonlara ve
detayl hiz modeline ihtiyag vardur. ISC' den segilen depremlerden 14'i yeterli (8-22) istasyon dagilim1 goster-
migtir. Caligtlan bolge i¢in daha once Mindavalli ve Mitchell tarafindan 6ngdriilmilg detayli bir hiz modeli kul-
landmustir. Kaynak parametrelerinden depremin enlemi ve boylami, depremin olug zamam ve deprem merke-
zindeki hata clipsinin boyutlart incelenen biitiin depremler igin hesaplanmigtir. Bu sonuglar ISC'jc yaymlanan
sonuglar ile kargitagtnlmigtr. ISC depremin kaynak parametrelerinin hesaplanmasmda Jeffresy ve Bullen'i
biitiin diinya igin ongordiigii ortalama hiz modelini kullandigi i¢in bu galigmada elde edilen sonu¢larla iSC'nin
yaymnladign sonuglar arasmda bazt farkliliklar gorilmigtir. Genelde depremin kaynak parametreleri . yrem kay-
naginin ve/yada sismik istasyonun bulundugu bolgedeki jeoloji ve tektonizmadan etkilenmektedir. Boige.e! sis-
mik istasyonlarm kullanimt ve bolge icin detaylr hiz modelinin segimi bu etkileri ortaya sikarabilmek edir. Bu
etkilerden dolayr deprem kayna@ ile istasyonlar arasindaki azimutlar bu ¢aligmadan eic. cdiicu sonuglarla
ISC'nin verdigi sonuglar arasinda farklilagma gostermiglerdir. Bu farklilagmalar daha hassas birbic: mde incele-
nerek her deprem icin fFarklilagmamn en biiyiik olduBu yonler (esbit edilmigtir. Bu yonlerin Ege kiy sindaki K-
G ve bu ¢aligmada incelenenen bolgenin giineydogusunda ise KB-GD olmak iizere iki esas fnde yo runlagti-
g1 gorillmiigtiir. Elde edilen bu iki yon bolgede yer alan esas genigleme yOnleriyle uyum saglamakiadar,
Bolgedeki genigleme yonlerinin Ege kiyisindaki K-G ve i¢ kisimlarda ise KB-GD dogrultusunda olabilecegi
fay mekanizmast ¢oziimleriyle ve uzay fotograllarindan izlenen ¢izgiselliklerden de ortaya konmustur. Bu ne-
denle,bu calismada goriilen azimutsal farklilagma muhtemelen Bati Tiirkiye'de hikiim siiren geniglemeden kay-

naklanmaktadir.

ABSTRACT: The epicentral parameters of some western Tiirkish earthquakes,located in the area 35-42° N and
26-34°E  are calculated using Geiger's method. Earthquakers are chosen from PDE bulletins throgh the years
1975-1986 . For this selection threshold magnitude was mb=5.0 (where mb is body wave magnitude ). For app-
lication of Geiger's method in determination of epicentral parameters,local seismic station and suitable velocity
model for the area in between the eartquake epicenter and seismic station are necessary. 14 of the selected eart-
quarkes had good station coverage (8-22) from the ISC data. The detailed velocity model for crust and upper
mantle proposed by Mindavalli and Mitchell for the studied region is used. The epicentral parameters such as la-
titude and longitude of epicentre,origin titme of earthquake and error ellipse dimensions of epicenter are obtai-
ned for all studies earthquakes. These results are compared with epicentral parameters published by ISC. Since
ISC uses an avarage velocity model for the Earth ,given by Jeffreys and Bullen ,there are some difference in
betwen the parameters obtained in this study and the ones published by ISC. Generally epicentral parameters are
effected by local geology and tectonic features around the eartquake source and/or seismic stations. Local seis-
mic stations and detalied velocity structure can extract these effects. Due to this effects,the azimuts of epicenters
with respect 1o stations obtained in this study show some variations compared to the ISC results. Therefore,
these variations are [urther investigaated. The directions of maximum azimuthal variations for each eartquake
are mapped. These direction are clustered in two main directions,namely NS at the Aegean Coast and NW-SE
at southeastern part of the study area. These two directions are correlated with the major extension directi-
ons,such as the extension directions from fault plane solutions and lineations mapped from satellite observations
in Western Turkey . Therefore,the azumuthal variations obtained in this study are probably due to the extensions

that take place in Weslern Turkey.
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P DALGALARI ILK HAREKET YONLERINDEN 13 DOGU ANADOLU DEPREMININ FAY
MEKANIZMASI COZUMLERI

FAULT PLANE SOLUTIONS OF 13 EASTERN ANATOLIAN EARTHQUAKES FROM FIRST -MOTION
POLARITIES OF P WAVES.

Omer OZTURK YEDA Madencilik veTicaret Limited Sirketi, ANKARA
Oznur MINDAVALLI 0.D.T.U Jeoloji Miihendisligi Boliimii, ANKARA

0Z: Dogu Anadolu'daki (36-42° K ve 35-45° D) 13 depremin fay mekanizmalarn Udias ve Buforn'un
MECOND isimli bilgisayar programi ile hesaplanmigtir.1976-1986 arasinda meydana gelmig ve yiizey dalgasi
magnitiidleri 5.0'dan biiyikk olan bu depremler NEIC kataloglarindan segilmigtir. MECOND igin gerekli degisken-
ler :P dalgas: ilk hareket yonii  deprem ile  gozlem istasyonu arasindaki azimut ve gbzlem istasyonuna gelen P
dalgasinn kaynaktan ¢ikarken diigey dogrultu ile yaptit agt "take-off angle",dur.P dalgalan ilk hareket yonleri ve
azimutlar ISC biiltenlerinden elde edilmigtir . Uzak istasyonlar igin "take off” agilar1 deprem kaynag: igin belirli
hiz kullanarak HERRIN tablolarindan hesaplanmiglardur, Fay diizleminin (veya ona dik olan yardimcr diizlemin)
egimi, kayma mikart, dogrultusu, stkigtima ve gekme (P ve T eksenleri) gibi egemen stres ySnleri MECOND'la
hesaplanr, MECOND bir olabilirlilik modeline dayanir. Bu nedenle Fay diizlemi ¢dzimi i¢in bir 6n tahmin gere-
kir. Bu tahminin ¢ok iyi bir yaklagim olmasima gerek yoktur. Ciinkii uygulamada program ¢ok uzak bir tahminin
bile en doZru sonucu verebildigini gbstermistir, Programda bir istasyonda ilk hareketin itme yada gekme olarak
gozleme olasiliginn, o noktada teorik olarak beklenen genli¥e bagh bulunduBu varsayilmigtir. Problemin ¢bziimii
Pve T eksenlerinin dalim ve dogrultusu ile benimsenen , deprem kaynagmin konumu nu bulmaktir ve bu esnada
istasyonlardaki gozlemlerin olabilirligi maksimum olmalidir. MECOND ile kaynafm konumunu belirleyen para-
metrelerin hatalarida hesaplanabilmektedir, Bu ¢aligmada Fay mekanizmas: ¢oziimlerinin hatalart 2-27 derece-
dir. Incelenén depremlerden Dogu Anadolu Fayi iizerinde veya yakininda olan 6 deprem sol yanal atim gostermek-
tedir. Bitlis yitme zonu iizerinde bulunan 2 deprem ters Faylanmaya sahiptir. Dogu Anadolu ve Kuzey Anadolu
Faylarinin kesim noktasinda yer alan iki depremden biri sag yanal atim ile Kuzey Anadolu Fay: ile uyumludur.
Diger deprem sag yada sol yanal aumh olabilir. Araz1 gozlemleri olabilseydi, bu ¢oziimlemelerden biri segilebilir-
di. Kuzeydodu Anadolu'da yer alan iki deprem (biri 30 Ekim 1983 Erzurum-Kars depremi) sol yanal atima sahiptir
ve Faylarmm dogrultulart bolgede yer alan KD-GB yoniinde uzanan Faylarla uyumludur. Caldiran depremi (24
Kasun 1976) [ay mekanizmast ¢oziimii arazi gozlemleri ile ¢ok iyi uyum gosteren sa§ yanal atimlt ters fay olarak
hesaplanmagtir.

ABSTRACT: Fault plane soluons of 13 earthquakes in Eastern Anatolia (36-42° N and 35-45° E) are calculated
using a for(ran computer program MECOND, proposed by Udias and Bulorn.These earthquakes, occurred in bet-
ween 1976-1986,having surface wave magnitude larger than 5.0, are selected from NEIC catalogs. MECOND re-
quires first -motion polarity of P wave, azimuth of epicenter with respect to observation station and take-off angle
at the source for each observation Necessary first-motion polarites of P waves and azimuths are obtained from
ISC bulletins. Take- off angles at the source for teleseismic observation are calculated by using Herrin travel -time
tables, assuming a certain velocity at the focal region of each earthquake .MECOND calculates dip,slip,strike of
the fault plane(the auxilary plane can be also alternative solution) and direction of the principal axes of stress,
pressure and tension (P and T axes). MECOND algorithm is based on the probability model. Therefore,an initial es-
timate of fault plane solution for each earthquake is necessary.This estimate need to be a good approximation,
since practice has shown that MECOND is sufficientley robust to converge the best solution from relatively bad
first choice. MECOND assummes that the probability of observing first motion polarity (compression or dilatation )
at the particular station is a function of the theoretical amplitude expected at that point .The solution of problem
consist in finding the orientation of the source,defined by trends and plunges of P and T axes,that maximize the
probability that this orientation corresponds to the set of observation .By maximizing the likelihood function, the
standard error sof the estimates of the parameters of the orientation of source can be calculated.In this study error
estimates of [ault plane parameters are ranging 2-27°. Fault plane solutions for 6 earthquakes having epicenter on
or near the East Anatolian Fault showed left lateral strike slip movements.2 earthquakes lying on Bitlis Suture
Zone have reverse faulting. There are 2 earthquakes located at the junction of East Anatolian and North Anatolia
Faults.One of them having right lateral strike slip movement can be correlated with the general character of Nort
Anatolian Fault.The other one could have left lateral or right lateral strike slip movement. This ambiguity might be
solved trought field studies,il it would be avaible.2 earthquakes located at Northeastern Anatolia (one of them
known as Erzurum—Kars earthkuake of Oct.30,1983) have left lateral strike-slip movements. These can be correla-
ted with faults striking NE-SW direction of Northeast Anatolian faults.The fault plane solution of Caldirans eart-
hquake (Nov.24,1976)showed the reverse faulting well with the field observation.
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29 NISAN 1991 GURCISTAN DEPREMI (Mpy=7.0) ONCESI KD TURIYE'DE KAYDEDILEN
Eme ve Etp ANOMALI DEGERLERI

EM EMISSIONS AND ET POTENTIAL ANOMALIES REVEALED IN THE TURKEY BEFORE
THE 29 APRIL 1991 GEORGIAN EARTHQUAKE, M| = 7.0

M. Salih BAYRAKTUTAN Deprem Aragtuma Merkezi, Atatiirk Universitesi, ERZURUM
P.F. BIAGI La Sapienza Universitesi, Roma/ITALYA

V.SGRIGNA La Sapienza Universitesi, Roma/ITALYA

P.V. MANJGALADZE Inst, Geophysics Acad. sic Tiflis/ GURCISTAN

D.0. ZILPIMIANI Inst, Geophysics Acad. sic Tiflis/GURCISTAN

OZ: KD Tirkiye'de Coruh Nehri Vadisine tabii em emisyon ve et potansiyelin elektrik bilesenini kaydetmek
iizere yerlestirilmig olan sayisal sistem ile, eme sinyalleri integre-voltajinm mutfak deZerleri olgiilebilmigti. 0.3
ve 300 kHz arasindaki i¢ frekans bandinda, 30 dakika integrasyon zamanli eme sinyalleri kaydedildi. Etp deger-
leri ise tig-bilegenli olarak kaydedildi. Atmosferik ve insan-iglevlerinden kaynaklanan etkiler ~40 dB oraninda
bertaraf edilmigtir.

Ocak 1991'in son haftasinda, 03-3.0 kHz eme frekans bandinda ortalama taban-seviyesinden 3-4 kez daha
yiiksek sinyaller alindi. Subat ve Mart aylarinda da benzeri sinyaller alinmugtir. 30 Mart ve 4 Nisan'da bu sinyal-
lerin intensifesi ortalama taban- seviyesinden 15 kez daha bilyilk gergeklesmigtir, 25 Nisan'da 1991 Giircistan
Depremi'nden 4 giin dnce, taban-seviyesinde ~50 faktorii kadar daha biiyiik sinyaller elde edilmigtir. Et potansi-
yel kanallarinda anomali degigimi sadece d-b bilegkesinde g6zlenmiglir, 24 Nisan 1991'de bu kanalda taban sevi-
yesini ~15 kez kadar agan, eme anomalisi ile ¢akigmayan pulse-benzeri bir anomali elde edildi. Kaydedilen eme
ve etp anomalileri, meteorolojik olaylarla gakigmamugtir. Istasyona olan odak uzakli31 yarigapt q Dobrovolsky
formiiliiyle q=100-43 M ile hesaplanabilen izleme alani iginde kalmugtir. Eme ve etp anomalileri olugma zaman-
lar1 arasindaki zaman farki T; 1gAT=0.10. M-~(2.72% 0.35) ile ifade edilen prekursor siiresini temsil eder. Bu ano-
mali sinyalleri 29 Nisan Giircistan Depremi'nin hazulanma iglevi igin haberci olarak kabul edilebilir.

ABSTRACT: The digital system installed in Chorokh River Canyon (NE Anatolia) for recording electric com-
ponent of natural eme and etp, enabled measurement of absolute values of integrated voltage of eme signals.
Eme signals in 3 frequncey bands, between 0.3 and 300 kHz, are recorded with 30 min. integration time. The etp
values are recorded in three components. The man-made and atmospheric disturbances are filtered by ~40 dB.

On the last week of January 1991, some signals that were 3-4 times higher than the mean background
level were revealed in the 0.3-3.0 kHz eme frequency band. Then another series of this kind of signals occurred
on February and March, On 30 rd March and 4 th April 1991, the intensity of these signals were 15 times as
stronger as the mean background level. On april 25.1991 four days beflore the Georgian Earthquake 1991, very
large intensity signals, of the same duration, that exceeded the background level by a factor of ~50 were revea-
led. The only etp channel that showed anomalous variation was the e-w component. A pulse- like anomaly that
exceeded background level by a factor of ~15 occured on 24 th April 1991 and was not coincided with the eme
anomaly, No lightings and thunderstrom events coincided in time with observed eme and etp anomalies. The
epicentral distance to the observation site falls within the radius q of monitoring zone which can be calculeted
by Dobrovolsky formula g= 100. 43 M, Time period between occurrence of eme and etp amonolies coresponds
rather well Tme perido between occurrence of eme and etp anomalies coresponds rater well to precursor time T;
1gA T= 0.10 M (2.72+0.35) These anomalous signals are supposed to be precursor of then April 29 Georgian
Earthquake preperation processes.



33
45. TURKIYE JEOLOJI KURULTAYI 1992 BILDIR! OZLERI

DOGU PONTIDLERIN (KD TURKIYE) ARSIN (TRABZON)-iYIDERE (RIZE) ARASINDAKI
KESIMININ YAPISI

STRUCTURE OF ARSIN (TRABZON) IYIDERE (RIZE) AREA IN EASTERN PONTIDS, NE TURKEY

Salim GENC K.T.U. Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, TRABZON

OZ: Dogu Pontidlerin Arsin (Trabzon) ve lyidere (Rize) kasabalart arasinda kalan boliimiinde yer alan inceleme
alaninda Ust Kratese ve Miyosen (?) yagl kayaglar yiizeylenir, Ust Kretase, yoredeki en yaygin birimler duru-
munda olan magmatitlerle tortullar igerir. Bu degisik litolojik birimler stratigrafik olarak iki farkli seviye olugtur-
maktadir. Bunlardan birisi tabanda bulunan alt seviye ve digeri de bunun iizerine uyumlu olarak gelen iist seviye-
dir. Alt seviye gognulukla koyu renkli bazalt, bazaltik aglomera, andezit, dasit ve bazaltik-andezitik tiiflerle
bunlar i¢ine yer yer sokulum yapan doleritik ve/veya tonalitik sokulumlardan, iist seviye ise genelde agik renkli
kiregtagi, marn, kumtag, tiifit, ayrigmig dasit, andezit, bazalt ve bazaltik-andezitik aglomera ardigimindan ibaret-
tir. Tortul birim igermeyen Miyosen,kesin yag: bilinmeyen ancak saha gézlemlerine dayanilarak bu yasta oldugu
kabul edilen 16sitli bazaltlar1 kapsar.

Ydresel olarak etkin hidrotermal alterasyon gegirmis olan alt seviye volkanitleri genelde tabakali degildir,
ancak iclerinde yer yer belli belirsiz tabular oluguklara rastlanir. Buna kargin daha ¢ok KD-GB dogrultulu ve
uzunlugu 40-50 cm'yi bulan ezilme zonlar ile belirgin olan kiigiik 6lgekli normal faylar diisey, ve/veya diigeye
yakin konumlu ¢atlak diizlemleri ve Ozellikle dasitlerdeki sofuma prizmalar gibi kuiklar stk¢a kargilagilan yapi-
lardir.. Ust seviye kayaglart ise alt seviyedekilerin aksine yer yer az ¢ok belirgin olan ve kalinliklar1 3-40 ¢cm ara-
sinda degigen tabakali yapisiyla karakteristiktir. Tabakalanmanin yanisira alt seviye kayaglarindakine benzer
sekilde kurklr yapilar iist seviye kayalarmda da vardir. Yorenin birkag kesiminde belirlenen kivrimlar KD-GB
uzanimly, eksenleri GB yoniinde dalunli, dalgaboylart 2 metreyi ve amplitiidleri de 15 cm'yi gegmiyen yapilar
durmundadir, Her ne kadar saha incelemeleri swrasinda eksenleri KD yoniinde dalimli krvrim yapilarina rastlanil-
mamigsa da tabaka ol¢timleriyle hazirlanan bir kontur diyagramindan bolgedeki kayaclarda eksenleri bu ybnde
dalimli krvrimlarin da var olabilecegi anlagilmugtir. Diger taraftan incelemeler kirikli yapilarla kivrimlarin, olasilt
olarak farkli zamanlarda meydana gelen deformasyon evrelerinden kaynaklanabilecegini gostermistir.

ABSTRACT: An area lying between the towns of Arsin (Trabzon) and Tyidere (Rize)in Eastern Pontids has been
studied. The area is underlain by Upper Cretaceous and Miocene units. The Upper Cretaceous comprising both
igneous and sedimentary rocks has been divided into two main stratigraphic levels that is a lower level at the bot-
tom and an upper one overlying conformably the lower one. The lower level includes mostly dark-coloured, ex-
tensively altered basalts, basaltic agglomerates, andestiles, dacites, basaltic-andestic, tuffs and these rocks have
locally been intruded by doleritic and or tonalitic intrusions, whilst the upper one possesses light-coloured alterna-
ting units of limestones, marls, sandstones, tuffites, highly altered dacites andesites-basalts-basaltic/andesitic
agglomerates. The Miocene is accepted 1o be represented by leucite-bearing basalts in which no indications of age
have been found.

Except for the upper level rocks of the Upper Cretaceous in which a well-developed bedding is commonly
encountered, fractures and small scale [aults are the dominant observable strucures in the region. Besides, folds
with axes plunging SW in several parts of the area have also been determined. It is also found, on the basis of the
evaluation of field data,that folding presumably predates fracturing.



