and chemically usable material, raw material
for brickroof tile-porcelain-cement-lime, etc.)
to use for different purposes and also to abon-
don or destroy when a natural resource deter-
mined later”. As a result of this trying to obta-
in mentioned natural resources from other

areas waste money and time and increase the

cost of living and urbanization. Other group of

mentioned main problems is not “to recognize
any potential disaster area (earhquake, mass
movement, flooding, etc.) and to open these
kind areas to problem creating settlement are-
as which are originated from the unrealized
stages of the planning intentionally or not”.
Out of these problems, also, it is not possible
to protect many natural richness such as water
products, coast, forests, agricultural soils, na-

tural monuments, cultural heritages and rec-

reational areas. In addition, all these geology ‘

originated problems are the main reason of

the serious unplanned urbanization problems

in future, such as subsidence and collapse, flo-

od, water-soil-air pollution and exhaustion of

surface and groundwater potential. In this pa-
per, the main stages in a human settlement
planning have been defined. In addition to the-
se explanations, it has been establihed from
main groups of problems to be accumulated in
law, managing, financial, technical, social
and environmental subjects depending on the
absence of unrealized geological investigati-
ons in the planning stages of human settle-

ments.
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Beypazari tabii soda sahasi olasi maden ku-
yu yerlerindeki ortii birimlerinin jeoteknik
ozellikleri/Geotechnical properties of the co-
ver units in the proposed mine shaft locations
of Beypazart natural soda field.

H. Murat ERENEL, Serdar OZTAN, Giirel
OZDEMIR

Elek. Is. Et. Id. Genl. Miid. ANKARA

Beypazan tabii soda (trona) yatagi, Beypazar
Neojen havzasimn volkano-sedimanter istifinin
alt kesimlerinde yer almakta olup, tamamen go-
miilii bir maden yatagidir. Kurulacak olan yeral-
ti maden isletmesinin ilk yeralti imalati olarak
planlanan derin kuyu alternatiflerinin uygulana-
bilirliginin tahkiki amaciyla EIE tarafindan kap-
samli bir jeoteknik etiit gerceklestirilmistir. Etiit
kapsaminda, olas1 iki derin kuyu yerinde toplam
835 m karotlu sondaj yapilmus, kuyu i¢i ve arazi
deneyleri yaninda litolojik birimlerin jeomeka-
nik ve fiziksel parametlerini saptamaya yonelik
laboratuvar kaya-zemin mekanigi deneyleri ger-
ceklestirilmistir. Deney sonuglart meveut stan-
dart siniflama sistemleri dahilinde degerlendiril-
mis ve ayrica bulunan fiziksel ve jeomekanik pa-
rametrelerin kendi aralarindaki iliskiler; temel
grafik bagintilar yaninda korelatif bagmularm da
ortaya konulabilmesi yoniinden irdelenmis ve
sonugta saha icin genellencbilecck bazi ifadeler
teskil edilmistir. Sahadaki Neojen birimleri elde
mevcut parametreler kullanilarak RMR ve Q sis-
temlerinde kaya kiitle simiflarina ayrilmisur. Si-
niflamalarda parametre puanlamast en iyiden cn
kotiiye bir deger arahigi icinde tayin edilmistir.
Esas itibariyle tiinelcilik amaglarina yonelik olan
bu kaya simiflama sistemlerinden Q sistemi uy-
gulamasiyla elde edilen degerler bir yaklasum
olara derin kuyu diizeltmesine tabii tutulmustur.
Ulagilan sonuglara gore de olast kuyu kazilan

hakkinda diisiincelere yer verilmistir.
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Beypazart natural trona deposit is located in
the lower parts of volcano-sedimantary sequ-
ence in the Beypazari Neogene basin. Since
the trona deposit is completely buried it does
not show outcrops. The first work step of the
planned underground mine is sinking of deep
mine shafts. In order to evalutate the geotech-
nical viability of these shaft alternatives, a de-
tailed geotechnical study was undertaken by
EIE. In this study, totally 835 meters cored
drilling was carried out at the two mine shaft
locations, and geomechanical and physical
parameters of the lithological units were de-
termined by borehole, in-situ and laboratory
tests. Test result were evaluated separately ac-
cording to the current classification standarts
and the relations between these parameters
were also examined by means of basic graphi-
cal correlations to generate some general exp-
ressions. Neogene units were grouped into va-
rious rock mass classes using RMR and Q sys-
tems. Rating of parameters was done from the
worst to the best within the range of values. In
principle RMR and Q systems were aimed at
underground tunnelling objectives and so the Q
system results have been adjusted according to
the shaft case as an approach. Finally the com-
ments about shaft sinking were summarized.

Deprem Zararlarimin Azaltilmasi Arastir-
ma Merkezi/Earthquake Disaster Prevention
Research Center.

Murat NURLU, Biilent OZMEN, Hiiseyin GU-
LER, Fikri OZTURK, Engin CORUH, Adem
SOMER, Bekir TUZEL ve Salih KARAKISA
Afet Isl. Gen. Miid. Dep.Arast. Dai. ANKARA

Bilindigi gibi dogal afetlerde en fazla zarar
depremlerden kaynaklanmaktadir. Deprem za-
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rarlarini en aza indirgemek amaciyla, Tiirk-Ja-
pon ortak projesiyle Afet Isleri Genel Miidiir-
ligii Deprem Arastirma Dairesi’nde “Deprem
Zararlaninin Azaltilmasi Arastirma Merkezi”
kurulmustur. Proje bolgesi orta Karadeniz ola-
rak adlandirdigimiz Kastamonu, Amasya, To-
kat, Samsun, Ordu, Corum, Cankir1 ve Yozgat
illerini kapsamaktadir. Temelde sistem, bu
bolgede meydana gelebilecek bir depremi al-
gllayacék ve mevcut veri tabanimi kullanarak
hasar analizi yapacaktir. Boylece depremden
hemen sonra hangi bélgelerin hasardan etkile-
nebilecegi ¢ok kisa bir siirede saptanmug ola-
cakur. Ulke dl¢eginde bu tip merkezlerin ku-
rulmasinda biiyiik faydalar vardir. Ancak ileti-
sim ve veri tabanlarinin gelistirilmesi zorunlu-
dur.

As it’s known, earthquakes has primary im-
portance among the natural disaster. Earthqu-
ake Disaster Prevention Research Center has
been established at the General Directorate of
Disaster Affairs at the earthquake research
department by Turkish-Japanese joint project
in order to decrecrease eartquake hazards.
Project area includes Kastamonu, Cankiri,
Corum, Amasya, Sinop, Ordu, Samsun, Yozgat
and Tokat provinces (Essentially, operating
system will determie earthquakes and will do
hazard analysis by using avaliable database).
By this way, hazard areas will have been de-
termined in a very short time, after the earth-
quake. It’s useful to established such kind of
this center countrywide scale. But is make to

develop database and communication systems.

TURKIYE ENERJi BULTENi
1997 No: 1-2

Baskida!
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Nevsehir pomzalarimn ozellikleri ve koy
yollarimin stabilizasyonunda kullanilma-
si/Properties of Nevsehir pumices and their
usage on stabilization of village roads.

Fahri OZBAYOGLU!, Ali GUREL?, Osman
SIVRIKAYAL!

1 N.U. Ingaat Miih. Bol. NIGDE

2 N. U. Jeo. Miih. Bol. NIGDE

Pomza, volkanik bir kayag tiiriidiir ve olusum-
lar1 sirasinda, yapr iginde bulunan gazlarin
biinyeyi terk etmeleri sonucunda pomzalar ¢ok
bosluklu bir yap: kazanmiglardir. Genelde pu-
zolonik Ozelliklere sahip pomza materyaline,
ogiitiilerek baglayict maddeler ilave edilerek
ve killi kum orneklerle karnigtinlarak yiiksek
stabilizasyon degerleri elde edilebilmektedir.
Bu calismada Nevsehir yoresi pomzalarinin
iki ayn1 boyutta giitiilerek ve degisik oranlar-
da ¢imento ve kiregle kanigtinlarak dayanim
degerlerindeki degisimler arastinlmig ve koy
yollarimin stabilizasyonunda kullamlabilecegi
anlasilmigtir.

Pumice is a kind of volcanic rock and during
the formation of pumice, due 10 the loss of ga-
ses in the structure, the pumice has very poro-
us structure. Pumice has generally puzzolonic
features and by grinding and mixing with bin-
ding materials, the high stabilization values
can be reached. In this research, the Nevgehir
pumices are grinded in two different size and
mixed with cement and lime by various ratios,
the strength values of the samples are researc-
hed. After these studies, it is found that the sta-
bilisation of the rural ways may be construc-
ted with this mixture.
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UZAKTAN ALGILAMA-
COGRAFI BILGI SISTEMI

UYGULAMALARI OTURUMU
Remote Sensing-GIS Applications
Session

Geyikdaglar’nmin jeolojisi; Cografi Bilgi
Sistemi uygulamasv/The geology of Geyik-
daglari (Central Taurus) ; GIS application

Erdem COREKCIOGLU
MTA Gen. Miid. Jeo. Etiit. Dai. ANKARA

Geyikdaglar1 Orta Toroslar’in bat1 kesiminde,
Konya’nin Hadim ilgesinin giineyi ile Antal-
ya’nin Giindogmus il¢esinin kuzey kesiminde
yer alir. Inceleme alaninda yer alan tektonik
birlikler kuzeyden giineye dogru Hadim napi,
Anamas-Akseki otoktonu ve Cataltepe napi-
dir. Bu birliklerden Cataltepe nap1 Ust Kreta-
se-Paleosen doneminde giineyde Anamas-Ak-
seki otoktonu iizerine yerlesmis daha sonra
Hadim napimn Liitesiyen’de kuzeyden Ana-
mas-Akseki otoktonu iizerine yerlesmesiyle
birimler topluca giineye dogru itilerek birbirle-
ri iizerine binik yapilar olusturmuslardir. Ince-
leme alaninda yiizeyleyen bu birimler Devoni-
yen-Liitesiyen yas araliginda olugmus karbo-
nat ve kirmntililardan olugmustur. 1994-1995
yillarinda saha ¢aligmalan gerceklestirilen ve
3 adet 1/25,000 6l¢ekli paftadan olusan bu ¢a-
lismanin  sonuglant Cografi Bilgi Sistemleri
(CBS) kullanilarak degerlendirilmistir. Harita-
lar iizerinde yer alan jeolojik ve planimetrik
veriler PC Arc/Info 3.5 ortaminda sayisallagti-
nlarak 8 ayn kapsamda (yollar, dere-gol ve
nehirler, tepe noktalari, kaynaklar, yerlesim
merkezleri, formasyon bilgileri, faylar ve dog-
rultu-egimler) toplanmugtir. Sayisallagtirilan
haritalar unix (Arc/Info 7.1) ortaminda diizen-
lenmis topolojileri kurularak veri taban1 yapi-
lan olusturulmug ve gerek planimetrik gerekse
de jeolojik veriler i¢in olusturulan detaylara
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Oznitelik bilgileri girilerek bolgede arazide
saptanan konumsal veriler sahip olduklar ko-
ordinatlarda bilgisayar ortamina aktarilmistir.
UTM koordinat sisteminde uygulanan bu ¢a-
lisma sonugta Arc View 3.0a ortamuna alina-
rak mantiksal ve mekansal acidan sorgulanabi-
lir bir formata doniistiirtilmtistiir.

Geyikdag is situated on the east of middle Ta-
urus mountains between Konya-Hadim at the
north and Antalya-Giindogmus towns at the
south. The tectonic units within the studied
area from north to the south are; Hadim nap-
pe, Anamas -Akseki autochton and Cataltepe
nappe of these units. Cataltepe nappe is loca-
ted on the Anamas autochton during Upper
Cretaceous- Paleocene. Later during Lutetian,
all the units were pushed to the south and for-
med overthrusted structures by the northern
obduction of Hadim nappe over the Anamas-
Akseki autochton. These units consisting of
carbonates and clastics and outcropping in
the studied area are formed during Devonian-
Lutetian. The results of 3 fields studied
1725000 scale maps during 1994-1995 were
evaluated by using geographic information
systems (GIS). The geological and planimetri-
cal data on the map were digitized in a PC
Arc/Info 3.5 environment and collected in 8
different sections (roads, stream-lake and ri-
vers, summit points, springs locations, forma-
tion informations, faults, dips and strikes). The
database structures of the digitized maps have
been formed by constructing their topologies
organized in unix (arc/Info 7.1) and the spati-
al data determined in the field have been
transferred into the computer medium at their
coordinates by loading attribute information
to the features formed for planimetric infor-
mation to the details formed for planimetric as
well as geologic data. This study that was imp-
lemented for UTM coordinate system has been

26

transferred into Arc View 3.0a medium so as
to transform into format that can be queried
logically and spatially.

Deprem hasarlarimin belirlenmesinde Cog-
rafi Bilgi Sistemi (22 Haziran 1967 Mudur-
nu Vadisi depremi)/Determination of earth-
quake hazards by using Geographic Infor-
mation System (22 July 1967 Mudurnu Val-
ley earthquake)

Murat NURLU!, Sezai GORMUS?2

1 Afet Isl. Gen. Miid. Dep. Aras. Dai. ANKARA

2 H.U. Jeo. Miih. Bsl. ANKARA

Dogal afetlerin basinda gelen depremlerin olug-
turaca@ zararlari tahmin etmek ¢ok zordur. Bu-
nunla birlikte, bilgisayar teknolojisindeki gelis-
melerden yararlanarak, deprem zararlarinin tah-
min edilmesinde, degisik alanlarda uygulama
olanag olan Cografi Bilgi Sistemlerinin kulla-
mlabilirlifini belirlemek i¢in, hasar ¢aligmalan
yapilmug olan 22 Haziran 1967 Mudurnu vadisi
depremi Cografi Bilgi sisteminin sagladig1 ola-
naklarla yeniden degerlendirilmistir. Bu ¢alis-
mada jeoloji ile ilgili bilgiler veri tabanlan ola-
rak kullanilarak, jeolojik veri tabanlarinin 6zel-
liklerine gore bazi varsayimlara yaklasim sagla-
narak, herbir jeolojik 6zellige Risk Katsayis
degeri verilmistir. Elde edilen bu veriler bilgisa-
yar ortamunda ist liste ¢akistirilarak hasar olu-
sabilecek potansiyel alanlar belirlenmistir. So-
nugta belirlenen bu risk alanlar, daha énce ya-
pilmug hasar belirleme ¢alismalarinda elde edil-
mig olan sonuglarla denestirilmistir. Bu denes-
tirme sonucunda cografi bilgi sistemini kullana-
rak uygulanan varsayimlara gére %65’e varan
dogruluk elde edilmistir. Daha kesin hasar tah-
min sonuglarina ulagabilmek i¢in veri tabaninin
gelistirilmesi gerekmektedir.
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It’s very difficult to estimate earthquake ha-
zards. However, earthquake hazards were es-
timated by using computer technology especi-
ally Geographic Information System (GIS). In
this study hazard studies which has been car-
ried out by researchers on 22 June 1967 at
Mudurnu valley earthquake were evaluated by
using database about geological information.
Some parameters were assumed according to
geological database and Risk value was put to
database. After that potential area that has oc-
curred hazards was determined by using over-
lay analysis. Finally the result of this study
was correlated with the result of earlier ha-
zard investigation. From this correlation, %65
precise result was obtained by using GIS. To
obtain more precise result, improvement of

database quality has to be considered.

Cografi Bilgi Sistemi’ndeki konuma bagh
analizlerin deprem bolgeleri haritasina uy-
gulanmasv/An application to Earthquake zo-
nes map of spatial analysis in Geographic In-
formation System.

Biilent OZMEN, Murat NURLU

Afet Isl. Gen. Miid. Dep. Arag.Dai. ANKARA

Cografi Bilgi Sistemi bir¢ok iilkede ¢ok gesit-
i meslek dallarinda yaygin olarak kullamil-
maktadir. Ulkemizde de yeterli olmamasina
ragmen kamu kuruluglari, iiniversiteler ve 6zel
sirketlerde de kullamlmaya baglanmustir. Ba-
yindirlik ve Iskan Bakanligi 1972 yilindan be-
ri yiiriirliikte olan Deprem Bolgeleri Haritasi-
nin yerine 1996 yilinda yeni bir harita yayinla-
mustir. Bu haritaya gore, Tiirkiye yer ivmesi-
nin beklenen degerlerine gore bes bolgeye ay-
rilmistir. Bu bildiride, en son yayinlanan Dep-
rem Bolgeleri Haritasina Cografi Bilgi siste-
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minde yer alan analiz tiirlerinin bazilar1 uygu-
lanarak, analiz tiirleri 6rnekleriyle agiklanma-
ya ve elde edilen sonuglar tablo ve sekiller ha-
linde gosterilerek bu harita hakkinda bazi bil-
giler verilmeye ¢alisitlmistir.

Geographic Information Systems (GIS) is used
widely in variable occupations at the number
of country. Also it is came into use at public
utuluties, univercities and commercial firms in
the government, education sector and the com-
mercial in our country. In 1996, The ministry
of Public Works and settlement is published a
new map instead of Earthquake Zones Map of
Tiirkiye which has been in force since 1972.
According to this map, Tiirkiye has been divi-
ded in to five different zones depending on the
expected maximum acceleration calculations.
The aim of this study is to explain types of
analysis with its examples by applying some of
them to the latest published Earthquake zones
Map of Turkey and to give information about
this map by shawing the results oblained in the

manner at tables and figures.

MINERALOJi-PETROGRAFGI
OTURUMU

Mineralogy-Petrography Session

Carpisma zonu magmatizmasimn petroje-
nezi/Petrogenesis of collision zone magma-
tism

Sabah YILMAZ, Durmus BOZTUG

Cum. Uni. Jeo. Miih. Bél. SIVAS

Kavramsal anlamda carpigsma olayi, herhangi

bir Wilson cevrimi igerisinde dalma-batma
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olaymin bitmesi sonucu kita-kita veya Kita-
yay carpigsmasina bagl kabuk kalinlagmasin-
dan baglayarak, kalinlagsma sonrasi litosferik
delaminasyon ve nihayetinde tansiyon rejimi
altinda yeni bir Wilson ¢evriminin baglangici-
na kadar olan siire igerisinde gelisen jeolojik
olaylan kapsamaktadir. Genel olarak 100 mil-
yon yil siirebilecegi dnerilen dalma-batma ola-
yindan (¢arpisma Oncesi - pre coll - jeolojik
olaylar) sonra, iki kitanin veya kita-yay ikilisi-
nin ¢arpigmasi sonucu gelisen kompresyon re-
jimi (carpismayla es zamanl - syn - coll - je-
olojik olaylan olusturan rejim) yaklasik olarak
30-50 milyon yil, kompresyonunun neden ol-
dugu kabuk kalinlagsmasin takip eden yiiksel-
me, gerilme-sisme ve transcurrent faylanma
gibi siirecleri igeren litosferik delaminasyon
rejimi (carpigma sonrasi -post - coll - olaylan
olusturan rejim) ise yaklasik 70-90 milyon yil
gibi bir zaman aralig1 kapsamaktadir. Bu siire-
ler icerisinde gelisen magmatizma, metamor-
fizma ve sedimantasyon, ¢carpigsma olayinin za-
man-konum iligkisine gore oldukca degisik
ozellikler sunmaktadir. Bu jeolojik olaylardan
magmatizmay1 konu alan bu ¢aligsmada, mag-
matizmanin ¢arpisma oncesi (pre-coll), ¢arpis-
mayla es zamanli (syn-coll) ve carpigsma son-
rasi (post-coll) olmasina bagl olarak ortaya ¢1-
kacak olan petrojenetik karakteristikler tarti-
stlmistir. Carpisma Oncesi (pre-coll) magma-
tizma tipik olarak yay magmatizmasi olarak
bilinmekte ve toleyitikten-kalkankaline kadar
degisen hibrid karakterli granitoyidler/volka-
nik kayaglar, genel olarak aktif kita kenan je-
olojisinin karakteristigi olan yankayagclar ile
birlikte bulunmaktadir. Carpismayla es za-
manlh (syn-coll) magmatizma genel olarak
metasedimanter kayaglarin anateksisi sonucu
ortaya ¢ikan en diigiik erime sicaklifina sahip
bilesenlerin erimesiyle olusan eriyiklerden
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(minimum melt composition) itibaren olusan
ve bu nedenle orta-yiiksek dereceli metasedi-
mentlerle birlik olusturan S/CsT tipi, peraliimi-
no, iki mikal1 granitik kayaclarla temsil edil-
mektedir. Carpisma sonrasi kalkalkalin (post-
coll-CALK) magmatizma, litosferik delami-
nasyon sonucu kabuk-manto simirinda, iist
manto malzemesinin adiyabatik dekompres-
yon nedeniyle yiiksek dereceli kismi erimesin-
den tiireyen mafik magma (underplating mafik
magma) ile bu magmanin kitasal kabugun alt
kesimine injeksiyonu/yerlesmesi sonucu ka-
buksal kayacglar1 dehidratasyon reaksiyonlan
nedeniyle kismi erimeye ugratarak olusturdu-
gu felsik magma ile mixing/mingling tiirii et-
kilesime ugrayarak hibridlesmesi sonucu orta-
ya ¢ikmaktadir. Bu magmadan itibaren katila-
san kayaglar tipik olarak metaliimino, yiiksek
K’lu kalkalkalin, I/HLo tipi ve belirgin K-fel-
dispat megakristalleri iceren hibrid granodiyo-
ritik/monzonitik-monzogranitik bilegim sergi-
lemektedir. Bu kayaclar, aktif/pasif kita kena-
rim karakterize edebilen yan kayaglarla birlik
olusturmaktadir. Carpigsma sonrasi konuma sa-
hip bir diger magmatizma tiirii ise, aym za-
manda levha i¢i karakter de sergileyen carpis-
ma sonrast alkali magmatizma (post-coll,
WPG) olup, litosferik delaminasyon sirasinda
ist manto kayaclarninin adiyabatik dekompres-
yon mekanizmasi ile diisiik dereceli kismi eri-
meye ugramalan sonucu ortaya c¢ikan alkali
magmadan itibaren tiiremig A-tipi, alkalin ka-
yaclarla temsil edilmektedir.

The collision, conceptually, includes some ge-
ological events occurred in a time span which
have initiated from the crustal thickening due
to continent-continent and continent-arc juxta-
position following the subduction within a Wil-
son cycle, and lithospheric delamination and
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finally distension and uplift events after thicke-
ning. The final stages of a collision, therefore,
are considered to trigger of the initiation of a
new Wilson cycle. The subduction stage, i.e.
pre-collisional events, in a Wilson cycle is nor-
mally known to be completed in a time durati-
on of 100 Ma. The juxtaposition of two plates,
so-called collision, after subduction creates a
compressional regime that governs all the syn-
collisional events which spend a time span of
30-50 Ma after the end of subduction process.
The compressional regime, governing the syn-
collisional events, is transformed into tensional
regime due to the crustal thickening. This
changement in tectonics causes the commence-
ment of a new geological events called post-
collisional which is also accompanied to the
lithospheric delamination process consisting of
uplift, distension and transcurrent movement
stages. The post-collisional geological events
occur in a time duration of 70-90 Ma after the
end of compression. All the geological proces-
ses such as magmatism, metamorphism and se-
dimantation, occurred in this time duration i.e.
from pre-collision through syn-collision to
post-collision, represent different patterns de-
pending upon the space and time relations in a
Wilson cycle. The magmatism, among these
processes, has been petrogenetically discussed
on the basis of pre-collisional, syn-collisional
and post-collisional occurrences. Pre-collisi-
onal magmatism is well-known to be arc mag-
matism ranging from tholeiitic to calc-alkaline
hybrid granitoids/volcanics in composition
which is associated with some wall-rocks cha-
racterizing the active margin geology. The syn-
collisional magmatism is characterized by the
S/Cst type, peraluminous, two-mica granitic
rocks derived from the minimum melt composi-

tion anatectic melts generated from the crustal
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metasediments. Therefore, the syn-collisional
magmatism is temporally and spatially associ-
ated with medium to high-grade metasedi-
ments. The post-collisional magmatism is rep-
resented by two different subtypes which are
high-K calcalkaline and within-plate alkaline
magmatisms. The former one includes some
hybrid I/Hro type, high-K calcalkaline and
commonly K-feldspar megacryst bearing rocks
solidified from a hybrid magma. Such a hybrid
magma is considered to be formed by the mi-
xing type of interaction between underplating
mafic magma, derived from the mantle materi-
al under adiabatic decompression melting due
to lithospheric delamination, and felsic magma
derived from dehydration melting of crustal
rocks due to injection/ponding of mantle deri-
ved mafic magma into the crust. The granitoid
rocks solidified from such a hybrid magma is
associated with some rocks characterizing ac-
tive or passive margin geology. Another post-
collisional magmatism, within-plate A-type al-
kaline magmatism is derived from upper mant-
le material with a low-degree partial melting
under adiabatic decompression mechanism

due to tensional regime.

Orta Anadolu ¢arpisma pliitonizmasinin
olusumunda es yash mafik ve felsik magma-
larin cesitli etkilesim tipleri/Various types of
interaction between coexisting mafic and fel-
sic magmas in the genesis of post-collisional
Central Anatolian plutonism

Durmug BOZTUG!, Sibel TATAR!, Nazmi
OTLU!, Sabah YILMAZ!, Soner KAYAKI-
RANZ, Edip YUCELZ, Ahmet M. SERDAR3

1 Cum. Univ. Jeo. Miih. Bsl. SIVAS
2 MTA Gen. Miid. ANKARA
3 MTA Orta Anadolu 1. Bol. Miid. SIVAS

Orta Anadolu’da yiizeylenen kabuksal metase-
dimentlerle Kretase’de miikemmel bir sinkro-
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nizasyon gosteren carpisma ile ilgili pliitoniz-
ma, baslica (1) ¢arpismayla es zamanli (syn-
COLG), S-tipi (veya CsT tipi), peraliimino, iki
mikal1 16kogranitik birlik; (2) carpigma sonra-
s1 (post-COLG), I-tipi (veya HLro tipi) yiiksek
potasyumlu kalkalkalin, metaliimino, yaygin
K-feldispat megakristalleri iceren monzonitik
birlik ve (3) metaliimino, yliksek potasyumlu,
silis bakimindan asinn doygun alkalin (AL-
KOS), yaygin K-feldispat megatristalleri ice-
ren monzonitik-siyenitik alt birlik ile silis ba-
kimindan tiiketilmis alkalin (ALKUS) feldis-
patoyidli-sodalitli siyenitik alt birlikten olusan
carpisma sonrast (post-COLG), levha i¢i ka-
rakterli (WPG), A-tipi, alkalin birlikten olus-
maktadir. Bu magmatik birliklerden monzoni-
tik birlik ile alkalin birligin olusumunda, car-
pisma sonrast litosferik delaminasyon nede-
niyle kabuk-manto sinirinda iist mantodan tii-
reyen mafik magma (underplating mafic mag-
ma) ile alt kabuktan tiireyen felsik magma ara-
sinda, kabugun degisik derinliklerinde, bu
magmalarin rheolojik ozelliklerine bagh ola-
rak termal, kimyasal ve mekanik degisimler
seklinde gelisen ¢esitli etkilesim siiregleri ger-
ceklesmistir. Magma olusum derinligi (alt ka-
buk) ortaminda, viskozite 6zelligi bakimindan
Newtonian davranig asamasindaki mafik ve
felsik magmalarin (I) yaygin kimyasal degisi-
me ugramalariyla meydana gelen homojen ka-
risim (magma mixing) sonucu hibrid karakter-
1i I-tipi kalkalkalin monzonitik birlik magmasi
olusmus ve (II) bu sirada gergeklesen termal
degisimlere bagl olarak cesitli mikroskopik
dokusal 6zellikler olusmustur. Magma olugum
ortamindan itibaren diyapirik yiikselme meka-
nizmasi ile yiikselmeye baslayan ve kabaca or-
ta kabuk derinliklerine kadar ulasabilen mafik
ve felsik magmalarin viskozite, sicaklik ve bi-
lesim zitliklarina bagh olarak Newtonian asa-
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madaki felsik magma ile visko-plastik asama-
daki mafik magmanin (I) yogun mekanik etki-
lesimiyle gelisen heterojen karisma (magma
mingling) sonucu kompozit enklavlar da ice-
ren c¢esitli mafik mikrograniiler enklavlar
(MME) ve (I) sinirhh kimyasal degisimlerle
MME icerisinde piring tanesi bigimli K-feldis-
pat ksenokristallerinin gelisimi ger¢eklesmis-
tir. Ust kabuktaki yerlesme derinliklerine ka-
dar ulasabilen Newtonian agsamadaki felsik
magma ile visko-plastik asamadaki mafik
magma arasinda gergeklesen smirli kimyasal
degisimler sonucunda ise MME-felsik ana ka-
yag¢ sinirinda felsik/mafik haleler olugmustur.
Diger taraftan, felsik magmanin katilagmast s1-
rasinda, magma odasinin i¢ kesimlerinde bulu-
nan ve katilagsmasini heniiz tamamlamamais
olan visko-plastik felsik magmanin, kenar fa-
siyesi olarak Onceden katilagmis ince taneli
kesimden kopararak biinyesine aldif1 felsik
mikrograniiler enklavlar da (FME) bu derin-
liklerde olugsmustur.

There is a good Cretaceous synchronization
between crustal metasediments and collision-
related plutonism in Central Anatolia. The
collision-related Central Anatolian plutonism
consists of various assciations like (1) syn-col-
lisional, S-(or Csrt) type, peraluminous and
two-mica leucogranitic association; (2) post-
collisional, I- (or HLO) type, metaluminous,
high-K calcalkaline, typically K-feldspar me-
gacrystalline monzonitic association; (3) A-
type, post-collisional and within-plate alkaline
association comprising (I) high-K and silica
oversaturated alkaline (ALKOS), K-feldspar
megacrystalline monzonitic and syenitic subg-
roup and (Il) silica undersaturated alkaline
(ALKUS) feldspathoid-sodalite syenite por-
phyry subgroup. Various types of interaction
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have occurred between the underplating mafic
magma, derived from upper mantle due to lit-
hospheric delamination after collision, and
felsic magma, derived lower crust, at various
depths of crust in the genesis of calcalkaline
monzonitic association and alkaline associati-
on. The interaction processes comprise ther-
mal, chemical and mechanical exchanges bet-
ween coexisting mafic and felsic magmas on
the basis of their relative rheological properti-
es. The interaction between coexisting newto-
nian mafic and felsic magmas in the lower
crust depths has revealed different occurren-
ces according to the types of interaction as fol-
low: (I) extansive chemical exchanges have
caused homogeneous mixing of these magmas
and formed I-type, hybrid-calcalkaline monzo-
nitic magma source and (II) thermal exchan-
ges have developed various microscopic textu-
res. The extensive mechanical and limited che-
mical exchanges between the newtonian felsic
magma and visco-plastic mafic magma, on the
basis of contrasts of viscosity, temperature
and composition of co-eval magmas, have ca-
used to form (I) various mafic microgranular
enclaves (MME) including the composite enc-
laves, and (II) the rice grain-shaped K-felds-
par xenocrysts, respectively, at the mid-crustal
depths. The limited chemical exchanges bet-
ween the newtonian felsic magma and visco-
plastic mafic magma have developed some fel-
sic/mafic haloes at MME-felsic host rock con-
tact at the upper crustal emplacement levels.
The felsic microgranular enclave (FME) has
also been enveloped by the felsic host rocks re-
sulting from disruption of early chilled mar-

gins of felsic rocks at the emplacement level.
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Orta Anadolu’da metamorfizma-magma-
tizma sinkronizasyonu ve S-I-A tipi mag-
matik kayac birliklerinin jeodinamik one-
mi/Geodynamic significance of metamorp-
hism-magmatism synchronisation and S-1-A
type magmatic rock associations in Central
Anatolia, Turkey

Durmus BOZTUG

Cum. Univ. Jeo. Miih. Bol. SIVAS

Orta Anadolu bolgesinde metasedimentler,
ofiyolitik kayaglar ve ¢ok sayidaki intriizyon-
lardan meydana gelen ve bu nedenle Kirsehir
masifi, Kirsehir blogu, Orta Anadolu Kristalin
Kompleksi ve Kirsehir dilimi olarak tanimla-
nabilecek kristalin kiitledeki metamorfizma ve
magmatizma, degisik arastiricilar tarafindan
cesitli yorelerde yapilan radyometrik yas tayi-
ni ¢alismalarina gore Ust Kretase’de belirgin
bir sinkronizasyon sunmaktadir. Bu nedenle,
metamorfizmanin, 6zellikle Ust Kretase’deki
metamorfizma-magmatizma sinkronizasyonu-
na ve metamorfizma derecesinin kuzeyden gii-
neye dogru (ana carpigma zorundan-Toridler’e
dogru) azalmasina dayandirilarak c¢arpigmaya
bagh terslenmis metamorfizma (inverted me-
tamorphism) ile meydana gelmis olabilecegi
diisiiniilmektedir. Diger taraftan, bu kiitle ige-
risindeki ¢arpigsmayla ilgili intriizif magmatik
kayaclar jeolojik konum, mineralojik-kimya-
sal bilesim ve birlik olusturduklan cevherles-
me bakimindan farkliliklar sunmaktadir. Mag-
matik kayag birlikleri, bagil stratigrafik ko-
numlarina gore alttan tiste dogru, (1) carpis-
mayla es zamanl (syn-COLG), S-(veya CsT)
tipi, peraliimino ve iki mikal1 16kogranitik bir-
lik; (2) carpigsma sonrasi (post-COLG), I-(veya
HLo) tipi, metaliimino, yiisek potasyumlu kal-
kalkalin, yaygin sekilde K-feldispat megakris-
talleri iceren monzonitik birlik; (3) metaliimi-
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no, yiiksek potasyumlu, silis bakimindan agir
doygun alkalin (ALKOS), yaygin K-feldispat
megakristalleri iceren monzonitik-siyenitik alt
birlik ile silis bakimindan tiiketilmig alkalin
(ALKUY), feldispatoyidli-sodalitli siyenit por-
fir alt birliginden olusan A-tipi, ¢arpisma son-
ras1 (post-COLG), levha ic¢i karakterli (WPG)
alkali birlik olmak iizere ii¢ farkli magmatik
birlikten olugmaktadir. S-(veya CsT) tipi 16-
kogranitik birlik, Kompozit Yozgat batolitinin
kuzey kesimlerindeki Sarihacili 10kograniti
ile; I-(veya HLo) tipi yiiksek K’Iu kalkalkalin
monzonitik birlik kompozit Yozgat batolitinin
SW kesimlerindeki Sefaatli-Yerkdy arasinda
icten-disa dogru ters zonlanma gostererek yii-
zeylenen Cankili monzogabro/monzodiyoriti,
Akgakoyunlu kuvars monzodiyriti, Adatepe
kuvars monzoniti, Yassiagil monzograniti ve
Karakaya monzograniti birimleri ve Cicekdag
yoresindeki Halaghh monzograniti ile; A-tipi,
levha i¢i (WPG) karakterli alkalin birlige ait
ALKOS bilesimli monzonitik-siyenitik alt
grup Kaman (KB Kirsehir) yoresindeki Bara-
nadag kuvars monzoniti, Hamit kuvars siyeni-
ti ve Camsan kuvars siyeniti, ALKUS alt grup
ise yine Kaman yoresindeki Durmuglu nefelin-
nozeyan-melanit siyenit porfiri ve Bayindir
nefelin-kankrinit siyeniti ile temsil edilmekte-
dir. Kirgehir dilimi metamorfizmas1 ve mag-
matizmas: hakkinda iiretilmis olan jeolojik,
mineralojik-petrografik, jeokimyasal ve jeok-
ronolojik veriler, zaman-konum igerisinde de-
gerlendirildiginde, bu olaylarin, Ankara-Er-
zincan siitur zonu boyunca Ust Kretase’de ger-
ceklesen Pontid-Anatolid garpismasina bagh
olarak meydana geldikleri sonucuna varilmak-
tadir. Metamorfizmanin, Anatolid levhasinin
pasif kenarinda ¢arpigmaya bagh olarak mey-
dana gelen terslenmis metamorfizma (inverted
metamorphism) nedeniyle meydana gelmis
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olapilcccgi ve bu nedenle metamorfizma dere-
cesinin kuzeyden (ana g'arplgma zonundan)
giineye (Toridlere) dogru azaldigi; magmatiz-
manin ise yine bu pasif kenarda meydana ge-
len carpismayla es zamanli (syn-COLG) pera-
liimino, ¢arpisma sonrasi (post-COLG) kalkal-
kalin-hibrid ve c¢arpisma sonrasi levha igi
(WPG) alkalin karakterde olmak iizere cesitli
alt tiplerde meydana gelmis olabilecegi ileri
stiriilmektedir.

Central Anatolian crystalline body, compri-
sing metasediments, ophiolitic slabs and nu-
merous intrusives, can be called Kirsehir mas-
sif, Kirsehir block, Central Anatolian crystal-
line complex or Kirsehir slice. The metamorp-
hism and magmatism in this crystalline body
show an apparent synchronisation in Upper
Cretaceous as revealed by some radiometric
datations carried out by various authors in
different parts of Central Anatolia. Therefore,
the metamorphism in Central Anatolia can be
suggested to be generated by an inverted me-
tamorphism induced by Anatolide-Pontide
collision on the basis of an apparent meta-
morphism-magmatism synchronisation in Up-
per Cretaceus and due particularly to decre-
asing of metmorphic grade from north (i.e.
from main suture zone) to south (i.e. towards
Torides). On the other hand, the collision-re-
lated intrusives within this crystalline body
represent some differences in geological set-
ting, mineralogical-chemical composition and
associated ore deposit. Magmatic rock associ-
ations in Central Anatolia can be summarized,
from bottom to top, as follow: (1) syn-collisi-
onal, S-(or CST) type, peraluminous and two-
mica leucogranitic association; (2) post-colli-
sional, I-(or HLO) type, metaluminous, high-K
calcalkaline, typically K-feldspar megacrys-
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talline monzonitic association; (3) A-type,
post-collisional and within-plate alkaline as-
sociation comprising (I) high-K and silica
oversaturated alkaline (ALKOS), K-feldspar
megacrystallinie monzonitic and syenitic
subgroup and (I) silica undersaturated alka-
line (ALKUS) feldspathoid-sodalite syenite
porphyry subgroup. S-type (or CsT type) le-
ucogranitic association is represented by the
Sarthacilt leucogranite which is part of com-
posite Yozgat batholith. I-type (or HLo type),
high-K calcalkaline monzonitic association is
seen to be exposed in the SW part of composi-
te Yozgat batholith (in an area between Sefa-
atli and Yerkoy towns), and in the Cicekdag
region. This association is also subdivided in-
to some mapable units such as, from inner to
outer, Cankilt monzogabbro/monzodiorite,
Akgakoyunlu quartz monzodiorite, Adatepe
quartz monzonite, Yassiagil monzogranite and
Karakaya monzogranite which show a rever-
sed zonation in the composite Yozgat batho-
lith. The ALKOS and ALKUS subgroups of the
A-type, post-collisional within plate alkaline
association are represented by Baranadag qu-
artz monzonite, Hamit quartz syenite, Camsa-
rt quartz syenite and Durmuslu nepheline-no-
sean-melanite syenite porphyry, Bayindir nep-
heline-cancrinite syenite, respectively, in the
Kaman (NW Kirgehir) region in Central Ana-
tolia. Space and time consideration of the exis-
ting data in literature on the metamorphism
and magmatism in the Kirsehir slice may lead
one to suggest that both of the metamorphism
and magmatism seem to be related to the Ana-
tolide-Pontide collision along the Ankara-Er-
zincan suture zone in Upper Cretaceous. The
metamorphism can be proposed to be formed
by inverted metamorphism due to collision in

the passive margin of Anatolide. The meta-
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morphic grade, therefore, decreases from
north (from main collision zone) to south (to-
wards Torides). The magmatism can be sug-
gested to be induced again in the passive mar-
gin of Anatolide by various magmatic pulses
such as syn-collisional peraluminus, post-col-
lisional calcalkaline hybride and post-collisi-

onal within-plate alkaline episodes.

Cicekdag Magmatik Kompleksi’nin (KB
Kirsehir) petrojenezi/Petrogenesis of the Ci-
¢cekdag Igneous Complex, NW Kirsehir,
Central Anatolia, Turkey

Sabah YILMAZ ve Durmus BOZTUG

Cum. Univ. Jeo. Miih. Bol. SIVAS

Orta Anadolu’nun jeolojisi, tipik olarak c¢ok
iyi korunmus bir ¢arpigsma zonu jeolojisi dzel-
likleri sergilemektedir. Bu c¢arpisma zonu,
Neo-Tetis’in kuzey kolunun Maestrihtiyen 6n-
cesinde Pontidler altina dalmasina bagh ola-
rak, Ankara-Erzincan siitur zonu boyunca ge-
lisen Anatolid-Pontid ¢arpigma sisteminin
Anatolid pasif kenarinda gelisen bazi jeolojik
olaylarla karakterize edilmektedir. Bu olaylar,
terslenmis metamorfizma (inverted metamorp-
hism); ana siitur zonundan tiiremis ofiyolit di-
limleri; ¢arpismayla es zamanli (syn-COLG),
S/CsT tipi magmatizma, carpisma sonrasi
(post-COLG), kalkalkalin-hibrid, I/HLo tipi
magmatizma; ¢arpisma sonrasl, levha i¢i ka-
rakterli (post-COLG,WPG) A-tipi alkali mag-
matizma ve carpigma sonrast Orta Anadolu
basenleridir.Ci¢ekdag (KB Kirsehir) yoresin-
de, Orta Anadolu’da ¢arpisma zonu jeolojisi-
ni karakterize eden bu jeolojik olaylardan ofi-
yolitik dilim yerlesmesi, c¢arpisma sonrasi
(post-COLG), kalkalkalin-hibrid, I/HLo tipi
magmatizma ve ¢arpigsma sonrast, levha i¢i ka-
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rakterli (post-COLG, WPG) A-tipi alkali mag-
matizma olaylar1 zaman-konum i¢inde bir bii-
tiinliik sunarak gozlenmektedir. Orta Anadolu
ofiyoliti olarak tanmimlanan ofiyolitik dilim,
Cokelik volkaniti ve Akcakent gabrosu gibi
haritalanabilir iki birimden olusmaktadir. Bu
birimler, her ne kadar dogudan-batiya dogru
gelisen bir bindirme diizlemi boyunca tektonik
dokanakli olarak goriilse de, zaman zaman,
Cokelik volkaniti i¢erisinde intriizif gabro yer-
lesimleri de gozlenebilmektedir. Tipik olarak
ofitik dokunun korundugu ve uralit-gabro ola-
rak tamimlanabilecek bir mineralojik bilesim
gosteren Akgakent gabrosu kayaglan, ana ve
eser element verilerine gore tiiketilmis manto-
dan tiiremis, diisiik potasyumlu toleyitik bir bi-
lesim sergilemektedir. Carpigma sonrasi (post-
COLG), kalkalkalin-hibrid, I/HLO tipi magma-
tizmay1 karakterize eden Halagh monzograni-
ti, tipik olarak Orta Anadolu ofiyolitini sicak
dokanakla keserek, ozellikle Cokelik volkaniti
kayaglarindan itibaren kontakt metamorfik ka-
yaglarin olusumunu saglamstr. Yaygin K-fel-
dispat megakristallerinin varlifiyla belirginle-
sen bir faneritik-porfirik dokunun gozlendigi
Halaghh monzograniti kayaglarinin kayag olus-
turucu ana bilesenleri kuvars+K-feldispat+pla-
jiyoklaz (Anjs, 44)+hornblend+ojit+biyotit mi-
neral toplulugundan olugmaktadir. Levha igi
karakterli (post-COLG, WPG) A-tipi alkali
magmatizmay1 karakterize eden Egrialan siye-
niti ise hem orta Anadolu ofiyolitini hem de
Hala¢li monzogranitini sicak dokanakla kes-
mektedir. Egrialan siyeniti kayaglar orta-kaba
taneli ve orta taneli dokuya sahip olmak iizere
iki alt gruba ayrilabilmektedir. Kayag olustu-
rucu ana bilesenleri ortoklaz+plajiyok-
laz(An32-40)+nefelin + ribekit/arfvedsonit +
egirin + biyotit+melanit; tali bilesenleri ise ti-
tanit+apatit+ksenotim+monazit+allanit+zir-
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kon+florit toplulugundan olugan bu seyinetle-
rin icinde ve bazan da Akcgakent gabrosu ile
olan dokanaklarinda yer yer florit cevherles-
melerine de rastlanmaktadir.

Central Anatolia typically represents a well-
preserved collision zone features. This collisi-
on zone is characterized by some geological
events occured in the Anatolide passive mar-
gin of the Anatolide-Pontide collision along
the Ankara Erzincan suture formed by the pre-
Maastrictian northward subduction of the
northern branch of Neo-Tethys beneath the
Eurasian (Pontic basemenet) plate. These ge-
ological events are as follow; inverted meta-
morphism; ophiolitic slabs derived from main
suture zone, syn-collisional and S/Cst type
magmatism; post-collisional, high-K calcalka-
line, hybrid and I/HLo type magmatism,; post-
collisional, within-plate, A-type alkaline mag-
matism; and post-collisional Central Anatoli-
an basins. Among these geological occurren-
ces, the ophiolitic slabs derived from Ankara-
Erzincan suture zone, post-collisional, high-K
calcalkaline, hybrid I/HLO type magmatism,
and post-collisional, within-plate, A-type alka-
line magmatism represent a good association
in space and time in the Cicekdag region in
Central Anatolia. The ophiolitic slab, named
as Central Anatolian ophiolite, is composed of
two mapable units which are called Cokelik
volcanics and Akcakent gabbro. There are so-
me gabbroic intrusions within the Cokelik vol-
canics in some localities, howewer, the major

boundray between these two units is a thrust

fault along which the Akgcakent gabbro thrus-

ted onto the Cokelik volcanics from east to
west. The rocks of Akgcakent gabbro posses a
preserved ophitic texture and mineralogical

composition which can lead one to call them
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uralite-gabbro. Some major and trace element
geochemical data determine a depleted mant-
le and low-K tholeiitic characteristics in com-
position. The Hala¢lh monzogranite, characte-
rizing the post-collisional, high-K calcalkali-
ne, hybrid I/HLo type magmatism, intrudes the
Central Anatolian ophiolite by forming some
contact metamorphic hornfelses derived parti-
cularly from the Cokelik volcanics. The phar-
neritic-porphyritic texture is a recognizing fe-
ature in the Hala¢li monzogranite due particu-
larly to existance o common K-feldspar me-
gacrysts. The major rock forming particularly
to existance of common K-Feldspar me-
gacrysts. The major rock forming minerals are
composed of quartz+M-feldspar+plagioclase
(An32-44)+horblende+augite+biotitexmela-
nite garnet, as for the aceessory cansitutens
they are composed of sphene+aphatite+qeno-
time+monzonite+allanite+zircon+fluorite.
The Egrialan syenite includes some fluorite
mineralization within the syenitic body itself,

and also at the contact jith gabbros.

Kompozit Yozgat Batoliti’ndeki I/HLO tipi
monzonitik birlikte fraksiyonel kristallesme
ve asimilasyon-franksiyonel Kkristallesmeyle
olugsmus ters zonlanma/Reverse zoning in-
duced by the fractional crystallization (FC)
and assimilation - fractional crystallization
(AFC in the I/HLO type monzonitic associati-
on of composite Yozgat Batholith.

Sibel TATAR ve Durmus BOZTUG

Cum. Uni. Jeo. Miih. B&l. SIVAS

Alt Eosen yagh kayaclar tarafindan uyumsuz-
lukla ortiilen ve (1) ¢arpismayla es zamanli,
S/CsT tipi, peraliimino, iki mikal1 I6kogranitik
birlik ile (2) ¢arpigma sonrasi, I/HLO tipi, me-
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taliimino, yiiksek potasyumlu kalkalkalin, be-
lirgin K-feldispat megakristalleri iceren hibrid
karakterli mozonitik birlikten olusan kompozit
Yozgat batoliti, Anatolid-Pontid c¢arpismasi-
nin pasif kenarinda yer alan Orta Anadolu ¢ar-
pisma pliitonizmasinin en 6nemli iiyelerinden
birisidir. Kompozit Yozgat batolitinin Sefaat-
li-YerkOy arast kesiminde tanimlanan monzo-
nitik birlik, carpigsma sonrasi litosferik delami-
nasyon nedeniyle kabuk-manto simirinda geli- -
sen ve tiiketilmemis mantodan tiireyen mafik
magma (underplating mafic magma) ile bu
magmanin alt kabuga injeksiyonu/eklenmesi
sonucu alt kabugu eritmesiyle meydana getir-
digi felsik magmanin homojen karigmalari
(magma mixing) sonucu olugan hibrid mag-
madan tiiremistir. Granitoyid batolitlerinde
gozlenen ters zonlanmaya neden olan siiregle-
rin soguk yankayaglardan magma odasinin i¢
kesimlerine dogru gelisen fraksiyonel kristal-
lesme, termogravitasyonel diffiizyon, yanka-
yaclardaki akigkanlarla etkilesim, asimilasyon
veya kirlenme, erime ve dibe ¢okmeyle geli-
sen kristal birikmesi oldugu bilinmektedir. Bu
hibrid magma kaynaginin katilagmasi sirasin-
da icten disa dogru etkin olan fraksiyonel kris-
tallesme nedeniyle konsantrik ters zonlanma
olay1 ger¢eklesmistir. Bu konsantrik ters zon-
lanmada, igten disa dogru, Cankili monzogab-
ro/monzodiyoriti, Ak¢akoyunlu kuvars mon-
zodiyoriti, Adatepe kuvars monzoniti, Yassi-
ag1l monzograniti ve Karakaya monzograniti
gibi haritalanabilir bes litodem birimi ortaya
¢ikmistir. Mineralojik-petrografik, ana ve eser
element jeokimyasi ¢aligmalari, bu litodem bi-
rimlerinden 6zellikle Cankili ve Akg¢akoyunlu
birimlerinin, igten-disa dogru miikemmel ge-
lismis klinopiroksen-amfibol-plajiyoklaz frak-
siyonlanmasi sonucu olustuklarini; ancak,

Adatepe kuvars monzonitinin olugumu sirasin-
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da kabuksal metasedimentlerin asimilasyonu
sonucu gittik¢e asidik karakter kazanan mag-
madan itibaren, Adatepe biriminin, Ak¢ako-
yunlu birimi ¢evresinde konsantrik bir kugak
seklindeki gelisimi tamamlanamadan Yassi-
ag1l monzogranitinin olugsmaya bagladigim
gostermektedir. Bu durum, Adatepe ve Yassi-
agil birimlerinin, tiim ana ve eser element de-
gisim diyagramlarinda birbirlerini tizerlemesi
ve hatta Adatepe birimindeki bazi kayag Or-
neklerinin, kabuksal kokeni isaret eden Rb ve
Pb gibi eserler element icerikleri yoniinden
Yassiagil birimi Orneklerinden zengin olma-
siyla karakteristik bir sekilde tanimlanabil-
mektedir. Boylece, batolitin bazi kesimlerinde
(6rnegin Karandere vadisi bat1 kesimlerinde),
icten disa konsantrik ters zonlanma geregi
Cankili ve Akcakoyunlu birimlerinden sonra
normal olarak gozlenmesi gercken Adatepe
kuvars monzoniti olmaksizin, dogrudan Yassi-
ag1l monzogranitine gecilmektedir. Diger ta-
raftan, Yassiagil monzogranitinin olugsumu si-
rasinda tekrar icten disa dogru etkin olan
franksiyonel kristallesme ile en dis zonda da
Karakaya monzograniti meydana gelmistir.

The composite Yozgat batholith, depositionaly
covered by Lower Eocene rocks, constitutes
one of the important members of the collisi-
ona-related Central Anatolian plutonism emp-
laced in the passive margin of the Anatolid-
Pontid collision system. It comprises (1) syn-
collisional, S-(or Csr) type, peraluminous and
two-mica feucogranitic association; (2) post-
collisional, I-(or HLo) type, metaluminous,
high-K calcalkaline, typically K-feldspar me-
gacrystalline monzonitic association; The
monzonitic association, described in between
Sefaatli and Yerkoy towns in the SW parts of
composite Yozgat batholith, has been solidifi-
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ed from a hybride magma source. This hybrid
magma has been generated by the magma mi-
xing process between the underplating mafic
magma, derived from upper mantle due to lit-
hospheric delamination after collision, and
felsic magma, induced by dehydration melting
of crustal rocks following injektion/ponding of
mantle-derived underplating mafic magma
within or at the base of the crust. The proces-
ses that are evaluated to explain the origin of
the reserve zoning in granitoides are fracti-
onal crystallization from cold wall rocks in-
ward, thermogravitational diffusion, interacti-
on with country rock fluids, assimilation or
contamination, melting, and crystal accumula-
tion by settling. During the solidification of
hybrid magma source of the monzonitic asso-
ciation in the composite Yozgat batholith, the
fractional crystallization from cold wall rocks
inward has caused concentrically developed
reverse zoning. Five mapable subunits have
been formed from such a reverse zoning which
are called, from inner to outer, the Cankili
monzogabbro/monzodiorite, Ak¢akoyunlu qu-
artz monzodiorite, Adatepe quartz monzonite,
Yassiagil monzogranite and Karakaya mon-
zogranite. Mineralogical-petrographical, ma-
jor and trace element geochemistry data have
revealed that the Cankili and Akcakoyunlu su-
bunits have been solidified by the perfect frac-
tionation of cpx-amph-plag in the inner part of
magma chamber. On the other hand, the Yas-
siagil monzogranite has been formed from a
silica enriched residual liquid due to assimila-
tion of crustal rocks just before the completion
of solidification of Adatepe quartz monzonite
in the form of a concentric shell around Akga-
koyunlu subunit. This is particularly evidenced
by the overlapping of the Adatepe and Yassi-

agil subunits in all the major and trace ele-
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ment variograms, and also by the enrichment
of some samples from Adatepe subunit in the
contents of some crustal derived trace ele-
ments such as Rb and Pb. Therefore, the Yas-
stagil monzogranite is directly seen in some
parts of batholith (e.g.western parts of Karan-
dere valley) without Adetepe quartz monzonite
which should normally be observed after Can-
kilv and Akgakoyunlu subunits on the basis of
concentrically developed reverse zoning. On
the other hand, the fractional crystallization
has continued regularly after the solidification
of Yasswagil that the Karakaya monzogranite
has formed as the final product in the outer-
most part of monzonitic association in the
composite Yozgat batholith.

Orta Anadolu carpisma sonrasi pliitoniz-
masinda kalkalkali ve alkali monzonitik
birlikler/Existence of calkalkaline and alka-
line monzonitic associations in the post-colli-
sional Central Anatolian plutonism, Turkey.
Durmus BOZTUG, Sibel TATAR, Nazmi
OTLU, Sabah YILMAZ

Cum. Univ. Jeo. Miih. Bol. SIVAS

Orta Anadolu’da yiizeylenen Ust Kretase-Alt
Tersiyer yash carpisma ile ilgili pliitonizma
(1) carpismasiyla es zamanl (syn-COLG), S-
(veya CsT) tipi, peraliimino ve iki mikal1 16-
kogranitik birlik; (2) carpisma sonras: (post-
COLG), I- (veya HLo) tipi, metaliimino, yiik-
sek potasyumlu kalkalkalin, tipik olarak K-fel-
dispat megakristalleri iceren monzonitik bir-
lik; (3) yiiksek potasyumlu ve silis¢e agir1 doy-
gun alkalin (ALKOS), K-feldispat mengakris-
talleri iceren monzonitik-siyenitik alt birlik ile
silis bakimindan tiiketilmig alkalin (ALKUS)
nefelinli-nozeyanl siyenit porfir alt birlifin-
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den olusan, A-tipi, ¢arpisma sonrast (post-
COLG) ve levha i¢i karakterli (WPG) alkalin
birlik olmak iizere farkli magmatik birlikler-
den olusmaktadir. Bu magmatik birliklerden
kalkalkali monzonitik birlik, kompozit Yozgat
batolitinin Sefaatli-Yerkoy arasi kesimi ile Ci-
cekdag yoresinde yiizeylenmektedir. Alkali
monzonitik-siyenitik birlik ise Kaman (KB
Kirsehir) giineydogusundaki Baranadag ku-
vars monzoniti birimi ile temsil edilmektedir.
Kompozit Yozgat batolitindeki monzonitik
birlik, hibrid bir magmanin fraksiyonel kristal-
lesme siireci ile katilagmasi sonucu gelisen ve
icten-diga dogru Cankili monzogabro/monzo-
diyoriti, Akcakoyunlu kuvars monzodiyoriti,
Adatepe kuvars monzoniti, Yassiagil monzog-
raniti ve Karakaya monzograniti gibi haritala-
nabilir birimlerden olusmaktadir. Bu 6zelligi
nedeniyle aym1 zamanda ters zonlanma da su-
nan monzonitik birlik, tipik olarak I-tipi, meta-
liimino, kalkalkalin mineraloji ve tiimkayag je-
okimyasina hasiptir. Cicekdag yoresindeki
kalkalkali monzonitik birlik ise Hala¢li mon-
zograniti ile temsil edilmekte olup, jeolojik
konum ve mineralojik-kimyasal karakteristik-
ler bakimindan tamamen Yassiagil monzogra-
nitinin esdegeridir. ALKOS bilegimli Barana-
dag kuvars monzoniti birimi, magma kaynag1-
nin ilk fraksiyonel kristallesme iiriinii oln A-ti-
pi, metaliimino, yiiksek potasyumlu alkalin
mineraloji ve tiimkaya¢ kimyasina sahiptir.
Kompozit Yozgat batoliti ile Cigcekdag yore-
sindeki kalkalkalin monzonitik birlige ait hib-
rid magma kaynaginin, Anatolid-Pontid carp-
masi sonrasinda kabuk kalinlagmasina bagl li-
tosferik delaminasyon nedeniyle gelisen ve tii-
ketilmemis mantonun adiyabatik dekompres-
yon mekanizmasi ile yiiksek dereceli kismi
erimesinden tiireyen Moho siireksizligindeki
mafik magma (underplating mafic magma) ile
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bu magmanin alt kabugu eritmesi sonucu mey-
dana gelen felsik magmanin homojen karigimi
(magma mixing) sonucu olusabilecegi diigii-
niilmektedir. Baranadag kuvars monzonitini
olusturan alkali magma kaynaginin ise, manto
malzemesinin, ayni jeodinamik ortam ve kismi
erime kosullaninda c¢ok diisiik dereceli kismi
erimeye ugramast sonucu meydana gelmis
olabilecegi ileri siiriilmektedir.

Post-collisional Central Anatolian plutonism,
Upper Cretaceous to Early Tertiary in age,
consists of various magmatic associations
which represent different geological-geodyna-
mic settings and mineralogical-chemical cha-
racteristics. There are as follow: (1) syn-colli-
sional, S- (or Cst) type, peraluminous and
two-mica leucogranitic association; (2) post-
collisional, I- (or HLO) type, metaluminous,
high-K calcalkaline, typically K-feldspar me-
gacrystalline monzoniticassociation; (23) A-
type, post-collisional and within-plate alkaline
association comprising (I) high-K and silica
oversaturated alkaline (ALKOS), K-feldispar
megacrystalline monzonitie and syenitic subg-
roup and (1) silica undersaturated alkaline
(ALKUS) feldspathoid-sodalite syenite por-
phyry subgroup. Among these magmatic asso-
ciations, the monzonitic association crops out
in the SW part of composite Yozgat batholith,
i.e. in an area between Sefaatli and Yerkoy
towns, and in the Cicekdag region. ALKOS
monzonitic-syenitic subgroup is represented
by the Baranadag quartz monzonite unit in the
SE part of Kaman town (NW Kirsehir). The
calcalkaline monzonitic association of compo-
site Yozgat batholith has been derived by the
fractional crystallization process from a
hybrid magma source. It is composed of five

different mapable subunits such as, from inner
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to outer, the Cankilt monzogabbo/monzodiori-
te, Akgcakoyunlu quartz monzodiorite, Adatepe
quartz monzonite, Yassiagil monzogranite and
Karakaya monzogranite. This monzonitic as-
sociation, showing also reverse zoning, pos-
sesses the mineralogical-chemical characte-
ristics of I-type (or HLo type) and calcalkaline
composition. The calcalkaline monzonitic as-
sociation of Cicekdag region is represented by
the Halach monzogranite which can be corre-
lated with the Yassiagil monzogranite by me-
ans of geological setting and mineralogical-
chemical characteristics. As for the alkaline
Baranadag quartz monzonite unit, it has been
solidified from an alkaline magma source as
the first production of fractional crystallizati-
on process. It typically represents the minera-
logical-chemical features of A-type, metalumi-
nous, high-K and silica oversaturated alkaline
association. The hybride magma source of the
calcalkaline monzonitic association in the
composite Yozgat batholith and Halagch mon-
zogranite in the Cicekdag region is conside-
red to be derived by the magma mixing type of
interaction between co-eval mafic and felsic
magmas. Among these mafic and felsic mag-
mas, the mafic one can be derived by a high
degree partial melting of enriched mantle so-
urce under adiabatic decompression mecha-
nism due to lithospheric delamination after
crustal thickening following Anatolide-Ponti-
de collision. Such an underplating mafic mag-
ma can also cause the melting of crustal rocks
which leads to produce felsic crustal melts, so
that, these two co-eval magma sources can be
mixed to generate a hybrid and calcalkaline
monzonitic magma. The alkaline magma of the
Baranadag quartz monzonite is assumed to be
derived from enriched mantle source rocks by
the same partial melting conditions and ge-
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odynamic context, but, relatively with a low-

degree of partial melting.

Torul (Giimiishane) cevresinde yiizeylenen
volkanitlerin petrografik ve jeokimyasal
ozellikleri/Geochemical and petrographical
features of the Torul (Giimiishane) volcanic
rocks

Ciineyt SEN, Abdullah KAYGUSUZ

K.T.U. Miih. Mim. Fak. Jeo. Miih. B6l. TRABZON

Dogu Pontid’lerin Kuzey-Giiney Zon gegisin-
de yer alan Torul ve ¢evresinde yiizeylenen
volkanik kayagclar petrografik ve kimyasal ola-
rak incelenmistir. Liyas, bazaltik bilesimli, to-
leyitik, kalk-alkalen karakterli volkanizma ile;
Ust Kretase kalk-alkalen karakterli andezitten
riyolite kadar yiiksek K’lu ve diisiik K’lu ol-
mak lizere iki magmatik seri ile; Eosen, ande-
zitik bilesimli, kalk-alkalen volkanizma ile
temsil edilir. 1z Element igerikleri, volkanitle-
rin kaynaginin Liyas’ta zenginlesmis, Ust Kre-
tase ve Eosen’de de yitim sonucu metasoma-
tizmaya ugramis okyanus ortasi bazalt manto-
su olabilecegini gostermektedir.

Chemical and petrographical features of the
Torul region volcanics,which are situated
transition of North-South Zones of Eastern
Pontides, are investigated. Liassic volcanics
are basaltic in composition and tholeiitic to
calc-alkaline in character. Two different mag-
matic suites (high-K and low-K), that are both
calc-alkaline and have andesitic to rhyolitic
rocks, represent Upper Cretaceous. Eocene
volcanic rocks are andesite in composition
and calc-alkaline in character. Trace element
contents of the Torul volcanics show that sour-
ces of those volcanics are enriched-MORB
mantle in Liassic, and metasomatised MORB
mantle in Upper Cretaceous and Eocene.
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MUHENDISLIK JEOLOJISI
OTURUMU-II

Engineering Geology Session-11

Arazi kullammm kapasitesi belirleme cahs-
malarinda yerbilim verilerinin uygulanma-
sina bir ornek: Asag Filyos Vadisi (Zongul-
dak, Bat1 Karadeniz)/A case study present-
ing the application of earth sciences princi-
ples in a land-use planning Study: Lower Fil-
yos Valley (Zonguldak, Western Black Sea).
T.Y. DUMAN, O. EMRE, A. E. AKCAY, S.
UYSAL, M. OZMUTAF, E. BOZBAY, O.
TONGAL ve M. SONMEZ

MTA Genl Miid. Jeo. Etiit. Dai. Bsk. ANKARA

Arazilerin planlamada verimli kullanilmasi
yoniindeki orgoriilii kararlar ancak, yerbilim
bulgularinin ortaya konmasi ve amacina yone-
lik dogru degerlendirilmeleri sonucu gercek-
lestirilebilir. Arazi kullanim kapasite nitelikle-
rinin belirlenmesi ¢aligmalarinda, ilgili bolge-
lere iliskin depremsellik, hidroloji, hidrojeolo-
ji, uygulamalar jeomorfoloji, genel jeoloji,
miihendislik jeolojisi ve jeoteknik aragtirma-
lardan olusturulan model caligmalarinin yer
secimi Oncesi, karar vericilere sunulmas1 ge-
rekmektedir. Yerbilim verilerinin yeterince
dikkate alinmadigi arazi kullamm planmala-
rinda zaman, maliyet ve ¢evre agisindan geri
dontisti olmayan sorunlarla karsilasilmasi ka-
¢inilmazdir. Asagi Filyos Vadisi’nde liman,
hava alani, serbest bolge ve organize sanayii
bolgesi yatirim projeleri bulunmaktadir. Bu
projelerin bir boliimiinde 6n arastirma calig-
malar1 devam ederken bir boliimiinde de ya-
pim calismalant siirmektedir. Boylesi biiyiik
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tasarimlarin yer se¢imlerinde ve gelecekte be-
raberinde getirecegi niifus artigiyla gereksinim
duyulacak yeni yerlesim alanlarinin belirlen-
mesine yonelik, arazi kullanim kapasitesinin
ortaya konmasi biiyiikk 6nem tagimaktadir. Bu
calismada, Asagi Filyos Vadisi’'nin arazi kul-
lanim kapasite arastirmalarninda, yerbilim veri-
leri belirlenmis ve yeni bir yaklasimla deger-
lendirilmistir.

Optimized land-use plays an important role in
the performance of urban planriing projects.
Reliability of land-use planning is a function
of an elaborated site selection study, which de-
pends on that of geological to geotechnical
model studies. In this connection, identificati-
on of geomorphology, geology, physiography
and climate, hydrogeology, engineering ge-
ology, seismicity and geotechnical characte-
ristics of a delineated area forms an essential
work. Decision-maker can only assesses the
project in terms of timing, cost and environ-
mental issues when convent data are availab-
le in land. Harbor, airport, organized indust-
rial district and free zone projects are being
conducted in Lower portion of the Filyos Val-
ley. Coordination of such large-scale engine-
ering projects taking the aforementioned crite-
ria into account has significant role to optimi-

ze the land-use.

Siileyman Demirel Havaalam zemininin si-
vilasma analizi/Liquefaction analysis of soils
in Siileyman Demirel Airport

Osman UYANIK, Ziiheyr KAMACI

SDU Miih. Mim. Fak. Jeofiz. Miih. Bsl. ISPARTA

Zeminin deprem sirasinda sivilasma potansi-
yeli, sismik ve zemin parametrelerine baghdur.
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Miihendislik acisindan sivilasmanin Onemi,
yeryiiziinde aktif deprem kusaklar igerisinde
bulunan iilkelerde depremlerin yikici etkilerin-
den korunmaktir. Bilindigi izere sivilasma po-
tansiyeli, kohezyonsuz zeminlerin bosluk suyu
basincimin artisi ve kayma mukavemetinin
azalmasi ile meydana gelmektedir. Azalmig
olan kayma mukavemeti, bosluk suyu basinci
fazlasina drenajindan sonra kazanilmaktadir.
Bu sekilde zemin elbetteki sivi haline gelir ve
lizerinde ingaa edilecek yiikii kaldiramaz. Dep-
rem esnasinda meydana gelen sivilasmanin
yol agtig1 bilyilik derecede yapisal hasarin in-
san hayatina ve ekonomiye olan olomsuz etki-
sinden dolay1 son zamanlarda bu konuda yapi-
lan aragtirmalar giinden giine artmakta ve
Onem kazanmaktadir. Sivilagsma potansiyeli-
nin saptanmasi jeoteknik agidan karmagik bir
problemdir. Cesitli arastirmacilar tarafindan
yapilan arastirmalarla degisik yontemler gelis-
tirilmistir. Bu ¢alismada arazi dencylerine da-
yanan jeofizik-sismik yontemler yardimiyla
yapilan zemin sivilasma analizinin hesaplan-
ma teknigi ayrintili olarak verilmis ve arazi or-
nekleriyle desteklenmistir. buradan hareketle
Burdur golii kuzeyinde ve kenarinda yer alan
S. Demirel Havaalan1 kumlu siltli zemininde
sismik yontemlerle yapilan arastirmalar sonu-
cunda olast bir deprem sirasinda sivilagsmasi
son derece uygun bolgeler saptanmis ve cesit-
li Onerilerde bulunulmustur.

The liquefaction potential of soils during
earthquake depends on seismic and soil para-
meters. A liquefaction analyses is usually done
in places where tectonic activity is relatively
high. lts significance arises due to desiring a
good protection from destroying effect of any
earthquake. As it is known the liquefaction ta-

kes place at the result of increasing saturation
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of cohesionless soil and decreasing its shear
resistance. The decreased shear resistance is
Joined in case exceeded amount of saturation
is drained. Such soil may undergo a failure
under loading conditions. Numerous studies
have been increasingly performed for the last
three decades about potential liquefaction
analyses seen in the literature. This is due to
that a possible liquefaction during an earthqu-
ake may destroy cities easily including human
life. This reason makes the liguefaction poten-
tial analyses important in geotechnique. As-
sessment of liquefaction potential is a very
complex problem. To solve this problem vari-
ous techniques have been developed by rese-

arches. In this study detailed information abo-

ut the computing technique of potential liqu- k

efaction analyses are given. The technique

includes geophysical seismic procedure and it

is supported with field examples. As a result of

the study done by seismic procedure, liquefac-
tion suggestions areas containing sandy soils
of S. Demirel Airport are determined in the
north of Burdur Lake.

Zemin mekaniginde kayma diizlemleri bo-
yunca olusan fabrik (doku) oriyantasyo-
nu/Fabric (texture) orientation along shear
planes in soil mechanics.

Hasan CETIN

C.U. Miih. Mim. Fak. Jeo. Miih. Bol. ADANA

Zemin mekaniginin konusunu olusturan ze-
minler bugiinkii dokularni, ilk olustuklarinda-
ki orijinal dokularinin fiziksel ve/veya kimya-
sal faktorler etkisiyle degismesi sonucu kaza-
nirlar. Fiziksel faktorlerden en 6nemlilerinden
bir tanesi zeminlerdeki siireksizlikler boyunca
olusan kaymadir. Kayma laboratuvarda kesme
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kutusu ve/veya basing deneyleri sonucunda
numunede veya arazide bir heyelan ve/veya
fay hareketi sonucu dogal olarak zeminde olu-
san kayma diizlemi boyunca olabilir. Kayma
diizlemi boyunca zemini olusturan taneler ve
taneler arasindaki bosluklar kayma diizlemine
uzakliklarina gore degisen oranlarda ve yon-
lerde oriyantasyona (yOnlenme) ugrarlar. Bu
yonlenmeler optik mikroskop altinda ¢alisila-
rak zeminlerdeki kayma diizlemlerini olustu-
ran asal gerilme (04, G5, G3) yonleri bulunup,
diger yontemlerle bulunan yonlerle karsilasti-
rilabilinir. Bu ¢aligmada gerek laboratuvar nu-
munelerinde dogal olmayan, gerekse de arazi-
de dogal olarak olugmug kayma diizlemleri bo-
yunca olugsan dokusal oriyantasyon c¢alismala-
r1 hakkinda bilgi verilip, bir aktif fay kayma
diizlemi boyunca iki farkli zeminde olugan do-
kusal oriyantasyon ¢alisma sonuglari sunula-
caktir.

Present fabrics of soils in soil mechanics are
obtained after the changes of their original
fabrics under the effects of physical and/or
chemical factors. One of the most important
physical factors is shearing along discontinu-
ities. Shearing may occur, artificially, in soil
specimens after failure in direct and/or comp-
ression tests in the laboratory, or, along shear
planes of a landslide and/or fault in the field,
naturally. Along shear planes, the grains and
pores of soils are oriented in different magni-
tudies and directions depending on their dis-
tances to the shear plane. Studying these ori-
entations under an optical microscope, the
principal stress (0}, O, 03) directions that
formed the shear plane in the soils can be de-
termined, and these directions can then be
compared with the directions found through

other methods. In this study, after giving some
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background information on orientation studies
along shear planes formed both artificially in
the laboratory and naturally in the field, the
results of an orientation study on two different

soils along an active fault will be presented.

Suya doygun olmayan kohezyonlu zeminle-
rin drenajh ve drenajsiz basin¢ deneylerin-
de kayma diizlemi boyunca olusan su igeri-
gi degisimleri/Water content changes along
shear planes in drained and undrained
compression tests for unsaturated cohesive
soils.

Hasan CETIN

C.U. Miih. Mim. Fak. Jeo. Miih. B6l. ADANA

Suya doygun kohezyonlu zeminlerde yapilan
basin¢ deneyleri sonucunda, genelde bu ze-
minlerin kayma mukavemetlerinin uygulanan
basincin uygulanma hizi (kesme hizi1) ile dog-
ru orantili olarak arttifi gézlenmis ve bunun
nedeninin ise kirilma esnasinda bosluk suyu-
nun kayma diizleminden uzaklagsmasi sonu-
cunda efektif gerilmenin artmasi gosterilmis-
tir. Suya doygun zeminler iizerinde yapilan bu
¢aligmalar kayma diizleminden uzaklastikca
su igeriginin arttifin1 gostermistir. Ancak, mii-
hendislik projelerinde karsilasilan zeminlerin
biiylik bir kismi yeralti suyunun iizerinde olup
suya doygun olmayan zeminleri icermektedir.
Bu ¢aligmada suya doygun olmayan zeminler-
de drenajli ve drenajsiz basing deneylerinde
kayma diizlemi boyunca olusan su igerigi de-
gisimleri incelenmistir. Sonuglar drenajsiz de-
neylerde kirilma diizleminden uzaklastikca su
ieriginin arttifim gosterirken, drenajli deney-
lerde kayma diizlemi boyunca su igeriginin be-
lirgin bir sekilde degismedigini gostermistir.
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Studies on saturated cohesive soils show that
the shear strength of these soils generally inc-
reases as the rate of shear is increased. It is
shown that, this is because, during shear, ef-
fective stress increases as the rate of shear
increases and pore water moves away from
the plane of shear. These studies on saturated
soils show that the water content increases
away from the shear plane. But many of the
soils encountered in engineering practice are
above the water table and therefore, include
unsaturated or partially saturated soils. In this
study, water content changes along shear pla-
nes in drained and undrained compression
tests for unsaturated or partially saturated co-
hesive soils were investigated. The results
show that while there is a noticeable water
content increase away from the failure planes
in the undrained tests, there seems to be not
much water content change in the drained

tests.

Miihendislik jeolojisinde kaya ve zemin
kavramlar1 ve kazi simflamasi (KLAS) ile
ilgili diisiinceler ve oneriler/Thoughts and
suggestions related to excavation classificati-
on (class) and rock and soil concepts on en-
gineering geology.

Erdal SEKERCIOGLU

DSI Gen. Miid. Jeotek. Hiz. ve Yeraltisu. Dai. ANKARA

Miihendislik jeolojisinde 6zellikle son 50 yil
icinde biiyiik gelismeler kaydedilmistir. Artik
kaya ve zemin tamimlamalan uluslararasinda
standart hale gelmis parametreler ve simgeler-
le belirtilmekte ve matematiksel yontemlerle
hesaplanmaktadir. Miihendislik jeolojisindeki
bu gelismeler 6zellikle matematiksel calisma
yontemleri, jeolojik ve jeoteknik verilerin kisi-
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sel bilgi ve yorumlara birakilmaksizin daha
gercekei ve somut olarak hesaplanabilmesini
saglamaktadir. Bu ¢alisma yontemlerinin her
tiirlii insaatta en 6nemli harcama kalemlierin-
den birini olugturan kaz1 siniflamasinda da uy-
gulanmas1 bilyiik yarar saglayacaktir. Uzun
yillardan beri O6demelere esas teskil etmek
amaciyla kullamilmakta olan kazi simiflamasi-
mn, miihendislik jeolojisindeki bu gelismele-
rin 15181 altinda yeniden gozden gegirilerek ge-
rekli degisiklik ve diizenlemelerin yapilmasi,
bu konuda yapilan ¢aligmalara 151k tutacak ve
daha gercekgi siniflamalar yapilmasina yar-
dimar olacaktir. Kazi simiflamasi basitlestirile-
rek daha kolay anlasilir ve uygulanabilir sekle
doniigtiiriilmelidir. Stmiflamada kazi ortamlan,
kaya ve zemin olmak iizere iki ana simifa aynl-
maly, her iki sinif jeolojik ve jeoteknik 6zellik-
leri dikkate alinarak kendi iginde alt boliimle-
re ayrnilmalidir. Her kazi gurubunun tanimlan-
masinda tamimlama kriterleri olarak kaya ve
zeminlerin isimleri yerine, bunlarin jeolojik ve
jeoteknik ozellikleri (sertlik, ayrisma, yapisal
durum, dayamim, jeomekanik Ozellikler vb.)
dikkate alinmahdir. Degerlendirme kriterleri,
smiflamay1 yapacak kisi veya kisilerin yoru-
muna birakilmayacak sekilde sayisal ve objek-
tif verilere dayandirilmali, gereken durumlar-
da laboratuvar deneylerine bagvurularak so-
nuglar desteklenmelidir. Kaz1 siniflamasinda
yer alan terminoloji yanhishiklan diizeltilmeli-
dir. Zemin terimi siniflama i¢inde “yer, ortam”
anlaminda kullanilmaktadir. Oysa ki miihen-
dislik biliminde bu terim ¢imentolanmis veya
az ¢imentolanmig, ayrnismus kumlu, siltli, killi
malzeme i¢in kullanilmaktadir. Bu nedenle ka-
ya zeminler, toprak zeminler, bal¢ik zeminler
terimleri yerine, zemin kazilan, kaya kazilan
terimleri kullanilmalidir. Simiflama i¢inde yer
alan ve jeolojik yonden bir anlam ifade etme-
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yen veya yanlig anlamu olan “cliriik kaya, be-
tonlagmis konglomera, taglagmms kil” gibi ta-
mmlar kullanilmamalidir. Bu Oneriler dogrul-
tusunda hazirlanmis ve daha gercekgi oldugu
diigiiniilen bir kaz1 siniflamasi1 kurultayda su-
nulacaktir.

In engineering geology, significant develop-
ments have been recorded especially during
recent 50 years. Rock and soil descriptions ha-
ve been shown by parameters and symbols
which are international standarts, and calcu-
lated by mathematical methods. Without con-
sidering the indivudual knowledge and com-
ments, these developments, especially mathe-
matical studying methods on the engineering
geology provide that geological and geotech-
nical data can be calculated in more realistic
and concrete way. Application of these stud-
ying methods on excavation classification
which is composed of one of the most importat
outley items in every kind of construction
works will provide important advantage. That
excavation classification which has been used
for the purpose of forming the base for pay-
ments for long years is, in a necessary way,
modified and revised by scrutunizing under
the light of these developments in engineering
geology will help that the more realistic clas-
sification is done and will lighten on the studi-
es about this subject. The excavation classifi-
cation must be transformed in an easier un-
derstandable and applicable form. For classi-
fication, excavation material must be divided
into two main classes as rock and soil, and
both classes must also be divided into subclas-
ses by taking their geological and geotechni-
cal properties into consideration. For descrip-
tions of each excavation group, geological and
geotechnical properties of rock and soil (hard-
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ness, weathering, structural condition
strength, geomechanical properties, etc.) must
be considered as description criteria instead
of their names. Evalution criteria must be ba-
sed on the numerical and objective data witho-
ut leaving them to comments of person or per-
sons who will make the classification, and un-
der necessary test methods. Terminology er-
rors in excavation classification must be cor-
rected. Them term “soil” has been used in the
meaning of “place” in classification. In fact,
this term has been used for the cemented or
less cemented and weathered sandy, silty, cla-
yey material in engineering science. For this
reason, the terms of soil excavations and rock
excavations must be used instead of rockysoil
and muddy soil. Descriptions such as “rotten
rock, cemented conglomerate, etc. “which are
in classification and have no meaning in ge-
ological terminology or have incorrect me-
aning, mustn’t be used. An excavation classifi-
cation which is considered more realistic and
has been prepared parallel to this suggestion
will be presented in this general assembly.

Bir boyutlu sikisma altinda yamusak killer-
de yapisal etkilerin belirlenmesi/Determina-
tion of structure effect under one-dimensi-
onal compression on soft clays.

Osman SIVRIKAYA!, Fahri OZBAYOG-
LU!, Abdurrahman LERM12

1 N.U. Miih. Mim. Fak. Insaat Miih. Bél. NIGDE

2 N.U. Miih. Mim. Fak. Jeol. Miih. Bsl. NIGDE

Dogada killer; olusumu, birikimi ve gesitli je-
olojik olaylar sonucu 6zel “yap1”ya sahip olur-
lar. Killer, olusumunda ve yiiklenmesinde bir
boyutlu konsolidasyon oturmasina maruz ka-
lirlar. Bu olay, laboratuvar sartlarinda odeo-

4

meter vasitasiyla killerin bir boyutlu davranisi
olarak incelenmigtir. Dogal killerin gergek
davranmisim1 belirlemek olduk¢a zordur. Ter-
zaghi’nin bir boyutlu konsolidasyon teorisinde
yapisal etkiyi ihmal etmesinin eksikligi vurgu-
lanmis ve Ca ve Co/Cc yoluyla yapisal etkinin
onemi ve farkinm1 anlamaya yonelik parametre
olarak Onerilmistir. Ayrica, yapisal etki ilk
bosluk oran1 ve gerilme ge¢misi kadar 6neme
sahip oldugu gosterilmistir.

Clays in nature have “structure” due to vari-
ous geological processes (e.g. physical and
chemical changes). Clays are compressed
one-dimensionally during deposition and lo-
ading. The behaviour of clay on one-dimensi-
onal compression is examined under the labo-
ratory conditions. It is very difficult to observe
the true behaviour of a natural structured
clay. The lack of structure effect on Terzaghi’s
one dimensional consolidation theory is emp-
hasized and it is suggested that Ca and Co/Ce
can be used for understanding and recogni-
zing the structure effect. In addition, it is
shown that the structure is as important as the

initial void ratio and stress-history.
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HIDROJEOLOJi OTURUMU

Hydrogeology Sessién

Basingh bir fiziksel akifer modelinde pom-
palama denemesi verilerinin analitik ve sa-
yisal yontemlerle analizi/Analytical and nu-
merical analyses of pumping test data of a
physical confined aquifer model.

Nilgiin DOGDU, Levent TEZCAN

H.U. Miih. Fak. Jeo.(Hidrojeoloji) Miih. Bol. ANKARA

Fiziksel bir model ile basingh akiferlerde den-
gesiz akim kosullarinda gerceklestirilen pom-
palama denemeleri verileri analitik ve sayisal
modeller ile degerlendirilerek, akifer paramet-
relerinin belirlenmesinde kullamilan Theis
yonteminin yeterliligi ve temsil edicilifi aras-
tinlmustir. Hidrolik parametreleri bilinen fizik-
sel bir'basmgh akifer modelinde ideal ortam
kosullar saglanarak dengesiz akim kosullarin-
da pompalama denemeleri yapilmistir. Theis
yonteminin dayandig tiim varsayimlarin ger-
ceklestirildigi bu laboratuvar modelinde, ce-
kim kuyusunun etrafinda yeralan ¢ok sayida
piyozemetre ile hidrolik yiikiin alansal degisi-
mi zamana bagh olarak hassas bir sekilde goz-
lenmistir. Ancak Theis yontemi ile farkli uzak-
liklarda yeralan piyezometrelerde belirlenen
hidrolik iletkenlik katsayilarinin, birbirlerin-
den ve laboratuvarda permeametre aracilifiyla
belirlenen hidrolik iletkenlik katsayisindan
farkli oldugu goriilmiistiir. Theis esitligi ile be-
lirlenen hidrolik yiik dagiliminin da, fiziksel
modelde gozlenen hidrolik yiik dagilimiyla
uyumlu olmadigi, buna karsihk MODFLOW
sayisal modeli ile akiferdeki hidrolik yiik dagi-
Iiminin ortam kosullarina uygun bir sekilde
benzestirilebildigi belirlenmistir.
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The validity and efficiency of the Theis method
is evaluated by numerical and analytical
analyses in a physical confined aquifer model.
The unsteady pump tests were carried out in
an idealized confined aquifer model with
known and homogeneous hydraulic properti-
es. All assumptions of the Theis method were
met in the physical model and the drawdown-
time relations were observed preciously in se-
veral piezometers around the pumping well.
Different values of the hydrolic conductivity
coefficients were estimated when different pi-
ezometers were considered in calculations de-
pending on the the radial distance of the piezo-
meters to the pumping well. The values are far
from the hydraulic conductivity of the aquifer
material determined by the standard perme-
ameters in the laboratory. The analytical
hydraulic head distributions estimated by The-
is method is also far from the head distributi-
ons observed in the physical model, whereas
numerical simulation of head distribution
using MODFLOW model perfectly matches
the observed values.

Yeraltisuyu isletmelerinde son seviyenin ve
emniyetli verimin tahmini/Prediction of the
final dynamic level and safe field in ground-
water exploiRation areas.

Orhan DUMLU, Erkan BOZKURTOGLU
LT.0, Jeoloji Miih. Bol. ISTANBUL

Yeraltisuyu isletmesi planlanan akiferlerde,
akifer capinda belli miktarda su ¢ekimine kar-
st kuyularda beklenen son dinamik seviyenin
bilinmesi akiferden c¢ekilebilecek emniyetli
verimin tayini ve fizibilite ¢caligmalar i¢in ge-
reklidir. Boylece agilacak kuyu sayisi, kuyular
icin uygun pompa se¢imi ve muhtemel enerji
tiikketimi i¢in 6n tahminlerde bulunmak miim-
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kiin olur. Ancak yeraltisuyu igletmesi planla-
nan akiferler i¢in baslangigta bu amagla kulla-
nilabilecek yeterli bilgi yoktur. Genellikle
mevcut bilgilerin yetersizligi akifer geometri-
sini ve akiferin hidrolik katsayilarinin ova ¢a-
pinda dagilimini aydinlatmaya yetmedigi igin,
model calismalar da giiven vermez. Bu ¢alis-
mada, yeraltisuyu biancosu 6zellikle akarsu ve
kaynaklarin baz akimu ile belirlenen fakat hid-
rolik katsayilar1 yeterince bilinmeyen akifer-
lerde belli miktarda su ¢ekimi ile akifer ¢capin-
da yeraltisuyu isletmesine gegilmesi halinde
ulasilmasi beklenen su seviyesinin 6n tahmini
konusu incelenmistir. Incelemede akiferdeki
beslenme ve su ¢ekiminin dedismedigi varsa-
yilmustir. Boylece akiferin emniyetli verimi ve
fizibilitesi ile ilgili 6n bilgiler elde edilebile-
cektir. Calismalarda, isletme esnasinda akarsu
ve gollerden beslenme olmadigi varsayilmig-
tir. Ayrica bir akiferden, beslenme (veya bo-
salmasindan) daha az su ¢ekilmesine ragmen
(bilinenin aksine) yeraltisu seviyesinin diisme-
sinin ka¢imilmaz oldugu gosterilmistir.

In order to estimate the safe yield of a basin
and to study feasibility of a project, it is neces-
sary to determine water potential of the basin,
the numbers of production wells, final dyna-
mic level and capacity and number of the
pumps. It is very difficult to find these informa-
tion at the begining of the project and to study
feasibility of the project. In this study, some
methods are suggested to estimate the final
dynamic water level in production well witho-
ut using aquifer hydraulic coefficient. It is as-
sumed that recharge and pumping are uniform
all over the aquifer.

TMMOB
JEOLOJi MUHENDISLERI ODASI
Yayinlari 45’e ulasti
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Biiyiik dlcekli karmagik akifer sistemlerin-
de yeraltisuyu akiminin modellenmesi/Mo-
delling of groundwater flow in large scale
complex aquifer systems.

B. Teoman MERIC, Levent TEZCAN
H.U. Ulus. Karst Su Kay. Uy. ve Aras. Merk. ANKARA

Karmagik yapiya sahip biiyiik 6l¢ekli hidroje-
olojik sistemlerde yeraltisuyu akim ortaminin
stirekli olmamas1 durumunda akim dinamigi-
nin Darcy yasasina dayanan siirekli ortam mo-
delleri ile benzestirilmesi miimkiin degildir.
Yapinin karmasasi sebebiyle bu tiir sistemler-
de bolgesel yeralisuyu dolagiminin agiklan-
masl, beslenme ve bosalim bolgelerinin belir-
lenmesi ve yeraltisuyu biit¢esinin hesaplanma-
sinda 6nemli giicliikler ile karsilagilmaktadir.
Bu nedenle bu tiir biiyiik 6lgekli akifer sistem-
lerinde uygulanmak iizere siirekli ortam yakla-
simindan bagimsiz, topografya tabanli 3 bo-
yutlu bir yeraltisuyu akim modeli gelistirilmis-
tir. Gelistirilen model Antalya traverten akifer
sisteminde uygulanms ve yapilan bu calisma
sonucu karstik kaynaklarin gozlenen ve model
tarafindan hesaplanan ortalama akim degerleri
arasinda iyi bir iliski saglanmigtur.

The continuity models based on the Darcy law
are not able to simulate the flow dynamics of
the discontinuos large scale complex aquifer
systems. The complex structure of such aquifer
systems causes difficulties in the explanation
of the groundwater circulation, in determina-
tion of the recharge and discharge zones, and
in estimation of the groundwater budget. To-
pography based 3D groundwater flow model
was developed which independent from the
continuity of the system. The model was appli-
ed to the Antalya travertine aquifer system and
a satisfactory relation between the observed
and simulated mean discharge values of the
major karst springs was achieved,
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Cok Kirletilmis bir sehir akarsuyunun kom-
su akifer sistemleri iizerine etkisi/The influ-
ence of a heavily polluted urban river on the
adjacent aquifer systems.

Mehmet CELIK!, Kamil KAYABALI!, Fevzi
ISBILIR2, Hikmet KARATOSUN?Z, Zafer
ARIGUN!, Ayhan KOCBAY'!

1 A. U. Fen. Fak. Jeo. Miih. B6l. ANKARA

2 A. Biiyiiksehir Bel. Su Kalite Kont. Lab. ANKARA

Yeralt1 suyu kirliligini etkileyen faktiorlerden
biri yiizey suyu kirliligidir. Sehir i¢inden akan
dereler yagis veya ayrilmamis kanalizasyon
atiklarinin dogrudan akarsuya bosalmasiyla
sik sik kanalizasyon tagsmalarina konu edilmis-
tir. Ankara Cayi, Tiirkiye’nin baskenti ve ikin-
ci en biiyiik kenti olan Ankara sehri boyunca
akan, bu sekilde kirletilmig bir akarsudur. An-
kara’daki aliivyon akiferler Ankara Cay1i’na
komsu ve onunla baglantili olarak degerlendir-
meye deger nitelikte yeralt1 suyu potansiyeline
sahiptir. Yeralt1 suyu kalitesinin su andaki du-
rumu igilebilir su standartlarindan uzaktir. An-
kara’da yeralti suyu kirliligine sebep olan An-
kara Cayi, ayrnilmamig kanalizasyon atif, yii-
zey sulan ve diger yaygin kaynaklar tarafin-
dan yogun bir sekilde kirletilmistir. Yogun
kirletilmis Ankara Cayr’min komsu aliivyon
akiferlerdeki yeralti suyu kirliligi iizerine etki-
sini aragtirabilmek igin 1996 yil1 boyunca ¢ay
iizerindeki 5 Ornekleme noktasi ve aliivyon
akiferde acilan pompaj kuyularindan segilen
25 adet su noktas1 denetlenmistir. Su 6rnekleri
hem yiizey hem de yeralt1 suyundan 5 ayr or-
nekleme periyodunda toplanmigtir. Sulardaki
temel iyonlar, kirlilik parametreleri ve agir
metallerin kimyasal analizleri yapilmistir. An-
kara Cayr’nda organik kirlilik yaygin iken,
TCK ve adir metal konsantrasyonlan diigiik-
tiir. Ankara Cay1’nin yeralt suyu kalitesini ve
kirliligini biraz olsun etkileyebilecegi fikrin-
den haraketle caydan farkli mesafelerdeki bir
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seri sondaj kuyusunda caydan uzaklastik¢a,
mesafe ile etkinin azalabilecegi dort kirlilik pa-
rametresi kullanilarak test edilmigtir. Ankara
Cayr’min, cayla baglantih akifer sistemlerini
acikca etkiledigi sonucu ¢ikanlmistir. Bu iki ne-
dene dayanir: yeralti suyunda su yogunlugunun
artmasina (sulanma) bagh olarak kirliligin azal-
mas1 ve Ankara Cay1 tabaninin ¢ok ince taneli,
¢ok az gecirgen materyallerden olusmasidir.

One of the factors influencing groundwater
contamination is the surface water pollution.
Urban rivers are often subjected to owerflo-
wing of sewage caused by rainfall or direct
discharge of raw sewage. Ankara river, run-
ning through the City of Ankara, the capital
and second largest metropolitan of Turkey, is
one of such rivers. Alluvial aquifers in Ankara
are adjacent to Ankara river and its tributari-
es with considerable groundwater potential.
The present status of groundwater quality is
far away from potable water standards. Gro-
undwater contamination in Ankara is suspec-
ted to be caused by Ankara river, which is he-
avily polluted by raw sewage discharge, surfa-
ce runoff and other common sources. In order
to investigate the influence of heavily polluted
Ankara river on the groundwater contaminati-
on in the adjacent alluvial aquifers five samp-
ling stations on Ankara river and twenty-five
water wells were monitored during 1996. At fi-
ve different sampling periods, water samples
were collected from both surface water and
groundwater. Chemical analyses of major ions
in natural waters, pollution parameters and
heavy metals were carried out. The organic
pollution prevails in Ankara river whereas
TDS and heavy metal concentrations are con-
siderably low. Starting from the idea that An-
kara river somewhat influences the groundwa-
ter quality and the contaminants in groundwa-
ter should attenuate with respect to distance, a
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series of water wells in a certain area, each
having different distance from the river, were
examined using four pollution parameters. It
is concluded that Ankara river barely influen-
ces the aquifer systems in connection. This is
attributed to two reasons: rapid attenuation of
contaminants due to dilution in groundwater
and a blanket of very fine sized materials co-
vering the bottom of Ankara river.

Terkedilmis kati atik sahalarmin neden ol-
dugu yeraltisuyu Kirlenmesini belirlemede
jeoelektrik ve hidrokimya yontemlerinin
kullamlmasy/Using of the geoelectric and
hydrochemical methods to determine gro-
undwater contamination caused by solid was-
te disposal sites

Kamil KAYABALI!, Fethi Ahmet YUK-
SEL?2, Tekin YEKEN3

1 A.U. Fen Fak. Jeo. Miih. Bol. ANKARA
2 1. U. Miih. Fak. Jeofiz. Miih. Bol. ISTANBUL

3 KOU. Mim. Miih. Fak. Jeofiz. Miih. Bol.

Kati atk depolama sahalarinin ¢evre lizerine
olan en nemli etkilerinden biri yeraltisuyu
kirlenmesidir. Yeraltisularinin kirlenmesi ¢ok
kolay, temizlenmesi ise uzun zaman gerektiren
ve pahal1 bir islemdir. Kat1 atik depolama sa-
halann kapandiktan uzun bir siire sonra daha
kirli s1zint1 suyu iiretmeye devam ederler. Ka-
t1 atik depolama sahalarinin neden oldugu ye-
ralisuyu kirlenmesini hidrokimya ve jeofizik
yontemlerle aragtirmak amaciyla Halkali (Is-
tanbul) kat1 atik depolama alani uygulama ye-
ri olarak secilmistir. 1994 yilinda depolanma-
sina son verilen atik sahasi iki'yam aliivyonla
dolu vadilerle ¢evrili olan uzunca bir sirt iize-
rinde yeralir. Kat1 atik sahasma dogudan kom-
su olan Menekse vadisinde sizinti suyu ¢ikis
yerine komsu alanda vadiyi enine kesen iki hat
boyunca sondajlar yapilmig; bu kuyularda de-
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gisik derinliklerden yeraltisuyu 6rnnekleri top-
lanmustir. Ornekler iizerinde yapilan kimyasal
analiz sonuglarnina gore bir kirlenme napinin
varlig sozkonusudur. Ozellikle TDS ve kloriir
konsantrasyon dagilimlan kati atik sahasindan
yatay yonde uzaklastikca azalmakta; diisey
yonde ise artmaktadir. On iki lokasyonda yapi-
lan Diisey Elektrik Sondajlar kirlenmenin ol-
madig1 yerde yiiksek 6zdireng degerleri verir-
ken; s1izint1 suyu ¢ikis noktalarina yakin hatlar
boyunca oldukca diisiik 6zdireng degerleri
vermigtir. Jeoelektrik 6zdireng prospeksiyon
sonuclarindan elde edilen verilere gore iki de-
gisik kirlenme napiin varligi sézkonusudur.
Hidrokimya ve jeoelektrik sonuglarinin kore-
lasyonundan dikkate deger olumlu bir sonug
elde edilememistir. Bunda rol oynayan faktor
ise rezistivite yonteminin diisey yonde kisa
mesafedeki konsantrasyon degisimlerini du-
yarh bir sekilde ortaya koyamamasidir.

Solid waste disposal sites have many impacts
on the environment, one of which is the gro-
undwater contamination. Clean-up of conta-
minated aquifers is a long lasting and expensi-
ve procedure. Solid waste disposal sites conti-
nue to produce leachate for decades after clo-
sure. In order to invastigate the groundwater
contamination by solid waste disposal sites
using the hydrochemical and geophysical met-
hods, Halkali (Istanbul-Tiirkive) solid waste
disposal site which was closed in 1994 was se-
lected. Halkali disposal site lies on a ridge
between two valleys filled with alluvium. A to-
tal of 6 boreholes were drilled on wo lines acc-
ross the Menekge valley adjacent to the Halka-
lv site. Groundwater samples collected from
these holes were tested for various contami-
nant parameters. The results indicate that TDS
and chloride concentrations decrease in the
horizontal distance away from the waste site
whereas they increase with depth. Vertical
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electrical soundings carried out at 12 locati-
ons yield high resistivity values at the upstre-
am part of Menekse valley while low values
were obtained from the locations nearby the
leachate seepage points. Two contamination
plumes were detected based on the results of
geophysical survey. A comparison made bet-
ween the results of chemical analyses on water
samples and the resistvity values for the cor-
responding sampling depths did not yield a
meaningful correlation. It is attributed largely
to nature of the resistivity method itself.

Geng yeraltisularinda yas belirleme: Klo-
roflorokarbonlar (CFC) ve diger alternatif
teknikler/Dating of young groundwaters:
Chlorofluorocarbons (CFC) and other alter-
native techniques.

C. Serdar BAYARI, Levent TEZCAN
H.U. Jeo. Miih. B5l. ANKARA

Yeraltina girigleri 1945 yilindan sonra gergek-
lesen “genc” yeraltisularinda yas belirleme
ozellikle kirletici tagimimi arastirilmasina yo-
nelik hidrojeolojik ¢aligmalarda gereksinim
duyulan temel bir parametredir. Giiniimiizde
trityum/helyum-3, kripton-85 izotoplarindan
ve atmosferik kokenli kloroflorokarbon (CFC)
gazlarindan yararlanilarak geng yeraltisularin-
da yas belirlenebilmektedir. Bu calismada,
anilan yOntemlerin uygulamisi ve klorofloro-
karbon yOnteminin avantajlar1 agiklanmakta-
dir.

Dating of “young” groundwaters infiltrated
after 1945 is an important parameter required
in hydrogeologic studies that are especillay
oriented to pollutant transport. Recently, triti-
um/helium-3, kripton-85 isotopes and chlorof-
luorocarbon (CFC) gases of atmospheric ori-
gin have been utilized in determination of the
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age of young groundwater. Application of the-
se methods and the advantages of chlorofluro-
carbons are explained in this study.

Aladag (Yahyali-Kayseri) akiferinde fizik-
sel, kimyasal ve izotopik parametreler ile
kloroflorokarbon yaslar1 arasindaki iliski-
ler/Relationships between the CFC ages and
the physical, chemical and isotopic paramet-
res in the Aladag aquifer (Yahyali-Kayseri)
N. Nur OZYURT, C. Serdar BAYARI

H.U. Jeo. Miih. B6l. ANKARA

Atmosferik kdkenli CFC gazlar1 1980°1i yilla-
rin sonlarindan itibaren yeraltisuyu yas belirte-
ci olarak kullamlmaktadir. Aladag karstik aki-
ferinde yiiriitiilen bu ¢alismada bolgesel yeral-
tisuyu akim yolu boyunca segilen kaynaklarin
CFC yaslarinin 7-8 ile 25 yil arasinda degisti-
§i belirlenmigtir. Belirlenen yeraltisuyu CFC
yaslarinin yas belirleyici olarak kullamlan di-
ger fiziksel, kimyasal ve izotopik parametreler
ile karsilagtirilmasi sonucunda yeraltisuyu
CFC yaglan ile fiziksel ve kimyasal paramet-
relerin uyumluluk gosterdigi belirlenmistir.
Ayrica, yeraltisuyu trityum igerikleri ile CFC-
11 ve CFC-12 yaglarinin nicel ve nitel karsi-
lastirilmasi sonucunda bu yag belirleme yonte-
minin karstik akiferlerde de etkin bigimde uy-
gulanabilecegi anlagilmistir.

CFC gases of atmospheric origin have been used
as groundwater age-indicators since the late
1980s. CFC ages of groundwater samples from
Aladag karstic aquifer were found to range bet-
ween 7-8 to 25 years. Comparison of calculated
CFC ages with the physical and chemical pro-
perties of groundwater indicates a strong positi-
ve correlation. Moreover, the tritium and CFC
composition of groundwater along the regional
flow path were found to vary harmoniously.
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TEKTONIK OTURUMU

Tectonics Session

Seydisehir (Konya) giineyinin tektoni-
gi/Tectonics of south of Seydisehir, Konya
Tahsin METIN!, Vedat TOPRAK?

1 Iller Bank. Gen. Miid. ANKARA

2 ODTU Jeo. Mith. B&l. ANKARA

Orta Toroslarin kuzeyinde yeralan inceleme
alininda ii¢ kaya toplulugu yiizeyler. bunlar
Geyikdag: Birligi, olistostromal bir flis (Agag-
tepe formasyonu) ve Bolkardag birligidir. Bu
kaya topluluklar i¢inde gozlenen tektonik ya-
pilar paleotektonik donem iiriinii olan bindir-
meler ile neotektonik dénem iiriinii olan nor-
mal faylardir. U¢ kaya grubunun tektonik do-
kanagim belirleyen bindirmeler kuzeydogudan
giiney-batiya dogru hareket etmistir. Alttaki
bindirmenin yasi Orta Eosendir, iistteki i¢in
yas verisi yoktur. Normal faylar bashca iki
yonde gelismistir. Bunlardan KB-GD yoniin-
dekiler ana faylar olup alanda bir horst-graben
sistemi gelistirmislerdir. Bu faylardan sekizi
tanimlanarak adlandinlmistir. Faylar iizerinde
550-600 m’yi asan diisey atimlar saptanmustir.
KD-GB yoniinde gelismis ikinci fay grubu ise
ana faylara dik gelismis “accommodation” tii-
rii faylardir. Faylar boyunca 6l¢iilen kayma li-
neasyon verilerine gore normal faylar asil ola-
rak egim atimli olmakla birlikte, belirli oran-
larda yanal bilesenlere de sahiptirler. P-T diag-
rami metodu ile yapilan ¢dzemlere gore ege-
men stresler su yonlerde gelismistir.c, = 77,
304K; 6,=10, 160 K ve 0,3=0.8, 069 K.
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Three rock associations are exposed within
the study area which is located to the north of
Central Taurides. These are Geyikdagi Unit,
an olistostromal flysch (Agagtepe formation)
and Bolkardag: Unit. The tectonic structures
developed within these units are the overth-
rusts of the paleotectonic period, and normal
faults of the neotectonic period. The Overth-
rust which define the tecnoic boundaries of
three rock associations moved from northeast
towards southwest. The age of the lower
overthrust is Middle Eocene; there is no age
data for the upper one. Normal faults are de-
veloped in two dominant directions. The NW-
SE striking faults are the main faults and deve-
loped a horst-graben system in the area. Eight
of these faults are identifed anc named. They
have vertical throws more than 550-6C0 m.
The NE-SW striking second fault group, on the
other hand, are accommodation faults which
are developed peryendicular to the main fa-
luts. According to slip lineation data the nor-
mal faults are dominantly dip slip although
they have certain lateral components. The
principal stress directions, according to P-T
diagram method are, 6; = 77, 304K; 0,=10,
160 K ve o03= 0.8, 069 K.

Gokova Grabeni’nin iki-boyutlu jenelektrik
goriintiilemesi/Two-dimensional geoelectric
imaging of Gikova Graben

llyas CAGLAR!, M. H. LOKE?, Erol DU-
VARCI3

1 1.T.0. Mad. Fak. Jeofiz. Miih. B&l. ISTANBUL

2 School of Earth Sci., Univ. of Birmingham U.K.

3 MTA Gen. Miid. Jeofiz. Etiit. Dui. ANKARA

Gokova rift sisteminin doguda karasal kesi-
minde yer alan Gokova Grabeni’nin yeralti je-
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olojik yapisini belirlemek ve 6zdireng yapisini
aciklamak icin jeoelektrik ol¢iimler yapilmis-
tir. Jeoelektrik 6zdireng haritalarinin niteliksel
degerlendirilmelerinden Kuvaterner ortii bi-
rimlerinin (£ 50 ohm-m) graben baseninin da-
ha ¢ok dogu kesiminde yaygin oldugu belir-
lenmistir. Burada aliivyonal katman bati ke-
simdekine karsin daha kalindir. Yerin derin
kesimlerindeki Alt Miyosen yash kayaclarn
toplam 6zdirencinin azalmasinda bolgede ege-
men karstik kiregtaglarinin aktif islev tistlendi-
&i gozlenir. Ters ¢oziimden elde edilen iki-bo-
yutlu jeoelektrik modeller yapisal ¢atinin, ba-
senin kuzey ve giiney kiyilarindaki dogu-bati
uzanim gosteren iki etkili fay zonu ile sekillen-
dirildigini belirgin olarak ag¢iga c¢ikarir. Bu
faylardan basenin kuzey kenarindaki agikca
normal fay1 isaret etmeyecek bigimde karma-
siktir. Ayrica iki-boyutlu jeoelektrik modelle-
rin yorumlanmasi sonucu basenin i¢inde mey-
dana gelen dogu-bati ve kuzey-giiney (Yata-
gan-Mugla riftinin isareti) uzanimh degisik or-
tiilii faylarin varligi agiklik kazanir.

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

ined from inversion scheme clearly reveal that
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the structural pattern is formed by two intensi-
vely faulting zones with east-west trend deve-
loped in south and north margin of the basin.
One of these faults in northern margin of ba-
sin seems more complex as couldn’t clearly in-
dicated normal faults. Additionally, several
buried faults occured inside the basin with
east-west and south-north (signature of Yata-
gan-Mugla rift) directions are interpreted
from two-dimensional geoelectrical models.

Afyon Zonu’nda Devoniyen oncesi ¢ok ev-
reli metamorfizma/Pre-Devonian polymeta-
morphism in the Afyon Zone

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

H.U. Jeo. Miih. B6l. ANKARA

Afyon Zonu, batida Menderes Masifi, giiney-
de Sultandaglar ve doguda Orta Anadolu Ma-
sifleri tarafindan c¢evrili diisiik - orta dereceli
metamorfik bir kusaktir. Sedimanter kokenli
metamorfik kayaclarin gozlendigi litolojiler
Afyon Metamorfitleri olarak adlandirilir. Af-
yon Metamorfitleri farkli litolojik ve defor-
masyon Ozelliklerine gore iki alt gruba ayril-
maktadir. Alt Metamorfitler mika-gist ve ku-
varsitlerden olusmakta, felsik karakterli meta-
riyolitler tarafindan kesilmektedir. Meta-riyo-
litlerden elde edilen radyometrik yaglar Orta
Kambriyen’e isaret etmektedir. Alt Metamor-
fit’e ait istif muhtemelen Kambriyen sonu Or-
dovisiyen basinda diisiik sicaklik/diisiik-orta
basing kosullarinda orojenik metamorfizma
(M1) gecirmis ve c¢ok evreli deformasyonlar-
dan (F1, F2, F3) etkilenmistir. Petrolojik bul-
gular Kklorit-biyotit-granat-sillimanit zonlan-
masi1 seklinde tanimlanan ilerleyen metamor-
fizmaya isaret etmektedir. Ust Metamorfitler
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meta-konglomera, fillit ve mermerlerden olus-
maktadir. Klorit-biyotit-kloritoyid-andalu-
zit/disten mineral zonlanmasi diisiik sicaklik /
orta - yiiksek basing kosullarinda gelisen ikin-
ci bir metamorfizmaya (M2) ve de ¢ok evreli
deformasyonlara (F4, F5, F6, F7) isaret etmek-
tedir. Afyon Metamorfitleri, Alt Devoniyen-
Ust Permiyen aralifinda c¢okelmis platform
karakterli karbonatlar tarafindan agili uyum-
suz olarak ortiilmektedir. Anadolu Platformu
olarak adlandirilan bu istif ankizondan ¢ok dii-
siik mertebeye degisen bir ligiincii metamor-
fizmadan (M3) etkilenmigtir. Afyon metamor-
fitleri ve Anadolu Karbonat Platformuna ait
tiim istif Ust Permiyen-Alt Triyas yash polije-
nik konglomeralar tarafindan uyumsuz olarak
ortiilmektedir.

The Afyon Zone is a low-medium grade meta-
morphic belt which is surrounded by the Men-
deres Masif at the west, Sultandag at the south
and the Central Anatolian Massives at the
east. These dominantly sedimentary origin me-
tamorphic rocks of Ayfon Zone are called as
' the Afyon Metamorphites. The Afyon Meta-
morphites are sub-divided into two groups
which have different lithological and deforma-
tion histories and properties. The Lower Meta-
morphites consist of mica-schist and quartzite.
They are cut by felsic meta-rhyolite. The radi-
ometrik ages of felsic meta-rhyolite indicate
the age of Middle Cambrian. The Lower Met-
morphite probably metamorphosed during La-
te Cambrian - Early Ordovician time interval.
This study indicates that Lower Metamorphi-
tes are effected by low temperature/low-midd-
le pressure orogenic metamorphism (M1) and
polyphase deformation (Fi, F2, F3). Chlorite-
biotite-garnet-sillimanite zonation are the in-
dicative of the progressive metamorphism. The
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upper metamorphites consist of meta-conglo-
merate, phyllite and marbles. Chlorite-biotite-
chloritoid-andalusite/kyanite mineral zonation
indicate low temperature/middle-high pressu-
re metamorphic conditions. The upper meta-
morphites are also effected by second meta-
morphism (M2) and polyphase deformatioﬁ
(F4, F5, F6, F7). The Afyon metamorphites
are overlied by Lower Devonian - Upper Per-
mian platform type carbonate. The platform
carbonate is called as Anatolian Carbonate
Platform. The whole unit is effected by the
third metamorphism (M3) changing from an-

- cizone to very low grade metamorphism. Up-

per Permian - Lower Triassic poligenic cong-
lomerate overlies disconformably at the top of
the Afyon metmorphites and Anatolian Carbo-
nate Platform.

Menderes Masifi’nde iki farkh yiiksek ba-
sin¢ metamorfizmasi: Pan-Afrikan ve Ter-
siyer olaylar/Two different high-pressure
metamorphisms in the Menderes Massif:
Pan-African and Tertiary events

Osman CANDAN!, O. Ozcan DORAI, Ro-
land OBERHANSLI2, Mete CETINKAP-
LAN!, Friederike OELSNER?, Stefan DURR3
1 D.E.U. Miih. Fak. Jeo. Miih. B5l. 1ZMIR

2 Ins. fiir Geo. Pots. Univ. GERMANY

3 Joh. Guten. Univ. Inst. fiir Geo. GERMANY

Bati1 Anadolu’da yiizlek veren Menderes Ma-
sif bilyiik olciide Alpin sikisma tektonii ile
sekillendirilmis bir nap kompleksi olarak ta-
mimlanabilir. Cekirdek ve ortii serilerinden el-
de edilen yeri veriler bu kristalin temelin ¢ok
yeni fazli kompleks tektono-metamorfik evri-
mini agik¢a ortaya koymaktadir. Ortognays,
leptit-gnays ve sistlerden yapili Pan-Afrikan
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yash temelde ¢ok sayida lokasyonda metagab-
rolarla baglantili eklojit olusumlarnin varligi
saptanmigtir. “Omfasit (jd 20-25) + granat +
rutil + disten” toplulugu ile tanimlanan bu ka-
yaglanin olusum kosullant 650 C° sicaklik ve
13 kbar basing olarak belirlenmistir. Bu deger-
ler, temelin yaklasik 40 km lik bir derinlige
gomiildiigiinii ortaya koymaktadir. Birgok lo-
kasyonda, soz konusu orta sicaklik eklojitleri-
ne ¢arnokit, ortopiroksen gnays ve metatona-
litlerden yapili graniilitlerin ve migmatitlerin
eslik ettigi gozlenmektedir. Cekirdek serisi
icerisindeki eklojitlerin Bitlis Masifi’'ndekine
benzer sekilde Pan-Afrikan orojenezi sirasinda
tektonik olarak kalinlasmis bir kitasal kabuk
ortamim1 karakterize ettigi diisiiniilmektedir.
Pan-Afrikan orojenezinin Prekambriyen yasli
¢ekirdek serileri iizerindeki etkileri eklojit,
granulit ve migmatizasyona kadar ulagsan am-
fibolit fasiyesi kosullarindaki ¢ok evreli bir
olaylar dizgisi ile tanimlanmaktadir. Mesozo-
yik-Erken Tersiyer yaglh Ortii serilerindeki ay-
1 bir yiiksek basing/diisiik sicaklik metamor-
fizmasina ait kalintilara Dilek yarimadast -
Selcuk - Akhisar yorelerinde rastlanmaktadir.
Bu kalintilarin Menderes Masifi’nin kuzeyba-
t1 kesiminde, KD/GB uzaniml bir zon boyun-
ca gozlenmesinin nedenleri heniiz tam olarak
acikliga kavugturulamamistir. S6z konusu me-
tamorfizma ile ilgili veriler; i) Metamorfik
olistostrom igerisindeki yiiksek basin¢ blokla-
11, ii) Mesozoyik yash metakarbonatlar ve me-
tabaziklerdeki krossit bilesimindeki sodik am-
fiboller ve iii) “Kloritoid - disten - beyaz mika
(fengit/muskovit) toplulugu iceren metagakil-
taslart olmak {izere ii¢ grup altinda toplanabi-
lir. Metaolistostromun klorit-albit sistlerden
yapili matriksi icerisinde yiizer konumdaki
yiiksek basing bloklar eklojit, omfasit - epido-
tit, smaragdit -omfasit metagabro ve zoisit me-
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tagabrolarla simgelenmektedir. Kalinti mine-
ral topluluklar1 ve 470C° nin altindaki sicaklik
ve minimum 10 kbar basing degerleri Mesozo-
yik yash platformun, biiyiik olasilikla iizerle-
yen Paleosen (?) yash olistostrom ile birlikte
kuzey/kuzeybati yonlii bir yitme zonu boyun-
ca yaklagik 35 km derinlige gomiildiigiinii or-
tay koymaktadir. Tersiyerde, Eosen (?), ger-
ceklesen bu olay sonucu Menderes Masifi’nin
bati kesimleri epidot - mavisist - eklojit (?) fa-
siyesi kosullarinda metamorfizmaya ugramig-
tr. Izleyen evrede, Neotetis - Vardan okyanu-
sunun kapanisi ile baglantili bu yiiksek basing
metamorfizmasina ait kayaclar, olasilikla Geg
Eosen/Erken Oligosen’de gelisen yesilsist fa-
siyesi kosullarindaki orta basing - Barrow tiirii
bir metamorfizma ile biiyiik oranda geri donii-
siime ugramglardir. Mesozoyik - Erken Tersi-
yer yasl ortii serilerinden elde edilen Tersiyer
yasl bu birbirini izleyen iki metamorfizma, li-
tostratigrafik kaya istifindeki benzerliklerle
desteklendiginde Menderes Masifi’nin kikla-
dik kompleksle korelasyonuna biiyiik katkilar-
da bulunmaktadir.

The Menderes Massif which is exposed in the
Western Anatolia, can be described as a nap-
pe complex mostly modified by the Late Alpine

contractional deformation. The new evidence

from Pan-African core and Mesozoic - Early

Tertiary cover series reveals clearly a comp-
lex polyphase tectono-metamorphic evolution
of this crystalline complex. The eclogite relics
which are closely related to te metagabbros,
were recognized in the entire Pan-African co-
re comprising primarily of orthogneisses, lep-
tite-gneisses and schists. The eclogite crystal-
lization which is defined by the assemblage of
“omphacite (jd 20-25) + garnet + rutile +
kyanite” with an estimated 650 C° temperatu-
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re and 13 kbar pressure corresponding to a
depth of about 40 km. In most localities, the
granulites, i.e. charnockite, orthopyroxene
gneiss and metatonalites, and migmatites are
associated with the medium temperature eclo-
gites. The eclogites in the Precambrian core
series can be regarded to be in relation with
the thickening of the continental crust during
the Pan-African orogeny and suggest certain
similarities with respect to HP metamorhism
in the Bitlis Massif. The effects of the Pan-Af-
rican orogeny in the Menderes Massif are
characterized by the multi-stage events under
eclogite, granulite and amphibolite facies con-
ditions involving partial melting and migmati-
zation. The HP/LT relics in the Mesozoic -
Early Tertiary cover series are recognized in
the Dilek peninsula - Sel¢uk - Akhisar area.
However, the significance of the restriction of
the remnants to a NE-SW - extending zone in
the northwestern part of the Menderes Massif
has not been accounted for as yet. The HP/LT
relics includes i) High-pressure blocks in the
metamorphosed olistostrome, ii) The Mesozo-
ic metacarbonates and metabasites with Na-
amphiboles‘ (crossite), and iii) metaconglome-
rates with the assemblages of chloritoid-kyna-
ite-white mica (phengite/muscovite). The high-
pressure blocks enclosed in a matrix of chlori-
te-albite schist, are characterized by the eclo-
gite, omphacite - epidotite, smaragdite - omp-
hacite metagabbro and zoisite metagabbro.
The relic high-pressure assemblages allow P-
T estimations with temperature less thqn
470C° and minimum pressure at about 10
kbar. This may suggest that the Mesozoic plat-
form, most probably with the overlying Pale-
ocene (?) olistostrome, would have been buri-
ed to the depth at about 35 km along a N-NW

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

the rock succession.

Menderes Masifi’ndeki leptitlerin yeniden
irdelenmesi: Ust kabuksal metasedimanter
koken/Revision of the leptites in the Mende-
res massif: A supracrustal metasedimentary
origin

0.0. DORA!, 0. CANDAN!, O. KAYAL E.
KORALAY!, St. DURR?

1 D.E.U. Jeo.Miih.B&l. Bornova/IZMIR

2 Johannes Gutenberg Un. Institu fiir Geowissenschaf-

ten, Mainz/ ALMANYA

Menderes Kristalin Masifi ¢ekirdek ve ortii se-
rileri olarak adlandirilan iki ana iiniteye bolii-
nebilmektedir. Prekambriyen-Kambriyen yash
¢ekirdek seri (Pan-Afrikan yash temel), yiik-
sek dereceli sist, ince taneli gnays (leptit!),
gozlii gnays, metagranit, metagabro ve mig-
matitik kayalardan yapilidir. Morumsu gri
renkli, masif goriiniimlii ince taneli gnays,
Prekambriyen yash sayilis1 ve Iskandinav-
ya’daki metavolkanitlerden tiireme leptitlere
litolojik, dokusal ve bilesimsel yonden benzer-
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likler sunmasi nedeniyle, 1980’11 yillarda me-
tavolkanit (leptit) olarak adlandirilmustir. bu
kayaclarin birinci metamorfizmayi izleyen ev-
rede gnaysik temel iizerine akmus riyolit-ande-
zit bilesimli adayay:1 volkanitleri oldugu ka-
bullenilmistir. Kayaglar icerisindeki kalsilikat
minerallerince zengin budinlenmis damarlar,
bazik bilesimli dayk ve siller; agik renkli be-
nekler ise ilksel volkanitlere ait kalint1 fenok-
ristaller olarak yorumlanmistir. Bu kayalar
iizerinde son yillarda yapilan ¢calismalarda, zir-
konlann sedimanter kayaclara 6zgii yuvarlan-
mus sekiller gosterdikleri ve 585+8 My ile
1871+8 My arasinda degisen radyometrik yas-
lar sunduklan saptanmistir. Morumsu “leptit”
birimi protoliti, diisey bir yonde, yesilimsi
“sist” protolitine derecelenir. Birka¢ 10 m ka-
linhiga ulasan derecelenme araliinda, heriki
birim kuvarsca zengin tiirevler ve kalin kuvar-
sarenit ara katman denetleri icerir. Kuvarsare-
nit ve kurvarsca zengin tiirevlerde ilksel tane
boyu derecelenmesine ve ¢apraz katmanli ya-
pya iligkin 6zellikler yersel olarak taninabilir.
“Leptit” biriminin ilksel bilesimi arkozik vake
veya kumlu ¢amurtaglart olabilir. Birim i¢in-
deki “Kalksilikat” yamalann c¢amurtaslarimn,
derin gomiilmeye kosut ‘dewatering siirecine
bagli olarak, Ca, Si, Al, Mg bakimindan zen-
gin asin basingli akigkanlar salmasina iligkin
goriinmektedir. [k yaklagim olarak, ¢okelme-
nin kurak iklim kosullar1 altinda kristalin bir
kaynaktan tiireyen bir 6n tilke ortaminda ger-
ceklestigi diisiiniilmektedir. Bu kayaglarin hi-
persten bilesimli ortopiroksen icermeleri, yiik-
sek sicakhifi simgeleyen poligonal doku sun-
malan ve evvelce fenokristal olarak yorumla-
nan beneklerin kordiyerit blastlar1 olarak belir-
lenmesi, kayaglarin granulit fasiyesi kosulla-
rinda metamorfizmaya ugradiklarin1 goster-
mektedir. Bu kayaclar icerisindeki “hipersten
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+ diopsit + kuvars + anortit + granat” prajene-
zi sunan kalksilikat diizeylerinin varhifi, ka-
yaclarin carnokitler ve ortopiroksenli gnays-
larla birarada bulunmasi, Masif’deki Pan - Af-
rikan birimlerin granulitik metamorfizmadan
etkilendiklerini vurgulayan ek verilerdir. Yu-
karidaki bulgularin 1s181nda, evvelce leptit ola-
rak adlandirilan kayaclarin, Masif’in en yash
birimlerini olusturan Geg¢ Proterozoik yash iist
kabuksal sedimentlerden tiiredikleri; Diin-
ya’daki Prekambriyen kalkanlarina 6zgii kon-
dalit kusaklarinda gozlenen kaya topluluklari-
na benzerlik sunduklar1 anlasilmaktadir. O ne-
denle de, Menderes Masifi’nde evvelce leptit
olarak adlandirilmis kayaclarnn, sedimenter
kokenli sillimanit-granat gnays (kondalit !)
olarak adlandirilmasi 6nerilmektedir.

The crystalline Menderes Massif is divisible
into two major units: the core and the cover
series. The Precambrian to Cambrian core se-
ries (Pan-African basement) consists of high-
grade schists, fine-grained gneisses (leptites),
augen gneisses, metagranites, metagabbro
and migmatitic rocks. Since 1980, purple gray,
massive and fine-grained gneisses have been
named as leptite on the basis of an apparent
Precambrian age, and lithologic, textural and
compositional similarity to leptites of meta-
volcanic origin in the Scandinavian crystalline
massifs. The “leptite”unit was suggested to be
island - arc volcanic association of rhyolitic-
andesitic composition, overlying the gneissie
basement. Boudinaged veins of calc - silicate
minerals and light - colored spots in the “lep-
tites” have been interpreted as dykes and sills
of basic composition and relic phenocrysts
respectively. Recent investigations on the lep-
tites has revealed that zircons are rounded,

implying a sedimentary origin. The zircons in-
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dicate an age range of 585+8 Ma to 1871%8
Ma. The protolith of the “leptite” unit grades
into that of the schists, in a vertical sense. The
gradational contact interval, which amounts
to several tens of meters in thickness, contains
interlayers of quartz-rich varietities of both
rock types and, most conspicuously, thickly
developed sets of quartzarenite interlayers.
The quartzarenites bear sporadically grain si-
ze gradation and cross-stratification. The pro-
tolith of the “leptite” is probablly arkosic
wacke or sandy mudstone. The calc-silicate
patches may originally be the product of
overpressured fluids (rich in Ca, Si, Al and
Mg) released during the clay dewaterring in
the deeply buried arkosic rocks. As a prelimi-
nary approach the deposition suggests a fore-
land environment comprising a crystalline
provenance under arid climatic conditions. A
granulite facies of metamorphism for the sedi-
mentary protolith is suggested on the basis of
the presence of hypersthene and polygonal
texture indicating high temperatures, and pse-
udoblats of cordierite. The presence of the
calc-silicate layers with the “hypersthene +
diopside + quartz + anorthite + garnet” para-
genesis and the association of these rocks with
the charnokites and ortho-pyroxene bearing
gneisses also verify the granulite facies meta-
morphism in Pan - African units of the Mende-
res Massif. It apprears that the so-called lepti-
tes are derived from the late Protorezoic sedi-
ments, and are comparable from all aspects
with the rocks of the khondolite belts in the
Precambrian shields. Consequently, it will be
most appropriate to rename the lettites in the
Menderes Massif as supracrustal sillimanite-
garnet gneiss (khondolite !) of sedimentary
origin.
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1992 Erzincan, 1995 Dinar ve 1996 Salhan-
cayl deprem kiriklarimin fay segmentasyo-
nunu, baslangic ve bitislerini denetleyen
faktorler/Factors controlling the fault seg-
mentation and the rupture initiation and ter-
mination of the 1992 Erzincan, 1995 Dinar
and 1996 Salhangay: earthquakes

Ramazan DEMIRTAS

Af. Isl. Gen. Miid. Dep. Ar. Dai. Bsk. ANKARA

13 ve 15 Mart 1992’de Erzincan’da iki deprem
(Ms=6.8 ve 6.1) olugmustur. 1k sokun episant-
1, havzanin KB’sindaki faym sikisma biiklii-
miinde, ikincisinin ise havzanin hemen
GD’sunda saga sigrama yaptig1 bolgede yer al-
maktadir. Deprem batida Davarli koyii ile do-
guda Tanyeri arasinda kalan 45 km uzunlu-
gunda bir boliimii iizerinde gelismistir. Bu ki-
sim, 1939-1967 deprem serisinde kirilmamus
Yedisu sismik boslugunun hemen bati ucunu
olusturmaktadir. Kirik, kiiciik agili bir sikisma
bolgesinden baslamis ve doguya dogru yayila-
rak, havzasinin GD’sunda 5 km’den daha bii-
yiik ¢ekme-tipi bir sigrama bolgesinde sona er-
mistir. 1 Ekim 1995 Dinar depremi (MI=5.9),
Dinar-Civril fayiin 10 km’lik bir segmenti
lizerinde yiizey kirnigi olusturmustur. Kirik,
Dinar’mn 2 km KD’sundan KB’ya dogru tek
yonde yayilarak, Yapagili kdyiine kadar izlne-
bilmektedir. Kdyiin hemen yakininda Dinar-
Civril faymi kesen Cerit yaylasi grabeninin,
kingin KB’ya dogru ilerlemesini engelledigi
izlenimini vermektedir. Kingin GD ucunda
Dinar-Civril fay1 ile Ac1 gol fay1 kesismekte-
dir. Depremin episantri, kesisim noktasinin
yakininda bulunmaktadir. Diger taraftan bu
bolgede Alt-Orta Oligosen yash konglomera-
tik birimden Kretase yasl ofiyolitik karmasi-
gin kiregtaglarina gegilmektedir. Benzer sekil-
de, deprem kiriginin baslangi¢ noktasinda Oli-
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gosen yasli konglomeratik birim sona ermekte
ve Dinar formasyonu kumtaglari ile Dinar-Ak-
dag horstunun Kretase yash ofiyolitik karmas-
gina ait kiregtaglarina gecilmektedir. 14 Agus-
tos 1996 tarihinde Salhangayr fayr (Corum-
Amasya) iizerinde magnitiidleri MI=5.4 ve 5.2
olan iki deprem olusmustur. Depremde, 35-40
km uzunluktaki sag-yonlii dogrultu atimli Sal-
hangay1 fay hattinin Caybas ile Karasar koy-
leri arasinda kalan 5-10 km’lik bir kisminin
hareket ettigi diisiiniilmektedir. Depremin epi-
santr1, Caybagi ile Pekmezci koyleri arasinda
fayin saga sigrama yaptig1 bir bolgede yer al-
maktadir. Ana kinilmanin fayin bu sicrama
yaptif1 bolge ile Karasar koyii yakininda fayin
D-B’dan GB’ya Diivenci ovasina dogru dog-
rultusunu degistirdigi fay biikliimii arisanda
gelistigi tahmin edilmektedir. Kaya diismeleri,
hasar dagilimlan ve art¢i-depremlerin S-P za-
man farklari, deprem kiriginin bu fay sigrama
bolgesinden fay biikliim bolgesine yani dogu-
dan batiya dogru ilerledigini gostermektedir.
Bu tiir jeolojik ve geometrik siireksizlikler,
deprem yiizey kiriklarinin baslangic ve bitis
noktalar ile deprem episantralarinin denetlen-
mesinde rol oynamislardir.

Two earthquakes occurred in the Erzincan ba-
sin on March 13 (Ms=6.8) and 15 (Ms=6.1)
1992 respectively. The epicenter of the earth-
quake of the first shock is located between Yal-
nizbag and Davarli villages where the nort-
hern segment makes a small restraining bend
with small angle in the NW part of the basin.
The epicenter of the second shock (Ms=6.1) is
located between Caglayan and Piiliimiiz whe-
re the northern and southern segments of the
NAF in that region make a releasing step to
the right with 5 km width. Geological and se-
ismological data indicate that the earthquake
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ruptured a long segment of the NAF for 45 km.
to a depth of 29 km. A clear surface faulting
was not observed in the ground surface due to
deep focal depth of the earthquake and thick
and unconsolidated sedimentary deposits ac-
cumulated in the basin. The ruptured section
represents the easternmost part of the earth-
quake of December 26. 1939 (M=7.9) and
constitutes the western end of the adjacent
segment called Yedisu that has not ruptured in
the 1939-1967 earthquake series. The rupture
propagated from the restraining bend at the
west to the releasing step at the east. This in-
dicates that the initiation and termination of
the main rupture were geometrically control-
led. The Dinar earthquake ruptured for appro-
ximately 10-15 km part of the NW-SE trending
Dinar-Civril fault extending from Dinar to vil-
lage of Yapaguli. The ground rupture started a
few km NE of Dinar and propagated to NW
along the Dinar-Civril fault. The rupture ter-
minated at the Yapagili village. The surface
rupture showed bifurcation at the both ends.
Initiation and termination points of the main
surface rupture were controlled geometrically
by Cerit Yaylasi graben and Dinar-Akdag
thrust and mechanically by ophiolitic melan-
ge. At its northwestern end the Cerit yaylas
graben intersect the Dinar-Civril fault. The
same fault was cut by the Acigdl fault and in
the same time this fault also meets the Dinar-
Akdag thrust at the southeastern end of the
main surface rupture. The main ground bre-
akage developed along the contact between
the Quaternary Alluvium and talus and the
conglomeratic unit of Oligocene age. This unit
was bounded by the ophiolitic melange at the
endpoints of the main surface faulting. The
epicenter of the quake is located near the ini-

tiation point of the rupture and aftershocks
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were concentrated along the rupture. Thus, it
may be suggested that the initial rupture star-
ted near the SE end and stopped in the NW
end, near Yapagil village. The 5-10 km parti-
on of the 35-40 km Salhangay! fault which is
right lateral strike-slip fault moved in the Sal-
hangayr earthquake of 14 August, 1996. This
part extends between Caybasi (Amasya) and
Karasar (Corum) villages. No surface cracks
was observed on the ground. However, the qu-
akes caused many rock falls, which are com-
posed of huge Jurassic Cretaceous limestones
and Eocene conglomerates blocks along the
Salhangay river. Epicenters of these two
earthquakes were located in a region between
Caybagsi and Pekmezci where the fault makes
step to the right. The fault changes its strike
from E-W to SW near Karasar village where
the fault makes a restraining bend. As a result
it is estimated that the main rupture occurred
in this region between the fault step and the fa-
ult bend. Distribution of rock falls and heavily
damaged houses, and S-P time differences ha-
ve showed that the main rupture propagated
from the step to the east to the fault bend to the
west. Consequently this indicates that the ini-
tiation and termination points of the main rup-
ture were controlled by geometrical features
of the region.

JEOLOJI MUHENDISLIGI
KASIM 1997 Say:: 51

Biyojeokimya, Hidrojeoloji, Maden Yataklari,
Muhendislik Jeolojisi, Paleontoloji, Yapay
Aciklikli Radar (SAR) konularini kapsayan

makaleler ve Jeoloji Panorama ile BASKIDA!
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SEDIMANTOLOJi OTURUMU

Sedimentology Session

Bat1 Toros Kusag Miyosen kirmiz algleri-
nin paleoekolojisi ve ¢okelme ortamlaryPa-
leoecology of Miocene red algaes (Rhodolite)
in Western Tauride belt and their depositi-
onal environment

Nevbahar ATABEY

MTA Gen. Miid. Jeo. Etiit.Dai. ANKARA

Bati Toros kusag1 Aksu havzasinda, Miyosen
yagh ¢okeller igerisinde kirmuzi algler bulun-
maktadir. Bunlar paleo ortamsal sartlara bagh
olarak farkli morfolojik karakterler gostermek-
tedir. Aksu havzasi1 Miyosen ¢okel dolgusu
igerisinde yer alan litostratigrafik birimlerden
Tepekli formasyonu ve Aksu formasyonu ile
Akgay cakiltaglarinda alglerin morfolojik degi-
siklikleri izlenmektedir. Bu morfolojik karak-
terlere bagh olarak ii¢ farkli rodolit olusumu
s0z konusudur. Yamag¢ dokiintiileri ve kiy1
diizliiglinde gelismis rodolitler, yelpaze deltasi
icinde gelismis rodolitler ve yama resifleri
icinde gelismis rodolitler. Aksu havzasi resifal
Miyosen tortullan igerisinde yer alan litostra-
tigrafik birimlerden Oymapinar kiregtasi, Ca-
kallar formasyonu ve Geceleme formasyonu
igerisinde ise algli biostromlar genis bir alanda
yayilmuglardir. Bu biostrom icerisinde kabu-
gumsu kirmuzi algler alt fasiyes tipi gelistir-
migtir. Bunlar; kabugumsu algli marnlar, kabu-
gumsu algli camurtas fasiyesi, iri cakilli rodo-
lit fasiyesi, algli dallarin olusturdugu istiftas:
fasiyesi, kabugumsu iri gakilli fasiyes ve algli
kabuklarin olusturdugu istiftas1 fasiyesleridir.
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Sediments of Miocene Aksu basin of western
Tauride belt contain red algaes. They exhibit
different morphologic features depending on
paleoenvironmental conditions. Morphologic
changes of algaes are observed in Tepekli and
Aksu formations and Akgay limestone which
are the lithostratigraphic units of the Aksu ba-
sin of Miocene sediment filling. Based on the-
se morphologic changes, three types of rhodo-
lite occurrence were determined in the depo-
sits: Rhodolites developing on slope talus and
coastal platforms, Rhodolites developing in
fan delta, and Rhodolites evolving in patch re-
efs. Algae-bearing biostromes are frequently
observed in Oymapinar limestone, Cakallar
and Geceleme formations, that are the main
lithostratigraphic units within reefal Miocene
sediment fillings of the Aksu basin. Red algaes
in these biostromes form six different facies
types: Marls of red crustose, coralline algae,
mudstone facies of red crustose coralline al-
gae, coarse pebbled rhodolite facies, packsto-
ne facies packstone facies composed of algae
branches, coarces pebbled facies of crustose
coralline and packstone facies made of algae

Crusts.

Kilop hardground (Kale, Giimiishane KD
Tiirkiye) tanimlamasi1 ve kokeni/Kilop
hardground (Kale, Giimiishane NE Turkey)
description and origin.

Muhsin EREN ve Kemal TASLI

Me.U. Miih. Fak. Jeo. Miih. Bol. MERSIN

Hardground (sertlesmis zemin) yiizeyi Tiirki-
ye’nin kuzeydogusunda Giimiishane-Bayburt
yolu iizerinde bulunan Kale nahiyesinin Kilop
mevkiinde tipik olarak yiizeylenmektedir. Bu-
rada, hardground yiizeyi Berdiga formasyonu-
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na ait peloidli kiregtaglarim (tane tas) ortmek-
tedir. Berdiga Formasyonu Ge¢ Jura-Erken
Kratase yash platform karbonatlarindan olus-
maktadir. Arazide, harground yiizeyi Ge¢ Kre-
tase yagh tiirbiditik c¢okellerden olusan Ker-
mutdere Formasyonu tarafindan uyumlu olarak
tizerlenmektedir. Harground yiizeyinin hemen
iizerine Kermutdere Formasyonunun tabaninda
gozlenen planktonik foraminiferli killi kirmiz
kirectaglari/marnlar gelmektedir. Bu kondanse
seri Dogu Pontidlerde siirekli ve ince bir sevi-
ye olarak gozlenir. Hardground yiizeyi arazide
yaygin olarak gozlenen oygu yapilari ve bun-
larla birlikte bulunan biiyiik sediment tutucu
organizmalarla (Requienia sp.) karakteristiktir.
Skolithos ve Thalassinoides tip-oygu yapilar
mevcuttur. Ayrica hardground yiizeyi kirmizi
kirectasi dolgusu igeren birka¢ sedimanter
dayk ve ¢okelmeyle es yash bir fay icermekte-
dir. Hardground gelisimi litostratigrafik ve bi-
yostratigrafik yonden incelenmistir. Bu neden-
le birbirine yakin alanlardan alinan ii¢ olciilii
kesit analiz edilmistir. Olgiilii kesitlerin kars1-
lastirilmasi, Kilop profilinin Berdiga Formas-
yonunun en iist seviyelerini icermedigini gos-
termigtir. Biyostratigrafik veriler hardground
olusumunun Geg¢ Apsiyen’den-Santoniyen’e
kadar siirdiigiinii gosterir. Hardground gelisimi
olasilikla bir trangresyon ve tektonik kosullar-
daki 6nemli bir degisimle eg zamanlidir.

The hardground surface is well exposed in the
Kilop area of Kale (Giimiishane, NE Turkey)
which is a small town on the road Giimiigsha-
ne-Bayburt. Here, it caps a burrowed peloidal
limestone (grainstone) of Berdiga formation
made up by platform carbonates of Late Ju-
rassic to Early Cretaceous age. In the field,
Kilop hardground is conformably (seemingly)

overlied by Kermutdere formation which con-
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sists of turbiditic sequences of Upper Cretace-
ous. The argillaceous reddish limestone/marl
including planktonic foraminifers, which is the
basal unit of Kermutdere formation, immedi-
ately overlies the hardground surface. This
condensed sequence occurs as thin, but conti-
nous zone in the Eastern Pontides. In the field,
the harground surface is characterized by ex-
tensive burrowings with large encrusting or-
ganisms of pelecypods (Requienia sp). Skolit-
hos and Thalassinoides type-burrows Are pre-
sent. Furthermore, the hardground surface
includes several neptunian dykes with infilling
or reddish limestone and a syn-sedimentary
fault. The hardground development has been
studied in points of lithostratigraphic and bi-
ostratigraphic view. For this reason, three me-
asured sections from adjacent areas have be-
en analyzed. A comparison of the measured
sections has revealed that the Kilop profile is
lacking uppermost part of Berdiga formation.
Biostratigraphic data show that the hardgro-
und formation spans from Late Aptian to San-
tonian. The harground development is pro-
bably coincident with a transgression and a

major change in tectonic conditions.

Ege Denizi’nin sualti morfolojisi ve Anado-
lu’nun Dogu Ege Denizi’ndeki dogal uzanti-
svUnderwater morphology of the Aegean Sea
and natural prolongation of the Anatolia in

the Eastern Aegean Sea.

Mustafa ERYILMAZ!, Fulya YUCESOY ER-
YILMAZ?2, Ertugrul DOGAN!, Hiiseyin YU-
CE3, Talha BAYRAKTAR3

1 Ist. Un. Den.Bil. ve Isl. Enst. ISTANBUL
2 ITU Gem.Ins. ve Den. Bil. Fak. ISTANBUL
3 Seyir Hid. ve Osin. Dai. Bsk. ISTANBUL

Ege Denizi’'nin morfolojik yapisinin ortaya
konmasi, Dogu Ege Denizi’'nde bulunan bazi
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adalarin, Anadolu’nun dogal uzantisi iizerinde
oldugunun saptanmas: acgisindan oldukga
onemlidir. Ege Denizi’ni boydan boya kateden
ve en derin yerlerini teskil eden (1000 m’den
fazla), “S” seklinde ¢ukurluklar uzanmaktadir.
Ege’nin diger kesimlerinde derinlik genel ola-
rak 100-500 m arasinda degismektedir.
Ege’deki cukurluklarin kenarlarinin dik egim-
li yamagclarla ¢evrili olmasi ve uzanimlarinin
dogrusal karekter gostermesi, bunlarin egim
atiml1 normal faylarla gelistigini isaret etmek-
tedir. Ege Denizi’'nin morfolojik 6zellikleri,
okyanusal kabuga sahip bir deniz tabanindan
son derece farklidir. Ege Denizi’ndeki s1g ke-
simler, bitisik olduklar1 anakaralarin morfolo-
jik karekterlerini tagimakta, onlarin su altinda
kalmig devamlan oldugunu gostermektedir.
Deniz seviyesinin giintimiize gére 200 m al-
calmasi halinde Anadolu’nun bati kiyilarinda
goriilen bir¢cok korfez, koy, kara haline gel-
mektedir. Bunlanin uzantilarinda benzer ge-
ometride biraz batiya dogru kayan, yeni koy
ve korfezler olugmaktadir. Anadolu kiyilarin-
daki adalardan bazilar1 Bati Anadolu’yla bir-
lesmektedir. Deniz seviyesinin giiniimiize go-
re 400 m algalmasiyla kiyilarin morfolojik
ozelliklerini biiyiik 6lgiide yitirdikleri, anaka-
ralarin “S” seklindeki ¢ukurluk zonlarina ka-
dar devam ettikleri goriilmektedir. Deniz dii-
zeyinin 200 m yiikselmesi durumunda ise, ada
olan morfolojik yapilarin bazilan sular altinda
kalmakta, bazilar1 oldukca kiigiilmekte veya
yeni adalara dontismektedir. Grabenleri su is-
tila etmekte, yeﬁi koy ve korfezler olusmakta,
mevcut olanlarin bazilar tamamen yok olmak-
tadir. Sonug olarak tiim bu adalar Bati Anado-
lu’'nun Akdeniz’in sulanyla istila edilmeden
once yliksek daglik kesimleri olustururken,
aradaki vadiler ve algak kesimler Anadolu’nun
su altinda kalmis dogal bir par¢asindan bagka
bir sey degildir.

51. TURKIYE JEOLOJI KURULTAYI 1998 BiLDiRi OZLERI



Determination of the morphological structure
of the Aegean Sea is quite important in terms
of showing that some islands which locates in
the Eastern Aegean Sea are on the natural
prolongation of the Anatolia. “S” shaped dep-
ressions passing through the Aegean Sea
forms the deepest parts of the Aegean Sea (de-
eper than 1000 m). Depths change between
100-500 m in order parts of the Aegean Sea
generally. Depressions are surrounded by per-
pendicular slopes at the sides in the Aegean
Sea and their prolongations show linear cha-
~ racter and for all these reasons it is clear that
these depressions are formed by normal faults
with strike-slip faults. Morphological proper-
ties of the Aegean Sea is extremely different
than an oceanic crusted sea bottom. Shallow
parts in the Aegean Sea carries the morpholo-
gical features of the mainlands next to them.
These parts show that they are the prolongati-
ons of these mainlands existing Underwater. If
Aegean Sea was descended about 200 m ac-
cording to the current situantion, a lot of Bays,
Cover avaible at the West Coasts would beco-
me land. New Bays and Coves form on the
West a little and these have the similar ge-
ometry. Some of the islands at the Anatolian
Coasts connet with the western Anatolia. If the
sea level descent about 400 m according to the
current situation, coasts lose their morpholo-
gical features extremely and mainlands are se-
en as continuing to the “S” shaped depressi-
ons. If the sea level accends about 200 m, so-
me morphologic features such as islands re-
mains underwater and some of them shrinks
extremely and than forms the new islands. Wa-
ter invades, in the grabens, new bays and co-
ves form and some of them dissappear, Conse-
quently; all of these islands form the high mo-
untainous parts of the West Anatolia before
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the Mediterranean water invasion and valleys
and low parts among them is the natural pro-

longation of the Anatolia remained underwater.

Kus Golii’ndeki giincel cokellerin fiziksel
ozellikleri/Physical characters of recent sedi-
ments in Lake Manyas

Nurettin SULIMAN!, Ozden ILERI!, Melih
OZDOGAN?

1 A.U. Fen Fak. Jeo. Miih. Bsl. ANKARA

2 H.U. Jeoloji Miih. Bsl. ANKARA

Manyas gorii 154 km? yiizol¢iim alanimna sahip
s18 bir goldiir. Goldeki su seviyesine en biiyiik
etki kurak ve yagish mevsimlere bagl iklimsel
degismelerdir. Yaz aylarinda ortalama su de-
rinligi 2,5 m (max. 3.5m) dir. G6l baseninin
drenaj alam 3022 km? olup, géle su girisinin
biiyiik boliimii yiizey akisi seklinde ve Koca-
cay deresinden olmaktadir. 1992 yilindan beri
golden su ¢ikig1 kontrol altina alinmug ve gol
seviye degisimi sinirlandinlmistir. Sudaki asi-
I yiik ve birincil iiretim (plankton ve alg) bu-
lamklihig arirmaktadir. G6l i¢i taban tortulla-
11 giinliik dalga ve riizgarlara bagh olarak da-
gitilmaktadir. Bunun sonucunda bulaniklilik
su hareketi ve dogal yolla artarken, bir yandan
da tabandaki kil boyu sedimentler yikanmakta
ve/veya segilmektedir. Gol iginde ¢amurun
baskin oldugu yerlerde sediman kalmhg 5-8
m arasinda degismektedir. GOl tortullar1 gene-
linin %581 kil boyu tanelerden olusurken, kil
ve kum miktar1 %40-2 arasinda degismektedir.
Sediment icindeki organik madde miktar1 ytik-
sek birincil iiretime baglh olarak yalnizca
%0.1-0.7 dir. Tortullar i¢inde diyajeneze bagh
bir minerallesme bulunamamustir Manyas go-
liinde halen siltasyon birikim hizi yiiksek mik-
tardadir.
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Lake Manyas is a shallow water mass which
cover an area of 154 km?. It’s water level has
important fluctuations dependent on wet and
dry seasons. The average depth in summer in
2.5 m (max.3.5 m). The drainage basin of the
Lake is 3022 km? and water input is mainly
Jrom surface flows and the Kocagay stream.
Water output has been artificially regulated
since 1992 and consequently lake level fluctu-
ations have been limited since then. Water qu-
ality is fairly low due to on abundance of pes-
ticides and chemicals in the lake. Turbidity of
the lake water is high because of primary pro-
duction and suspended sediments. Muds in the
lake bottom are disturbed by waves during
stormy days, creating both turbidity in the wa-
ter, natural seeving and/or washing of the bot-
tom sediment from clay particles. Infill of the
lake basin is mud-dominated and it’s 5-8 m
thick on average. It is 58 % silt-size material,
40% clay and 2% sand respectively. Organic
matter within the sediments is only 0.1-0.7%
in spite of high production. Diagenetic forma-
tions are not found. Lake Manyas is still under
the threat of high siltation. Lake protection is

urgent. Further studies are needed.

Dogu Trakya Havzasi’nin sekans stratigra-
fik dizilimleri ve bagh c¢okel geometrile-
ri/Sequence stratigraphic associations and
the resultant sedimentary geometries of the
Eastern Thrace basin.

Siileyman TURGUT!, Goksenin ESELLER?

1 TPAO, ANKARA

2 Celal Bayar Universitesi MANISA

Dogu Trakya Havzasi, Trakya Havzasi’nin

Marmara Denizi ile Karadeniz arasinda sikis-
mus ve dogusundan Istanbul’un siirladig: en
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dogu uzantisini olusturur. Bu havza bir Tersi-
yer ¢okel havzasi olup ¢okel kalinlig 2000 ile
4000.m arasinda degiskenlik gosterir. Alanin
giiney ve giineydogusu yanal atimli ve terslen-
mis faylarla yogun bir sekilde deformasyona
ugramis, geri kalan alanda ise ¢okel istif ge-
nelde yatay diizenini korumustur. Yiizey most-
ralaninin, kuyu loglarinin ve yansimali sismik
kesitlerin yorumlanmasi sayesinde c¢alisma
alamindaki ¢okel istif en alttan iiste dogru dis-
kordanslarla simirlandinlmug bes ayn ¢okel se-
kansa boliinmiistiir. Yer yer yorede daha 6nce
tanimlanmig formasyon sinirlarim kesen bu
¢Okel sekanslarin sekans dokanaklan fosil ve-
rileri ile yaslandinlmigtir. Buna gore sekans
dokanaklan alttan iiste dogru 39.5 My, 36 My,
30 My, ISD ve 25.5 My olarak yaslandirilmig-
lardir. Alttan ilk iki ¢okel sekans goreceli de-
niz seviyesi yiikselimine karsilik gelir ve disa
ve yukariya dogru istiflenmis ve sigmoid taba-
kalanma bitim sekilleri iceren denizel sedi-
manlardan olusur. Bu ilk iki ¢okel sekans, s13
deniz resifal karbonatlardan, denizel seyiller-
den, marn ve silt icerikli seyillerden olugan fa-
siyes topluluklar ile temsil olunurlar. Ugiincii
ve dordiincii ¢okel sekanslar ya azalmus gore-
celi deniz seviyesi yiikselmesine veya gorece-
li durayli deniz seviyesine karsilik gelirler ve
yukan dogru istiflenmis ve deniz yoniinde bii-
yiiyen delta ¢okel sistemleri igerirler. Calisma
alanindaki ¢okel istifin en iist birimini olugtu-
ran besinci ¢okel sekans ise goreceli deniz se-
viyesi diigmesine karsilik gelir ve karasal yel-
paze ve akarsu kanali sediman birimlerinden
olusur. Calisma alanindaki ¢okel sistemin tii-
mii bir mega transgresyon ve regrasyon geviri-
minin {iriinii olup bu mega-¢evrim iginde geli-
sen ¢okeller yiiksek frekansh Ostasi hareketle-
ri tarafindan sekillendirilmigler ve ¢okel ge-
ometrilerini olusturmuglardir. Petrolciiliik ag1-
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