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kanitlar olarak ileri siiriilmiistiir. Fan-delta istifi iginde gdzlenen bazi formasyon-ici
uyumsuzluklar, bolgesel jeolojik catiyi denetleyen tektonigin sikismali bir rejim
biciminde gelismis olabilecegine isaret etmektedir.

SEDIMENTARY CHARACTERISTICS AND REGIONAL TECTONIC
SIGNIFICANCE OF THE OSMANCIK FAN-DELTA SYSTEM (N CANKIRI-
CORUM BASIN)

Osmancik Fan-Delta System is a detrital system marking the northern margin of
the Gankir-Gorum basin in Lutetian, and extends for more than 60 km between
Osmancik and Iskilip in E-W direction. This system unconformably overlies the
volcanics-bearing Late Cretaceous flysch successions and older ophiolites and
carbonate rocks, and evolves southwards to a coeval submarine fan system
characterized by channel and lobe facies. Stratigraphically upward, in turn, the
products of an intermediate-basaltic magmatism of regional extent conformably
overlie this fan-delta system.

Osmancik Fan-Delta System is dominantly composed of conglomerates. Although
its apparent thickness attains to 1 km in places, the real thickness should be lesser
since the system is organized mostly as progradational foreset beds. The
lowermost parts consist of grey-yellow, and reddish conglomerates with angular-
to-subrounded gravels. Crude and planar cross-bedding, and imbrication of gravels
are quite frequent in this basal interval. These conglomeratic intervals are
generally overlain by cross-bedded sandstones and mudstones, and form together
some fining-upward sequences up to 8 m thick. These sediments are interpreted
as the braid-river deposits. Upward, a lenticular mudstone interval (50 m thick)
with marine fossils appears, but pinches out in several kilometers laterally.
Stratigraphically more upward, a lithologic assemblage (conglomerate, gravelly
sandstone, and in a lesser degree sandstone and mudstone, all in grey) that makes
the main frame of the Osmancik Fan-Delta System succeeds. The geometry and
textural properties of this latter group varies with respect their positions within the
system. Several metres-thick cross-bedded conglomerates with clast-supported
texture generally mark the subaquous area where braid-rivers debouched sea.
Fossiliferous, crude-bedded conglomerates with trains of out-sized boulders and
interbedded thin beds of siltstone represent relatively distal foreset belt. The most
distal facies are the fossiliferous mudstone and interbedded graded sandstone with
erosive bases, which were probably deposited by turbidity currents originated from
the foreset area.

As indicated by various types of palaeocurrent data, the Osmancik Fan-Delta
System gradually passes to distal facies southwards. Moreover, the passage to a
coeval submarine system more southwards is also the case. These data show that
the Osmancik Fan-Delta System was positioned in the northern margin of the
Cankiri-Corum Basin in the Lutetian. A tectonic control in development of the basin
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is favored by taking into account the large amount of supply of very coarse
material for a long time. The intra-formational unconformities within the fan-delta
succession, and overall geological framework suggest that the controlling
mechanism may have been a compressional regime.
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ALADAGLAR VE PINARBASI (KAYSERI) YORELERINDEN YENI JEOLOJIK
VERILERLE DOGU TOROSLAR'IN MIYO-PLIYOSEN
PALEOCOGRAFYASINA BAZI KATKILAR

) Faruk OCAKOGLU
Osmangazi Universitesi, Jeoloji Mihendisligi B6limu, 26480, Eskisehir

Dodu Toros silsilesi, Dogu Akdeniz ile Orta Anadolu platosu arasinda kabaca KD
dogrultusunda uzanan &nemli bir jeomorfolojik/jeolojik 6gedir. Onceki calismalar,
kusagin Ecemis Fay Zonu, Goksun Fay Zonu gibi KKD/KD gidigli bazi neotektonik
yapilar tarafindan bicimlendirildigini belirtmekte, ayrica bu kusadin kuzey ve
giineyinde yeralan sirasiyla Kapadokya volkanik bdlgesi ve Adana havzasinin
evrimlerini ayn ayri deerlendirmektedir. Bu calismada, Aladaglar dogusunda
Adana havzasinin kuzey kenarini olusturan bir bolge ile Kapadokya volkanik
bolgesinin dodu kesimindeki (Bakirdag-Pinarbasi arasi) havza analizi galismalari
araciigi ile bu Ug jeolojik bitiinligiin Miyo-Pliyosen dénemi boyunca zaman ve
mekan iligkileri degerlendirilmistir (Sekil 1).

Bunlardan Adana havzasi, 6nceki calismalara gore evrimine Erken Miyosen’de KD
uzanimh normal faylarin denetimindeki karasal-si§ denizel gokellerle baglamig, Orta
Miyosen baslarina kadar genel bir derinlesme egilimi gdstermistir. Havza dolgusu
Gec Miyosen'den itibaren siglasarak karasal-sig denizel nitelige birinmistir.
Adana havzasinin kuzey kenarini olusturan Dogu Toros silsilesinin giiney kesimi,
bazi arastirmalarin gosterdigine gore, Erken Miyosen'de aliivyal sedimanlarla dolan
sarp kenarl vadileri icermekle birlikte gok genis alanlar Miyo-Pliyosen dénemlerin
hic bir stratigrafik kaydini icermemektedir. Adana havzasinin bu goriinir
kenarindan 40 km kadar kuzeyde Aladaglarin dogusundaki Dikme yéresinde yapilan
sedimantolojik calismalar Erken-Orta-Geg (?) Miyosen'de giineydeki Adana
havzasina dodru akaclanan bir akarsu sistemi ile bunun iginde kalan ve giineyden
gelen bir si§ denizin Grinlerinin varlidini ortaya koymaktadir. Dikme havzasi adi
veriten bu cokel alani, neotektonik donem yapilan ile kesilmekle birlikte, kuzey
alanlara dogru fiziksel olarak Kapadokya volkanik bdlgesine birlesmektedir. Bu
sonuncu jeolojik biitiinlik batida Urgiip bbdlgesinde o6nceki galismalarda
ayrintilariyla incelenerek Orta Miyosen-gec Erken Pliyosen zaman araliginda, KD
gidisli tansiyonel/transtansiyonel faylarin denetiminde gelistigi ve kalin bir
volkanik/silisiklastik  ardalanmasindan  olustugu  belirtimektedir.  Bolgenin
dogusunda Bakirdag ile Pinarbasi arasinda yiritilen havza analizi calismalari
olasilikla Orta Miyosen’de normal faylara bagh olarak gelisen KD gidisli bir havza
kenarinin varligini ortaya koymaktadir. Bu kesimde havza dolgusu havza kenarinda
tipik olarak altivyal yelpazelerden ve havza ortasina dogru ince taneli kirintililar ve
golsel karbonatlardan olusmaktadir. Olasilikla Geg Miyosen yasl aglomera ve lavlar
ile orta Pliyosen yash bir ignimbrit seviyesi havza dolgusunun volkanojenik
fasiyeslerini olusturur. Havzanin sedimanter olusum evrimi, ignimbrit ¢okeliminden
hemen sonra (~ 2.4 Ma) ortaya cikan KD uzanimli dogrultu atimli fay sistemleri
tarafindan sona erdirilmistir.
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Ozetlenen veriler 1giginda Ecemis Fay Zonu'nun dogusunda kalan alanin
paleocografyasinin Afrika levhasinin kuzeye dar anlamda Anadolu Blogu altina
dalmasindan kaynaklanan genig bir gerilmeli yay-igi/yayonu yerlesimi ile belirlendigi
ileri strulebilir. Bu paleocografik resimde giineyde onemli bir cokel merkezi
(depocenter) olarak KD-gidisli olasi normal faylarla sinirlanmis Adana havzasi
bulunmaktadir. Toros kusagina dogru derince kazilarak allivyal cokellerle
doldurulmus vadiler, ve gok daha kuzeyde Orta Miyosen'de denizin sokulabildigi
Dikme havzasi, Toroslarin belki de onemli bir boliminin si§ denizel/karasal
Gokellerle kaplandigina isaret etmektedir. Daha kuzeyde Dikme havzasinin kuzeye
dogru dogal devami olan Kapadokya volkanik bolgesi'nin dogu kesimi karasal/gélsel
bir ¢okelim doénemi gelismistir. Neotektonik dénem her (¢ jeolojik biitiinliik
uzerinde de eszamanh etkiler yaratmistir. Kapadokya volkanik bélgesi
dogu/giineydogu kesimde Ecemis Fay Zonu'nun yeniden aktif hale gelmesi ile
Sultansazligi gokiintiistiniin gelisimine ve esyasl volkanizmaya sahne olmus; dogu
kesimde ise dogrultu atml faylar yizinden havza kismen yikselerek
parcalanmigtir. Adana havzasi ayni zamanda havza dolgusunun giineye dogru
egimlenmesine yol agan faylanmalara maruz kalmistir. Bu faylanmalar sonucu
gelisen yikselmeler hinterland Uzerindeki Miyo-Pliyosen sedimanlarini ¢ok biiyiik
olgude agindirmigtir. Bolge hidrografyasinin énemli bir elemani olan Zamanti irmagi
olasilikla Kuvaterner'de geriye dogru asindirma ile kuzeydeki Pinarbasi havzasina
baglanarak bu bolgenin asindirmasini baglatmigtir.
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AEGEAN SEA

KVP: Kapadokya Volkanik Provensi
DH: Dikme Havzas:
AH: Adana Havzasi

Sekil 1: Giiney Anadolu bdlgesinin sayisal arazi modeli ile bazi cizgisellikleri
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SOME CONTRIBUTIONS TO THE MIO-PLIOCENE PALAEOGEOGRAPHY OF
THE EASTERN TAURIDES BY MEANS OF SOME NEW DATA FROM THE
ALADAG AND PINARBASI (KAYSERI) AREAS

Eastern Tauride mountain range is an important geologic element that extends
between Mediterranean sea and the central Anatolian plateau in the NE direction.
Previous studies suggested that this mountain range was shaped in part by
neotectonic structures such as Ecemis Fault Zone and Goksun Fault Zone.
Additionally, these studies evaluated separately the two geologic entities namely
the Capadocian Volcanic Province and Adana Basin, situated in the north and south
of the range respectively. In this study, I try to evaluate the spatial and temporal
relations of these three geologic entities during Mio-Pliocene, by means of basin
analysis results from two areas, one in the east of the Aladag mountain that also
acted as the hinterland of the Adana basin, and the second, in the eastern part of
the Capadocian Volcanic Province between Bakirdag and Pinarbasi (Figure 1).

Among them, the Adana basin started its evolution with the terrestrial-shallow
marine deposits that controlled by NE-trending faults in Early Miocene, and showed
a deepening trend in Mid Miocene, as demonstrated the previous studies. A
shallowing occurred in the Late Miocene, and terrestrial-shallow marine
sedimentation dominated throughout. Although the southern rim of the eastern
Tauride range comprises some deeply incised, steep-sided valleys that filled with
alluvial clastics, the vast areas in the range does not hold any record of Mio-
Pliocene interval. On the other hand, in the Dikme area to the east of Aladag
mountain that situated some 40 km to the north of the apparent margin of the
Adana basin, the occurence of a southerly-flowing fluvial system and an
intercalated marine level is substantiated. This depositional realm, previously
named as the Dikme basin, extends to the north and physically connects with the
Capadocian Volcanic Province, although it is chopped with some neotectonic
structures. The Capadocian Volcanic Province, as indicated by the previous studies
to the west around Urgiip area, is composed of a thick succession of
volcanic/siliciclastic alternations that developed under the control of NE-trending
tensional/transtensional faults during Middle Miocene-late Early Pliocene interval.
The basin analysis studies that carried out between Bakirdag and Pinarbasi proved
the existence of a NE-trending basin margin probably shaped by some normal
faults. The basin fill comprises alluvial fans near the margin, and fine-grained
clastic sediments and lacustrine carbonates towards the basin center. The
agglomerates and lavas of probably Late Miocene age and a mid-Pliocene
ignimbrite sheet are the volcanogenic facies of the basin fill. Sedimentary evolution
of the basin was terminated by some NE-trending strike-slip fault systems that
activated just after the deposition of ignimbrite sheet about 2.4 Ma.

In the light of the above-mentioned data, it can be suggested that the
palaesogeography of the area of interest in the east of the Ecemis Fault Zone was
determined by a tensional tectonic setting that resulted from the northward
subduction of African plate beneath the Eurasian plate. In this palaeogeographic
picture of the region, the Adana basin was found in the south as a depocenter that
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controlled by NE-striking normal faults. The deeply incised valleys towards the
Tauride hinterland, and the Dikme basin with a Mid-Miocene marine interval in the
further north, indicates that a significant part of the Tauride hinterland could be
buried under the terrestrial/shallow marine sediments. In the same time, terrestrial
and lacustrine sedimentation was dominated in the east of Capadocian Volcanic
Province as the natural prolongation of the Dikme basin. The beginning of the
neotectonic period had similar impacts in each of these geologic entities. The
reactivation of the Ecemis Fault Zone as a neotectonic structure resulted in the
Sultansazhigi depression and the related volcanism. In the east, strike-slip faulting
caused uplift and fragmentation of the basin in which the Capadocian volcanic
products deposited. In the same period, the Miocene fill of the Adana basin tilted
towards the south. It was probably due to these faults that Mio-Pliocene
sedimentary cover on the Tauride hinterland was uplifted and eroded. The Zamanti
river, as an important hydrographic element of the region, was connected to the
Pinarbagi basin by means of backward erosion of river bed probably in Quaternary,
and caused erosion of this region.
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ADANA BASENI’'NDE MESSINIYEN TUZLULUK KRIZI'NIN
MIKROPLAEONTOLOJIK VE MINERALOJIK INCELEMESI

Giildemin OGRUNC*, Atike NAZIK**, Kemal GURBUZ**,
Vedia TOKER***, Abidin TEMEL****

*Cukurova Universitesi. Karaisah MYO, 01770, Karaisali Adana
**Cukurova Universitesi, Jeoloji Mihendisligi Bslumii, 01330, Balcal Adana
xxxAnkara Universitesi, Jeoloji Mihendisligi Bslimu, 06100, Tandogan Ankara
srxpacettepe Universitesi, Jeoloji Miihendisligi Bslumd, 06532, Beytepe Ankara

Adana Baseni Messiniyen'de paleoosinografik bir olaya tanik olmustur. Kuzey Afrika
plakasinin  Giiney Avrupa plakasiyla carpismasi, Akdeniz'in biyilik Olglide su
kaybetmesine ve tabaninda kalin evaporit yataklarinin olusumuna neden olmustur.
Bu calismada, Messiniyen Tuzluluk Krizinin Adana Baseni'ndeki etkileri
paleontolojik ve mineralojik incelemeler ile arastinimistir.

Calismada arazi ve kuyu loglarina ait kirntill 6rneklerde 646'si  paleontolojik ve
bunlardan 85i mineralojik olarak incelenmistir. Bu incelemeler sonucunda
ostrakodlardan 26 cins ve 38 tiir, planktik foraminiferlerden 9 cins ve 21 tir,
nannoplanktonlardan 11 cins ve 29 tir ayirtedilmistir. Yapilan biyostratigrafik
calisma ile ostrakodlardan  Cytheridea acuminata acuminata Zonu ve planktik
foraminiferlerden de Globorotalia acostaensis Zonu, Globorotalia humerosa Zonu ve
Sphaeroidinellopsis seminulina Zonu tanimlanmistir. Mineralojik galismalarda kayag
ve kil mineralojisi yapilmig olup tiim kayag analizinde kalsit, dolomit, feldispat,
kuvars, mika ve kil bulunurken, kil analizinde de simektit, illit, kaolinit, atapulgit ve
klorit mineralleri saptanmistir.

Yapilan paleontolojik ve mineralojik calismalar Geg Miyosen-Pliyosen zamaninda
inceleme alaninin asadidaki kosullar altinda oldugunu gostermektedir:

- Tortoniyen'de, silttagi, kiltagi, gamurtagi, silti marn ve ince taneli
kumtasindan olugan birimlerin si§ denizel bir ortamda cokeldigi ve kaolinit
mineralinin yiiksek oranda bulunmasiyla da nemli bir iklimin varhd,

- Messiniyen’de evaporit mineralleri ve akarsu cokellerinin varligi ile havza
kenarlarinda ortamin karasallastigi ve kaolinit mikltarindaki azalma ile
kurak bir iklim 6zelliginde oldugu, ancak paleontolojik bulgularla derin
kisimlarda denizel 6zelligin korundugu,

- Pliyosen'de ise ince taneli sedimentlerin bulunmasi ve zengin planktik
foraminiferlerin varligi ile yeni bir transgresyon sirecine girildigi ve kaolinit
miktarindaki artis ile de yeniden ortamin nemli sirece girdigi ortaya
konmugtur.
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MICROPALEONTOLOGICAL AND MINERALOGICAL INVESTIGATIONS OF
MESSINIAN SALINITY CRISIS IN ADANA BASIN

Adana Basin witnessed a paleooseonographical event during the Messinian. As a
result of collision of North African Plate and south European Plate, Mediterranean
sea was dried-up and resulted thick evaporitic units in the Mediterranean. In this
study, effects of this event known as Messinian Salinity Crisis has been evaluated
paleontologically and mineralogically with this study on the sedimentation in Adana
Basin.

All of 646 samples were examined paleontologically, 85 of them also examined
mineralogically which those collected both from field and drilled logs. As a result of
these studies; 26 genus and 38 species of ostracoda, 9 genus and 21 species of
planktonic foraminifers, 11 genus and 29 species of nannoplancton were described. -
Biostratigraphally,  Cytheridea acuminata acuminata zone of ostracoda and
Globorotalia acostaensis zone, Globorotalia humerosa zone and Sphaeroidinellopsis
seminulina zone of planktonic foraminifera have been proposed. Mineralogically,
whole rock and clay mineral analysis have been done; calcite, dolomite, feldispar,
quartz, mica minerals and simectite, kaolinite, atapulgite, illite and chlorite of clay
minerals determined from the examined samples.

The paleontological and mineralogical studies shows that; the area was under
following conditions:

- The sequence characterized by shallow marine siltstone, claystone,
mudstone, silty marl and fine granied sandstone alternation. High ratio of
kaolinite also show that the area was humid in Tortonian time interval.

- In the marginal parts of basin were under continental and shoreline
conditions which consist of evaporitic units with some fluvial sediment
inputs. Low ratio of kaolinite shows that the area became dry in Messinian
time interval. Paleontological results show also that deeper parts were still
under marine conditions.

Fine granied sediments and rich plantic foraminifera show that the study
area has been influenced by a new transgression, in addition to high ratio
of kaolinite show that the area became humid again in Pliocene.
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MERSIN LIMANI VE KAZANI (MERSIN KORFEZI) ARASINDA KALAN
_ BOLGENIN KIYI COKELLERINDEKI
AGIR METAL DAGILIMI “iLK BULGULAR *

Fevzi ONER*, Zeynel DEMIREL*, Kemal KULEGE**
* Mersin Universitesi, Jeoloji Mihendisligi Bslimi, 33342, Giftlikksy Mersin
**Maden Teknik Arama Genel Midurligi, 06520 Ankara

Mersin limani ve Kazanli beldesi arasinda kalan kiyi seridi boyunca denizin 4 ile 20
metre su derinliginde  guncel yizey ¢okel (5 -6 cm ust kisimindan) &rnekleri
alinarak agir metal igeriklerinin belirlenmesi i gin analiz edilmislerdir. Orneklerin agir
metal miktarlari: Cu:11-35, Pb: 30-59, Zn: 24-74, Cd: 1-4, Cr:112-364, Ni:121-460
ppm, Fe ve Al igin (%) 4.3-9.7, 3.6-6.3 arasinda degismektedir. Cokellerdeki agir
metal miktarlarida kiyi seridinin bazi bélgelerinde, 6rnegin kiyida yer alan Endiistri-
komplekslerinin yakinlarinda belirgin bir artisin oldugu tespit edilmistir. Bu da
bdlgede olasi bir antropojenik kirliligin varhigini gdstermektedir.

HEAVY METAL DISTRIBUTION IN SURFICAL INSHORE SEDIMENTS OF
THE AREA BETWEEN MERSIN PORT AND KAZANLI MERSIN PORT AND
KAZANLI (MERSIN BAY) “FIRST RESULTS"”

For the determination of heavy metal content in recent inshore sediment between
Mersin port and Kazanli district town , surface samples (5-6 cm of the top layer) in
water with depths ranging from 4 to 20 m were taken and analyzed. The
concentration ranges of the heavy metal were for Cu:11-35, Pb: 30-59, Zn: 24-74,
Cd: 1-4, Cr:112-364, Ni:121-460 ppm, the intervals (%) for Fe and Al were 4.3-9.7
and 3.6-6.3 respectively. The concentration of heavy metals in sediment increas in
specific parts of study area, whiches close to for example industry-komplexes
especialy. This increase refers to a possible anthropogenic contamination in these
area.
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CAN GUNEYI (CANAKKALE) GEC TERSIYER RIYOLIT - BAZALT
KARAKTERLI VOLKANiZMASI

Sinan ONGEN, Namik AYSAL, Direng AZAZ,

Istanbul Universitesi, Jeoloji Mithendisligi Balima, 34840, Avcilar istanbul

Gan guneyinde yer alan Tepeksy - Cekigler koyleri arasindaki sahada egemen
volkanik kayaglar riyolitler ve bazaltiardir. Bunun yani sira, sahanin batisinda,
riyolitler aitinda Miyosen yash andezitier gozienmektedir.  Ayrintili  jeolojik
incelemede volkanizmanin stratigrafisi Miyosen yagl andezitler, Ust Miyosen yagl
riyolitier ve Pliyosen yash bazaltiar olarak ortaya konmustur.

Andezitier ve tiifier gri, mor, kizil renkii ve ancak derin vadilerin tabaninda yiziek
vermektedir. Ana mineralleri amfibol ve ortag bilegimii plajioklastir. Tipik porfirik
dokulu andezitte 6z gekilii plajiokias yesil renkii amfibol fenokristalleri camsi ve
mikrolitik bir hamurda dagimuistir.

Riyolit yakiaglk DB uzanimii olup tim sahada gézienmektedir. Mineralojik ve
dokusal ozelligine gore alttan uste dogru 3 ayri riyolit tird gszienmisti r: beyaz
renkii biyotitli riyolit, gri hamuriu riyolit ve beyaz gevsek yapiit riyolit. Bu istif
Kalemaden hammadde sahasinda yapilan sondajlarda da ayni dizende
gozlenmigtir. Yassilagmis gaz boglukiari slgiimieriyle riyolit akmasinin ganeydeki bir
kaynaktan K — KB ysninde az egimii olarak yayliidigi sonucuna ulagiimistir, Beyaz
renkii biotitli riyolit 50 - 60 m kannikta olup modal degeri % 5'i gegmeyen
psodoheksagonal kizil renkii biotit taneleri en goze garpan bilesendir. Bunun
yaninda iri, yari 6z sekilli sanidinierde bulunur. XRD sigimierinde cam hamur iginde
kristobalitin varigi saptanmistir. Y  — sekiindeki cam kiymikiarinin yaygin bulunusu
gaza doygun, viskozitesi yiiksek bir magmayi gésterir. Sanidin, tridimit ve kuvars

da sferulitieri olusturur. Gaz b  oslukiarinda ozgekili feldspat ve kuvars kristalieri
bulunur.  Sahanin orta kesiminde, Karatepe'de biotitli riyoliterin - azerine gri
hamurlu, masif ufak taneli riyolitler gelir. iri sanidin kristallerine rastianisa da
hamur daha camsl ozeliiktedir. XRD ka yitiarindan hamur iginde tridimitin 6n plana
giktigl anlagimigtir. Sahanin  kuzey yamaglarinda st birim olan yakliasik 40 m
kalinhginda, beyaz, gevsek yapili ufak taneli riyolit yuizlek vermektedir. Ufak sanidin
ve kuvars tanelerinin yaninda cam orani yiiksek ve buna bagh olarak kaolinlesme
de yaygindrr, »

Ust Miyosende etkin olan bélgesel yiikselme sahanin diisey faylarla sekillenmesine
ve agilan derin vadilerde Pliyosen bazalt lavlarinin yerlesmesine neden olmustur.
Inceleme sahasinda bazalt  mostralari GCan gineyine D'dan GB'ya dogru
yayllmaktadir. Kalinligi 0 — 20 m arasinda degisen bazalt akmasinin altindaki riyolit
mostralarinda tipik kizil renkli pisme zonu gozlenmigtir. Muhtemel volkan konileri
Gan - Yenice karayolunun dogusundaki tepelerde bulunur. Farkli tiirlerdeki
bazaltlarda fenokristaller olivin, ortopiroksen, klinopiroksen, kaerzutit, hersinit ve
labradoritten olusur. Siyah camsi hamurda ise ufak piroksenler ve feldspat
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mikrolitleri yer alir. Inceleme alanindaki bazaltlar alkali olivinli bazalt karakterinde
olup kitasal gatlak sistemlerinden ¢ikarak akmiglardir.

Onceki calismalarda andezit olarak adlandinlan bolgede ilk kez farkli turdeki
volkanik kayaglarin bulundugu yas iliskileri ile ortaya konulmustur. Ayrica ekonomik
degeri olan gevsek dokulu beyaz renkli riyolitin dagiimi ve mineralojisi —
petrografisi ayrintih bir sekilde ele alinmigtir.

RHYOLITE — BASALT VOLCANISM LATE TERTIARY, SOUTHERN CAN AREA
(CANAKKALE)

Rhyolites and basalts are the most common volcanic rocks south of Gan between
Tepekdy and Gekigler villages. Andesite of Miocene age occurs on the western part
of the study area. Detailed geological investigation showed volcanic sequence:
andesites of Miocene age, rhyolites of the Upper Miocene and basalts of Pliocene.

Gray, violet and red colored andesites and tuffs occurs only at the base of deep
valleys. Main minerals are amphiboles and intermediate plagioclase. Andesites
show typical porphiric texture with euhedral plagioclase and green amphibole
phenocrysts in an vitrophiric and mictolithic groun mass.

Rhyolitic outcrops almost occupy the whole study area. From mineralogical and
textural caracteristic three different rhyolithic flows could be distinguished; white
biotite rhyolite, gray colored felsitic rhyolite, and wide soft rhyolite. This sequence
could be shown as the same order after drilling by Kalemaden society. We consider
coming from a sudden source and flowing to the N — NW after many observations
of the vesicular samples. White colored biotite rhyolite reaches from 50 to 60 m
thickness and composed cheefly large subhedral sanidine and few red biotites.
Microscopic determination of Y — formed glass shards show a high viscosity and
gas content of rhyolitic magma. Cristobalite also determined by X Ray methods in
glassy groiund mass. We observed also spherulites composed of sanidine, trydimite
and quartz. Euhedral feldspar and quartz crystals could be seen miarolithic cavities.
Gray colored compact fine grained rhyolite overlay the biotite rhyolitic flow at
Karatepe, middele section of the study area. Although we detect some sanidines
ground mass is more vitrophiric (felsitic). Trydimite is most common groun mass
component. On the northern hillside of the study area, upper lava level is
represented by white colored softy rhyolitic flow which reaches 40 m thickness.
Microscopic study showed sanidine and quartz crystals in a glassy ground mass
and wide spread kaolinizition.

Regional exhumation during upper Miocene formed the paleotopographic and
Pliocene basalt flows invade deep valleys. Basaltic crop out in southern Can area
from E to SW. Red oxidized zone of the overlaying basaltic flow. Probably volcanic
cones are located to the east of the Can — Yenice highway. Different basaltic rocks
are composed of olivine, orthopyroxene, clinopyroxene, kaersutite, hercynite and
labradorite. Small pyroxene and feldspar microlites occurs in black colored glassy
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ground mass. In this area, main basaltic rock is alkaline olivine basalt which
probably flowed from crustal fracture zones.

In southern Can area, our study showed different volcanic rocks and their

relationships represented formerly by andesites. We have dealed extension and
mineralogy / petrography of soft rhyolitic flow and its economic value.
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OLiGOSEN YASLI NAMAZGAH GRANITOIDI VE DAMAR KAYACLARININ
PETROLOJiSi, YENICE (CANAKKALE)

Sinan ONGEN, Direng AZAZ, Namik AYSAL

istanbul Universitesi, Jeoloji Mihendisligi BoIimu, 34840, Avcilar istanbul

Yenice gineyinde Oligosen yagh Namazgah stogu 3,5  km?ik bir sahada girintili
cikintii dokanakii olarak yiiziek vermektedir. Granitoidier Palezoyik ve triyas yasli
metacskel birimieri kesmig fakat yaygin Oligosen andezitik laviari ile értaimagtar.
Dogu kenarinda Karakaya birimieri icinde genis bir konta k metamorfik zon
olusturmustur. Bu zon oncelikie kirectasi dokanakiarinda skarn olarak gozienir.
Namazgah stogu oncelikie kuars -monzodiyorit  bilegiminde  olup, yer yer
monzodiyorit ve piroksen -monzonit bilesimi de gszienmistir. Namazgah koyi
gineyinde yer alan Alkali granit bilesimindeki kayagiar granitoidi kesin dokanakia
kesmektedir.

Bolgesel tektonizma granitoidin farkii bilesimdeki seviyelerinin yiiziek vermesine
sebep olmugtur. Sahada bu yorum bir cok yerde ortaya gikar. KD -GB ysnlu fayin
dogusunda dama r kayaglarmin sikiigi ve kontak metamorfik zonun bulunusu
granitoidin tavan bolgesinin yiziek verdigine isarettir. Batida ise volkanik ortd
altinda daha derin dizeyler ortaya gikmaktadir. Kay Tepe'de alkali granitin ve skarn
Zonunun bulunusu yine tavan di  zeyini gostermektedir.

Granitoid kayaclarin petrografisinde kuars -monzodiyoritler; yesil renkli hornblend,
kahverenkli biotitler, plajioklas ve ortoklaslardan olugur. Kuars saydam 0zsekilsiz
kristaller halindedir. Aksesuar mineralleri ise sfen ve manyetittir. Kayag taneli
dokulu olup, porfir dokulu kenar fasiyesi de g6zlenmistir.

Piroksen-monzonit; endoskarn kayaci olup, yesil piroksen, plajioklaslar ve dzsekilli
taneler olarak ortoklaslar icerir.  Kuarslar yari-6zgekilli goriinimde, aksesuar
mineraller; ufak apatitler ve iri 6zsekilli sfenler olarak ortaya ¢tkmaktadir.

Kéy Tepe giiney yamacinda genis ytizlek veren alkali granitin feldspat oraninin
yliksek olmasindan dolayl pembe renkli olup yok denecek kadar az koyu renkli
mineral icerir. Kizil renkli biotit pulcuklari ve yer yer turmalin igneleri gozlenir.
Granitoide gore ufak taneli oldugundan masif ve ayrismaya dayanikh gorinisi
disinda en belirgin &zelligi  bosluklu (miarolitik) yapidir. Bogluklarda ozgekilli
ortoklas, kuars ve turmalin kristalleri yer alir. Cok si§ derinlige yerlesmis olan
epizon granitlerine 6zgli bu yapi gaz kacaklarindan kaynaklanmistir. Mikroskopta
taninan granofir dokusu; tekge feldspat iginde iskelet seklinde optik devamliligi olan
kuars biyumeleridir. Bu doku alkali granit kitlesinin hizl kristallenmenin etkin
oldugu kenar kisimlarinda yer alir. Bu dokuyu olusturan isleyiste, akigkan fazin
kaybi, buhar basincinin azalmasiyla hizli bir kristallenme gerceklesmektedir.

Alkali granitin yeknesak kimyasi, granofir dokusu ve mineral bilesimi magmanin
oldukca sivi halde yerlesme derinligine ulastigini géstermektedir. Kimyasal analizler
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ve saha calismalani da granit kristalizasyon ayrmlasmasi en son ve hareketli
magma kesimini karakterize edip si§ derinliklere ulagtigr anlasiimistir (basing 1 kb,
derinlik ~4 km). Normal 6tektik granitlerde kristalizasyon 1 kb basingta 730 °C'da
sona erer. Fakat gaz fazinin bollugu bu isty1 en az 100 °C agagiya cekmektedir.

Pegmatit damarlari granitoidin dogusunda Tokath Tepe ile Engece Tepe arasinda
KB-GD gidisli konumda dar bir bolgede yer almaktadir. Kuars-monzodiyorit igindeki
catlaklara sokulmus pegmatitlerin mineral icerigi; pembe ortoklas, saydam kuars ve
demet seklinde toplanmig siitunsal turmalinlerden olusur. Pegmatitlerin
dokanaginda ana kayag renginin de agimig oldugu saptanmigtir. Pegmatit
damarlarinin yersel dagiimi fayla kesilmig alkali granit mostrasinin burada az
derinde devamliigini isaret etmektedir.

Tokath Tepe kuzeyinde tavan fasiyesi olan, granit ve endoskarni kesen KD-GB
gidisli, en fazla 2 m. kalinlikta aplit damarlari sik bir dagihm gostermektedir. Ufak
taneli kayaglarin mineral igerigi ortoklas ve kuarstir. "

Sonuc olarak namazgah granitoidinin farkli fasiyesleri ve alkali granit sokulumu
ayrintill haritasinda  yerlesimin epizon karakterli oldugu, pegmatit ve aplit
damarlarinin bollugu da granitoidin tavan bélgesinin korundugunu gostermektedir.

PETROLOGY OF OLIGOCENE AGED NAMAZGAH GRANITOIDS AND IT'S
DYKE ROCKS, YENICE (CANAKKALE)

Oligocene aged Namazgah stock crops out in 3.5 km? area to the south of Yenice
as a serrated contact. Granitoids cuts Paleozoic and Triassic metasediment units,
but covered by widespread Oligocene aged andesitic lavas. Eastern border of
granitoids surrounded by contact metamorphosed rocks of Karakaya formation.
The skarn formation dominates along the limestone contacts. Main rock type of
Namazgah stock is Quartz-monzodiorite but in some section monzodiorite and
pyroxene-monzonite founded. Rocks of alkaline granite composition in south of
Namazgah village cuts granitoids with a sharp contact.

Regional tectonism caused cropping out different compositional levels of stock.
This interpretation is very evident in the field. Density of dyke rocks and occurring
at the contact metamorphic zone on the east of NE — SW directed fault shows roof
section of the granitoid stock. On the western part, the deeper section of the stock
overlied by volcanic cover. Again, roof section of the granitoid is shown by the
occurrence of alkaline granite and skarn zone at Kdytepe hill.

Petrographic investigation of the quartz-monzodiorites yields green hornblende,
brown biotite, plagioclase and orthoclase. Quartz occurs as clear euhedral crysts.
Accessory minerals are also sphene and magnetite. Rock has a granular textured,
but also porphiroidal border facies was observed.
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Pyroxene-monzonite builds endoskarn zone and has mineralogical assemblages of
green pyroxene, plagioclase and euhedral orthoclase. Quartz has subhedral aspect
and accessories minerals are tiny apatite and big euhedral sphenes.

Large outcrops southern hillside of Kéytepe made of alkaline granite which is pink
colored because of high feldspar content and few mafic minerals. Tiny reddish
biotite flakes and some tourmaline needles found. The most significance feature is
cavity (miarolithic) structures except massive and resistant to weathering
appearance. Cavities are filled by euhedral orthoclase, quartz and tourmaline
crysts. This structure unique to epizone granites emplaced at very shallow level,
originated from gas escape. Granophyric texture recognized under microscope
made of skeletal quartz growth in optical continuity within feldspar crystal. This
texture especially observed at rapid crystallized border zone. By this mechanism,
lost of fluid phase, decreasing vapor pressure follows rapid crystallization. Uniform
chemistry, granophyric assemblages of the alkaline granite shows that its magma
rose at a very liquid state to shallow depth (pressure 1 kbar, depth 4 km). Eutectic
crystallization in normal granites terminates at 730 °C temperature and 1 kbar
pressure. Abundance of gas phase lowers this temperature at least 100 °C.

NW — SE directed pegmatite dykes situated in a narrow section between Tokatli
Tepe and Engece Tepe hills. Pegmatite dykes located in fractures of quartz-
monzodiorite has fallowing mineralogical assemblages pink orthoclase, clear quartz
and tourmaline bundles. Main rock color bleaching is characteristic at pegmatite
contacts. Local distribution of pegmatite dyke, here, signifies continuity of the
alkaline granite at shallow depth.

NW — SE trending aplitic dyke system of maximum 2 m thickness cuts roof rock of
granitoid stock (granite endoskarn) and shows dense distribution on the north of
Tokath Tepe hill. Fine grained rocks are composed of orthoclase and quartz.

Finally, detailed mapping of different facies of Namazgah granitoid and intrusion of

late alkaline granite showed their epizonal emplacement and density of pegmatite
and aplite dykes showed preservation of granitoids’ roof section in the area.
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VAN GOLU DOGUSUNDA YUZEYLEYEN UST PALEOSEN — ALT MIYOSEN
COKELLERININ BIYOFASIYESLERI iLE BOLGENIN PALEOCOGRAFYASINA
BIR YAKLASIM

Sefer ORCEN, Meltem BAYKAL, Azad SAGLAM SEDELE

Yiziinci Yil Universitesi, Jeoloji Mihendisligi Bslimi, 65080 van

Bu calsma, van goli dogusunda yiz eyleyen Ust Paleosen — Alt Miyosen
gokellerinin  biyofasiyeslerini ortaya koyarak bélgenin paleocografyasina agiklik
getirmek amaciyla yapilmistir. Inceleme alaninda tanimlanan Ust Paleosen — Alt
Miyosen c¢okellerinde yapilan 6lgiili stratigrafi kesitlerinden derlenen ince kesit ve
yikama orneklerinden toplam sekiz biyofasiyes ayirtlanmistir. Karakterize ettikleri
jeolojik zaman dilimleri ve paleoekolojik konumlariyla bu biyofasiyesler asadida
verilmistir:

A. Miscellanea — Anatoliella bentik foraminifer biyofasiyesi (Ust Paleosen)
(S1g karbonat selfi),

B. Nummulites — Discocyclina bentik foraminifer biyofasiyesi (Alt — Orta Eosen)
(S1g karbonat selfi),

C. Morozovella — Globigerina planktik foraminifer biyofasiyesi (Alt — Orta Eosen)
(Derin karbonat selfi — Havza),

D. Chapmanina — Halkyardia bentik foraminifer biyofasiyesi (Ust Eosen)
(S1§ karbonat selfi),

E. Miogypsinidae — Heterostegina — Lepidocyclina bentik foraminifer biyofasiyesi
(Alt Miyosen) (Sig karbonat selfi),

F. Globigerinidae — Miogypsinidae bentik ve planktik foraminifer gegis biyofasiyesi
(Alt Miyosen) (Derin karbonat selfi),

G. Globigerinoides — Globigerina planktik foraminifer biyofasiyesi (Alt Miyosen)
(Derin deniz — Havza),

H. Mercan egemen Mollusklii makrofosil biyofasiyesi (Alt Miyosen) (Resif).

Geg Paleosen — Geg Eosen yash kaya birimleri, Erken Kretase sonundan Erken
Miyosen’e kadar bolgedeki sikisma tektonigine bagl olarak siriiklenmeleri
sonucunda allokton konumlarini kazanmiglardir.

Bolgede saptanan biyofasiyeslerin yayilimlari temel alinarak ve litostratigrafik
ozellikleri de dikkate alinarak palinspastik olmayan paleocografik degerlendirmede;
Gec Paleosen’de bdlgenin karbonat selfiyle kapl olmasi, Erken — Orta Eosen'de
gittikce derinlesen ve havzaya gegis gosteren bir self ortaminin yayilimi
yorumlanabilir. Geg Eosen’de bentik faunalarin belirleyiciliginde si§ karbonat selfinin
yayihmi s6z konusudur. Oligosen’de yersel denizel ortamin izleri gérilmekle birlikte,
olasilikla bdlgede hizli bir yikselimin oldudu varsayilabilir.Erken Miyosen
doneminde, yer yer resifal olusumlarin goériildigi si§ karbonat selfinden havzaya
kadar cesitlilik sunan bir paleocografyadan s6z etmek olanaklidir.
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Palinspastik paleocografya igin yapilacak bir degerlendirmeyle, Geg Paleosen — Geg
Eosen zaman araliginda derin self kosullarinin egemen durumu ve bir dizi cesitli
litolojik Griiniin bu ortamda yerlesik bulundugu; Erken Miyosen'de yine karbonat
selfi alanlarinin genig yaylimi ve yer yer de derin deniz (havza) kosullarinin
etkisinde kalan bir paleocografyanin varligi yorumlanabilir.

BIOFACIES OF THE UPPER PALAEOCENE — LOWER MIOCENE DEPOSITS
FROM EAST VAN LAKE AND AN APPROACH TO PALAEOGEOGRAPHY OF
THE REGION

This study was carried out in an attempt to determine biofacies of the eastern Van
lake of the Upper Palaeocene — Lower Miocene deposits and palaeogeography of
the region.

The study depends on the stratigraphical measured sections obtained from the

Upper Palaeocene — Lower Miocene deposits of eight biofacies in the area. These

biofacies and relationships their age and palaeoecology are:

A. Miscellanea — Anatoliella benthonic foraminifera (Upper Palaeocene)
(Shallow carbonate shelf),

B. Nummulites — Discocyclina benthonic foraminifera (Lower — Middle Eocene)
(Shallow carbonate shelf),

C. Morozovella — Globigerina planktonic foraminifera (Lower — Middle Eocene)
(Deep carbonate shelf), .

D.Chapmanina — Halkyardia benthonic foraminifera (Upper Eocene)
(Shallow carbonate shelf),

E. Miogypsinidae — Heterostegina — Lepidocyclina benthonic foraminifera (Lower
Miocene) (Shallow carbonate shelf),

F. Globigerinidae - Miogypsinidae benthonic and planktonic foraminifera (Lower
Miocene) (Deep carbonate shelf),

G. Globigerinoides — Globigerina planktonic foraminifera (Lower Miocene)
(Deep marine — Basin),

H. Mainly coral and mollusc macrofossil (Lower Miocene) (Reef).

Late Paleocene- Late Eocene age rock units were carried related with
compressional tectonic regime from Early Cretaceous until Early Miocene, and at
last, these units were taken their allochthone position.

On the nonpalinspastic palaeogeographic evaluation with to take in to
consideration spreading of the biofacies and also lithostratigraphic characteristic,
this region covered with carbonate shelf at Late Palaeocene so it can be
interpretted as a shelf area spreading which gradually deepen at Middle Eocene
and passed to the basin. Probably speedy uplifting at this region can be supposed
with evidence of the terrestrial marine environment at the Oligocene. Shallow
carbonate shelf spreading effected to the determination of the benthic faunas at
the Late Eocene. At the Early Miocene period, it can be possible to talk about
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palaeogeography with variation from shallow carbonate shelf, shown reefal
formation, until basin. With the evaluation of palinspastic palaeogeography,
between Late Palaeocene and Eocene periods, dominant condition of the deep
shelf provisition and settlement of the series of different lithological product at this
region, again the wide spreading of the carbonate shelf area at Early Miocene and
the palaeogeography which effected from deep marine (basin) conditions.
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KARASAL NEOJEN TORTULLARINDA ZEOLOIT VE SEPIYOLIT
OLUSUMLARI, ORTA ANADOLU-TURKIYE

Unal OZBAS, Rezan BIRSOY

Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Bolimii, 35100, Bornova izmir

Sedimanter zeolit olusumlar Tiirkiye'de Orta ve Bati Anadolu’da oldukga yaygindir.
Klinoptilolit, analsim, hdlandit, mordenit, filipsit, eriyonit, sabazit ana zeolit
mineralleridir ve genellikle volkanosedimanter kayaglarda, baslica smektit, kuvars,
opal-CT ve K-feldispat mineralleriyle birlikte bulunur. Olusumlarin ¢odu riyolitik ve
riyodasidik tuflerle iliskili olarak gelismistir.

Sivrihisar'in dogusunda Miilk ve Oglakg Koyleri civarinda gozlenen Ust Miyosen
Porsuk Formasyonu, Orta Anadolu’da genis alanlara yayilmis karasal tortullarin
kiiglik bir bolumudir. Formasyon, en altta gakiltagi-kumtasi, tiste dogru dolomitik
kirectasi, yesil marl ve kirmizi karbonatl kiltaglarinin yanal ve diisey ardalanmasi,
bazaltik intrusyonlar ve en Ustte kiregtaslarindan olusur. Aluviyal ortamda gelismis
olan cakiltaglari havza kenarini temsil etmektedir. Dolomitik kirectaslariyla
ardalanmali olan yesil marn ve kirmizi karbonath kiltasi si§ alkali-playa gél
ortaminda ve gamur diizliklerinde olusmuslardir ve kuzeye dogru diyajenetik olarak
olusmus jips kristalleri icermektedirler.

Yesil marnlar ve kirmizi karbonath kiltaslarinda sistematik olarak XRD, SEM ve EDX
analizleri gergeklestirilmistir. Kalsit ve dolomit en baskin karbonat mineralleridir ve
dolomitlesme havza kenarindan uzaklastikca, GB-KD dogrultusunda, artmaktadir.
Otojenik analsim gogunlukla dolomitin baskin oldugu alanlarda gozlenir. Kuvars,
plajioklas, smektit, illit ve az miktarda klorit mineralleri tim katmanlarda tespit
edilmistir. Analsim, klinoptilolit, filipsit mineral toplulugu, dolomit, kuvars, smektit,
K-feldispat ve opal-CT mineralleriyle birlikte calisma alaninin KD'da yesil marnin en
lst seviyesinde bulunmustur. Dolomitik kiregtaginin iginde sedimantasyon sirasinda
olusmus kahverengi sepiyolit mercedi (yaklasik 2-3 m kalinliginda ve 30-40 m
uzunlugunda) bazaltik intrusyonlara yakin olarak bulunur.

Sepiyolit diisiik alkali ortamlan ve yaklasik 7-8 pH kosullarini temsil eder. Yiiksek
Mg?* ve diisik Na*, K*, Ca’" ve AI"> konsantrasyonlari sepiyolit olusumu icin
oldukca uygun kosullardir. Diger taraftan, zeolit mineralleri sepiyolite gore daha
alkali ortamlarda olusur. Zeolit olusumu igin yiiksek Na®, K*, Ca’* ve AI*’
aktiviteleri ve diisik Mg®* aktivitesi gerekmektedir. Bununla birlikte pH'in daha
yliksek olmasi gerekmektedir, en az 9-10 civari. Bolgede zeolit mineralleri ve
sepiyolit birbirlerine oldukga yakin olarak bulunmaktadirlar. Gegici gol sularinin
kimyasal kosullar sepiolit olusumu igin daha uygun oldugundan sepiyolit minerali,
zeolit minerallerinden daha yaygin olarak olusmustur.
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ZEOLITE AND SEPIOLITE FORMATION IN NEOGENE LACUSTRINE
SEDIMENTS (CENTRAL ANATOLIA, TURKEY)

Sedimentary zeolite occurrences are very common in the Central and Western
Anatolia, in Turkey. Clinoptilolite, analcime, heulandite, mordenite, phillipsite,
erionite, chabazite are the principle zeolite minerals and generally associated with
volcano-sedimentary rocks with accompanying minerals mainly smectite, quartz,
opal-CT and K-Feldspar. Almost all of the occurrences were developed related to
the rhyolitic and rhyodacidic tuffs.

Upper Miocene Porsuk Formation is the small part of the widely distributed
Neogene lacustrine deposits of Central Anatolia, observed near Miilk and Oglakg
Villages in the eastern part of the Sivrihisar province. It contains conglomerate-
sandstone at the bottom, lateral and vertical alternations of dolomitic limestone,
greenish marl and reddish calcareous claystone, basaltic intrusions and flows and
limestone at the top. Conglomerates characterised aluvial environment and
represents the margin of the basin. The greenish marl and reddish calcareous
claystone alternating with dolomitic limestone, deposited in shallow alkaline-playa
lake and mudflat environment, contains dessication cracks filled with diagenetic
gypsum crystals to the North.

XRD, SEM and EDX analyses were carried out on greenish marn and reddish
calcareous mudstone systematically. Carbonates, either calcite or dolomite, are the
most abundant minerals and dolomitization increases away from the margin of the
basin, from SW to NE direction. Authigenic analcime is observed mainly dolomite
dominant places. Quartz, plagioclase, smectite, illite and minor amount chlorite
minerals are recognised in all layers. Analcime, clinoptilolite, phillipsite mineral
assemblage is detected in uppermost part of the greenish marl at the NE of the
study area with accompanying minerals dolomite, quartz, smectite, K-feldspar and
opal-CT. Brown sepiolite lens (approximately 2-3 m thickness and 30-40 m length)
formed during sedimentation inside the dolomitic limestone is found near to the
basaltic intrusions.

Sepiolite represents less alkaline conditions and pH is around 7-8. High Mg®* and
low Na*, K*, Ca**, and AI*® concentrations are very convenient condition for
sepiolite formation. However, zeolite minerals were formed in more alkaline
environment than sepiolite. High Na*, K*, Ca®* and Al*® activities and low Mg”*
activity are necessary for zeolite formation. In addition, pH must be higher, at least
9-10. In the region, zeolite minerals and sepiolite are found very close to each
other but sepiolite is more abundant than zeolite minerals because chemical
conditions of ancient perennial lake water were more convenient to the formation
of sepiolite.
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KIZLAC T3A TUNELINDE (BAHGE/OSMANIYE) NiHAI
DEFORMASYONLARIN TAHMiNi

Ahmet OZBEK
Gukurova Universitesi, Jeoloji Miihendisligi Bolimi, 01330, Balcal Adana

Bu galisma Kizlag T3A tiinelinde (Bahge-Osmaniye) acilmis olan hat no:1’de 300-
640 metreleri arasinda yapilan deformasyon &lgiimlerinin degerlendirmelerini ve
nihai deformasyon tahminlerini kapsamaktadir.

Kizlag T3A tiineli Tarsus-Adana-Gaziantep Otoyolu projesi kapsaminda, Devoniyen
yash kumtagl, kumtasi-seyl ardalanmalari ve fay kili zonu icerisinde aclimistir. Bu
birimler tektonik kuvvetler ve yer alti suyu etkisinde kalmistir. Tiinel kazisi sirasinda
ve sonrasinda deformasyon degerleri jeodetik aletlerle 3 boyutlu olciilerek,
bilgisayarda degerlendirilmistir. 3 boyutlu deformasyon (boyuna, yatay, oturma)
degerlerinden bileske yerdegistirme vektérii hesaplanmistir. Tiinel aynas! jeolojik
haritasi ve bilegke yerdegistirme vektorii degisimlerine dayanilarak, deformasyonun
nisbeten blylk oldugu, duraysiz alanlar belirlenmistir. Bu alanlar tiinel st
yarisinda yer almakta olup, tiinelin ta¢ kisminda 350-380 metreleri arasinda 10.8
mm; sol yan duvarda 350 ve 420. metrelerde 10.2 mm; sa§ yan duvarda 377.
metrede 13.3 mm'lik deformasyon dégerleri &lciilmiistiir. Bu noktalarda Olgllmus
olan deformasyon dederlerinin zamana karsi degisimlerinden yola gikilarak nihai
deformasyon tahminleri yapilmistir. Buna gére tiinelin tac kisminda 350-380
metreleri arasinda 11 mm; sol yan duvarda 350 ve 420. metrelerde 10.5 mm; sad
yan duvarda 377. metrede 13.5 mm'lik nihai deformasyonlarin gelisecedi
ongorilmektedir. Bu tahmini nihai deformasyon degerleri de 10 cm'lik tolerans
degerleri iginde kaldigi belirlenmistir.

AN ESTIMATION OF FINAL DEFORMATION IN KIZLAG T3A TUNNEL
(BAHCE/OSMANIYE)

This study comprises evaluation of deformation and estimation of final deformation
value of line 1 that excavated between 300-640 m in Kizlag T3A tunnel (Bahge-
Osmaniye).

Kizlag T3A tunnel was built under the comprise of Tarsus-Adana-Gaziantep
Motorway project and excavated in Devonian sandstone, sandstone-shale
alternation and fault gauge zone. This units are effected by tectonic forces and
groundwater. 3-D deformation value were measured by geodetic device during and
after tunnel excavation and evaluated with computer. Resultant displacement
vector was calculated from 3-D deformation values (longitudinal, lateral,
settlement). An unstable areas were determined based on a tunnel face geological
mapping and resultant displacement vector variation, deformation is relatively
bigger in this area. The unstable area are situated at the top heading section of
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the tunnel, 10.8 mm deformation was measured between 350-380 m at the crown;
10.2 mm deformation value was measured at 350 and 420 m in the left sidewall;
and 13.3 mm deformation was measured at 377 m in right sidewall. Final
deformation estimation were set out from variation of deformation value versus
time plot from these points. So final deformations are anticipating as a 11 mm
between 350-380 m in the crown; 10.5 mm at 350 and 420 m in the left side wall;
13.5 mm at 377 m in the right sidewall. It is found that this conjectural final
deformation value are placed in 10 cm tolerable values.
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GEG EOSEN (BARTONIYEN-ERKEN PRIYABONIYEN ?)
ORTHOPHRAGMINID FORAMINiFERLERI: BIYOMETRIK VE TAKSONOMIK
ON SONUCLAR (DOGU TOROSLAR, BASKIL- ELAZIG)

_ Ercan OZCAN* Sinan COLAKOGLU**
*Akdeniz Universitesi, Jeoloji Miihendisligi Bolim, 07200, Topcular Antalaya
**Nigde Universitesi, Miihendislik-Mimarlik Fakultesi, Jeoloji Miihendisligi Bolumi, Nigde

Baskil (Elazi§) bélgesi, orthophragminid iri bentik foraminiferlerin ok zengin
olarak bulundugu ve Tiirkiye’ de bu istiflerin Geg Eosen’e kargilik geldigi bilinen gok
az sayidaki mevkilerden biridir. Baskil batisinda, Baskil ve Firat nehri arasinda
(Elazig) yaygin yuzlek veren Kirkgegit Formasyonundaki orthophragminid
foraminiferler Tiirkiye'de nispeten daha iyi bilinen Erken-Orta Eosen vyasl
orthophragminidler ile filojenetik baglantilarini kurmak amaci ile gahgiimistir.

Birimin Ust kisminda pelajik foraminifer igeren marn/seyl-silttagi ile arakatkil
seviyelerde cok iri nummulitid foraminiferler (Nummulites fabiani) ile beraberlikleri
gozlenen orthophragminid foraminiferler yonlendiriimis kesitlerde calisilmistir.
Genelde Orbitoclypeus cinsi bireylerinin  gogunlukta oldugu populasyonlarda
Orbitoclypeus, Discocyclina, Asterocyclina ve Nemkovella cinslerine ait degisik
tiirler tanimlanmis olup, bunlar genelde Rib'siz Orbitoclypeus (Annuli dalgalanma
gostermiyor), Rib'siz Orbitoclypeus (Annuli dalgalanma gésteriyor)= Orbitoclypeus
varians, Ribli Orbitoclypeus, Orbitoclypeus daguini, Discocyclina augustae,
Discocyclina trabayensis, Discocyclina radians, Discocyclina sp., Nemkovella sp.,
Asterocyclina stella, Asterocyclina stellata, Asterocyclina alticostata, Asterocyclina
sp.1 ile temsil olunur. Turkiye'de Geg Eosen yasl ¢okellerdeki bu orthophragminid
foraminiferlerinin tarifi ve tanimlanmasi biyometrik olarak ilk kez bu galigmayla bir
‘On  Sonuglar’ kapsaminda verilmekte olup tanimlanan populasyonlarin  daha
onceden Akdeniz bolgesinden tariflenen topluluklarla biylk benzerlik gosterdigi
gozlenmigtir.

LATE EOCENE (BARTONIAN- EARLY PRIABONIAN ?) )
ORTHOPHRAGMINID FORAMINIFERA (EASTERN TAURIDS, BASKIL-
ELAZIG): PRILEMINARY RESULTS OF BIOMETRIC AND TAXONOMIC

STUDIES

Marine deposit consisting of orthophragminid foraminifera is well known from
Baskil (Elazig) region, which represents one of the few localities, known for the
Late Eocene of Turkey. Orthophragminid foraminifera recorded in the upper part of
Kirkgegit Formation cropping out between Baskil and Euphrates river was studied
to establish their evolutionary linkage with their counterparts already known from
Early-Middle Eocene of Turkey.
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Orthophragminid foraminifera, which occurs in association with large nummulitid
foraminifera (Nummulites fabiani) in the horizons intercalated with marl/shale-
siltstone in the upper part of the succession were studied in oriented sections.
Different taxa belonging to Orbitoclypeus, Discocyclina, Asterocyclina ve
Nemkovella have been described. These foraminifera are ascribed to Orbitoclypeus
(without rib and wavy aspect of annuli), Orbitoclypeus (without rib, but with wavy
aspect of annuli)= Orbitoclypeus varians, Unribbed Orbitoclypeus, Orbitoclypeus
daguini, Discocyclina augustae, Discocyclina trabayensis, Discocyclina radians,
Discocyclina sp., Nemkovella sp., Asterocyclina stella, Asterocyclina stellata,
Asterocyclina alticostata, Asterocyclina sp.1. The Late Eocene orthophragminids
presented for the first time from Anatolian material and documented herein with
their biometric aspects as the ‘preliminary results’ show close similarities with
orthophragminids known from Mediterranean region.
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NEMRUT VOLKANIZMASINA BAGLI DOMLARIN MINERALOJIK-
PETROGRAFIK OZELLIKLERL

Yavuz OZDEMIR, Ozgiir KARAOGLU, A. Umit TOLLUOGLU

Yiiziincii Yu Universitesi Jeoloji Miihendisligi Bsllimi, 65080 van

Bitlis ili Tatvan ilgesi kuzeyinde yiizeylenen Nemrut volkan, Dogu Anadolu’da
Kuvaterner yagh volkan dizisinin en énemli aktif Gyelerinden biridir. Yakiagik 36 km

2 ik ylz siclime sahip Nemrut Kalderas'nin iginde ikisi buyiik toplam 5 gal
bulunmaktadr. 13 km ik Bilyiik Gliin ortalama derinligi yakiasik 100 m olup, en
derin noktasinin ise 155 m oldugu bilinmektedir. Tarihi kaytiara gsre Nemrut
Kaiderasi'nin kuzeyinde MS 1 441 yiinda, halk arasinda ‘Kantasi’ olarak adiandirian,
son bir aktivite meydana geimistir. Bu volkanik aktivite sonucu olusan bazalt
akintilari, Nemrut volkanizmasinin Tiirkiye'de en son bilinen aktif volkanlar arasinda
olmasini saglar. Nemrut Kalderasi  Gevresindeki endojen dom yapiar polijenetik
stratovolkan ~ ozelligindeki  Nemrut Vvolkanizmasna blyiik siclide  katkida
bulunmugtur. Boigedeki domiar Nemrut Kalderas’nin kuzey ve gliney
yamaglannda Yyogunlagmistir.

Nemrut Kaideras'nin glineyinde yer alan 6 nemli dom yapiarn arasinda, Kirkor
Domu, Karadere — Seyrantepe domlan, Seyrantepe kuzey dogusundaki volkanik
dom aynca Kale Tepe ve Kalekirani Tepe domian sayiabilir. 18 km ik alan
kaplayan Kirkor domu béigede yer alan domiarn en biylgiidir. Tabanda n
yliksekligi yaklask 640 m'dir. Karedere — Seyrantepe ve Seyrantepe kuzey
dogusunda yer alan volkanik domiar ise yakiagk 1.5 km ik alana yayimisiardir.
Tabandan itibaren yakiagik 20 m yiiksekiige sahiptirier. Kale Tepe ve Kalekirani
Tepe domian ise tabandan itibaren 80 m yiiksekiige sahip olup 1 km  ?den daha
kiglk bir alanda yaymm gésterirler. Trakitik karakterdeki bu domiar trakitik akma
dokusuna sahip sanidin+hornblend+opasitlesmis biyotit+ojit+plajiyoklaz
fenokristalleri icerir ve sanidin+hornblend+biyotit mikrolitlerinden olusan volkanik
hamur ile karakteristiktir.

Nemrut Kalderasi'nin glineyinde yiizeylenen domlar arasinda Tavsan Tepe, Girigan
Tepe ve Kayall Tepe domlar yer almaktadir. Tavsan Tepe domu 10 km%lik
yaylhmiyla en biyiik dom olarak dikkati ceker. Tabandan itibaren 350 m’lik
yikseklige sahip olan trakit karakterli ve trakitik akma dokusu gdsteren bu dom,
sanidin+opasitlesmis hornblend+alkali amfibol+ojit fenokristalleri ile
sanidin+hornblend  mikrolitlerinden olusan volkanik hamurdan meydana
gelmektedir. Kayal Tepe 3 km?lik bir alanda yayilim gosterir. Yiiksekligi tabandan
itibaren yaklagik 300 m'dir. Girigan Tepe domu ise 2 km”lik bir alana yayiimis olup
tabandan itibaren 150 m yiikseklige sahiptir. Bu domlar vitrofir-trakit karekterli olup
vitrofirik porfirik doku goésteren sanidin+hornblend fenokristalleri ve asidik volkan
camindan olusur. .
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MINERALOGIC AND PETROGRAFIC PROPERTIES OF DOMES AROUND
THE NEMRUT VOLCANO

The Nemrut Volcano which is stand at north of Bitlis City (Tatvan) is the most
important Quaternary volcano in the East Anatolia. The Nemrut Caldera
aproximately ascending up from a base of 36 square km. There are five lakes
within the crater, two of which are larger. The Biiyiik Gol (13 square km) has an
average depth of 100 meters, where its deepest point is at aproximately 155 m.
According to historical recordes in 1441 AC basalt flows which known as ‘Kantasi
Flow" have been occured at north of the Nemrut volcano. Basalt flows which
result of volcanic activity provide this volcano between last known active volcanoes
in Turkey. Nemrut is poligenetic stratovolcano. The domes which are generated
around the Nemrut Volcano take effect the structure of the volcano. Domes are
consantrated at north and south slopes of the Nemrut Caldera.

The domes which take place at south of the Nemrut Caldera: Kirkor dom,
Karadere-Seyrantepe domes, Kaletepe, Kalekirani Tepe domes. The Kirkor i1s the
biggest dom. It has aproximately 18 square km and 640 m height from its base.
Karadere-Seyrantepe domes have spread out about 1.5 square km. Their average
height is 20 m. Kale Tepe and Kalekirani Tepe domes have 80 m height from its
base and spread out less than 1 square km. The tracitice domes have tracitice flow
texture and characterize by sanidin+hornblend -+opasit+biotit+ojit+plajioklas
fenocrystals and matrix which consist sanidin+hornblend+biotit microlites.

Tavsan Tepe, Girigan Tepe and Kayali Tepe domes are the important domes which
are situated at the south part of the caldera. Tavsan Tepe dome which has spread
out 10 square km is the biggest dome in this area. It's height is 350 m which have
tracitice  flow texture.  Sanidin+opasit+hornblend+alkaline  amfibole+ojit
fenocrystals and sanidin+hornblend matrix produced its mineralogy.

Kayali Tepe has 3 square km. It's height is 300 m from its base. Girigan Tepe
dome has spread out 2 square km and it's height is 150 m. This domes are
characterized  vitrofir-tracite and they have vitrofiric-porfiric  texture.
Sanidin+hornblend fenocrystals and acidic volcanic glass produce their mineralogy.
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3 SUBAT 2002 CAY (AFYON) DEPREMLERI

Siiha OZDEN, Kaan S. KAVAK, Fikret KOCBULUT, Semir OVER, Haluk TEMiz
cumhuriyet Universitesi, Jeoloji Mithendisligi Bslimi, 58140, Sivas

3 Subat 2002 tarihinde yerel saatle 09 %! ve 11 %'da Afyon’un giineydogusunda yer
alan Sultandad ile Cay civarinda oldukga genis bir kesimi etkileyen, orta biiyiikliikte
ve birbirini kisa araliklarla takip eden iki ayri deprem meydana gelmistir. Orta ve
Bati Anadolu’da bir gok bdlgede hissedilen bu depremlerde 45 kisi hayatini
kaybetmigtir. Hasar dadiimi, Sultan Daglar masifine ait temel kayalari ile sinirli
olan ova kesimindeki allivyal zemine ve kotiu vyapilasmaya sahip yerlesim
birimlerinde, 6zellikle Eber, Cay ve Maltepe civarindadir.

USGS verilerine gore bu depremlerden birincisinin ve asil yikici olan depremin
episantri, 38.521 kuzey enlemi ile 31.156 dogu boylaminin kesistigi Cay ilgesi
civarina dismektedir. Odak derinligi 22 km ve aletsel biylikligi 6.2 (Mw) olan bu
depremin olusturdugu yiizey kingi Cay ile Maltepe civarinda yaklagik 2 km kadar
izlenebilmistir. USGS'in hazirlamis oldugu bu depreme aif odak ¢oziim mekanizmasi
ve Cay civarinda elde etmis oldugumuz veriler bu depremin olusmasina neden olan
hareketin, asil olarak K80°D dogrultusunda uzanan, kuzeye egimli ve en biyiik
diisey yer degistirmenin 35 cm oldugu bir normal faylanmayla gergeklestigi
dustinllmektedir. 6.2 biylkliglindeki ilk Cay depremini olusturan sistemin,
yaklasik olarak Sultan daglarina dik olarak uzanan ve Aksehir havzasini kuzey
batidan sinirlayan eski bir normal fayin yeniden hareketlenmesi seklinde gelistigi
ongoériilmektedir. Ancak bu kirimanin tam olarak gergeklesmedigi ve sismik agidan
riskin bu kesim tizerinde stirdiigu fikri ileri siirilebilir.

USGS verilerine gére bu depremden iki saat sonra gelisen ve aletsel biiyiikligi 6.0
(Mw) olan ikinci bir depremin episantri 38.646 kuzey enlemi ile 30.819 dogu
boylaminda Cay’in hemen batisina dismekte ve 4 km'lik bir odak derinligi
sunmaktadir. Odak ¢oziim mekanizmasi ve arazi verileri, K20°D dogrultulu ve 10
cm disey yer degistirmeye sahip bir normal faylanmayi vermektedir. Cay’in
batisinda 6zellikle Kadikéy'de gelisen ve yaklasik 1 km uzunluga kadar izlenebilen
yiizey kiriklarinin bu dogrultuda olmasi, bu depremin ilk depremin tetikledigi farkl
bir fayin hareketiyle olustugunu dustindtirmektedir.

FEBRUARY 3, 2002 CAY (AFYON) EARTHQUAKES

The Sultandag-Cay (Afyon) and surrounding regions damaged by two destructive
earthquakes, which occurred on February 3, 2002 at 9.1 and 11.% respectively.
They caused 45 deaths and damaged about hundred of buildings. Damage
distributions which have been observed in Eber, Cay and Maltepe were related to
alluvial ground, bad constructions and rural area buildings between plains and
border of the Sultandagi Massif.
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According to USGS, the first main event was located at Cay town (38.521 N —
31.156 E) and occurred at a depth of 22 km. The magnitude was determined as
6.2 (Mw). The focal mechanism solution give a normal faulting according to N80O°E
trending surface ruptures, which observed approximately 2 km long around Cay
and Maltepe towns. The maximum vertical displacement is about 35 cm. This event
was probably reactivated approximately N80°E trend an old normal fault which
bordered Aksehir basin at the east. This fault was ruptured by this event at the
west (i.e. around Gay) but its eastern part (i.e. between Cay and Aksehir lake)
remain under seismic risk.

According the USGS, the second event, only later two hours, located at the west of
the Kadikdy village (38.646 N - 30.819 E). It was occurred at 4 km depth having a
magnitude of 6.0 (Mw). The field observations show that this event created an
other surface ruptures, about 1 km long, according to the focal mechanism
solutions of USGS. The maximum vertical displacement measured along this N20°E
trending surface rupture is about 10 cm.

We think that the first event (Mw=6.0) probably play a role of triggering on the

N20°E trending normal fault along which the second event (Mw=6.0) was
occurred.
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SiVRIHISAR (ESKISEHIR) DOLAYINDAKI OFIYOLIT NAPLARININ
JEOLOJiSi VE CEVHERLESMEDEKI ROLU -

_ Hayrettin OZEN*, Ender SARIFAKIOGLU**, Tbrahim KOG¥**, 0. Faruk
GULTASLI®*, Hiiseyin SAYAK, Aydin COLAKOGLU¥, Fevzi MINARECI**, Hatice

ERDAL*
*MTA Genel Miiduriigl, 06 520 Ankara
**MTA Ege Bolge Midiiriigli, Izmir
**x*MTA Dogu Akdeniz Bolge Mudunigi, Adana

MTAnin  Ofiyolitlere Baglh Cevherlesmelerin Aragtiriimasi Projesi kapsaminda, 2001
yihnin yaz aylarinda Sivrihisar figesi'nin (Eskisehir) kuzeyinde arazi calismalari
yuriitiilmistiir. Bélgedeki ofiyolitik kaya birimleri ve ofiyolite bagh cevherlesmeler
incelenmistir. Labaratuvar galigmalari devam etmektedir.

Daha 6nceki calismalarda, Turkiye'deki ofiyolit olusumlar okyanus tabehi yayllmasi
olarak kabul goriirken giinimizde yay Oni-yay-yay ardi dzellik sundugu ifade
edilir. Bolgedeki ofiyolitik kayaglar igin onceki arastirmacilar tarafindan farkl
yorumlar yapilmis ve farkli yaglar verilmigtir. Caligma alanimizin jeolojik tarihgesine
baktigimizda, Erken Jura'da Pontid ada yay! olusurken Paleotetis’in kenar havzasi
(yay ardi) olan Neotetis'in kuzey kolunun aclldigi kabul edilir. Erken Jura’dan geng
Kretase'ye kadar Sakarya Kitasi'da neritik ve pelajik ortama ait birimler ¢okelmistir.
Ust Kretase'de Sakarya Kitasi ile Neotetis'in kuzey kolu arasinda bir dalma-batma
zonu gerceklesir. Bolgeye bindirme ile yerlesmis olan ofiyolitler, yay ardi ortami
yaratan bu kenar denizinin/okyanus tabaninin dilimleridir. Dalma-batma zonunda,
okyanusal kabukla kitasal ~kabuk arasindaki dilimlenme karmasi/prizmasi
kompleksinde ofiyolitik melanj (Karkin Formasyonu) ve mavisist-yesilgist
metamorfizmasina ait kaya birimleri: izlenmistir. Ust Kretase'den sonra (Tersiyer'de)
blgede denizel ve karasal gokelmeler ve volkanik yaylar gelismistir.

Bu calismada, ofiyolitler as birimlere ayrimistir. Tektonit ve kimilat kokenli
dunitlere bagli krom cevherlesmeleri ile tektonitlere bagli manyezit olusumlari ve
listvenitlere bagh siilfat mineralizasyonlari incelenmistir. Ozellikle kimiilatlardan
derlenen numunelerin mineraloji ve petrografisi caligilmig, bu birimlerin saha
iliskileri ve mineralojileri tartigilmigtir.

Kromitce zengin sahalar manto diapirleri (Paleo-okyanus sirtr) ile iligkilidir. Manto
diapirlerin st seviyelerinde az cok deforme olmus dunitler, ileri derecede
magmatik segresyon (dunit-kromit ardigikli seriler) ve diisey magmatik akiglarin
olusturdugu yan diisey konumlu (Moho'ya gore) kromit yataklart bulunur. Diapir
merkezinden uzaklastikga peridotitlerin foliasyonlar boyunca deforme olmus kromit
yataklarina rastlanir. inceleme alaninda, tendrii yiiksek ve diisiik kromit ocaklari
bulunmektadir. Bu ocaklarin bir kismi giiniimiizde galigtirilirken (Mihaliggik-Kavak
Krom Ocaklar) bir kismi terk edilmigtir. Tenori yiiksek Kavak Kromitleri,
peridotitler igerisinde dike yakin bir egim sunan damarlar (hortum) seklinde
yataklanmistir (manto diapiri).
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Calisma alaninda ekonomik degeri olan manyezit cevherleri, tektonitik harzburjit
icerisinde, bazen 1 km uzunluga ulasan yeknesak damarlar halinde veya birbirini ag
seklinde kesen ince damarlar seklindedir.

Sahada, ofiyolit naplarinin tektonik hatlari boyunca silislesmig, karbonatlagmig
serpantinitlerden olusan ve cizgisel hatlar sunan listvenitler godzlenmigtir.
Uzunluklari bazen birkag kilometreyi bulan ve yaklagik 5-25 m arasinda degisen
kalinliklan ile dikkati cekmektedir. Derine inen fay hatlari boyunca dolagim yapan
hidrotermal sular, st manto ultramafitlerini serpantinite doniistirirken Au da
taglyarak altinca zengin silfidler, silfoarsenidler ve arsenidler seklinde kuvars
damarlarinda konsantre eder. Ayrica bolgede ofiyolitleri kesen granitler
bulunmaktadir (Sivrihisar-Kaymaz Koyul). Bu intriizyonlara bagl hidrotermal sivilar
da listvenitlesmeyi meydana getirebilecegi gibi cevherlesmeye de neden olabilir.

THE GEOLOGY AND ROLE IN MINERALIZATION OF THE OPHIOLITE
NAPPES IN THE VICINITY OF SIVRIHISAR (ESKISEHIR)

The field studies related MTA project have been done in the northeastern part of
Sivrihisar (Eskisehir) in the summer months of 2001. Ophiolitic rock units and
mineralization concerning ophiolite bodies have been investigated. The laboratory
studies continue.

While the ophiolite’s forming in Turkey has been accepted as ocean ridge at the
previous studies, it is actually suggested that the ophiolite sequances have the
characteristics of forearc-arc-backarc complexes. In the study area, the different
interpretation have been asserted and given the various ages for the ophiolites by
many reserchers. Given the geological history of Turkey, as Pontide island-arc was
taking place, the northern branch of Neo-Tethys being the marginbasin (backarc)
of Paleo-tethys occurred. In the Sakarya Plate, the rock units belonging to neritic
an pelagic environments deposited from Lower Jurassic to Late Cretaceous. In Late
Cretaceous, the subduction zone appeared between the Sakarya Plate and the
northern branch of Neo-tethys. The ophiolite nappes thurted over the region are
the slices of this marginal sea creating the backarc environment. On the
subduction zone, the ophiolitic melange (Karkin Formasyonu) and the rocks
pertining to blueschist-greenschist metamorphism were observed on the
accertionary prism between the oceanic crust and continental crust. After Late
Cretaceous (Tertiary) the marine and terrestrial deposits and volcanic arcs evolved
in the region. ;

The aim of this study is also to investgigate chromite occurences,magnesite

deposits and sulfide mineralization related listwaenites witin the host peridotites
(especially tectonites) in the ophiolitic series.
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The fields in rich chorimite correspond to mantle diapir (Paleo-ocean
ridge). At the top of the diapir, more or less deformed dunites, progressive
magmatic segregation (sequential position of dunite and chromite), subhorizontal
concordant with respect to Moho chromite bodies along the foliation of the
peridotites with increasing distance from the diapir center are abserved. In the
study area, the chromite quarries with high and low tenor are encountered. While
some of these quarries (for example, Sivrihisar-Kavak Chromite Quarries) have
been exploiting, other ones have been abandoned. Kavak Chromites with high
chromium have formed as veins showing approximately perpendicular dip in the
host peridotites (mantle diapir).

In the investigated area, the economical magnesite deposits are found the shape
of either the uniform veins or stockwork ore bodies within the host peridotites.

In the area, the liswenites with in the lined features, carbonitized and silicified
rocks resulted from hydrothermal alteration of serpentinitites, are observed along
the tectonic contact. These rocks. are noticed with the length reaching some
kilometers and thickness ranging about 5-25 m. while the hydrothermal solutions
circulating along deep-seated suture zone had been altering the ultramafites
connected with the upper mantle to serpantinites, Au transporting in the
hydrothermal systems had been concentrated in the quartz veins as gold-rich
sulfides, sulphoarsenides or arsenides. In addition, the granites cutting the
ophiolitic nappes are found in the region (Sivrihisar-Kaymaz Village). The
hydrothermal fluids related these intrusions may be formed listwaenites and
controlled the mineralization.
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KARABiGA (CANAKKALE) GRANITOYIDI DOGU KESIMININ
JEOKIMYASAL OZELLIKLERI

K. Canan OZGUNER
M.T.A. Dogu Karadeniz Bolge Mudurligi, Trabzon

Biga yarimadasinda irili ufakl birgok granitoyidik kiitle bulunmaktadir. Bu galisma
da yodunlagilan alan, Biga yarmadasi kuzeyinde yer alan Karabiga (Canakkale)
Granitoyidi dogu kesimidir. Bu galisma Karabiga Granitoyidi dogu kesiminin
petrokimya ve granitoyid jenezini ortaya koyabilmek amaciyla yapilimistir.

Inceleme alaninda bulunan en yagh birim, mat goriinimld, sert bir yapiya sahip,
cok az foliasyon gosteren, ana bilesen olarak kalsit iceren kalksilikatsist, ayrica
fillat, mikasist, mermerden ve metabazik kayaglardan olusan bir seri geklinde
gorilen Paleozoyik yash Gamlica Metamorfikleridir. Bunun {zerine Ust Kretase-
Paleosen yash Cetmi Ofiyolitik Melanji uyumsuz olarak gelmektedir. Ofiyolitik
melanj koyu kahve ve koyu yesilimsi renklerde goriilen kumtaglarindan, agik
kahverengi ve gri renklerde gériilen metasilttaglarindan, degisik boyutlardaki
sedimanter (kirectasi, ¢ort vs. gibi), metamorfik, ultrabazik kayag bloklarindan
olusmustur. Ofiyolitik melanj igersinde izlenen meta-kumtaglarinin tabakalanmalari
son derece belirgindir. Ust Oligosen-Alt Miyosen yash Karabiga Granitoyidi ise bu
iki birimi keserek intriizif olarak yerlesmistir. Kuvaterner yash olusuklar traverten
ve aliivyonlardan olusmakta olup, inceleme alaninin giiney kesiminde genis
yayllimlar gostermektedir.

Karabiga Granitoyidi dikdértgen sekilli bir sokulumdan olugmaktadir. Karabiga
Granitoyidi giiney kesiminde Ust Kretase- Paleosen yagh Cetmi ofiyolitik melanji
ve Kuvaterner yash aliivyon ile yer yer dokanak halindedir. Granitoyidin,
kuzeybati kesiminde ise Paleozoyik yash Camlica Metamorfikleri ile dokanak
halinde oldugu gériilmektedir. Granitoyidin giineybati dokanaklar , kuzeydoguya
gbre daha ince kristalli ve bol kuvarsh pliitonik kayalardan olug maktadir.
kuzeydoguya dogru gidildikge daha iri-orta kristalli ve daha bol feldspat kristalli
kayaclar gozlenmektedir. Granit genelde krem-agik pembe renkli, holokristalen,
orta-ince taneli , kuvars- alkali feldspat plajiyoklas ve biyotit kristallerinden
olusmustur.

Karabiga Granitoyidi dogu kesimini kayaclar kalsik bilesimli ve subalkalen karakterli
ve peraliimindir. Kondrit ve kitasal kabuga gore normallestirilerek yapilan iz
element dagilim diyagramlarinda  K,O, Rb, Ba ve Th gibi biyik iyon capl litofil
elementlerce (LIL) zenginlesmesi kitasal kabuk etkisini, bu diyagramlardaki Eu, Ba
ve Sr elementlerinin negatif anomalisi feldspat fraksiyonlagmasinin biyik bir etkisi
oldugunu géstermektedir.
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GEOCHEMICAL CHARACTERISTICS OF THE EASTERN PART OF THE
KARABIGA (CANAKKALE) GRANITOID

In the Biga Peninsula, there are many granitoidic intrusions in varying size. The
study area covers the eastern part of the Karabiga (Ganakkale) Granitoid, located
at the north of the Biga Peninsula. The study aims to find out petchemistry and
genesis of the eastern part of the Karabiga Granitoid.

In the studied area, the oldest unit is Paleozoic aged Camlyca Metamorphics which
show rare foliation and contain mainly calcsilicate schist and less phyllite,
micaschist, marble and metabasic rocks. The basement rocks overlain
unconformably by Late Cretaceous-Palaeocene aged Cetmi Ophiolitic Melange. The
ophiolitic melange is made from dark brown-dark green sandstones, pale brown-
grey metasiltstone, blocks of sedimentary (limestone, chert etc.), metamorphic and
ultrabasic rocks in varying size. Late Oligocene-Lower Miocene aged the Karabiga
Granitoid intruded into these units. Quaternary deposits are travertine and
alluvium. The southwest contacts of the the intrusion are more fine-grained and
richer in quartz contents than northeast contacts. Towards northeast, the pluton
contains coarse-medium grained and feldispar rich rocks. Generally, the granitoid is
pinkish in colour, holocrystaline, medium-fine grained, and includes quartz, alkaline
feldispar, plagioclase and biotite.

The eastern side rocks of the Karabiga Granitoid are calcic, subalkaline and
peraluminous in composition. The spider diagrams were used to find out
evolutionary setting of the pluton. On these diagrams the trace element contents
of the rocks were normalized and compared to chondrite and continental crust
values. On chondrite normalized trace element plots, negative Ba, Nb, Y and
positive Th, Rb, Ce anomalies are distinctive. LILE and HFSE are enriched whereas
compatible elements are depleted, compared to chondrite. On continental crust
normalized trace element plots, Ba, Sr and Nb show negative whereas Rb, Th and
U positive anomalies. Chondrite normalized rare earth element patterns show
pronounced negative Eu anomalies, indicating significant role of plagioclase
fractionation in the evolution of alkaline feldispar granites. In addition, the REE
pattterns of granitoid samples are parallel to each other, suggesting that the rocks
of the Karabiga Granitoid have developed from differentation of a single granitic
magma. On continental crust normalized REE patterns negative Eu anomalies are
characteristic. Closeness of all values to continental crust values indicates that
partial melting of the crust was very important in the formation of granitic parent
magma. Tectonic setting of the Karabiga pluton was tried to explain by using
HFSE/SiO,, incompatible element/SiO, and HFSE/LILE ratios. On these diagrams,
SiO, versus Y, Nb, Nb, Rb contents were plotted. Samples fall in VAG+COLG+POG
field on SiO, versus Y, Yb and Nb plots, and plot in VAG+COLG field on SiO, versus
Rb diagram. Furthermore Nb versus Y and Rb versus Y+Nb plots were used for
tectonic discrimination. The samples fall in VAG+COLG field on Nb versus Y plot.
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Then Rb versus Y+Nb plot was used to discriminate VAG and COLG. The rocks
take plot in transition area of VAG+COLG. Conclusively, eastern side samples of
the Karabiga Granitoid show transitional feature between volcanic arc granitoids

and collision granitoids.
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VAN iLi VE YAKIN CiVARI AKTIF TEKTONIGINE YONELIK
BULGULAR

_Gaglar OZKAYMAK, Onur KOSE
Yiizincl Yil Universitesi, Jeoloji Mihendisligi Bdlimi, 65080 Van

Arap Plakasinin Avrasya Plakasi altina dalarken kenet olusturdugu, Bitlis Bindirme
Kusagi’'nin hemen kuzeyinde bulunan Van Goli Havzasi, ayn zamanda Kuzey
Anadolu Transform Fayi'min Dodu Anadolu Transform Fayi'yla kesistigi Karliova
Eklemi ile Zagros Fay Zonu arasinda yeralmaktadir. Karliova Eklemi ile Zagros Fay
Zonu arasindaki bu ara bolgenin, davranig sekli agisindan Kuzey Anadolu Fayi'nin
devami niteligindeki Caldiran Fayi gibi yine sag yonli dogrultu atimli faylardan
olusan bir gegis fay zonu igersinde bulunmasi, Van Golii Havzasinin jeodinamigine
ayri bir dnem kazandirmaktadir.

Bu calismada, Van sehri yerlesim alanlari ve yakin gevresini kapsayan bolge tizerine
etkin aktif tektonizmaya isaret eden bulgularin bir kismi sunulmaktadir. Bdlgede
dzellikle, Pliyo-Kuvaterner yash gol cokelleri ile Kuvaterner yash geng gol
cokellerinden meydana gelen istifi tamamen kesen fay dizlemleri bdlgenin aktif
tektonigine 151k tutmaktadir.

EVIDENCES OF ACTIVE TECTONICS IN THE VICINITY OF VAN
(E, TURKEY)

Van Lake basin, situated at near north of the Bitlis thrust zone sutured in where
the Arabian plate underlies the Eurasian plate, is also located between the Zagros
Fault Zone and the Karliova joint where two intracontinental faults limiting the
Anatolian platet, the dextral North Anotalian and sinistral East Anatolian Transform
Faults, are conjugate. This intermediate region is also settled on a transitional fault
zone similar to North Anatolian Fault Zone abundant generally with strike-slip
faults, like the Caldiran Fault. Its specific location, among the regional
multistructures, significates the geodynamics of the study area.

In this study, we present some evidences showing active tectonics effected on the
region of Van city and its nearby area. In the study area, especially the faults
cutting completely the sequence of Plio-Quaternary and Quaternary young
sediments indicate the clues of active tectonics of the region.
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BESKOPRU KOYU (POLATLI-ANKARA) VE CEVRESININ TEKTONO-
STRATIGRAFiSI

Erman OZSAYIN
Hacettepe Universitesi, Jeoloji Milhendisligi Bolimii, 06532, Beytepe ANKARA

Inceleme alani Ankara’ya bagi Polatii ilgesinin giineyinde olup, bsigenin tektonigini
kontrol eden say yonli dogrultu atimii normal bilesenli Eskisehir — Sultanhani fay
sistemi tizerinde yer aimaktadir.

Inceleme alaninda Ust Kretase yash kinik Ofiyolitik Melanji, Ust Litesiyen yasli

Beldede, Orta Miyosen yagh Cakmak ve Ust Miy osen -Pliyosen yasli Mercan
Formasyoniari yiizeylemektedir. Ust Kretase yash Kinik Ofiyolittk Melanji gabro
serpantin ve radyolaritten olusmakta ve bindirme fayl ile Ust Litesiyen yasi
Beldede Formasyonu izerinde vyer almaktadir. Beldede Formasyonu ait

sevi yelerinde konglomera -marn ve (st seviyelerinde kumtasi  -kiregtagi -marn
ardalanmasindan olusur. Orta Miyosen vyashh Cakmak Formasyonu, taban
seviyesinde konglomera ve (st seviyelerinde kiregtas! -marn ardalanmasindan; Ust
Miyosen -Pliyosen yasll Mercan Formasyo nu ise kiregtasl, gortii kiregtasi, kitasi ve
marnlardan meydana gelmektedir.

Cangma alaninda, Eskisehir — Sultanhani fay sistemi iginde ver alan Tilkicek,
Sivritepe ve Caylirtepe olmak (izere sag yonli dogrultu atimih normal bilegenli g

onemli fay belir lenmistir. Tespit edilen bu g fay birbirlerine paralel sekilde kKB -GD
dogrultusunda uzanmakta olup, Tilkicek fayinin yaniizca Orta Miyosen yasii Cakmak
Formasyonu iginde bulunmasi, Sivritepe fayinin Ust Lutesiyen yagl Beldede
Formasyonu ile Cakmak Formasy onu arasinda sinir olusturmasi, ayni sekilde
Cayirtepe fayinin Beldede Formasyonu ve Ust Miyosen -Pliyosen yasli Mercan
Formasyonu’nun sinirini olusturmasl, olusan bu faylarin yaslarinin Ust Miyosen’den
geng, olasliikia Pliyo -Kuvaterner dsneminde oldugunu g  éstermektedir.

TECTONOSTRATIGRAPHY OF BESKOPRU VILLAGE (POLATLI-ANKARA)
AND ITS SURROUNDINGS

The study area is situated in the southern part of Polath (west of Ankara) and
located on the Eskigehir — Sultanhani fault system which controls the tectonic
activity of the region.

The stratigraphic units, Upper Cretaceous aged Kinik ophiolitic mélange, Upper
Lutecian aged Beldede, Middle Miocene aged Gakmak and Upper Miocene-Pliocene
aged Mercan Formations were outcropped in the area. The Upper Cretaceous Kinik
ophiolitic mélange that consists of gabbro, serpentine and radiolarite was
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overtrusted to the Upper Lutecian aged Beldede Formation. The Beldede Formation
consists of alternations of conglomerate-marl at the bottom level and sandstone-
limestone-marl at the upper level. Cakmak Formation of the Middle Miocene age,
starts with conglomerate at the bottom and upwards it continues with alternations
of limestone-marl. The Mercan Formation of Upper Miocene-Pliocene age consists
of limestone, claystone, marl and limestone with chert.

Three important oblique faults are determined in the study area. These are namely
as Tilkicek, Sivritepe and Cayirtepe faults which are located in Eskisehir-Sultanhani
fault zone. These three faults are parallel to each other and they trend in NW-SE
direction. Tilkicek fault's being situated in Middle Miocene aged Cakmak Formation,
Sivritepe fault’s being a boundary between Upper Lutecian aged Beldede and
Gakmak formations, similarly Cayirtepe fault’s forming another boundary between
Beldede and Upper Miocene-Pliocene aged Mercan Formation shows that these
faults are younger than Upper Miocene and probably Plio-Quaternary in age.
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YUKARIKARACAHISAR - CAMSU (BANAZ-USAK) YOREST
OFIYOLITLERINDE PLATIN GRUBU METALLERIN DAGILIMI

Alican OZTURK, M. Muzaffer KARADAG

selcuk Universitesi, Jeoloji Mihendisligi Bslimii, Konya

Bu caligma Yukarikaracahisar — Camsu (Banaz - Usak) kéyleri civarinda yaklasik 80
km ¥lik bir alanda yapilmistr. GCalisma alaninda Paleozoyik - Kuvaterner zaman
araliginda metamorfik, sedimanter, volkanik ve ultramafik kayaglardan olusmus
birimler yiizeylemek tedir.

En yagh birim Baybuyan formasyonudur.Bu birim Paleozoyik yash ust seviyelerine
dogru mermer ve kuvarsit arakatkill sistlerden olusmaktadir. Bu birim ile birlikte
uyumlu olan kristalize kirectaglarindan olusan Arikaya formasyonlari inceleme
alaninin temelini olusturmaktadirlar. Ust Triyas - Jura yash ve birbiri ile yanal -
disey gegisli olan metakumtagi ve metasilttaglarindan olusan Asagibelova
formasyonu ve dolomitik kirectasl, kalsitik dolomit ve kristalize kirectaslarindan
olusan Ciceklikaya for masyonlar Arikaya formasyonunu uyumsuzlukla srtmektedir.
Bslgeye yerlesme yagi Ust Kretase olan Muratdagl melanji, dunit, serpantinit ve
granat-amfibolitlerden olugmaktadir. Paleojen yash kahverengimsi kirmizi ofiyolit
cakill konglomeralardan olusan Kil licetepe formasyonu Muratdagl melanil
iizerinde diskordans ile durmaktadir. Yine Paleojen yash konglomera, kumtagi ve
kiltagindan olusan Ekinlik formasyonu Killicetepe formasyonunun dzerine uyumiu
olarak gelmektedir. Bu birimler uzerine uyumsuziukla gelen Orta — Ust Miyosen
vash Yenikéy formasyonu bagslica konglomera, kumtasi ve killi kirectaslarindan
olusmaktadir. Yenikéy formasyonu ile yanal dusey gecisli olarak gézlenen
Karacahisar volkanitleri baslica riyolitik ve riyodasitik ozellikte tif ve tifitlerde n
olusan saritas tif tyesi ve diger birimleri keserek yiuzeyleyen Findikh riyodasit
tiyesinden olugmaktadir. Biitin bu birimlerin  tzerine uyumsuzlukla gelen
Kuvaterner yagh alivyonlar baslica tutturulmamis cakil, kum ve killerden
olugmaktadir.

Inceleme alaninda szellikle ofiyolitler zerinde gelisen derelerden, plaser
numuneleri alinmigtir. Alinan numuneler, dip kap - 0,106 mm - 0,425 mm ve 0,5
mm aralikli elek takimindan elenerek kimyasal analizleri yaptinlmistr. Elde edilen
kimyasal sonuglara uygulanan veri analizleri yontemi ile kayac icerisindeki Au, Pt,
Pd uygulamasinin arasinda fark olmadigl hepsinin ayni ana kitleye danil oldugu %

95 intimalle sséylenebilmekte ve degisik elek araliklarina gsre farkl sonuclar verdigi
yani % 95 intimalle degisik elek araliklarimin aymi ana kitleye danil edilemeyecesgi
belirlenmistir.
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DISTRIBUTION OF PLATINE GROUP METALS IN THE OPHIOLITIC ROCKS
OF THE YUKARIKARACAHISAR —~ CAMSU (BANAZ — USAK) DISTRICT

The investigation area is located in the vicinity of Yukarikaracahisar and Gamsu
villages (Banaz — Usak) and covers about 80 square km. The units cropping out in
the study area are composed of metamorphic, sedimentary, volcanic and
ultramafic rocks and their ages lie between the time interval of Paleozoic and
Quaternary.

The oldest unit is the Baybuyan formation. This formation is Paleozoic in age and
composed mainly of schists with marble and quartzite intercalations in the upper
part. The Arikaya formation which is also Paleozoic in age, lies comformably over
the Baybuyan formation and consists of cyristallized limestones. The Upper Triassic
- Jurasic aged Asagibelova and Cigeklikaya formations which are laterally and
vertically transitional, lie unconformably over the Paleozoic units. The Asadibelova
formation is composed of metasandstone, metasiltstone. The Ciceklikaya formation
consists of dolomitik limestones, calcitic dolomite and cyristtallized limestones.
There is horizontal and vertical relation between these two formations and they lie
unconformably over the Palezoic age'd units. The Muratdagi melange is composed
of dunite, serpentinite and garnet — amphibolite. The emplacement age of the
melange is thought to be Late Cretaceous. Unconformably overlying the Muratdag
melange the Paleogene aged Kiilliicetepe formation is made up of conglomerates
which consist only of red coloured ophiolitic pebbles. The Paleogene aged Ekinlik
formation comformably overlie the Killicetepe formation and consists of
conglomerates, sandstones and claystones. The Middle and Upper Miocene interval
is represented by the Yenikdy formation and the Karacahisar volcanites. The
Yenikdy formation comprising conglomerate, sandstone and clayey limestones lie
unconformably over the older rock units. The Karacahisar volcanite has two
members; the Saritas tuff member is made mainly of rhyolitic and rhyodacitic
tuffites and tuffs. This member has horizontal and vertical relation with the Yenikdy
formation. The second member called the Findiki rhyodacite consists of the
rhyolitic and ryhodacitic rocks and cut the other rocks. Quaternary aged alluvium,
which unconformably overlies the older rocks of the area, consists of loosely
packed gravel, sand, silt and clay.

Many placer samples were collected from the stream especially developed on the
ophiolitic rocks in the investigation area. There samples were sieved using bottom
pot, -0,106 mm, -0,425 mm and 0,5 mm sieves and then chemically analysed.
According to the results of data analyses made from the chemical result, it can
with 95% probability be said that there is no difference in Au, Pt, determinations in
the rock and they belong to the main body. On the other hand, it is work out that
different sieve ranges can not be included in to the same main body.
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TUZLA GOLUNUN KURUMA SURECI, ISTANBUL, TURKIYE

Hiiseyin OZTURK*, Asaf ERTAN** ve Nurullah HANILGI*
*[stanbul Universitesi, Jeoloji Mihendisligi Bolumd, 34850, AVcrlar Istanbul
**Tiirk Deniz Arastrmalan vakfi (TUDAV) P.K.10, Beykoz, Istanbul

Tuzla bolgesindeki derelerin kanala alnmas ve — 8 m. kotundan gegen atiksu
tinelinin yapimi Tuzla gol dizluginde yeralt su seviyesinin UG ylda 6 metre
diismesine ve Tuzla Golunin kurumasina neden olmustur. Yeralt su seviyesinin
diismesi, gél suyu ile yeralt su tablas arasindaki dengenin bozulmas ina neden
olmus ve gol yeralt suyunu beslemeye baglamigtir. Devam eden suregte ise gol
tamamen suyunu kaybetmistir.

Golin kuruma sonrasindaki restorasyon Gahsmalan Tuzla Belediyesi tarafindan
yuratalmustir. Deniz ile  baglantinin iki kanal ile  sag lanmasindan sonra ortam
yeniden gele donismustir.Ancak, ortama tuzlu su girisi, yeralusuyunun ve  kiys
kusagindaki tarim alanlarinin tuzlanmasina neden olacaktir.

THE DROUGHT HISTORY OF THE TUZLA LAKE, ISTANBUL, TURKEY

The channelling of the creeks and, the waste water tunnel construction at — 8 m
level resulted in the drought of the Tuzla Lake as a consequence of e 6 m drop of
the ground water level at the lake plain within last three years. The balance
between the lake water and the ground water table changed due to lowering of
the ground water level, and subsegently the lake begun the contribute water to
the water table. Thus, the lake copletely lost its water.

After the drought of the lake, the restoration studies has been conducted by the
Tuzla municipality. The lake - sea connection has been made and salty water
allowed into the depression and the lake has formed again. However, this salty
water will adversely effect the agricultural activities what actually occur at the
rim of the lake.
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VAN GOLU'NDE GUNCEL KARBONAT COKELIM MEKANiIZMASI, TURKIYE

' ) Hiiseyin OZTURK
Istanbul Universitesi, Jeoloji Mithendisligi Bélimi, Availar, 34850 Istanbul

Van Golii, su kimyas! agisindan deniz suyuna gore oldukga farklidir. pH si 9.8
olan Gol suyundaki OH iyon konsantrasyonu deniz suyundan yaklagsik 1000 kat
yiiksektir.Gol suyunun Ca** degeri deniz suyundan 110 kat daha diisiik iken,
CO; ¥ ve HCO; iyonlan deniz suyuna gdre yaklasik 50 kat fazladir. Gol
sedimentindeki H,S varligi organik maddelerin oksidasyonuyla siilfat indirgenme
islemini ve dolayisiyla anoksik dip kosullarini gosterir. Siilfat indirgenme islemiyle
iliskili organik maddenin pargalanmasiyla gél suyuna OH" ve HCO5™ iyonlari gegmis,
gol suyu bu islemle alkali bir 6zellik kazanmig olmalidir.

Karbonat iyonlarinca asin doygun ortama giren Ca®* iyonlar kalsit ve aragonit
cokelimine neden olmaktadir. Bu g¢okelim goliin derin kesimlerinde tabandan
yiikselen kolonlar, si§ alanlarinda ise tabaka sekillidir. Dik bacalar seklindeki
olusumlar goliin tabanindan kaynayan soguk su kaynaklan civarlarinda, kabuk
seklindeki kiregtas! olusumlari ise gole Ca iyonlan bosaltan dere agizlarinda izlenir.
Kalsit ve aragonit kabuklari iizerinde gelisen siyanobakterilerin olusturdugu organik
hasir ise boylan 40 metreye varan karbonat kolonlarinin yikilmadan blyimesini
ve ayakta kalmasini saglar.

ACTUAL CARBONATE DEPOSITION MECHANISM FROM LAKE VAN,
TURKEY

Composition of the Lake Van water is different than that of the sea water with
regard to dissolved ions and pH . pH of the lake water is 9.8 and OH ions is
enriched roughly 1000 times then the sea water. Ca** content of the lake
water is very low compared to the present sea water (110 times), whereas
CO;?% and HCOs; ions are roughly 50 times enriched than that of sea water.
The presence H,S in the bottom sediments indicates sulfate reduction by organic
matter oxidation and thus transferring of the OH™ and HCOs; " ions into the lake
water that might have promoted alkaline conditions.

Calcite and low Mg calcite (limestone) precipitation occurs in the lake due to Ca 2
supply by rivers or freshwater springs. Limestone depositions occur as columnar
shape in the deeper area associated with fresh water spring; whereas crust type
limestone patches occur at the river edge in shallow area of the lake. The
cyanobacteria mats occur on the surface of the calcitic material as a coating
matter that sustaining its development up to 40 m height without eroding.
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VAN ILI YERLESIM ALANININ SIVILASMA POTANSIYELI

Ali OZVAN, Ulker Cem KAPLAN, Yahya CIFTCI

Yazincii Yil Universitesi Jeoloji Muhendisligi Bslimii, 65050 Van

Van ili yerlesim merkezinin uzerine kurulu oldugu, gevsek ya da orta ski ¢ akil,
kum ve kil ardalanmasindan olugan Van Goli Formasyonu, yiksek sivilasma
potansiyeli gsstermektedir.

Daha onceki calsmalarda Van Goli formasyonunun belirlenen dane boyu
dagihmlan, yaplan su sondajlari ve zemin etitlerinden elde edilen bulgular
incelendiginde, ortalama dane capr degerinin 0.59mm. - 0.073 mm. arasinda
oldugu saptanmigtir. Sondaj verileri igiginda yapilan incelemede ise yeralti suyunun

gole yaklagtkca vyikseldigi ve swvilagma riskini arturdig gerilmektedir. Zemin
etudine yonelik  gahgmalarda ise SPT (N ¢) degerlerinin genelde diisiik olmasi Van
Goli formasyonunun yerlesime uygunluk agisindan riskli oldugunu ve cok katl
binalarin yapiminda gok daha &zenli davraniimasi gerektigini géstermektedir.

Bolgenin 1. Derece Deprem Bolgesi olmasi g6z oniinde tutularak, sivilasma
potansiyeli hakkinda daha net sonuglar elde etmek ve bir risk haritasi
olusturabilmek igin, bélgede jeofizik ve jeolojik calismalarin ayrintilandiriimasi
geregi aciktir.

Sonug olarak, Van kenti yerlesim alaninin biylik bir bolimii, ilk degerlendirmelere
gore  sivilasma potansiyeli yiiksek jeolojik ortamlarda yer almaktadir. Yapi
stogunun giderek artmasi da géz 6niine alindiginda bu bélgelerin risk analizlerinin
ve bolgenin * Mikro Risk Bolgelendirme Haritalan” nin  en kisa siire icinde
projelendiriimesi gagdas bir kentlesme igin kacinilimaz bir zorunluluktur.

THE LIQUEFACTION POTENTIAL OF THE SETTLEMENT OF THE VAN CiTY

Van Goli formation which constitutes the settlement of Van City, have got high
liquefaction potential with its content, loose or moderately cemented gravel, sand
and clay.

According to water drillings and soil research studies that made in past, it was
established that avarage grain diameter value is among 0.59 mm. - 0.073 mm.
Also, in the light of drillings, aproach to The Lake Van, ground water becomes
higher and liquefaction hazard increases. In soil researh studies it identified that
the standard penetration number (SPT Ny, ) was lower. Because of this The Van
GOl Formation is not very suitable and have got hazards for settelement. From
the point of this view the super structures have to built more carefully.
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Considering the factor that the area is in 1. Degree Seismic Zone, for finding more
research results and constituting a hazard map about its liquefaction potential,
more detailed geological and geophysical researchs must be done.

Consequently, a big settlement of Van City is on a high hazard about liquefaction

potential. It is an obligation for a contemporary settlement that hazard analysis
and “micro hazard regional maps” would be made in a short time.
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MENDERES MASIFI RUDIST FAUNASI

) Sacit OZER _
Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Bsliimd, 35100, Bornova izmir

Menderes Masifi'nin ortli kayalarinin en Ust bélimi, kalin katmanl platform tipi
mermerler, kirmizi pelajik mermerler ve filis tipi kayalardan yapilidir. Rudistler
onceki calismalarda, yersel olarak Akbiik-Milas alaninda, Menderes Masifi'nin gliney
boliimune ait platform tipi mermerlerde saptanmistir. Masifin gliney, orta ve kuzey
bélimlerinde genig cografik dagilimlar sunan bircok yeni rudist lokalitelerinin varligi
bu calisma ile saptanmis ve sunulmustur. Rudistli metamorfik istifler bagslica
platform tipi metakarbonatlar ile temsil edilir, ancak metakirintillar ile
metakarbonatlari birarada iceren istifler de s6z konusudur.

Masifte Ust Kretase stratigrafisinin saglkli olarak kurulmasini saglayan iki rudist
toplulugu saptanmistir. Ilk topluluk Caprina schiosensis, Schiosia cf. schiosensis,
Sphaerucaprina cf.  forojuliensis, Ichthyosarcalites poljaki, Ichthyosarcalites
rotundus, Ichthyosarcalites bicarinatus, Ichthyosarcalites cf. tricarinatus gibi kanall
rudistlerin baskinligiyla karakteristiktir ve orta-geg Senomaniyen yasini isaret eder.
Bu topluluda, Eoradiolites cf. liratus, Durania sp., Apricardia sp., Chondrodonta sp.,
gibi formlar ve Turkiye'de ilk kez saptanan Distefanella bassani, Distefanella cf.
montagnei ve Distefanella tavassiana tirleri eslik eder. Bu rudist faunasi Tavas
civarinda masife ait dilimlerden birinde saptanmustir. Ikinci topluluk ise, Vaccinites
taburnj, Vaccinites cf. sulcatus, Hippurites nabresinensis, Hippurites colliciatus,
Hippurites lapeirouse], Sauvagesia cf. tenuicostata, ve Durania sp. gibi
Santoniyen-Kampaniyen yagini isaret eden hippuritid ve radiclitidlerden olusur. Bu
rudistler masifin ana gévdesinde, Milas, Yatagan, Kavaklidere, Kosk, Selcuk, Tire ve
Kiraz gibi alanlarda genis dagilimlar gésterir.

RUDIST FAUNA OF THE MENDERES MASSIF

The uppermost part of the cover rocks of the Menderes Massif consists of thick
bedded platform-type marbles, reddish pelagic marbles and flysch type rocks.
Rudists were discovered locally from the platform-type marbles of the southern
sector of the Menderes Massif, around Akbiik-Milas area, in the previous studies.
The presence of several new localities showing a wide geographic distributions of
the rudists in the southern, central and northern sectors of the massif is revealed,
and presented in this study. The rudist-bearing metamorphic sequences are mainly
represented by platform-type metacarbonates. However, sequences consisting of
metaclastics and metacarbonates are also present.

Two rudist associations allowing precisely to establish the Upper Cretaceous
stratigraphy in the massif, are distinguished. The first association is characterised
by the abundance of rudists with canals such as Neocaprina gigantea, Caprina
schioensis,  Schiosia ~ cf.  schiosensis, Sphaerucaprina cf.  forojuliensis,
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Ichthyosarcalites poljaki, Ichthyosarcalites rotundus, Ichthyosarcalites bicarinatus,
Ichthyosarcalites cf. tricarinatus indicating a middle-late Cenomanian age. This
association is accompanied by Foradiolites cf. liratus, Durania sp., Apricardia sp.,
Chondrodonta sp., and Distefanella bassani, Distefanella cf. montagnei and
Distefanella tavassiana which are found for the first time in Turkey. This rudist
fauna are found one of the sliver of the massif, aroud Tavas area. The second
association is represented mainly by hippuritids and radiolitids such as Vaccinites
taburni, Vaccinites cf. sulcatus, Hippurites nabresinensis, Hippurites colliciatus,
Hippurites lapeirousei, Sauvagesia cf. tenuicostata, and Durania sp., indicating a
Santonian-Campanian age. These rudists show a wide distribution in the main
mass of the massif, around Milas, Yatagan, Kavaklidere, Késk, Selcuk, Tire and
Kiraz areas.
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TURKIYE'DE OKYANUS ICi DALMA-BATMA ZONU USTUNDE OLUSAN
OFIYOLITLERIN GENEL OZELLIKLERI VE EVRIMI

Osman PARLAK

Cukurova Universitesi, Jeoloji Miihendisligi Balimii, 01330, Balcalh Adana

Okyanus iGi dalma-batma zonu tektonik ortami, yay volkanizmas: ve
plitonizmasinin olusmaya baglamasindan énceki daima  -batmanin erken evrelerini
kapsamaktadr. Okyanus iGi daima -batma zonu zerinde olusan ofiyolitler
olusumian ve evrimleri esnasinda uyumiu olaylar dizisi sunarlar. Bunlar Baslangig,
Genglik, Olguniuk, Olim ve Kita iizerine Yyerlesme donemlerini kapsamaktadiriar
(Shervais, 2001). Asagida belirtilecegi gibi guney Tirkiyedeki GeG Kretase yasl
Neotetis ofiyolitleri daima  -batma zonu tizerinde olugan okyanus  al kabuk evriminin
baslangig, genglik ve olguniuk dénemine ait 6nemli 6zelliklerini yansitmaktadirliar.

Baslangig dénemi, okyanus iGi daima -batmanin ilk safhasini kapsar ve levha dayk
kompleksi, tabakal gabrolar ve yay toleyitlerinin varig ile temsil ed ilirler. ToroS
kusaginda bulunan Mersin ve Pozant  -Karsant ofiyolitleri dalma -batma zonu
izerinde olusan ofiyolitlerin  baslangic asamas: igin iyi birer &rnek temsil
etMektedirler.

Genglik dénemi srasinda dalan litosferden ayrlan uGucularin etkisiyle re frakter
astenosferin  devamii olarak erimeSi S6z konuSudur. Bu ddénem, daha énceden
olusmus kabugun gerilmeye bagh olarak deformasyona ugramasi, Yyiksek
magnezyumiu andezitlerin/boninitlerin olusumu ve verlit -pirokSenit intriizyonlannin
varig ile karakteri ze edilir. Arap kitasi éninde yeralan Kizidag (Hatay) ofiyoliti
okyanus iGi dalma -batma zonu iizerinde geligen kabugun genglik dénemine ait
oldugunu igaret etmektedir.

Oiguniuk dénemi, daima -batma zonunun olguniagmas: ve duraylik kazanmas
Sirasinda gittikGe kalk -alkalen karakter kazanan yan durayl yay volkanizmasinin
baglamasi, kuvars diyoritlerin intriizyonu ve asidik volkanizma ile ayirtmandr.
Giineydogu Anadolu orojenik kusag: iginde yeralan Yiksekova ofiyoliti, okyanus iGi
dalma -batma zonu iize rinde gelisen okyanusal kabugun olguniuk déhemine ait izler
tagimaktadir.

Yukanda bahsedilen bu i¢ dénem zaman mekan igerisinde birbiri ile gegigli
olabilmektedir.

GENERAL FEATURES AND LIFE CYCLE OF SUPRASUBDUCTION ZONE
(SSZ) OPHIOLITES IN TURKEY

The suprasubduction zone tectonic setting encompasses the early evolution of
nascent or reorganized subduction zones, prior to the onset or renewal of
emergent arc volcanism and plutonism. Suprasubduction zone (SSZ) ophiolites
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display a consistent sequence of events during their formation and evolution. This
sequence includes Birth, Youth and Maturity, Death and Resurrection stages
(Shervais, 2001). The selected late Cretaceous Neotethyan ophiolites in southern
Turkey demonstrate typical features of three stages during the suprasubduction
zone life cycle as will be discussed below.

The Birth stage, is characterized by initial stage of subduction and typically
characterized by the eruption of arc tholeiite lavas and the formation of layered
gabbros and sheeted dike complex. The Mersin and Pozanti-Karsanti ophiolites in
the Tauride belt are candidates for the birth stage of suprasubduction zone life
cycle.

The Youth stage includes continuous melting of refractory asthenosphere in
response to fluid flux from the subducting slab and is typically characterized by
extensional deformation of the older plutonic suite, eruption of refractory lavas
(high Mg-andesites) and intrusion of wehrlite-pyroxenite. The Kizildag (Hatay)
ophiolite from the Peri-Arabic belt suggest that The Kizildag ophiolite is a good
example for an oceanic crust generation formed during the youth stage of a
suprasubduction zone life cycle.

The Mature stage is indicated by the onset of semistable arc volcanism with
increasing calc-alcaline volcanism while subduction zone matures and stabilizes,
intrusion of quartz diorite and eruption of silicic lavas. The Yiiksekova ophiolite in
southeast Anatolia displays general features of an oceanic crust that formed during
the mature stage of a suprasubduction zone life cycle.

These three stages may overlap in both time and space during the evolution of the
suprasubduction zone (SSZ).
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YUMURTALIK KORFEZI GUNCEL OSTRAKODLARI

Umit SAFAK
Cukurova Universitesi, Jeoloji Mihendisligi Bolima, 01330, Balcali Adana

Bu Galismada Yumurtalk Kérfezi iGerisinde Yeralan Yumurtalik Koyu, Siddik Gélg,
Cokek bélgesi, Adalar mevkiinin sij kesimlerindeki deniz sedimanlarindan 35
yikama ornedi, Camiik Koyu, Darbogaz Dalyani, Arap Bogazi, Bayrakli Bogazi gibi
korfez Qerisindeki kesimlerden ise 25 yikama éregi alinarak ostrakod faunasi
incelenmigtir.

Yumurtallk Kbérfezi si§ deniz  érneklerinde Cytherella vulgata (Miiller), C
vandenboldi Sissingh, Cytherelloidea sordida (Miller), Leptocythere ramosa
(Rome), Cytheridea acuminata neapolitana Kollmann, Tegmenia rugosa Costa,
Celtia quadridentata (Baird), Basslerites berchoni (Brady), Pontocythere elongata
(Brady), Neocytherideis cylindrica (Brady), N. faveolata (Miller), Carinocythereis
carinata (Roemer), C. antiquata (Baird), Cistacythereis pokornyi (Ruggieri), Aurila
convexa (Baird), A. woodwardii (Brady), Urocythereis favosa Roemer, Cytheretta
semiornata (Egger), Loxoconcha rhomboidea (Fischer), L. tumida Brady, L.
concentrica Bonaduce, Ciampo ve Masoli, L. parallela Miller, L. agilis Ruggieri, L.
elliptica Brady, Paracytheridea depressa Miller, Semicytherura sulcata (Mller),
Microcytherura sp., Xestoleberis depressa Sars, X. communis Miiller, X. aurantia
(Baird), X. ventricosa Miiller, Cytherois fischeri (Sars), Argilloecia conoidea (Sars),
Propontocypris dispar Miller, Aglaiocypris complanata Brady ve Robertson gibi
genellikle sig deniz 6zellikli ostrakodlar bulunmustur.

Bu Orneklerde rastlanan Cyprideis torosa (Jones) gibi brahik , az sayidaki Ilyocypris
bradyi Sars gibi tathsu 6zellikli ostrakodlarin saptanmis olmasi ise Ceyhan nehrinin
eski yatadinin etkisini yansitmaktadir.

Incelemedeki korfez gerisinde yeralan kesimlerde Cyprideis torosa (Jones) gok
baskin olarak gozlenirken, yanisira Hirschmannia viridis (Miller), Loxoconcha
elliptica Brady gibi ostrakodlar saptanmigstir.

Bulunan ostrakod tiirlerinin codrafik yayilimi Akdeniz, Ege Denizi ve Atlantik'te
yapilan benzer galismalar ile karsilastinimistir.

RECENT OSTRACODES OF THE YUMURTALIK GULF

In this study, 35 wash samples, recovered from shallow marine sediments of the
Yumurtalik Bay, Siddik Lake, Cokek Area and Adalar within the Yumurtalik Gulf and
25 wash samples from back of the gulf, such as Camhk Bay, Darbogaz Lagoon,
Arap Gorge and Bayrakli Gorge were examined.
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Shallow marine Ostracodes, in general, such as Cytherella vulgata (Miiller), C
vandenboldi Sissingh, Cytherelloidea sordida (Miiller), Leptocythere ramosa
(Rome), Cytheridea acuminata neapolitana Kollmann, 7egmenia rugosa Costa,
Celtia quadridentata (Baird), Basslerites berchoni (Brady), Pontocythere elongata
(Brady), Neocytherideis cylindrica (Brady), N. faveolata (Miller), Carinocythereis
carinata (Roemer), C. antiquata (Baird), Cistacythereis pokornyi (Ruggieri), Aurila
convexa (Baird), A. woodwardii (Brady), Urocythereis favosa Roemer, Cytheretta
semiornata (Egger), Loxoconcha rhomboidea (Fischer), L. tumida Brady, L.
concentrica Bonaduce, Ciampo and Masoli, L. parallela Miller, L. agilis Ruggieri, L.
elliptica Brady, Paracytheridea depressa Miiller, Semicytherura sulcata (Miiller),
Microcytherura sp., Xestoleberis depressa Sars, X. communis Miller, X. aurantia
(Baird), X. ventricosa Miiller, Cytherois fischeri (Sars), Argilloecia conoidea (Sars),
Propontocypris dispar Miller, Aglaiocypris complanata Brady and Robertson were
identified from the shallow marine sediments of the Yumurtalik Gulf.

Ostracodes from those samples, such as Cyprideis torosa (Jones), which
characterizes brackish environment and a few Ilyocypris bradyi Sars, which
characterizes freshwater environment, explain the effect of old riverbed of the
Seyhan.

Cyprideis torosa (Jones) was the major ostracodes located back of the gulf
whereas Hirschmannia viridis (Miller ), Loxoconcha elliptica Brady were identified.

The geographical distribution of observed ostracodes types was correlated with the

similar studies carried out in the region of the Mediterranean, Aegean Sea and the
Atlantic.
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BEY DAGLARI KARBONAT PLATFORMUNUN GEG KRETASE EVRIMi:
KORKUTELI ALANI (BATI TOROSLAR)

) Bilal SARI, Sacit OZER
Dokuz Eyltl Universitesi, Jeoloji Mihendisligi Bolimii, 35100, Bornova Izmir

Korkuteli (Antalya) alanindaki (Bey Daglari otoktonunun orta béliimii) Ust Kretase
karbonatlari, platformun evrimi ve gomiilmesine bagl olarak, 6nemli stratigrafik
kesiklikler ve fasiyes degisimleri gostermektedir. Ust Kretase karbonatlar lizerinde
yapilan biyostratigrafik galismalar, sig, yaripelajik ve pelajik ortamlarda ¢okelimi
isaret eden veriler sunmaktadir.

Bey Daglan formasyonu, Ust Kretase istifinin tabanini olusturur ve alttan Uste
dogru neritik karbonatlar ve yaripelajik karbonatlardan olugur. Formasyonun neritik
bolimi, gel-git ortaminda ¢okelmis platform tipi neritik kiregtaslarindan yapilidir ve
600 metre kalinhdinda bir istif olusturur. Rudist ve bentonik foraminifer topluluklari
Senomaniyen-erken Santoniyen yasini isaret eder. 15 metre kalinhgindaki masif
yaripelajik kiregtaglari, neritik kirectaglarini dereceli olarak Ustler ve Bey Daglari
formasyonunun (st bolimiini olusturur. Sferoidallerin eglik ettigi fakir planktonik
foraminifer faunasi orta-geg Santoniyen yasini isaret eder. Akdag formasyonu 75
metre kalinhdinda bir istif olusturan plaketli, cortli pelajik kirectaslarindan olusur ve
Bey Daglarn formasyonunun farkh stratigrafik diizeylerini kosut uyumsuz olarak
ustler. Zengin planktonik foraminifer toplulugu, ge¢ Kampaniyen-orta Maastrihtiyen
zaman araliginda havza kosullarinda gokelimi isaret eder. Paleojen yash pelajik
marnlar Ust Kretase istifinin farkli stratigrafik diizeylerini kosut uyumsuz olarak
Ustler. Alt ve orta Kampaniyen, list Maastrihtiyen ve Paleojenin en alt bolimi
(Daniyen?) tiim olgllii stratigrafi kesitlerinde eksiktir.

Bey Dadlan karbonat platformunun Korkuteli boliimiinde gel-git kogsullari,
Senomaniyen’den erken Santoniyen’e kadar sirmustir. Erken Santoniyen’in
sonunda platformun az oranda ¢Okmesi, Santoniyen’in sonuna kadar sirecek
yaripelajik bir ortama neden olmustur. Ge¢ Santoniyen’in sonunda deniz suyundaki
karbonat azhidi nedeniyle ¢okelimin olmamasi, bir ‘sert zemin’ olusmasina neden
olmustur. Erken-orta Kampaniyen regresyon, ylizeyleme ve asinma donemidir. Geg
Kampaniyen-orta Maastrihtiyen boyunca platformda havza kosullann egemen
olmustur. Santoniyen-Kampaniyen doneminde platformun gomiilmesine ve
ylizeylemesine ‘kisa sireli ana deniz seviyesi degisimleri’ neden oldugu
diistiniilmektedir. Orta Maastrihtiyen’in sonunda, bolgesel sikisma ve ‘kisa sireli
ana deniz seviyesi diismesi’ sonucu ikinci ve ani bir regresyon gelismistir. istifte st
Maastrihtiyen ve Paleojen’in en alt bolimi (Daniyen?) eksiktir. Bu ddnemde asinma
Bey Daglan formasyonunun neritik kiregtaslarina kadar ulasmistir.
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LATE CRETACEOUS EVOLUTiO_N OF THE BEY DAGLARI CARBONATE
PLATFORM: KORKUTELI AREA (WESTERN TAURIDES)

Upper Cretaceous carbonates in the Korkuteli (Antalya) area (middle part of the

_ Bey Daglar autochthonous unit) shows important stratigraphic breaks and facies
changes related to the evolution and drowning of the platform. Biostratigraphic
studies on the Upper Cretaceous carbonates yielded the data of deposition in
neritic, hemipelagic and pelagic environments.

Bey Daglan formation forms the base of the Upper Cretaceous sequence and can
be divided into two parts in ascending order as neritic limestones and hemipelagic
limestones. Neritic part of the formation is made up of platform-type neritic
limestones deposited in a peritidal environment and forms a 600 m-thick sequence.
Rudist and benthonic foraminifera associations suggest a Cenomanian-early
Santonian age. 15 m-thick massive hemipelagic limestones gradually overlies the
neritic limestones and form the upper part of the Bey Daglar formation. Poor
planktonic foraminifera fauna accompanied by abundant spheroidals indicate
middle-late Santonian. Akdag formation consists of thin bedded, cherty pelagic
limestones forming 75 m-thick sequence and disconformably overlies the different
stratigraphic levels of the Bey Daglar formation. Rich planktonic foraminifera
association suggest a deposition in basinal conditions during late Campanian-
middle Maastrichtian. Paleogene pelagic marls disconformably overlies the different
stratigraphic levels of the Upper Cretaceous sequence. Lower and middle
Campanian, upper Maastrichtian and lowermost Paleogene (Danian ?) are absent
in all measured stratigraphic sections.

Peritidal environment persisted from Cenomanian to early Santonian in the
Korkuteli part of the Bey Dadlan carbonate platform. Slight drowning of the
platform by the end of the early Santonian created a hemipelagic environment that
would last to the end of the Santonian. Nondeposition because of starvation
resulted in formation of a hardground at the end of late Santonian. Early-middle
Campanian is the regression, subaerial exposure and erosion time. Basinal
conditions covered the platform during late Campanian-middle Maastrichtian.
Short-term major sea-level changes may have caused the drowning and exposure
of the platform during Santonian and Campanian. Second and sudden regression
took place at the end of middle Maastrichtian because of regional compression and
short-term major sea-level fall. Upper Maastrichtian and lowermost part of the
Paleogene (Danian?) are absent in the sequence. Erosion reached to the neritic
limestones of the Bey Daglar formation.
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GEDiZ GRABENI’'NIN GUNEY KENARINDA, KARADUT CEVRESINDEKI
(ALASEHIR — SALIHLI ARAST) TERSIYER ORTU KAYACLARI ILE
MENDERES MASIFININ YAPISAL ILISKISI

Mehmet Akif SARIKAYA

Hacettepe Universitesi, Jeoloji Mihendisligi Bslimii, 06532, Beytepe Ankara

Calisma alanl Manisa ilinin giin€ydogusunda Alasehir ile Salihii ilgeleri arasinda
(Karadut gevresinde) bulunmaktadir. Galigma bolgesinde ug tip kayagc grubu
yiizeylenmektedir. Bunlar; (1) temel kayaglarn olarak adlandirilan Menderes
masifine ait metamorfitler ve granodiyorit sokulumu, (2) sedimanter kirintili ortu
kayaclari ve (3) bu iki kayag grubu arasinda Karadut ayriima fayina bagh olarak
dinamik metamorfizma kosullar altinda olusmus kataklastik kayaglardir. Bélgede
bulunan metamorfik kayaglar baslica ince taneli gnayslar, mika sist, granat-mika
sist, muskovit-kuvars sist, metakuvarsit ve mermerlerden olusmaktadir. Sedimanter
ortii kayaclar Ust Miyosen yash Gediz formasyonu, Pliyosen — Pleyistosen yash
Kaletepe formasyonu ve giincel aliivyonal cokellerden olugmaktadir. Bélgede
bulunan kataklastik kayaclar ise baglica mikrobres, milonit, kataklazit, milonit sist,
ultramilonittir. Bati Anadolu bdlgesinde acilmali tektonizma etkisiyle olusan birgok
grabenden birisi olan Gediz grabeni'nin giineyinde bulunan en onemli yapisal unsur
dusiik egim acili Karadut ayrima fayidir. Bu ayrima fayi bolgede Menderes
masifine ait metamorfik kayaclar ile sedimanter ortii kayaglar arasinda yapisal bir
sinir olusturmaktadir. Bu sinir boyunca, kataklastik kayaglar inceleme alaninda
yaklasik 25 km”lik bir alan kaplamaktadir. Derin ve dar vadilerle kesilmis engebeli
bir topografya sunan ve 55-140 m arasinda degisen kaliniga sahip bu zon, sahada
genellikle kahverengi, grimsi ve mavimsi bir renkte olup belirgin bir milonitik
foliasyona sahiptir. Ayrilma zonu sirasiyla (1) ana kayag zonu, (2) gegis zonu ve (3)
kataklastik zon’dan olusmaktadir. Kataklastik etkiye maruz kalmamig, temel kayag
ozelliklerini yansitan ana kayag zonundan sonra iste dogru kataklastik zona
gecmeden 6nce ana kayag zonundan ve kataklastik zondan farkli ozelliklere sahip,
fiziksel ve kimyasal degisikliklere ugrayarak ana kayag ozelliklerini yitirmis, belli
belirsiz milonitik foliasyonlar gdsteren, kalinligi 15-60 m arasinda degisen gegis
zonu bulunmaktadir. Bu gegis zonunun dstiinde 40-80 m arasinda kaliniga sahip
artik tamamen ana kayag ozellikleri yitirmis ve dinamik metamorfizma etkisi altinda
yeryiiziiniin derinliklerinde stiniimlii deformasyon etkisi ile olusmus milonitik zon ve
daha si§ derinliklerde kirilgan deformasyon sonucunda olugmus bresik zondan
meydana gelen kataklastik zon bulunmaktadir.

STRUCTURAL RELATIONSHIPS OF THE TERTIARY COVER AND
MENDERES MASSIF AT THE SOUTHERN MARGIN OF GEDIZ GRABEN,
AROUND KARADUT (BETWEEN ALASEHIR - SALIHLI)

Investigation area is located at the southeastern of Manisa between Alasehir and
Salihli (around Karadut). Three types of rock groups outcrop in the region. There
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are (1) Menderes massif metamorphites and a granodiorite intrusion as the
basement rocks, (2) Senozoic aged sedimentary cover rocks and (3) cataclastic
rocks that are formed by dynamic metamorphism conditions that are caused by
Karadut detachment fault between them. Metamorphic rocks of the region are
different types of gneiss, schists, and marbles. Sedimentary cover rocks are Upper
Miocene aged Gediz formation, Pliocene-Pleistocene aged Kaletepe formation and
recent alluvial deposits. Cataclastic rocks are mainly microbreccia, mylonite,
cataclasite, mylonite schist and ultramylonite. Karadut low angle detachment fault
is the most important structural properties of the southern side of the Gediz
Graben. This detachment zone forms a structural boundary between Menderes
massif and the sedimentary cover rocks. Cataclastic rocks surround 25 km? in the
investigated area. The thickness of the detachment zone with cataclastic rocks and
mylonite fabrics is about 55 — 140 m and that detachment zone can be devided as
parent rock zone, cataclastic zone and a transition zone between them. Although
there is no cataclastic affects in the parent rock zone, the transition zone is
physically and chemically alterated. The thickness of the transition zone is about 15
— 60 m. The cataclastic zone is constituted by a mylonite zone and a breccia zone.
The thickness of the cataclastic zone is about 40 — 80 m.
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VAN FORMASYONUNUN BiYOFASIYES OZELLIKLERI VE COKELME
ORTAMLARI

Azad Saglam SEDELE, Sefer ORCEN
Yiiziincli Y1l Universitesi Jeoloji Miihendisligi Bélumi, 65080 Van

Bu calisma, Van Golii'niin dogu-giineydodusunda yiizeyleyen Oligo?-Erken Miyosen
yash kinintih kayaclarin egemen oldudu bir istiflenme sunan Van formasyonu
cokellerinde gergeklestirilmistir. Formasyon, Ge¢ Kretase-Eosen zaman aralidinda
olusmusg bir dizi kaya birimi Gzerine uyumsuziukla gelmekte ve agisal uyumsuzlukla
da calisma alaninin orta béliimlerinde gézlemlenen énceki calismalarda Ust Miyosen
yasinda olabilecedi belirtilen Kurtdeligi formasyonu tarafindan ortiilmektedir.

Inceleme alaninda; Van formasyonu gokellerinin tipik olarak gézlemlendigi Van il
merkezi giliney-glineydogusunda yer alan Doganlar, Bakragli, Kurubag ve Yedikilise
koyleri ve yine Van Goli dogusunda yer alan Asit, Tekmal, Kockdy ve Alabayir
koyleri, Cilehane dag lokalitelerinden alinan 6lglili stratigrafi kesitlerinden derlenen
orneklerden elde edilen mikro ve makrofauna kapsamlarindaki egemen ana
bilesenlere gore; (1) Miogypsinidae-Heterostegina- Lepidocyclina bentik foraminifer
biyofasiyesi, (2) Globigerinidae-Miogypsinidae bentik ve planktik foraminifer gecis
biyofasiyesi, (3) Globigerinoides-Globigerina planktik foraminifer biyofasiyesi, (4)
Mercan egemen Molluskli makrofosil biyofasiyesi olarak dort biyofasiyes
ayirtlanmigtir.

Van formasyonu ¢okellerinin saha gozlemleriyle tanimlanan litolojik  ve
sedimantolojik 6zellikleri ve ilgili kaya birimlerinden elde edilen fosillerce ayirtlanan
biyofasiyeslerin belirledigi paleoekolojik konumlari temel alinarak; alttan iste
dogru, (A) Aliivyon yelpaze, (B) Resif (biyofasiyes (4)), (C) Si§ karbonat selfi
(biyofasiyes (1)), (D) Derin karbonat selfi (biyofasiyes (2)), (E) Derin deniz (havza)
(biyofasiyes (3)) c¢okel ortamlan tanimlanmigtir. Tim bu ozellikleriyle Van
formasyonu, transgresif bir istif durumundadir.

Formasyonun tavan cokelleri, cakiltagi-kumtasi-seyl ardalanmali tiirbiditik bir istif
sunar ve kumtaslarinda gézlemlenen sedimanter yapilardan yapilan oOlgtimler
sonucunda genel olarak paleoakintinin  KD'dan GB'ya dogru oldugu
saptanmistir.Ayrica bu turbiditik litofasiyesteki cokellerin, denizalti yelpazesi
ortaminda olustugu ve bolgede KD'dan gelisgen iki kanaldan beslendigi
dustiniilmektedir.
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BIOFACIES CHARACTERISTICS AND DEPOSITIONAL ENVIROMENT OF
‘ VAN FORMATION

This study is concerned with Oligo? —Lower Miocene sedimantary sequence, of Van
formation. Van Formation unconfortably-overlies the late Cretaceous—Eocene units,
the Kurtdeligi Formation of Upper Miocene, overlies the Van formation by angular
uncorformity.

The villages which are located on southern, southeast, eastern parts of the Van
City are typical observation locations for Van formation. The section lines have
been established on all of these localites and rock samples of the sections
investigate for their microfouna and macrofouna associations. The interpretations
of this biofacies in the Van Formation are: (1)The Bentic foraminiferia facies as the
first biofacies of Van Formation consists of Miogypsinidae-Heterostegina-
Lepidocyclina, (2) Second facies has transistionary characteristics between, benthic
and planktic facies represented by Globigerinidae-Miogypsinidae, (3) Planktic
Formaniferia facies, chacracterized by Globigerinoides-Globigerina, (4) The fourth
biofacies is coral predominated molusca macro fossil biofacies.

The depositional enviroment of Van formation was described by field observation
and fossil data obtained from rock samples, related with own biofacies. Depending
on biofacies characteristics and paleoecologic features, four depositional
enviroment were identifed in the Van formation. These depositional enviroments
are described as (A) Alluvial fan (B) Recifal (biofacies-4), (C) Shallow carbonate
shelf (Biofacies-1) (D) Deep-sea carbonate shelf (biofacies-2), (E) Deep sea (basin)
(biofacies-3) . All these features indicate that the Van formation is a trangresif
sequence.

The topset deposits consist conglomerata-sandstone and shale. These deposits
have turbitic sequence characteristic. The sandstone layers of Van formation
reveal traces of palecurrent. The detailed surveying of this traces indicated that
main direction of currents was from NE to SW. The sediments of turbitic litofacies
were deposited in deep sea fan. There were two different feed channel for this
deposition at NE.
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YUzZUNCU YIL UNIVERSITE YERLESKESINDEKI PLIYO-KUVATERNER
YASLI GOLSEL COKELLERIN ZEMIN DAVRANISLARI HAKKINDA ON
: DEGERLENDIRME

Levent SELCUK, Yahya CIFTCI
Yizinct Yil Universitesi Jeoloji Mihendisligi Bolumd 65080 Van

Yiiziincii Yil Universitesi yerleskesinde, Pliyo-Kuvaterner yasl, gevsek ya da orta
siki, cakil, kum ve kilden olusan birim literatiirde Van Goli Formasyonu olarak
adlandirimaktadir. Van yoéresinde yapilan arastirmalarin gogunda istif, Neojen gol
cokelleri olarak tanimlanmaktadir. Universite yerleskesindeki Pliyo-Kuvaterner yasli
cokeller karasal 6zellikte olup yanal ve diisey mesafelerde ok sik olarak bilesim ve
kalinlk degisimleri sunmaktadirlar. Van Goli Formasyonunun galisma alanindaki
toplam kalinligi, su sondajlarindan alinan verilere gore yer yer 100 m den fazladir.
Yapilan incelemelerde, gol ¢okelleri igerisinde akarsulara ait kum, cakil sedimanlari
ve volkanik tiif arakatlari gézlenmistir.

Universite yerleskesinde 14 adet jeoteknik sondaj verisi ve deney sonuglari esas
alinarak, zemin kosullari hakkinda bir 6n degerlendirme galismasi yapilmistir.
Standart Penetrasyon Deneyi darbe sayilan (SPT-N60) dikkate alindiginda, kum
zeminlerin gevsek — orta siki zemin sinifinda oldugu gorilmistir. Kum zeminlerin
tane boyu dadilimlari, uygun yeraltisuyu kosullarinda ve olasi bir deprem aninda
sivilasmaya yatkin zeminlerdir. Ince taneli zeminler igin SPT-N60 degerlerine
bakildigi zaman bu zeminlerin siki 6zellikte oldugu sonucuna variimistir. Bu
cokellerin ince taneli diizeyleri,Birlestirilmis Toprak Siniflamas’nda CL ve CH
gruplarinda yer alirlar. Dolayisiyla ince taneli zeminler farkli sisme potansiyellerine
sahiptirler. Aktivite degerleri agisindan normal aktif olup, gogunlukla yiiksek sisme
potansiyeline sahiptirler. Kum zeminler icerisinde gézlenen kil ve silt bantlar ise
asin konsolide olmus zemin ozelligindedirler. On yiikleme basinglari, 3.4 kg/cm?;
sikisma indeksi degerleri, 0.26; sisme indeksi degerleri, 0.05; hacimsal sikisabilirlik
katsayisi degerlerinin, 0.0124 cm2/kg diizeyinde oldugu gorulmistir.

Universite yerleskesinde, diisiik egimde gézlenen ve gole dogru daha genis alanlar
kaplayan plastik o6zellikteki kil zeminlerde, oturma seklinde zemin sorunlar ile
karsilasiimaktadir. ~ Sisme potansiyeli yiiksek zeminler tzerinde insa edilen
miihendislik yapilari iizerinde ise, ozellikle de hafif yapilarda, zemin kabarmalari
sonucunda deformasyonlar meydana gelmektedir.

PRELIMINARY STUDY ABOUT SOIL BEHAVIOR OF PLIO-KUVATERNARY
LAKE DEPOSITS IN SITE OF YUZUNCU YIL UNIVERSITY

Plio-Kuvaternary lake sediments in site of Yiizinci Yil University consisit of loose or

moderately gravel, sand and clay, its named as “Van Goli Formation” by Aksoy
1988, that predominated by Neogene aged Lake Deposits in study area.
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Plio-Kuvaternary lake deposits in site of University has continental characteristic
and variable its thickness at lateral — vertical interval. Total thickness of these
deposits is more than 100m at the study area according to obtained data from drill
holes. In the study area, volcanics and river deposits interlayered with lake

deposits.

This study suported by geotechnical data from 14 drill holes and laboratory
results. According to standart penetration number (SPT-N60), sand soils are loose
or moderately dense that these soils shows tendency to liquefaction. Clays contain
soils are compact. In the unfied soil classification system, these fine-grained soils
fall into the CL and CH groups. They are normally active, but they have high
swelling potential. Clay soil interlayered with sand soil in study area is over
consolidated soil that their average preloading pressure is about 4.0 kg/cm?,
compression index is 0.25, swelling index is 0.05, coefficent of volume
compressibility is 0.0125 cm2/kg.

Various soil problems were appeared in study area. These troubles are settlement

and swelling. The high swelling potential of soils commonly resulted by
deformations. A specialy at the floor of the smal construction.
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DOGU TOROSLAR'IN BATI KESIMININ STRATIGRAFIK VE YAPISAL
OZELLIKLERI, KOMSU BOLGELERLE KORELASYONU

Mustafa SENEL*, Yavuz BEDI*, Yiiksel METIN*, Halil DALKILIC*, Halil KESKIN*,
Kemal KURU*, Ismet ALAN*, Veli BALCI*, Ozden VERGILI*, Dog_an USTA*,
Metin USTA*, Turgut TOK*, Senol SAHIN*, Mustafa Kemal OZKAN*,

Mehmet Avni TAPTIK*, Alican KOP**
_ *M.T.A. Genel Midurligu, 06520, Ankara
**Cukurova Universitesi, Jeoloji Miihendisligi Bolimu, 01330, Balcali Adana

Dogu Toroslar'in bati kesiminde, otokton varsayillan bélge ve cevresinde yapilan
son arastirmalar, Toroslar'in diger bolgelerindeki naph yapilarin, bu alanda da
egemen oldugunu gostermektedir. Daha dnce otokton varsayilan kaya birimlerinde
ylrdtiilen calismalar, Gorbiyes, Kokarot ve Feke birimleri olmak (izere stratigrafik
ve yapisal 6zellikleri birbirlerinden tamamen farkli lig ana tektonik birimin varhidini
glindeme getirmisgtir. Gorbiyes birimi, bolgenin Erken yapisal birimi olup,
Prekambriyen yash metakinntihlar, Erken Kambriyen vyash kuvarsitler, Orta
Kambriyen yagh dolomit ve mermerler, Geg Kambriyen-Ordovisiyen yash sistler,
Geg Permiyen yagh dolomit, mermer ve rekristalize kiregtaslar, Jura-Kretase yash
dolomit, mermer, rekristalize kirectagi ve ¢ortlii mermer ile Geg Kretase yaslh bloklu
metaflisle temsil edilir. Diglik derecede metamorfizma gegirmis olan Gorbiyes
birimi kendi iginde oldukca fazla kivrimh ve bindirmeli yapidadir. Gorbiyes birimi
tzerinde yer alan Kokarot birimi ise epimetamorfik nitelikte olup, Erken Kambriyen
yash kuvarsit, Orta Kambriyen yasl dolomit, mermer ve rekristalize kirectasi, Geg
Kambriyen-Ordovisiyen yagh seyl ve kumtaslari, Siluriyen yash metakirintihlar ve
Karbonifer yash yer yer kiregtagl aradiizeyli kirintih kayalar kapsar. Gorbiyes ve
Kokarot birimleri lizerinde yer alan ve metamorfizma gegirmemis olan Feke birimi,
daha once birgok arastirmaci tarafindan otokton oldugu varsayilmis ve stratigrafik
Ozellikleri ayrintili olarak ortaya konmustur. Prekambriyen-Eosen zaman aralidinda
¢okelmis kaya birimleri kapsayan Feke biriminde Prekambriyen yash metasilttasi ve
kuvarsitler, Erken Kambriyen yagh kuvarsitler, Orta Kambriyen yash dolomit ve
kirectaslari, Geg Kambriyen-Ordovisiyen yaslh silttagikiltasi ve kumtaslan, Geg
Ordovisiyen yash kumtasi ve seyller, Siluriyen yagh konglomera, kumtasi, graptolitli
seyl, siyah ¢ort, Orthocerasi kiregtas, seyl, Devoniyen yasl, kumtasi, seyl,
kiregtasi, kuvarsit, dolomit, Erken Karbonifer yagh kiregtasi, dolomit, kuvarsit, Geg
Permiyen yagsh kirectasi, dolomit ve kuvarsitler, Erken Triyas yash alacali marnlar,
Orta Triyas yagsh karbonatlar, Geg Triyas?-Liyas yash karasal kinntililar, Jura-Kretase
yash karbonatlar ve Eosen yagslh karbonat ve kinntihlar gozlenir. Birbiri lizerinde
binik yapilar gosteren Feke biriminin Paleozoyik, 6zellikle Siluriyen-Devoniyen
evresine ait farkll ortamlarda gelismis kaya birimleri izlenir. Ayrica Jurasik oncesi
ve/veya basinda Erken Kimmerid hareketleri ile muhtemelen biraraya gelmis olan
Paleozoyik fasiyesleri iizerinde ¢okelmis olan Jurasik-Kretase karbonatlarinda da
farkhliklar vardir.
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Dogu Toroslar'in bati kesiminde daha 6nce otokton varsayilan ve gilinimiizde birbiri
Uzerinde tektonik olarak bulunan {i¢ ana yapisal birim lizerinde ise siyah Aladag
napi, ofiyolit napi ve diger kiregtagi naplari gibi allokton kiitleler yer almaktadir.

STRATIGRAPHIC AND STRUCTURAL CHARACTERISTICS OF THE
WESTERN PART OF THE EASTERN TAURUS AND ITS CORRELATION WITH
SURROUNDING AREAS

In the western part of the Eastern Taurus, the recent studies carried out in the
region and surrounding areas of the assumed authochthonous, revealed that, the
nappe structures are also observed in this area similar to the nappe tectonics of
the other Taurid regions. These studies fullfiled on assumed authochthonous rock
units namely, Gorbiyes, Kokarot and Feke unit. The Gorbiyes Unit, being the lowest
structural unit is represented by Precambrian metaclastics, Lower Cambrian
quartzites, Middle Cambrian dolomite and marbles, Upper Cambrian-Ordovician
schists, Upper Permian dolomite, marble and recrystallized limestone and cherty
marble and Upper Cretaceous blocky metaflysch. The low-grade metamorphosed
Gorbiyes unit, is an epimetamorphic unit and consists of Lower Cambrian quartzite,
Middle Cambrian dolomite, marble and recrystallized limestone, Upper Cambrian-
Ordovician shale and sandstones, Silurian metaclastics and Carboniferous clastic
rocks with rare limestone intercalations. The unmetamorphosed feke unit overlies
both Gorbiyes and Kokarot units and has been previously interpreted as an
authochthonous unit with its detailed stratigraphical characteristics. The Feke unit
includes the rock stratigraphic units deposited in Precambrian-Eocene time interval
and is represented by Precambrian metasitstone and quartzites, Lower Cambrian
quartzites, Middle Cambrian dolomite and limestone, Upper Cambrian-Ordovician
siltstone, claystone and sandstone, Upper Ordovician sandstone and shale, Silurian
conglomerate, sandstone, Graptolite-bearing shale, black chert, Orthoceras-bearing
limestone, shale rock types, Devonian sandstone, shale, limestone, quartzite,
dolomite, Lower Carboniferous limestone, dolomite, quartzite, Upper Permian
limestone, dolomite and quartzite, Lower Triassic motley marl, Middle Triassic
carbonates, Upper Triassic?-Liassic terrestrial clastics, Jurassic-Cretaceous
carbonates and Eocene clastics and carbonates. The rock units deposited in
different environments during Paleozoic, especially in Silurian-Devonian Period are
observed in imbricated structures of Feke unit. Furthermore there is differency in
Jurassic-Cretaceous carbonates deposited on different Paleozoic facies which
probably were emplaced due to Early Cimmerian orogenesis during Pre-Jurassic
and/or beginning of Jurassic.

The allochthonous masses like black Aladag nappe, Ophiolite nappe and other
limestone nappes are overlying the tree main units, tectonically overlying each
other in western part of the Eastern Taurus.
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TERMIK SANTRAL BACA GAZLARININ YgRKABuc”;UNA ENJEKSIYONU
MUMKUNMUDUR?

Mehmet SENER, Adem ULUSAHIN,ilker SENGULER
MTA Genel M{durliigd, Enerji Hammadde Etiit ve Arama Dairesi, 06520 Ankara

Gunimuzde ve gelecekte tiim uluslarin karsilasacagi en buyiik sorunlardan biri de
gelecekte insanlik igin temiz, ekonomik ve depolanabilir enerji tretimidir. Bu tretim
icin yeni teknolojilere gereksinim duyulmakla birlikte uygun enerji dretimi; giines,
jeotermal ve kati karbon yakitlarin akilci kullamimi ile saglanilabilir. Gereksinim
duyulan yeni teknolojiler igin bilim, mihendislik ve ekonomik bilgilerin bir arada
degerlendirilmesi gereklidir. Bu gerekliligin yanisira sera gazi etkisine sahip enerji
Uretiminde atiklarin akilar kullanimi ve miikemmel bir organizasyonuna gereksinim
vardir.

SOX, NOX, HF, HCl gibi asit gazlarin, CO, emisyonu ve partikillerin atmosfer
tizerindeki etkisi her gegen giin artmakta ve global isinmanin en énemli nedeni
olarak CO, emisyonundaki artis goriilmektedir. Diinya genelinde rezervleri dikkate
alindiginda komdriin enerji Uretiminde onimiizdeki yillarda kullaniminin siirecegi
kugku gotiirmez bir gergektir.

Sera etkisi olarak adlandirilan bu olumsuzluklarin 6niine gegilebilmesi icin sorulmasi
gereken en 6nemli soru: Fosil kati yakitlarin 21. yiizyll da da glinimiiz teknolojileri
ile gevreye ve ekonomiye zarar vermeden enerji (retiminde kullanihip
kullanilamayacadidir.

Bu noktada tartisiimasi gereken hususlar:

—Arama

~Isletme

~Yakma

—Baca gaz

evrelerinde cagdas teknolojiden ne kadar yararlanildididir. Bu amacla baca gazi
evresinde yapilan ¢agdas teknolojik calismalar:

CO, disposal (COp depolama)

CO, restratification (CO yeniden kapanlama)

CO, solidification (CO katilagmas)

CO, sequestering (CO2 zaptedilmesi) adlamalari ile siirdiiriilmektedir.

Bu noktadan hareketle MTA Genel Midirliigli Enerji Hammadde Etit ve Arama
Dairesince hazirlanan ve yiriitilmekte olan “Termik santral baca gazlarinin
yerkabuguna enjeksiyon olanaklarinin  arastirma-gelistirme” adli  projenin
kamuoyuna tanitilip tartigiimasi amact ile bu bildiri hazirlanmigtir.
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ENJECTION OF GASES OF POWER PLANT TO EART CRUST: IS IT
POSSIBLE?

One of the greatest challenges facing the global society of today and in the future
involves the production of adequate, clean, sustainable energy for all people. It is
clear that new thecnologies are required, nevertheless adequate energy can be
provided by inteligent use of solar, geothermal and solid carbon fuels. The needed
new tehcnologies require integration of knowledge and expertise from science,
engineering, and economics. New technologies are also needed for the
management and use of wastes involved in energy production, including
greenhouse gases.

Effecting on the atmosphere of the acid gases (SOX, NOX, HF, HCl ), CO2 and
particulates will be rapidly increase from day to day and cause of global warming is
originated from CO2 emissions’ increasing. The world reserves of coal are very
large. There is no doubt that such fuels will be used in many natigns for decades
to come.

An important question for the avoid of these negatives that named greenhose
effecting be questioned: Can fossil fuels provide our energy for the 21 st century
using present technologies without environmental or economic disasters?
Discussion particularities at this point which is benefitted from modern technology
sufficient at
- Exploration

Mining

Burning

Fluegas phases?
For this purpose, modern technological exploration on the fluegas phase is
continued with following titles in the world:
CO, disposal :
CO, restratification
CO, solidification
CO, sequestering.
This paper was prepared for publish and discussed on the ™ R&D project of
possibilities of fluegas enjection to eart crust” that was prepared and worked by
Energy Raw Materials Search and Exploration Department of General Directorate of
Mineral Research and Exploration
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JEOTERMAL SAHALARDA ORGANIK PETROGRAFIK YONTEMLERIN
KULLANILABILIRLIGI, BIR ORNEK: ALIAGA-IZMIR

Mehmet SENER, Adem ULUSAHIN, ilker SENGULER
MTA Genel Midurligi, Enerji Hammadde Etiit ve Arama Dairesi, 06520 Ankara

Sedimanter kayaclarla ortiili alanlarda jeotermal arastirma calismalan igin
paleosicaklik analizleri onemli bir yer tutmaktadir. Vitrinit yansima degerlerinin
Olciilmesi bu amacla kullanilan yéntemlerden birisidir. Bir diger yontem ise Kkilli
sedimanlardaki minerallerin diyajenetik gelisiminin ve alterasyon kosullarinin
incelenmesi ve agiimig kuyularin derinlikleri ile baglanti kurulmasidir.

Ozellikle yiizey emaresi bulunmayan értiilii alanlarda kullanilabilecek olan organik
petrografik yontemlerin kullanilabilirligini arastirmak icin Aliaga-Izmir jeotermal
alani pilot saha olarak segilmistir.

Ar-Ge projesi olarak yiritllen bu galismada onceki yillarda acillan jeotermal
sondajlara ait karot 6rnekleri ile ylizey 6rnekleri lizerinde gerekli analizler yapilarak
yéntemin kullanilabilirligi ve uygulanabilirligi aragtiriimigtir,

Yapilan incelemeler sonucunda Soma Formasyonuna ait linyit drneklerinin vitrinit
yansima degerleri % 0.38-0.41 arasinda degisirken Aliaga jeotermal alaninda
yapilan sondajlara ait karot orneklerinde bu degerler % 0.54-1.16 arasinda
belirlenmistir.

Bu yansima degerlerinin yani sira gerek kiil ve nem gerekse isil giicleri ile ASTM ve
DIN standartlarina gore Linyit olarak belirlenen Soma linyitleri jeotermal etkilesim
nedeni ile Aliaga sahasinda Sub bituminous “A” ve High Volatile bituminous “A”
safhalarina karsilik gelmektedir.

Incelemeler sonucunda belirlenen bu énemli degisiklik Soma formasyonunun Aliaga
sahasinda hizli bir jeotermal 1sinmadan etkilendiginin 6nemli bir gostergesi kabul
edilerek galismalar detayll bir sekilde siirdiiriiimektedir.

THE USE OF THE ORGANIC PETROGRAPHIC METHODS ON GEOTHERMAL
FIELD, AN EXAMPLE: ALIAGA-IZMIR

For geothermal energy exploration in covered by sedimentary rocks |,
paleotemparature analysis is very important .Vitrinite reflectance is generally used
for this purpose. The other technique of paleotemparature analysis depends on the
relationship between temperatures of authigenic minerals diagenetically altered
argillaceous sediments and their depth to first appearance in any specific well.
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For the using of organic petrographic methods on the geothermal fields with
covered by young sediments without sign on the surface of geothermal effects,
Aliaga-Izmir geothermal field is selected such a development area.

In this study such a working that R&D Project, the using and applicability of the
method works were carried out on outcrop and core samples of geothermal wells.

From the results, vitinite reflectance values of coal samples which are taken from
outcrops in Soma formation are ranged from 0.34 to 0.41% while vitinite
reflectance values of coal samples which are taken from Aliaga core sample are
ranged from 0.54 to 1.16%.

In addition to reflectance value, not only ash and moisture content but also
calorific values suggest the Soma Coal samples’ rank is lignite as per German (DIN)
and North American (ASTM) classification but core samples taken from Aliaga to
range in rank approximately Sub Bituminous “A” to High Volatile Bituminous “A”
because of geothermal effecting.

This important changing was determined from all results is accepted an important

sign which is effected from rapidly geothermal heating activity for Soma formation
in the Aliaga field and works are continued with in detail.
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ALT KAMBRIYEN YASLI SOLTANIYE FORMASYONU ICERISINDE
ZENGINLESEN FOSFATLI KIRECTASLARININ JEOLOJIK ve
SEDIMANTOLOJIK OZELLIKLERI, Orta Elborz-iRAN

Jafar SHARIFI G.J.*, Enis Kemal SAGULAR**, Baki VAROL*
*Ankara Universitesi, Jeoloji Mihendisligi Blimad, 06100, Tandogan Ankara
**G{ileyman Demirel Universitesi, Jeoloji Miihendisligi Bolim, 32260, Clindr Isparta

Iranin kuzeyinde Orta Elborz bdlgesinde Ust Pre Kambriyen - Alt Kambiyen zaman
araliginda cokelen Soltaniye Formasyonu paralel uyumsuz olarak Kahar
Formasyonu iizerine gelir. Dogu-Bati dodrultusunda bulunan Kikuh, Vali-abad ve
Dlir bélgelerinde ylizeylenen Soltaniye Formasyonun toplam kalinhidi 600-700 metre
arasinda degismekte olup kendi igerisinde alttan iste dogru Alt Dolomit, Alt Seyl
Uyesi (Chopoghlu Seylleri), Orta Dolomit Uyesi (Soltaniye Dolomitleri), Ust Seyl
Uyesi ve Ust Dolomit Uyesi olmak iizere 5 iiyeye ayriimaktadir. Zaman zaman acik
deniz ile baglantili kita igi bir denizel ortamda ¢okelen Soltaniye Formasyonundan
elde edilen paleontolojik verilere dayanarak formasyonun Alt Dolomit, Alt Seyl ve
Orta Dolomit (son 7 metresi harig) iyeleri Ust Pre Kambriyen'de, Orta Dolomitin
son 7 metresi ile Ust Seyl ve Ust Dolomit Uyeleri Alt Kambriyen'de ¢okelmistir.

Ust Seyl Uyesinin alt kesimlerinde iki zon halinde c¢okelmistir. Si§ denizel
ortamlarda ¢okelen ve kalinliklari 3 mm ile 20 cm arasinda degisen fosfatl kirectas!
tabakalarin homojen olmayan i¢ yapisi, tabaka yiizey yapilari, mikrofosil delgi ve
kalp izleri, tabakalarin yanal ve diisey morfolojik ozellikleri gibi gelisen sedimanter
yapilar bunlarin bir kag defa tekrarlanan disiik enerji ile yiiksek enerji araliginda
cokeldigini yansitmaktadir. Fosfatli tabakalarinin ig yapilari, fosfath algal stromatolit
bantlar/ Organik maddece zengin koyu renkli fosfath kiregtagi bantlar/ gri renkli
fosfath kirectasi bantlary/ fosfath siltli killi bantlar/ fosfath algal stromatolit kokenli
kum-silt bantlar/ fosfath mikrobiyal  laminalarin ardalanmasindan olusmustur.
Durgun veya sakin evrelerde si§ alanlarda faaliyet gosteren algal stromatolitler ve
mikrobiyal sedimanlar, bir sonraki evrede yiiksek enerji etkisiyle parcalanarak
karasal sedimanlarla birlikte intraklast ve ekstraklast halinde havza igine dogru
taginarak fosfatl kum silt bantlari ve enerjinin diismesi ile daha ince taneli
sedimanlar ve organik maddece zengin fosfath kiregtasi laminalan seyllerin igerisine
yerlesmistir.

GEOLOGICAL AND SEDIMENTOLOGICAL FEATURES OF PHOSPHATIC
LIMESTONES RICHING IN THE SOLTANIYE FORMATION, LOWER
CAMBRIAN IN AGE, CENTRAL ELBORZ-IRAN

The Upper Precambrian to Lower Cambrian aged Soltaniye Formation from the
Central Elborz region, northern Iran, overlies Kahar Formation with a parallel
unconformity. Total thickness of .the Soltaniye Formation outcropping around
Kikuh, Vali-Abad, Dalir andits surround areas in E-W direction changes between
600-700 meters. It comprises five members from bottom to top as follows, lower
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dolomites, lower shale member (Chopoghlu shales), middle dolomite member
(Soltaniye Dolomites), upper shale member and upper dolomite member. The
Soltaniye Formation was deposited within a continental sea which was connected
occasionaly an open sea. According to the paleontological data, the age of lower
dolomite, lower shale and middle dolomite (not including last 7 meters) member of
the formation is Upper Cambrian. The data also show that the sediments of the
last 7 meters of middle dolomite, upper shale and upper dolomite members were
deposited within an Early Cambrian sea.

Phosphatic limestone facieses are seen as two horizons within the lower part of the
upper shale member. Bedding thickness of phospatic limestones depositing within
a shallow paleoenvironment varies between 3 mm and 20 cm. Their sedimentary
features such as heterogene inner structure, surface forms of beds microfossil
boring and traces, and lateral-vertical morphological characteristics of the beds
indicate rhytmic occurences between low and high energy. Inner structures of
phosphatic beds consist of alternations of phosphatic algal bands / dark coloured
limestone bands enriched in organic matter / gray coloured phosphatic bands /
sand and silt bands derived from phosphatic algal stromatolites / phosphatic
microbial laminates. Microbial originated sediments and algal stromatolites
occuring in a stable or non-energic periods were reworked as intraclasts and
extraclasts together with lacustrinal sediments towards the basin. And with
decreasing high energy, finer grained sediments and phosphatic limestone
laminates enriched organic matter were settled down in the shale.
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ALT KAMBRIYEN YASLI FOSFATLASMIS ALGAL STROMATOLITLI
KIRECT. ASLARININ PETROGRAFIK VE KIMYASAL OZELLIKLERI
(SOLTANiYE FORMASYONU), Orta Elborz-iRAN

Jafar SHARIFI G.J*, Baki VAROL', Enis Kemal SAGULAR**
*Ankara Universitesi, Jeoloji Mihendisligi Bolimu, 06100, Tandogan Ankara
**S(jleyman Demirel Universitesi, Jeoluji Muhendisligi Bolima, 32260, Cundr Isparta

Orta Elborz bolgesinde yer alan Alt Kambriyen yasl algal stromatolit kdkenli fosfatli
kirectaslari Soltaniye Formasyonun Ust Seyl Uyesinin alt kesimlerinde iki zon
halinde ¢tkelmistir. Fosfath kiregtaslarinin dagihmi, dokusal ve yapisal ozellikleri
incelemelerinde  petrografik siniflandirmalara gore tanetasi, pakettas:, vaketas,
camurtasi ve baglamtasi mikrofasiyeslerinin ardalanmasindan ibarettir. Fosfatli
taneler cogunlukla algal stromatolit kdkenli olup intraklast, biyojen kirintilari, fosil
kaliplan, giysili taneler ve kiregtasi ekstraklastlar olup fosfatsiz olanlar ince karasal
kuvars, diyajenetik kuvars, pirit, gotit, seyrek glokonit, taneler arasi baglayici ise
ankerit, dolomit, kalsit ve kismen amorf silis ve illit kil mineralinden ibarettir.
Fosfatli gimento tipleri baslica; 1) Taneler etrafinda olusan rim gimento, 2) Laminal
rim ¢imento, 3) Mikro memeli tipi cimento, 4) Mikritik cimentodan ibarettir.

Elektron mikroskop (SEM) incelemelerinde EDX analiz sonuglarina goére fosfath
yapilar; 1) Karnabahar seklinde, 2) Yelpaze tipinde, 3) Mikro granular, mikro
yumrular ve ignemsi kristal kiimeleri, 4) Fosfat-karbonat-silis bilesenli taneler tespit
edilmistir.

XRD verilerine gore fosfath kiregtaglarinin bilesiminde baslica karbonat florapatit,
kalsit, dolomit, kuvars ve illit minerallerini igermektedir.

Si§ sularda algal stromatolitlerin gelismesi, alta dogru bozulma ile ortaya gikan
organik maddenin diyajenezi sonucunda agida gikan H,S, fosfor gézenek sularinda
H,S demir ile birleserek pirit olusmunu, Fosfor karbonat ile reaksiyon sonucunda
karbonat florapatit cokelmistir. Fosfatlasma erken diyajenetik evrelerde laminali
olarak algal stromatolit dallarinin gevresinde, giysili taneler seklinde, domsu ve
laminali tipinde mikrbiyojen delgi ve kaliplarinin i kesimlerinde ¢okelmistir.
Karbonat florapatit c¢odunlukla ignemsi, granular ve yumrular seklinde
camurtaslarinda, vaketaslarinda gelisen diyajenetik erime bosluklari gibi mikro
ortamlarin i¢ kesimlerinde olusmustur.

Fosfatli kirectaslarina ait kimyasal major, mindr ve nadir toprak elementleri fosfor
ile karsilastirimistir. Bazi elementler yer degistirme sonucunda apatit kristali
icerisinde yer alirken, bazilan killer igerisinde, gimento veya diger ortamda olusan
mineraller icerisinde zenginlesmistir.

Alt Kambriyen fosfath kirectaslar acik deniz ile yan kapali kita ic denizinin sig
batakiik ortamlarinda olusmus ve vyiiksek enerjili evrelerde taginarak gseyller
icerisine yerlestigi dusunilmektedir.
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PETROGRAPHIC AND CHEMICAL FEATURES OF LOWER CAMBRIAN AGED
PHOSPHATIZATED ALGAL STROMATOLITHIC LIMESTONES OF
SOLTANIYE FORMATION, CENTRAL ELBORZ-IRAN

Lower Cambrian aged phosphatic limestones which were originated from algal
stromatolits from the Central Elborz region are seen as two zones in the lower part
of Upper Shale Member of the Soltaniye Formation. In interpretations, outcrop
features, structural and textural characteristics of phosphatic limestones show that
they consist of grainstone, packstone, vakestone, mudstone and boundstone
alternations according to petrographic classifications. Phosphatic grains which are
intraclasts, biogenic clasts, fossil moulds, coated grains and limestonic extraclasts
commonly were derived from algal stromatolites, and non-phosphatic grains
consist of line terrestrial quartz, diagenetic quartz, pirite, goetite, rare glauconite.
Cement of intragrains are ankerite,  dolomite, calcite, partially amorph silica and
clay mineral such illite. The phosphatic cements types are as follows: 1.Rim
cement surrounding of the grains, 2.Laminated rim cement, 3.Micro-mammal type
cement, 4.Micritic cement.

According to EDX analyse results under the electron microscope (SEM)
examinations, phosphatic structures have been determined as below: 1.Cauliflower
in shape, 2.Fan type, 3.Micro-granular, micro-nodullar and pinlike crystal heaps,
4.Grains with phosphatic, carbonaceous an silicified compounds. Phosphatic
limestones mainly include carbonate-fluorapatite, calcite, dolomite, quartz and illite
minerals.

H,S and phosphore were occurred in result of diagenesis of organic matter
existing downward decomposition of algal stromatolites which developed shallow
waters. In pore-water, sulfur (S) has formed pirite associating with iron (Fe) and
carbonate-fluorapatite has occurred in result of carbonate with phosphore reaction.

Phosphatization at early diagenetic period was formed around the laminated algal
stromatolithic branchs as coated grains in shape, and within the microbiogenic
boring and moulds like dome and laminated types. Carbonate-fluorapatite was
occurred within a micro-environment such as diagenetic carsts in mudstones and
vackestones. Their shapes are usually pin-like, nodullar and granular.

Chemical major, minor and rare soil elements of phosphatic limestones have been
correlated with their phosphore including. While some elements were appeared
within the apatite crystals as a result of replacement, some were riched within the
minerals forming in the cement and other environments in clays.

Lower Cambrian phosphatic limestones were deposited a shallow mush
environment of partly restricted Lower Cambrian phosphatic limestones were
deposited a shallow mush environment of partly restricted continental and open
seas, and they were settled down in the shales by reworking during the high
energy periods.
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MENDERES MASIFi, MANISA-ALASEHIR GUNEYINDE YERALAN AZITEPE
METAGABROSUNDAKI TITANYUM CEVHER OLUSUMUNUN JEOLOJIK
OZELLIiKLERI

Engin O. SUMER*, Murat KORUYUCU*, Mustafa KIRKOGLU*
Hagim AGRILI*, Soner KAYAKIRAN*, Semih COKYAMAN**,

Mahmut DEMIRHAN*** Fevzi MINARECI***
*MTA Genel Mudirligi, Maden Etiit ve Arama Dairesi, 06520, Ankara
**Maden Isleri Genel Mudiirliigu, Ankara
***MTA Ege Bolge Midurligi, Izmir

Menderes Masifi gekirdek serisi iginde irili-ufaklli birgok metagabro kiitlelerinin
varligi ve bunlarin gogunun jeolojik ozellikleri dedisik arastirmacilar tarafindan
yapilan galismalarla belirlenmistir. Bu galismanin konusunu olusturan metagabro
kiitlesi, Menderes Masifi Odemis Asmasifinde, Manisa-Alasehir giineyi, Azitepe Koy
guineybatisinda yeralmaktadir. Yaklasik 1 km gaph ve kalinlig yaklasik 250 m olan
metagabro kiitlesi, dier metagabro kiitleleri ile ayni kéken ve olusum kosullarina
sahip olmasina karsin, yiiksek titanyum ve demir icerigi ile farklilik gostermektedir.

Bolgede detay jeolojik, jeofizik ve sondaj calismalar yapimistir. Elde edilen
sonugclara gore kdkeni gabro olan kiitlenin, Pan-Afrikan dénemde etkili olan yiiksek
sicaklk ve vyilksek basing metamorfizmasi sonucunda biiyiik bir boliminin
amfibolite doniistigli ortaya gikmistir. Metamorfizmadan az etkilenen cekirdek
bolimiinde ise kalinti klinopiroksen, oropiroksen ve olivin minerallerinin varhg
gozlenmektedir. Meta-gabro - amfibolit kiitlesinin mineralojik bilesiminde amfibol +
plajiyoklaz + kalinti piroksen (klino-erto) + kuvars * olivin + epidot + granat +
biyotit + apatit + sfen ve eser miktarda zirkon yer almaktadir.

Arazi ve sondaj gozlemlerine gore, metagabro kiitlesi homojen bir yapiya sahip
olmayip, birbirini takip eden farkli seviyelerden olusmaktadir. Bu farklilik,
minerallerin tane blyiikliikleri (ince-orta ve iri taneli) ve plajiyoklaz, piroksen -
amfibol minerallerinin  yogunlastigi  bantlar seklinde karakteristik — 6zellik
sunmaktadir. Genel olarak cevher mineralleri kayag icinde sacihimli olarak dagiim
gosterse de, cevherli zonlarin zenginlestigi bollimler kismen iri taneli minerallerden
olusan seviyelerdir., Kiitle iginde yeralan cevher mineralleri , ilmenit + manyetit +
titanomanyetit + rutil + pirit £ anataz + kalkopirit + nikel + kobalt + hematit ve az
oranda vanadyumdan olusmaktadir. Birincil gabro kayacinda gozlenen ilmenit ve
titanomanyetit minerallerinin, yliksek dereceli metamorfizma etkisiyle rutil
mineraline donistiigi saptanmistir. Kayacta ortalama rutil miktart % 1-9, ilmenit
miktar ise % 1-14 ‘tiir. Mostra ve sondajlardan elde edilen drneklerinin kimyasal
analizi sonucunda ortalama % 6.0 ‘lik TiO, degeri elde edilmistir.

Bu degerler diinya standartlarindan disiik olsa da Tirkiye'de pirimer tip kayaglarda

g6zlenen en yiiksek TiO, dederi olup, gelecek yillarda ekonomik olabilecek cevher
zuhuru ozelligini tagimaktadir.
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GEOLOGIC FEATURES OF TITANIUM ORE DEPOSITS IN AZITEPE
METAGABBRO, SOUTHERN PART OF MANISA - ALASEHIR, MENDERES
MASSIF

The existence and geological features of large and small scales of same
metagabbro badies in the core series of Menderes Massif were studied and
determinated by different authors. Studied metagabbro mass is located in the
southern of Manisa-Alasehir - southwestern of Azitepe Village in the Odemis
Saubmassif of Menderes Massif. It has approximately 1 km diametre and 250 m
thickness. Although it occurs same origin and formation state with other
metagabbro bodies in the massif, it shows differences with high titanium and iron
contents.

Detail geological, geophysical and drilling investigation were completed in the
study area. As a result of obtained data the metagabbro body, which was
originated from gabbro, had been effected by high pressure and high temperature
metamorphism in the Pan-African period and its greatly portions transformed into
amphibolite. Weakly metamorphosed core zone includes relict clinopyroxene,
orthopyroxene and olivine. Mineral assemblages of metagabro / amphibolite mass
is amphibole + plagioclase + relic pyroxene (clino-ortho) + quartz * olivine +
epidote + garnet + biotite + apatite + titanite and minor zircon.

According to field and drilling observation, metagabbro mass has not homogene
interior structure, it constitute follow up different layers. These differences were
occured characteristicly between grain size of minerals (thin, medium and coarse
grain) and such as plagioclase, pyroxene and amphibole minerals concentrated in
distinct levels. Although ore minerals are distributed disseminated in the rock,
generally ore minerals-rich zones are found in the coarse grain layers. Ore mineral
assemblages in the metagabbro mass are ilmenite + magnetite + titanomagnetite
+ rutile + pyrite + anatase + chalcopyrite + nicel + cobalt + hematite and less
amount of vanadium. Determined that some of ilmenite and titanomagnetite ore
minerals which appearance in the primer gabbroic rock were transformed into
rutile by high grade metamorphism. Approximately amount of rutil is between 1-9
% and ilmenite is between 1-14 % in the whole area. The average TiO, value is
6.0 % which is obtained from geochemical analyses in both of field and drilling
samples.

Eventhough these values are less than other primary type ore deposits in the

world, it is first known higher TiO, value in Turkey till now and it will be possible to
that economic titanium ore deposit in the future.
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BATI ANADOLU NEOJEN HAVZALARINA AIT KULLANILMASI
GEREKEN KATLAR

) Gller TANER
Ankara Universitesi, Jeoloji Muhendisligi Bolimi, 06100, Tandogan Ankara

Paleojende Avrupa ve Asyada yaygin olan Tetisin Neojende Alpin orojenezinin
glineyinde kalan acik deniz bolgesi Mediterran, kuzeyde kalan intrakontinental kolu
ise Paratetis bolgesi olarak tanimlanir. Tetis ve Paratetis'in Avrupa ve Orta
Dodudaki iliskileri iyi bilinmektedir. Tirkiye Uzerinden olan iliskileri is az
bilinmektedir. Neojen stratigrafisinin ayrintii gahsiimasi sonucu bu iliski ve
paleocografya kismen aciklanabilir durumdadir. Bunun orneklerini Bati Anadoluda
gormek mimkinddr.

Karakteristik Pelecypoda ve Gastrapoda oOrneklerine dayanarak Bati Trakya'da
Egeriyen, Canakkale Bogazi cevresinde Ponsiyen, Dasiyen, Romaniyen
(=Akgagiliyen), Istanbul Halic ve Merter cevresinde Ponsiyen, Bursa Balikesir
arasinda Pannoniyen Karaburun cevresinde Meosiyen, Soma gevresinde Meosiyen —
Ponsiyen, Dasiyen , Romaniyen, Domani¢ — Tungbilek gevresinde Ponsiyen,
Dasiyen ve Romaniyen, Mugla kuzeyi, Denizli glineyinde Sarmasiyen, Pannoniyen,
Ponsiyen, Denizli gevresinde Meosiyen-Ponsiyen gibi katlar fauna ve fasiyes
ozelliklerine gore saptanmistir.

Usak cevresinde akarsu ve gol faunasi iceren karasal Neojen tortullar radyometik
verilerle karsilastiriiginda Hacibekir Grubu igin Eggenburgiyen kati kullamimalidir.
Inay Grubunda ise sorun gorilmektedir Fauna Pannoniyeni belirtmekte
(Hipparipn’a karakteristiktir) radyometrik veriler ise bunu desteklememektedir.
Bunun calisiimasi gerekmektedir. Cok sayida arastirmaci spor ve polenleri galismig
ve radyometik verilerle karsilastirmistir. Karasal ortam tortullan ile taninan bu
bolgeler igin de Akdeniz Bolgesi katlar dedil Paratetis’e ait olanlar kullanimal ve
Kale-Kurbalik  Egeriyen-Eggenburgiyen;  Eskihisar toplulugu Eggenburgiyen-
Badeniyen; Yeni Eskihisar Sarmasiyen; Kizilhisar Pannoniyen-Ponsiyen; Akga
muhtemelen Kimmeriyen-Akcagiliyen katlari ile belirtilmelidir.

Omurgalilarla yapilan calismalarda da fasiyeslerine uygun olarak karasal kat
isimlerinin kullanildigr bilinmektedir.

Bu veriler bize Akdenizin Egeriyende Bliylik Menderes grabeninden girerek Kale-
Kurbalik canadini doldurdugunu ve grabenda Ponsiyen sonuna kadar cokel
olusturdugu aciklamaktadir.

Gediz grabeninde ise Eggenburgiyenden itibaren ¢okel olustugu sonucu
cilkmaktadir.
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Guneyden gelerek Alplerin gokiintii alanalarindan Orta ve Dogu Avrupaya ilerleyen
Akdenizin ayni sekilde bati Anadolu grabenlerini doldurdugu ve benzer havzalarda
ayni paleoekolojik kogullarda benzer faunanin olustugu sonucu gikmaktadir.

THE STRATAS WHICH ARE NECESSARY TO BE USED FOR THE BASINS OF
NEOGEN IN WESTERN ANATOLIA

Which is widespreaded in Paleogen in Europe and Asia has teared Tetis Ocean in
Neogen. The Mediteaarren sea which stays at the south of Alp orogenes the
branch of the intracontinantal which stays at the north is described as Paratettis.

The relations of Mediterrenian and Paratetis in Europe and Middle East is well-
known. The relations over Turkey are rarely known. As a result of the detailed
study of Neogen stratigraphy up to day this relation and paleogeography can be
partly expressed. Many example of this is in West Anatolia. By depending to
Gastrapoda examples and characteristics pelecypoda in Western Thrace Egerian in
Canakkale Bosphorus Pontian Dacian, Romanian (Aktscaglian) in Istanbul Merter
and North Halic Aktschaglyian around Yalova Pontian between Bursa-Balikesir
Pannonnian around Karaburun Meotian and Soma Meotian, Pontian Dacian and
Romanian, North Mugla and South Denizli Sarmatian-Ponnonian Pontian and
around Denizli Meotian-Pontian stratas are determined.

In Usak and surroundings river and lake sediments involve continental fossils. For
the Hacibekir group Eggenburgien level has to be used. There is problem in the
Inay group. For it has been Hipparion it approves Ponnoniyen. But this is not in
accordance with radiometric datas. Therefore for Kale-Kurbalik Egerian for
Eskihisar Eggenburgian-Badanian for Yeni Eskihisar formation and for Kizilhisar
Ponnonian and Akca Dacian levels has to be used. The studies which are made
with the vertables apropriate to the fasiyes are described with continental stratas.
These data express us that in the Mediteeranian Egeriyan fill Kale-Kurbalik (GB
Denizli) pot and form sedimentation to the end of Pontian. It is obtained that in
Gediz Graben beginning fromEggenburgian sedimentation have formed. From the
south of Alp sedimentation basins, proceeding to inside Europe Mediterranian in
the same way fill the grobenlas in the Western Anatolia and with similar fasiyes as
a result the same fauna have formed.
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KENTSEL ALANLARDA KARBONAT KAYAGLI ANITLAR UZERINE HAVA
KiRLILIGININ ETKILERi (SIVAS, TURKIYE)

Levent TECER*, Orhan CERIT**
*Karaelmas Universitesi, Cevre Mihendisligi Bolimu, Zonguldak
**Cumhuriyet Universitesi, Cevre Miihendisligi B6limu, 58140 Sivas

Bu calismada, karbonath kayaglarda hava kirleticiler etkisiyle jips olusumu
arastinimistir. Ozellikle kis sezonunda yodun hava kirliligi yasanan Sivas
kentinde bulunan farkli mevkiler ve yaslardaki 13 tarihi yapida kirliligin etkisi
belirlenmeye galisilmistir. Tarihi yapilardan alinan orneklerin mineral bilegimi
XRD, dokusal incelemesi ince kesitlerin optik mikroskopta gozlenmesiyle
belirlenmistir. Orneklerin yagistan korunmus yiizeylerden segilmesine ozellikle
dikkat edilmistir. Hava kirliliginden etkilenen, kirlenmis ylizeylerde olusan jips
miktari, Sivas kentinin kirli atmosferi, yliksek bagdil nemi, bina yaslar ve tag
karakteristikleri géz 6niine alinarak agiklanmigtir. Elde edilen bulgulara gore,
kentteki hava Kkirliligi, kirectasi ve traverten yapitagh tarihi binalan biylk
oranda olumsuz etkilemistir. Tarihi binalardan alinan Orneklerde cesitli
miktarlarda jips olusumu go6zlenmistir. Jips olusumu ozellikle yapitaglarinin
atmosfere agik yiizeylerinde daha belirgindir. Kentte bulunan tarihi binalar,
isinma amach kullanilan yakitlardan kaynaklanan hava Kkirliliginin etkisiyle,
ozellikle son 50-60 yil icerisinde tahribata ugramigtir. Bu tahribat, bina
ylizeylerinde siyah kabuklanmalar ve korrozif yiizeyler seklinde belirgin olarak
gozle goriinmektedir.

THE EFFECTS OF AIR POLLUTION ON CARBONATE ROCK MONUMENTS
IN URBAN AREAS (SIVAS, TURKEY)

In this study, the gypsum formation in carbonate rock by air pollutants has
been investigated. Especially during winter season, the air pollution in Sivas is
high, the effects of air pollution on the samples taken from the 13 historical
building from various parts of Sivas and which are at different ages, were
examined. The mineralogical compositions, (by using X-RD) and texture
investigation, (by optical microscopy research of thin sections) of the samples
taken from the monuments have been examined. The samples have been
chosen from the sheltered surfaces. The gypsum rate that is formatted on
polluted surfaces has been explained with the polluted atmosphere of Sivas
city, high relative humidity, the age of the buildings and rock characteristics.
According to the results obtained, it was observed that the monuments that are
constructed travertine and limerock were negatively affected the air pollution in
the city. The formation of gypsum at various amounts was found in the
samples taken form the historical buildings. The formation of gypsum can be
clearly seen especially at the surfaces of the buildings that is exposed to the
atmosphere. As a result of the air pollution caused by heating systems in the
city, the historical buildings have been seriously damaged during the last 50-60
years. The damage on the surface of the building can be easily seen as in the
form of black sheets and surface corrosion.
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BERIL GRUBU SUSTASI
AQUAMARINE

Mine TEKBAS

Cukurova Universitesi, Jeoloji Miihendisligi Bdlimii, 01330, Balcali Adana

Aquamarine mavi yesil renkli beril mineralidir. Kimyasal olarak aliiminyum beril ve

silikadan olusurlar. Beril grubu Morganit (pembe renkli), Heliodor (sar renkli) ve

renksiz Gosenit icerirler. Acik yesil beril 400 derece 1siya maruz kalirsa aquamarine -
doniisiir. Genellikle en koyu mavi renkli Aquamarine en degerli olanidir.

Aquamarine iri biiyiik masifler halinde bulunurlar. Acik mavi renkli Topaz, mavi

Zirkon, mavi Turmalin ile kolaylikla karistinlabilir. Mavi Topaz ile Aquamarine

minerali renkleri ve fiziksel 6zellikleri birbirlerine cok benzemektedir. Spineller ise

sentetik Aquamarine’ ler olarak tanimlanir.

Aquamarine durayll ve sert bir mineraldir sertligi 7-8 civarindadir. Rengi maruz
kaldigi 1518a gorede degisebilmektedir. Aquamarine’ ler saydam yari saydam
olabilirler. Kristalleri prizmatik sekilde uzun ve ince olabilmektedir. Zumritle
karsilastinldiginda Aquamarine’ lerin daha az inkliizyon icerdikleri ~gordlr.
Aquamarine’ ler mika hematit ve likit dolgu igerirler. Aquamarine’ ler granit
catlaklarinda, pegmatitlerde ve bunlarin plaserlerinde gériilirler. Brezilya, Sibirya,
Madagaskar ve ABD' de boldur. Kullanim olarak miicevherlerde 6 koseli kristalleri
milkemmeldir.

AQUAMARINE, A VARIETY OF BERYL

Aquamarine is blue, green variety of beryl. Their chemical formula Be3AI2(SiO3)6
Beryl group consisting Morganite, Heliodor, Goshenite. If light green beryl expose
to over 400 degree it can become aquamarine. Generally the most important
aquamarines has deep blue colored. The light blue Topaz, blue Tourmaline and
blue zircon are easily confuse to aquamarines. Aquamarine is an durable and hard
minerals variety of beryl. Aquamarine is always.a pastel blue but the darker the
color, the more valued it is. The hardness of aquamarine is 7-8 on Moh’ s scale.
Aquamarine is found in granites, pegmatites also Aquamarine is found in Brazil,
Sibiria, Madagascar, USA. and othercountries. The hexagonal crystals of
aquamarine are excellent for using them. It is simply a different color variety of
the mineral beryl. Greenish-blue to bluish-green beryl is called aquamarine. The
advances of modern technology have made it possible, and very common, for
aquamarine to be heat-treated to drive the green out of the stone and leave a
more pleasing blue. Aquamarines and emeralds compare with each other,
aquamarines seen the less inclusions.
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IKiZCE (ORDU) YOREST VOLKANIK KAYAGLARININ
PETROGRAFISI VE MINERAL KIMYASI: DOGU PONTID TERSIYER
VOLKANIZMASININ GELISIMINE AIT YENI BULGULAR, KD TURKIYE

Irfan TEMIZEL, Mehmet ARSLAN
Karadeniz Teknik Universitesi, Jeoloji Mihendisligi Bolimii, 61080 Trabzon

Dogu Pontid Tersiyer volkanitlerinin Kuzey (Trabzon-Tonya) ve Giiney
(Gumighane-Kale) Zon'da iki farkli provens olusturdugu bilinmektedir. Genel olarak
Glney Zon'da kalk-alkalen ve Kuzey Zon'da ise alkalen volkanik iriinler yayilim
gostermektedir. Dogu Pontid Paleo-yay ortaminda bu iki provensin gelisimi ile ilgili
veriler kisithdir. Dogu Pontidlerin bati ucunda yer alan bu galismada, Ikizce (Ordu)
yoresinde yayiim gosteren Tersiyer volkanitleri, stratigrafik, petrografik ve mineral
kimyasi agisindan incelenmistir. Inceleme alaninin tabaninda camurtasi, kirectasi,
kumtasi, marn, tif-tifit seviyelerinden olusan Geg Kretase-Paleosen yasl Akveren
Formasyonu'na ait Tekkiraz Uyesi yer almaktadir. Bu birim, uyumsuz olarak iri ojit
ve olivin kristallerine sahip yesil, koyu yesil ve siyah renkli, masif, yer yer yastik
debisi gosteren Paleosen-Eosen yagsl Kogevyani Bazalti tarafindan iizerlenmektedir.
Bitlin bu birimlerin Gzerine uyumsuzlukla gelen ve calisma alaninin biiyiik bir
bolumiini kapsayan Eosen yash Tekkekdy Formasyonu alttan iiste dogru; yer yer
taban konglomerasi, Kurttash Tepe Andeziti tarafindan kesilen ve gamurtagl,
silttagi, kumtagi ardalanmasi ile kumlu kiregtaslarindan olusan Caybasi Uyesi,
bazaltik ve andezitik dayklarla kesilen ve genellikle bres daha az oranda da
aglomera ve tiflerden olusan Kale Uyesi, koyu gri renkli kolon debili Ikizce Andeziti
ile andezit dayki tarafindan kesilen ve plajiyoklas megakristalleri iceren Teknecik
Andezit Porfiri'nden olusmaktadir. Tim bu birimler Kuvaterner yash taraca ve
allivyonlarla ortlilmektedir.

Petrografik olarak, iki farkh grup (bazaltik ve andezitik) olusturan volkanik kayaclar
gogunlukla andezit, andezit porfir ve piroklastitlerinden daha az oranda ise
bazaltlarla temsil edilmekte olup, genelde porfirik, mikrolitik porfirik, hyalomikrolitik
porfirik, hyalopilitik yer yer de entersertal, entergraniiler, akinti ve glomeroporfirik
doku gostermektedirler. Andezitik kayaglar plajiyoklas (Anag.sg),
magnezyohastingsitik-pargasitik hornblend (Mg* = 0.48-0.74), biyotit (Mg* = 0.48-
0.60), titanli-magnetit, tali apatit ve zirkon igermektedir. Bazaltik kayaclar ise
plajiyoklas (An74.80), innopiroksen (W045.47En42.40F512.18), olivin (F032A34), titano-
magnetit icermektedir. Andezitik 6rneklerde plajiyoklas fenokristallerinde halkali
zonlanma ve elek dokusu, hornblend ve biyotitlerde opaklasma ve bozunma;
bazaltik 6rneklerde klinopiroksenlerde kismi ergime dokular kayaclarin gelisiminde
dengesiz kristallenme ve/veya magma kanigiminin etkili bir sekilde rol oynadigini
gostermektedir. Teknecik Andezit Porfiri'ndeki plajiyoklas fenokristalleri ve
plajiyoklas-hornblend mineral gifti izerinde yapilan jeotermometresinde 750-825°C,
hornblend jeobarometresinde 5.30-6.85 (+3) kbar arasinda degisen degerler
bulunmustur.
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Sonug olarak, ydrede Tersiyer volkanizmasinin denizel bir ortamda en azindan
Paleosen’de bazaltik iriinlerle basladigi, si§ denizel-karasal bir ortamda Eosen’de
yaygin andezitik Uriinlerle devam ettigi sdylenebilir. Ayrica incelenen volkanitler,
litolojik ve petrografik ozellikleri bakimindan Giiney Zon kalkalkalen volkanitleri
(Giimiighane-Kale yoresi) provensine benzerlik géstermektedir.

PETROGRAPHY AND MINERAL CHEMISTRY OF IKiZCE (ORDU) AREA
VOLCANIC ROCKS: NEW EVIDENCES ON THE EVOLUTION OF EASTERN
PONTIDE TERTIARY VOLCANISM, NE TURKEY

It is known that Eastern Pontide Tertiary volcanism consists of two different
provinces in Northern (Trabzon-Tonya) and Southern (Gumigshane-Kale) Zones.
Generally, calcalkaline volcanic rocks in Southern Zone and alkaline volcanic rocks
in Northern Zone crop out. In Eastern Pontide Paleo-arc setting, the evolution of
these two provinces are not understood very well. In this study focusing on
western edge of Eastern Pontide, Tertiary volcanics of Ikizce (Ordu) area are
investigated in terms of stratigraphy, petrography and mineral chemistry. The
basement in the studied area is Late Cretaceous-Palaesocene aged Tekkiraz
Member, consisting of mudstone, limestone, sandstone, marl, tuff-tuffite, of
Akveren Formation. This unit overlain unconformably by Palaeocene-Eocene aged
Kocevyani Basalt, green, dark green and black, massive and rarely pillow lavas,
and containing large augite and olivine crystals. Eocene aged Tekkekdy Formation
overlain unconformably the units and is made up from bottom to top; locally basal
conglomerate; Caybasi Member consisting of mudstone, siltstone, sandstone and
sandy limestone; cross-cutting Kurttash Tepe Andesite, Kale Member including
mainly volcanic breccia and rarely agglomerate and tuffs; cross-cutting basaltic and
andesitic dykes; dark grey, columnar jointed Ikizce Andesite; Teknecik Andesite
Porphy with plagioclase megacrystals. All these units are overlain unconformably
by Quaternary alluvium and terrace.

Petrographically, volcanic rocks forming two different groups (basaltic and
andesitic) are represented by commonly andesite, andesite porphy and their
pyroclastics, rarely basalt, and show porphyric, microlitic porphyric, hyalo-microlitic
porphyric, hyalopilitic and rarely intersertal, intergranular, fluidal and
glomeroporphyric textures. The andesitic rocks contain plagioclase (Ansgss),
magnesio-hastingsitic to pargasitic hornblende (Mg* = 0.48-0.74), biotite (Mg* =
0.48-0.60), titan-bearing magnetite, accessory apatite and zircon. The basaltic
rocks include plagioclase (An;s.g), clinopyroxene (Wo0ss.47EN42-45FS12.18), Olivine
(Fog,s4), titano-magnetite. In the andesitic samples, some plagioclase
phenocrystals have oscillatory zoning and sieve texture, hornblende and biotite
show opaque and breakdown, in the basaltic samples some clinopyroxene
phenocrysts indicate partial melting. All these microscopic feature may indicate
that disequilibrium crystallization and/or magma mixing played a significant role
during the evolution of volcanism. Geothermometry on plagioclase phenocrystals
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and plagioclase-hornblende mineral pairs exhibits 750-825°C, and geobarometry on
hornblendes indicates a pressure value of 5.30-6.85+3 kbar.

Conclusively, Tertiary volcanism in the studied area started basaltic products at
least Palaeocene time in a submarine environment and then continued extensively
with andesitic volcanism developing on shallow water environment to subaerial
during Eocene time. Furthermore, on the based of obtained lithological and
petrographical evidences the investigated volcanics are similar to Southern Zone
calcalkaline volcanic (Gumiishane-Kale) province.
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DOGU PONTITLERDE, UZAKTAN ALGILAMA (UA) VE COGRAFI BiLGI
SiSTEMI (CBS) YONTEMLERIYLE LIiTOLOJI - CEVHERLESME -
CizGISELLIK - DAIRESEL YAPI iLiSKiLERI iRDELENEREK POTANSIYEL
MADEN ARAMA SAHALARININ BELIRLENMESI

Temel TOPCU', Tomoji SANGA™, Dr. A. Unal AKMAN’,

Tetsue SATO™, Yasuyuki YAMASHITA™
* MTA Genel Midiirliigi, Uzaktan Algilama Merkezi, 06520 Ankara
** NED Company, Tokyo-Japonya

MTA-NED-ERSDAC (Japon) Kurumlari 1998-2001 yillari arasinda Dogu Karadeniz
Bolgesini kapsayan ve alansal biiyiikligl yaklagik 60000 km? olan bir "Ortak
Uzaktan Algilama Projesi" gerceklestirmislerdir. Proje ile, UA ve CBS teknolojilerini
kullanarak jeoloji arastirmalari, maden aramalari ve tektonik konularinda yontemler
gelistirimesi amaglanmigtir. Bu bildiride, projede daha ¢ok maden aramalari
konusunda yapilan galismalar agiklanmistir.

Dogu Pontid tektonik birligini kapsayan calisma alani litolojik olarak; yaslan
Paleozoyik-Tersiyer arasinda degisen metamorfik, volkanik, sedimanter ve sokulum
kayalarindan olusur. Maden provensi niteligindeki proje alaninda, sayilari 300" e
varan volkanojenik masif tip (Cu-Pb-Zn), damar tip (Cu-Pb-Zn), porfiri tip (Cu-Mo),
skarn tip (Cu-Fe), epitermal tip (Au-Ag) ve volkano-tortul tip (Mn) maden yatak ya
da zuhurlan yer alir.

Cizgisellikler (fay, kirk, kirk zonlar), Landsat TM mozayik ve golgeli rolyef
gorintilerinden gikanimistir.  Golgeli rolyef gérintileri sayisal arazi ylikseklik
modelinden (SAYM) iiretilmistir.Gortinti analizleriyle saptanan gizgiselliklerin gl
diyagramlar ve yogunluk dagiim haritalari hazirlanmigtir. Gl diyagramlarindan,
calisma alanin bati bolimlerinde; BKB-DGD, orta kesimlerinde; KKB-GGD, dogu
boliimlerde ise KKD-GGB kirik sistemleri egemendir. Ayrica, uydu ve SAYM
goriintiilerinden  birgok  dairesel yapi  saptanmigtir.Galisma alanin  kuzey
béliimlerinde, ozellikle masif siilfit maden yataklarinin  asitik volkanizma ile yakin
iliskileri vardir. Bu gériigden hareketle, kiigiik ya da biiytik boyutlu cok sayida
dairesel yapi (dom, kaldera, volkanik koni) yas! Ust Kretase'den Paleosen’e kadar
olan volkanik kayag alanlarinda gizilmigtir.

Kretase'ye ait jeolojik birimler, kiyr bélgesi boyunca genig alanlar kaplayarak
toplam galisma alanin %31'ini (19000 km?) olusturur. Bu alan igerisindeki 250 adet
cevherlesme, tiim calisma alanindakilerin %80’ nini tegkil eder.Kretase alan
icerisindeki cevherlesmelerin orani (cevherlesme sayisi/km?), toplam alana oranla
2.6 kat daha fazladir.Dolayislyla, Kretase birimleriyle cevherlesmeler arasinda yakin
bir iliski vardir. Ayrica, caligma alaninda Artvin'den kiyi bolgesi boyunca batiya
dogru cok sayida negatif yiikseklik dagiim anomali zonlari belirlenmistir. Bu zonlar,
bilinen masif siilfit yataklar ile uyumludurlar. Bu nedenle, Kretase birimleri
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icerisindeki  gizgisellikler, dairesel yapilar ve negatif yiikseklik dagiim anomalileri
birinci derecede éneme sahiptirler.

Alansal analizlerde 8 cesit jeolojik unsur kullanilimistir. Bunlar; masif silfit ve damar
tip cevherlesmeler, dairesel yapilar, negatif yiikseklik dagiim anomali zonlari,
cizgisellikler (biitiin yénler), K-G, KD-GB, D-B ve KB-GD yonlu cizgisellikler, Kretase
yash litoloji birimleri, hedef Cu, Pb, Zn ve Mn alanlar. Tabakali Mn olusumlari,
masif siilfit yataklarinin iist seviyelerinde olusmalar bakimindan énemlidirler.

Bilinen maden yataklari/zuhurlan ve bolgenin jeolojisi analiz edilmis goriintilere
yerlestirilerek tektonik - cevherlesme - litoloji iligkileri overlay (katlama) yontemiyle
arastinlmistir.

Cizgisellik ve dairesel yapilarin gevresindeki mevcut cevherlesmelerin yogunluklari
dikkate alinarak 2, 4, 6 km genisliklerde olan tampon (buffer) bdlgeler
olusturularak olasilik analizleri yapilmistir.

Sonug olarak, yukandan da agikga anlasildigi gibi Kretase'ye ait jeoloji birimleri
icerindeki, negatif yiikseklik dagihm anomali zonlar, dairesel yapilar ve KB-GD ve
K-G dogrultulu cizgiselliklerin cevherli zonlarin olusumlariyla yakin ilgileri vardir.
Boylece, Boolean Logic Modeli'yle, bu unsurlari cevreleyen Kretaseye ait alanlar,
cevherlesme olasiliklarina gére 0 ile 5 arasinda kategorilere ayrilarak, calisma
alaninin mineral potansiyel haritasi hazirlanmigtir.

DETERMINATION OF POTENTIAL MINERAL EXPLORATION AREAS IN THE
EASTERN PONTIDES BY EVALUATING RELATIONS OF LITHOLOGY-
MINERALIZATION-LINEAMENTS- CIRCULAR STRUCTURES, WITH
REMOTE SENSING (RS) AND GEOGRAPHICAL INFORMATION SYSTEMS
(GIS) METHODS

Between 1998-2001 years, MTA-NED-ERSDAC (Japan) Institutions have carried out
a "Joint Remote Sensing Project" in Eastern Black Sea Region, which covers nearly
60000 km?. The objective of this study was to develop the methods about
geological research, mineral exploration and tectonic with RS and GIS technology.
In this proceeding, mainly mineral exploration studies of the project have been
explained.

The study area, including Eastern Pontid tectonic unit, is lithologically composed of
metamorphic, volcanic, sedimentary and intrusive rocks, which are aged from
Paleozoic up to Tertiary. The project area, qualified as a mine province, has known
volcanogenic massive type (Cu-Pb-Zn), vein type (Pb-Zn), porphyry type (Mo-Cu),
skarn type (Fe-Cu), epithermal type (Au-Ag) and volcano-sedimentary type (Mn)
ore deposits/ mineralizations, which in number reaching up to 300.

Lineaments were extracted from LANDSAT Thematic Mapper (TM) mosaic images
and hillshade relief images, which are produced from digital terrain elevation
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model (DTM). Density distribution and rose diagrams of the lineaments (faults,
fractures, fracture zones) were prepared from the interpreted lineaments. In the
study area, according to the rose diagrams, WNW-ESE system in the western part,
NW-SW systems in the central part, and NNW-SSE, NNE-SSW systems in the
eastern part were dominant directions. Also, a lot of circular (caldera, dome,
volcanic cone) structures were drawn on satellite and DTM images. Especially,
massive sulfide type deposits are closely related to the acidic volcanic activity in
northern parts of the study area. Based on this idea, circular structures such as
caldera structure and dome structures, which are large or small in the size, have
been extracted from the volcanic rocks of Cretaceous to Paleocene period.

Geologic units of Cretaceous widely cover the coastal zones along the Black Sea
and constitute about 31% (about 19000 km?) of the total study area. Mineralized
points in 250 localities are included in this area and the recovery of mineral
deposits/mineralizations exceeds 80 %. The distribution density ratio of
mineralized points (number of mineralization/km?) at the Cretaceous area 2.6
times higher than mineralization ratio of the total area. So, Cretaceous units are
closely related with mineralization. There are relatively large negative altitudinal
dispersion anomaly zones in the mineralized area from near Artvin to the west
along the coastal zone. This zone nearly coincides with the massive sulfide zone.
So, negative altitudinal dispersion anomaly zones, lineaments, and annular
structures, within Cretaceous units were defined as the prior probability.

The following eight kinds of geologic features were used for this spatial analysis;
annular structures, massive sulfide and veins deposits, negative altitudinal
dispersion anomaly zones, lineaments (all directions), lineaments by directions (N-
S, NE-SW, E-W and NW-SE) and Cretaceous geology. The target commodities are
Cu, Pb, Zn and Mn. Mn is important because bedded Mn deposits occur in upper
strata of the massive sulfide deposits.

Known ore deposits/mineralizations and geology of the Black Sea region are
plotted in the processed images to correlate the structure - lithology -
mineralization with overlay method.

Probability analyses have been carried out by establishing buffer zones (2, 4, 6 km
width) according to the density of existing mineralizations around the lineaments
and circular structures.

As a result of; it was clearly understood from above-mentioned that negative
altitudinal dispersion anomaly zones, annular structures, and NW-SE and N-S
trending lineaments, locating in Cretaceous geology are geologic objects with
closely related with occurrence-mineralized zones. So, mineral potential map of the
project area has been prepared using Boolean Logic Model by ranging areas which
belong to Cetacous geology between 0-5, according to the mineralization
possibilities around these objects.

270



55. Tirkiye Jeoloji Kurultayi
55" Geological Congress of Turkey

KUZEYBATI ANADOLU’DAKI SU KUTLELERINDE ZAMANA BAGLI ASILI
SEDIMENT VE YUZEYSEL SICAKLIK DEGISMELERI ILE 17 AGUSTOS 1999
DEPREMININ ETKiLERININ LANDSAT TM/ETM UYDU GORUNTULERIYLE

BELIRLENMESI

Kenan TUFEKCI, A. Unal AKMAN
MTA Genel Miidiirliigu, Uzaktan Algilama Merkezi, 06520 Ankara

Bu arastirma kuzeybati Anadolu'daki izmit ve Gemlik Kérfezleri ile 1znik ve Sapanca
Gollerindeki zamana bagl asii sediment ve yiizeysel sicaklik degismelerini
gozlemeyi ve 17 Agustos 1999 depreminin gevresel etkilerinin belirlenmesini
amaclamaktadir.

Bu calismada, 179/32 yoriinge/satirh, 30 m ¢dziinirliklt, 12.10.1990, 27.03.1999,
10.08.1999, 18.08.1999 ve 27.09.1999 tarihli, Landsat TM/ETM uydu goruntileri
kullanilmistir. Arastirma alanindaki su kiitlelerinin zamana bagh asili sediment
degismelerini ortaya koymak igin Landsat TM/ETM uydu gorintilerinin
elektromanyetik spektrumun goriiniir bélgesine denk gelen 1. 2. ve 3 bandlan
istatistiksel ve gorsel olarak degerlendirilmigtir. 10.08.1999 ve 27.09.1999 tarihli
Landsat 7 ETM uydu goriintisiiniin 1. bandi (0.45-0.52 um) ve 2. bandi (0.53-
0.61um) ve Landsat 5 TM goriintilerinin 1. bantlari asili sediment uygulamasi igin
secilmislerdir. 10.08.1999, 18.08.1999 ve 27.09.1999 tarihli uydu gorintilerinin
termal bantlan (bant 6: 10.4-12.5 um) 17 Adustos 1999 depremiyle ilgili su
kiitlelerindeki yuizeysel sicaklik degismelerini ortaya koymak igin kullaniimiglardir.
Su kiitleleri sinirlandinimis ve sinirlanan kesimler (zerine alansal zenginlestirme
teknikleri uygulanmigtir. Gorintiilerin piksel degerlerine bagvurarak, zamana bagl
asili  sediment ve yiizeysel sicaklik degismelerini gosterebilmek igin, su kiitleleri
izerinde yogunluk dilimlemesi ve renk kodlamasi gergeklestirilmistir.

Sonu¢ olarak, 12.10.1990 ve 27.09.1999 tarihli uydu gorintilerine gore, asili
sediment orani hem Izmit Kérfezi'nde hem de calisma alaninin diger su kiitlelerinde
artmistir. 10.08.1999, 18.08.1999 ve 27.09.1999 tarihli uydu gérintilerine gore,
yine, su kitlelerinde asili sediment oraninda mevsimlik artiglar ve azaliglar vardir.
Diger yandan, Tipras Rafinerisi yanginindan gelen partikiiller ve diger yanma
Uriinleri Landsat 5 TM uydusunun 18.08.1999 tarihindeki gegisi sirasinda su
kiitleleri ile algilayicilar arasinda engel olusturmustur. Bu nedenle, islenen bantlar
bu kosullardan etkilenmiglerdir. Boylece, Marmara Denizi'nden geldigi ileri sirllen
taze su ile 18.08.1999 tarihli uydu gorintiisi kullanilarak saptanan asili
sedimentden berrak suya gecis arasindaki iliski tamamiyla gdzlenememistir.
10.08.1999 tarihli uydu gorintiust ile 18.08.1999 tarihli uydu gorintusi
karsilastinldiginda Izmit Kérfezi'nin dogusunda goreceli yiiksek tiirbiditi ve yiizeysel
sicaklik zonlarinin sekillendigi ortaya cikmistir. Bunlarin biri Golyaka (Diizce) ile
Izmit Korfezi arasinda uzanan deprem yiizey kindiyla ayni yéne sahiptir. Digeri
kuzeybati-gtineydogu yoniindedir. Bu zonlarin deniz dibi hareketliliginin gostergesi
oldugunu ifade etmek mimkiindir. Tipras Rafinerisi yangininin Landsat 5 TM
uydusunun termal bandindaki maksimum 255 DN dederi yaklasik 69 °C'ye karsilik
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gelmektedir. Bu yiizden, yanginin daha yiiksek oldugu kesin olan sicakhiginin termal
bant araciligiyla 6lgilmesi mimkiin degildir..

DETERMINATION OF TEMPORAL SUSPENDED SEDIMENT AND SURFACE
TEMPERATURE CHANGES AND EFFECTS OF THE 17 AUGUST 1999
EARTHQUAKE IN THE WATER BODIES OF THE NORTHWEST OF
ANATOLIA WITH LANDSAT TM/ETM SATELLITE IMAGERIES

This study aims at observing the temporal suspended sediment and surface
temperature changes and defining environmental effects of the 17 August 1999
earthquake in the izmit and Gemlik Gulfs and Iznik and Sapanca Lakes in the
northwest of Anatolia.

For this purpose, the Landsat TM/ETM satellite imageries dated 12.10.1990,
27.03.1999, 10.08.1999, 18.08.1999, 27.09.1999, 179/32 path/row, 30x30 m
resolution were used. To find out the temporal suspended sediment changes in the
water bodies of the study area, the band 1, 2 and 3 of the Landsat TM/ETM
satellite imageries, which are corresponded to the visible portion of the
electromagnetic spectrum, were statistically and visually evaluated. The band 1
(0.45-0.52 um) and band 2 (0.53-0.61um) of the Landsat 7 ETM satellite data
dated 10.08.1999 and 27.09.1999, and the band 1 of the Landsat 5 TM data were
selected for suspended sediment application. The thermal band (band 6: 10.4-12.5
um) of the satellite imageries dated 10.08.1999, 18.08.1999 and 27.09.1999 were
used to find out the surface temperature changes in the water bodies which are
related to the 17 August 1999 earthquake. The water bodies were limited and the
spatial enhancement techniques were applied on the limited areas. By resorting to
the pixel values of the images, the water bodies were density-sliced and color-
coded for displaying the temporal suspended sediment and surface temperature
changes.

As a result, according to the satellite data dated 12.10.1990 and 27.09.1999, the
suspended sediment rate increased both in the Izmit Gulf and in the other water
bodies of the study area. In respect of the satellite data dated 10.08.1999,
18.08.1999 and 27.09.1999, there are also seasonal increases or decreases in the
suspended sediment rate in the water bodies. On the other hand, the particules
and the other combustion crops coming from the Tiipras Refinery fire obstacled
between the water bodies and the sensors during the passing of the Landsat 5 TM
satellite on 18.08.1999. Therefore, the bands processed were affected by this
conditions. For this reason, it wasn't completely observed the relation between the
fresh water input from the Marmara Sea in the 17 August 1999 earthquake, which
was ascribed in the literature and the transition from the suspended sediment to
clear water which was determined by using the satellite data dated 18.08.1999.
When compared the satellite data dated 10.08.1999 with the data dated
18.08.1999, it was found out that the relatively high turbidity and surface
temperature zones were formed in the east of the Izmit Gulf. One of them has the
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same direction as the earthquake surface rupture extending between Golyaka
(Diizce) and the Izmit Gulf. The other has a northwest-southeast direction. It is
possible to express that these zones are the conclusion of the sea bottom
dynamics. Tipras Refinery fire determined by the Landsat 5 TM has a maximum
255 DN value in the thermal band and corresponds to the temperature value of 69
°C. Therefore, it is certain that the high temperature of the refinery fire could not

been measured.
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TURKIYE GEC KRETASE DONEMINE AIT iLK MOSASAURUS (SQUAMATA)
FOSILININ KESFi

Cemal TUNOGLU*, Nathalie BARDET**
* Hacettepe Universitesi, Jeoloji Miihendisligi Baltimii, 06532, Beytepe Ankara
**UMR 8569 du CNRS, Laboratoire de Paléontologie, Muséum National
d'Histoire Naturelle, 8 rue Buffon, 75005 Paris, Fransa

Mosasouridler Geg Kretase doneminin iri denizel omurgali grubudur. Tiim
dinyada genig bir yaylima sahiptirler. Ancak, codu Avrupa ve Ortadogu
ulkelerinde  Mosasour  kalintilari  mevcut ise de, Avrupa (Kuzey
Akdeniz/Tetis kiyilart) ile Kuzey Amerika'nin (Bati ic
denizlerinde) Santoniyen ve Maastrihtiyen denizel birimlerinde kismen daha
boldur. Bu zamana kadar bu fosil Tirkiye'de bilinmemekteydi ve Tiirkiye'de
ve bati Asya'da ilk kesfedilen Mosasaur Mosasourus hoffmanni ‘dir. Bu
kesif Geg Kretase boyunca Tetis Akdenizi'nin giiney ve kuzey kiyilari
arasinda paleoenlem cizgileri boyunca Mosasourus dagiim  hipotezini
desteklemektedir. Fosil kayitlara gére, saptanan bu &rnek bilinen en son
ve en iri Mosasourdur.

Mosasour fosil kalintilar,, Ankara'ya yaklasik 250 km kuzeyde Kastamonu
ili, Devrekani ilgesi vyakinlarinda vyeralan Beyler Baraji cevresinde ilk
yazar tarafindan bulunmugtur. Mosasour tiirli, Davutlar formasyonu olarak
bilinen birimin Ust seviyelerinde, kahverengi, noduler kirectaslari icinde
saptanmigtir.  Bu formasyon 20-400 metre arasinda kalinlk degisimleri
sunmakta olup, En Ge¢ Maastrihtiyen-Erken-Orta Paleosen vyashdir. Bu
birimin altinda Orta-Geg Maastrihtiyen yash Tomalar Formasyonu (mikritik
kiregtagi, radiolarit, camurtagi, kumtasi ve marn) (izerinde uyumlu olarak
yeralirken, Geg Paleosen-Eosen yasl Girleyikdere formasyonu (masif
kiregtasi, marn) tarafindan ise uyumlu olarak ortilir.

Davutlar  formasyonu siltli, noduler  kumlu kiregtasi, marn  ve
kumtaslarindan olusmaktadir ve bu formasyon ayni zamanda yaklasgik 80 km
boyunca takip edilebilen yiizeylenmesi ile Tirkiye'nin birkac énemli K/T
(Kretase/Tersiyer) sininni da barndiran bir formasyondur. Hemen bu sinir
altinda omurgasiz makrofosiller (ammonites, inoseramites, ekinodermata,
mercan, yengeg ve kopek baligi disleri) ve mikrofosiller (nannoplankton,
planktonik ve bentik foraminifer, ostrakod) agisindan oldukca zengin ve
gesitli  bir fosil toplulugu igerir. Mosasourus tiri de bu zengin fosilli
seviyelerde bulunmugtur. Mevcut fosil kalinti, iri bir cene parcasi ve
digleri icermektedir (kafatasinin gergek uzunlugu vyaklagik 130 cm dir) ve
govde uzunlugu vyaklasik 15 metreye ulasan c¢ok iri bir canhdir. Iri
disler,  Mosasourus  hoffmann/nin  karakteristigi  sayilabilecek nitelikte
oldukga yliksek prizmatik, mine ve tag yapisina sahiptir.
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THE FIRST MOSASAURID DISCOVERY (SQUAMATA) FROM THE LATE
CRETACEOUS OF TURKEY

Mosasaurids are a group of Late Cretaceous huge marine vertebrates. They
have been found over the world but they are particularly abundant in
Santonian to Maastrichtian marine deposits of North America (Western
Interior Sea) and Europe (northern Mediterranean Tethys margin). Though
most European and Middle-East countries have yielded mosasaur remains,
they were unknown until now in Turkey. First mosasaur recovered are
reported here from Turkey and Western Asia, which is referred to the
species Mosasaurus hoffmanni. This discovery supports the hypothesis of a
mosasaur distribution linked to palaeolatitudinal gradients between the
northern and southern margins of the Mediterranean Tethys during the Late
‘Cretaceous. It is also one of the largest and latest mosasaur specimen
known from the fossil record.

The mosasaur remains have been found near the Beyler barrage by the first
author, that is located near the Devrekani Town of Kastamonu City, about
250 km North of Ankara, in northern Turkey. The mosasaur specimen has been
recovered from browny nodulous limestones representing the uppermost part
of the Davutlar Formation. This formation, 20 to 400 meters thick, is of
uppermost Maastrichtian-early-middle Palaesocene age. It lies in conformity
on the Middle-Upper Maastrichtian Tomalar Formation (micritic limestones,
radiolarites, mudstones sandstones and marl) and is overlied conformably
by the Upper Palaeocene-Eocene Giirleyikdere Formation (thick limestones
and marls). The Davutlar Formation consists of silty to sandy limestones,
marls and sandstones. It includes a well exposed K/T boundary, one of the
few of Turkey, outcropping on about 80 km. Just below the K/T is a
fossiliferous level very rich in invertebrate macrofauna (ammonites,
inoceramites, echinoderms, corals, shark teeth and crabs) and microfossils
(calcareous nannoplankton, planktonic and benthic foraminifera,
ostracods). The mosasaur specimen comes from this level. It consists of
large jaw fragments and associated teeth (skull full .length about 130
cm) which indicate a very large animal about 15 m long. The huge teeth
with highly prismatic enamel crown are characteristic of Mosasaurus
hoffmanni.
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3 SUBAT 2002 AFYON-CAY DEPREMININ MUHENDISLiK JEOLOJiSi
ACISINDAN DEGERLENDIRiLMESI

N.TURK*, A.AKGUN*, C.KINCAL*, T. AKAR*, E.ICOZ**, B.BOSTANCI**
~ *Dokuz Eyliil Universitesi, Jeoloji Miihendisligi Bolimd, 35100, Bornova_izmir
**SUMET Yerbilimleri Sondaj ve Mihendislik San. ve Tic. Sti. Bornova Izmir

03.02.2002 Pazar giinii yerel saatle 9.11" de merkez {issii Afyon ilinin Cay ilce
merkezi olan ve odak noktas! ylizeyden 10 km derinde ve M, = 6.3 biiyikligiindeki
deprem ve onu takiben olusan 5 ve 6 biylikligiindeki artci depremler, Eber
goliiniin batisinda yeralan Bolvadin, Sultandag ilce merkezleri arasindaki yerlesim
alanlarinda ve o¢zelliklede Cay ve Eber kent merkezlerinde biiyiik boyutta yaplsal
hasar ve can kaybina sebep olmustur.

Depremin ana ve artg soklari, Cay ilge merkezinde, Maltepe koyii ve Kadikdy'de,
Oguzhoyiik ve Sultandag ilge merkezinde zeminde Onemsenecek boyutta
kirlmalara sebep oldugu ve ydrede meydana gelmis olan yapisal hasarlarin
gogunlugunun kerpigten insaa edilmis 50-60 yillik bir-iki kath binalarda meydana
geldigi gozlenmistir.

Depremin yapilarda meydana getirdigi hasarlarla zemin ozellikleri arasindaki iligkiler
arazide ve laboratuvarda yapilan deneylerle belirlenilmeye calisiimistir. Yapisal
hasarlarin zeminle olan iligkisini arastirmak icin Cay ilcesinde 9 kath 3 binanin
yikildidi SS. Yesilcay Konut Yap! Kooperatifi alaninda, iki noktada DPM-30 dinamik
penetrometre aletiyle zeminin yerinde tagima gliciiniin derinlikle degisimi
belirlenmeye galigilmig ve sismik kirlma yontemiyle bu alanda yeralan zeminlerin
Vp ve Vs hizlan ve diisey ve yanal yondeki dagilimlari belirlenmistir. Kooperatif
alanindaki zeminler gevsek, iri daneli, daneleri yassi ve iyi derecelenmistir. Zeminin
iri gakilll olmasindan dolayr DPM-30 aletiyle 1.5 m derinlige kadar inilebilmis ve
ortalama Nj,= 40 darbe deder elde edilmistir. Sismik kirlma hiz olgiimleri,
kooperatif alaninda yeralan zeminlerin Vp ve Vs hizlarinin oldukga diisiik oldugunu
(Vp=394,7-590,47 m/s ve Vs=144,4-331,7 m/s) ve Ustteki cakilli katmanin batiya
egimli oldugunu belirlemistir. Kooperatif binalarinin yikiimasinda, zeminde yeralan
katmalarin konumu ve miihendislik ©zelliklerinin, yine bu binalarin yakinindaki
Diindar sokak civarinda hasar gormus olan (g katl binalarin yikiimasinda da etkin
oldugu belirlenmistir. Ayni zemin sartlarimin Cay sanayi sitesinin yikilmasinda da
ilave etken olmustur.

Maltepe kdylinin dogusunda meydana gelen kirilma yiizeyde yer yer 10-20 cm
arasinda doguya yonelimli oturmaya sebeb olmus ve direkt olarak yapisal hasara
sebep olmamigtir. Kadikdy'iin kuzeyinde tarlalarda gézlenen sivilasma, dogu-bati
yoniinde gelismis olan kirik hatti boyunca meydana gelmis ve direkt olarak yapisal
hasara sebep olmamigtir.

Cay ilge merkezinde gézlenen kirik hatti allivyon/kiregtasitagi kontaginda KB-GD
dogrultusunda 5 km’lik bir hat boyunca gézlenmis ve ilce merkezinde yer yer
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yapisal hasarlara sebep olmustur. Sultandag ilge merkezinde K-G yoniinde gelismis
olan kirik hattinin binalarda dar alanda yapisal hasarlara sebep oldugu gézlenmistir.

Sultandag ilce merkezinde hasarli yapilarin bir elipsoidal alanda yeraldigi ve
gesmiste bu alanda yeraltisuyu gikisinin oldugu belirtilmis ve halen bu alan boyunca
suyu seven bol miktarda kavak agaglarinin yeraldigi gézlenmistir. Yikimin fazla
oldugu T.C. Ziraat Bankasi binasinin giineyinde Kkilli, siltli tiiri zeminin yeraldigi
alanda DPM-30 aletiyle 4.3 m'ye kadar inilmis ve oldukga diisiik Ny, =2-6 darbe
degerleri elde edilmistir. Depremin olusturdugu zemin hareketleri, alanda dusuk
katl betonarme yapilarin yikimasina sebep olmustur. Hasar goren yapilarin
dagiimlan dikkate alindiginda, Sultandag merkezindeki deprem sirasinda olugan
zemin hareketlerinin dairesel zemin kaymasi seklinde gelistigi belirlenmigtir.

Eber golii civarinda yapilan gézlemlerde gol kismindaki zeminin agik kahverengi ve
oldukca plastik ve diisik dayanimii kilin yeraldigi ve yataya yakin bir topografya
olusturdugu ve yorede en cok hasarin meydana geldigi Eber beldesinin ise bu kil
katmani iizerinde siltli kum-cakil tabakasi iizerinde yeraldigi gozlenmistir.

ENGINEERING GEOLOGICAL ASSESSMENT OF THE FEBRUARY 3, 2002
AFYON-CAY EARTHQUAKE

An earthquake of magnitude Mv=6,3 has taken place on February 3" 2002 at
09.11 a.m. local time, having the centre at the Cay town in the east of Afyon city
and epicentre at 10 km depth, causing major damages and mortality in the towns
laying between Bolvadin and Sultandad, especially in the Cay and Eber towns.

The main and aftershocks of the earthquake have resulted in ground failures in the
Cay town centre, Maltepe and Kadi Villages, Oguz Hoyiik and Sultandag town
centre and the majority of the structural damages which occured in the area are
occured in the 50-60 years old sun-dried brick used masonary building.

The relation between the structural damage and the soil properties are
investigated by carrying out field and laboratory tests. Dynamic Penetration testing
carried out using DPM-30 in the SS Yesilgay Konut Yapi Cooperative construction
site at two points to determine the bearing capacity variation of the ground with
depth and seismic Vp and Vs velocity measurement are made to establish the
variation in the soil properties in vertical and horizontal directions.

The soils in the cooperative construction site are mainly composed of coarse
grained, alongated, loose and well graded gravel. Because of the coarseness of the
soil, only 1,5 m could be penetrated in to the ground using DPM-30 and N;,=40
value is obtained on average.

Low seismic Vp and Vs values (Vs=394,7-590,47 m/s and Vs=144,4-391,7 m/s)
are obtained and the upper gravely layer is noted to be slightly backtilted from the
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seismic records. The soil properties are considered to be effective in the failure of
the Cooperative buildings as well as the three story buildings along the nearby
Dindar Sokak. Similar soil conditions were effective in the failure of structure in
the Cay Industrial Site. The ground failure in the east of Maltepe Village has
caused the ground to drop 10-20 cm to the east, without causing any structural
damages in the area. The liquefaction observed in the fields in north of the
Kadikdy Village, occured along the east-west running ground failure zone and has
not caused any structural damages.

The ground failure zones occured in the Gay town centre is developed along the
limestone alluvium contact running in NW-SE direction for 5 km and causing local
structural damages to the buildings along its path.

The ground failure occured in the Sultandag town centre, running in N-S direction
in a limited area, has caused structural damages in the nearby buildings. The
damaged buildings are distrubuted in an ellipsoidal zone where there has been
stated that there was groundwater discharge in the past occured and presently
there are several number of water loving trees. N;;=2-6 values were obtained with
the DPM-30 in south of the T.C. Ziraat Banks building by penetrating down to 4,3
m where the ground is clayey silt.

The ground deformations caused by the earthquakes has also caused failure of the
low story reinforced concrete buildings in the area. The distribution of the
damaged buildings indicate that the ground deformation occured in the Sultandag
town centre has taken place as circular soil failure.

During the Observation made in the Eber lake area, it has been noted that ground
is consisted of light brownish yellow, highly plastic clay with low strength and has
horizontal topography The Eber town where the maximum earthquake damage
occured in the area, is located over the silty sandy gravel layer laying on top of the
highly plastic clay layer.
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KUSCULAR FORMASYONU (ALT PALEOSEN) PLAYA KOMPLEKSININ
FASIYES OZELLIKLERI VE EVAPORITLERIN KOKENI, ELAZIG
GUNEYBATISI

) ibrahim TURKMEN
Firat Universitesi, Jeoloji Miihendisligi Bolimd, 23119, Elazi§

Elazi§'in giineybatisinda yeralan inceleme alaninin birimlerini Keban Metamorfitleri
(Permo-Triyas), Ust Kretase Magmatitleri, Harami Formasyonu (Ust Kampaniyen-
Maestrihtiyen), Kuscular Formasyonu (Alt Paleosen), Seske Formasyonu. (Ust
Paleosen-Alt Eosen), Kirkgecit Formasyonu (Orta Eosen-Ust Oligosen) ve Pliyo-
Kuvaterner yasl Palu Formasyonu olusturur. Elazig yoresinin en yagh birimini
olusturan Keban Metamorfitleri mermer, kalksist, kalkfillit ve metakonglomeralarla
temsil edilir. Ust Kretase Magmatitleri diyorit, granit ve monzonit gibi plitonik
kayaclarla beraber bazalt, andezit, sagimimli-damar tipi pirit ve kalkopirit
cevherlesmesi iceren dasit gibi volkanik kayaglardan olusur. Bu magmatitler masif
kiregtaslar ile temsil edilen Harami Formasyonu tarafindan Uzerlenir. Tersiyer
oncesi birimler, kirmizi renkli masif konglomera, tabakali konglomera, kumtas,
camurtasi, jips ve anhidritlerle temsil edilen Kuscular Formasyonu tarafindan
uyumsuzlukla ortulir.

Kuscular Formasyonunun bu inceleme alanindaki yiizeylemelerine ait olgull
stratigrafik kesitlerinde yapilan ayrintili fasiyes analizleri sonucu yedi fasiyes
tanimlanmistir.  Bu  fasiyesler; kirmizi renkli tabakali konglomera, tabakali
kumtaslari, yesil kumtagi-silttagi-camurtagi ardalanmasi, kirmizi camurtasi, jipsli
camurtas!, yatay laminali gamurtasi-jipsli kumtasi ve banth yumrulu anhidritlerdir.
Tabakal kirmizi konglomera, tabakali kumtasi ve kirmizi gamurtaglarindan olusan
tane boyu yukariya dogru incelen devreli ardalanmal istifler alivyal yelpazelerin
iraksak fasiyeslerini karakterize eder. Kuruma catlaklari iceren camurtasi, silttas! ve
yesil kumtasi ardalanmasinin olusturdugu istif kuru gamur dizlGgi-kumdizligi
cokelleri olarak yorumlanir. Bantli yumrulu anhidrit ve kuruma catlaklari igeren jipsli
camurtaslari ise tuzlu playa ve tuzlu gamur diizligi fasiyeslerini temsil eder. Playa
ve kuru camur dizligii fasiyeslerinin dizenli ardalanmasi, periyodik kuruma
donemlerini isaret eder. Buradaki allivyal yelpaze, kuru gamur dizlGgu-kum
duizltgi, tuzlu camur diizligi ve playa gokeleri bir playa kompleksini olusturur.

Literatiirlerde hem giincel hem de eski playalardaki evaporitlerin kaynaginin, havza
temelindeki daha yash evaporitlerden beslenen tuzlu sularin olusturdugu
bilinmektedir. Ancak Kuscular Formasyonunun tabaninda evaporitli  birim
yeralmamaktadir. Buradaki evaporitlerin kaynagini havzanin temelini kuzeyden
sinirlayan  Ust Kretase Magmatitlerinin kalsiyumca zengin mineralleri ile pirit ve
kalkopirit gibi siilfid mineralleri olusturur. Bu magmatitler tizerinde glincel globerit
cokellerinin  gelistigi goriilur. Benzer sekilde, Bati Amerika'daki Basin ve Range
evaporitlerinin  kaynagini tabanindaki Kretase yagh siilfidlerin olusturabilecegi
belirtiimektedir.
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FACIES ASPECTS AND EVAPORITE GENESIS OF THE KUSCULAR
FORMATION (LOWER PALEOCENE) PLAYA COMPLEX, SOUTHWESTERN
ELAZIG

The units of the study area, located in the southwestern of Elazi§ include Keban
Metamorphics complex (Permo-Triassic), Upper Cretaceous Magmatics, the Harami
Formation (Upper Cretaceous), the Kuscular Formation (Lower Paleocene), the
Seske Formation (Upper Paleocene-Lower Eocene), the Kirkgegit Formation (Middle
Eocene-Upper Oligocene), and the Plio-Quaternary aged Palu Formation. The
Permo-Triassic Keban Metamorphic complex which constitutes oldest unit of the
Elazig area comprises marble, calk-schists, calc-phyllites and meta-conglomerates.
The Upper Cretaceous Magmatics consist of basalt, andesite, dacite which
comprises disseminated-vein type pyrite and calcopyrite mineralization as well as
granite, diorite and monzonite. The magmatics are overlain by limestone build-ups
of the Upper Campanian-Maestrichtian Harami Formation. These Pre-Tertiary units
are overlain unconformably by the Lower Paleocene Kuscular Formation, which
comprises red conglomerate and sandstone, mudstone, anhydrite and gypsum.

Through detailed facies analysis of measured sections of the Kugcular Formation in
the study area, seven facies were identified. These facies; stratified red
conglomerate, stratified sandstone, interbedded green sandstone-siltstone-
mudrock, red mudrock, gypsiferous sandstone, gypsiferous mudrock, horizontal
laminated mudrock-gypsiferous sandstone, banded nodular anhydrites. Fining
upward sequences, which comprises stratified red conglomerate, stratified
sandstone and red mudstone are interpreted as distal alluvial fan deposits.
Interbedded green sandstone-silistone-mudrock with desiccation cracks are
interpreted as dry mudflat-sandflat deposits. The banded nodular anhydrite and
gypsiferous mudrocks (gypcretes), which contain the desiccation cracks, are
interpreted as saline playa and saline mudflat. The occurrence of regular
alternations of dry mudflats and playa facies indicates a periodic desiccation.
Alluvial fan, dry mudflat-sandflat, saline mudflat and playa deposits are
characterize playa complex. )

Recent and ancient continental playas documented in the literature are fed
principally by deeply circulated groundwaters loaded with dissolved salts from old
evaporite formations that make up the surrounding mountain chains. However, in
basement of the Kuscular Formation evaporitic unit is not present. Origin of the
Lower Paleocene evaporites in the study area is from oxidation of sulfide minerals
(pyrite and calcopyrite) and calcium-rich minerals of the Upper Cretaceous
Magmatics which borders the basin in the north. Modern glauberite deposits
developed on the Upper Cretaceous Magmatic complex. Similarly; the sulfur in the
evaporites of the Basin and Range (Western USA) may have been derived from the
oxidation of sulfide in Cretaceous mineral deposits of the region.
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ARALIK 2001 MERSIN TASKIN FELAKETI VE NEDENLERI

Sedat TURKMEN*, Cumhur KARACA**, Zuhal OZANANAR**, Nagehan BARKIN*
*Mersin Universitesi, Jeoloji Miihendisligi Blimdi, 33342, Ciftlikkdy Mersin
**Mersin Buyuksehir Belediyesi, Mersin

2-3 Aralik 2001 tarihinde yodun yagislar sonucu Icel ve cevresinde su taskinlari
meydana gelmis, taskinlar sonucu can ve mal kaybi olmustur. Taskinlar basta
Mezitli, Kandak, Efrenk (Miftu) dereleri ve Berdan Nehri gevresinde etkili olmustur.
Giinliik yadis miktari 30 Kasim- -2 Aralikta toplam 276.6 kg/m? 7 — 8 Aralikta
ise toplam 237 kg/m’ olarak gerceklesmistir. Mersin ve cevresinde Aralik ay
ortalama yadis miktar 123 kg/m? ,yillik ortalama yadis miktar ise, 600 kg/m? dir.
Taskinin meydana geldigi hafta ise yillik yadis miktarina yakin bir yadis
gergeklesmistir. Topografik sartlar da taskinda etkili olmustur. Deniz seviyesinden
kisa mesafede 450 — 500 m kotlarina yiikselen topografya litolojik 6zelliklerden
dolay sizmanin az, akisin ise fazla olmasina neden olmaktadir. Tersiyer birimlerinin
hakim oldugu boélgede en st kotlarda gegirimli karstik kiregtaslari olmasina karsin
giineye dogru killi, marnh ve az gecirimli kumtagl — kiltasi ardalanmali birimler
yeralmaktadir.

Taskinlarin nedenleri incelendiginde cok kisa siire igerisinde ¢ok biiyiik miktarda
yadisin diismesi ve buna karsiik akisa gegen kismin drenaj yollarinin yetersiz
kalmasi gosterilebilir. Drenaj yollarinin yetersiz kalmasinin nedenleri ise dere
yataklarinin yapilagsma ile amag diginda kullanilmasi, betonlasma ile sizma yollarinin
azaltimasi ve Mersin kenti kuzeyinde insaa edilen oto yolun, kigiuk dereleri
kusaklama kanali vazifesi gorerek, sev hendekleri ile belli noktalara toplamasi
gosterilebilir. Mersin ve civarinda hizli kentlesme ve buna karsihik alt yapilarin
yetersizligi ise evlerin ve igyerlerinin su baskinina maaruz kalmasinda birinci
derecede etken olan faktérdiir. Sehir merkezinde yagmur drenajinin yetersiz olmasi
ve kismen hi¢ bulunmamasi maddi zararin bilylimesine neden olmustur.

Tagkinin 6nemli zararlarindan biri de tarim alanlarinda meydana gelen zararlardir.
Ozellikle Berdan Nehrinin tasmasi ile Tarsus ve giineyinde genis tarim alanlari su
altinda kalmistir. Su altinda kalan tarim alani yaklagik 1400 ha dir. Tarsustan
itibaren Berdan Nehri akis edimi azalmakta (0.0001) ve nehir menderesler gizerek
denize bosalmaktadir. Tarsus kuzeyinde yeralan Berdan Barajinin dolusavak
kapasitesi 600 m®/s dir. Tarsus giineyinde egimin az oldudu kesimlerde nehir
yataginin kapasitesi ise yaklasik 200 m*/s oldugundan taskin kaginilmaz olmaktadir.
Tarsus'ta D-400 karayoluna kadar beton duvarli olan Berdan Nehir yataginda su
seviyesinin yiikselmesi sonucu yagmur drenajlari ters galismis ve 7 mahalle zarar
gormistir. Ayrica Adana tarafindan gelen ve drenaj kanallarini da toplayan Kusun
Deresi de Berdana eklendiginden, yogun vyadislardan dolayr gok kisa sirede
Tarsusta yeralan tarm alanlar su altinda kalmaktadir. Berdan Nehir yataginda
yapilacak diizenleme ve Pamukluk Barajinin yapimi ile taskinlar dnlenebilecektir.
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FLOOD DISASTER AND REASONS IN MERSIN ON DECEMBER 2001

Icel and surrounding region were flooded due to heavy precipitation at 2-3
December 2001, as a result of this flooding life and commaodity were lost. Floods
mainly effected Mezitli, Kandak, Efrenk (Miiftii) stream, Berdan River and
surrounding region. Daily precipitation was 200 kg/m? at 2-3 December 2001.
Annual precipitation is 600 kg/m’ in Icel and surrounding region. Weekly
precipitation was reached approximately as an annual precipitation. Topographical
conditions were also effective during the flooding. Steep topography has seen and
the elevations reach to 450-500 m in a short distance from sea level and also due
to lithological properties a less leakage happened. Tertiary units are dominant in
the region, while permeable karstic limestone is placed at the top level, towards to
south; clayey, marl and less permeable sandstone-claystone alternation are
outcropped.

The reasons of the flooding were large amount of precipitation ocgurrence in short
time and however insufficient drainage paths of flowing. Insifficient drainage
paths reasons are using of stream valley for building and except for purpose,
decreasing of leakage ways due to building and motorway that has been built at
the north of Mersin, and has collected small streams in significant points with
slope trench as a brace channel. Quick urbanization in Mersin and surrounding
region and insufficient sewage system were primary effective factors of flooding of
houses and shops. Inadequate rain drainage system in city center causes an
increasing of substantial damage.

One of the significant harm of the flooding was damage in agricultural area.
Especially agricultural areas in Tarsus and south of it were flooded due to
overflowing of Berdan River. Flooding.agricultural area is approximately 1400 ha.
Berdan river flow slope decreases (0.0001) from Tarsus and meandering river run
out the sea. Spillway capacity of Berdan Dam that is located at the north of Tarsus
is 600 m*/s. Flooding was inevitable due to small bed river capacity as a 200 m?/s
in the south of Tarsus where the slope is gentle. Rain drainage was reversely
worked because of water level increasing in Berdan river bed that has concrete
wall at all "abutments. D-400 motorway in Tarsus and seven villages were
damaged. The Kusun stream, which is the tributary that comes from Adana by
gathering drainage channels joined by Berdan River so due to heavy precipitation
and this reason agricultural area in Tarsus flooded in a short time. Flooding will be
prevented with the arrangement of Berdan river bed and construction of Pamukluk
dam.
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M.0. 780 MARMARA TSUNAMISI

Okan TUYSUZ, S. Can GENG™

> 1ITU, Avrasya Yerbilimleri Enstitiisti, 80626, Maslak Istanbul
**ITU, Maden Fakiiltesi Jeoloji Miihendisligi B6limii 80626, Maslak istanbul

Tsunami veya dev liman dalgalari, deprem, biiylik denizalti heyelanlari ve biiyiik
Olgekte volkanizma olaylar sirasinda gelisebilmektedir. 1999 Kocaeli depremi
sirasinda, Golciik ve yakin civarinda denizin sahil seridinin bazi kesimlerini istila
etmesi ve Yarmca, Korfez ve Yalikent arasindaki kiyllarda dalgalarin 2.52m
mertebesine tirmandiginin  belirlenmesi ile giincel olarak tartisiimaya baslayan
tsunami, Marmara denizini gevreleyen sahil kusagina yabanci bir olay degildir.
Marmara denizi sahillerinde tarihi depremlerin incelenmesi, Marmara’da son 1000
yilda 11 tsunami olustugunu, 1999 depreminde de 12. tsunaminin meydana
geldigini belirtmektedir.

1999 depremlerinin ardindan gergeklestirilen arastirmalar sirasinda elde edilen
veriler, yalnizca son 1000 yilda degdil, cok daha eski dénemlerde de tsunami
geligtigini gostermistir. Bu makalenin konusu olan tsunami olusuklari, Yalova-
Karamirsel arasinda, Kuzey Anadolu Fayi’'nin kuzey kolu tarafindan denetlenmis
olan fay 6nu molozlar igerisinde saptanan 15-20cm kalinligindaki “karisik sediment
zonu” halinde yeralmaktadir. Kirmizi renkli ve iri taneli fay 6nii molozlari icerisinde
yeralan bu zon siyah ince taneli kum, silt ve camurlarla temsil olunmakta ve bol
denizel kavkilar, memeli kemik ve digleri, bitki ve kémiir parcalari ve tugla-kiremit
kiriklari icermektedir. Tsunami belirteci olan bu zon giinimiiz sahil gizgisinden 1 km
kadar igeride ve yaklagik 20m kotunda bulunmaktadir. Karigik zon icerisinden alinip,
radyometrik olarak yaslandirilan memeli kemikleri tsunami’nin giiniimiizden 2780
yil 6nce meydana gelmis oldugunu ortaya koymustur.

THE MARMARA TSUNAMI (B.C. 780)

Tsunami or huge harbor waves are caused by the earthquakes, big marine
landslides and severely explosive volcanic activities. The recent tsunami evidenced
by the sea invasion of Golciik and immediate surroundings, and finding out the
run-up of the sea waves up to 2.52m in the areas between Yarimca and Yalikent
during the 1999 Kocaeli earthquake. This sea invasion caused some discussions
about the occurrence of the tsunami in the Marmara region. The re-examination of
the historical earthquakes and the tsunami studies along the Sea of Marmara shore
indicate that 11 tsunami events had occurred during the past 1000 years, and
twelfth tsunami occurred during the 1999 Kocaeli earthquake.
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The data obtained from the field studies undertaken after the 1999 Kocaeli
earthquake indicated that there were also strong tsunami events during ancient
times. Its evidences are found as a thin (app. 15-20 cm) “mixed sediment zone” in
the slope-waste that controlled by the northern branch of the North Anatolian Fault
between the Yalova and Karamirsel. While the slope-waste formed from the red
colored and coarse grained coarse conglomerates, the mixed zone represented by
the dark gray to black colored fine sand, silt and mud including abundant marine
pelecypoda fossils, mammal bones and teeth, plant remnants, coal and brick
pieces. This zone indicating the tsunami is located one km inward from the recent
shoreline and at the 20m above sea level. The radiometric age data obtained from
the mammal bones indicate that this tsunami occurred 2780 years ago.
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KARADENiZ NE ZAMAN AGILDI?: ?ONTiD COKEL HAVZALARINDAN
VERILER

Okan TUYSUZ .
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Bati Karadeniz havzasinin giiney pasif kita kenari, Istanbul Zonu ve Orta Pontid
tektonik birliklerinden olusur. Bu iki farkh ana tektonik Gnitenin temeli ve Geg
Mesozoyik c¢okel ortiisi Arac-Daday makaslama zonu boyunca biraraya
gelmektedir. Makaslama zonunun batisinda yeralan Istanbul Zonu Erken Kretase'de
giineye@ogru derinlesen bir kita kenar izerinde gelismis gokeller ile kaplanmigtir.
Bu kita kenar Maastrihtiyen’de deforme olarak ikiye ayrimig ve kuzeybatida
Zonguldak ve giineydoguda Ulus havzalar olugmustur. Her iki havza Erken
Senozoyik'te deforme olmustur. Arag-Daday makaslama zonunun dogusunda ise
Erken Kretase'de kuzeye dogru derinlesen Sinop havzasi geligmistir. Bu havza
Barremiyen'de aciimaya basglamis, Geg Eosen-Oligosen‘de tek fazh kuzey-gliney
sikismaya ugramistir. Orta Pontidler ile istanbul Zonunun biraraya gelmesinden
sonra giineyde yeralan Neo-Tetis okyanusunun kuzeye dogru dalmas! sonucunda
bu c¢okel havzalar lzerinde gerimeli bir magmatik yay gelismistir. Turoniyen'de
gelismeye baglayan bu yay rift seklinde parcalanarak Bati Karadeniz okyanusal
yayardi havzasi olusmustur.

WHEN DID THE BLACK SEA OPENED ?: DATA FROM THE PONTIDE
SEDIMENTARY BASINS

The southern passive margin of the oceanic Western Black Sea Basin consists of
two tectonic units, the Istanbul Zone and the Central Pontides. These units are
delimited by a fundamental, north-south Arag-Daday shear zone juxtaposing totally
unlike basement rock groups and covering later Mesozoic sedimentary rocks. To
the west of this shear zone the Istanbul Zone is covered by a sedimentary
succession deposited in a southerly-deepening continental margin basinduring the
Early Cretaceous. This basin was bisected lengthwise during the Maastrichtian
forming the Zonguldak in the northwest and the Ulus basins in the southeast. Both
of these basins were deformed in the Early Cainozoic. To the east of the Arag-
Daday shear zone, the northerly-deepening basin, the Sinop Basin, dominates the
architecture of the Pontides in the north, during the Early Cretaceous. It began
forming by extension in the Barremian and was destroyed by a single phase north-
south compression in the Late Eocene-Oligocene. After the juxtaposition of the
Central Pontides and the istanbul Zone, an E-W trending extensional magmatic arc
has been established on these sedimentary basins in response to northward
subducting Neo<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>