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KARSTIK BOLGELERDE YERALAN GOLLERDE, GOL HACMI
ILE SU KAYNAKLARI ARASINDAKI ILISKININ ISTATISTIKSEL

INCELENMESI

STATISTICAL EXAMINATION OF RELATIONSHIP BETWEEN LAKE VOLUME
AND SPRING DISCHARGES IN THE LAKES LOCATED AT KARSTIC AREAS

Serdar ORAN 1.T.00. Maden Fakiiltesi, Jeoloji Miih. Bol., Maslak, ISTANBUL

OZ: Tiirkiye'nin en 6nemli ve en genig karst bolgesini olugturan Toros Karst Kugag1' nda yeralan Kovada Golii
sularmin biyiik bir kismim karstik yapilarla kagirmaktadir. Daha Onceki araghirmacilar tarafindan yapilan boya
deneyi ile Kovada Golii su kagaklarinin goliin 5 km. giineyinde yeralan Gokpmar Kaynagi ile iligkili oldugu
saptanmigtir. Bu iligkiden yararlanarak, Kovada Golii su bilangosu yapildifinda, kaynaktan drene olan suyun
sadece bir kisminmn golden geldigini, bunun diginda kaynagin kendi drenaj alanindan da su topladift ve 6l¢iim
noktasinda ¢ok miktarda sel suyunun da kaynak debisi igerisinde Slgiildigi anlagimig ve Gokpinar Kaynagy'
ndan drene olan su icerisinden, yalniz Kovada Golii'nden gelen su, gol hacmi ve kaynak debisi arasinda yapilan-
korelasyonlarla ayriimigtir. Korelasyonla elde edilen denklem yardimiyla golde herhangi bir andaki hacim ile
kaynaga ulagan su kagaklar1 bu yolla saptanmug, goliin su bilangolar1 daha duyarli hale getirilmig ve gole ula-
san yeraltisuyu miktarmnin da saglikii olarak bulunmas: miimkiin olmustur.

ABSTRACT: The Kovada lake is located in the Taurus Karstic Belt, that is the largest and the most important
Karstic Area of Turkey. Most of the water of the Kovada lake leakages through karstic structures. According to
previous studies by dye tests, it is determined that water leakage from the Kovada lake is connected to the Gok-
pmar spring, located at 5 km. south of the lake. When the water budget of the Kovada lake was prepared by con-
sidering this connection it was understood that only some of spring water comes from the lake and the rest is
from the catchment area of the spring and run off water. By establishing a correlation between the lake volume
and spring discharge, the amount of the Kovada lake water in the spring water has been determined. By the help
of the equation obtained from the correlation, the volume of the lake and the amount of the leakage reaching the
spring have been determined for any time period. Thus the amount of groundwater coming to the lake has been
estimated and the sensivity of the water budget of the lake has been improved.
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ISTANBUL ICME VE KULLANMA SUYU TEMINI PROJESI
GENEL OZELLIKLERI

GENERAL FEATURES OF THE PROJECT OF ISTANBUL DOMESTIC WATER

Muammer UNSAL DSI Jeoteknik Hizmetler ve YAS Dairesi Bagkanligi- ANKARA
Ismet UNVER DSI Jeoteknik Hizmetler ve YAS Dairesi Bagkanligi- ANKARA

e

OZ: Istanbul Milattan 658 yil 6nce kurulmugtur. Bugiin doguda Kocaeli batida ise Pagaeli yarimadalan {ize-
rinde dogudan battya 75 km' ye varan Marmara kiy: geridi ve Bogazmn iki yakasi tizerine yerlesmis 7 milyonu
agkin niifusu ile Tiirkiye'nin en biiyiik, Diinyanin ise sayil1 kentlerinden birisidir.

istanbul konumu itibariyle Tiirkiye' nin en 6nemli ticaret ve sanayi bolgesidir. Sehir 1950' den beri yilda yak-
lasik % 5 oraninda biiyiimektedir. Bu bilylime yeni su kaynaklarimn geligtirilmesinden daha hizlt olmug ve son
senelerde su ihtiyacinin karsilanmast imkansiz hale gelmistir.

Meveut Istanbul'a su temin eden kaynaklardan ortalama gekilebilecek yillik su miktart 590.0 hm* diir. Bu
miktar esas alindiginda kisi bagina giinliik briit tiiketim ise 230 litre/kisi/giin olmaktadir.

Ancak, ozellikle son yillarda goriinen kurakliklari ve gebeke kayitlart nedeni ile bu degerlere ulagilama-
mig ve 1990 yilinda biiyiik Slgiide su sikintilan ile kargilagilmagtir. .

Istanbul icme ve kullanma suyu ihtiyacina koklii ve kesin bir ¢oziim bulunmasi amaciyla DSI Genel Miidiir-
liigii tarafindan, 6zellikle Anadolu yakasinda bulunan su kaynaklar1 ve bu kaynaklardan su temini ile ilgili baraj
ve isale hatlarina ait etiit ve planlama g¢aligmalarma hiz verilmigtir.

istanbul kenti niifus projeksiyonu dikkate alindigmnda 2040 yilnda kent igi 1.5 milyar m? ile su temini ge-
rekmektedir. .

Istanbul'un igme suyu sorununa giivenilir ve koklii bir ¢dziim getirebilmek amaciyla DSI tarafindan Istanbul
civarindaki tiim yeralt1 ve yeriistii su kaynaklart etiit edilmig ve kentin 2040 yilindaki su ihtiyacin kargilaya-
cak bir sistemin yapimi planlanmusgtir.

Bu kaynaklarin en dnemlisi ve giivenilir olan: ise Biiyiik Melen Cayr' dir. Yillik emniyetli verimi 1186.0
hm? olan bu kaynaktan Istanbul'a suyun iki merhalede getirilmesi planlanmustir. Kisa ve orta vadede kentin i¢-
me suyu ihtiyacini kargilayacak bu sistemin toplam maliyeti 2.807.917.000 ABD dolaridur.

Bu sisteme uzun vadede Yesilcay ve Kabakoz barajlarinin katilmasi ile proje tamamlanmug olacakiir.

ABSTRACT: Istanbul had been established in 658 B.C. Today, Istanbul places on the Kocaeli Peninsula and
Pagaeli Peninsula which have nearly 75 km long along the Marmara Sea shore and also comprises both sides of
the Bosphorus. It is the biggest city of Turkey and one of the big cities on the world with the high population that
is ever seven million. Because of the location of Istanbul it is the most important district of Turkey with respect
to commerce and industry. The city has been growing about 5% in each year since 1950. Nowadays it is impos-
sible to response the necessary domestic water due to increasing of population is greater than that of water
supply.

The amount of the water taken from natural and artificial sources is about 590 hm3 yearly. So that the con-
sumption of domestic water for a person is nearly 230 1t/person/ day at istanbul. In order to find radical and defi-
nite solution for the water problem of Istanbul, DSI (State hydraulic works) has given an acceleration to the
study of planning and project which is particularly water supply and transportation of them at Anatolian district.

If we take into account the population rate of istanbul 1,5 billion m3 additional water will be needed at about
2040. By the purpose of this all the surface and underground sources nearly vicinity of Istanbul had been inves-
tigated by DSI. And as a result it has been planned the construction of a system to response the necessary water
at 2040.

The most reliable and important one among the sources is Biiyiik Melen River. It has been planned to trans-
port the water from source that has got 1186 hm3 /year yield to Istanbul by two steps, The cost price of this pro-
ject that will response to necessary domestic water of Istanbul is 2.807. 917. 000$ (USA- dolllars ) The project
will have been accomplished by the addition of Yesilgay Dam and Kabakoz Dam to this project.
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GUZELYURT (KUZEY KIBRIS TURK CUMHURIYETI) OVASI YE-
RALTI SU KAYNAKLARININ OPTIMUM ISLETIMI

OPTIMUM MANAGEMENT OF THE GROUNDWATER RESOURCES OF GUZEL-
YURT BASIN (TURKISH REPUBLIC OF NORTHERN CYPRUS)

Hiiseyin GOKCEKUS Yakin Dogu Universitesi, Lefkoga, KUZEY KIBRIS TURK CUMHURIYETI
Vedat DOYURAN ODTU Jeoloji Miihendisligi Bolimii, ANKARA

0OZ: Kuzey Kibnis Tiirk Cumhuriyeti' nin en verimli akiferine sahip Giizelyurt ovasinda serbest akiferden yapi-
lan ¢ekimler, ozellikle 1957 yilindan baglayarak kuyu sayismin ¢ogalmasi ile artmugtir. Bu ise yeraltisu seviye-
lerinde Gnemli diigiislere neden olmugtur. Giiniimiizde, beslenme sezonu sonunda bile, yeraltisuyu seviyeleri-
nin, ¢zellikle ovanin orta kisimlarinda, deniz seviyesinden 50 m. agagida oldugu gozlenmektedir. Bu agiri
diigtimler sonucu 1960' I yillarin baginda dogal olarak denize dogru olan yeraltisuyu akiginda terslenme goz-
lenmigtir. Bu ise tuzlusu giriginin artmasma neden olmugtur. Yagislarin 1975-1986 déneminde uzun yillar or-
talamasinin altina diigmesi ile yaganan kurak dénem, tuzlusu sorununu daha da artirmigtir.

Sorunun ¢6ziimi i¢in, yapay beslenim kuyular: ve akarsu yatagindan siiziilmeyi artirict yontemler biiyiik ya- ’

rar saflayacaktir. BOylece oldukg¢a kisith olan yiizey suyundan verimli sekilde yararlaniimig olunacaktir. Ayr-
ca, giiniimiizde yaygmn olarak kullanilan ve biiyiik su kayiplarina neden olan konvansiyonel sulama y&ntemleri
yerine damla sulama ve diigikk acih yagmurlama sistemlerinin uygulanmasi, yeraltisuyu kullanimi yoniinden

biiyiik ekonomi saglayacaktir.

ABSTRACT: The Giizelyurt basin, located in the Turkish Republic of Northern Cyprus, possesses one of the
most productive unconfined aquifer. Since 1957, due to the increasing number of irrigation wells the pumping
rates have significantly increased and hence, the groundwater levels have declined excessively. Today, even at
the end of the recharge period, the groundwater level declines in the order of 50 m below mean sea level are ob-
served at the central part of the basin. In early 1960' s such excessive drawdowns produced reversal of ground-
water flow direction, which was originaly toward the sea. This has led to an increase in the salt water intrusion.
During the dry period corresponding to 1975-1986, salt water intrusion problem is further increased.

Artificial recharge techniques involving injection wells and increasing the seepage rate throught natural chan-

nels seem logical to alleviate or to minimize the rates of decline. In addition to these, adoption of drop system

and low angle sprinkler irrigation method and restriction of the use of conventional irrigation methods will pro-
duce significant improvment of the groundwater reserves.
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GENGC TEKTONIK OTURUMU

HIERAPOLIS'DE AKTIF FAYLANMAYA AIT ARKEOSISMIK
VERILER

ARCHAEOSEISMIC EVIDENCE FOR ACTIVE FAULTING AT HIERAPOLIS

Paul L. HANCOCK  Department of Geology, University of Bristol, Wills Memorial Building, Queen's Road,
Bristol BS8 IRJ, INGILTERE

Erhan ALTUNEL Department of Geology, University of Bristol, Wills Memorial Building, Queen's Road,
Bristol BS8 IRJ, INGILTERE

OZ: Antik Roma kenti olan Hierapolis (bugiinkii Pamukkale) aktif olarak agilan Biiyiik Menderes ile Gediz Gra-
benlerinin kesistigi bolgede yer almaktadir. Bu iki grabene ait uzun tarihsel ve aletsel deprem kayitlari mevcut-
tur. Hierapolis bolgesinde antik dénemdeki depremlerin en yikacist M.S. 60 yilinda kenti tahrip ettigi bilinen
depremdir.Bugiin 6ren yerinde goriilen kent kalintilar1 bu aepremden sonraki yapilagmaya aittir. M.S. 1354 ve
1744 yillarinda da daha az tahrip edici depremler olmugtur. Hierapolis'te yapilan neotektonik ¢aligmalar stra-
sinda Roma ve Roma devrinden sonraki dénemlere ait faylanmaya iliskin veriler saptanmigtir. Bu sonuca aga-
g1da gozlemlenen temel gozlemler aracilifiyla varimugtu: (1) Roma dénemine ait bazt yapilar, faylar veya gat-
laklar tarafindan kesilmektedir., (2) Roma doneminden sonraki doneme ait kendilifinden olugmug bir ¢ok
sulama kanal1 faylar tarafindan kesilmektedir, ve (3) taze goriiniimli bir normal fay aynasinda antik déneme ait
bir kabartma, yapildig: muhtemel seviyeden 1-2 m. yukariya yiikselmigtir.

Hierapolis Kenti icinde dogrultu atimli, egim atimli ve oblik faylar ve gatlaklar yaklagik 1250 m uzunlugun-
da ve 100 m geniglifinde, KB yoniinde uzanan bir kirik zonu iginde yogunlagmaktadirlar. Bu kirik zonu ile
uyumlu dar bir tahribat koridoru icinde bazi tarihi binalar ya sol-yonlii dogrultu atimli faylarla birkag cm atil-
mi1s veya acilma catlaklari ile tahrip olmuglardir. Aynica bir ¢ok eski ve yeni termal su kaynag iceren bu kirik
zonu i¢indeki Roma doénemi sonrasina ait kendiliginden olugmug sulama kanallarinda ¢ok sayida kiiciik fay ta-
rafindan olugmug atim veya agilma gézlenmektedir. Sallantrya bagl olarak meydana gelen ve egilmig ve diige-
cek gibi asiimig duvarlar, rotasyon yapmus bloklar seklinde goriilen hasarlarin gogu yine bu tahribat koridoru
icindedir. Bundan dolay1, diger oren yerlerinden farkl olarak, Hierapolis'te aktif fay zonu ile arkeolojik yapilar-
daki tahribat arasinda bir iligki kurulabilir.

Hierapolis'in yaklagik 1 km kuzeyinde daha 6nce yazih olarak belirtilmemis antik déneme ait bir kabartma
bulunmaktadir, Mermer blok iizerine iglenmis olan kabartma muhtemelen Artemis, Apollo ve Hercules'e ait fi-
giirler icermektedir. Altunel ve Hancock (1993, Z. Geomorph. N.E., Suppl.-Bd. 94, 285-302) tarafindan M.S. 60
yilindaki deprem sirasinda tekrar hareket ettifi 6ne siiriilen bir fay aynas: iizerinde bulunan bu kabartmanin an-
tik dénemde yiizeyden yaklagik 3 m yukarida yapimis olmasi miimkiin goriilmemektedir. Bundan dolay: bu
kabartmanmn bugiinkii yiiksekligi, iizerinde bulundugu taban blogunun, faym daha sonraki bir hareketine bagl
olarak yiikselmesinin bir sonucu oldugu ne siiriilmektedir.

ABSTRACT: The Roman city of Hierapolis (now Pamukkale) is situated at the confluence of the activly exten-
ding Biiyik Menderes and Gediz grabens. There is a long record of instrumental and historical seismicity for
both grabens, including their area of confluence. The most damaging event in the Hierapolis region during Clas-
sical times was an earthquake in 60 A.D., an event thought to be responsible for destroying most of the city: the
modemn remains of which date from the 2nd and 3rd centuries, when ‘t was reconstructed. Less damaging eart-
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hquakes also occurred in 1354 and 1744 A.D. During a recent neotectonic survey at Hierapolis we found field
evidence for both Roman and post-Roman faulting. The principal observations on which we base these conclusi-
ons are: (1) some Roman buildings are displaced by faults or ruptured by fissures, (2) many post-Roman self-
built irrigation channels are offset by faults, and (3) a Classical carving on a fresh normal fault plane has been
uplifted 1-2 m above the level at which it was probably carved.

Strike-slip, dip-slip and oblique-slip faults and fissures within the city of Hierapolis are concentrated within a
NW-trending fracture zone which is about 1250-m long and 100-m wide. This fracture zone coincides with a
narrow damage corridor within which the walls of some Classical buildings are either offset a few centimetres
by left-lateral strike-slip faults or ruptured by dilational fissures. In addition, post-Roman self-built irrigation
channels are offset or dilated across numerous small faults within the zone, which also contains abundant active
and formerly active thermal springs. Much of the worst damage related to shaking, such as tilted or toppled
walls, and rotated block stones, is also confined to this damage corridor. Thus, at Hierapolis, unlike at some ot-
her Classical sites, a spatial link between an active fault zone and damaged archaelogical structures can be estab-
lished.

About 1 km north of Hierapolis there is a previously unreported low-relief sculpture dating from Classical ti-
mes. The sculpture, which shows three figures (possibly Artemis, Apollo and Hercules) is carved in marbles ex-
posed on a slip plane that defines a fresh fault scarp, thought by Altunel and Hancock (1993, Z. Geomorph, N.E.
Suppl, - Bd. 94, 285-302) to have been reactivated in the A.D. 60 earthquake. Because the carving is now about
3 m above the level of the ground at the base of the scarp and it is unlikely that whoever carved it climbed up the
smooth fault plane to execute the work, we conclude that it owes its present height to footwall uplift accompan-

ying a later increment of motion on the fault.
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13 MART 1992 ERZINCAN DEPREMININ YUZEY KIRIKLARI ARTCI
SARSINTILARI VE 17 EKIM 1989 LOMA PRIETA DEPREMI ILE KAR-

SILASTIRILMASI

COMPRASION OF THE SURFACE CRACKS OF THE ERZINCAN EARTHQUAKE OF
MARCH 13, 1992 AND ITS AFTERSHOCKS WITH THE LOMA PRIETA EARTHQUA-

KE OF OCTOBER 17, 1989

Ramazan DEMIRTAS Afet Igleri Genel. Miid. Deprem Ars. Dai. Bagk. Sismoloji Boliimii, ANKARA
Riichan YILMAZ Afet Isleri Genel. Miid. Deprem Ars. Dai. Bagk. Sismoloji Boliimii, ANKARA
Hans BERCHEMER Frankfurt Universitesi, ALMANY A
Bodo BAIER Frankfurt Universitesi, ALMANYA

0Z:13 Mart 1992 giinii saat 19.20 de Erzincan havzasinin kuzeybatismda Ms= 6.8 magnitiidli ve hemen iki
giin sonra 15 Mart 1992 giinii saat 18.16 da havzanin giineydogusunda Ms= 6.1 magnitiidlii, agir hasarlara ve
birgok can kaybina neden olan iki ayri deprem meydana gelmigtir. 25.9.1992 tarihi itibari ile resmi rakamlara
gore 13 Mart 1992 depremi, Erzincan ilinde 653 6liim, 3850 yaralanma, 7013 yapinin orta ve 11796 yapinn ha-
fif derecede hasar gérmesine sebeb olmustur.

13 Mart 1992 depreminin episantri, havzanin hemen kuzeybatisinda bulunan Yalnizba§ ile Giinebakan koy-
leri arasinda bir yerde, 15 Mart 1992 depreminin episantr1 ise havzanin giineydogusunda, havzanm kuzey ve gii-
neyinden gegen KAF'nin ana fay segmentlerinin saga basamak yapig1 bir bolgede (Caglayan-Piiliimiir arasinda)
yer almigtir.

Jeolojik ve sismolojik veriler, 13 Mart 1992 depreminin havzamn kuzeyinden gecen ve batida Davarli koyii
ile dogruda Tanyeri arasinda kalan Kuzey Anadolu faymmn 29 km derinlikte, 45 km lik bir segmentini kirdigini
gostermektedir. Bu kirilan kesim, 26 Aralik 1939 Erzincan deprem (Ms= 7.9) kingmin en dogu kismina kargi-
Iik gelmektedir. Deprem, fay boyunca 20 cm lik sag yonlii yatay ve 25 cm lik diisey kaymaya neden olmustur.
Ikinci Piiliimiir depreminin odak derinligi 16 km olarak bulunmustur.

Deprem, odak derinliginin ¢ok fazla olmast ve havzada oldukga kalin gevsek bir sedimantasyonun olmasi
nedeniyle yiizeyde belirgin bir faylanma olugturmamigtir. Kiriklar, genellikle siireksiz, birkag yiiz metre uzun-
lukta ve sismik sarsma ile meydana gelmis ikincil oturma kiriklart seklinde geligmiglerdir. Havzanin kuzeyba-
tisinda (Davarli-Giinebakan koyii arasinda) bindirme bilesenli, havzanin giineydogusunda ise normal bilesenli
dogrultu attml kiriklar gozlenmigtir.

Deprem, havzanmn giineyinden gegen KAF'1n ana fay segmenti iizerinde herhangi bir kirik meydana getirme-

migtir.
Sismik sarsma, yerel olarak biiyiiltiilmiigtiir. Bu biiyiiltmeler, dzellikle kum, ¢akil ve kil ardalanmasinda olu-
san konsolide olmamig zeminlerde meydana gelmigtir. Bu depremde elde edilen kuvvetli yer hareketi, simdiye
kadar iilkemizde elde edilen en biiyiik yer hareketidir. En biiyiik yer ivmesi, Dogu-Bat yoniinde 0.5 g, Kuzey-
Giiney yoniinde 0.4 g ve diigey yonde ise 0.25 g kadar olmugtur. Kuvvetli yer hareketi 15 saniye kadar siirmiig-
tiir.
Depremin egsiddet haritasinda belirlenen maksimum deger VIII olup, bu alanlar aletsel episantr verileri ile
uyumludur.

Sismik sarsma, yol yamaglarinda, dolgu zeminlerde, suya doygun zeminlerde ve stabil olmayan dik yamag-
larda birgok heyelanlara neden olmustur. Havzanin giiney dogu kisimlarinda, Firat nehrinin kenarlarmnda kii¢tik
tlcekte sivilagmalar ve kiigiik kum volkanlart geligmigtir.

Ana soktan sonra ii¢ aylik bir siire igerisinde 6.000 civarinda artg1 sarsintilar kaydedilmigtir. Art¢1 sarsinti-
lar, ana soktan sonraki giinlerde zamanla bir azalma gostermiglerdir. Bu sarsintilar havzanin iki ayr kesiminde
yogunlagmis olup, havzanin kuzeybatsindan giiney dogusuna dogru kink boyunca ilerlemiglerdir. Artga sok-
lar, 5 ile 10 km arasinda degisen odak derinlikleri gostermektedirler. Her iki depremin de ana goklari, artgt gok-
larin altinda yer almigtir.

13 Mart 1992 Erzincan depremi, San Andreas faymmn 40 km uzunlukta bir segmentini kiran, 18 km odak de-
rinligi olan ve fay boyunca 180 cm yatay ile 120 cm diigey abm meydana getiren 17 Ekim 1989 Loma Prieta
depremine (M= 7.1) birgok yonden benzerlik gostermektedir.
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ABSTRACT: Two different earthquakes, which caused severe damage and many casualities occurred in the
NW part of the Erzincan basin and in the SE part of the basin on March 13 (Ms= 6.8) and 15, (Ms= 6.1) 1992,
respectively. According to the official numbers, the magnitude 6.8 Erzincan earthquake resulted in 653 deaths,
3850 injures, 7013 heavily and 11796 slightly damaged houses.

The epicenter of the earthquake of March 13, 1992 located between, Yalnizbag and Giinebakan villages loca-
ted in the NW part of the basin. The epicenter of the another earthquake (Ms= 6.1) located between Caglayan
and Piiliimiir in the SE part of the basin where the northein and southern segments of the NAF in that region ma-
ke a step to the right.

Geologic and seismologic data indicate that the earthquake ruptured a 45 km long segment of the NAF to a
depth of 29 km. The ruptured section represents the easternmost part of the earthquake of December 26, 1939
(M= 7.9). Relative displacement of the earthquake of March 13 varies from a few centimeters to 20 cm right la-
teral and up to 25 cm of throw. We determined 16 km of focal depth for the Piiliimiir earthquake of March 15.

A clear surface faulting was not observed on the ground surface due to deep focal depth of the earthquake,
thick and unconsolidated sedimentary deposits accumulated in the basin. Surface ruptures developed as disconti-
nuous, a few hundred meters long and generally secondary cracks resulted from seismic shaking. We observed
strike-slip faulting with small reverse component in the NW part of the basin. In contrast to, tensional cracks for-
med in the SE part of the basin. No crack was observed in the southern segment of the NAF extending from Cag-
layan to the eastward.

Seismic shaking was locally amplified. Significant amplification occurred in areas of unconsolidated deposits
consisting of alternation of sand, gravel and clay layers. Gorund motion obtained from this earthquake has been
the strongerst motion that recorded so far, in Turkey. Peak accelerations were recorded as 0.5 g, 0.4 g and 0.25 g
in the directions of E-W, N-S and vertical, respectively.

The maximum intensity of the Erzincan earthquake shown in the isoseismic map was assigned as MSK VIII
and this value was compatible with data of instrumental epicenter.

Strong ground motions during the earthquake triggered many landslides in areas of road cutting, filling gro-
unds, unstable steep slopes and water-saturated grounds. Liquefaction and small-sized sand volcanoes were ob-
served on the both sides of the Firat River.

A total of 6.000 aftershocks were recorded within three months after the main shock. The number of afters-
hocks gradually decreased with time after the main shock. These aftershocks concentrated in two different places
of the basin corresponding to their epicentral regions of both earthquakes. These aftershocks concentrated in two
different laces of the basin corresponding to their epicentral regions of both earthquakes. These afterchocks mig-
rated from the NW side to the SE side of the basin along the fault. The focal depth of afterchocks vary from 5
km to 10 km. Both main shocks lie at the bottom of the aftershocks distribution.

In many ways, the Erzincan earthquake of March 13,1992 is very similar to the Loma Prieta earthquake of
October 17,1989 (M= 7.1) that ruptured a 40 km long regment of the San Andreas Fault to a depth of 18 km and
amounted to 180 cm horizontal and 120 cm vertical displacements.
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PAMUKKALE TRAVERTENLERININ MORFOLOJIK OZELLIKLE-
RI VE AKTIF TEKTONIK ACILMA ILE ILISKILERI

MORPHOLOGICAL ATTRIBUTES OF PAMUKKALE TRAVERTINES AND
THEIR RELATIONSHIP TO ACTIVE TECTONIC STRETCHING

Erhan ALTUNEL Department of Geology, University of Bristol, Wills Memorial Building, Queen's Road,
Bristol BS8 IRJ, INGILTERE

Paul L. HANCOCK Department of Geology, University of Bristol, Wills Memorial Building, Queen's Road,
Bristol BS8 IRJ, INGILTERE

Peter L. SMART Department of Geography, University of Bristol, University Road, Bristol BS8 ISS,
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OZ: Ege plakasinin dogu sinirina yakin Pamukkale'de aktif olarak depolanan (Tiirkiye'nin en 6nemli turistik
yerlerinden biri olan) travertenler sicakliklar1 35-36°C arasinda de8igen ve catlak ve faylar boyunca yiizeye ¢1-
kan sicak sulardan olusmaktadirlar. 230 Th/234U yas metodu ile yapilan yag tayinleri bolgedeki traverten olu-
sumunun en az son 400.000 yildan beri devam ettigini gostermektedir. Pamukkale travertenleri morfolojik 6zel-
liklerine gore 5 degisik grupta siniflandirilabilir: (1) teras-tipi travertenler, (2) sirt-tipi travertenler, (3) fay6nii
travertenler, (4) kendili§inden-olusan kanal travertenler ve (5) aginmig-traverten tabakalari. Depolanma sirasin-
da veya sonradan olugmug yapilar icermeleri nedeniyle bu beg kategoriden ii¢ tanesi tektonik agidan 6nemlidir.
Bunlar: (1) fay-onii travertenleri (yaklagik 223+20) Ky ¢nce depolanmaya baglamig fakat 569 Ky 6nce depo-
lanma durmustur), (2) kendiliginden-olugan kanal tarvertenleri ve (3) sirt-tipi travertenlerdir (depolanmaya bag-
lama siireleri yaklagik 188+27 Ky, 7144 Ky, 59.4+4 Ky, 57+3.5 Ky dir).

Pamukkale'de giintimiizde aktif olmayan fay-onii travertenleri muhtemelen M.S. 60 yilinda Hierapolis'i bii-
yiik 6lgiide tahrip eden deprem sirasinda olugmug geng bir fay tarafindan kesilmektedirler. Kendilifinden-
olugan kanal tarvertenlerinin normal ve dogrultu atuml faylar tarafindan kesilmesi bolgedeki aktif tektonigin de-
vam ettiginin bir gostergesidir. Bu faylarin konumlari bolgeyi KD-GB ile K-G yoniinde etkileyen agilma ile
uyumludur. Sirt-tipi travertenler uzun eksenleri boyunca yine KD-GB ile K-G y6niinde degigen gekme sonucu
olugmug acilma catlaklan igerirler.

Pamukkale'deki traverten olusumu, bu bolgede degisik yonlerdeki catlaklarin kesismesinin bir sonucudur.
Ciinkii bu catlaklar, karbonatca zengin anakayag boyunca suyun yiizeye ¢ikmasini saglamaktadirlar, Pamukka-
le'deki catlaklarin dogrultulart bu bolgede kesisen B-uzanimli Biiyiik Menderes ve KB-uzammli Gediz graben-
lerini sinirlayan faylarin dogrultulari ile uyumludur. Catlaklardaki agilma oram yaklagik 0.1 mm/yil olarak he-
sap edilmigtir, fakat a¢ !ma muhtemelen birbirini takip eden ani hareketler sonucu olugmustur.

ABSTRACT: The actively accumulating travertines at Pamukkale (one of the most famous tourist sites in
Turkey), near the eastern margin of the Aegean extensional province, originate from hot waters that emerge at
35-36°C from fissures and faults. 230Th/234U disequilibrium dates have been used to determine travertine ages
and show that deposition has continued for at least the last 400.000 years. The Pamukkale travertines belong to
five morphological classes: (1) terraced-mound travertines, (2) fissure-ridge travertines, (3) range-front traverti-
nes, (4) self-built channel travertines, and (5) eroded-sheet travertines. Three of these classes, (1) range-front tra-
vertines (the peak of deposition was at about 223120 Ky but ceased after 56+9 Ky), (2) self-built channel travert-
nes and (3) fissure-ridge travertines (peaks of depositions at about 188+27 Ky, 714 Ky, 59.5+4 Ky, 57+3.5
Ky) are of special tectonic significance because they are cut by either syn-depositional or post-depositional frac-
tures.

Range-front travertines are no longer accumulating but they are displaced across a fresh fault scarp, possibly
formed during the 60 A.D. earthquake that destroyed Hierapolis. Small normal and strike-slip faults offsetting
man-made self-built channels are additional expression of continuing tectonic activity. The orientations of these
faults are compatible with the roughly NE-SW to N-S stretching direction that is affecting the area. Fissure-ridge
travertines occupy dilated fractures following ridge crests: they are also related to active NE-SW to N-S tectonic
stretching.

The deposition of travertines at Pamukkale is attributed to the presence beneath the area of an anastomosing
network of fissures that intersect at numerous nodes, providing water-escape conduits through a carbonate-rich
bedrock sequence. The range of fissure trends at Pamukkale mirrors the range of fault trends in the W-trending
Biiyiik Menderes and NW-trending Gediz grabens, whose confluence coincides with the Pamukkale area. Indivi-
dual fissures dilated at an average rate of approximately 0.1 mm/year but their opening was probably episodic.
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KUZEY ANADOLU FAY ZONUNUN BATI KESIMINDE T ASKESTI
CAYKOY (BOLU-ADAPAZARI) ARASINDA TRENCH (HENDEK)
CALISMALARI

TRENCH STUDIES ON THE WESTERN PART OF THE NORTHERN ANATOLIAN
FAULT ZONE BETWEEN TASKESTI AND CAYKOY (BOLU-ADAPAZARI)

Ramazan DEMIRTAS Afet Igleri Gen. Miid. Deprem Aragtirma Dairesi Bagkanlig: Sismoloji Boliimii-
ANKARA

OZ: Kuzey Anadolu fay zonunun bat1 kesiminde, Tagkesti-Caykoy (Bolu) arasinda Mudurmu ¢ay1,1957 Abant
depreminde 120 cm. ve 1967 Mudurnu Vadisi depreminde 190 cm. sag yonde otelenmistir. 1957 Abant depre-
minden onceki tarihsel depremlerde de gaym kanalimni deBisik miktarlarda Gtelemis ve bunun sonucu olarak,
Mudumu ¢ayinin bugiinkii kanali yakmnnda 4 ayn teras seviyesi meydana gelmigtir,

Golsel-akarsu ortaminda olusmus, Pliyo-Kuvatemer yagh Tagkesti formasyonunun iist kisimlarina kargilik
gelen Mudurnu ¢ayinin kazdig1 en iist teras seviyesi ierisinde agilan trenchde litolojik olarak 4 ana birim ve
toplam 20 alt birim ayrilmigtir. Trench duvarlarinda gozlenen birimler, akmaz gol-akarsu kanal kenar ve aliivi-
yal bir yamag ortaminda depolanmug tortullardan olusmaktadir.

Trenchin bat1 duvarinda, bélgede en son meydana gelen 1967 Mudumu Vadisi ve 1957 Abant depremleri
dahil tarihsel dénemlerde olugmug toplam oniki deprem saptanmistir. Bu on tarihsel depreme ait kinklar, trenc-
hin bat1 duvarinin giiney kisiminda bindirme bilegenli, bati duvarinin kuzey kisimlarmda yer alan ve 1957 ile
1967 depremlerine ait iki kirk ise,normal bilegenli dogrultu atimli kirk paternleri gostermektedir, Bu on tarih-
sel deprem, bat1 duvarin giiney boliimiinde, birim a ile temsil edilen gakilli seviyeyi 190 cm yukar1 dogru yiik-
seltirken, duvarin kuzey kesiminde1957 ve 1967 depremleri bu cakilli seviyeyi 150 cm. agagiya (kuzey tarafi
agafi diigmiis) diigiirmiigtiir.

Bu on tarihsel depremin olugturdugu bindirme bilegenli dogrultu atimli kirik paterni, bu bolge icerisinde ana
faymn yerel bir sikigma biiklimii yaptigin gostermektedir.Bu stkigma sonucu pozitif bir gigek yapist geligmig-
tir. Trench duvarlarinin kuzey kisimlarma dogru gériinen normal bilegen ise bu fay biikliimiiniin yavag yavag
yok oldugunu ve ana fayin kendisine daha diizgiin bir yol ¢izdigine isaret etmektedir.

Trenchin dogu ve bati duvarlarinda,1957 ve 1967 deprem kiriklarinin cakistif acik bir gekilde goriinmek-
tedir. Her iki deprem sonucu birim a ile temsil edilen gakilli seviye 150 cm. asagiya dogru diigmiistiir. 1957 ve
1967 depremleri gakilli seviye iizerine uyumsuz olarak gelen birim d ile temsil edilen ve trench duvarlarinin en
geng birimi olan giincel toprak seviyesini kirarak zemin yiizeyine ulagmustir. Bu deprem kiriklant yeryiiziine
dogru bir agilma meydana getirmistir. Daha sonra birim d' ye ait aluviyal malzeme bu agilan kism1 doldurmusg-
tur.

Bu caligmada C 14 sonuglan heniiz elimize ulasmadig: igin,yukarida bahsedilen on tarihsel depremin yagla-
11 verilmemigtir. lleride, C 14 sonuglar ve faylanma olaylan ile ilgili detayl bir makale yayinlanacaktir.

ABSTRACT: Mudurnu river located on the western part of the Northern Anatolian fault zone between Tagkesti
and Caykdy (Bolu-Adapazari) was offset dextrally 120 cm and 190 cm by the earthquakes of the Mudurnu river
were formed asa result of slipping produced by historical earthquakes before the last events occured area.

Four main litologic units composed of 20 subunits were divided on the walls of a trench excavated across the
upper terrace level of the Mudurnu river corresponding to uppermost part of Plio-Quaternary Tagkesti formation
deposited in a lacustrine-river environment of ox bow lake-channel edge and alluvial slope.

We observed twelve faulting events related to historical earthquakes including 1957 and 1967 earthquakes
that were the youngest events of this region. In the southern side of the western wall, ten of these twelve earthqu-
akes show a fault pattern of strike slip faulting with reverse component. Conversely, in the northern side of the
same wall, strike slip fiaulting with normal component has been observed in the two earthquake rupltures belon-
ging to 1957 and 1967 events.Gravel unit (labelled letter a) was upthrown vertically 190 cm in the southern side
of the western wall. Whereas, the same unit was downthrown 150 cm(northern side downward) in its northern si-
de.

This fault pattern with reverse component indicates strongly that was a fault bending in these area. As a result
of local compression, a positive flower structure formed in the strikeslip fault system. The fault pattern observed
in the northern side of the western wall shows that this fault bending had been disappeared gradually and main
fault had a more straight way ih the near-past.

In both western and eastern exposure of the trench, overlapping of ruptures which was associated with the
earthquakes of 1957 Abant and 1967 Mudurnu Valley has been clearly observed. Because gravel unit shows
cummulative vertical displacement of 150 cm resulted from these two Vewents.1957 and 1967 events ruptured
the youngest unit (labelled letter ) of dhe trench resting unconformably on the gravel unit. These two earthqua-
kes had caused openning near the earth surface. Subsequently, sedimentary material (unit d) will be filled into
the fracture zone.

In this work the radiometric dating of these ten events have not been mentioned. Because we have not recei-
ved the results of C 14 dating. In the following years, a comprehensive data will be avaliable including the re-

sults of C 14 dating and the faulting events.
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BAR HAVZASI'NIN (ERZURUM KD) GENC TEKTONIGI

NEOTECTONIC FEATURES OF THE BAR BASIN (NE, ERZURUM)
M.Salih BAYRAKTUTAN Deprem Aragtirma Merkezi Atatiick Univ. ERZURUM

OZ: Bar Havzas1 Erzurum ve Tortum arasinda Ge¢ Miyosen-Pliyosen volkanik temel {izerinde geligmis 2-7 km
geniglik ve yaklagik 35 km uzunlukta, bir ¢tkelim alamdir. Havzada Pliyosen -Alt Pleyistosen boyunca aliivyon
yelpazesi, orgiilii akarsu, s1§ gol, bataklik, sabkha ortamlarinda ¢akil, kum, camur boyutlarinda kirmtili malze-
me kirectagi, marn, diatomit tabakalan ile ardalanmali olarak, tekrarlanan devirsel sedimentasyon halinde ¢okel-
migtir. Yer yer volkan kiilii ve evaporit arakatlilar da bulunmaktadir. Temel, Geg Miyosen- Pliyosen yagta kalk-
alkali volkanitlerlerden olusur. Pliyosen'de volkanizma ve sedimentasyon egzamanli olarak devam etmigtir,

Havza Oltu-Narman- Dumlu aktif fay kugagimn giiney bolimiinde yer almaktadir. K(30-40) D uzammls
olan bu aktif kusak sol- yanal dogrultu atiml1 paralel aktif faylardan olugsmaktadir. Bu kugak giineyde Karasu
havzasinda yaklagik D-B uzanimh olan Erzurum Aktif Fay Kusags ile birlesmektedir. Bar ve Karagobek koyle-
ri arasinda genigleyen havza oluk bigimlidir, ¢okelim eksenine paralel gelismis senklinaller ve antiklinaller ge-
nel yapiyi olugturmaktadir. Bu yapi, ¢okelim swrasinda gelisen DKD-BGB ve BKB-DGD dogrultulu faylar ve
volkanik yapilar tarafindan kesilmig boylece Havzanin dogu ve bati kenarlarmi olugturan biiyiik faylar boyunca
cizgisel gukurluk ve sirtlar, biiyiik su kaynaklan, aliivyon yelpazeleri ve akarsu yataklarinda 6telenme heyelan-
lar ve fay falezleri gibi aktif morfoteknik Ogeler gelismigtir. Her iki kenar boyunca sol yanal verev hareket mey-
dana gelmistir.Ozellikle havzanin ortasinda (Bar gevresinde)dnemli diigey atimlar, KB kenar boyunca ve sedi-
metler iginde bu kenara paralel hatlar boyunca ters faylar GD ya devrik kivrimlar geligmistir. Bar havzas:
Tortum'un birkag km giineylerinde, yaklagik K' den bindirmelerle kapanmistir. Havzanin KD ucunda kivrimlar
daralmigs her iki kenardan ige dogru devrilmis ayrica kuzey kenarinda bindirmelere paralel olarak sedimentler
icinde de KKB'ya egimli bir dizi ters faylar olugmugtur.

Cokelim siiresince Geg Pliyosen ve Pliyosen sonunda iki 6nemli tektonik evre meydana gelmigtir. Bu tekto-
nik etkinlikler sonucu ¢okelim kesintiye ugramig KB-GD dogrultulu sikigma ile tabakalar kiviimlanmig ve
ikinci dénem ¢6kelimi agisal uyumsuziuk yiizeyi iizerinde devam etmigtir. Daha geng bir tektonik etkinlik Pliyo-
sen sonunda meydana gelmigtir. Bu kez sedimanter istif yeniden kivrimlanmig ve olugsan erozyon yiizeyi tizeri-
ne yatay Alt Pleyistosen kaba kirmtililan (bol miktarda Pliyo-Kuvaterner volkanitlerinden blok ve cakillar ige-

ren) agisal uyumsuzlukla ¢okelmigtir.

ABSTRACT: The Bar Basin, is a depositional area with approximate dimensions of 2-7 km x35 km, was initia-
ted over Late Miocene -Pliocene volcanic basement in between Erzurum and Tortum During the Pliocene-Lower
Pleistocene period, interbedded layers of clastic detritus (gravel, sand, mud ) and limestone, marl, diatomites de-
posited as cyclic sedimentary units in alluvial fan, braided- river shallow lake marsh and sabkha facies associati-
on. Volcanic ash and evaporite intercalations are observed in places. Basement is formed by Late Miocene-
Pliocene calc -alkaline volcanics. Syndepositional volcanism has been active during Pliocene.

The basin is situated in the southernmost section of the N (3040 ) E striking Oltu-Narman-Dumlu fault zone
which is formed by left -lateral strike-slip parallel faults. This zone combines to approximately E-W striking Er-
zurum Active Fault Zone in the Karasu basin to the south. The trough- shaped basin enlarged in the area betwen
Bar and Karagobek viliages. Synclines and anticlines with fold- axis parallel to the depositional axis form gene-
ral structure developed in the basin. This major structure was intersected by ENE- WSW and WNW- ESE stri-
king faults and associated volcanic structures which have almost divided the basin at two locations, SE of Kara-
g6bek and NW of Bar.

Active morphotectonic features like linear ridges and thoughs, big permenant springs, offset of river-
courses and alluvvial fans, landslides and fault-scarps are developed along the faults forming eastern and wes-
tern margins. Left lateral oblique displacements took place along both margins. Big vertical motions observed
particularly in the central part of the basin( around Bar) which resulted reverse faults and overturned folds in the
sedimentary sequence and along the NW margin. This basin is closed by southward thrusts, a few km south of
Tortum. At the northeastern end of the basin folds are sequeezed and overturned basinwards from both margins
and imbricated by a series of NNW-dipping reverse-faults developed in northern flank of overturned syncline pa-
rallel to north margin thrust.

Two important tectonic events took place in Late Pliocene and end of Pliocene. These events caused two
angular unconformity surfaces between upper and lower sequences of Pliocene deposits between Lower Pleisto-
cene and Pliocene deposits which are deformed by NW -SE compression. Lower Pleistocene coarse clastic de-
posits consist predominantly of pebbles and blocks of Plio-Quaternary volcanics.
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TEKIRDAG' IN TARIHSEL VE ALETSEL DONEM DEPREMSELLIGI

EARTHQUAKE ACTIVITY OF TEKIRDAG THROUGHOUT HISTORICAL AND
INSTRUMENTAL PERIODS

Fethi Ahmet YUKSEL 1.0. Miihendislik Fakiiltesi, Jeofizik Miihendisligi Bol. Avcilar, ISTANBUL

OZ: Tekirdag depremselligi bakimindan 6nemli bir bolge olan Marmara bolgesinde yeralir. Tarihsel ve Aletsel
donemde bolgede meydana gelen biiyiik depremlerin nemli olanlarindan bazilart Tekirdag ve yakin gevresini
oldukga etkilemigtir.

Tarihsel Deprem Kataloglarinda yer alan Tekirdag'in tarihsel donem depremleri incelendifinde 2 Aralk
1726 da meydana gelmis bir depremin katalogda bulunmadif1 goriilmistiir. Bu depreme ait bilgiler, 18. yiizyi-
Iin basinda Tekirdag'da yagsadig: siirgiin hayati esnasinda gordiigii ve bagindan gegen olaylan anlatan I1. Fran-
cois Rakozi'nin ugag1 olan Klemen Mikes'in "Tiirkiye Mektuplar1 (1717-1760)" adl1 eserinde bulunmaktadur,

Tarihsel doneme ait deprem kayitlarmin oldukga az ve yetersiz sayida oldugu gozoniinde bulundurulursa, ge-
sitli tarihsel kaynaklarda rastlanan her depremin bolgenin tarihsel dénem depremselliginin incelenmesine bilyiik
katkis1 olacaktir.

Bu bildiride, Tekirda§' in tarihsel donem depremselligi ve katalogda yer almayan 2 Aralik 1726 depremi in-
celenecektir. Ayrica, Tekirdag' in aletsel donem deprem etkinligi de incelenerek tarihhsel ve aletsel doneme ait

depremsellik karsilagtirilacaktir.

ABSTRACT: Tekirdag city is located at the Marmara region whice is seismologicaly activ. In historical and ins-
trumental periods, some large earthquakes which occured at the region, affected Tekirdag city and its vicinity.

Upon investigating earthquakes which affected Tekirdag area, in the historical earthquakes catalogs, it is fo-
und the an earthquake occured on December 2, 1726 was not recorded. The information about this earthquake is
given in the book of "The Letters from Turkey" write by Klemen Mikes, who was the personal servant of Fran-
cois Rakozi II while they were in Tekirdag in the beginning of 18th century.

Eathquake data printed in various sources which are not printed in the historical catalogue will give valuable
contribution to seismicity of the area.

In this study, historical earthquake activity of Tekirdag and the earthquake of December 2, 1726 will be exa-
mined. Also, instrumental earthquake activity of Tekirdag will be discussed and compared with the historical

period.
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ASKALE-TERCAN- CAYIRLI BOLGESININ DEPREMSELLIGI
SEISMICITY OF THE ASKALE- TERCAN- CAYIRLI REGION

M.Salih BAYRAKTUTAN Deprem Aragtirma Merkezi Atatiirk Universitesi, ERZURUM
Fahrettin KADIROGLU Deprem Aragtirma Merkezi Atatiitk Universitesi, ERZURUM
Ranf HASAN Deprem Aragtirma Merkezi Atatiirk Universitesi, ERZURUM

OZ: Askale-Cayirh arsindaki bolgenin depremselligini tesbit etmek ve Tercanin yakin gevresi igin sismik- bol-
gelendirme haritasi ¢ikarmak amactyla, 1992 sonuna kadar bolgede meydana gelmis M>4.0 olan biitiin dep-
remlere ait Tiirkiye, Rusya Kafkasya ve Iran kayitlarindaki tarihsel ve aletsel bilgiler toplanmigtir. Bu bolge
icin episentr ve hiposentr dagilim haritalar: ve kesitler ¢ikartilmigtir. Erzurum -Erzincan arasinda, 10 km arahk-

larla, yiiksek hassasiyette (o= 0.03 m. Gal) gravite dlgiimleri yapilmus, hava fotograflar, SPOT uzay goriintii-
leri ve arazi gozlemlerinden toplanan verilerden yararlanarak aktif-fay haritast ¢ikartidmigtir.

Gravite profilinde, Tercan'in 15 km dogusunda baglayip battya Mercan'a kadar artarak devam eden, Bouger
diizeltmesinden sonra 70 m. Gal'lik bir gradiyent zonu tesbit edildi. Deprem episantr haritasinda, Tercan dogu-
sunda KKB-GGD dogrultusunda gegen hat boyunca derinlikleri 35-55 km arasinda degisen depremlerde bir biri-
kim izlenmigtir. Giineyde Kuzey Anadolu Fay Zonu ile birlesen bu hat, bolgede depremselligi en yiiksek kugak-
tir ve jeofizik veriler burada aktif ve derin fay zonunun varligim kamtlamaktadir. Tercan baraji GD sunda,
Tuzlasuyu uzun bir mesafede bu fay dogrultusunu takip etmektedir.

Bu fay zonunun Tercan'a ve Baraja yakinlif1 yeni gelisme alami olarak Tercan giineyindeki vadi tabamini
yerlesime acilmasi gibi afet agisindan olumsuzluklar goz oOniine alnarak, bu ¢aligma yapilmig ve bdlge igin
sismik risk haritas: ¢izilmigtir.

ABSTRACT: All historical and instrumental records and data on earthquakes with M>4.0 which occurred in
this region till end of the year 1992 have been collected from currently available Turkish, Russian, Caucasian
and Traman sources, in order to analize seismicity of the region between Agkale and Cayirlt and to prepare seis-
mic- zoning map for the vicinity area of Tercan. Epicentre and hypocentre distribution maps and cross-sections

are plotted. High sensitivity(c= = 0.03 m. Gal) gravity-variations are measured with 10 km intervals, along the
Erzurum -Erzincan profile. Data obtained from colered SPOT images, air-photos and field observations are used
in producing active-fault map of the region.

A gradient zone for about 70 m. Gal (after Bouger correction) is obtained. This zone starts from 15 km east
of Tercan and reaches maximum value at Mercan. On the other hand, a very dense linear clustering of earthqua-
kes with depths changing between 35-55 km, is observed along the NNW-SSE striking narrow zone to the east
of town Tercan. Thes zone combined to North Anatolian Fault Zone at the South, is characterized by the highest
seismicity in the region and geophysical evidences provede this to be recently active and deep seismotectonic
fault- zone. The course of river Tuzlasuyu is controlled by this zone for a considerable distance, to the southeast
of Tercan Reservaoir.

This investigation is made for the purpose of preparing seismic- risk map particularly for the area aro-
und Tercan by considering high probability of negative effects on a future seismic-disaster, due to the presence
of such an active zone nearby the town and water reservoir and also construction of new settlement area at the

valley-bottom southern part of the town.
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MINERALOJI - PETROGRAFi OTURUMU -I-

SIVAS-ULAS SOLESTIN OLUSUMLARININ (TERSIYER) MIKRO
DOKUSAL OZELLIKLERI VE SIVI KAPANIM CALISMALARI

FLUID INCLUSION STUDIES AND MICROTEXTURAL CHARACTERISTICS OF
SIVAS-ULAS CELESTITE DEPOSITS (TERTIARY)

Erdogan TEKIN Ank.Unv.Fen.Fak.Jeo.Miih.Bol., ANKARA
Zeynop AYAN MTA Gen.Miid MAT Dai.,ANKARA
Baki VAROL Ank.Unv.Fen.Fak.Jeo.Miih.Bol.,, ANKARA

OZ: Tiirkiye'nin bilinen, ekonomik degere sahip solestin minerallesmeleri, Geng Sivas evaporit havzasi icinde
yeralmaktadir. Havzadaki Tersiyer ¢okelleri, Ust Eosen'den Orta Miyosen'e kadar degigen yag aralifindaki fark-
11 solestin minerallesme zonlar igerirler.

Bu calisma, Sivas-Ulag yoresinde yeralan 9 adet s6lestin mostrasinda gergeklegtirilmistir. Bu alanlardaki
solestinler, yataklanma tipleri ile bunlara eglik eden taban kayas: litolojisine gore;

1. Karbonatli-s6lestin (zebroid),

2. Kirntili-s6lestin (yumrulu),

3. Evaporitli-solestin (bantly) ve

4. Masif-s6lestin (som)

seklinde farkl tiplere ayrilmaktadir. Bu yataklardaki solestinler kristallenme ve mikrodokusal 6zelliklerine

ore ise;
. a. Cubuksu-prizmatik,

b. Tabuler ve

c. Lifsi-iginsal

kristaller olmak iizere 3 temel petrografik tip sergilenmektedir.

Farkli yaglardaki formasyonlar iginde yeralan degigik solestin tiplerinde yapilan sivi kapinim ¢aligmalarina
gore; Orta-Ust Eosen'deki masif solestinlerin (Tip 4) homojenlesme sicakliklart 320°-360° C Oligosen'in kirinti-
I1 s6lestinlerinin (Tip 2) homojenlesme sicakliklari 260°-290° C, Orta Miyosen'deki masif solestinlerin (Tip 4)
homojenlesme sicakliklari ise 220°-270° C arasinda yogunlagmaktadir. Bu tiplere ait tuzluluk degerleri ise fark-
11 olmayip, ortalama % 14-23 NaCl egdegeri arasinda degigmektedir.

Bulunan yiiksek sicaklik ve tuzluluk degerleri Sivas-Ulag havzas: Tersiyer stlestin minerallesmelerinin olu-
sum siirecinde hidrotermal-zemin suyu etkilerin oldugu goriigiinii desteklemektedir.

ABSTRACT: The known economically important celestite mineralizations of Turkey, is located in Young Sivas
evaporite basin. Tertiary sediments of the basin has different celestite mineralization zones of Upper Eocene-
Midle Miocene age.

This study is held on 9 celestite occurrence which are found at Sivas-Ulag vicinity. These celestites are divi-
ded into 4 groups according to the relationship between bedding types and the host rock. These groups are;

1. Carbonate-celestite (zebroide),

2. Detrital-celestite (nodular),

3. Evaporite-celestite (banded) and

4, Massive-celestite (solid).

These occurrences are also divided into 3 main petrographic types according to their crystallization and mic-
rotextural characteristics. These types are;

a. Elongated-prismatic,

b. tabular and

c. fibrous-radial crystals.

Due to the fluid inclusion studies carried on different celestite types, which are found in different aged forma-
tions, the homogenization temperatures of massive celestites (type 4) in Middle-Upper Eocene, concentrate bet-
ween 320°-360° C, detrital celestites (type 2) in Oligocene, between 260°-290° C and massive celestites (type 4)
in Middle Miocene between 220°-270° C. The salinities of these types do not differ from one to another and are
about 14-23 % NaCl equivalent. These high salinity and temperature values support the idea of hydrothermal-
underground water effects during the formation of Tertiary celestite mineralizations at Sivas basin.
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ISLAMKOY (KULP-DIYARBAKIR) YORESINDEKI SULFURLU
CEVHERLESMELERIN MINERALOJIK VE DOKUSAL OZELLIKLERI

MINERALOGICAL AND TEXTURAL FEATURES OF THE SULPHIDE MINERALIZA-
TOINS IN ISLAMKOY (KULP-DIYARBAKIR) REGION

Muharrem AKGUL FiratUniv.Miih.Fak Jeo.BL., ELAZIG

OZ: Inceleme alam Diyarbakir iline bagh Kulp ilgesinin yaklagik 15 km KB'sminda yer almaktadwr. Caligma
alaminda ii¢ farkli stratigrafik birim bulunmaktadir. Bunlar Paleozoyik yash Bitlis Metamorfitleri, Jura-Kretase
yagh Kulp Ofiyoliti ve Alt Miyosen yagl Lice Formasyonu'dur. Giineydogu Anadolu Bindirme Kugagi iizerin-
de yer alan ¢aligma alaninda litolojik birimler birbirleriyle tektonik dokanak iligkisi sunarlar.

Siilfiirlii cevherlesmeler ultrabazik kayaglar icerisinde diizensiz cepler ve kafalar geklinde bulunmaktadir.
Asil cevher mineralleri kalkopirit, pirit, pirotin, manyetit ve sfalerittir. Daha az alarak da pentlandit, linneit, kro-
mit, ilmenit mineralleri goriilmiigtiir. Yiizeysel islevler sonucu olugmug ikincil mineral olarak markazit ve li-
monit bulunmaktadir. Siilfiirlii cevherlesmelerde ornatma dokusu ve ayrilim dokular: yaygin olarak izlenmekte-
dir. Omatma dokusu en fazla kalkopiritlerde daha az olarak da manyetit ve pirotinlerde goriilmektedir. Bu
cevherlesmede yaygin olarak gériilen bir diger doku gekli ise ayrilma dokusudur. Incelenen omeklerde kalkopi-
rit-sfalerit, sfalerit-kalkopirit, sfalerit-pirit ve pirotin-pentlandit ayrilimlar1 goriilmektedir.

Cevherlesmenin, magmadan erken safhada siilfit silikat sivisinin ayrimlagmasi ve siilfiirlii fazin kismen
kristallesmig silikatlar1 ornatarak olustufu disiiniilmektedir.

ABSTRACT: The studied area, Islamkdy Region, is situated in 15 km s (approx) NW of Kulp township of Di-
yarbakar. Three different stratigraphic units are present in the studied area, Paleozoic Bitlis Matemotphics Juras-
sic- Cretaceous Kulp Ophiolite and Lower Miocene Lice Formation. The studied area is situated on the South
East Thrust Zone and the units exhibit tectonic contacts.

The sulphide mineralizations appear as irregular pods and pockets within ultrabasic rocks. The dominant ore
minerals are chalcopyrite, pyrite, pyrrhotite, magnetite and sphalerite.. In lesser amounts pentlandite, linnaite,
choromite and ilmenite are present. Secondary minerals are marcasite and limonite. The sulphide mineralizations
exhibit replacement and exsolution textures extensively. Replacement textures are mostly related to chalcopyrite
and in lesser extends to magn ite and pyrrhotite. The sulphide mineralizations show extensive exsolution textu-
res; chalcopyrite from sphalerite, sphalerite from chalcopyrite, pyrrhotite from sphalerite and pentlandite from
pyrrhotite are the most common exsolutions.

The mineralizations, probably, formed as sulphide phase reacted with then partly crystalized silicate phase.
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SOGUT MAGMATITLERININ PETROGRAFISI VE JEOKIMYASI

THE PETROGRAPHY AND GEOCHEMISTRY OF THE SOGUT - BILECIK
MAGMATITES

Onder KAYADIBI Ankara Univ. Fen. Fak. Jeo. Miih. B6l., ANKARA
Yusuf Kagan KADIOGLU Ankara Univ. Fen. Fak. Jeo. Miih. Bol.,, ANKARA
Dogan AYDAL Ankara Univ. Fen. Fak. Jeo. Miih. Bol., ANKARA

OZ: Caligma alanimn en yagh birimini olugturan temel karmagii, bashaca Sogiit magmatitleri, Calt: meta-
morfitleri ve kiregtagi, grovak ve spilitten olugan Karakaya formasyonu olugturmaktadir. Temel karmagig
bolgeye Jura Gncesi allokton olarak yerlegmistir. Bunun iizerine Otokton olarak Liyas yash Bayirkdy formasyo-
nu ve Orta Jura -Alt Kretase yagh Bilecik Kiregtagi ¢okelmektedir. En iistte ise Paleosen yaglt Yenik6y andeziti
ve Miyosen yagh Kiire formasyonu yeralmaktadir.

S6giit magmatitleri; Siraca granodiyoriti, Bor¢ak graniti ve Calti magmatitleri olmak iizere ii¢ grup altinda
incelenmigtir.

Calti magmatitleri baglica gabro, diyorit, granodiyorit, granit ve bunlan kesen aplitik ve pegmatitik dayklar-
dan olugmaktadir.

Arazi ve Laboratuvar galigmalari sonucuna gére; Sogiit magmatitlerine ait olan granitoyidlerin "S" tipinde,
kalkalkalen ve carpigma iiriinii oldugu belirlenmigtir.

ABSTRACT: In the study area, the oldest unit is the basement complex which is mainly composed of S6giit
magmatites. Calti metamorphites and Karakaya formation. The Karakaya formation is represented by limestone,
greywake and spilite. The basement complex was emplaced in the Pre-Jurassic as allochthonous. Following the-
se units. Liassic Baywrkoy formation and Middle-Jurassic Upper-Cretaseous Bilecik limestone are precipitated
as autochthonous. At the top of all these units Paleocene Yenikoy andesite and Miocene Kiire formation are pla-
ced.
Sogiit magmatite is studied as three rock units. Siraca granodiorite; Borgak granite and Calti magmatite. The
Calt1 magmatite is mainly represented by gabbro, diorite, granodiorite and granite which all these are cut by ap-
litic and pegmatitic dykes.

According to the results of the field investigation and geochemical analyses, the granitoid of the S6giit mag-
matite is "S" type, calcalkaline in composition and products of the collision.
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TURKIYE' DE GAYLUSIT OLUSUMU: MINERALQJIK PETROGRA-
FIK - JEOKIMYASAL - FIZIKOKIMYASAL OZELLIKLERI

GAYLUSSIT FORMATION IN TURKEY: MINERALOGICAL - PETROGRAPHICAL-
GEOCHEMICAL - PHYSICOCHEMICAL PROPERTIES

Fikret SUNER ITU Maden Fakiiltesi, Maslak -ISTANBUL

0Z: Ulkemiz 6zellikle evaporatif olugumlar agisindan zengin sayilabilecek depolanmalara sahiptir. Borat, jips
ve soda yataklari, soz konusu bu birikimlerden baghcalandir. Gaylusit, bu olugumlardan soda birikimleri ile be-
raberlik gosteren ve Na,C0;.CaCO;.5H,0 seklinde formiile edilen bir, ¢ift karbonattir. Diger iilkelerde de son
derece nadir olarak olugan ve lokal depolanmalar yapan bu mineral, diinyada da ancak birkag yorede tespit edil-
mistir. Genellikle diger ¢ift karbonatlarla beraber bulunan Gaylusit, iilkemizde de benzer gekilde, Ankara (Bey-
pazari) bolgesinde Miyosen yagl Hirka Formasyonu igersinde ve alt seviyelerinde, Sortit (Na,CO5.2CaCO,),
Pirsonit (Na,CO;.CaC0O5,2H,0) gibi ¢ift karbonatlar ile olusum birliktelii gostererek tespit edilmigtir. Bu ¢a-
lisma ile, s6z konusu olusumun, mineralojisi, petrografisi ve jeokimyasal ¢zellikleri incelenmig, denge diyag-
ramlan yardimiyla olugum ve gosterdigi parajenezler, fizikokimyasal yonden deBerlendirilmig; ABD Gaylusit
olusumlan ile kargilagtirmalar yapilmigtir. Bu amagla, mikroskopik incelemeler; binokiiler, polarizan ve Tara-
mal1 Elektron Mikroskopileri (SEM) kullamilarak yapilmig, XRD ve DTA ozellikleri aragtirilmigtir. Saf numu-
neler iizerinde olusum ve kokensel niteliklerin tespiti amach iz element analizleri, spektrofotometrik yontemler
kullanilarak gergeklestirilmigtir. Elde edilen sonuglar, daha 6nceki ¢aligmalar ile bolgede bulunan Trona, Nah-
kolit gibi Na-karbonatlar ve Sortit, Pirsonit gibi Na-Ca-karbonatlarda tespit edilen bulgular ile kargilagtirilarak
yorumlanmig ve gesitli denge ve kismi basing diyagramlan kullanilarak olugum kosullan tartigiimigtir. Ince-
lemeler sonunda Gaylusitler'in hizli bir olugum evresi gecirerek ¢okeldii; yaklagik es boyutlu yapilar olugtur-
dugu; tek bir seviye boyunca siireksiz bir dagilim gosterdigi; diger ¢ift karbonatlar ile ardalanmali seviyeler yap-
madi1 tesbit edilmigtir. Gaylusitler' in Ca, Na ve su aktivitelerinin genig etkisi altinda ve bu parametrelerin
degisimlerine bagli olarak; havzadaki birikimlerin de, ¢zellikle olugum sonrasi korunma mekanizmalarinin ge-
lisimi ac1sindan 6nemli rol oynadif: diigiiniilmektedir. Uyumsuz ergime sistemleri ile de iligkili olabilecek olan
Gaylusit ve benzer bu tiir lokal olusumlar ¢zellikle Nahkolit, Trona gibi 6nemli evaporatif yataklarin varliklari-
nin tespit edilmesi agilarindan son derece Snemlidir.

ABSTRACT: Turkey has many economic evaporative deposits such as borates ,gypsums and sodas. Gaylussite,
a kind of double carbonate, has been formed generally together with soda occurences and formulated as
Na,C0,.CaC0,.5H,0. This mineral had been deposited very rarely in all over the world and determined only in
some specific areas. Gaylussites has been found in the province of Ankara (Beypazart) in Miocee volcanosedi-
mentary sequences together with other double carbonates such as Pirrsonites and Shortites under the similar ac-
cumulation conditions as it has also been determined in other evaporative deposits. In this study, the minerologi-
cal , petrographical and geochemical properties of this occurence has been investigated; the formation conditions
and paragenesis of Gaylussites evaluated using phase diagrammes. Microscopic studies have been done by con-
ventional and SEM techniques; XRD and DTA properties have also been investigated. In order to obtain more
data about genesis, trace element contens of Gaylussite have been determined using spectrophotometric met-
hods. The results have been interpreted by making comparison with those of the studies of Trona, Nahcolite,
Shortite and Pirrsonites; the formation conditions have been discussed. As a result of the studies it was determi-
ned that Gaylussites had been formed in a short a sudden period of deposition; in equal dimensions and irregular
lenses. Activities of Ca, Na and water were very effective in the formation of Gaylussites in relation to the pre-
sence of Shortite and Pirrsonites. The volcanic material has also played an important role in preservation of oc-
curences. Gaylussites and other similar local formation are very important because of the determining properties
of the evaporative occurences
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SARIKAYA (MILAS) PEGMATOIDINDEKI ALBITIZASYON

THE ALBITIZATION IN THE SARIKAYA (MILAS) PEGMATOID
Ismail BILGIN 1.U.Miih.Fak.Jeo.Miih.Bél. Avcilar Kampiisii Avcilar - ISTANBUL

OZ: Sarikaya Pegmatoidi Milas ilgesinin 13 km. kuzeyinde gézlii gnayslar i¢inde yer almaktadir. Pegmatoidin
yaklagik uzunlugu 1 km. olup genigli§i 2-35 m. arasinda degismektedir. Mineral bilegimi olduk¢a yalindir.
Plajioklas (diisiik albit ve oligoklas) + K.Feldspat (mikroklin ve pertit) + 3T Muskovit + Biotit + Kuvars + Tur-

malin.
Sarikaya Pegmatoidinin kuzeyinde ince taneli gnays giineyinde ise gozlii gnayslar yer almaktadir. Pegmatoi-
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din merkezinden yan kayaglara dogru (mineral bilegsimi agisindan) simetrik zonlanma gériilmektedir. Bu zon- -

lar kuvars-albit, hematit-kuvars-albit ve muskovit-biotit-albittir.

Pegmatoidden gnayslara dogru Na,O igerigi merkezde % 9-10 iken bu miktar yan kayag ile olan dokanaklar-
da % 2,45-3,10'na inmektedir. K,O ve Fe,05 igerigi yan kayaclara dogru artarken Al,O; iceriZi ise sabit kal-
maktadir.

Albitizasyon sonucunda zenginlesme gosteren Sarikaya pegmatoidi zayiflik zonlaninda yer almigtir, Yer al-
ma iglevi fay zonlari, kiviim sarniyerleri vb. bolgelerde daha kolay olmaktadir, Sodyum getirisine olasilikla
grovaklar neden olmugtur. Ayrica grovaklar bolgedeki metamorfik birimlerin ilksel kayaclarindan biri olarak

kabul edilmektedir.

ABSTRACT: The Sarikaya Pegmatoid crops out about 13 km in the north of Milas and occurs in augen gneis-
ses. It is nearly 1 km. long and width vary from 2 to 35 m. The mineral costituents observed in pegmatoid area
Plagoclase (low albite and oligoclase) + K .Feldspar (microcline and pertite) + Quartz + 3 T. Muscovite + Biotite
+ Turmaline.

The pegmatoid is bordered by fine grained gneisses at north and by augen gneisses at south. It shows appa-
rent symmetrical zonation from the core towards the both sides. In the same order this zonation is represented by
three mineral assemblages: Quartz-albite. Hematite-quartz-albite and Muscovite-biotite-albite. Due to these as-
semblages, chemical composition also change in a regular manner. Na,O content reachs up to 9-10% values at
the core and it gradually decreases to 2,45-3, 10 percentages at the border parts. K,O and Fe,O5 contents show a
similar gradual change, but in opposite direction while Al,O; seems to be nearly constant in all cases.

It's concluded that the Sarikaya Pegmatoid underwent albitization the Pegmatoid is found in the weakness zo-
nes of gneisses where the Na-rich fluids causing albitization were percolated through. The graywackes that are

the parent rocks of gneisses were served as the probably source for Na.
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SIVRIHISAR-GUNYUZU (ESKISEHIR) GRANITIK PEGMATITLERIN
MINERALOJIK OZELLIKLERI VE JEOKIMYASI

MINERALOGICAL PROPERTIES AND GEOCHEMISTY OF THE GUNYUZU-
SIVRIHISAR (ESKISEHIR) GRANITIC PEGMATITES

NuranDAG Dokuz Eyliil Uni., Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Bornova, IZMIR
Yasar KIBICI Siileyman Demirel Universitesi, Jeoloji Miihendisligi Boliimii, ISPARTA o
Ismet OZGENC  Dokuz Eyliil Uni., Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Bornova, IZMIR

OZ: Inceleme alanimin en yagh kayag birimi Paleozoyik yagh bagkalagim kayaclaridir. Bu kayaglar gnays -
granatsist-biyotitgist-kuvarsgist-kalksist-kristalize kirectas, mermer bilesimindedir. Bagkalagim kayaclari
icerdikleri indeks minerallere gore isimlendirilmigtir. Mesozoyik yaght granit-granodiyorit kompleksi bagkala-
sum kayagclarini kesmektedir. Magmasal ve bagkalasim kayaglari yer yer Pliyosen yagh seriler tarafindan dis-
kordan olarak ortiilmektedir. )

Biinyesinde pegmatit, aplit damarlar ve diyabaz dayklarinmn yer aldig: derinlik kayaglan Giinyiizii (Eskige-
hir) -Sivrihisar ¢evresinde yiizeylenir. Bunlar derinlik kayaglarin gesitli dogrultularda keser. Genellikle, pegma-
tit ve aplit damarlar diorit-granit (Kgd) ve granitporfir (Grp) iginde artmakta, granodiyorit I (Tgr) ve granodiyo-
rit IT (Kgr) i¢inde azalmaktadur,

Intriizif kompleksin yerlesimine ve sogumasma paralel olarak catlak sistemleri gelismigtir, Damarlarin bo-
yutlar gatlak sistemlerinin siireklilifine baghidir. Pegmatit ve aplit damarlarinin kalinliklar: 5 cm. - 70 c¢m. ara-
sindadir, Diyabaz dayklan farkli yap: ve dokudadir ve daima K-G dogrultusundadr.

Mikroskop ¢aligmalannda pegmatitler, primer olarak alkali feldspat (ortoklas-mikroklin), plajiyoklas (albit,
oligoklas), kuvars, az miktarda hornblend, biyotit, muskovit, epidot; sekonder olarak, serisit, klorit icerir.

Magmatik diferansiyasyon sirasinda, alkali feldspatlarin Rb, Rb/Sr, Rb/Ba icerikleri artmakta, buna kargn,
Sr, Ba, K/Rb igerikleri azalmaktadir. Bu elementlerin jeokimyasal davranigi potasyum elementi tarafindan kont-

rol edilmektedir.

ABSTRACT: The oldest lithologic type in the investigation area is Paleozoic aged metamorphic rocks. These
rocks are composed of gneiss-gamnetschist-biotiteschist-calcschist-crystalize limestone and marbles. They have
been named by their index minerals. Mesozoic age granite-granodiorite complex cut these metamorphic rocks.
The igneous and metamorphic rocks are uncoformably overlain by the Pliogene series.

The igneous rocks on which pegmatites, aplites veins and diabase dykes cropp out around Sivrihisar-
Giinyiizii (Eskigehir). They cut the igneous rocks in different directions. Especially, the amount of pegmatites
and aplites veins increase in the diorite - granite (Kgd) and graniteporphyr (Grp), whereas it decreases in the gra-
nodiorite I (Tgr) and granodiorite IT (Kgr).

The joint systems and fractures were formed parallel to cooling of the magmatic body during the intrusive
complex emplacement. The size of veins depends on the continuity of fracture. The thickness of pegmatite and
aplite veins various between 5 cm. and 70 cm. The diabase dykes are different structure and texture. They are al-
ways at N-S direction.

The microscobic investigation shows, that, these pegmatites consist mainly of alkaline feldspar (orthoclase,
microkline), plagioclase (albite, oligoclase), quartz and minor hornblende, biotite, muscovite, epidote as primary
minerals; chlorite and calcite as secondary minerals.

Rb, Rb/St, Rb/Ba contents increase in the alkaline feldspar, whereas Sr, Ba, K/Rb contents decrease during
the magmatic differantiation. The attituade of these elements are clearly controlled by potassium.
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SIVRIHISAR (ESKISEHIR) - GUNYUZU GRANITOYID KUSAGININ
JEOKIMYASAL OZELLIKLERI VE KOKENSEL YORUMU

GEOCHEMICAL PROPERTIES AND GENETIC INTERPRETATION OF THE SIVRI-
HISAR (ESKISEHIR) - GUNYUZU GRANITOID BELT

Yagar KIBICI Siileyman Demirel Universitesi, Jeoloji Miihendisligi Bolimii, ISPARTA )
Ismet OZGENG  Dokuz Eyliil Uni., Miihendislik Fakiiltesi, Jeoloji Miihendisligi B6liimii, Bornova, IZMIR
Nuran DAG Dokuz Eyliil Uni., Miihendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Bornova, IZMIR

0Z: Sivrihisar (Eskisehir) - Giinyiizii granitoyid kusagi, Sivrihisar intriizif kompleksinin giineydogusunda yer
almakta ve yaklagik 50 km?2 lik bir alani kaplamaktadir.

Inceleme alanindaki granitoyid kusag: Mesozoyik yaglidir ve dort ayrn kayag grubuna ayrilmigtir. Bunlar
yaglhidan gence dogru; diyorit-granit, granitporfir, granodiyorit I ve granodiyorit II geklindedir. Dort farkli tipte-
ki bu magmasal kayaclar farkli kosuilar altinda olugsmus olup, farkli yap1 ve dokudadir. Koyu renkli mineral
olarak, hornblend, biyotit, epidot, zirkon ve sfen icerir. Bu mineraller diyoritik yapiya dogru artmaktadir.

Bu kugaga 6zgii 15 adet ornegin ana ve iz element analizleri yapilarak granitoyid kugaginin kimyasal ve jeo-
kimyasal ozelligi ve kokeni belirlenmigtir. Intriizyon, I tipi granitoyid karakterindedir. K, Rb, St, Ba, Zr, Nb, Th,
Rb/Sr, La ve Ce konsantrasyonlar yiiksek, K/Rb, St/Ba konsantrasyonlan ise diigiiktiir.

Bazi iz element icerikleri acisindan volkanik yay ve carpigma sonrast granitoyidlerine benzerlik gdsteren
Giinyiizii (Eskigehir) granitoyidi, mineralojik-petrografik, jeokimyasal 6zelliklerine gore, kitasal kabuk+manto
malzemesinin boliimsel ergimesiyle olustugu ileri siiriilebilir.

ABSTRACT: Sivrihisar (Eskisehir) - Giinyiizii granitoid belt is situated at the south-east of the Sivrihisar (Eski-
sehir) intrusive complex and includes the area of approximately 50 square kilometers.

The granitoid is Mesozoic aged in the investigated area. The intrusive complex is further differantiated into
four rock groups. These rocks from the oldest to youngest are as follows; diorite-granite, graniteporphyr, grano-
diorite I and granodiorite II. The four different structures and textures. They consist mainly of hornblende, bioti-
te, epidote, zirkon, sphene as mafic minerals. These minerals increase towards the dioritic part of the body.

Fifhteen samples taken from this belt were analysed for major and trace elements. The chemical and geoche-
mical properties with respect to the origin of the infrusion are determined. This infrusion is I-type granitoid cha-
racter. It consist a high consentration of K, Rb, Sr, Ba, Zr, Nb, Th, Rb/Sr and a low concentration of K/Rb and
Sr/Ba.

It may be argued that according to its mineralogical - petrographical and geochemical properties the Giinyiizii
(Eskigehir) granitoid showing similarities to volcanic arc and post-collision granitoids in terms of the content of
certain trace elements is formed through partical melting of continental crust+mantel material.
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MUHENDISLIK JEOLOJISIi OTURUMU -II-

PI POMPA ISTASYONU TEMEL ZEMIN ETUTLERI
SOIL INVESTIGATIONS OF PI POMP STATION CONSTURACTION AREA

Umit ERDEM _ DSI Jeo. Hiz. ve YAS Dai. Bagk., ANKARA
Hiiseyin ERDOGAN DSI Jeo. Hiz. ve YAS Dai. Bagk., ANKARA
Ismail BAYKAL DSI Jeo. Hiz. ve YAS Dai. Bagk., ANKARA

0OZ: Bu caligmamizda, Elazi§ Igmesuyu Projesi kapsaminda yer alan PI pompa istasyonu yerlegim alaninda ya-
pilan temel zemin etiitleri ve Gnerilen ¢Oziim yontemleri anlatilmugtir. Yerinde ve laboratuvarda yapilan aragtir-
malar sonucunda yerlesim alan temel zeminin diigiik mukavemetli, yiiksek sikigabilirlik ¢zelliklerine sahip in-
ce taneli yumugak zemin sifinda yeraldii belirlenmigtir. Yapilan analizlerde bu alanin yiizeysel temel
ingaatina uygun olmadifi saptanmugtir. Bu nedenle kazikli temel sistemi ve zemin iyilegtirme alternatiflerinin
uygulanabilirligi aragtrilmugtir. Kazikli temel ingaati, siire ve maliyet agisindan uygun goriilmemigtir, Diger
bir alternatif olarak zeminin diigey drenaj yontemiyle konsolide edilerek iyilestirilebilecegi ve boylece yiizeysel
temel ingaatina uygun duruma gelebilecegi hesaplanmigtir. Bu goriiy dogrultusunda, diigey kum dren ve pre-
fabrik bant dren alternatifleri aragtiriimistir. Sonug olarak, zaman, iscilik ve maliyet agisimndan daha ekonomik
¢oziimler saglayan ve bu nedenlerle kullanimlan hizla yaygilagan prefabrik bant drenler tercih edilmigtir.

ABSTRACT: In this paper, soil investigations performed in the construction area of PI pomp station within Ela-
71§ domesticwater were explained. The field and laboratory test results showed that the foundation soil possess a
low strength and high compressibility charecteristics. According to foundation analysises performed by using
these soil investigation results, the construction area was not suitable for the shallow foundation. In order to find
suitable solution, applicability of pile foundation system and soil improvement methods were researched. Pile fo-
undation system was not found acceptable becaunse of having high installation cost and time, after alternative soil
improvement methods were examined in detail. It was determined that soil can be suitable for the shallow foun-
dation by appling the appropriate drainage system. By this opinion sand drainage and fabricated drains were exa-
mined in detail. Result of these studies, prefabricated band drains which offer the economic solitions in terms of

installation effort, cost and time were preferred.
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KOCKOPRU BARAJI ONARIM TUNELI KESISEN KAZIK KUYULARI
ENJEKSIYONLARI

THE INJECTION OF THE OVERLAPPING PILE HOLES IN THE TREATMENT
TUNNEL OF KOCKOPRU DAM

Nihat BUYUKBAY DSI Jeoteknik Hizmetler ve YAS Dairesi Bagkanligi, ANKARA
Salih MERCANOGLU DSI Jeoteknik Hizmetler ve YAS Dairesi Bagkanligi, ANKARA

OZ: Kogkoprii baraj yeri ve gol alani, ozellikle Siiphan Volkanimn sayisiz patlamalarindan etkilendigi i¢in ¢ok
karmagik bir yapiya sahiptir. Bazaltlar degil ama pilov lavlar ve kil birimleri duraylilik ve gegirimsizlik yoniin-
den biiyiik sorunlar arz etmektedir. Bu sorunun geleneksel enjeksiyon yontemleri ile ¢dziilememesi, kesigen ka-
zik kuyular1 enjeksiyonu y6ntemini zorunlu kilmigtir,

Kesisen kazik kuyulan: enjeksiyonlarmnda delikler, 17" ve 60 cm ¢aplarinda, birbirlerine 10 cm bindirmeli
olarak agilarak plastik betonla doldurulmustur. Gegirimsizlik ve yanal basinglara dayaram yoniinden aragtiril-
masi1 yapilan beton kangiminin en uygun olanmin 1m® lik bir karisim igin 846 litre su, 423 kg ¢imento ve 40
kg bentonit oldugu goriilmiigtiir.

Enjeksiyonlarin yapiminda ano sistemi takip edilmigtir, Buna goére 6nce A kuyularmin tiimiiniin delgi iglem-
leri yapilmig, icerisindeki sular pompolama sureti ile bogaltilmig ve 6nceden hazirlanan &zel karigumla doldu-
rulmugtur. C kuyular1 agilmadan 6nce 27 giinliik bir priz siiresi beklenmig ve ancak bu siireden sonra, bu kuyu-
larmn iglemine gegilmigtir.

Kuyu tabanina indirilen hortum yoluyla tabandan itibaren doldurulan kuyularm hem igerisinde kalan sularin
bosaltilmas: hem de kopriileme yapmamasi saglanmigtir,

Bu caligmalar sayesinde istenilen sonuglar alinmigtir,

ABSTRACT: Since Kogkoprii damsite and reservoir area have especially been formed by numerous eruptions
of Siiphan Volcano, they have a complex geological structure. It is impossible to settle the problems of permea-
bility and stability with the traditional grouting methods in this area. For this reason the pile method overlapping
up to 10 cm to each other which is going to penetrate 0.50 cm in to basalt has been suggested.

In the overlapping pile method, on the base of the treatment tunnel, the holes have been drilled 17" and 60
cm in diameters. The holes have been filled with a special mixture containing of 846 It water, 423 kg cement and
40 kg bentonite which has been detected in the result of a series of laboratory tests by means of the hoses hanged
down to the bottom of the holes. Before filling procedure, waters in the wells have been evacuated by pumping
out.
In the end of this study, There has been observed that our curtain had supplied both impermeability and stabi-

lity.
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KAYA ORTAMINDA YAPILAN BASINCLI SU DENEY VERILERI-
NIN BUREAU OF RECLAMATION YONTEMIYLE DEGERLENDI-

RILMESINE YENI BIR YAKLASIM

A NEW APPROACH TO THE EVALUATION OF WATER-PRESSURE TEST RESULTS
OBTAINED IN ROCK MASS BY BUREAU OF RECLAMATION METHOD

Fikri BULUT - KTU Miih, Mim. Fak. Jeoloji Miih. Bol., TRABZON
Suat BOYNUKALIN  KTU Miih. Mim. Fak. Jeoloji Miih. Bol., TRABZON
Fikret TARHAN KTU Miih. Mim. Fak. Jeoloji Miih. Bol.,, TRABZON
Remzi DILEK KTU Miih. Mim. Fak. Jeoloji Miih. Bél., TRABZON

0OZ: Miihendislik projelerinde temel kayasmin gegirgenliginin bilinmesi biiyiik bir 6neme sahiptir. Bilindigi gi-
bi, doygun ve doygun olmayan kaya ortamlarinda yapilan tek ve ift lastik basingli su deney verilerinin Bureau
of Reclamation tarafindan 6nerilen ampirik ifadeler veya grafikler yardimiyla degerlendirilmesi esnasinda bolge
tayini, basing hesabi vb. gibi zaman alic1 iglemlerle ugragmak zorunda kalinmaktadir.

Bu aragtirmada, permeabilite katsayisinin bulunmasinda kullamlmak izere, yukarida belirtilen iglemleri ge-
rektirmeyen, yeni bir grafik onerilmistir. Bu grafik, basinglt su deneyi yapilan zonda, ortamin permeabilite kat-
sayis1 biiyiidiikce, deney zonuna verilen su miktanmin artacag: digiincesine dayamlarak hazirlanmigtir. EZer
2m'lik bir deney zonunda 10 dakikada giden ortalama su miktar1 biliniyor ise, bu zonun ortalama permeabilite

katsayis1 Onerilen grafikten kolaylikla bulunabilir.

ABSTRACT: The determination of permeability of foundation rock has a great importance in engineering pro-
jects. As known, coefficients of permeability of saturated and unsaturated rock mass can be found by Bureau of
Reclamation method using single or double packer water-pressure test results obtained from drill holes. Howe-
ver, the determination of permeability cofficient by the Bureau of Reclamation method requires some time con-

suming processes. o ]
In this study, a new graphical method which doesn't need the processes indicated above is proposed for deter-

mination of coefficient of permeability. This graphic has been prepared with the idea of the amount of water in-
jected into the testing zone will increases as the permeability of rock mass increases. If the amount of average
water-flow in a 2 mefers test zone is known, avarage permeability coefficient of this zone can be found easily by

the proposed graphic.
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KAPADOKYA TUFLERINDE FiZIKSEL VE MEKANIK
DAVRANISLARINSICAKLIGABAGLIDEGISIMI

VARIATION OF PHYSICAL AND MECHANICAL BEHAVIOURS AS A FUNCTION OF
TEMPERATURE IN VOLCANIC ROCKS CAPPADOCIA

Mustafa ERDOGAN ITU Maden Fakiiltesi, Uygulamal Jeoloji anabilim Dah, Maslak, ISTANBUL
Erdogan YUZER ITU Maden Fakiiltesi, Uygulamali Jeoloji Anabilim Dali, Maslak, ISTANBUL

0Z: Kapadokya bolgesi volkano-sedimenter birimlerle ortiiliidiir. Bu bolgede stratigrafik olarak farkli evrelerde
olusan bes volkanik kaya¢ ayirtlanmigtir. Urgiip Formasyonu iginde yer alan tiif, lahar ve ignimbirit 6zelligi
gosteren bu kayaglardan bazilar, hafif ve yalitkan olmalar nedeniyle yapitagi seklinde degerlendirilmektedir.
Urgiip Formasyonunun tabaninda yer alan volkano sedimanter ¢zellikteki tiifitler iginde tarihi doneme ait kaya
kiliseleri ve yeralti gehirleri bulunmaktadir. Kavak iiyesi olarak adlandirilan bu birimde, giiniimiizde yeralt1
bosluklar agilmakta ve bunlardan soguk hava deposu ya da kiiltiir mantar iiretimi igin yararlaniimaktadir.

Bu bildiride, s6z konusu kayaglarin fiziksel ve mekanik ozelliklerinde sicaklik etkisiyle olugan deBisimler
ile degigsim nedenleri agiklanmaya ¢aligiimigtir.

Laboratuvar deneylerinde, Kavak Tiifiiniin 800 C°, Sartmadentepe ignimbiritinin ise 310 C* dolayinda agirt
genlesme sonucu pargalanarak dagildiklar1 gériilmiigtiir . Alkali oksit orant yiiksek olan Cavugini Tiifiiniin 700
C° dan sonra ergiyerek deformasyona ugradif: belirlenmistir. Tahar Tiifiiniin mekanik 6zellikleri 1280 C° ye ka-
dar iki kat artmig ve bu sicaklik deferinden sonra kayagta lokal ergimelere bagl deformasyonlar olugmugtur.
Karadag Ignimbiritinin 1450 C° ye kadar ergimeden sicaklifa dayandigi saptanmigtir. Bu kayag, igerisinde bu-
lunan sekonder aktif silis nedeniyle 800 C° den sonra agiri genlesmis ve olugan genlegme catlaklarinm etki-
siyle direng azalmast gostermistir.

ABSTRACT: Cappodacia region is generally covered by various volcano-sedimentary rocks. Stratigraphically
five different volcanic rocks are differentiated in the study area. This volcanic suites have been named as “Urgiip
Formation". Some of the rock types,such as tuffs, lahars and ignimbrites, are evaluated as building materials due
to their lightness and high quality of insulation properties. The churches and the subsurface cities established du-
ring early Christianity period were built by digging within the tuffaceaus rocks in the lowest part of the Urgiip
Formation. These tuffaceous rocks, which are named as Kavak Tuffs, are used as cool underground storage and
as produce mushroom in caves.

In this article, variations of the physical and mechanical properties of the volcanic rocks as a function of tem-
perature and their behaviours are explained.

It was observed during the laboratory experiments that the Kavak Tuffs were disintegrated above 800 C° and
Sarimadentepe ignimbrites around 300 C°. The mechanical properties of the Cavugini tuffs, which have high
alkaline oxide ratio, were improved upto 700 C°. The lithology was deformed by melting above this temperature.
The mechanical properties of the Tahar tuffs were two-fold improved and local deformations were noted above
this temperature related to the partial melting. It was also determined that the Karadag ignimbrites could be hea-
ted upto 1450 C° without any partial melting. This lithology was excessively expended after 800 C°, because of
its secondary active slica content. This led is to considerable resistance loss via extension joints developed du-

ring the extension.
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SEHIRICI METRO KAZILARINDA YAPILAN JEOTEKNIK
OLCUMLER VE ISTANBUL METROSUNDAN ORNEKLER

GEOTECHNICAL MEASUREMENTS IN URBAN SUBWAY EXCAVATIONS AND
EXAMPLES FROM THE ISTANBUL SUBWAY

Ismail ERIS ITU Maden Fakiiltesi, Uygulamali Jeoloji Anabilim Dal1, Maslak, ISTANBUL

0OZ: Biiyiikk ve modern sehirlerin en dnemli yeralti ulagim aglanni olugturan metrolar, ana istasyonlardan ve
bunlar biribirine baglayan paralel tiiplerden meydan gelmektedir. Havalandirma bacalari, istasyonlar arasi em-
niyet cepleri, makas yerleri ve baglant: tiinelleri sisiemi tamamlayan difer yapilardur.

Istanbul, Ankara, Izmir gibi biiyiik kentlerimizde bu tiir ulagim aglarinin yapimina baglanmig olmasi sevin-
diricidir. Ancak, kentlerimizdeki yogun yapilagma, yiiksek binalar ve karmagik alt yap: nedeniyle kazi ¢aligma-
lart giicliikle yapilabilmektedir. Kazi1 sirasinda olusan kaginilmaz (zorunlu) deformasyonlarin siirekli artmas
ve kontrolunun gecikmesi sonucu etkilenme bélgesi iginde kalan yapilarda stabilite problemlerini meydana getir-
mektedir. A¢ik kazilarda ve tiinellerde meydana gelen deformasyonlarin kontroliine yonelik etkin Gnlemlerin
alinmasi, bu alanlarda uygun 6l¢iim agmin olugturulmas: ve Olgiimlerin siirekli yapilmast ile miimkiindiir. Olu-
san deformasyonlarin tiirii, miktar1 ve yonii kazinin boyutlarina, ortamm litolojik, yapisal, dokusal ve fiziko
mekanik 6zellikleri ile yeralt1 suyu durumuna bagiidir.

Bildiride acik kazilarda ve tiinellerde yapilan jeoteknik 6lgiimler anlatilmakta, Istanbul metrosundan Smek-

ler verilmektedir.

ABSTRACT: Subways, the most important underground transportation nets of big and modern cities, consist of
main stations that are connected to each other by parallel tubes. Ventilation galleries, security cavemns between
stations, switches and connection tunnells are other structures completing the system.

Because of the density of buildings in big cities, inevitable deformations occur due to excavation that resul-
ting stability problems. The control of these deformations in tunnels is possible only by constituting appropriate
measurements continuously.

In this it is stated that geotechnical measurements in excavations (surface and tunnel) and examples are given

from the Istanbul Subway.
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TUNELLERDEKI DEGISIK KOKENLI ARAZI BASINCLARININ ET-
KIiLERI UZERINE KARSILASTIRMALI ARASTIRMALAR

COMPARATIVE RESEARCHES ON THE EFFECTS OF INITIAL STRESSES OF DIFFE-
RENT ORIGINS UPON TUNNELS

Mahir VARDAR ITU Maden Fakiiltesi, Jeoloji Miihendisligi Boliimii, ISTANBUL
Edwin FECKER Tiibingen Universitesi, Tiibingen, ALMANYA

OZ: Tiinel miihendisliinde karsilasilan beklenmedik arazi basinglarinin kgkeni farklr olabilmektedir. Bunlarin
bir boliimii kalin kayag ortiisiiniin olusturdugu biiyiik litostatik basinglar veya topografya, tektonizma, magma-
tizma ya da heniiz dengelenememig gerilme bogalmalar1 nedeniyle karsilagilan gerilmelerdir. Arazi basinglari-
min difer bir boliimii ise, genelde su ve zaman etkisiyle ve kayacin minerolojisi, jeokimyast, dokusu ve bilegimi
nedeniyle ortaya ¢ikan yiiksek kabarma ve sigme basinglaridir. Tiinel miihendisligi agisindan ele alindiginda;
kazi, saglamlagtirma ve tiinel yapimu bitirilinceye kadar gegen siire iginde etkili olan ve dogal (primer) gerilme
durumunun degigtirilmesiyle ortaya ¢ikan arazi basmglarma "ikincil (sekonder) gerilmeler”" adi verilmektedir.
Bu siire iginde olugabilecegi gibi, degisen cevre etmenleri ve ortam kosullart nedeniyle ve kayactaki fiziksel ve
kimyasal degigiklikler sonucunda ortaya ¢ikan basinglara da "iigiinciil (tersiyer) gerilme" kokenli basinglar de-
nilmektedir.

Bu ¢aligmada, kabarma-gismeye baglt agir1 basinglarin goriildiigii Freudenstein/Almanya Demiryolu tiineli
ile kaz1 ve imalat sirasinda aktive olan ¢ok biiyilk arazi basinglan etkisindeki Ayag/Tiirkiye demiryolu tiineli,
orneklenerek kargilagtirilmaktadir. Onerilen ve uygulanan yontemlerle alinan ¢nlemleri tartigmaya agan bu ¢a-
Iismada, ayrica yeni tasanm yaklagimlan da tamtilmaktadr.

Freudenstein tiinelinde biri rijit, dtekisi esnek olmak tizere iki ayr1 i¢ kaplama uygulamas: denenmigtir. Rijit
i¢ kaplama, tabanda v e dayanaklarda ¢ok yiiksek basmnglarin olugmasina neden olmug ve heterojen dagilim
gosteren sisme-kabarma basinglarini yenebilmek i¢in dairesel kesite yonelinmigtir. Tabanda betonarme ters ke-
mer olugturularak, altina 6zel bir deformasyon yastif1 seklinde caligan, 1.2 metre kalinlliilnda "Blaehton"
(genlesmis kil) serilmigtir.

Ayag Demiryolu tiineli Ayas Agz1 km 6+647 den sonda ise bu kez latent plastik davramgh ortamda etkili
olan ikincil gerilmelere kars1 koyabilmek ve birikimli deformasyonlar, i¢ beton kaplama prizini alincaya kadar
denetleyebilmek amaciyla, i¢-dig kaplama arasina c¢epegevre esnek bir deformasyon dolgusu (siinger) yerlesti-

rilmigtir,

ABSTRACT: Unexpected initial stresses faced in tunnel engineering can be of different origins. Some of them
are great lithostatic over burden perssures and setresses formed by topography, tectonics, magmatism or unba-
lanced unloadings. Some parts of stresses appearing due to effect of water and time and mineralogical compositi-
on, geochemistry and matrix of rocks are swelling pressures. When it is considered from tunnel engineering po-
int of view, earth pressures effective during excavation, supporting and until the tunnel is completed are called as
secondary stresses. They can also be formed by changing conditions and parameters, chemical and physical
changes in rocks and be called as tertiary stresses.

In this study, the Freudenstein tunnel of Germany in which excessive swelling pressures appear is compared
to the Ayas railway tunnel of Turkey under great intial stresses with examples. In this study starting a discussion
on the suggested and applied methods, new design approaches are also introduced.
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LECELIK DOLGU MALZEMESININ SIKISMA VE DIGER BAZI
JEOTEKNIK OZELLIKLERI UZERINDE BIR ARASTIRMA

A RESEARCH ON THE COMPACTION AND SOME GEOTECHNICAL
PROPERTIES OF LECELIK FILL MATERIAL

Fahri QZBAYOGLU Gazi {Jni. Mith.-Mim. Fak. Ingaat Miih. Bs1., ANKARA
Nail UNSAL Gazi Uni. Miih.-Mim. Fak. Ingaat Miih. Bsl., ANKARA

OZ: Toprakkale-Iskenderun otoyolu iizerinde , Delihalil volkanik formasyonuna ait, bazalt kokenli piiskiiriik cii-
ruf, bu ingaatta bagar1 ile kullamlmig olup, gerekli bazi ozelliklerinin incelenmesi soz konusu olmugtur. Bu
malzemenin fiziksel ve kimyasal 6zellikleri, sz konusu bu malzemenin genig bir kullanim alan: olduunu gos-
termektedir. GT ve CBTG katkilarinin yaminda, poroz zelliklerinden dolayi, kum dren, emici katman, filtre
malzemesi ve hafif olugu nedeniyle de istinad duvarlan arkasmmn dolgu materyali, puzzolonik ozellikleri ile de
belirli oranlarda kiregle karigtinlarak stabilizasyon malzemesi olarak kullanilmasi séz konusu olabilmektedir.

- Legelik yol malzemesinin, yararl 6zelliklerinden dolayi, yol temeli ve dolgu kisumlarinda, gelecekte bagar
ile kullanilabilecegi elde edilen test sonuglarindan anlagilmagtur.,

ABSTRACT: The fill material called Legelik is a volcanic slag of basaltic origine, belong to Delihalil volcanic
formation, was used succesfully during the construction of Toprakkale-Iskenderun Highway. The physical, che-
mical and geotechnical investigations on the properties of these material, show the wide spectrum of use in the
road construction. Besides GT and CBTG additions, due to the porous structure of this material, Legelik aggre-
gates can be used as Filter materials, as sand drains and as absorbant layer behind the retaining walls. This mate-
rial can be added to the soaked lime by certain amount because of the pozzolanic properties.

Due to the usefull poperties of the Legelik road material, this material can be used in the road base and road

fill material in future.
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AYRISMANIN ANDEZITLERIN PETROGRAFIK, KIMYASAL VE
JEOMEKANIK OZELLIKLERINE ETKISI

INFLUENCE OF WEATHERING ON THE PETROGRAPHIC CHEMICAL AND GE-
OMECHANIC PROPORTIES OF ANDESITE

Mehmet Yalgin KOCA D.E.U. Miihendislik Fakiiltesi, Jeoloji Mithendisligi Bélimii Bornova-IZMIR
Necdet TURK D.E.U. Miihendislik Fakiiltesi, Jeoloji Miihendisligi B6liimii Bornova-IZMIR

OZ: Bu calismada Izmir Hafif Rayl: Sistem kapsaminda, Konak ve Poligon semtleri arasinda Hatay caddesi bo-
yunca 100 m aralikla ortalama 40 m derinlige kadar yapilmig sondajlardan alinan andezit ve aglomera drnekle-
rinin ayrigma dereceleri makroskobik olarak tammlanmig ve arazide yapilan ayrisma derecesi tayinlerinin dog-

rulufunu saptamak igin farkli derecede ayngmug ¢ok sayida numunenin;

a) Petrografik incelemesi yapilarak her ayrigma derecesi i¢in modal bilesim tablolan1 hazirlanmig ve ayrica,
bu tablolarda ayrigmaya bagh olarak geligen ikincil mineraller de gézlenilmege caligilmus,

b) Kimyasal analizleri yapilarak ana element oranlari belirlenmege ¢aligimus,

¢) Tek eksenli basma dayanimi ve nokta yiikleme dayamm deneyleri yapilmagtir,

Boylece, volkanik kayaglarin gozlemsel olarak, yapilan ayrigma derecesi tayinlerinin dogrulugu farkh yon-
temlerle belirlenmede ¢aliglmagtir,

Modal analizlerinden ayrisma derecesinin artmastyla andezitler icersinde yeralan, Plajioklas, Biyotit, Amfi-
bol, Piroksen ve Mikrolit oranlarmin azaldig1 volkanik cam oramnin ise arttif1 gozlenmistir. Kimyasal analiz
sonuglar: ise ayrigmanin, kayagtaki Si0,, K,O ve kizdirma kaybt oranunt artirdigs, ALO, MgO, Ca0 ve TiO,
oranmin azalmasma sebep oldugu ve Fe,0; ve Na,0 oraninda 6nemsenecek bir degisime sebep olmadifi goz-
lenmistir. Ayrica, ayrigma derecesi arttik¢a andezitin tek eksenli basma ve nokta yiikleme dayanim degerinin
arasindaki oramn da azaldig1 gozlenmigtir.

Bu tebligde, andevit ve aglomeralarin aynigma dereceleriyle, petrografik modal analizleri, kimyasal ana ele-
met oranlari ve jeomekanik 6zellikleri arasinda belirlenen iligkiler tablolar ve grafikler halinde sunulacaktir.

ABSTRACT: In this study, the weathering grades of andesite and aglomerate samples taken from the boreholes
drilled at approximately 100 m apart and 40 m deep, along the Hatay street between Konak and Poligon areas,
within the framework of Izmir Light Rail Transport System, have been established macroscobicly and the follo-
wing further investigation have been carried out on the weathering grade determined samples to chock the appli-
cabilitiy of observational weathering grade determinations.

a. Petrographic study of the rock samples were carried out and modal analysis tables were prepared for each
weathering grade and the secondary minerals developed as a results of the weathering also been noted.

b. Main element ratio's were determined from the chemical analysis.

¢. Uniaxial compressive strengh and point load strength index values were determined.

Thus, the weathering grade of the volcanic rock established by observations were tried to be proved by diffe-
rent methods.

Modal analysis have shown that with increasing weathering grade, plagioclase, biotite, amphibolite, pyroxe-
ne and microlite ratios decrease, and volcanic glass ratio increases in andesites. Chemical analysis results have
shown that the increase in the weathering grade has incraesad the SIO,, K,O and ignition loss ratios, decreased
Al,0;, MnO, CaO and TiO, ratios and caused no noticable change in Fe,0; and Na,O ratios. Additionally, it has
been observed that as the weathering grade increased, the ratio between the uniaxial co ' oressive strength and
the point load strength index of andesite decreased.

In this presentation, the relations determined between the weathering grades, petrographic modal analysis,
chemical main element ratios and geomechanical properties of andesites and aglomerates will be presented in

tables and as graphs.

69



47. TURKIYE JEOLOJI KURULTAYI 1994 BILDIRI OZLERI

SEDIMENTOLOJI OTURUMU -I-

SELF, DERIN-DENiZ KOMPLEKSINDE FASIYES ANALIZLERI:
KIRKGECIT FORMASYONU (ORTA EOSEN-OLIGOSEN),
BASKIL, ELAZIG

FACIES ANALYSIS ON DEEP-SEA, SHELF COMPLEX: KIRKGECIT
FORMATION (MIDDLE EOCENE-OLIGOCENE), BASKIL,ELAZIG

Mehmet OZKUL S.D.U. Miihendislik-Mimarlik Fak. Jeoloji Miih. Bolimii, ISPARTA
I. Erdal KEREY F.U. Miihendislik Fak. Jeoloji Miih. Béliimii, ELAZIG

OZ: Elazi1 batisinda kuzeydogu-giineybat1 dogrultusunda uzanan Orta Eosen-Oligosen yagl Kirkgegit Formas-
yonu ¢ogunlukla derin-deniz, az miktarda gelf fasiyes topluluklarindan olugan kompleks bir depolanma rnegi
sunar. Havza Orta Eosen baginda yay gerisinde blok faylanmalara bagli olarak meydana gelmigtir.

Fasiyes analizleri sonucu derin-deniz yelpazesinin ig, orta ve dig boliimleri ile yamag, havza diizligi, karbo-
nat selfi ve self 6nii karbonat fasiyes topluluklart ayrt edilmigtir. Istifin alt ve orta bolimlerinde yer alan i¢ ve
orta yelpaze fasiyes topluluklar: toplam kalinligm ortalama 2/3'tini teskil ederler. I¢ ve orta yelpaze kanallart
cogunlukla konglomeralarla doldurulmugtur. Dig yelpaze cokellerinin en belirgin ozelligi yukar1 dogru kalinla-
san megaistiflerin tekrarlanmasidir. Bu ¢okeller inceleme alaminin batisinda iyi geligmistir. Olgiilil kesitlerin
{ist diizeylerinde yer alan karbonat selfi, havzanin kuzey kenarlar1 boyunca dar bir serit halinde uzanur. Self Onii
karbonatlar: kalkarenit ve kalsiruditlerin karbonat camurtaglar ile ardalanmasindan ibarettir. Yamag ¢okelleri
kalin tabakali, kaba taneli, fosilli kalkarenit-karbonat camurtagt ve konglomeratik s18 kanal dolgular1 ve yer yer
kayma - yikilma yapilar ile temsil olunur. Havza diizligi fasives toplulugundan pelajik, yart pelajik ¢okeller
baskindir. Fasiyes analizi yapilan Kirkgegit Formasyonu bir biitiin olarak siglagan bir istiftir.

ABSTRACT: Middle Eocene - Oligocene Kirkgecit Formation, which extends in the direction of northeast - so-
uthwest in the west of Elazig, exhibits a complex depositional feature, consisting of broadly deep - sea facies as-
sociations and fewly shelf one. The basin is formed due to block faultings at the back - arc in the begining of
Middle Eocene.

As a result of facies analysis, inner, middle and outer parts of deep - sea fan, slope, basin plain, shelf and fore
- shelf carbonate facies associations are differentiated. Inner and middle fan facies associations settled in the lo-
wer and middle parts of the sequence are of approximately of the total thickness. Inner and middle fan channels
are mostly incised with conglomerates. The most indicative features of the outer fan sediments are alternation of
thickening upward megasequences. The outer fan sediments are developed well in the west of the study area.
The carbonate shelf that are founded at the upper levels of the measured sections extends in the form of a narrow
zone along the northern margins of the basin. Fore shelf carbonates consist of calcarenite, calsirudite and carbo-
nate mudstone alternations. Slope deposits are represented thick-bedded, coarse-grained, fossiliferous calcareni-
te-carbonate mudstone and conglomeratic shoal channel fill and slide and slump structures somewhere. Hemipe-
lagic and pelagic sediments are dominant in the basin plain association. Kirkgegit Formation, on which was

made facies analysis is totaly a shoaling upward sequence.
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CAYRAZ KARBONAT PLATFORMU'NUN SEKANS STRATIGRAFIK
ANALIZI: HAYMANA BASENI (ORTA EOSEN)

SEQUENTIAL STRATIGRAPHIC ANALYSIES OF THE CAYRAZ CARBONATE
PLATFORM: HAYMANA BASIN (MIDDLE EOCENE)

Attila CINER H.U. Jeoloji Miihendisligi Boliimii,, Beytepe, 06532- ANKARA
Max DEYNOUX  Institut de Geologie, 1 rue Blessig, 67084, Strasbourg-FRANSA

0OZ: Liitesiyen yagh Cayraz formasyonu si/az derin (<80m) bir lagiin ile gevrili, birka¢ metre kalinliktaki niim-
miilit banklarmin ¢evrimsel olarak gozlemlendigi bir karbonat platformu ile temsil edilir.

Kalinlig1 600 metre'yi bulan iki platform Sisteminden (PS) olugan Cayraz Karbonat Platformu (CKP) birbir-
lerinin igine gegmis Ana Sekans (AS) ve Ana Birim (AB) olarak adlandirilan daha kiigiik boyutlu sekanslara bo-
linmiigtiir. fgerdigi fasiyeslere gore bir¢ok AS ve AB tammlanmig olup hepsinin ortak 6zellifi tane boyunun
yukar1 dogru kalinlagtigi ve genelde sellenme yiizeyleri ile sinurh istifler olugturmalaridir. AB ve AS'ler para-
sekans ve parasekans setlerine benzerlik gostermektedirler.

AS'lerin zaman ve mekan iginde takip edilmesi sonucu birinci Platform Sistemni'nin (1.PS) bir onlap jeometﬂ—"

si ile de gozlemlenebilen transgresif bir sistem i¢inde olugtugu sOylenebilir. Goreceli deniz seviyesi degisimleri-
nin sebebi tam olarak bilinmese de biiyiik bir olasilik]a yoresel tektonizma ile ilgilidir. .

{kinci Platform Sistemi (2.PS) ¢ok homojen bir siibsidans esnasinda basen dig1 etmenlerce kontrol edilen
kiiciik capli deniz seviyesi degisimlerinin kontroliinden geligmis yi§igimsal bir sistemdir.

ABSTRACT: Lutetian aged Cayraz Carbonate Platform (CCP) is pepresented by a shallow to sligtly deep
(<80m) lagoon bounded by nummulitic banks. 600 m thick CCP is made up of two Platform Systems (PS) which
can be subdivided into Elementary Sequences (ES) and Elementary Units (EU). Several Es and Eu can be defi-
ned depending on their facies and facies associations. They all show coarsening up regressive sequences boun-
ded by flooding surfaces. EU and ES closely resemble to parasequence and parasequence sets.

Vertical and lateral arrangement of ES in the first Platform System (1.PS) indicate a transgressive (retrogra-
dational) pattern also witnessed by an onlap geometry. Although the causes of relative sea level changes are unc-
lear, regional tectonics seems to be a good candidate.

The second Platform System (2.PS) is represented by aggradational sequences controlled by small scale al-
locyclic sea level changes in a homogeneously subsiding basin.
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ILIMAN KUSAK ISKELETLI KARBONAT BIRIKIMLERINE BIR
ORNEK: KOP FORAMOLU (MIYOSEN), KOP DAGLARI,
DOGUANADOLU

AN EXAMPLE OF TEMPERATE SKELETAL CARBONATE SEDIMENTS:
KOP FORAMOL (MIOCENE), KOP MOUNTAINS, EASTERN ANATOLIA

Cemil YILMAZ KTU Jeoloji Miih. B6liimii 61080/TRABZON
Hasan KOLAYLI KTU Jeoloji Miih. Boliimii 61080/TRABZON

OZ: Giincel olarak N30 ve S30 enlemleri disinda yer alan karbonat ¢okelim alanlarindaki birikimler 1liman ik-
lim kosullar: tarafindan kontrol edilir. Ana iskeletli karbonat bilegenlerinin bentik foraminifer, barnacle ve
mollusklarin olugturdugu bu birikimler yer yer ekinoderm, bryozoa, ostracod, siinger spikiilii, ahermatipik mer-
can ve solucan tiipleri de igerir. Orta enlemlerde yer alan ve tropik kugak karbonat birikimlerinden ¢dkel doku
ve biota toplulugu icerigi ile ayrilan bu birikimler foramol olarak adlandirilir. Miyosen siirecinde yaklagik N35-
N40 enlemleri arasinda yer alan Kop daglar yoresinde thman kogullarin kontrol ettigi bir foramol birikimi ge-
lismigtir. Tanetagi/moloztagt dokusunda gelisen birimdeki iskeletli taneler baghica bentik foraminifer kirecli
kirmizi alg, pelecypoda, bryozoa ve ekinitlerle temsil edilir. Karbonatsiz bilesenler orta-kotii boylanmali, koge-
li kuvars, ultramafik ve volkanik kaya¢ kirmntilarndan olugur. Tonya Ust Kretase Sahinkaya Kiregtagi, Bowen
havzas: Permiyeni ve Yeni Zelenda Senozoyik kiregtas: ile benzer ve ortak yanlar tagtyan Kop foramolunun
cokel yapr ve doku 6zellikleri birimin, yiiksek enerjili ve s1g bir karbonat diizligiinde ¢Skeldigini gosterir.

ABSTRACT: The carbonates currently located out of the N30 and S30 latitudes are controlled by the tempera-
te-climate conditions. These carbonates those main skeletal grains are composed of benthic foraminiferas, bar-
nacles, calcareous red algae and mollusc, rarely contain bryozoan, echinoderms, sponge spicules and warm tu-
bes. This group has been termed foramol and the assemblage is typical of the temperate-water carbonates. In the
Kop Mountains area which is situated between N35-40 latitudes during the Miocene, a foramol deposition which
is controlled by the temperate conditions was developed. The limestone, is mainly skeletal grainstones and ruds-
tones; skeletal grains include benthic fromanifera, pelecypoda, calcareous red algae, bryozoa and echinoderm
fragments. Benthic foraminifera, pelecypoda and calcareous red algae remains are dominant but bryozoan-rich
and echinoderm rich limestone are locally present. The peloids are very rare or absent. Non-carbonate grains are
quartz, volcanic and ultramafic rocks fragments. The Miocene limestone in the Kop Mountains shows similar
characteristics with temperate Upper Cretaceous Sahinkaya (Tonya) limestone, Permian limestone of Bowen Ba-
sin and Cenozoic limestone of New Zealand.



