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Yahyal (Kayseri) Yoresi Karbonat Yankayach
Pb-Zn Cevherlesmelerinin Kursun izotoplarl Incelemesi
Lead Isotope Systematics of the Carbonate-Hosted Pb-7n Deposits in
Yahyali (Kayseri) Region
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OZ.- Karbonat yan kayagli Pb-Zn cevherlesmeleri Yahyali (Kayseri) yoresinde yaygin olarak yer al-
maktadir. Cevherlesmelerin biiyiik cogunlugu faylar ile iligkili olup, az sayidaki cevherlesme yan ka-
yaglar ile uyumludur. Cevherlesmelerin yataklanma tipindeki bu farkliliga ragmen, diger jeolojik
ozellikleri bilyiik oranda benzerlikler gostermektedir.

Bu ¢alisma kapsaminda 6nceki yillarda, saha, mikroskopi, kayag kimyasi ve kiikiirt izotoplari incele-
mesi yapilmis olan Géyniik, Sugati, Celaldagi Desandre ve Sucati cevherlesmeleri ele alinarak, bun-
larda Pb izotoplar jeokimyasi calismast gergeklestirilmistir.

Incelemede ele alinan karbonat yan kayagli Pb-Zn cevherlesmelerine ait galenit Orneklerinin
20Pb/2%Pb, 27Pb/2%4Ph ve 208Ph/204pp izotop oran degerleri Goyniik cevherlesmesi i¢in 18.968,
15.741 ve 39.074, Sugati cevherlesmesi i¢in 18.808, 15.751 ve 38.983, Celaldag: Desandre cevher-

lesmesi igin 18.702, 15.715 ve 38.883, Demircilik cevherlesmesi icin ise 18.618, 15.727 ve 38.852
bulunmustur.

Galenitlerin Pb izotopu verilere gore; cevherlesmeler genel anlamda bir kiime/grup olusturacak bi-
cimde yigilma gostermektedir. Pb izotoplari oran degerleri, radyojenik kursun bollugundan ziyade
homojen bir dagilima sahiptir. Cevherlesmelerin cografik konumu, yan kayag yasi, cevherlesme ti-
pi, tektonostratigrafik konum ézellikleri ve 6348(%6) degerleri ile Pb izotoplart oran degerleri arasinda
herhangi bir iligki bulunmamaktadir.

Yahyali yoresinde yer alan karbonat yan kayagli Pb-Zn cevherlesmelerinde: cevherlesmelerin olusu-
munda etkin olan metal iyonlarinin Dogu Akdeniz yéresindeki kitasal kabugun riflesmesinin bir iirii-
nii oldugu ve Pb izotoplari bakimindan séz konusu olan homojenlesmeyi ya kaynagin homojen ol-
masl ya da derinlere sizan sularm ismip tekrar yiikselirken temel kayaglardan etkilenmelerinin sagla-
dig1 sonucuna ulagilmistir.

ABSTRACT.- Carbonate-hosted Pb-7Zn deposits are commonly seen around Yahyali (Kayseri).
Whilst most of these are related to faults, a few numbers are concordant with the wall rocks. Despi-
te the differences in the formations of the deposits, they are similar in other geological features.

In this study, Pb isotope systematic of Goyniik, Sugan, Celaldagi Desandre and Sucati deposits, for

which the field, microscopy, rock chemistry and sulfur isotope systematic were investigated previ-
ously, were performed.
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The mean of *®Pb/**Pb, * Pb/**Pb and *®*Pb/**Pb ratios of 5 galena samples from each deposit we-
re found to be 18.968, 15.741 and 39. 074 for Goyniik deposit, 18.808, 15.751 and 38.983 for Suga-
1 deposit, 18.702, 15.715 and 38.883 for Celaldag: Desandre deposit, and 18.618, 15.727 and
38.852 for Demircilik deposit in respective order.

The distribution of isotopic ratio values had a well defined cluster for each deposit, but not a linear
trend defining enrichment in radiogenic lead. There were no systematic relation between the Pb iso-
topic ratio values and geographic locations, wall rocks ages, mineralization types, tectonostratig-
raphic position features and §"S,,, values. '

The Pb-Zn deposits located around the Yahyali region were formed under the influence of the rifting
processes in the Eastern Mediterranean. The homogenous Pb isotopic composition of the deposits
implies that either the source was homogenous or that the fluids (seawater) homogenised during its
transport through the basement rocks.
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Divrigi-Cetinkaya Dolaymndaki Demir Yataklarimn
Bolgesel Jeolojik Konumu
Regional Geological Setting of the Iron Ore Deposits in the Area Around
Divrigi-Cetinkaya Region
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OZ.- Sunulan calismada Divrigi A ve B kafa, Dumluca, Ekinbagi, Pinargézii ve Akdag demir yatak-
larinin bolgesel jeolojik durumlari irdelenmistir. Yukarida belirtilen demir yataklari igin oldukga fark-
It varsayimlar 6ngoriilmiistiir. Ancak bu yataklarin jeolojik konumlari, bolgesel ¢ercevede yeterince
incelenmemistir.

Yapilan ¢aligmaya gore Divrigi ile Cetinkaya arasindaki bolgede yer alan demir yataklarinin farkli ko-
numlarda ve farkli yaslardaki birimlerin i¢inde bulundugu ortaya konulmustur. Divrigi A ve B kafa’
da Dumluca ve Ekinbagi’ nda yer alan yatagin, yorede oldukca yaygin olan Ust Kretase yasli ofiyo-
litli karigigin iginde yer aldig1 goriilmektedir. Daha sonra gelisen granitoyid magmatizmasinin ofiyo-
lit ile kirectagi ve metamorfik kaya bloklarmin arasindaki zayif tektonik zonlardan yiikselmesi ve
komsu kayalar: etkilemesi son derece dogaldir. Bu durum, demir cevherlesmesinin dogrudan granit-
le ya da bazik ve ultrabazik kayalarla iliskili oldugunu gostermez. Demir yataklari, olasilikli ofiyo-
litli dizinin iist kesiminde volkanizmaya ya da platformu temsil eden karbonatlarin olusumuna etki
ederek olusmus ve daha sonra bu birimler ofiyolitli karigiga aktarilmigtir. Dogu Toroslar’ da her yer-
de bu tiir yataklarin bulunamayisinin nedeni, ofiyolitli karisigin tekdiize olmayan yapisidir.

Pinargozii (Davutoglu) demir yatagi, Maastrihtiyen yasli volkano-tortul dizisinin olusumuna kogut
olarak olusmustur. Sondajlarda derlenen 6rneklerde ayrica hidrotermal etkilerin iiriinii yogun alte-
rasyonun izleri gdzlenmektedir.

Akdag demir yatagi ise Eosen yasl bir havzada ¢okelen kirintil diizeylerde yer almaktadir. Oldukca
iyi yuvarlaklagmig demir ¢akillarinin varligi, cevherin tagindigimi gostermektedir. Dolayisiyla bu yata-
gin, eski bir ¢dkel ortamda olusmus bir yatagi temsil ettigi sylenebilir.

ABSTRACT.- Geological setting of Divrigi “A Kafa” and “B Kafa”, Dumluca, Ekinbagi, Pinargo-
zii and Akdag iron deposits are investigated in the presented study. Very different hypothesis are sug-
gested for these ore deposits. However geological settings of these deposits in regional context ha-
ve not enoughly examined. It has been brought to light, by this study, that the iron ore deposits bet-

ween Divrigi and Cetinkaya are found in the units that are in the different situation and different
age.

It is seen that Divrigi “A Kafa” and “B Kafa”, Dumluca and Ekinbagst deposits have taken place in
Upper Cretaceous ophiolitic mélange. Therefore, later uprising of granitic magmas through weak
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tectonic zones between ophiolite and limestone and metamorphic rock blocks and reacting them is
very natural. This situation doesn’t show that the iron deposition is directly related to either grani-
te or basic and ultrabasic rocks. These iron deposits have been formed relating to either a volcanism
in the upper part of ophiolitic suit or by accompanying to forming platform carbonates and later the-
se units are transported in ophiolitic mélange. The reason of not to be founding this type deposit is
the heterogeneous structure of ophiolitic mélange.

Pinargozii (Davutoglu) iron deposit has been formed by accompanying with Maastrichtian volcano-
sedimentary series. Furthermore it has been observed indications of intensive alteration that is pro-
duct of hydrotermal activities in core samples.

Akdag iron deposit take place in clastics that has deposited in an Eocene basin. Existence of well ro-
unded iron gravels indicates that the iron ore has transported. Therefore it can be said that this iron
deposit presents a sedimentary deposit.
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Orta Anadolu’daki Eski Altin Madenlerine Ait Arkeojeolojik Bulgular
Archaeogeological Findings Belongings to Ancient Gold Mines
in Central Anatolia
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OZ.- Anadolu’da, tarihoncesi donemlerden yakin gecmise kadar ¢ok sayida yerde arkeologlar veya
defineciler tarafindan ortaya ¢ikartilan taki, para ve diger esyalarda kullanilan altinin kaynagi yillardir
arastirmacilarin merak ettikleri bir konudur. Anadolu’da simdiye kadar isletilen ancak az sayida es-
ki altin madeni biliniyordu. Orta Anadolu Bélgesi’nde, ozellikle son yillarda MTA ve 6zel sirketler
tarafindan yapilan altin arama galismalari sonucunda, bazi eski altin madenleri yeniden kesfedilmis-
tir. Bunlar Pmargozii (Kangal-Sivas), Mahmatlar (Avanos-Nevsehir), ve Uckapili (Nigde) eski altin
madenleri ile Savcili (Kaman-Kirsehir) alti cevherlesmesidir.

Orta Anadolu’da belirlenen eski altin madenlerinin ortak 0zelligi, dordiiniin de metamorfik kayaclar
igerisinde olusudur. Uckapili ve Mahmatlar cevherlegsmesi mermer-sist, Saveili cevherlesmesi mig-
matitik gnays, Pinargdzii cevherlesmesi kuvarsit icerisindedir.

Bolgedeki eski altin madenlerinden, arkeojeolojik bulgular yoniiyle en zengini Pinargozii sahasidir.
Burada kuvarsitler igerisindeki KD-GB dogrultulu, birbirine paralel ve uzunluklari 500-600 m kadar
olan iki kirik hattt boyunca agilmug yarmalar izlenir. Birkag yiiz metrekare alana yayilan pasa yigin-
lar1 igerisinde boyutlar1 1-2 mm ye ulagan nabit altin taneleri goriiliir. Kirma, ezme ve Oglitme islem-
lerinde kullanilan tag aletler oldukga boldur,

Ugkapili’da, mermer ve kalksistler igerisindeki K40-50B dogrultulu, bresik kuvars-karbonat damar-
lar altin icermektedir. Ayrica sahanin degisik kesimlerinde kiigiik oyuk ve yarma izlerine rastlanmak-
tadir. Birincil cevher damarlarinin kuzeyindeki dere sedimanlarindan altin tretildigini gosteren pasa
yiginlart da goriilmektedir.

Mahmatlar’da mermer-sist dokanaklarinda veya mermerler igerisindeki bresik silislesmis zonlar al-
tin icermektedir. Burada eski altin igletmesine ait oyuk, kuyu, yarma ve galeriler gozlenir.

Saveil’da D-B dogrultulu, silisli-limonitli zon altin igeriklidir. Altin etiitleri sirasinda agilan arama
yarmalarindan birinde, damar boyunca acilmig fakat sonradan i¢i dolmus olan eski altin isletme yar-
masina rastlanmistir. Jeolojik-jeokimyasal veriler ve eski isletme izlerinin azlig1, burada énemli bir
tretimin yapilmadigini gostermektedir.

Orta Anadolu’daki eski altin isletmelerinde elde edilen Jeolojik, jeokimyasal veriler, basta Pmargo-
zii olmak tizere, Ugkapili ve Mahmatlar’da dénemin teknolojisine gore nemli miktarlarda altin iire-
timi yapildigini, Saveilr’da ise kiigiik Olgekli deneme iiretimi yapildigini gdstermektedir. Bu eski altin
madenlerinde gozlenen yarma, kuyu, galeri, pasa ve kirma-ezme-ogiitme taslari Anadolu madencilik
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tarihi agisindan dnemli arkeojeolojik bulgulardir. Haklarinda yazili herhangi bir kaynak olmayan bu
altin madenleri Roma, Hitit veya tarihdncesi donemde igletilmis olmalidirlar.

ABSTRACT.- The researchers have long been interested in the source of gold used in jewelry, co-
ins and other gold exhumed by archaeologists and treasure hunters at many sites in Anatolia from
the prehistoric ages to the recent years. So far, only a few ancient gold mines have been known in
Anatolia. Recently, some ancient gold mines have been rediscovered in Central Anatolia by MTA
and private companies in the course of gold exploration projects. These include Pinargozii (Kangal-
Sivas), Mahmatlar (Avanos-Nevsehir), and Uckapilt (Nigde) ancient gold mines and Savcili (Kaman-
Kirsehir) gold mineralization.

The comman characteristic of ancient gold mines from Central Anatolia is that all are hosted in me-
tamorphic rocks. The Uckapili and Mahmatlar occurrences are hosted in marble-schist, Savcili mi-
neralization in migmatitic gneiss, and Pinargdzii mineralization in quaritzite.

The most abundant archaeogeological findings among others come from Pinargozii area. There are
some trenches cut along two parellel fractures in quartzites, each striking NE-SW and having a
length of 500-600 m. Native gold grains having a size of 1-2 mm are observed in dump piles over an
area of a few 100m2. Stone tools used in breaking, crushing, and grinding processes are highly
abundant. At Uckapili, the N40-50W-trending brecciated quartz-carbonate veins in marbles and
schists contain gold. Besides, some dump piles seen in the northern part of auriferous veins indica-
te some gold has been produced from stream sands.

The brecciated-silicified zones found at marble-schist contacts or within marbles contain gold in
Mahmatlar area. Here, there are pits, shafts, trenches, and adits, all belonging to the ancient gold
operation.

The EW-trending silicified-limonitized zone from Savcilt area contains gold. During trenching for
gold exploration, an ancient trench was discovered, cut along a vein and later filled with pebbles.
The lack of findings of ancient gold mining combined with geological and geochemical data indica-
tes that no large-scale mining has been carried out here.

Geological and geochemical data obtained from ancient gold mines in Central Anatolia reflect that
significant amounts of gold have been produced in Uckapili, Mahmatlar, and particularly Pinargo-
zii areas considering the technological possibilities at that time. Yet a small-scale production should
have been tested at Savcili. These trenches, shafts, adits, dumps, and crushing-grindings stones are
important archaeogeological findings in the history of mining from anatolia. These gold mines ha-
ving no historical records are likely to have been operated in Roman, Hittite or prehistoric age.
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Bati Anadolu’daki Eski Altin Madenlerine Ait Arkeojeolojik Bulgular
Ve Bunlarmn Onemi
Archaeogeological Findings Belonging to Ancient Gold Mines
in Western Anatolia and Their Importance
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Bati Anadolu’da Canakkale, Balikesir, Kiitahya, Izmir, Manisa, Bursa ve Bilecik illerini kapsayan
bolge tarihoncesi donemlerden giiniimiize kadar madencilik faaliyetlerinin yogun olarak siirdiiriildii-
gt 6nemli bir alandir. Gegmisten giiniimiize tarim, su kaynaklari, denizcilik, ulagim, giivenlik gibi
bir¢ok etkenin yanisira, madencilik de degisik uygarliklarin yeserdigi alanlarin se¢iminde nemli bir
etken olmugtur. Bunun en belirgin 6rnegi tarihte ilk paranin basildig1 yer ve Lidya Kralliginin bagken-
ti olan Sardeis’tir (Sart Mustafa-Salihli-Manisa). Burada dere kumlarindan elde edilen altin Lidya
Krali Kroisos’un (MO.575-546) zenginliginin kaynagini olusturmaktaydi. Canakkale Bogaz1 girisin-
de stratejik bir liman kenti olan Troya uygarligimin gelisiminde, muhtemelen Astyra (Kartaldag-Ca-
nakkale) altin madenlerine yakinligi da etkili olmustur. Schliemann’in 1873 yilinda Troya’da buldu-
gu ve Geg Tung Cag1 (Troya VI: MO.1800-1200) sonlarinda yasayan Kral Priyamos’un hazinesi san-
digr altin siis egyalariin, gercekte Orta Tung Cagi’na (Troya II: MO.2500-2000) ait oldugu sonradan
anlagilmigtir.,

MTA tarafindan son yillarda Bati Anadolu’da yiiriitiilen maden arama caligmalar1 sonucunda, tarih-
sel kayitlarda varhgindan s6zedilmeyen altin cevherlesmeleri ortaya ¢ikartilmis olup, ayrintili arama
caligmalari ilerledikge, bu altin cevherlesmelerinden bircogunda gecmis donemlerdeki arama ve/ve-
ya isletme faaliyetlerine ait izler bulunmustur. Kartaldag, Madendag (Canakkale); Giimiiskoy (Kii-
tahya) ve Sart’da (Manisa) varligi bilinen eski altin-giimiis madenlerine ek olarak Sahinli, Kisacik
(Canakkale); Kiiglikdere, Beykoy (Balikesir); Korudanhk (Bilecik) ve Ovacik’da (Izmir) eskiden is-
letilmig altin madenleri yeniden kesfedilmistir. Bu madenlerden ikisinde bulunan odun kémiirii ka-
lintisinin C14 analizleri, MO.500 (Kartaldag) ve MO.2000 (Glimtiigkoy) yillarina tarihlenmektedir.
Ancak belirlenen bu tarihler bu madenlerin ilk ya da son iiretim evrelerini gostermemektedir.

Eski altin arayicilarinin dere kumlarindan bate yaparak altinli plaserleri belirledikleri, birincil cevher-
lesmeyi ararken de kuvars damari ve silislesmis zonlar1 hedef olarak sectikleri anlagilmaktadir. Gii-
niimiizde oldugu gibi dere kumlarinda bate yaparak birincil cevherlesmeyi aradiklart da gozden uzak
tutulmamasi gereken bir olasiliktir. Bolgedeki birgok kuvars damarinda gézlenen 50-100 cm cap ve
uzunlugundaki kiigiik oyuklar eski altin arayicilarinin 6rnek alim yerlerini gosterir. Kuvars damarla-
rindan alinan drnekler kirma, ezme ve 6giitme islemlerinden sonra, aynen dere kumlarinda oldugu gi-
bi batelenmekte; tava dibindeki konsantrede 6nemli oranda altin goriiliirse isletme hazirliklari yapil-
maktadir.
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Eski altin madenlerinde bulunan kuyular, galeriler ve pasa yiginlarmin yanisira; tag havanlar, kirma-
ezme-ogiitme taslar, oluklu taglar, konsantre havuzlari, arama asamasinda kullanilan teknigin daha
gelistirilmis bir bigimde altin isletmeciliginde de kullanildigint gdstermektedir.

Varligi once Kartaldag’da belirlenen, ancak islevi bilinmeyen oluklu taslarin Beykoy ve Korudan-
lik’da da bulunmastyla, bu taglarin altin iletmeciligiyle dogrudan iligkili oldugu anlagilmugtir. Bey-
koy ve Korudanlik’da bulunan gukurtaslarin konsantre biriktirme havuzlar olarak kullanildiklar: dii-
stiniilmektedir.

Eski altin madenlerinde bazen degisik islevli birgok tas alet bulunmakta (Beykoy ve Korudanhk),
bazen de bunlardan yalmz oluklu taslar (Kartaldag) veya yalniz altin ergitme firmi (Sart) gdzlenmek-
tedir. Kirma, ezme ve ogiitme islemlerinde kullanilan tag aletler aginmaya dayammli magmatik ve
metamorfik kayaclardan (dasit, andezit, granit, kuvarsit), oluklu taglar ise maden cevresindeki her
tiir kayactan yapilmaktaydi.

Bu madenlerde damar, yankaya, stok ve pasalardan alan rneklerin analizlerine gore, eski ¢aglar-
da ancak 10 gr/tondan yiiksek altin tenorlii kesimler igletilmig olmalidur.

Degisik altin madenlerinde bulunan tag aletlerin yeniden yapilandiriimasi (rekonstriiksiyon) ile eski
altin madenciliginde aramadan iiretim agamasina kadar kullanilan yontemler anlagilabilecektir. Elde
edilen bulgulara gore onerilen akim semasi sdyledir: altinli kuvars damart atesle 1sitilmakta, daha son-
ra {izerine su dokiilerek gatlatilmakta ve parcalanmaktadir. Kuvars damarina ait parcalar galeri ve ku-
yulardan disart ¢ikartilmakta ve kirma-ezme-ogiitme taglari yardimiyla ogiitiilmektedir. Belirli egim
ve uzunlukta dizilen oluklu taslar igerisinde suyla birlikte akitilan 6giitiilmiis malzeme igerisindeki
altin, bu oluklu taglarin belirli kesimlerinde konsantre olmaktadir. Bu agsamada oluklu taglar icerisin-
de dibe ¢okmeyen ince ve pulsu altin taneleri suyla birlikte akarak konsantre havuzunda birikmekte-
dir.

ABSTRACT.- The region including Canakkale, Balikesir, Kiitahya, Izmir, Manisa, Bursa, and Bile-
cik provinces in western Anatolia is an important area where mining activities have been effectively
continuing from the prehistoric periods to the present. Mining as well as agriculture, water sources,
maritime activites, communication, security etc. have played important roles in the selection of sett-
lement areas in which various civilizations had once emerged. The most striking example of this is
Sardeis (Sart Mustafa-Salihli-Manisa), the capital of Lydian Kingdom, in which golden coin was
first issued. Gold which was recovered from auriferous stream sands made the wealth of Kroisos, the
Lydian King (575-546 B.C.). In the development of Troy, a strategic port town near the mouth of
strait Canakkale, its proximity to the Astyra (Kartaldag-Canakkale) gold mines has probably beco-
me effective. Golden ornamental goods found by Schliemann at the site of Troian ruins in 1873 and
assumed as belonging to the treasures of Priamos, the king of Troy, who had ruled near the end of
Late Bronze Age (Troy V_:1800-1200 B.C.) have been later evidenced as belonging to the Middle
Bronze Age (Troy 1I: 2500-2000) indeed.

Recently, historically unrecorded gold-mineralized areas have been discovered during the mineral
exploration works conducted by MTA. By further studies, some records of exploration and/or mining
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activities have been found in many areas, belonging to the ancient periods. In addition to Kartaldag
and Madendag (Canakkale), Giimiiskoy (Kiitahya), and Sart (Manisa ) mines already known as an-
cient operations, Sahinli and Kisacik ( Canakkale), Kiiciikdere and Beykoy (Balikesir), Korudanhik
(Bilecik), and Ovacik (Izmir) areas which appear to have been mined in ancient periods, were redis-
covered. The remains of charcoal which has been found at two mining sites, have been dated at 500
B.C. (Kartaldag) and 2000 B.C. (Giimiiskdy) by C14 method. However, these dates indicate neither
their early nor late mining phases.

It is well understood that old prospectors found auriferous placers by panning stream sands and se-
lected quartz veins and silicified zones as exploration targets for primary ores. It is also probable
that they explored for primary ores by panning  stream sands as is the case in the present. The 50
to 100 cm across cavities throughout numerous quartz veins in region were probably sampling sites
of old gold prospectors. After breaking, crushing, and grinding processes, samples are panned in
the same manner as stream sands. If concentrate in the pan appears to contain considerable amo-
unt of gold, they make preparations Sfor mining.

The shafts, adits, and dump piles found near the ancient gold mines as well as stone mortars, bre-
aking-crushing-grinding stones, grooved stones, and concentration ponds indicate that techniques
used in exploration phases were also employed in mining phases in a more sophisticated way.

With discovery of grooved stones at Beykoy and Korudanlik, which have been already known from
Kartaldag, but whose functions have not been described properly yet, it has become evident that they
are directly related to gold mining activities. The hollow stones which are known Sfrom Beykoy and
Korudanlik, should have been utilized as accumulation ponds of concentrates. There are a lot of sto-
ne tools having a variety of functions at some ancient gold mines (Beykdy and Korudanlik) while
only grooved stones (Kartaldag) or only gold smelting furnace (Sart) are known Sfrom others. Stone
tools used in breaking, crushing, and grinding processes have been made of magmatic and meta-
morphic rocks (dacite, andesite, granite, quarzite etc.) which are enduring against abrasion while
grooved stones have been made of all kinds of rocks present in the viciniry of mining site.

On the basis of analytical results of samples collected from veins, walls rocks, stock piles, and dumps

near these mines, it is concluded that auriferous parts containing higher than 10 g/t Au, should ha-
ve been mined.

By reconstruction of stone tools used in various gold mines, methods employed from exploration to
production phases in ancient gold mining can be clarified. According to the available data, the fol-
lowing processes are employed; gold-bearing quartz vein is heated by making a fire and later split-
ted and broken up by pouring water on it. F ragment of quartz veins are carried away from adits and
shafts, and ground by means of breaking—crushing-grinding stones. The mixture of ground material
and water is fed into the sluice made of grooved stones, which are aligned with a given inclination
and length, and gold is concentrated at certain parts inside the sluice. At this stage, suspended gold

flakes and scales are flowed away along the sluice and eventually accumulated in concentration
ponds.
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Kiranard: (Kayseri) Kalay Cevherlesmesine Ait Ilk Jeolojik ve
Arkeojeolojik Bulgular
Preliminary Geologic and Archeogeologic Findings for Kiranard: (Kayseri)
Tin Mineralization

A. Necip PEHLIVAN, Selahattin YILDIRIM*, Ertugrul TUFAN",

Oktay TUVAR* , Erdogan YIGIT* ve Evren YAZGAN"
'MTA Kuzeybati Anadolu Bolge Miidiirliigii-Balikesir, (syildirim@mta.gov.tr)
“MTA Genel Miidiirliigii Maden Etiit ve Arama Dairesi, 06520-Ankara,

""MTA Dogu Akdeniz Bilge Miidiirliigii-Adana,

“"MTA Orta Anadolu Bilge Miidiirliigii-Sivas

OZ.- Kayseri ilinin yaklagik 10 km glineyinde Kiranard: ve Hisarcik kasabalarinin arasinda, Erciyes
Volkanitleri igerisinde yer alan Kiranardi kalay cevherlesmesinde MTA tarafindan yapilan aragtirma-
lar sonucunda elde edilen ilk jeolojik ve arkeojeolojik bulgular bildirinin konusunu olusturur.

Erciyes stratovolkani, Pliyosen’de baslayip tarihsel zamana kadar (4 milyon yil ila 0.002 milyon yil)
etkinligini siirdiiren alkali ve kalkalkali karakterde, bazalttan riyolite kadar degisen petrografik 6zel-
likteki lav, tiif ve piroklastik tirlinlerle temsil edilir.

Kiranardi kalay cevherlesmesi genellikle piroksen andezitler icerisindeki kirik ve catlaklarda izlenir.
Cevherlesmeyi kontrol eden ana kirik sistemi K40D’dur. Bunun yaninda K40B ve K15B dogrultulu
kiriklar da yer yer cevherlidir. Degisik dogrultuda kiriklarin kesisme bolgelerinde cevherlesme ve al-
terasyon artmaktadir.

Senir sirt1, Kaletepe ve Glimiigdere mevkilerinde olmak tlizere ti¢ ayri kesimde kalay cevherlesmesi
izlenir. Bunlardan en 6nemlisi Senir Sirti kuzey kesiminde, bir evin temel kazisinda ortaya ¢ikan
K15B dogrultulu kirik hattinda, agik bosluk dolgusu seklindedir. Burada, yaklagik 1 m kalinlik ve 10
m uzunluktaki cevherli zon igerisinde 0.1-5 cm arast kalinlikta hematit-manyetit-kassiterit damarcik-
lart izlenir. Cevherli zon ve c¢evresinde killesmis, karbonatlagmis ve yer yer limonitlesmis bir alte-
rasyon zonu yer almaktadir. Cevherli zon ve yankayag¢ 6rneklerinin kimyasal analizleri en yiiksek
%1.55 Sn, 1509 ppm Zn ve 30000 ppm As degerleri vermektedir.

Cevher mineralleri; hematit, spekiilarit, manyetit, ilmenit, ilmenomanyetit, rutil, anatas, sfen, sfale-
rit, kassiterit, brokit, pseudobrokit, mangan oksit mineralleri, orpiment ve realgardir. Kassiterit kris-
talleri 5-100 mikron arasi boyutlarda, hematitle kenetli ve hematitler icinde kapanim halindedir. Ay-
rica hematitin kafes yapisinda da kalay izlenmektedir. Diger mineraller K-feldispat, kristobalit, tridi-
mit, karbonat mineralleri ve serisittir.

Senir sirtinda K15B dogrultulu ve 10 m uzunluktaki 1G galerisi ile ana dogrultusu K40B olan, an-
cak K40D yonlii yoklamalar da bulunan 2G galerisi izlenmistir. Bunlarin duvarlarinda keski izi ol-
mayisi, yuvarlagimsi Kesiti ve agilis teknigini yansitan diger 6zellikleriyle Roma-Bizans donemi 6n-
cesine ait olduklar1 anlagiimaktadir. Killesmis, limonitli ve hematitli altere zonlari ve kirik hatlar ta-
kip edilerek siiriilmiis olan galerilerin kalay arama ve/veya igletme amaciyla agildiklari diigtintilmek-
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tedir. Bu galerilerin yanisira barinma amagli olarak agildig: diisiiniilen bir galeri de incelenmistir. Se-
nir Sirt’nin {izerinde yer alan diizliikte bulunan seramik (tugla-kiremit) ve obsidiyen pargalar ile du-
var yikintilart bu bolgenin eski bir yerlesim alani olduguna isaret etmektedir.

Volkanik yankayagli olusu, alterasyon deseni, mineral parajenezi ve jeokimyasal 6zellikleri g0zonii-
ne alindiginda, Kiranardi kalay cevherlesmesinin Bolivya ve Meksika’daki kalay yataklariyla benzer-
likler gdsterdigi anlagilmaktadir. Bolivya'daki “Porfiri-tip kalay yataklar” (Llallagua, Siglo Venti,
Uncia ve Cerro Rico de Potosi vb) dalma-batma siirecinde olusan sub-volkanik kayaclarla; Meksi-
kadaki “Meksika-tipi kalay yataklari veya Riyolit-yankayach kalay yataklar1” ise kita ici volkanizma
ile iligkilidir.

Anadolu’da arkeolojik buluntular arasinda tungdan (bakir+kalay) yapilmis malzemeye sik rastlanma-
sina kargin, kalayin nereden kargilandig1 konusu heniiz aydinlatilamamustir. Asur ticaret kolonileri ta-
rafindan Kayseri'nin 20 km kuzeydogusunda kurulan Kanis (Kiiltepe) harabelerinde arkeolojik ka-
zilarda bulunan kil tabletlerdeki yazilara gére; Asur iilkesinden Anadolu’ya kalay ve tekstil iiriinleri
getirilmekte, buna karsilik Anadolu’dan altin, giimiis ve demir gétiiriilmektedir. Anadolu’da kalayin
Asurlulardan &nce biliniyor ve kullaniliyor oldugu, dolayisiyla kalay madenciligi ve metalurjisinin
daha eskiye dayandigi soylenebilir. Nitekim, Celaller’de (Camardi-Nigde) 1986 yilinda bulunan an-
tik kalay isletmesi ile yakinindaki madenci kentinde yapilan arkeojeolojik arastirmalara gére, bura-
daki kalay isletmesinin tarihi MO.3000 yillarina (Erken Tung Cag1) kadar uzanmaktadir. Kiranard:
kalay cevherlesmesi de Anadolu’da bulunan ikinci eski kalay isletmesidir.

Bu ¢alismayla; Anadolu’da volkanizmayla iliskili bir kalay cevherlesmesinin varlig1 ilk kez ortaya
konmus, bu cevherlesmenin jeolojik, mineralojik, kimyasal bulgular1 diinyadaki benzer kalay yatak-
lartyla kargilagtirilmigtir. Ayrica, Anadolu’da kullanimi MO.4000 yillarinda baglayan kalayin nereden
gelmig olabilecegi konusunda yapilacak arkeojeolojik arastirmalara ve bulgulara katki saglanmistir.

ABSTRACT.- The present paper deals with the preliminary geologic and archeogeologic findings of
MTA for the Kiranard: tin mineralization between the towns Kiranard: and Hisarcik about 10 km so-
uth of Kayseri province.

The Erciyes stratovolcano that has maintained its activity beginning from Pliocene to the historical
time (i.e., from 4.0 to 0.002 ma) is represented by a sequence of lavas, tuffs, and pyroclastics ran-
ging petrographically from basalt to rhyolite and having alkaline and calc-alkaline character.

The Kiranardy tin mineralization occurs along fractures and cracks within pyroxene andesites. The
major fracture system controlling ore strikes N4OE. Besides, the N4AOW- and N15W- trending fractu-
res are also locally mineralized. At intersections of different fractures, mineralization and alterati-
on increase in intensity.

Tin mineralization occurs at three different sectors; Senir sirti, Kaletepe, and Giimiisdere. The mi-
neralized zone situated north of Senir sirti, the most important one among others is characterized by
open-space filling along a N15W-striking fracture, as recognized during excavation works in a bu-
ildingfoundation. Here the 0.1-5.0 cm thick hematite-magnetite-cassiterite veinlets are seen along an
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approximately 1 m width and 10 m long mineralized zone. Ore zone is surrounded by an alteration
envelope of argilization, carbonatization with local limonitization. Samples from ore zones and wall
rocks vyielded up to 1.55% Sn, 1509 ppm Zn, and 30000 ppm As.

Ore minerals are hematite, specularite, magnetite, ilmenite, ilmenomagnetite, rutile, anatase, sphe-
ne, sphalerite, cassiterite, brookite, pseudobrookite, manganese oxide minerals, orpiment, and real-
gar. Cassiterite cyrstals vary in size from 5 to 100 microns. They are interlocked with hematite crys-
tals or occur as inclusions within them. In addition tin is also found in the lattice of hematite. Other
minerals include K-feldispar, opal, cristobalite, tridimite, carbonates, and sericite.

At Senir Sirti, the 10 m long NI15SW- trending 1G adit and N4OW- trending 2G adit intersected by mi-
nor N4OE- trending adits are known. Due to the lack of chisel marks on the walls, their rounded pro-
files, and other features reflecting adit driving techniques it is evident that they belong to the pre-
Roman- Byzantine age. These adits should have been driven for exploration and/or mining for tin,
because they appear to have followed argillic, limonitic, and hematitic alteration zones and fractu-
res. In addition to these, another adit which is supposed to have been driven for sheltering was al-
so investigated throughout this study. Ceramic (brick-tile) and obsidian pieces and ruins of walls fo-
und at the flatness of Senir sirti reflect that this is an ancient settlement site.

Having regard to its volcanic host rock, alteration pattern, mineral paragenesis, and geochemical
features, the Kiranardi tin mineralization has similarities to those found in Bolivia and Mexico. The
porphyry tin deposits in Bolivia (Llallagua, Siglo Venti, Uncia, and Cerro Rico de Potasi etc.) are
closely as sociated with subvolcanic rocks generated by subduction processes whereas Mexican-type

tin deposits and rhyolite-hosted tin deposits in Mexico are associated with intra-continéntal volca-
nism.

Althought objects made of bronze (copper-tin alloy) are more frequently found archeological fin-
dings among others in Anatolia, it is unknown from where tin has been supplied. The clay tablets fo-
und during the archeological excavations in ruins Kanis (Kiiltepe) founded by the Assyrian trade co-
lonies 20 km northeast of Kayseri, say that tin and textile products have been brought to Anatolia
from the Assyrian country, conversely gold, silver, and iron have been taken away from Anatolia. It
can be inferred from this that thin has been known and used in Anatolia prior to the Assyrian age
and thus tin mining and metallurgy dates back to even older periods. Besides, archeological records
obtained from the ancient tin operation and nearby mining city, discovered at Celaller (Camardi-
Nigde) in 1986 document that tin mining goes back to 3000 B.C. (Early Bronze Age). The Kiranar-
di area has been the second old tin mining site.

In this study, a tin occurrence related to volcanism is first recognized in Anatolia and an analogy is
established between this mineralization and worldwide similar tin deposits on the basis of geologi-
cal, mineralogical, and chemical data and finally a contribution is made to the archeological inves-

tigations and available data regarding the source of tin which is known to have used in Anatolia as
early as 4000 B.C.
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Akoluk (Ulubey-Ordu) Epitermal Au-Ag-As-Sb
Cevherlesmesinin Jeoloji ve Jeokimyasi
Geological and Geochemical Characteristics of Akoluk (Ulubey-Ordu)
Epithermal Au-Ag-As-Sb Mineralization

Hiiseyin YILMAZ, Zeki YILMAZ, Abdullah DURSUN ve Saliha SARAC
MTA Dogu Karadeniz Bolge Miidiirliigii, 61010, Trabzon

0Z.- Akoluk epitermal Au-Ag-As-Sb cevherlesmesi Ordu ilinin 42 km. Giineyinde yer alir.

Sahada temeli Ust Kretase yash trakiandezit lav, tif ve piroklastikleri olusturmakta olup, Ust Kreta-
se-Paleosen yash volkano-sedimanter birim tarafindan ortiilmektedir. Bu volkano-sedimanter istifin
tzerine tamamen killesmis (illit-simektit-kaolen) dasitik-trakitik tiifler gelmektedir. Au-Ag-As-
Sb+Zn-Pb-Cu cevherlesmesini igerisinde bulunduran bu birimin iizerine Mn cevherlesmesi iceren
andezitik-trakitik tiif-breg arakatkili volkana-sedimanter istif, bunlarin da iizerine Tersiyer yagli an-
dezitik-bazalt lav ve piroklastikleri gelmektedir. Sahada tiim bu birimleri kesen geng dasit sokulum-
lari ve diyabaz stok, dayk ve silleri gozlenmektedir.

Epitermal Au-Ag-As-Sb+(Zn-Pb-Cu) cevherlesmesinin sahada KD-GB dogrultulu ana tektonik hat-
lar ve bu hatlara dik ikincil tektonik hatlarla iligkili oldugu diisiiniilmektedir. Sahada gozlenen bag-
lica alterasyon tipleri illitlesme, kaolenlesme, smektitlesme ve silislesmedir. Ayrica jips ve aliinit iz-
lenir. Baglica cevher mineralleri zinkenit, antimonit, realgar, orpiment, pirit, markazit, nabit altin ve
baz metal siilfidlerden olugur. En 6nemli gang mineraller barit ve florittir.

Cevherlesme illit-simektit-kaolinit zonu icerisinde diizensiz silisifiye kiitlelerde yogunlagmistir. Bu
zonlarda Au degerleri 19.0 g/t’a kadar ulasmaktadur. Silislesme icermeyen killi zonlarda da 1,5 g/t’a
varan degerler elde edilmistir. Ayrica silisifiye zonlarda baz metalce zengin damarlar bulunmaktadir.

ABSTRACT.- The Akoluk epithermal Au-Ag-As-Sb mineralization is located 42 km South of Ordu
province.

In the study area, the basement is constituted by Upper Cretaceous trachyandesitic lavas, tuffs and
pyroclastics which in turn are covered by Upper Cretaceous-Paleocene volcano-sedimentary series
intercalated with andesitic-trachytic tuff-breccia which in turn is overlain by Tertiary andesite-ba-
salt lavas and pyroclastics. All these units are cut by younger clacite instrusion and diabasic stocks,
dykes and sills.

The epithermal Au-Ag-As-Sb+(Zn-Pb-Cu) mineralization is thought to be associated with the ma-
Jor NE-trending tectonic lines and minor tectonic lines vertically intersecting them. Main alteration
types include illitic, kaolonitic, smectitic and silicic alterations. Besides, gypsum and alunite locally
occur. Main ore minerals are zinkenite, antimonite, realgar, orpiment, pyrite, marcasite, native gold
and base metal sulfides. The most important gangue minerals are barite and fluorite.

Mineralization largely occurs in irregular silicified bodies lying within illite-smectite-kaolinite zo-
ne. Au values reach up to 19.0 g/t from these zones. However, argillic zones contained as much as
1.5 g/t Au in addition, base metal-rich veins occur in silicified zones.
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Sfalerit Minerallerine Katodoliiminesans Uygulamasi — Kimyasal,
Dokusal ve Cokelsel Bilgiler Edinmek icin Pratik bir Teknik
Application of Cathodoluminescence to Sfalerite Ores - A Practical
Technique to Acquire Chemical, Textural and Depositional Information

Emin CIFTCi
Nigde Universitesi, M.M.F. Jeoloji Miih. Bél., 51200 Nigde

0Z.- Katodoliiminesans (CL), katot-1sin1 tiipiinde iiretilen elektronlarca uyarilan bir kati maddeden
yayilan 151k olup, giiniimiizde yerbilimlerinin degisik alanlarinda rutin olarak kullanilan bir teknik
olarak, doku ve bilesenlerin daha hassas nicel analizine ilaveten jenez, biiylime yapilari, mikroyapi-
lar, diyajenetik dokular ve mineral zonlanmas: hakkinda 6nemli bilgiler saglayabilmektedir. Daha
hassas nicel analiz i¢in, renk ve renk siddetini degerlendiren CL spektroskopisi gereklidir. Aksi hal-
de, CL gozlemleri bir bakima doku analiz teknigi olmaktan 6teye gidemez. Oysa CL rengindeki kii-
¢lik degisimler, son zamanlarda yaygin olarak kullanilir hale gelen sayisal goriintii kaydediciler (di-
jital kamera) ve degerlendiricelerin kullanimi ile liminesans siddeti ve renkleri kristal kafesindeki
veya kristaldeki kusurlarda mevcut CL-yayan veya CL-sondiiren merkezlerin sayisi ve gesidi tara-
findan belirlenir.

Dogu Pontidler Ust Kretase mezotermal-epimezotermal damar-tipi Cu-Zn-Pb yataklari, orta Toros-
lar karbonatli Pb-Zn damar-tipi yataklari, dogu Pontid Kuroko-tipi ve Kibris-tipi Ergani ve Kiire ma-
sif siilfit yataklar1 dahil, Tiirkiye'nin ana metalojeni bolgelerini temsil eden secilmig sfalerit drnek-
leri tizerinde CL incelemeleri yapilmustir. Elde edilen CL imajlari iizerinde yapilan yorumlar, mikrop-
rob analizleri ile elde edilen kimyasal bilgilerle oldukga iyi korelasyon gostermektedir. Murgul ve
Cayeli yataklari harig biitiin masif siilfit sfaleritleri diisiik Fe ve nispeten yliksek Mn, Cd ve Ag ige-
riklerinden dolay1 degisen siddette ve tonda katodoliiminesans vermektedir. Murgul ve Cayeli yatak-
larina ait sfaleritler, diisiik Fe iceriklerine ragmen CL vermemesi, yatagin isisal gegmisi veya igeri-
len demirin iki veya ii¢ degerlikli olmasi ile ilgili olabilir. Akoluk yatag: (Ordu) harig, biitiin damar
yataklarina ait sfaleritler, nispeten yiiksek demir igerikleri nedeniyle CL vermemektedirler.

Anahtar sézciikler: katodoliiminesans, sfalerit, Tiirkiye

ABSTRACT.- Cathodoluminescence (CL), now a routine technique that can provide invaluable in-
formation on genesis, growth fabrics, microstructures, diagenetic textures and mineral zonation, in
addition to enabling more precise quantification of constituents and fabrics, is the emission of light
from a solid which is excited by electrons generated in a cathode-ray tube. For more precise quan-
titative information, a CL spectroscopy is required to evaluate the color and intensity of color acqu-
ired. Otherwise, CL observations can only remain a fabric analysis technique to certain extent. Alt-
hough subtle variations in CL color recorded by a number of means including digital image captu-
ring systems that are becoming more popular, give important information through relating the lumi-
nescence intensity and color to chemical composition. The actual CL color is determined by number
and type of emission and quenching centers present in crystal lattice or on crystal defects.
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CL investigations have been carried on selected samples of interest representing the major ore dist-
ricts of Turkey including upper Cretaceous mesothermal to epimesothermal vein deposits of eastern
Pontides, carbonate-hosted Pb-Zn vein deposits of central Taurus Mountains, the Kuroko-massive
sulfide deposits of the eastern Pontides and the Cyprus-type Ergani and Kiire deposits. Interpretati-
ons of acquired CL images correlated fairly well with chemical information obtained through elect-
ron probe microanalyses (EPMA). Sphalerite ores from all of the massive sulfides but the Murgul
and the Cayeli deposits luminescence with varying intensity reflecting their low Fe, relatively high
Mn, Cd and Ag contents. Although sphalerites of the latter two deposits contained very low iron, the-
ir thermal history and ferrous/ferric iron ratios could account for their nonluminescent behavior.
Sphalerite ores from all the vein deposits excluding the Akoluk (Ordu) epimesothemal deposit did not
luminescence due to their relatively high iron contents.

Key words: cathodoluminescence, sphalerite, Turkey
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Akoluk (Ordu / KD Tiirkiye) Yatagindaki Sfalerit Cevherinde Yeni bir
Katodoliiminesans Aktivator Elementi — Hg nin Takdimidir
Reporting a New Cathodoluminescence Activator Element - Hg, in Sphalerite
Ore in Akoluk Deposit (Ordu | NE Turkey)

Emin Ciftci
Nigde Universitesi, M.M.F. Jeoloji Miih. Bél., 51200 Nigde

OZ.- Rutin bir teknik olarak katodoliiminesans (CL), belli cevher minerallerinin kimyasal bilegimi
ve mineral zonlanmas: hakkinda 6nemli bilgi saglayabilmektedir. CL, bir ¢ok florit, fosfat ve karbo-
nat minerallerinin karekterize edilmesinde kullanilirken, ¢cok az cevher minerali i¢in kullanilir. Bun-
lardan biri de sfalerittir. Sfalerit i¢inde bugiine kadar Mn, Cd, Cu, Ag ve Fe’* dahil hemen hemen bir
dizine aktivator elementin varligi rapor edilmistir. Akoluk yatagi (Ordu-KD Tiirkiye) ndan alian bir
sfalerit 6rnegi iizerince yapilan yeni ¢alismalar yeni bir aktivator elementin varligini ortaya ¢ikarmig-
tir. Geri-sagilimli elektron imaj olusumu (BSE) ve elektron proba bagl gri-tabanli CL kullanimi sfa-
lerit kristalinde bantlanmay1 dogrulamis, bu daha sonra elekton prob mikroanaliz (EPMA) ile kim-
yasal olarak teyit edilmistir. Aym 6rnek daha sonra cevher mikroskobuna bagli bir CL altinda ince-
lenmis ve bu bantli yap1 renkli olarak goriilmiistiir. EPMA verilerinin ayrintili degerlendirilmesi sfa-
lerit iginde yeni bir aktivator elementin varligint ortaya gikarmugtir. Bu caligma, civa elementinin sfa-
lerit kristal yapisinda aktivator element olarak davrandifini ve bal rengi-kirli sar1 ve soluk portakal
CL renkleri yaydigini rapor etmektedir.

Anahtar kelimeler: sfalerit, civa, Akoluk, katodoliiminesans

ABSTRACT.- As a routine technique, cathodoluminescence (CL) can provide essential information
on mineral zonation and chemical composition of certain ore minerals. CL is used to characterize
many fluorite, phosphate and carbonate minerals but very few ore minerals, one of which is sphale-
rite. Almost a dozen of activator elements in sphalerite have been reported to date including Mn, Cd,
Cu, Ag, Fe’* etc. Recent investigations on sphalerite ores from the Akoluk deposit (Ordu-NE Turkey)
indicated presence of a new activator element in sphalerite crystals. Using back-scattered electron
imaging (BSE) and gray-scale CL attached 1o an electron probe confirmed banding in the sphaleri-
te crystal, which is later reconfirmed by electron probe microanalyses (EPMA) in terms of chemistry.
The same sample is then investigated under CL attached to an ore microscope, which is also shown
this banding in color. Detail evaluation of the EPMA data disclosed presence of a new CL activator
element in sphalerite ore. This study reports that mercury in sphalerite crystal lattice behaves as an
activator element and emits honey-dirty yellow to pale orange CL colors.

Key words: sphalerite, mercury, Akoluk, cathodoluminescence
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Kuluncak ( Malatya ) Yoresindeki Fe — Oksitlere Bagh
Au, Ag, Cu, Pb, Th ve Nadir Toprak Elementleri (NTE) Olusumlar:
Au, Ag, Cu, Pb, Th, AND REE (Rare Earth Elements) Occurrences
With Fe-Oxide Affiliation Around Kuluncak (Malatya)

Yunus AY", Selahatin YILDIRIM*, Ozcan DUMANLILAR*, Hiiseyin YILMAZ ,
Omer TURGUT", Abdurrahman TABLACI", Halide DUMANLILAR"" ve
Abdullah KOCAK

" MTA Orta Anadolu Bélge Miidiirliigii, Malatya

"MTA Genel Miidiirliigii, Maden Etiit ve Arama Dairesi, 06520-Ankara

"“Cumhuriyet Universitesi, Miihendislik Fakiiltesi, Jeofizik Miihendisligi Boliimii, 58140 SIVAS

"UMTA Genel Miidiirliigii, Maden Analizleri Teknoloji Dairesi, 06520-Ankara

***** MTA Orta Anadolu Bolge Miidiirliigii, Sivas

OZ.- Kuluncak ( Malatya ) kuzeyindeki Fe — Oksitlere bagli Au, Ag, Cu, Pb, Th ve NTE cevherles-
meler; Ust Kretase — Paleosen yasgh Hasangelebi Siyenitoyidi’ne ve Orta Miyosen yasl Yamadag:
Volkanitleri’ne bagh olarak geligmistir.

Magmatizma ve cevherlesme iki ayri dsnemde ve ayri mineral parajenezleriyle karakteristiktir. 11k
cevherlesme evresi Ust Kretase — Paleosen déneminde gerilme tektonigi sonucunda olugmus riftles-
melere bagli gelismis levha i¢i alkali magmatizmayla iligkilidir. Geniz kalkerleriyle Hasangelebi Si-
yenitoyidinin dokanaginda diisiik Fe, F, Mn, Th ve NTE mineralizasyonlar izlenmektedir. Hasange-
lebi Siyenitoyidi diyorit, monzodiyorit, siyenitporfir ve nefelinli siyenitlerden olusmustur. Nefelinli
siyenitler, diyorit ve monzodiyoritleri kesmektedir.

Cevherlesme nefelinli siyenitlerle kirectaslariin dokanak olusturdugu alanlarda daha yogundur. Ay-
rica alkali karakterli magmatizmanin Ust Kretase yagli volkano-sedimanter seriyi metasomatizmaya
ugratmasi sonucu genisge bir alanda vermikiilitlesmis, skapolitlesmis .ve hematitlesmis zonlar ge-
ligmistir. Bu zon igerisinde kalinliklari 1-2 cm.’den Im."ye kadar degisen baritli, spekiilaritli, mala-
hitli, azuritli, kalkopiritli yer yer galenli ¢ok sayida damar ve damarciklar bulunmaktadir.

Orta Miyosen doneminde ¢arpigma sonrasi sikisma tektonigi sonucunda olugmus trakitlerin igerisin-
deki D - B, KB — GD dogrultulu tektonik hatlar boyunca manyetit ve hematitge zengin zonlar ikin-
ci cevherlesmeyi olusturur. Bu zonlarda Au, Ag, Pb ve Ba zenginlesmeleri izlenir. Trakitler, demir-
ce zengin Ust Kretase-Paleosen yash volkano-sedimanter seri igerisine sokulumlar1 sirasinda demiri
¢Ozerek ve zenginlestirerek tektonik hatlara damar ve damarciklar halinde yerlestirmistir.

Hasangelebi Siyenitoyidine bagl skarn tiirii cevherlesmeler ile Yamadag: Volkanitlerine bagli hidro-
termal cevherlesmeler de maksimum % 65 Fe, % 10 Cu, 215 gr/t. Ag ve 5 gr/t Au, % 10.2 Th ve
%1 U igeren damar ve damarciklar1 bulunmaktadir.

Styenitoyidler ile kiregtaglarinin ¢ok genis bir yayilim sunmalari ve cevherlesmenin siyenitlerin kub-
be kesiminde bulunmasi, bélgede ortiilii Cu-Au-Ag-Th ve NTE cevherlesmesinin bulunma olasihigi-
n gliclendirmektedir.
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ABSTRACT.- The Au,Ag,Cu,Pb,Th and REE occurrences with Fe -oxide affiliation, related to Ha-
sangelebi Syenitoid of Upper Cretaceous-Paleocene age and Middle Miocene Yamadag Volcanics.

Both magmatism and mineralization are characterized by distinct mineral paragenesis representing
two different phases first phase of mineralization developed in relation to intra-continental alkali
magmatism generated as a result of rifting triggered by tensional forces during Upper Cretaceous-
Paleocene period. Iron-poor fluorite,manganese,thorium and REE mineralization occurs at contacts
of Geniz Limestone with Hasangelebi Syenitoid. The Hasangelebi Syenitoid consists of diorite, mon-

zodiorite, syenite porphyry and nepheline syenite. Nepheline syenite intersects diorite and monzodi-
orite.

Mineralization more intensively occurs at nepheline syenite- limestone contacts. Furthermore, nu-
merous veins and veinlets containing barite, specularite, chalcopyrite and Locally galena and ran-
ging in thickness from 1-2 cmto Im , occur within , wermiculitized , scapolitized and hematitized zo-
nes developed as a result of alkali metasomatism of Upper Cretaceous- Paleocene volcano-sedimen-
tary series over a large area.

Magnetite and hematite- rich hydrothermal zones exist a long the E-W and NW-SE trending tectonic
lines cross-cutting trachytes produced by post-collisional compressive regime in Middle Miocene.
These zones show enrichments in Au, Ag, Pb and Ba.

Trachytes have leached iron from iron-rich volcano-sedimentary series of Upper Cretaceous — Pa-
leocene age by intruding into them, enriched and finally redeposited it as veins and veinlets along
the tectonic lines.

Both skarn-type mineralization associated with Hasangelebi Syenitoid and hydrothermal minerali-
zation associated with Yamadagt Volcanics include veins and veinlets containing as much as 65%
Fe, 10% Cu, 215 g/t Ag, 5 g/t Au, 10.2 % Thand I % U .

That syenitoids and limestones crop out over an extensive area and mineralization occurs in the ro-
of pendant of syenites suggests a buried Th and REE mineralization at depth.
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Hekimhan (Malatya) Kuzeyindeki Giiveng Lisvenitine Bagh
Au, Ag,Cu,Pb, Mo Cevherlesmeleri
Au, Ag, Cu, Pb, Mo Occurrences Related To Giiveng Listwaenite
North Of Hekimhan (Malatya)

»
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OZ.- Hekimhan’in (Malatya) 15 km kuzeyinde yer alan Giiveng lisveniti, Deveci demir yatagindan
baslayip Kuluncak’a kadar uzanan 30-40 km.’lik bir zonda izlenmektedir.

Ust Kretase-Paleosen yash Hasangelebi Siyenitoyidi Kuluncak Ofiyoliti’nin serpantinitlerini lisve-
nitlere doniistiiriirken, ofiyolitlerin iizerine uyumsuz olarak gelen volkano-sedimanter birimleri de
metasomatizmaya ugratarak skapolitfelsleri ve Hasangelebi Fe cevherlesmesini olusturmustur. Bol-
gedeki lisvenitler Orta Miyosen yasli trakitlerden itibaren geligen hidrotermal eriyiklerinden de et-
kilenmigtir. Bu agamada lisvenit ve trakitlerin kirik ve catlaklari barit, kuvars ve hematit tarafindan
doldurulmustur.

Lisvenitlerde cevher minerali olarak, galenit, kalkopirit, pirit, sfalerit belirlenmistir. Kimyasal ola-
rak ise 360 ppb ulagan Au degeri elde edilmistir. Trakitlerde ise Au degeri 1.1 gr/t’a kadar ulagmak-
tadir. Ayrica lisvenitler icerisindeki silisce zengin seviyelerde maksimum % 12.5 Zn, %14.4 Pb, %8.3
Cu, 311 gr/ton Ag ve 275 ppm Mo’e ulasan degerler tespit edilmistir.

Magmatik etkinlikler sonucunda olusmus ve genis alanda yayilim sunan Giiveng lisvenitinin bazi se-
viyelerinin baz ve degerli metal icermesinden dolay1 6nemli bir potansiyel olusturabilecegi diisiiniil-
mektedir.

ABSTRACT.- The Giiveng listwaenite zone, located about 15 km 1o the North of Hekimhan (Malat-
ya), extends for about 30 to 40 km beginning from Deveci iron deposit to Kuluncak.

The Hasangelebi Syenitoid of Upper Cretaceous to Paleocene age transformed the serpantinites of
the Kuluncak Ophiolite into listwaenites and resulted in the Jormation of scapolite felses and Hasan-
gelebi iron deposit by metasomatism of volcano-sedimentary series. Listwaenites were also influen-
ced by hydrothermal solutions driven by Middle Miocene trachytes. At this stage, fissures and cracks
of listwaenitized rocks were cross-cut by barite, quartz and hematite-bearing veins and vein lets. Be-
sides, fissures cracks of trachytes were also filled with barite, quartz hematite.

Ore minerals from listwaenite include, galena, chalcopyrite, pyrite, sphalerite. Maximum gold value
is 36 ppm in listwaenites. As for the gold contents of Trachytes, they reach up to 1,1 g/t. In addition,
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silica-rich base metal zones in listwaenites contain as much as 12,5 % Zn, 14,4 % Pb, 8,3 % Cu, 311
g/t Ag and 270 ppm Mo.

Giiveng listwaenites occurred as a result of igneous activities, extend in a large area and hence when
their base and precious metal contents are concerned, it seems to be extremely important to form a
basis for further exploration.
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Giimiishane-Sobran (Arzular) Au Sahasinin Jeolojisi
Geology of Giimiishane-Sobran (Arzular) Gold Mineralization

Sebahattin GUNER ve Erdem Nejat YAZICI
MTA Bolge Miidiirliigii, Trabzon

OZ.- Sobran (Arzular) cevherlesmesi Giimiishane ilinin 20 km D-GD sunda yer almaktadir. MTA
Genel Miidiirliigii tarafindan énceki yillarda Dogu Karadeniz Bolgesinde baslatilan altin aragtirmala-
1 ile ilgili prospeksiyon ¢alismalart sonucunda ortaya ¢ikarilmistir.

Sahada en yagh kayag birimi olarak Ust Kretase yaslt fligler ve bunlarin iizerine uyumsuzlukla gelen
Eosen yagh volkanotortul kayaglar izlenmektedir. En geng¢ kayag birimi olarak andezit ve bazalt
dayklart mevcuttur. Ust Jura-Alt Kretase yasli kiregtaglari ise olistolit olarak goriilmektedir.

Inceleme alanindaki altin cevherlegmesi, Eosen yagh volkanik kayaclardan ozellikle andezitik lavlar-
da geligmis tektonik hatlarla iliskilidir.

Tektonik hatlar D-B ve KD-GB dogrultulu olup 1000 m uzunluga kadar ulasmaktadirlar. Tektonik
hatlar boyunca, 10-15 m genisliginde kuvars-serisit ve karbonat alterasyonu gelismistir. Bu alteras-
yon zonlarinda altin ve giimiisce zengin kursun ve ¢inko mineralizasyonlari belirlenmistir. Cevher
mineralleri sfalerit, galenit, kalkopirit, pirit, altin ve frayberjit olup, altere zon icerisinde sacinimli
olarak veya damarciklar igerisinde yer almaktadur.

Cevherli damarlarda Au degerleri 64,8 gr/ton, Ag degerleri ise 89 gr/ton’a ulagirken, damarlarin gev-
resindeki altere zonlarda Au degerleri maksimum 1 g/ton’dur.

Saha verileri ve mineralojik 6zellikler birlikte degerlendirildiginde Giimiishane-Sobran sahasinin
mezotermal olusumlu polimetalik bir altin mineralizasyonu oidugu soylenebilir.

ABSTRACT.- The Sobran (Arzular) mineralization is located 20 km E-SE of Giimiishane provice.
The Sobron gold mineralization studied bt MTA within the Jframework of “Polymetallic Exploration
Project around Giimiishane”was discovered during gold exploration studies in previous years.

The oldest rock units in the area are the Upper Cretaceous flysch series and unconformably overl-
ying Eocene volcano-sedimantery rocks. Andesitic and basaltic dykes occur as the youngest units.
The Upper Jurassic-Lower Cretaceous limestones are found as olistoliths.

Gold mineralization mainly developed in andesitic lavas of Eocene volcanics along tectonic lines.

Tectonic lines striking E-W and NE-SW extend for 1000 m. The 10 to 15 m wide quartz sericite and
carbonate zones dveloped in relation to these tectonic lines. The gold and silver-rich lead-zinc ores
are closely associated with these alteration assemblages. Ore minerals incliding sphalerite,galena,
chalcopyrite, pyrite, native gold and freibergite occur as disseminations and stockwork veinlets in
an altered zone. These mineralized zones are enveloped by sericite-carbonate alteration in extensi-
ve areas. Mineralized veins contained up to 64.89 g/t Au, and 89.09 g/t Ag whereas altered zones
surrounding these veins yielded 1 g/t Au as maximum value.

Field data and mineralogical features suggest a mesothermal-type gold mineralization in Giimiisha-
ne-Sobron area.
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Kop Dag1 Kromititlerinin Jeolojik ve Jeokimyasal Ozellikleri
Geological and Geochemical Characetristics of the Kop Dagi Chromites
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OZ.- Kop Daglarinda (Erzincan-Erzurum) yiizeylenen ve yer yer kromit yataklarina ev sahipligi ya-
pan ultramafitler 1000 km? den daha genis bir alan kaplarlar. Ultramafitlerin %95’inden fazlasim
harzburjit ve piroksenitler olustururken ¢ok az bir boliimiini de diinitik kayaglar olustururlar. Kop
Dag1 kromititleri baglica diinitler, ok az oranda da harzburjitler i¢erisinde yer alirlar.

Diinitler 1-2 km genigliginde ve 19 km boyunda ve KD-GB uzanimli bir bant seklinde yiizeylenir-
ler. Son derece serpantinlesmig ve yogun kataklastik deformasyona ugramig bu kayaclar, Tiirki-
ye’nin en 6nemli kromit yataklarina ev sahipligi yapmaktadir. 2004 yili itibariyle, 23 kadar yatak ve
50 den fazla kromit zuhurunun tespit edildigi bu kayaglar icerisindeki kromititler genellikle acik is-
letme ile isletilmektedir. Diinitler igerisinde bulunan kromit yataklari birkag on bin ile birkag mil-
yon tonluk rezervlere, harzburjit ve lerzolit icerisinde bulunan kromititler ise 100 ila 1000 ton ara-
sinda degigen rezervlere sahiptirler.

Diinitler icerisinde yer alan kromititlerin tendrleri harzburjit ve lerzolitlerdekilere oranla daha dii-
siktiir (diinitlerde %30-45 Cr203; harzburjitlerde %45-60 Cr203). Hem diinit hem de harzburjit
icerisinde bulunan kromititler genellikle diizensiz mercekler, yer yer de yastik seklinde yataklanma
gosterirler. Kromitit kiitlelerinin genel uzanim yonleri KD-GB, egim yonleri 20-800 KB’ya, dalim-
lar1 ise 40-700 KD’ya dogrudur.

Diinitler igerisinde yer alan kromit cevherlerinde, Si02 %11-13, Al203 %7-7.5, Fe203 % 10-12,
MgO % 21-24 arasinda degisir. Harzburjitlerde yer alan kromitit cevherlerinde ise, Si02 %5-8, Al-
203 %5-10, Fe203 %10-12, MgO % 16-17 arasinda degisir. Ayrica her iki tip kayaca bagl kromi-
titlerdeki Ni icerikleri birbirine yakin olup, 1250-1600 ppm arasinda degisim gosterir.

Kop kromititlerinin mikrokimyasal analizlere gore Alpin tip Al-kromit 6zelligine sahip olduklar: be-
lirlenmistir. Diinitlere bagli kromititlerdeki kromit kristallerinde Cr/(Cr+Al)=0.67-0.82 ve
Cr/Al=2.61-6.12; harzbujitlere bagli kromititlerdeki kromit kristallerinde Cr/(Cr+Al)=0.57-0.81 ve
Cr/Al=1.37-4.20 aralifinda degisim gosterir.

ABSTRACT.- Ultramafic rocks, locally hosting chromite deposits, crop out more than 1000 km2 at
Kop Mountains (Erzincan-Erzurum). More than 98% of these ultramafic rocks are represented by
harzburgites, lherzolithes, wherlites and websterites, and minor dunites. Chromite deposits of the
Kop Mountains are hosted by mainly dunites and rarely harzburgites and lherzolites.

103




58. Tiirkiye Jeoloji Kurultay: 11 - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
38th Geological Congress of Turkey

Dunites are exposed as 1-2 km width and 19 km lenght lense in NE-SW direction. These rocks, he-
avily serpentinized and deformed, include most important chromite deposits of Turkey. By the year
of 2004, 23 ore deposits and more than 50 chromitite occurrences have been Sfound within these
rocks, and all of them are generally mined by open pit methods. The chromite ore bodies within the
dunites have big reserves changing from a few ten thousands tons to millions tons, but those within
harzburgites and lherzolithes have small reserves changing from 100 tons to 1000 tons.

The chromitites in the dunitic rocks have a lower Cr grade than the ones in harzburgites and lher-
zolithes (30-45% Cr,0,, 45-60% Cr,0, respectively). The chromites within all rocks have irregular

lens and pillow shape bodies. All of the chromitite bodies have a position of NE-SW direction with
a dip of 20-80° NW. The plunge of chromitite bodies is 40-70 NE.
Chromite ores within the dunites have 11-13% Si0,, 7-7.5% ALO,, 10-12% Fe,0,, 21-24% MgO,

27y 273

and those within the harzburgites have 5-8% $i0,, 5-10% AL,O,, 10-12% Fe,O., 16-17% MgO. Be-

273 273
sides, all chromite ores have a similar Ni contents ranging from 1250 to1600 ppm.

The Kop chromitites are Alpine type Al-chromitite in character, taking account the their microprobe
chemical analyses. Chromite crystals in the dunites have Cr/(Cr+Al)=0.67-0.82 and Cr/Al= 2.6]-
6.12, and those in the harzburgites Cr/(Cr+Al)=0.57-0.81 and Cr/Al=1.37-4.20.,
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SEDIMANTOLOJI-KIYI VE DENIZ JEOLOJiSI OTURUMU
SEDIMENTOLOGY-COASTAL AND MARINE GEOLOGY SESSION
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Golsel Delta Gelisimine Bir Ornek: Malak Formasyonu (Sivas, Tiirkiye)
A Sample of Developing Lacustrine Fan: Malak Formation (Sivas, Turkey)
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OZ.- Sivas Tersiyer havzasinin bati kesiminde, Gemerek’in yaklagik 25 km. giineydogusunda yiizey-
leyen Miyosen ? yash aliivyal-deltayik-gélsel ¢okellerin (Malak formasyonu) sedimantolojik incele-
mesi bu ¢aligmanin baglica konusunu olusturmaktadir, Bolgede Malak formasyonu gerek litolojik,
gerekse ortamsal olarak biiyiik gesitlilik gosterir. Istifin en iyi gozlendigi Hayriye koyii gevresinde
ytirtitiilen fasiyes analizi sonucu 12 adet fasiyes belirlenlenerek, asagidaki dort ana grupta toplanmis-
tir;

A- Cakiltagi fasiyesleri (A1-Masif, organize olmamus ¢akiltagi; A2-Derecel1, matriks destekli kong-
lomera; A3-Capraz tabakali, tane destekli konglomera)

B- Kumtagi fasiyesleri (B1-Biiyiik 6lgekli capraz tabakali cakilli kumtagi; B2-Diizlemsel capraz ta-
bakali kumtagi; B3-Paralel tabakali kumtag; B4-1yi boylanmus, tabakali kumtasgi)

C- Ince taneli kirintili (camurtag, kiltas1) fasiyesler (C1-Masif, ¢akilli camurtasi; C2-Laminal kilta-
$l-marn)

D- Karbonatli fasiyesler (Birincil karbonatlar: D1a-Tabakali kiregtaglari; Yeniden islenmis, ikincil
karbonatlar: D2a-Breslesmis kiregtaslari; D2b-Kirintili karbonatlar).

Bu fasiyeslerin yanal ve diisey dagilimlarinin incelenmesi sonucunda 3 adet fasiyes toplulugu belir-
lenmigtir. Bunlar; I) Aliivyal yelpaze ve orgiilii akarsu ortamlart; I) GOl kiyis1 ortamlari (yelpaze del-
tasi, delta, kiyr yakini kum barlari, karbonat banklari); 11T) Gl i¢i ortamlaridir.

Gollerin en 6nemli 6zelligi iklimsel degisimlere agir1 duyarlilik ve fasiyeslerin ani degisimidir. Fasi-
yes deisimleri ise kiy1 ¢izgisi oynamalarina ve g6l suyundaki biokimyasal farkliliklara baghdir. Ki-
y1 ¢izgisi oynamalari tektonik etkiler ile olabilecei gibi, gole giren su miktar1 ve buharlagma ile dog-
rudan iligkilidir. Gol seviyesinin diistiigii periyodlarda kara alanlarinda derin kazima olup kirintili
malzemeyi gol icine tastyan aliivyal yelpaze, yelpaze deltasi ve delta stiregleri hakim olmustur. Ter-
sine isleyen siireglerde ise gol seviyesi yiikselmeleri sonucunda, gol i¢ine dolan malzeme yeniden
iglenerek kum barlarint olugturmustur. Ayrica kirmtil getiriminin olmadig1 periyodlarda karbonat ¢o-
kelimi etkin olup, karbonat banklari gelisebilmistir.

ABSTRACT.- This study aims at the sedimentologic investigation of Miocene ? aged alluvial, del-
taic and lacustrine deposits (Malak formation) at the distance about 25 km to the south east of Ge-
merek, which is located in the west of Sivas Tertiary Basin. Malak formation exhibits considerable
differences and variations both lithologically and environmentally. Twelve facies formed of four ma-
in groups of sedimentary facies have been determined by facies analysis carried out around Hayri-
ye Village where the best outcrop of the sequence is observed.
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A- Conglomerates facies (Al: massive-disorganized conglomerates; A2: graded-matrix-supported
conglomerates; A3: cross bedded- grain supported conglomerates,

B- Sandstones facies: (B : large scale cross bedded- pebbly sandstones; B2: tabular cross-bedded
sandstone; B3: parallel bedded sandstones; B4: well sorted-bedded sandstones,

C- Fine grained clastics facies (mudstones, claystones): C1: massive-pebbly mudstones; C2: lami-
nated claystones, marls,

D- Carbonates facies: Primary carbonates: Dla: bedded limestones; Reworked, secondary carbo-
nates; brecciated limestone, clastics carbonates.

Three facies associations have been determined by the examination of lateral and vertical distribu-
tions of the sedimentary facies above: (1) alluvial fan and fluvial (braided river deposits) (2) lacust-
rine shoreline (fan-delta, delta, shoreline sand bars and carbonate banks), and (3) lake basin.

The most important characteristics of lakes are their excessive susceptibility to the climatic changes
and abrupt differentiations in facies. Facies differentiations depend on the shifts of the shoreline and
the biochemical fluctuations in the lake water. The shifts of the shoreline may be due to tectonic ef-
fects, however, they are directly related to the amount of water transferred into the lake and its eva-
poration. In the periods, as the level of the lake falled, the depositions of alluvial fan, fan-delta and
delta were dominant owing to the abundant supply of clastics transported from intensely eroded-ad-
jacent higher lands into the lake basin. On the contrary, when the lake level rised, the sand bars we-
re formed due to the reworking process of the previously transported clactics into the lake basin. Du-
ring the periods without clastic influx the carbonate banks could develop.
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Ulubat G6lii Tortullarinin Agir Metal ve Bor igerigi:
Giiney Marmara Bolgesi Akarsu Vadilerinin
Yaslandirilmasi Icin Olas1 Veriler
Boron And Heavy Metal Content of Lake Ulubat Sediment. Possible Data
For Timing of River Valleys In The Southern Marmara Region, Turkey
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OZ.- Ulubat goli, sismik olarak aktif giiney Marmara’da s1g (ortalama 1.5 m) ancak genis tatli su
kiitlesi (138 km?) olup, Mustafakemalpasa cay1 vasitasiyla 10.400 km?’ lik Susurluk drenaj havza-
simin (SDH) su ve tortullari ile beslenmektedir. Bu beslenme alani, Tiirkiye'nin ve diinyanin énemli
bor sahalarindan biridir ve bolgedeki Emet, Bigadig, Sultangayir ve Kestelek bor yataklart halen ig-
letilmektedir. Metamorfik kayaglar ile volkanit katkili Neojen istifi yoredeki baslica litolojiyi olus-
turur. SDH, tektonik bakimdan aktif, geng ve derin vadileri olan, vadilerin bazilarinin bor yataklarini
kestigi sarp bir morfolojiye sahiptir. Kaide seviyesinden 100 km yanal uzanimda, ¢ok biiyiik bir ala-
nin ortalama yiiksekligi 600 m iken, 50 km yanal uzanmimda ortalama yiikseklik 1000 metreye ulagir
ve 2000-2500 metrelik dag zirveleri egemen olur. Bazi vadiler fay hatlarina yerlesmistir. Ulubat g06-
liniin tortul dolgusu sondajlar yapilarak incelenmistir. Gol tortullarinin toplam kalinlig1 10 metre,
bunlarin olusum yaslari ise 2600-3200 y1l arasindadir. Tortul dolgunun bor ve agir metal kapsami ile
gole tortul veren derin vadilerdeki erozyon arasinda iligki kurmak ve vadilerin olusumlarini yorum-
lamak miimkiin gériinmektedir. Ulubat g6liiniin son yiizy1l igindeki depolanma hizi Cs'3 ve Pb2!0 de-
gerleri ile 1.6 cm/yil, C'* verileri ile tiim goldeki ortalama ¢okelim hizi ise 0.37 cm/y1l olarak bulun-
mustur. Golden alinan karotlarin 0.5 m ve 4 m seviyelerinde bor kapsami ani degismeler gosterir ve
buralar yaklagik 31 yil ile 1070 yillik zaman dilimlerin kargihk gelmektedir. 4 m seviyesindeki bor
artigi, borat yataginin iistten ilk tabakasin kestifi zamana kargilik gelir ve buradan hareketle yorede-
ki erozyon hiz1 1.4 cm/yi1l olarak hesaplanmugtir. Halen borat tabakalar1 15 m kadar yarilmigtir. Bol-
gedeki farkli tortullarin erozyona direnci, tektonizma ve topografya etkileri dikkate alinarak, mevcut
aginma ve depolanma hizlari ile yapilan hesaplamalar, Emet cay1 vadisi gibi derin desilmelerin Pleis-
tosen’in son 75.000 y1lllik diliminde olustuklarini ortaya koymaktadir.

ABSTRACT.- Fresh water lake Ulubat (c. 1.5 m deep and c. 138 km?) receives sediment from a
10.414 km? area in the seismically active Susurluk Drainage basin (SDB) in the southern Marmara
region of Turkey. Boron, organic matter and heavy metal contents of lake Ulubat-fill seemed to be a
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link between the fresh landforms of the SDB and the lacustrine sediment. Rate of deposition in Lake
Ulubat has been 1.60 cm.yr”! for the last 50 years according to radioisotopes of Cs'” ve Pb*'; how-
ever over the last millennia it was 0.37 cm.yr' based on '*C dating. The boron content of the lacust-
rine infill displays a slight increase at 0.50 m and a drastic increase at 4 m depth occurring c. 31 yr
and c. 1070 yr ago respectively. Probably the topmost change corresponds to the start of open min-
ing in the SDB and the second one to the natural trenching of borate ore- -deposits. These dates also
show indirectly a 1.4 cm.yr' erosion rate during the last millenia as the borate beds were trenched
up to 15 m. By estimation from this erosion rate, it is possible to establish that the formation of some
of the present morphological features of the southern Marmara region, especially river incision,
began in the late Pleistocene, especially over the last 75,000 yr.
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Biiyiik Menderes Deltasi Kiy Cizgisi Boyunca Sedimanlarin
Tane Boyu Dagilim
Alongshore Sediment Distribution of Biiyiik Menderes Delta Shoreline

Alper FULAT ve Mehmet Liitfi SUZEN
Jeoloji Miihendisligi Boliimii, ODTU, 06531-ANKARA (alperfulat@gmail.com, suzen@metu.edu.tr)

0Z.- Bu ¢alismanin amaci Biiyiik Menderes deltasinin yaklagik 20 kilometre uzunlugundaki kiy1 ¢giz-
gisi boyunca tane boyu dagilimini incelemektir. Bu caligma igin Biiyiik Menderes deltas: kiy1 cizgisi
boyunca yaklagik her 250 metrede bir ve nemli bulunan noktalardan olmak iizere, toplam 71 istas-
yondan sediman &rneklemesi yapilmustir. Ayrica yaklagik 1000 metre aralikla kiy1 ¢izgisine dik hatlar
boyunca, biri denizin i¢inden, biri kiy cizgisinden ve digeri de sekinin tizerinden olacak sekilde, oni-
ki istasyondan tane boyu analizi i¢in tger ornek toplanmigtir. Toplanan 6rneklerin tane boyu analiz-
leri 0.5, 0.25, 0.125, 0.0625, 0.031 milimetrelik elekler kullanilarak yapilmistir. Elde edilen veriler
kiyr gizgisi boyunca sedimanlarin tane boyu dagilim haritalar1 hazirlanmak iizere kullanilmigtir. Ana-
lizler kiy1 ¢izgisinin kuzey taraflarindan (Tuzburgazi Doganbey Dalyani) alinan 6rneklerin daha cok,
ince kum (0.25mm-0.125mm) ve ¢ok ince kum (0.125mm-0.0625mm) ozelliginde oldugunu goste-
rirken, deltanin bugiinkii agzi olan Deringdl Bogazina dogru tane boylarinin giderek biiyiidiigiinii ve
orta kum (0.5mm-.25mm) ile ince kum (0.25mm-0.125mm) ozelliginde oldugunu gostermistir. Da-
ha giineye Akkdy Dalyani Tuz burnuna inildikge tane boylari tekrar kiigtilmiis ince kum (0.25mm-
0.125mm) 6zelligi gostermistir.

Anahtar kelimeler: Biiyiik Menderes, delta, kiyr ¢izgisi, tane boyu dagilim.

ABSTRACT.- The aim of this study is to investigate approximately 20 km long alongshore sediment
distribution of Biiyiik Menderes Delta shoreline. For this purpose 71 sediment samples were collec-
ted in every 250 meters and at every important locations along the shoreline. Also three samples
along a transect perpendicular to the shoreline, one from the sea-side, one from the shoreline and
the third from the bench, were collected every 1000 meters. The sieve analysis with 0.5, 0.25, 0.125,
0.0625, 0.031 millimeter sieves was performed to the sediment samples and alongshore size distri-
bution maps are prepared with the data derived by this sieve analysis. The analyses show that the
dominant sand sizes are fine sand (0.25mm-0.125mm ) and very fine sand (0.125mm-0.0625mm ) at
the northern parts of the shoreline (at Tuzburgazi Doganbey Lagoon). At Deringol Bogazi which pre-
sents the mouth of the delta, the dominant sand sizes are medium sand (0.5mm-.25mm) and fine sand
(0.25mm-0.125mm), and the dominant sand size is fine sand (0.25mm-0.125mm) at the southern
parts, at Akkdy Lagoon Tuz burnu.

Key words: Biiyiik Menderes, delta, shoreline, size distribution
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Eosen Komiirlerinin (Diimrek, Sivrihisar, Eskisehir)
Kimyasal-Petrografik Ozellikleri ve Depolanma Ortam
Chemical-Petrographical Characteristics and Depositional Environment of
the Eocene Coals (Diimrek, Sivrihisar, Eskisehir)

Ilker SENGULER,
MTA Genel Miidiirliigii Enerji Dairesi 06520, Ankara

OZ.- Diimrek Eosen komiir olusumu Sivrihisar’in (Eskisehir) kuzeyinde yer almaktadir. Inceleme
alaninda kayag toplulugu alttan tiste dogru Paleozoyik yasli sist, mermer (Pz); Ust Kretase yasli kris-
talize kiregtasi, gabro, diyabaz, serpantinit, ofiyolitik dayk (M); Eosen yagh konglomera, kiregtast,
marn (e); Alt-Orta Miyosen yash bazalt (B); Ust Miyosen-Pliyosen yash konglomera, kumtasi (m1),
konglomera, kiregtagt, marn, kiltagi (m2), kiregtag: (m3); Kuvaterner yash aliivyon (QAI) olarak be-
lirlenmistir.

Komiir igeren Eosen yagli ¢okeller altta kirmizi renkli konglomera ile baglamakta, sari-gri renkli
kumtas1, killi kiregtagi-kiregtagi (nummulites fosilli) olarak devam etmekte ve yesil-gri renkli marn
ile son bulmaktadir.

Incelenen komiirler havada kuru ornekte %3 nem, %34 kiil, %35 ugucu madde, %28 sabit karbon ve
%S5 toplam kiikiirt igermekte olup 3400 kcal/kg 1s1l degere sahiptir.

Komiirlerin baskin maseral grubu hiiminit (%63-67) olup baskin maserali gelinittir (%50-55). Geli-
nit, biyokimyasal olarak tamamen jellesmis bitki dokularindan, jellesmis hiimik parcaciklardan ya
da onceki bosluklara yerlesmis kolloidal ¢ozeltilerden kaynaklanan saf hiimik jellerden olugmakta-
dir. Komiir 6rneklerinde liptinit grubu maseraller %2-3, inertinit grubu maseraller %4-7 arasindadir.

Vitrinit yansima degerlerine gore komiir, linyit (ASTM) ve kahverengi komiir (DIN) olarak siniflan-
dirtlabilir. Doku koruma indeksi (TPI) ve jellesme indeksi (GI) bu komiirlerin kiyr diizligi batakli-
ginda ¢okeldigini gostermektedir.

Komiir depolanma ortamlari esas olarak iki gruba ayrilir: (1) Karasal komiirler (limnik ve telmatik).
Bu komiirler goller ve nehirler boyunca olusan tatl su batakliklarinda olugur. (2) Kiyr komiirleri (pa-
ralik); kiy1 diizliiklerinde aci sulu ortamlarda olusur. Ayrica, bizim ¢aligma alanimizda oldugu gibi
her ikisini de iceren gecis ortamlari vardir. Bunlar, tatli suyun deniz suyu ile karigtig1 bataklik ortam-
lar1 olup, komiirler kiyiya ¢ok yakin bolgede olusur.

ABSTRACT.- Diimrek Eocene coal deposit is located at the north of Sivrihisar, Eskigehir. The rock
units in the investigated area, from bottom to top are Paleozoic schist, marble (Pz); Upper Cretace-
us cyristallizied limestone, gabro, diabas, serpentinite, ophiolitic dayk (M); Eocene conglomerate,
limestone, marl (e); Lower-Middle Miocene basalt (B); Upper Miocene-Pliocene conglomerate,
sandstone (ml), conglomerate, limestone, marl, claystone (m2), limestone (m3),; Quaternary alluvi-
um (QAl).
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The coal bearing-sedimentary rocks of Eocene age consist of red coloured conglomerate, yellow-
gray coloured sandstone, limestone-claystone (with nummulites), green-gray marl.

The investigated coals, on air-dried basis comprise of 3% moisture, 34% ash, 35% volatile matter,
28% fixed carbon, 5% total sulfur and 3400 kcallkg calorific value.

The most abundant maceral group of the coals is huminite (63-67%) and maceral is gelinite (50-
35%). The gelinites of coals are either biochemically totally gelified plant tissues and gelified humic
detrius, or pure humic gels derivied from colloidal solutions entered former voids. The coal samples
comprise liptinite and inertinite maceral groups 2-3% and 4-7% respectivelly.

In terms of the vitrinite reflection values, the coals can be classified as lignite (ASTM) and brown
coal (DIN) in rank. The TPI (Tissue Preservation Index) and GI ( Gelification Index) pointed out that
studied coals were deposited in coastal plain swamp.

Environments of coal deposition can be divided broadly into two groups: (1) Inland coals (limnic
and telmatic). These coals are formed in fresh-water swamps along rivers and the shores of inland
lakes. (2) Coastal coals (paralic). These coals are formed on flat coastal plains, part of them in
slightly brackish to brackish environments. However, there are transitional coal-forming swamps,
where fresh water mixes with sea water like in our studied area. The swamps, showing a gradition
from fresh water to brackish water, lie down very close to the coast.
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Polath-Sivrihisar Neojen Baseni Golsel Evaporitlerinin Sedimantolojisi
Sedimentology of Lacustrine Neogene Evaporitic Deposits of
Polatli-Sivrihisar Basin (Central Anatolian Basin)

Baki VAROL, Erdogan TEKIN, Turhan AYYILDIZ ve Zehra KARAKAS

Ankara Universitesi, Miihendislik Fakiiltesi, Jeoloji Mithendisligi Béliimii, 06100, Tandogan-Ankara/ Tiirkiye
(varol@eng.ankara.edu.tr, tekin@eng.ankara.edu.tr, ayyildiz@eng.ankara.edu.tr, karakas@eng.ankara.edu.tr)

OZ.- Orta Anadolu Neojen havzalari igerisinde oldukga genis bir yayilima sahip olan Polatli-Sivri-
hisar havzast; Miyosen oncesi temel kayalar {izerinde gelisen Miyo-Pliyosen yash golsel agirlikli se-
dimanter birimlerle temsil edilir. Bu zaman siireci boyunca, iklimsel degisimler ile birlikte belirli sti-
reclerde tektonizmanin da etkisi ile degisen havza drenaji, boyutlari ve derinligi, klastik, karbonat
ve evaporit agirlikli birimlerin tekrarli ve zaman zaman da birbirleriyle dikey ve yanal yonde gegis-
i olarak depolanmasina neden olmustur. Bu kosullar altinda gelisen Neojen birimlerinin depolan-
ma ve istif 6zellikleri asagida tanimlandig1 sekilde, oldukca karmasik bir sekilde gergeklesmistir.

Miyosen istifleri, magmatik ve metamorfik agirhikli temel kayalar tizerine agisal uyumsuzlukla gel-
mektedir. Havzanin merkezi kisimlarinda olusan bazalt-trakiandezit karakterli volkanikler ile bagla-
y1p, volkaniklastik malzemenin agurlikh oldugu tiif, tiifitik kumtag: ve kiltaslartyla devam eder. Yak-
lagik ayni zaman aralifinda, havza kenarlarinda ise bordo renkli ¢akiltagi, kumtagi, silttagi ve jipsli
kiltaslar1 ile temsil olan kirintili bir birim depolanmigtir. Yaklagik 80 metrelik kalinliga sahip olan
bu birim, daha 6nceki ¢aligmalarda Sakarya formasyonu Volkani-klastikler Uyesi (Sv) olarak adlan-
dirtlmug ve haritalanmugtir (Gozler vd., 1996).

Pliyosen birimleri, yukarida tanimlanan volkanik — kirmtili agirlikli Miyosen oluguklari tizerine hav-
za kenarlarinda acili uyumsuzlukla gelir (Porsuk formasyonu), havza merkezine dogru bu acisal ilis-
ki kaybolmaktadir. Bu zaman araligina ait yaslandirmaya yonelik paleontolojik veriler oldukga kisit-
lidir. Daha once tespit edilen birkag omurgali verilerine ilaveten, bu calismada elde edilen ostracoda,
gastropoda, polen ve sporlara dayal yaslarin biiyiik boliimii de Geg Pliyosen’i isaret etmektedir. Bu
acidan bakildiginda Pliyosen (? Geg Pliyosen )’in bolgede oldukga kalin ( 300 metre ve daha fazla
oldugu) ve farkli golsel depolanma ortamlarini yansitan, 7 adet fasiyes toplulugu (F. 1-7) ile temsil
edildigi belirlenmistir. Bunlar;

F. 1- Kirmuzi renkli akarsu cakiltast - kumtagi fasiyesi: Bu fasiyes, Pliyosen istifinin tabaninda yer-
sel gelisim 6zelligi sunar. Yiiksek bollukta gapraz tabakali ve derecelenmeli gakiltasi - kumtagi sevi-
yeleri, akarsu ortamuni karakterize eder. Alt sinirt goriilmemekle birlikte, inceleme alaninda Miyosen
birimlerini uyumsuzlukla orten gol kiyisi silisiklastik fasiyesinin (F2) yanal es degeri olarak kabul
edilebilir.

F. 2- Silisiklastik kiy1 fasiyesi: Pliyosen istifinin tabaninda yer alan golsel silisiklastikler, Karabayir-
lar mevkiinde volkanik agirlikli Miyosen’i uyumsuzlukla iistleyen ilk Pliyosen ¢okelleri olup, tek-
nemsi ¢apraz tabakali kanal dolgusu olusugu konglomera ve kumtag: seviyeleri ile birlikte ince jips-
li gamurtag: bilesenleri igerir. Capraz tabakalanma ve kanal yapilari, yiiksek enerjili bir gol kyist ko-
sullarini yansitir. Fasiyesin tist boliimlerinde, gittikce yogunluk kazanan jipsli camurtaglari ise, diigen
enerji ile birlikte azalan silisiklastik beslenmesine kargin artan buharlagma hizini gosterir.
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F. 3- Deltayik - akarsu silisiklastik fasiyesi: Inceleme alaninda belirginlesen iigiincii silisiklastik fa-
siyestir. Pliyosen istifinin en iist kisminda yer alir. Yiiksek agih diizlemsel ¢apraz tabakalanma takim-
lar1 gbsteren konglomera ve kumtaslari bu fasiyesin karakteristigidir. Tabaninda camurtast ve jipsli
camurtaglari yer alir. Ustte ise, diizlemsel capraz tabakali iri ¢akiltagi-bloklu konglomeralar ile son
bulur. Bu fasiyesin en iist boliimii, érgiilii akarsu sistemiyle sonlanan golsel delta olarak yorumlan-
mustir.

F. 4- Gol ve gol kiyist gamur diizliigii fasiyesi: Pliyosen istifi icerisinde en yaygin ve en karakteris-
tik olan fasiyes toplulugudur. Birkag santimden birka¢ metreye kadar ulasan depolanma paketleri ha-
linde, ¢ok sayida tekrarli bir depolanma gsterirler. Gol seviyesinin goreceli siglasmasina ve tama-
men cekilmesi ve yaygin kuruma gatlaklar iceren kuru gol diizliigline doniigmesi ve zaman zaman
da yalmzca zemin suyu etkisinde kaldig1 siireglere bagli olarak dolomit matriks icerisinde degisik
bollukta ve boyutta geligsen bireysel jips kristalleri, bu fasiyesin karakteristigidir. Ayrica, jips ara se-
viyeleri ile birlikte ¢ok sinirli yayilimh sinjenetik Jips ooidler gibi 6zel olusum tiirleri igerirler (Te-
kin vd., 2003).

E. 5- Derin gol gamurtagi/kiltas: fasiyesi: Birkac on metre kalinliginda ve tekrarli depolanma paket-
leri olugtururlar. Gol ve gol kiyist camurtasi fasiyesinden farkl olarak, daha az bireysel jips olusum-
lari Gist seviyelerde gozlenmektedir. Ayrica, dolomitik camurtagi seviyelerindeki kil oranlarinda be-
lirgin bir yiikselme vardir. Bu fasiyes icerisinde, bolgesel gelisim ozelligi gisteren yesil-bordo renk-
li camurtaglart ve ince tiif seviyeleri igerir. Koyu renkli seviyelerde Charapyta ve Kaplumbaga ke-
mik pargalari (G. Sarag, 2004, sozlii goriisme) bulundururlar. Bu fasiyeste kendi icinde 2 alt fasiyes
ile karakterize olur. Bunlar;

F. 5a- Derin g6l karbonat fasiyesi: Bir 6nceki derin g0l ¢amurtag! fasiyesi ile yanal yonde giriklilik
olustururlar. Kalin ve masiv tabakali kiregtag1 6zelliginde olup, yogun silislesme gosterirler.

F. 5b- G0l kuyis1 karbonat fasiyesi: Camurtast agirlikli g0l kiyist fasiyes toplulugu arasinda ok tipik
bir ara seviye olarak agi8a ¢ikar. Yer yer ince tabakali kumtag1 ve konglomera seviyeleri ile ardalan-
mali olarak yanal yonde kilometrelerce devamlilik gésterir. Bu fasiyes, karbonatlar plaket kirectas
ozelliginde olup (5-10 cm kalinliginda), bazi seviyelerinde ¢ok bol miktarda fosillesmis dal ve kok
pargalari ile pelecipoda kabuklari igerirler.

F. 6- Evaporitik g6l/ gol diizliigii masiv jips fasiyesi: Pliyosen istifinin iist kistmlarinda tipiktirler. Ya-
nal yonde  gol kiyisi/gol diizliigii camurtas: fasiyeslerine gegiglidirler. Su alt1 veya evaporitik gol
diizliigii (golsel sabkha) jipsleri olarak ¢okelen bu fasiyes toplulugu icerisinde tabakali, laminali-
bandli, yumrulu ve masiv seklinde gok farkli tipler ¢okelmistir (Varol vd., 2003).

F.7- Gol diizliigti kirintil “ jips arenit* fasiyesi: Pliyosen istifinin en yaygin fasiyes tiiriidiir. Ozellik-
le de masif jips fasiyesinin yanal uzantisi veya onu orter sekilde depolanmugtir. Baz1 kesit bolgelerin-
de, onlarca metre kalinlik olustururlar. Capraz tabakalanma, derecelenme, kanallanma gibi yapilar ile
karakterize olurlar.

Sonug olarak Sivrihisar-Polatli havzasinda Neojen birimleri biiyiik 6lciide Pliyosen (? Geg Pliyosen)
yash golsel ¢okeller tarafindan olusturulmustur. Pliyosen boyunca, iklim, tektonizma ve drenaj sis-
temindeki degisimlere bagl olarak g6l sinirlar1 ve tuzlulugu birkag kez degismistir. Bu nedenle, yu-
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karidaki fasiyes gruplari ile temsil olunan farkl golsel gokeller birbirleriyle yanal ve dikey yonde ¢ok
sayida gecisler olugturmuslardir. Golsel bir havzanin acilmasindan kapanmasina kadar gegirdigi tim
evreleri yansitan zengin bir fasiyes topluluguna sahip bu havza, degisken karakterli golsel sediman-
tasyonun tanimina yardimei olacak tipik bir drnek tegkil etmektedir.

ABSTRACT.- Polatli Sivrihisar Basin is well-known one of the Central Anatolian Neogene basins,
having widespread exposures of lacustrinal sediments of Miocene to Pliocene in age that discor-
dantly overlie on the pre-Miocene rocks in the study area. Through the time period, paleoclimatic
changes with the association of tectonism, which temporally led to changes of the basinal drainage
and morphology of the depositional environments, involved the repetitive deposition of clastic, car-
bonates and evaporite—dominated units with lateral and vertical transitions. So, these Neogene units
took place under very different sedimentological conditions resulted in complex deposition and stra-
tification as given below.

Miocene unit unconformably rests on the metamorphic and magmatic basement rocks. It starts with
basaltic-trachiandesitic lavas in the central of the lake basin and upward grades into the volcanic-
lastic deposits dominated by tuff, wffitic sandstone and altered claystones. Whereas, red clastics
(conglomerate, sandstone and siltstones) and gypsum—bearing mudstones were simultaneously de-
posited in the marginal areas of the lake. These lithological units were named and mapped as vol-
caniclastic member within Sakarya formation (Gozler et al., 1996).

Pliocene units unconformably overlies on the volcaniclastic unit Miocene aged in the margin of the
basin (Porsuk formation). However, this discordance disappears towards the center of the basin. It
is very difficult to date the Pliocene unit due to scarce fossils. Obtained ostracoda, gastropoda, pol-
lens, and spores form this study in the addition to a few vertebrates bearing-beds reported in the pre-
vious works only indicate that Pliocene age exist (? Late Pliocene) in the Sivrihisar-Polatli Basin.
According to these paleontological dating, Pliocene units are very thick (more than 300 meters), and
they are divided into seven facies groups (F. 1 to 7) as follow:

F. 1- Fluvial red-fluvial conglomerate and sandstone facies: This facies is locally present in the ba-
sal part of the Pliocene unit. It was deposited in a fluvial environment evidenced by common cross-
beddings and grading beddings. Although its busal contact is not observed in the study area, it can
be assumed as lateral equivalent to lake margin sil.ciclastics (F.2), discordantly overlying on the Mi-
ocene unit.

F. 2- Siliciclastic lake margin facies: The lacustrinal siliciclastics, which is unconformity underlain
by volcaniclastic-dominated Miocene unit, are exposed as a first Pliocene unit in the Karabayirlar
section. Through cross-bedding, channel-fill conglomerates — sandstones, and thin interlayers of
gypsum-bearing mudstones denote that a high-energy lake margin was main deposition environment
for this facies. Gypsum-bearing mudstones are gradually dominant towards the upper part of the fa-
cies, that indicates decreasing environmental energy and silicilastic influx but increasing evaporati-
on rate in the lake environment.

F. 3- Deltaic-fluvial siliciclastic facies: This facies is third siliciclastic deposition outcropping in the
study area, and rests on the upper part of the Pliocene unit. Tabular cross- bedding with high ang-

115



58. Tiirkiye Jeoloji Kurultay: 1T - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
38th Geological Congress of Turkey

le sets is commonly present in the conglomeratic and sandstone layers. Gypsum-bearing mudstones
constitute the basal part of the siliciclastic facies, and include some lensoidal beds of the conglome-
rates and sandstones. Coarse conglomeratic layers with tabular cross bedding terminate the facies.

F. 4- Muddy - rginal lake flat facies: It is the most widespread and descriptive facies for Pliocene
unit. Deposition took place as repetitive cycles varying from several centimetres up to meter scale.
Single or scattered gypsum crystals within a fine crystalline dolomite matrix dominate lithology of
this facies. The facies occurred during gradually shallowing or entirely desiccation of lake, and even
turning to dry lake under only effect of ground water. Additionally, some special deposits such as
gypsum ooids (gypsolites) are locally developed within the evaporitic intervals of the lithological
group (Tekin et al., 2003).

F. 5- Deep lake mudstone/ Claystone facies: It constituents an alternating depositional packes with
several ten meters thick. The facies are differentiated from the muddy marginal lake flat facies with
respect less content of single gypsum crystals. Also, dolomite matrix or dolomitic mudstone layers
shows a relative increase compare to the F4. Green and claret mudstones, which were Sformed as lo-
cal deposition, comprise thin tuff layers. Also, some turtle bones collected in the charaphyta-bearing
layers of the mudstone layers. This facies is divided into two sub-facies as Sfollows:

F. 5a- Deep lake carbonates facies: This facies is interfingering with latter deep lacustrine mudsto-
nes facies. It is characterised by thick and massive limestones, and show densely silicifications.

F. 5b- Marginal lake flat carbonates facies: It makes up a typical inter depositional package within
the mudstone-dominated lake facies. In some locations, the facies consists of thin inter layers of
sandstones and conglomerate and shows many kilometres lateral persistence. These limestones are
generally thin bedded (5-10 cm thick), and contain abundant fossil rood and woods along with so-
me fresh water pelecypoda shells.

F. 6- Evaporitic lake/ lake flat massive gypsum facies: It is typical for the upper part of the Plioce-
ne lake unit and makes lateral passages into marginal lake / muddy lake flat environment. The faci-
es consists of both sub-lake water gypsum and evaporitic lake flat “lacustrine sabkha” gypsums,
which are composed of different kinds of evaporite beds, bedded, laminated-banded, nodular and
massive (Varol et al., 2003).

F. 7- Lake flate detrital gypsum “gypsum arenite” facies: Detrital gypsums are the most widespre-
ad d channelized — beds.

Summary, Sivroccurrence among all evaporitic facies in the Sivrihisar-Polatli Neogene basin. It was
mostly deposits as lateral equivalent to massive gypsum and commonly overlaps the evaporitic la-
custrine sediments in the thickness of ten meters. Its diagnostic structures are cross bedding, verti-
cal —grading, anihisar-Polatlt basin is greatly represent by lacustrine sediments Pliocene (? Late
Pliocene) aged. Through the time period, lake boundary, water deep and salinity underwent variati-
ons related to changes of paleoclimate and tectonism on the lake and its catchment’s area (draina-
ge). These occurrences led to facies changes with different lithological groups, and their vertical and
lateral transitions in the same period of deposition. Therefore, Sivrihisar-Polatli Neogene basin wo-
uld be a typical sample to help in understanding lake environments with alternating periods such as
drylake, shallow lake and deep lake through its existence.
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Cokellerde Tektonik Kontrol : Giimiishane Jura-Kretase Istifi
Tectonic control on the sedimentation:
The Giimiighane Jurassic-Cretaceous example
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0z.- Giimiishane yoresinde yiizlek veren Jura-Kretase istifi yer yer 5000 m kalinliga varan degisik
tip ¢tkellerle belirgindir. Baslica volkano- silisiklastik Senkdy formasyonu (Liyas-Dogger), plat-
form karbonatlarimin olusturdugu Berdiga formasyonu (Kalloviyen-Senomaniyen) ve karbonath ve
silisiklastik tiirbiditik kayaglarin olugturdugu Kermutdere formasyonu (Turoniyen-Maastrihtiyen)
tabandan tavana uyumlu bir istif 6zelligi sunar. Bu istif timilyle zaman zaman duraksayan genisle-
meli tektonik kosullarin kontroliinde sekillenmistir. Pontid tipi olarak tanitilan bu tektonik stilin ¢o-
kel kanitlart istifin degisik seviyelerinde kayithdur. Duraksayarak devam eden genislemeli tektonik
rejimin ¢kel kayitlart baglica sunlardir: neptuniyen dayklar, tiste dogru gerek tabaka kalinligi ve ge-
rekse tane boyundaki incelme, bentik ve pelajik fosil birlikteli gi, monojenik bresler, kalsitiirbiditler,
mikro-turbiditik yapilar, ¢okelmeyle es yaslt faylar, ani ve hizh platform havza gegisleri, sig ve de-
rin denizel karbonatlar, graben, yari-grabenler, ¢okel prizmalar, yatay ve diigsey yonde hizli kalinlik
ve fasiyes degisimleri.

ABSTRACT.- Jurassic-Cretaceous sequences which attain to 5000 m thick include different types
sediments in the Giimiighane region. This sequences are characterized by volcano siliciclastic Sen-
koy formation (Liassic-Dogger), shallow water limestone of Berdiga formation (Callovian-Cenoma-
nian) and carbonate and siliciclastic turbidites of Kermutdere Jormation (Turonian-Maastrichtian).
This thick sequences was controlled by the extensional tectonic regime with temporal cessation. Se-
veral features of this sequences such as neptunian dykes in different levels, shallow marine limesto-
ne, thinning-and-fining-upward sequences, mixed faunal assemblages, micro-turbiditic structures,
syn-sedimentary fault, grabens and demi-grabens, pelagic limestone, calciturbidites, lateral and
vertical rapid changes in thicknes and facies, platform-to-basin transition and monogenic breccias,
suggest that the extensional tectonic regime continued with temporal cessation.
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Gokdere-Tersun Dag: (Giimiishane) Yorelerindeki Erken-Orta Jura
Cokellerinin Ortamsal Modellemesi
Depositional Modelling of the Early-Mid Jurassic Sediments in the
Gokdere-Mount Tersun (Giimiighane)
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OZ.- Giimiishane giineydogu kesimlerinde yaygin alanlarda yiizlek veren Liyas-Dogger yash Sen-
koy formasyonu farkl fasiyeslerde sekillenmigtir. 2 m ile 2250 m arasinda degisen kalinliklara sahip
olan birim baglica karasal, gegis, sig deniz ve agik deniz ortamlarinda birikmistir. Dar sayilabilecek
bir bolgede cok farkli fasiyes ve kalinhik degisimleri tektonik kontrollii bir havzanin kanitlar sayil-
maktadir. Genel olarak bakildi§inda tiim dogu Pontidlerde Liyas-Dogger siirecinin bir riftlesme do-
nemine kargihik geldigi teden beri kabul gormektedir. Incelenen alandaki kayaglarin ¢okel yapi-do-
ku, yayihm, dagilim, fasiyes ozellikleri ile hizli degisen kalinlik farklari gdz niine alinarak birikim
modelleri tasarlanmustir. Buna gore Hettanjiyen-Sinemuriyen’den Bathoniyene kadar 5 agamali ola-
rak (Hettanjiyen-Sinemuriyen, Erken Pliyensbachiyen, Geg Pliyensbachiyen, Toarsiyen-Bajosiyen,
Bathoniyen)gelistirilen ortam modellerinde inceleme alaninin kuzeyinde yer alan Giimiighane ve
giineyinde yer alan Kose yiikselimleri havzaya Bathoniyen sonuna kadar kirinti saglamig ve Kallovi-
yen’de tiim yore s1g denizel karbonatlarin birikim alani konumu kazanmugtir.

ABSTRACT.- Out cropts of the Liassic-Dogger aged.Senkdy formasyon from southeastern part of
the Giimiishane city has developed in mainly terrestrial, transitional, shallow and open sea environ-
ments and has 2 to 2250 m thicknesses. Thickness changes and existence of variety facieses in very
short distance provide proofs for the tectonic control on development of the basin. Most of the rese-
archer accept that interval between Liassic to Dogger correspond to rifting period in the Pontides.
From the sediment structure and texture, distribution, facial features and fast changed thickness of
studied samples, a model designed. In the 5 stepped model (Hettangiann-Sinemurian, Erken Pliyens-
bachian, Geg Pliyensbachian, Toarcian-Bajocian, Bathonian): highlands of Giimiighane from north
and Kose from south provide clasts into basin from Hettangien-Sinemurien to the end of the Batho-
nien and the basin became an accumulation site of shallow carbonates at the Callovien.
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Demirhisar (Mersin KD’su) Bolgesinde Yiizeyleyen Tersiyer Yash
Birimlerin Sedimantolojik ve Ortamsal Ozellikleri
The Sedimentological and Environmental Characteristic of Tertiary
Aged Units Crops Out In And Around The Demirhisar Town (Ne Mersin)
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OZ.- Calisma alani, Mersin ilinin yaklagik 20 km. KD’sunda bulunan Demirhisar beldesi ve civarin-
daki yaklagik 145 km? lik bir alam kapsamaktadir. Bu ¢alismada, bolgede Paleozoyik ve Mesozoyik
bir temel tizerine yerlesmis, Adana havzasina ait, Karaisali, Giiveng, Kuzgun ve Handere formasyon-
lar ayirt edilerek, bunlarin sedimentolojik ve ortamsal 6zellikleri ortaya koyulmustur.

Resifal kiregtast 6zelligindeki Karaisali formasyonu iginde yersel kiigiik 6lgekli deniz seviyesi degi-
sikliklerine bagl olarak, bagtasi/tanetas: ¢cokelleri istiftagi/vaketagi (Dunham, 1962; Embry ve Klo-
van, 1971) ile ortiilmektedir. Yiiksek enerjili kisimlarda tanetasi ¢okelimi olmus, derinlesen kisimlar-
da vaketagi/camurtag1 (Dunham. 1962) ¢okelimleri gerceklesmistir. Mikrofasiyes ¢alismalarinda de-
niz seviyesi degisimlerinin 5 kez tekrarlandigi gozlenmistir.

Karaisali formasyonuna ait resifal 6zellikli kirectaglari yanal ve diisey olarak Giiveng formasyonuna
ait ince taneli (kiltagi-silttagi, kismen ince taneli kumtagi) kirintili kayaglara gegmektedir. Petrografik
ve paleontolojik veriler Gliveng formasyonunun resif ilerisi ve kismen derin denizel bir ortamda ¢6-
keldigini gostermektedir.

Kiltagi, silttasi, ince orta taneli karbonat ¢imentolu kumtaslari ile baglayan Kuzgun formasyonu ise
masif, bliyiik 6l¢ekli ¢apraz tabakali, kaba taneli ¢akilli kumtaglari ile temsil edilir. Alt seviyelerde
birim s1g deniz — plaj ortaminda ¢6kelmistir. Uste dogru ise kalinligi 10 m. gecmeyen resifal kiregta-
st mercekleri yer almaktadir.

Tersiyer istifinin en list kesimlerinde ise si18 denizel ortamda ¢okelen Handere formasyonu ayirtlan-
mig olup, bu birim kiltagi, marn ve silttagi ile temsil edilmektedir.

ABSTRACT.- The study area is located in and around the Demirhisar town that is situated 20 km
northeast of the Mersin and is covering 145 km?. The Karaisali, Giiveng, Kuzgun and Handere for-
mations which belong the Adana basin and unconformably overlies the Palaeozoic and Mesozoic
basement are separated and sedimentological and environmental characteristics of them have been
investigated.

Boundstone/grainstone are covered by packstone/wackestone (Dunham, 1962; Embry and Klovan,
1971) within the Karaisali formation reefal limestone depend on local-small sea level fluctuations.
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Grainstone sedimentation has been observed in higher energy environment, wackestone/mudstone
(Dunham, 1962) deposited where the environment deepening. As a result of the microfacies study,
it is observed that the sea level changes were repeated five times.

The Karaisali formation reefal limestone laterally and vertically passed into the fine clastics (clays-
tone-siltstone and partly fine grained sandstone) of the Giiveng formation. The paleontological and
petrograghical datas showed that the Giiveng formation deposited in the fore-reef and partly deep
sea environment.

The Kuzgun formation starts with siltstone-claystone, fine-medium grained, carbonate cemented
sandstone and represented by massive, large scaled cross bedded, coarse grained pebbly sandstone.
The bottom part of this formation deposited in the shallow sea — beach environment. Reefal limesto-
ne lenses whose thickness are not exceed 10 m, were deposited towards the upper part.

At the top of the Tertiary Sequence, the Handere formation deposited in shallow sea and contains
claystone-marl and siltstone.
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1953 Yenice-Gonen Deprem (Mw: 7,2) Fayinda
Paleosismolojik 11k Sonuclar
Preliminary Paleoseismological Results from the 1953 Yenice-Gdnen
Earthquake (Mw/.2) Fault
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OZ.- Kuzey Anadolu Fay Sistemi (KAFS), Adapazari dogusundan itibaren kuzey, orta ve giiney kol
olmak iizere ii¢ kola ayrilmaktadir. 18 Mart 1953 de, KAFS’ nin giiney koluna ait faylardan Yenice-
Gonen Fay1 (YGF) tizerinde, 263 kisinin 6liimiine neden olan yikict bir deprem (Mw:7,2) meydana
gelmistir. Deprem dis merkezi Yenice ilgesinin yaklagik 12 km dogusu olup, odak derinligi 10-12 km
civarindadir. Deprem sirasinda, Gonen dogusu ile Yenice giineybatisi arasinda 70 km lik yiizey kirigi
olusmustur.

YGF, uzunluklari 2-22 km arasinda degisen 9 fay pargasindan olugsmaktadir. Bu ¢alismada YGF; Go-
nen dogusu, Gonen-Yenice arasi ve Yenice giiney-giineybatisi olmak iizere li¢ kisimda deZerlendiril-
mistir. Gonen dogusunda yer alan fay pargalarinin dogrultular1 K85°B dir. Bu fay pargalarinin sola
dogru atlama yaptig1 alanlarda, stkisma yoniiyle uyumlu lokal ters faylar geligmigtir. Gonen ile Ye-
nice arasinda kalan alandaki fay parcalari; diigey atim bilesenleri olan, sag-yanal dogrultu atimh fay-
lanma karakterinde olup, dogrultulart K70°D dur. Yenice ovasinin giineyinde ise YGF, hem dogrultu
hem de karakter degistirmektedir. Bu alanda YGF, D-B dogrultusunda olup, verev atimli normal fay
karakterindedir.

Bu caligmada, 1953 Yenice-Gonen depremi sonucunda olusan yiizey kirigi haritalanmug ve bolgenin
1/25000 &lgekli jeoloji haritast yapilmustir. Yiizey kirigi lizerinde belirlenen ii¢ trench lokasyonunda
sirasiyla, mikrotopografik galigmalar, si§ jeofizik ¢alismalar ve trench kazi, loglama ve drnekleme ¢a-
lismalart yapiimustir.

Fay koliiviyal tektonostratigrafisi incelemeleri, tarihsel sismolojik verilere ulagabilmek ve bu verile-
ri kronolojik olarak kanitlayabilmek i¢in, paleosismolojik ¢aligmalara temel teskil eder ve bu yolla
yikicr eski depremlerin varhigi konusunda kesin bilgi saglanabilir. Gerek mikrotopografik ¢alismala-
ra bagli fay sarphigi morfolojisi, gerekse trenchlerden elde edilen veriler; YGF lizerinde, 1953 depre-
minden dnce en az ii¢ paleosismik olayin varligim gostermektedir. C'* (AMS) ve termoluminesans
analiz sonuglari, bize paleosismik olaylarin yaglandirtimasi konusunda yardimer olacaktir.

ABSTRACT.- In the east of Adapazart the North Anatolian Fault System (NAFS) is divided into
three branches, namely the Northern, Central and Southern Branches. On March 18, 1953, a strong
earthquake (Mw=7.2) was occurred on the YGF, that is the Southern Branch of NAFS, with 263 ca-
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sualties. The epicenter of the shock was located approximately 12 km east of Yenice town, and focal
depth determinations varied from 10 to 12 km. A 70 km-long surface rupture formed during earth-
quake between east of Gonen and southwest of Yenice.

YGF is consists of 9 fault segments, ranging from 2 to 22 km in length. In this study, YGF was stu-
died and interpreted in three part; east of Gonen, between Yenice and Gonen and south/southwest of
Yenice. Trending of fault segments in the east of Ginen are N85°W. In the left stepping areas of this
Jault segments, local reverse faults were developed, which are well-matched to the compression di-
rection. Fault segments which are lying between Yenice and Gonen are oblique-slip structures, tren-
ding are N7O’E and have normal component with right lateral strike slip faulting character. Both
YGF's strike and character have changed at the south of Yenice plain. In this area YGF trends E-W
and h-s oblique normal fault character.

In this study, the geology of the region and surface ruptures which occurred because of Yenice-Go-
nen earthquake have been mapped in scale of 1/25.000. On the surface rupture, three trench sites
were determined where microtopographic studies, shallow geophysical survey and trench excava-
ting, logging and sampling studies have been done.

Palaeoseismological studies based on trenching investigation of fault colluvial tectono-stratigraphy

can facilitate to chronologically verify and extend the historical seismological information and thus

can provide crucial data regarding the occurrence of destructive palaeo earthquakes. Both fault

scarp morphology related to microtopographic studies and the observations at the trenches show, on
the YGF at least three paleoseismic events, which have occurred before the 1953 earthquake. The

results of C'* (AMS) and thermoluminescence dating analysis will help us to date the palaeoseismic

events.
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Erzurum Kent Merkezinin Depremselligi
The Seismicity of Erzurum City Center

Goksin AKSOY, Necmi YARBASI, Miikerrem YILMAZ, U. AYDIN ve A. KADIROV
Atatiirk Universitesi, Deprem Arastirma Merkezi Miidiirliigii, 25240 Erzurum

(gaksoy@atauni.edu.tr, nyarbasi@atauni.edu.tr, mukerrem@atauni.edu.tr)

OZ.- Karasu havzasi(Erzurum), Dogu Anadolu’daki 6nemli aktif fay kusaklarindan birisi olan Erzu-
rum Fay Zonunda (EFZ) yer alan, birinci derece deprem bolgesi niteliklerine sahip bir Pliyo-Kuva-
terner ¢okelme alanidir. Dogu Anadolu’da yer kabugunun tektonik ozellikleri ve yerlesim yerlerinin
¢ok biiyiik bir boliimiiniin aktif fay zonlarinda, geng aliivyon zeminler tizerinde bulunmasi nedeniy-
le, carpik yapilasmanin dogal afetler sonucu yol agtigi hasar ve can kaybi beklenenden ¢ok daha faz-
la gerceklesmektedir. Erzurum kent alani, Karasu havzasinin dogu ve giiney kenarlarini olugturan fay
kusaklarinin kesigme noktasi olan giineydogu koseye yakin yerlesimi nedeniyle tarihinde ¢ok sayida
yikici depremlere maruz kalmugtir.

Bolgede giiniimiize kadar pek ¢ok yikict depremler meydana gelmis, onemli hasarlar ve can kayipla-
r1 ile sonuglanmigtir. Bu depremlerden siddetli olanlarini tarihsel donem ve aletsel donem deprem ka-
yitlari olarak, iki kisimda degerlendirebiliriz; tarihsel donemde Erzurum’da genellikle 19. yiizyilin
ikinci yarisinda meydana gelmistir. 19. yiizyila gelinceye kadar Erzurum’da bir hayli deprem olma-
sina karsin tarih kitaplarinin ve aragtirmacilarin azhigi bu tarihleri ortaya ¢ikarmay zorlagtirmaktadir.
Selguklular doneminde, Dogu Anadolu bélgesinde bilhassa Erzincan’da ¢ok biiylik depremlerin
meydana geldigini bu depremlerden de sadece 1135 yili yaz aylarinda meydana gelen depremin Er-
zurum’da da hissedildigi ve bircok yikima sebep oldugu bilinmektedir. Osmanlilarin fethinden sonra
Erzurum civarint etkileyen ilk deprem 1583 yilinda meydana gelmistir. Bundan sonra meydana ge-
len depremler sirastyla 1659, 1666, 1685, 1712, 1719, 1766, 1769, 1784 ve 1789 yillarinda meydana
gelmistir. 19. yiizyildan sonra meydana gelen depremler ise 14-15 Temmuz 1852, 2 Haziran 1859 ve
12 Haziran 1866 depremleridir. Aletsel donemde ise 19 Agustos 1966 Varto depremi (M=6.8), 22
Mayis 1971 Bingsl depremi (M=6.7), 30 Ekim 1983 Horasan-Erzurum depremi (M=6.8), 13 Mart
1992 Erzincan depremi (M=6.8), 11 Temmuz 2001 Pasinler-Erzurum depremi (M=5.0), 27 Ocak
2003 Piiliimiir-Tunceli depremi (M=5.9), 01 Mayis 2003 Sancak-Bingdl depremi (M=6.1), 25 Mart
2004 Askale-Erzurum depremi (M=5.1), 28 Mart 2004 Askale-Erzurum depremi (M=5.3) ve 02
Temmuz 2004 Dogubeyazit-Agr1 depremi (M=5.1) dir.

Tiim bu aragtirmalarin sonuglari, Dogu Anadolu’nun ve Erzurum kent merkezi yakin ¢evresinin kar-
magik bir yapiya ve yiiksek olgekte depremsellife sahip oldugunu gostermektedir.

ABSTRACT.- Karasu basin (Erzurum) is a Pliyo-Quaternary depositional area and located on the
central segment of the Erzurum Fault Zone (EFZ), which is one of the most active seismotetonic belt
of the Eastern Anatolia. Tectonic features of the east Anatolia, location of most urban areas on al-
luvial soil in active fault zones and random construction are the main factors of increased life loss
and destruction caused by natural disasters. Erzurum urban area has experienced many destructive
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earthquakes in history, due to its tectonic location close to the southeastern combining point of east-
ren and southern marginal faults defining Karasu basin.

Up to now, many destructive earthquakes happened and caused death and significant damages. The
strong ones of earthquakes was evaluated as historical and magnitude records. The strong earthqu-
akes in the historical period generally happened in the second half of 19" century. Because of the
lack of research, it is difficult to determine the dates although many earthquakes happened till 19"
century. In the Selcukian Period, it is known that a lot of great earthquakes happened in the Region
of Eastern Anatolia, especially in Erzincan, and that the one happened in 1135 was felt in Erzurum
and caused serious destruction. After the conquer of Erzurum by the Ottomans, the first earthquake
that affected around Erzurum happened in 1583. The earthquakes after this one happened in 1659,
1666, 1685, 1712, 1719, 1766, 1769, 1784 and 1789. The dates of earthquakes after 19" century
are 14-15 July 1852, 2 June 1859 and 12 June 1866. In the magnitude period, the dates, places and
magnitudes are 19 August 1966 Varto (M=6.8), 22 May 1971 Bingél (M=6.7), 30 October 1983 Ho-
rasan-Erzurum (M=6.8), 13 March 1992 Erzincan (M=6.8), 11 July 2001 Pasinler-Erzurum
(M=5.0), 27 January 2003 Piiliimiir-Tunceli (M=5.9), 0] May 2003 Sancak-Bingol (M=6.1), 25
March 2004 Askale-Erzurum (M=5.1), 28 March 2004 Askale-Erzurum (M=5.3) and 02 July 2004
Dogubeyazit-Agri (M=5.1).

The results of all these investigations show that the near environment of Eastern Anatolia and Erzu-
rum city center has a complex structure and seismicity in high scale.
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Eskisehir Icin Olasihga Dayah Sismik Tehlike Analizi
Probabilistic Seismic Hazard Assessment for Eskisehir

Gence GENC ve Vedat DOYURAN
Jeoloji Miihendisligi Boliimii, ODTU, 06531, Ankara (gence@metu.edu.tr, vedat@metu.edu.tr)

OZ.- Tiirkiye'nin sanayilesmis sehirlerinden biri olan Eskisehir, artan niifusuna bagli olarak hizla
biiyimektedir. Ancak, Tirkiye Deprem Bolgeleri Haritasi’na gore, sehir ikinci derece deprem bél-
gesinde bulunmakla birlikte, birbirine gore farkli karakterlerle tanimlanmus fay sistemleri arasinda
konuglanmistir. Eskisehir Kuzey Anadolu Fay zonu ve Bati Anadolu Fay Sistemi arasinda bir gegis
bolgesi olarak yer almaktadir.

Bu ¢aligmanin amaci Eskisehir yerlesim alani i¢in ‘Olasilia Dayali Sismik Tehlike Analizi’ gercek-
lestirmek olmusgtur. Caligma alani i¢in 50 ve 100 yil olarak belirlenmis zaman periyotlar1 ve %10
agilma olasilig1 esas alinarak, ‘kaya’ zemin siniflarinda, sismik tehlike egrileri ve haritalar ‘En Biiyiik
Yer [vmesi’ cinsinden hazirlanmugtir.

Calisma dort asamada tamamlanmustir. {1k safhada, calisma alanina ait aletsel kayit, neotektonik ve
jeoloji verilerinin derlenmesi suretiyle, Cografi Bilgi Sistemleri ortaminda hazirlanmig bir sismotek-
tonik haritaya dayanarak, sismik kaynaklar 6 adet alan kaynak (Kuzey Anadolu Fay zonu; Bolu-Ta-
rakli ve Geyve-iznik segmani, Eskisehir Fay zonu, Kiitahya Fay zonu, Gediz ve Simav Faylar (Si-
mav Graben Sistemi), Aksehir-Afyon Graben Sistemi, Gediz Graben Sistemi) olarak tanimlanmis ve
mekansal olarak karakterize edilmislerdir. Calismanin ikinci evresi herbir kaynak alan i¢in sik¢a
kullanilan bir tekrarlanma iligkisinin yardimiyla (Gutenberg ve Richter, 1944) deprem tekrarlanma
karakteristiklerinin Wells ve Copersmith regresyon iligkisi (1994) esas alinarak ampirik olarak mak-
simum deprem biiyiikliigii degerlerinin belirlenmesi igin gerceklestirilmistir. Ugiincii basamak uy-
gun bir azalim iligkisi (Abrahamson ve Silva, 1997) se¢imine dayanarak deprem etkisinin tahminini
kapsamaktadir. Son safha ise ¢aligma alaninda ilgilenilen alanlarda tehlikenin belirlenmesini iger-
mektedir. Bu belirleme siireci sismik tehlike egrilerinin ve haritalarinin hazirlanmasini kapsamakta-
dur.

Bu caligmada olasiliga dayali bir analiz kullanildi§indan ve dolayisiyla bazi 6ceden kestirilemez sii-
regleri kapsadifindan, belirsizlik (‘Boyut Belirsizligi’, ‘Alansal Belirsizlik’, ‘Zamansal Belirsizlik’)
kavraminin, farkh gesitlerinin ve ‘Olasiliga Dayali Sismik Tehlike Analizi'nin ‘Doniis Periyodu’,
‘Poisson modeli’, ‘Kisimlarina Ayirma’ ve ‘Mantik Agact’ gibi temel kavramlarimin bu metodolojinin
her basamagina dahil edilmesi asikardir.

Calismanin sonunda, farkli sismik kaynak alanlari tarafindan yonlendirilen tehlikeler ‘Kisimlarina
Ayirma Yontemi’ ile ayristirildiginda, Eskisehir yerlesim alani yakinindaki bir alanda tehlike esas ola-
rak Eskisehir Fay Zonu'nun egemenligi altindadir. Eskigehir il merkezinde, kaya alanlar icin, %10
asilma olasiligi ile 50 ve 100 yillik periyotlar i¢in beklenen ‘En Biiylik Yer Ivmesi’ degerleri 0.218g
ve 0.279¢g olarak hesaplanmugtir.

Anahtar Kelimeler: Eskisehir, tehlike haritasi, tehlike egrisi, azalim iligkisi, en biiyiik yer ivmesi.
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ABSTRACT.- Eskigehir, being one of the industrialized cities of Turkey, is rapidly expanding due to
an increase of its population. However, based on the earthquake zonation map of Turkey, the city is
situated within the second degree earthquake region, and in addition to that between different fault
systems defined by distinct fault characteristics with respect to each other. It is located within the
transition zone between North Anatolian Fault system and West Anatolian Fault system.

The purpose of this study is to perform a probabilistic seismic hazard analysis for the Eskisehir met-
ropolitan area. The principle aim of this study is to provide the seismic hazard curves and the ha-
zard maps for the study area in terms of “Peak Ground Acceleration” for %10 probability of exce-
edance, for different time periods of 50 and 100 years at “rock” site classes.

The study was carried out in four stages. In the first step, the seismic sources have been defined and
characterized spatially as six areal sources (North Anatolian Fault zone; Bolu-Tarakli and Geyve-
Iznik Segment, Eskisehir Fault zone, Kiitahya Fault zone, Gediz and Simav Faults (Simav Graben
System), Aksehir-Afyon Graben System, Gediz Graben System) based on a seismotectonic map,
which has been prepared in the Geographical Information Systems environment by compiling inst-
rumental seismicity, neotectonic and geologic data for the study area. The second step of the study
has been performed to determine the earthquake recurrence characteristics by the aid of a commonly
used recurrence relationship of Gutenberg and Richter (1944) and the maximum magnitude value,
empirically assigned by means of Wells and Coppersmith (1994) regression relationship of each so-
urce zone separately. The third step consisted of the estimation of the earthquake effect, based on the
selection of an appropriate attenuation relationship (Abrahamson and Silva, 1997). The final step
included the determination of the hazard at the sites of interest in the study area based on a ‘Proba-
bilistic Seismic Hazard Analysis’. This process of determination consisted of the preparation and
presentation of the seismic hazard curves and seismic hazard maps.

Since the analysis used in this study is a probabilistic analysis and contains therefore the results of
some unpredictable processes, it is evident that the concept of ‘uncertainty’ (‘Size Uncertainty’,
‘Spatial Uncertainty’, ‘Temporal Uncertainty’), its different types and the basic concepts of a ‘Pro-
babilistic Seismic Hazard Analysis’ such as ‘Return Period’, ‘Poisson Process’, ‘Deaggregation’
and ‘Logic Tree’” have been included in every step of this methodology.

At the end of the study, when the hazards led by different seismic source zones are deaggragated, it
has been observed that the hazard at a site near the Eskigehir downtown area is mainly dominated
by Eskisehir Fault Zone. At Eskisehir downtown area, the peak ground acceleration values expec-
ted 1o occur for 10% probability of exceedance in 50 and 100 year periods for ‘rock’ sites have be-
en given as 0.218g and 0.279g.

Key words: Eskigehir, hazard map, hazard curve, attenuation relationship, peak ground accelerati-
on.
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Antakya Cevresinin (Giiney Amanoslar) Jeolojisi ve Aktif Tektonigi
Geology And Active Testonics of Antakya And Its Vicinity
(Southern) Amanos Range)

Serafettin ATES', Mustafa KECER" ve Refahat OSMANCELEBIOGLU
*MTA Genel Miidiirliigii, Jeoloji Etiitleri Dairesi, Yer Dinamikleri Aragtirma ve Degerlendirme Koordinatérligii, 06520, Ankara
" Kizilok Belediyesi-Manavgat, Antalya

OZ.- Antakya 11 Merkezi ve yakin cevresini kapsayan arastirma alani, Amanos daglarmin Giiney
Amanoslar boliimiinde yeralmaktadir. Bu alandaki en 6nemli yapisal olay, Ge¢ Kampaniyen-Geg
Maastrihtiyen zaman araliginda geligmis olan ofiyolit yerlesmesidir. Mesozoyik karbonat platformu
birimlerinin tizerine yerlesmis olan ofiyolit, i¢ diizeni korunmus diizenli ofiyolit dizisinden olusur.
Ofiyolit yerlestikten sonra, Ge¢ Maastrihtiyen’de yeni bir ¢okelme dénemi baglamistir. Bu ¢okelme
doneminden sonra Paleosen, Eosen ve Miyosen donemlerindeki havzalarda, degisik litolojilerden
olusan birimler ¢okelmistir. Arastirma alaninda, Ge¢ Eosen’den itibaren Oligosen-Erken Miyosen
donemlerinde karasal kosullar egemen olmustur. Bu dénemlerde agindirilarak diizlestirilen ve penep-
len goriintimii kazanmig olan aragtirma alaninda, Orta Miyosen’de, Eosen ve oncesi yash birimler
{izerine, karasal ortamdan denizel ortama gecisi yansitan birimler ¢okelmistir. Ge¢ Miyosen’den iti-
baren tekrar karasal kosullar egemen olmaya baslamig, Pliyosen’de devam eden tektonik etkinlige
bagli faylanmalarla, horst ve grabenden olusan giiniimiizdeki morfolojiyi kazanmistir.

Farkli yasli ve ozellikte olan litolojik birimlerin dagilimlari, stratigrafik-sedimantolojik ozellikleri,
inceleme alaninin Geg Kretase’den giiniimiize (Kuvaterner) kadar tektonik etkinligin yogun oldugu,
karmasik bir evrim siireci gegirdigini gostermektedir.

inceleme alanindaki faylarin bazilari eski ¢alismalarda haritalanmasina karsin, bazilart ilk defa hari-
talanmis ve Kuvaterner’de aktif olduklar belgelenmigtir. Aragtirma alan, Olii Deniz Fay zonu ve
Dogu Anadolu Fay zonu yakininda yer almaktadir. Antakya-Yayladad yiikselim alani, Kizildag yiik-
selim alani ile Antakya-Samandag Cokiintii alaninda yeralan ve bu yapisal alanlari sinirlayan faylarin
bir kismi, ilk defa bu arastirma sirasinda haritalanmistir. Bu faylardan bazilari Olii Deniz Fay zonu,
bazilari da Dogu Anadolu Fay zonu ile ilintili ve devami olan faylardir. Ozellikle Antakya-Samandag
¢okiintii alaninda yeralan, bu alani kuzey ve giineyindeki yiikselim alanlaryla sinirlayan faylar, Ka-
rasu Fay1’nin GB devami olabilecek faylardir. Faylardan bazilariin Pleyistosen-Holosen’de aktif ol-
duklari, jeolojik ve jeomorfolojik verilerle belgelenmistir. Bu faylarin glintimiizde etkin olduklarmni
tarihsel ve aletsel donemlere ait depremlerin episantir dagilimlar1 da desteklemektedir.

ABSTRACT.- The study area, including Antakya province center and its vicinity, is located on Sout-
hern part of the Amanos range. The most significant structural event in this area is the emplacement
of ophiolites which happened during late Campanian —late Maastrichtian. The ophiolites, which
emplaced on the units of Mesozoic carbonate platforms, consist of an internally consistent, regular
ophiolite series. Following the emplacement of ophiolitc. a new period of deposition started at La-
te Maastrichtian. After this deposition period, units which contain various lithologies deposited on
the basins of Paleocene, Eocene and Miocene. Beginning with Late Eocene, and then in Oligocene
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and Early Miocene terrigenous deposits dominated in the study area. Having eroded and obtained
a peneplain landscape in these periods, the study area has units reflecting a transition from a ter-
restrial to marine environment deposited overlying Eocene and older units. From Upper Miocene to
Recent again terrigenous deposition dominated and recent morphology including horsts and gra-
bens revealed due to the tectonic activity with the Jaults that continue to work Pliocene.

Distributions and stratigraphic—sedimentological features of various lithologies with different ages
and characteristics show the tectonic activity in study area was intense from Late Cretaceous to Re-
cent (Quaternary) and subjected to a complex evolution process.

Some of tehe faults bounding the horst-garaben structures were mapped in previous studies. Howe-
ver some of them have been mapped for the first time and evidences show that they are active during
Quaternary. Study area is located near The Dead Sea Fault zone and Eastern Anatolia Fault zone.
Some of the faults in Antakya-Yayladag uplift area, Kizildag up lift area and Antakya-Samandag gi+-
ben areas, and bordering these structural areas, were firstly mapped in the context of this study. So-
me faults are related to with The Dead Sea Fault zone, some to the Eastern Anatolia Fault zone or
the continuations of those. Particularly, faults bordering the collapse area situated within Antak-
ya-Samandag collapse area with the uplifted areas in the north and south may be south-western con-
tinuation of Karasu fault. Some of these faults being active in Pleistocene and Holocene were do-
cumented using geological and geomorphological data. The activity of these faults were supported
by the epicenter distributions of earthquakes from historical and instrumental data.
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Askale (Erzurum) Depremleri ve Artci Sarsintilari
Askale (Erzurum) earthquakes and theirs aftershocks

Ekrem KALKAN:, Miikerrem YILMAZ~, Necmi YARBASI* ve Goksin AKSOY™

*Atatiirk Universitesi, Oltu Meslek Yiiksekokulu, Oltu/Erzurum (ekalkan@atauni.edu.tr )
**Atatiirk Universitesi, Deprem Aragtirma Merkezi, Erzurum ( mukerrem@atauni.edu.tr, nyarbasi@atauni.edu.tr)

0z.- Agkale-Erzurum arasinda, Kandilli beldesinde, 25 Mart 2004 tarihinde magnittidii 5.1 olan bir
deprem olmugtur. Ayni bolge 3 giin sonra, 28 Mart 2004 tarihinde magnitiidii 5.3 olan bagka bir dep-
remle ikinci kez sallanmistir. Orta biiyiikliikteki bu iki deprem Erzurum ve cevresindeki illerde de
hissedilmistir. Depremler 10 kisi hayatini kaybetmesine neden olmustur. Kandilli beldesinde ve ¢ok
sayida koyde pek ¢ok bina yikilirken ¢ogu binada da agir ve hafif hasar meydana gelmistir. Bolgede-
ki zemin ozellikleri ve miihendislik standartlarindan yoksun kirsal yapi teknikleri nedeniyle orta bii-
yiikliikteki depremler normalin iizerinde hasar olusturmustur. Depremler ¢okme oturmasi, toprak
kaymas1 ve kaya diismesi gibi kiitle hareketlerine neden olmustur. Farkli iki deprem olarak kabul edi-
len Askale (Erzurum) depremlerini takiben gok sayida artgi sarsinti meydana gelmistir. Bu ¢aligma-
da, her iki depremin bolgede meydana getirdigi hasar dagilimi ve hasarlarda etkili olan faktorler 6zet-
lenmistir. Ayni zamanda art¢1 depremler istatistiksel olarak degerlendirilmistir. Aletsel bilytikligii
M=2.0 olan toplam 1236 adet art¢1 deprem kaydi magnitiidlerine ve olug zamanlarina (depremlerin
toplam giin sayisi-giin iligkisi; zaman iligkisi; gece-giindiiz iligkisi) gore simflandirilmistir. Agirhikh
ortalama magnitiid M: 2.7 olarak bulunmustur.

ABSTRACT.- An earthquake with magnitude 5.1 occurred in the Kandilli region situated between
Askale and Erzurum on 25" of March 2004. After three days, region was hit second time by another
an earthquake with magnitude 5.3 on 28" of March 2004. These two earthquakes with middle inten-
sity were perceived in Erzurum and other cities in the vicinity of Erzurum. Earthquakes caused to
death of ten people. Heavy and light lamages were produced on many buildings in Kandilli and so-
me villages, while of the some buildings were destroyed. Earthquakes with middle intensity caused
the larger damage doe to properties the soil and the rural buildings with lack of engineering stan-
dard in region. Earthquakes caused subsidence, landslides, and rock-falling in epicentral area. A lot
of aftershocks were occurred after these events considered as different two main earthquakes. In this
study, damage distributions and effective factors on damage distribution were summarized. In the
same time, aftershocks were evaluated by statistical methods. Total 1236 aftershocks records with
magnitude M=2.0 were classified according to magnitude and occurring time. The average magni-
tude was found as M: 2.7.
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Eriklik (Bulancak, Giresun) Yoresi Kil Olusuklarinin Jeolojik ve
Mineralojik Ozellikleri
Geological And Mineralogical Characteristics of the Eriklik
(Buluncak, Giresun) Area Clay Occurrences

Cemil BEYAZ, Emel ABDIOGLU ve Mehmet ARSLAN
Karadeniz Teknik Universitesi, Jeoloji Miihendisligi Béliimii, 61080 Trabzon,

(cemilbeyaz@yahoo.com, abdioglu@ktu.edu.tr, marslan@ktu.edu.tr)

OZ.- Dogu Pontidler’de Ust Kretase yagli asidik ve ortag bilesimli volkanitlerin alterasyon tirlinleri
yaygin olarak gozlenmektedir. 1978’li yillardan beri, MTA tarafindan kil olusuklarinin ekonomik
énemleri hakkinda aragtirmalar yapilmaktadir. Bolgede pek ¢ok kil olusugu bulunmasina kargin bu
olusuklarin mineralojileri ve olugsum kosullari hakkinda kisith miktarda bilgi vardir (Yalgin ve Giim-
ser, 2000; Arslan vd., 2002; Abdioglu ve Arslan., 2004, Abdioglu vd., 2004). Bolgenin ozellikle ma-
sif siilfit cevherlesmeleri bakimindan zengin olmasi, killesmenin hidrotermal alterasyondan kaynak-
landigim diigiindiirmiistiir. Fakat son yillarda yapilan calismalarda hidrotermal alterasyon diginda s18
denizel ortamda diisiik sikigma hizina bagli olarak piroklastitlerin alterasyonu sonucu killesmenin
gelistigi de ortaya konulmustur (Abdioglu vd., 2004).

Bu caligmada Eriklik (Bulancak, Giresun) yoresindeki killesmelerinin jeolojik ve mineralojik ozel-
likleri belirlenmistir. Caligma alaninda Ust Kretase yash dasitler ve bunlarin piroklastitleri killerin
ana kayacini olusturmaktadirlar. Makroskopik olarak killer beyaz , kirli beyaz renkli olup sert veya
ufalanabilir 6zelliktedirler. Dasit ve piroklastitlerinde birincil ve ikincil kuvars, feldispat, serisit,
opak mineraller ve yer yer limonite rastlanilmigtir. Kil mineralleri, X-1sinlar1 difraktometresi (XRD),
diferansiyel termal analiz (DTA), termogravimetrik analiz (TGA) ve elektron mikroskobu (SEM)
kullanilarak incelenmistir. Ana kil minerali olarak illit, az oranda kaolen ve simektit saptanmustir. Kil
dist mineraller ise kuvars, feldispat ve pirittir.

Yorede gozlenen KD-GB ve KB-GD dogrultulu iki ana kirik sistemi silislesme ve piritlesmenin yo-
gun oldugu zonlarla karakterize edilir. Ayrica kil olusuklarinda yer yer galen ve sfalerit dolgulu kii-
ciik damarlara rastlaniimaktadur. Iyi geligmis kirtk sistemlerinin varligi ve yakin cevrede bulunan siil-
fiirlii metalik cevherler illitlerin olusumunda hidrotermal sivilarin etkin oldugunu ve sivilarin getiril-
mesinde kirik sistemlerinin onemli rol oynadigini dogrulamaktadur.

ABSTRACT.- The alteration products of Upper Cretaceous age acidic and intermediate volcanics
are widespread in the Eastern Pontides. Since 1 978’s, several researchers especially from the Gene-
ral Directorate of Mineral Research and Exploration of Turkey have examined the economical po-
tential of these clay occurrences. There is, however, little information about the mineralogical and
geochemical characteristics and origin of the clay deposits (e.g. Yal¢in and Giimiiser, 2000; Arslan
et al., 2002; Abdioglu and Arslan, 2004; Abdioglu et al., 2004). The clay occurrences have been tho-
ught as a result of hydrothermal alteration due to the common massive sulfide deposits in the regi-
on. Recent studies, however, suggest that some clay occurrences derived from pyroclastics with slow
diffusion rate under shallow marine environment.
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In this study, geological and mineralogical characteristics of the Eriklik area clay occurrences are
investigated. In the area, precursor material of the clays is Upper Cretaceous dacites and their
pyroclastics. Macroscopically, clays are white and whitish coloured and hard or breakable easily.
Dacites and their pyroclastics consist of mainly quartz as primary and secondary mineral, and felds-
par, serisite, opaque and rarely limonite. Clay minerals are identified by means of X-ray diffracto-
meter (XRD), differential thermal analysis (DTA ), thermogravimetric analysis (TGA) and scanning
electron microscope (SEM). The dominant clay mineral is illite and the others are kaolinite and
smectite. Non-clay minerals are quartz, feldspar and pyrite.

In the area, two main fracture system in NE-SW and NW-SE direction are characterized by silicifi-
ed and pyrite infilling zones. Besides, small veins of galena and sphalerite are also observed in pla-
ces. Presence of well-developed fracture systems and surrounding sulfide ores suggest that hydrot-
hermal fluids and fracture system played a significant role in the formation of illite occurrences.
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Erciyes Volkanizmasina Bagh Olarak Gelisen Kasiterit (Kalay)
Mineralizasyonu Ve Manyetit-Kasiterit-Yazganit-Tridimit
Mineral Toplulugu Olusum Kosullari
Cassiterite (Tin) Mineralization Related with Erciyes Volcanic Activities and
the Mode of Formation of the Magnetite-Cassiterite-Yazganite-Tridymite
Paragenesis

Evren YAZGAN
Regit Galip Cad. Kelebek Sok. 4/1 06700 Ankara (evrenyazgan@hotmail.com)

OZ.- Orta Anadolu Volkanik Kayaclari; yaklasik 300 km uzunlugunda, KD-GB yoniinde gelisen,
Doguda Ecemis fay koridoru, Batida Tuz Golii fay kusagi ve Kuzeyde Kizilirmak fayr arasinda ka-
lan, genis bir alani 6rtmektedir. Orta Anadolu Volkanik Kayaglarinin kuzeydogu béliimiinde, sol ya-
nal dogrultu atimh Ecemis Fay Kusa8: igerisinde kitasal kabukta geligen gerilme tektonigine bagl,
cek-ayir “pull-apart” havzasinda izlenen Erciyes Volkanik Kayaclari, Ust Pliyosen-Pleyistosen-Ho-
losen yaslarinda bazalt, bazaltik andezit trakiandezit, dasit, trakit ve riyolit bilegiminde lav akintila-
r1, ignimbiritler ve piroklastitlerden olusmaktadir.

Erciyes volkanik kayaglart igerisinde, Kiranard: beldesi batisinda ve giineybatisinda Senir Sirtini ta-
mamen kaplayan Ust Pliyosen Kogdag volkanitleri igerisinde, K15B ve K40D ydniinde izlenen ya-
pisal catlaklarin duvarlart iizerinde sivama seklinde manyetit+kasiterit+yazganit+tridimit mineral
toplulugu tammlanmistir (Bkz. Yazgan et al., MTA, MAT Dairesi, Rap. No: 41 tarih 11.03.2002). Bu
mineral toplulugu yaninda, Alidag giineydogusunda, Zincidere beldesinin yaklagik 5 km giineyinde,
Giimiigderesi boyunca geligsen, Alt Pleyistosen Bagakpinar piroklastitleri igerisinde, hidrotermal in-
filtrasyon seklinde, az ¢ok tabakalanmaya paralel olarak gelisen manyetit+hematit+kasiterit mineral
topluluguna rastlanmistir. Bu bolgede tarihi devirlerde, isletme kolayligr agisindan 6ncelikle volkanik
tiifler icerisinde, onlarca metre uzunlugunda isletme galerilerinin agildig1 goriilmektedir.

Erciyes Volkanik Kayaglar: igerisinde izlenen, Kiranardi cevherlesmesi, yiizeye yakin gatlak duvar-
larini stvama sekliyle, pnomatolitik evrede gelisen gaz fazlarinin 6nem kazandigini gostermektedir.
Bu cevherlesmeyi olugturan manyetit + kasiterit + yazganit + tridimit mineral toplulugu, yiiksek olu-
sum sicakliklarini yansitmaktadir. Kalay yataklarinda tanimlanan parajenez ve yapilan sivi kapanim
aragtirmalarinda 370 °C’in iizerinde olugum sicakliklari elde edilmistir.

Hidrotermal eriyiklere kiyasla, pnomatolitik evrede gaz ve buhar ¢ikislari, yeryiiziine agik ¢atlak, ki-
rik, fay diizlemleri veya soguma sonucu gerilmeye bagh agilmalar boyunca ytikseldigi i¢in, yiizeye
yakin bu bosluklar igerisinde basing, yeryiizii basincina esit veya yakin degerlerdedir. Bir granit mag-
masinin, pnomatolitik evresinde manyetit ve kasiterit gibi yiiksek sicaklik minerallerini olugturan Fe
ve Sn elementleri; klor, fliior, bor gibi ugucu gazlar ile taginmaktadir. Sonugta, Kiranardi cevherles-
mesinde izlenen mineraller, dis basincin diisiik oldugu, fiimeroliyen gazlarin ylizeye yakin gatlaklar
arasinda yiikselmesinin serbest ve kolay oldugu kosullarda gergeklesmistir. Erken evrelerde ve go-
gunlukta, cevher olusumuna neden olan eriyikler, genelde alkali (bazik) 6zelligini tasimalarina kar-
sin, yiizeye yakin cevher olusumlarinda genelde tanimlanan mineral topluluklari, bu eriyiklerin asit
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karakterde oldugunu gostermektedir. Ayrica, kasiterit mineralizasyonuna bagh gelisen muskovit mi-
neralleri, bu cevherlesmenin asit bir ortamda olustugunu kanitlamaktadur. Kiranardi’nda, polarizan
mikroskop ve XRD ile yapilan tayinlerde, tanimlanan tridimit, turmalin, muskovit mineralleri ise
magmasal donemin, yiiksek sicaklikta asit bilesiminde gaz ve buhar fazinin yogun oldugu bir evreye
dogru gelistigini isaret etmektedir. Magmasal kokenli hidrotermal eriyikler ve fiimerol fazda gelisen
gazlarin igerisinde bulunan yiiksek oksijen fiigasitesi, bu fazlar igerisinde dort degerli kalayin goreli
olarak zenginlesmesine neden olmaktadir. Kiranardi cevherlesmesinde kasiterit minerallerinin, man-
yetit mineralleri igerisinde kapanmimlar (exsolution) seklinde bulunmasi, bu parajenez kosullarinda,
oksijen fligasitesinin oldukea yiiksek degerlere ulagtigini géstermektedir.

Manyetit+kasiterit+yazganittridimit mineral toplulugunun olusumu sirasinda, fiimeroliyen gaz fazi,
oncelikle Fe ve Sn oksitlerin kristallenmesine, sicakligin goreli olarak daha da diismesiyle bir arse-
nik minerali olan yazganitin duvar sivamast seklinde olusan manyetit ve kasiterit mineralleri tizerin-
de bir kabuk seklinde ¢okelmesine neden olmaktadir. Kiranardi mineral toplulugu, yiizeye yakin acik
catlaklar ierisinde, yiiksek sicaklikta yaklagik 370-400 °C da pH degerinin ~3 civarinda oldugu asit
bir ortamda, basincin ani olarak diigmesiyle, fumeroller icerisinde, genelde kloriirler seklinde tasinan
Fe ve Sn elementleri, ¢atlak duvarlarinda sivama seklinde manyetit ve kasiterit mineralleri olarak ¢O-
kelmektedir. S6zii edilen mineral toplulugu, yiiksek sicaklik mineral parajenezi olmasina karsmn, yii-
zeye yakin bir¢ok mineralizasyon karakteristiklerini tasimaktadir. Bu ozellikleriyle, Kiranard: kalay
yatagi, volkanik bir ortamda yiizeye yakin, yiiksek sicaklik cevherlesmesine fevkalade giizel bir 6r-
nek olusturmaktadir. Sonug olarak, sozii edilen mineral toplulugunun, oldukga yiiksek 1s1 gradyan ve
oksijen fligasitesinin hiikiim siirdiigii volkanik bir ortamda, yiizeye yakin, yiiksek sicaklik kosullarin-
da gergeklestigini gbrmekteyiz.

Erciyes Volkanitleri igerisinde bulunan Kasiterit mineralizasyonu;

I- Tiirkiye'de simdiye kadar steril olarak kabul edilen gen¢ volkanik kayaglarin, cevherlesme yo-
niiyle gozardr edilmemesi geregini ortaya koymaktadir.

2- Etiit edilen mineral toplulugu icerisinde IMA (International Mineralogical Association) tarafin-
dan resmi olarak onaylanan YAZGANIT [NaFe*? 2(Mg,Mn) (AsO4).H,0 | mineralinin minera-

loji kataloglarina girmesini saglamistr.

3- Arsenik igeren yazganit mineralinin, kalay ile birlikte bulunmasinin, Anadolu arkeometalurjisi
agisindan dnemi biiyiktiir. Ciinkii “Eski Tung Devri™ nde ilk iiretilen tung alagimlari, kalay ile bir-
likte arsenik elementinin de kullanildigini gostermektedir.

4- Kayseri'nin 18 km kuzeydogusunda, Sivas yolu iizerinde bulunan, Kiiltepe arkeolojik kazilarin-
da, tungtan yapilmis gesitli alet ve silahlar ve bunlarin dokiim kaliplart giin 1g181na ¢ikarimistir. Bu
alet ve silahlarin tiretilmesinde kullanilan kalayin Giimiisdere’de bulunan kalay tiretim galerile-
rinden ¢ikarilmig olmast ihtimali, tung alagiminda kullanilan kalaym ilk olarak Anadolu’da kesfe-
dilerek kullanilmis olmasi varsayimini giiclendirmektedir.
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ABSTRACT.- The Central Anatolia Volcanic Province, with a 300 km of length, which extends as a
belt in NE-SW direction covers a large area between the Ecemis Fault Corridor on the east, the Tuz
Golii fault on the west, and Kizilirmak fault on the north. On the northeast part of the Central Ana-
tolia Volcanic Province, the Erciyes Volcanic Rocks of Pliocene-Pleistocene-Holocene ages, which
were developed in a pull-apart basin formed in response to the intra-plate extensional tectonics
along the left-lateral Ecemis transcurrent fault zone consist of lava flows of basalt, basaltic andesi-
te, trachyandesite, dacite, trachyte, and rhyolite with ignimbrites and pyroclastics.

Magnetite + cassiterite + yazganite  tridymite paragenesis are first determined within the Erciyes
Volcanics. These minerals are in the form of fracture wall coatings in the Upper Pliocene Kogdag
volcanics. The mineralized fractures present to the west and southeast of Kiranardu district strike
NI5W and N4OE. The Ko¢dag volcanics cover extensive areas in Senir Strti. Besides this Kiranard
mineral paragenesis, a magnetite-hematite-cassiterite mineral association has also been recognized
aligned parallel to the pyroclastics’ bedding planes in the Lower Pleistocene Basakpmar pyroclas-
tics along the Giimiigdere river in the southeast of Alidag, about 5 km to the south of Zincidere dist-
rict. Antique mining adits of several ten meters of length have been discovered particularly within
these pyroclasts. That the Kiranardi mineralization in the Erciyes volcanic complex occurs as co-
atings in near-surface fracture walls reflects the importance of gaseous emanations at pneumatoly-
tic stage. The magnetite+cassiterite+yazganite+/-tridymite mineral association of this mineralizati-
on reflects high temperature conditions. According to the fluid inclusions studies, the mineral para-
genesis observed in tin deposits give a common formation temperature above 370 °C .

The emission of gases and vapors ascended to the surface along the tensional fractures related to
cooling of the volcanic enviroment during the pneumatolytic phases. The pressure was equal to the
atmospheric external pressure or very close in the near-surface open spaces. Iron and tin elements,
forming high temperature minerals such as magnetite and cassiterite have been tansported by gase-
ous emanations such as chlorine, fluorine, bromine and iodine derived from solidifying parent mag-
ma especially during the pneumatolytic stages. In conclusion, the minerals observed in the Kiranar-
di area developed in an enviroment where fumarolic gases were free and easy escape through near-
surface fractures where the external pressure was relatively low. Principally, in the early stages, the
ore depositing solutions and gases have almost alkaline character, but in a favorable near-surface
environment as the mineral association suggests, they may become acid. Moreover, the common pre-
sence of muscovite in the adjacent wall rocks to the tin mineralization generally suggests acid con-
ditions for their formation. The microscopic and XRD determinations of muscovite, tourmaline and
tridymite minerals in the Kiranardi area indicate an approach towards a considerable fumarolic sta-
ge in acid composition of the magmatic cycle. Higher oxygen fugacity of hydrothermal solutions and
the gas produced from fumarolic phases of the parent magma causes relative enrichment of the Sn+4
in both phases. That the cassiterite minerals occur mostly as exsolutions within the magnetite mine-
rals at the Kiranardi generally indicate that the oxygene fugacity reached relatively hig value in con-
ditions of these paragenesis.

During the magnetite, cassiterite, yazganite and tridymite mineral assemblage occurrence, the fu-
marolic gas-phase principally provokes Fe and Sn oxides mineralization. With the further decrease
of the surrounding temperature, the yazganite, an arsenic oxide mineral, deposited as coating on the
magnetite and cassiterite minerals which were already deposited on the fracture walls. At the Kira-
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nardi ore deposit, Fe and Sn elements which are transported in the form of chlorine by fumarolic ga-
ses are dep. “ited as the magnetite and cassiterite minerals on the cavity walls as a coating materi-
als in the near-surface open fractures at the high temperatures of approximately between 370-400
°C within the acid environment where pH value is estimated to be nearly 3, by a sudden decrease in
pressure. This mineral association, although it includes an abundance of high-temperature minerals,
possesses many of the characteristics of near-surface deposition. The Kiranard: tin mineralization,
thus constitutes an excellent example of the high-temperature mineralization of the near surface vol-
canic environment. Finally, this mineral assamblage is regarded as a high-temperature Sformation of
the near-surface, in a volcanic environment with a relatively high thermal gradient where the higher
oxygen fugacity has dominated.

Cassiterite mineralization discovered in the Erciyes volcanic rocks :

- It proves that the mineralization within the young volcanic rocks in Turkey which have been for-
merly regarded to be sterile among most of the geologists is not correct.

2- During the microscopic and XRD studies of the Kiranardi mineralization, a new mineral YAZGA-
NITE, NaFe+3 2(Mg, Mn) (AsO4)3. H20, which has been officially confirmed (record homolo-
gue) by IMA (International Mineralogical Association ) has been discovered and recorded to the
mineralogical catalogue (ASTM).

3- Discovery of the arsenic-bearing yazganite with the tin mineral has a great importance Sor the
Anatolian archaeo-metallurgy. Because first bronze alloys (amalgam) produced at the beginning
of the ancient bronze age indicate that arsenic element was used together with tin.

4- At Kiiltepe archaelogical site, 18 km northeast of Kayseri, on the Sivas route, various bronze ma-
de tools and arms and their casting moulds were found. The probability that the tin used for ma-
king these tools and arms might have been extracted from the adits near Giimiigdere, strengthens
the assumption that tin as component of bronze alloys was discovered and first used in Anatolia.
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Balikesir ve Simav Civari Zeolit Olusuklarinin Mineralojisi
Minerology of Zeolite Occurances at Balikesir and Simav Region

Abdullah CUBUKCU, Mustafa ALBAYRAK ve Ahmet ACAR
MTA Genel Miid. 06520, Ankara

OZ.- Balikesir ve Simav cevresinde zeolit olusuklar1 mevcuttur. Bolgeden derlenen 6rneklerin X-
ray, SEM ve kimyasal analiz sonuglart birlikte degerlendirilmis ve bolgenin zeolit yoniinden mine-
ralojisi ortaya konmaya ¢aligilmigtur.

Bu amacla Balikesir ve Simav yoresinden GPS yardimiyla noktasal rnekler derlenmistir. Ornek ana-
lizleri sonucunda elde edilen veriler jeokimyasal ve mineralojik olarak degerlendirilmistir. Bu deZer-
lendirmeler sonucunda Balikesir Tiilii ocagindan alinan ince ve kaba taneli tiiflerin klinoptilolit, ku-
vars ve amorf madde icerdigi saptanmugtir.

Simav yéresinden alinan tiif orneklerinin ise klinptilolit yaninda hoylandit, kuvars, amorf madde, fel-
dispat ve mika igerdigi belirlenmistir.

Balikesir civarindan derlenen bazi 6rneklerin SEM analizleri yapilarak X-Ray analizleri sonucu be-
lirlenen minerallerle uygunlugu ortaya konmugtur. Ayrica Balikesir ve Simav 6rneklerinin teknolo-
jik analizleri yapilmig ve seramik hammaddesi olarak uygun olup olmadig: aragtirilmigtir. Buna gore
her iki yoreden derlenen drneklerin kedi kumu ve tras olarak kullanima uygun olmadig: belirlenmis-
tir.

ABSTRACT.- Zeolite occurrences has been founded in the vicinity of Balikesir and Simav. Results
of X-Ray, SEM and chemical analysis of collected samples from the study area was interpreted and
mineralogical characteristics of zeolites in the vicinity of Balikesir and Simav was determinated.

Samples were collected by using GPS from study area. Results of analysis of these samples was in-
terpreted mineralogically and geochemically. In consequence of this, fine and rough grained tuffs
collected from Balikesir Tiilii bed were determinated that contain clinoptilolite, quartz and amourp-
hous mineral.

Tuffs collected from Simav area contain clinoptilolite, heulandite, quartz, amourphous material,
feldspar and mica.

The SEM analysis of some samples, collected from Balikesir vicinity, were correlated with the X-Ray
analyses. The technological analyses of Balikesir and Simav samples were done in order to unders-
tand suitability of ceramic raw material. These samples were not used for cat litter and trass (puz-
zolanic material).
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Gordes ve Civari Zeolitlerinin Mineralojisi
Minerology of Zeolites Araound Gérdes

Alaaddin VURAL ve Mustafa ALBAYRAK

MTA Genel Miidiirliigii 06520, Ankara (avural@mra.gov.rr, mustafa_albayrak@hotmail.com)

OZ.- Gordes ve civarinda temelde Menderes masifine ait metamorfik kayaclar yiizeylemektedir. Me-
tamorfik kayaglar tizerine, Erken Miyosen yash aliivyon yelpazesi ¢okelleri ile baglay1p, algli aradii-
zeyleri kapsayan ¢akiltagi-kumtagi ardalanmast ile devam eden, Gocek formasyonu gelir (Yagmurlu,
1982, 1984). Bu formasyonunun iizerine olas1 uyumsuzlukla Yenikdy formasyonu gelir. Yenikoy for-
masyonunun tizerine Kiigiikderbent formasyonu gelir. Erken Ust Miyosen’de etkinlesen ve baslica
dasit, riyodasit bilesimli lavlar ile tiiflerden olusan kalkalkalen volkanizma Kiiciikderbent golsel ¢o-
kelimini tizerler (Ercan, 1983). Tiim bu birimlerin tizerine uyumsuzlukla Ust Miyosen-Pliyosen yas-
I1 sedimanter istif gelir,

Yoreden zeolit minerallerinin tespitine yonelik drnekler alinmistir. Bu érneklerde XRD analizleri ya-
pilmis ve zeolit agisindan degerlendirilmislerdir. 15 adet drnek tizerinde de kimyasal analiz yapilarak
ana oksit ve iz element analizi yapilmustir. Sahadan alinan 6rneklerde yapilan XRD analizleri sonucu
zeolit grubu mineraller belirlenmistir. Zeolitlerin biiyiik gogunlugu klinoptilolit mineralleridir. Bu-
nun yaninda bazi kesimlerde ise hoylandit minerallerine rastlanmaktadir. Sahanin bazi kesimlerinde
ise klinoptilolit ve hoylandit mineralleri beraber bulunmaktadir. Orneklerin bazilarinin SEM analiz-
leri yapilmig ve XRD analizleri ile tespit edilen mineraller SEM analizleri ile de desteklenmistir. Ya-
pilan aletsel mineralojik analizler kombineli bir sekilde degerlendirilerek yorenin mineralojisi acik-
liga kavugturulmustur.

ABSTRACT - In the Gordes and its surrounding area, metamorphic rocks belong to Menderes Mas-
sif are out crop. Gocek formation that consists of alluvial fan, and conglomerate and sandstone al-
ternate included algal limestone interlayers overlies the metamorphic rocks in Early Miocene age.
This formation is named “Gdécek formation” (Yagmurlu, 1984). Gocek formation is overlaid with
possible discordant by Yenikoy formation. Kiiciiderbent formation overlies the Yenikoy formation.
Calcalcaline volcanics occurred in Early Upper Miocene that consist of mainly dacite, rhyodacitic
lava and tuff overlays the Kiiciikderbent lacustrine sedimentation. These volcanics are named as
“Karaboldere Volcanics” (Ercan 1983). All of these units are overlaid discordantly by Upper Mi-
ocen-Pliocene aged sedimantary units.

Samples were collected for determining zeolite minerals from the area. These samples were analy-
zed by XRD. Chemical analyses were carried out on the 15 samples to determine amount of major
element oxides and minor elements. As a result of XRD analysis, zeolite minerals were determined
in samples that collected from area. Most of the zeolites in the area are mainly clinoptilolite and ra-
rely is heulandite type zeolite. In the some part of area, both of zeolite minerals, eg. clinoptilolite and
heulandite were found together. SEM analysis is carried out on some samples, and the both results
obtained from XRD analysis are confirmed by SEM. On the basis of analytical methods, mineralogy
of area had been brought out.
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Sivrihisar Kuzey Dogusundaki (Miilk-Demirci)
Neojen Yash Volkaniklerde Kil Minerallesmesi
Clay Mineralization of The Neogene Aged Volcanics
of The Northeastern Sivrihisar (Miilk-Demirci )
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*Ankara Universitesi Miihendislik Fakiiltesi Jeoloji Miih. Bél. 06100 Begevier/Ankara
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OZ.- Miilk-Demirci yoresinde (KD Sivrihisar) yer alan Neojen yash golsel birimler; kirintili-evapo-
ritik ¢okeller ile volkaniklerden olusmaktadir. Miyosen yash volkanik kayaclar; bazalt ve andezit
karakterli lav akmalari; volkaniklastikler ise aglomera, tiif, altere tiif, tiifitik kumtaslari olup; ayrica,
volkanik alterasyon iiriinii kiltas: ara seviyeleri igerirler. Bu volkanik birimler iistte dogru dolomit,
dolomitik kirectagt, marn ve jipsli birimlere gegiglidirler. Bolgedeki volkanitler K-G yonlii stkisma
rejimi ve bunun takibinde genisleme tektoniginin yarattigi D-B dogrultulu fay sistemleri boyunca ge-
lismislerdir (Temel, 2001; Ozen ve Sarifakioglu, 2003). Tiif karakterli volkanik birimlerdeki demi-
roksitlesme, limonitlesme, karbonatlasma ve killesme gibi alterasyonlar sar1, kirmizi renkli zonlar
seklinde sahada tanmirlar. Bu sekilde alterasyona ugramig volkanik kayaglarda noktasal ve sistema-
tik olarak alinan 6rneklerde yapilan petrografik ve mineralojik analizler (polarizan mikroskop, XRD,
DTA, SEM, XRF) sonucunda volkanik birimlerin alterasyon zonlarindaki egemen kil mineralinin si-
mektit oldugu ve bunlarin degisik oranda kil minerallesmesi olarak ortaya ¢iktig: belirlenmistir. In-
celeme alanindaki simektit minerali saf ve safa yakin oranlarda olabildigi gibi; bazi drneklerde pla-
Jiyoklaz tiirii feldispat minerali basta olmal iizere dolomit, kalsit, opal-CT, kuvars mineralleri ile
birlikte bulunmaktadir. Kismen bu minerallesme grubuna analsim ve jips mineralleri de eslik etmek-
tedir. Simektitlerin (001) bazal mesafeleri 14.76 Ao-15.93 Ao, (060) ve (330)’daki yansima degerle-
riise 1.49 Ao - 1.50 Ao arasinda degismektedir. Elde edilen degerlere gore bu alterasyon iiriinii kil
olusumunun dioktahedral yapida ve Ca tipi simektit (montmorillonit) oldugu belirlenmistir. Bu  si-
mektit mineralinin yapisal formiilii de (Si 3.47 A10.53)(Al 1.11 Fe 0.34 Mg 0.43 Ti 0.03) O10 (OH)2
(Ca 0.26 K 0.09 Na 0.002) olarak hesaplanmustir. SEM incelemelerinde simektit minerali petek do-
kusu seklinde ¢ok iyi gelismis levhamsi yapraklardan olusan morfolojisiyle tanimlanmistir. Ayrica
bu  simektit minerallesmesinin genellikle volkan camlarinin erime bosluklari ile kirik ve catlaklar
boyunca veya feldispat minerallerinin iizerinde geligti§i SEM goriintiilerinde agikca izlenmistir.

Saha ve laboratuvar verilerine gire simektit mineralinin olusumu, tiiflii birimlerin ana bilegenini tes-
kil eden volkan camlari ile feldispat mineralinin varligt ile kontrol  lilmistir. Sicak ve kurak bir ik-
lim kosullarinda  g&l suyu igerisindeki volkanik malzemenin alterasyonu simektit olusumunda
onemli rol oynamigtir. Simektit olusumu volkan camlarinin hidrolizi ve feldispat mineralinin alteras-
yonu seklinde geligmistir. Ayrica, volkanikleri kesen ¢atlak sistemleri etrafinda belirginlesen ve zen-
ginlesen simektit olusumlarinda, bu kiriklardan bosalan Al ve Si ‘ce zengin hidrotermal eriyiklerin
yer yer etkili olabilecegi de diisiiniilmektedir.
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ABSTRACT.- Lacustrine Neogene units located around Miilk-Demirci villages consists of detrital
evaporitic and volcanic rocks. Miocene volcanics comprise both lava flows and volcaniclastics. The
first one is characterized by basaltic and andesitic lithologies. The second one consists of agglome-
rate, tuff, altered tuff, tuffitic sandstone and claystone from alteration of some volcanics. The volca-
nic units are overlain by the dolomite, dolomitic limestone, marl and evaporites at the upper part of
the sequence. The volcanics were developed along E-W trending fault systems resulted from the N-
S directed compressional regime and subsequent extensional regime in the study area (Temel, 2001 ;
Ozen ve Sarifakioglu, 2003). The alteration of tuffeceous volcanic rocks are recognized by some co-
lor zonations of yellow and red within the volcanic fields, which are indication of iron oxidation,
limonitization, carbonization and argillization of these volcanic layers. Systematic and random
samples collected from altered volcanic rocks have been examined by laboratory studies using po-
larazing microscope, XRD, DTA, SEM, XRF, which revealed that smectite was major clay mineral
of this volcanic fields and this mineralization took place as various degree of smectite formation
with respect to intensity of the alteration . The altered volcanic rocks could undergo either pure or
nearly pure smectite mineralization or some minerals such as feldspar (mainly plagioclase ) dolo-
mite, calcite, opal-CT, quartz being along with smectite within the altered volcanic layers. Someti-
mes, analcime and gypsum were present within the non-volcanic mineral associations. Analcime
and gypsum minerals are partly accompanied with these mineralization group. Basal spacing (001)
and the reflections (060) with (330) of the smectites vary between 14.76 Ao-15.93 Ao, 1.49 Ao - 1.50
Ao , respectively. The data obtained by analysis indicate that the clay occurence of alteration pro-
duct has a dioctahedral form and Ca-smectite (montmorillonite) in composition. The structural for-
mula of the smectite was calculated as (Si 3.47 Al 0.53) (Al 1.1] Fe 0.34 Mg 0.43 Ti 0.03) O10 (OH)2
(Ca 0.26 K 0.09 Na 0.002). In the electron microscopy (SEM) studies, smectite mineral were recog-
nized by flaky layers with honeycomb structure. Additionally, some SEM images exhibit that smecti-
te mineralization was preferentially developed within the dissolution voids or along the fractures on
the volcanic glasses and on the surface of altered feldspars.

All data obtained from these field and laboratory studies support that a relationship existed betwe-
en alteration of feldspar and volcanic glasses and smectite formation in the tuff layers.

The volcanic alteration leading to smectite formation took place in the lake environment under arid
or semi-arid climatic conditions, which evolved as hydration of volcanic glasses or alteration of
feldspars. The occurrence of smectite have been developed by hydration of volcanic glasses and al-
teration of feldspar. On the other hand, some smectite formations around fractures, which cut the
volcanics, would be resulted from alteration of hydrothermal solutions with being rich in Al and Si.

DEGINILEN BELGELER :

Ozen, H. ve Sarifakioglu, E., 2003. Sivrihisar (Eskisehir) Dolayindaki Volkanitlerin Petrografik ve
Petrolojik Ozellikleri. 56. Tiirkiye Jeoloji Kurultayt Bildiri Ozleri Kitabi. Ankara

Temel, A., 2001. Post-collisional Miocene alkaline volcanism in the Oglak¢i Region, Turkey: Petro-
logy and geochemistry. International Geology Review .43, 640-660.

143



58. Tiirkiye Jeoloji Kurultayt 11 - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
58th Geological Congress of Turkey

Kibris Killerinin Kaynak ve Ozellikleri
The Origin and Characteristics of Cyprus Clays

Cavit ATALAR

Yakin Dogu Universitesi, Mithendislik Fakiiltesi, Lefkoga, Kuzey Kibris Tiirk C umhuriyeti, catalar @neu.edu.tr

OZ.- Kibris 9,251 km?'lik alani ile Akdenizin liglincii biiylik ve Dogu Akdeniz bdlgesinin en biiyiik
adasidir. Kuzey Kibris Tiirk Cumhuriyeti (KKTC) 3,299 km_’lik alant kapsar. Ada cografik konumu
itabariyle Avrupa, Asya ve Afrika kitalarmin kesisme noktasinda bulunur.

Kibris yaklagik dogu-bati uzaniminda kuzeyden giineye dogru ti¢ ana morfolojik birime ayrilir. Girne
siradaglari, Mesarya ovasi ve Trodos siradaglari. Kibrisin jeolojik birimlere ayrilmasi konusunda fikir
birligine ulagilamamigtir. Kibris degisik arastirmacilar tarafindan genellikle ii¢ ile bes jeolojik birime
ayrilmaktadir. Kibris topografyasina bagli olarak kuzeyden giineye dogru ii¢ ana jeolojik birime ayri-
labilinir; Girne zonu, Mesarya zonu ve Trodos zonu.

Kibris, jeolojik evrim ve jeolojik birimlerin taginmalarina bagl olarak alti jeolojik zona ayrilabilinir;
(1) Trodos zonu veya Trodos Ofioliti, (2) Girne zonu, (3) Mamonia zonu veya Mamonia Komplek-
si, (4) Giiney Kibris zonu, (5) Mesarya zonu ve (6) Holosen-Giincel Aliivyonlar.

1- Trodos zonu veya Trodos Ofioliti: Kibrisin jeolojik evrimi Afrika levhasinin Avrasya levhasi al-
tina dalmasi ve Trodos ofiyolitinin olugsmasiyle Ust Kretase’de (90 Ma) baslamistir. Trodos Ofi-
oliti plutonik, intriizif ve volkanik kayaclar igerir. Adanin giiney merkezinde Trodos siradaglarim
olusturur.

2- Girne zonu: Girne zonu iki alt zona ayirabilinir. Birinci alt zon Ust Kretase — Orta Miyosen (67-
15 Ma) yasl otokton tortul kayaclardan olusur. Degirmenlik grubu da bu zon igerisinde bulunur.
Ikinci alt zon Miyosende (10-15 Ma) Kibris’a tasinmis olan Permiyen-Karbonifer ile Alt Kretase
(350-135 Ma) arasinda olusan allokton massif ve tekrar kristallesen kirectasi, dolomit ve mermer-
lerdir.

3- Mamonia zonu veya Mamonia Kompleksi: Orta Triyas - Ust Kretase (230 dan 75 Ma) yash al-
lokton Mamonia kompleksi magmatik-volkanik, tortul ve metamorfik kayaglardan olugmustur.
Maastrihtiyen’de Kibris’a tagmmustir. Sadece Giiney Kibris’in giiney batisinda Baf kasabasi yakin-
larinda gozlenir.

4- Giiney Kibris zonu: Kibrisin giineyinde Ust Kretase ile Miyosen yasli tortul kayaglar, Trodos Ofi-
yoliti ile giiney sahili arasinda doguda Larnaka’dan batiya Baf’a kadar genis bir alanda yaygin,
Trodos ofiyolinin kuzeyinde ise daha az yaygin olarak yiizeylerler. Zon, genellikle tebesir, kil,
marn ve jipslerden olusur. Bentonitik killer, Lefkara, Pakhna ve Kalavasos formasyonlari da bu
zon igerisinde bulunur.

5- Mesarya zonu: Girne ve Trodos siradaglari arasinda yer alan Mesarya zonu, Pliyosen ile Pleyis-
tosen yasl derin ve s1g denizel ortamda olusan marn, kumlu marn kalkarenitler ve teraslardan
olusur. Mesarya ovasinda, Girne siradaglarinin giiney yamaglarindan Trodos siradaglarina kadar
uzanan bolgeye yayilir. Lefkosa ve Atalasa formasyonlari da bu zon igerisinde bulunur.
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6.

Holosen-Giincel Aliivyonlar: Cakil, kum, silt ve killerden olusan yaglart Holosen ile giincel ara-
sinda olan aliivyonlar ¢ok yaygin olarak Mesarya ovasinda, genellikle Lefkosa, GaziMagusa ile
dogu ve bati kiyilarda ve adanin her tarafinda dere yataklarinda gozlenir.

Kibris killeri, Trodos ofiyolitinin ve pelajik tortullarin Kretase sonrasi periyodda ayrismas: sonucu
olusmuglardir. Girne zonundaki kirectasi ve dolomitler ile Giiney Kibris zonundaki tebesirlerin ve bi-
ogenik olusum, marnlarin yiiksek kalsium karbonat igermelerini saglamigtir..

Kibris killerini bes ana gruba ayirabiliriz.

1-

4-

Bentonitik killer : Trodos ofiyoliti yastik lavlarinin ayrismasi ile olusan Kibris’mn ilk killeridir.
Bentonitik killer Kathikas-Moni ve Ortatepe formasyonlarinda Trodos ofiyolitinin giiney kismin-
da yastik lavlarla volkanik sonrast tortullarin sinirlarinda ve yaygin bir sekilde batida Bafta ve da-
ha az yaygin olarak giineyde Limasol yakinlarinda Moni’de ve doguda Gazimagusa’nin giineyin-
de Paralimni de bulunur. Giiney Kibrista 300 metreyi asan bir kalinliga erisir. KKTC sinirlar ige-
risinde sadece Yigitler koyii yakinlarinda gozlenir. Bentonitik killer %35 oranindan fazla kalsi-
yum montmorillonit minerali igerir. Kibris bentonitleri sadece diisiik sigme potansiyelli Kalsiyum
montmorillonitten olugur. Yiiksek sisme potansiyelli Sodyum montmorillonit icermezler. Buna
ragmen Bentonitik Killer, Kibrista bulunan en yiiksek sisme potansiyeli gosteren killerdir.

Mamonia kompleksi killeri : Adanin giiney batisinda Baf kasabasi yakinlarinda gozlenen, Orta Tri-
yas - Ust Kretase yasli Mamonia kompleksi magmatik-volkanik, tortul ve metamorfik kayaglar-
dan olusmustur. Ortatepe formasyonunun tesiri ile sisme 6zelligi kazandig igin Bentonitik kil-
lerden daha diisiik sisme potansiyeli gosterir.

Degirmenlik grubu killeri : Degirmenlik grubu genellikle tiirbiditlerden olugur. Asagidan yukari-
ya dogru ¢akil, konglomera, greyvak, marn ve genellikle abisal tiirbiditler, s1g ortam tebesirleri,
marn, kirectasi ve jipslerle tamamlanir. Bu grup sadece KKTC sinirlari igerisinde gozlenir ve Gir-
ne daglarinm kuzey ve giiney yamaglarini dogudan batiya tamamiyle kaplar. Degirmenlik grubu;
Dagyolu, Yilmazkdy, Yazilitepe ve Mermertepe formasyonlarindan olusur. Bu grubun degisik for-
masyonlari igerisinde bulunan bir kag metreden onlarca metreye ulagan killi birimleri degisik sis-
me potansiyeli gosterir. Yazilitepe ve Yilmazkdy formasyonlar yiiksek - ¢ok yiiksek, Dagyolu 2
formasyonu orta - yiiksek ve Dagyolu 1 formasyonu orta sigme potansiyeli gosterir.

Lefkosa formasyonu killeri : Adanin ortasinda dogudan batiya dogru bir kusak gibi ve giineybati
ile batisinda yiiksek ve ¢ok yiiksek sisme potansiyeli gosteren agir1 konsolide killer (ytiksek oran-
da smektit iceren) Pliyosen yash Lefkoga formasyonu igerisinde olusur ve Lefkoga, Gazimagu-
sa, Larnaka ve Poli gibi biiyiik yerlesim yerlerinde bulunur. Lefkosa’nin ve Gazimagusa'nin gii-
ney kistmlarini tamamuyle kaplar. Lefkosa formasyonu genellikle kalkarenit ve marnlardan olugur.
icerisinde cakil, kiregtast ve konglomeralar da bulunur. Yiiksek oranda montmorillonit ve daha
diisiik oranda illit ve kaolin kil minarelleri igerir. Bazi aragtirmacilar Camlibel formasyonunu ay-
r1, bazilart ise Lefkosa formasyonu igerisinde gostermektedirler. Pleyistosen yasli Apolos ve Giir-
pinar formasyonlarinin bazi seviyeleri de kil igerir.

Aliivyon killeri : Cakil, kum, silt ve killerden olusan Holosen yash ve giincel aliivyonlart Mesar-
ya ovasinda, genellikle Lefkosa, GaziMagusa ile dogu ve bati kiyilarda ¢ok yaygindir. Alivyon-
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lar, gevsek ve orta siki ¢akil ve kum ile yumusak ve orta sert silt ve killer icerir. Aliivyonlar ge-
nellikle diisiik oranda kil materyali igerir. Aliivyonlar da yiiksek oranda montmorillonit icerir,
Diisiik ve orta plastisite potansiyeli gosterir.

ABSTRACT.- Cyprus with an area of 9,251 km_ is the third biggest island in the Mediterranean
sea, and the biggest island in the Eastern Mediterranean region. Turkish Republic of Northern
Cyprus (TRNC) covers an area of 3,299 km? . The Island geographically is located in the center of
the triple junction of three continents Europe, Asia and Africa.

Cyprus is divided into three main features streching in an almost east-west direction, namely from
north to south the Kyrenia range the Mesaoria plane and the Troodos range. There is no concencus
on the geological division of the island. Cyprus is mainly divided into between three to five geologi-
cal zones by different researchers. Cyprus may be divided into three main geological zones from
north to south according to its topography; the Kyrenia zone, Mesaria zone, and the Troodos zone.

Cyprus may also be divided into six geological zones according to geological evolution and empla-
cement of its geological units: (1) Troodos zone or the Troodos Ophiolite, (2) Kyrenia zone, (3) Ma-
monia zone or Mamonia complex, (4) South Cyprus zone, (5) Mesaria zone, and (6) Holocene-Re-
cent Alluviums.

I- Troodos zone or the Troodos Ophiolite: The geological evolution of Cyprus started with the for-
mation of the Troodos Ophiolite in Upper Cretaceous (90 Ma) due to the subduction of the Afri-
can plate beneath the Eurasian plate. Troodos Ophiolite comprises of plutonic, intrusive and vol-
canic rocks. It covers the Troodos range in the southern central part of the island.

2- Kyrenia zone: Kyrenia zone may be divided into two subzones. The first subzone is composed of
autochthonous sedimantery rocks of Upper Creataceous to Middle Miocene (67-15 Ma). The
Kythrea group is within this zone The second subzone is composed of allochthonous massive and
recrystallised limestones, dolomites and marbles of Permian-Carboniferous to Lower Cretaceous
age (350-135 Ma) which have been thrust southward to their present position in Miocene(10-15
Ma).

3- Mamonia zone or Mamonia complex: The allochthonous Mamonia zone or Mamonia complex
comprises of igneous-volcanic, sedimentary and metamorphic rocks of Middle Triassic to Upper
Cretaceous (230 to 75 Ma) age. During the Maastrichtian the movement to Cyprus took place. It
only near crops out Paphos in the south west part of South Cyprus.

4- South Cyprus zone: In the south of Cyprus, sedimentary rocks ranging in age from Upper Creta-
ceous to Miocene, are extensively exposed in an area extending between the south of the Troodos
Ophiolite and the south coast from Larnaka in the east to Paphos in the west and less extensively
in the north of Troodos Ophiolite. This zone is composed of mostly chalks, clays, marls and gyp-
sum. Bentonitic Clays, Lefkara, Pakhna and Kalavasos formations are also present within this
Zone.

3- Mesaria zone: The Mesaoria Zone is located between the Kyrenia and Troodos ranges and con-
sists of rocks of deep and shallow marine environment of marl, sandy marl, calcarenites and ter-
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races belonging to Pliocene and Pleistocene ages. They outcrop at the Mesaoria plane, southern
slopes of the Kyrenia range and are spreading towards the Troodos mountains. Nicosia and At-
halassa formations are within this zone.

6- Holocene-Recent Alluviums: The alluviums Holocene to recent in age containing gravel, sand,
silt, and clay are widespread in the Mesaria plain, especially at Nicosia and Famagusta and at
the east and west coast as well as the stream beds all over the island.

Clays of Cyprus occurred as a result of the alteration of the Troodos ophiolite and the pelagic sedi-
mentary cycles that followed in the post Createceous period. Te limestones and dolomites of the
Kyrenia zone and chalks of the South Cyprus zone and biogenic origin have caused the development
of the high calcium carbonate bearing marls.

Clays of Cyprus can be divided into five groups

1- Bentonitic clays : The bentonitic clays occurred as the first clays of Cyprus due to alteration of
the pillow lavas of the Troodos ophiolite. Bentonitic clay occurrences are mainly found in Kathi-
kas-Moni and Kannaviou formations in the south part of the Troodos ophiolite at the boundary
of the pillow lavas with the postvolcanic sediments and are widespread at Paphos in the west, less
widespread at Moni near Limassol, at the south and at Paralimni at the south of Famagusta at
the east. In south Cyprus, it reaches a thickness of more than 300 metres. It is only found near
Yigitler village in TRNC. Benionitic clays contain more than 35 % low swelling potential calci-
um montmorillonite.They do not contain Sodium-montmorillonite with high swelling potenti-
al.Despite that Bentonitic clays exhibit the highest swelling potential of Cyprus clays.

2- Clays of Mamonia complex : In the south western part of the island near Paphos, igneous-volca-
nic, sedimentery and metamorphic rocks of the Mamonia Complex of Middle Triassic to Creta-
ceous ages also contain clays of swelling potential; however, swelling potential is much less than
in the bentonitic clays because, their swelling potential is acquired from the Kannaviou formati-
on.

3- Clays of Kythrea group : The Kythrea group mostly contains turbiditic rocks. The Group, con-
sists from bottom to top, gravel, conglomerates, greywacke, marl, and mostly abyssal turbidites
with a shallow environmental chalk, marl, limestone, and gypsum.The group is only observed in
TRNC and has a complete coverage of the northern and southern slopes of Kyrenia range from
east to west. The Kythrea group consists Mia Milea, Skylloura, Lapatza (Pre-evaporitic) and La-
patza (evaporitic) formations. The clayey units of several metres thickness to tens of metres thick-
ness in the different formations of the group exhibit different swelling potential. Lapatza (Pre-
evaporitic) and Skylloura formations exhibit high to very high, Mia Milia 2 intermediate to high,
and Mia Milia 1 intermediate swelling potential.

4- Clays of Nicosia formation : In the middle of the island from east to west a belt like and in the
southwest and west, overconsolidated clays with high to very high swelling potential (those that
contain large amounts of smectite) occur in geologic units of Nicosia formation of Pliocene age
and are extensively exposed in main settlements like Nicosia, Famagusta, Larnaka and Polis. The
southern parts of Nicosia and Famagusta are completely covered by this formation. The Nicosia
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Jformation mainly contains calcarenites and marls. Gravels, limestones and conglomerates are al-
so present in this formation. This formation contains high amount of mont morillonite with lesser
amount of kaolinite and illite.Some researchers describe the Myrtou formation seperate while ot-
hers describe it together with the Nicosia Formation. Some units of Apolos and Athalassa Jforma-
tions of Pleistocene age also contain clays.

5- Alluvium clays : The alluviums, Holocene to recent in age containing gravel, sand, silt, and clay
are widespread in the Mesaria plain, especially at Nicosia and Famagusta and at the east and
west coasi. They comprise loose - medium dense gravel and sand, and soft - firm silt and clays.
The alluviums mostly contain low amounts of clay size material. The alluviums also contain high
amount of montmorillonite. These clayey soils have low to medium swelling potential.
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Jabal Sis, Kehlat (Sam, Suriye) Zeolit Olusumlarnin
Mineralojisi ve Petrografisi
Mineralogy and Petrography of Zeolit Occurrences in Jabal Sis, Kehlat
(Damascus, Syria)

Hasim AGRILI' ve Mustafa ALBAYRAK*
'MTA Genel Miidiirliigii Maden Etiit ve Arama Dairesi
“MTA Genel Miidiirliigii MAT Dairesi

OZ.- Zeolit olusumlari Suriye’nin giineyinde, Sam’in giineydogusunda, Jabal Sis, Kehlat mevkiinde
geng volkanik birimlerle ortiilii bir alanda gozlenmektedir. Sahadan tarafimizdan derlenen &rnekler
lizerinde mineralojik ve petrografik caligmalar MTA laboratuvarlarinda yapilmistir.

Yorede, Alt Pliyosen yash alkali olivin-bazaltlar (Zaif fm.), Ust Pliyosen yasl zeolit ve olivin ice-
rikli piroklastikler (Sis fm), Alt Pleistosen yasli alkali olivin-bazalt lavi (Basar fm.), Alt Holosen yas-
li alkali olivin-bazalt lavi (Ragad fm.) gozlenmektedir.

Zeolit olusumlari Sis formasyonu i¢inde gozlenmektedir. Formasyon; kristal vitrik tiif, vitrik tif ve
litik tiiften olusmaktadir. Tif icinde piroksen porfiroidleri, mikritik, subofitik dokulu kayac¢ parga-
ciklart ve idingsitlesmis olivin mineralleri yer almaktadir. Baglayici volkanik cam zeolitlesmis, klo-
ritlesmis ve demir oksit ve hidroksitlerle boyanmugtir.

Derlenen 6rneklerden yapilan XRD g¢alismalari sonucunda birimi olusturan zeolitlerin filipsit, saba-
Zit ve analsim olduklari anlagiimistir. Bu minerallere olivin karigik katmanli kil, kalsit, feldispat ve
amorf malzeme eslik etmektedir.

ABSTRACT.- Zeolite occurrences are located south of Syria, southeast of Damascus in the Jabal
Sis, Kehlat area. The area is covered by young volcanic rocks. Mineralogical and petrographical
works heve been conducted on the samples collected from this area. Laboratory studies were carri-
ed out in the General Directorate of Mineral Research and Exploration (MTA), Ankara, Turkey.

Lower Pliocene alkaline olivine basalts (Zaif fm.) Upper Pliocene zeolite and olivine bearing pyroc-
lastics (Sis fm.), Lower Pleistocene alkaline olivine basalts (Basar fm) and Lower Holocene alkali-
ne olivine basalt lavas are the volcanic rocks present in the area.

Zeolite occurrences are in the Sis fm. The Sis formation consists of crystal tuff, vitric tuff and lithic
tuff. These tuffs include porphyroid pyroxenes, micrites, idingsitized olivine bearing rocks fragments
with ophitic texture. Matrix of these tuffs has been changed into zeolite and chloride minerals. They
have been coloured by ferric oxide, hydroxide minerals.

The results of XRD studies showed that zeolite minerals are philipsite, chabasite and analcime. O1-
her minerals detected are olivine, mixed layered clays, calcite, feldspahts.
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Kuzeybati Anadolu’daki Bitiimlii Seyllerin
Organik Jeokimyasal Ozellikleri
Organic Geochemical Characteristics of Oil Shales in Northwest Anatolia

Reyhan KARA GULBAY ve Sadettin KORKMAZ,
KTU Jeoloji Miihendisligi Boliimii, Trabzon

0Z.- Bu ¢alismada Beypazari (Ankara), Seyitomer (Kiitahya), Himmetoglu (Bolu), Hatildag (Bolu),
Gélpazart (Bilecik) ve Bahgecik (Izmit) bolgelerinde (KB Anadolu) yer alan Tersiyer yasl bitiimlii
seyllerin organik jeokimyasal 6zellikleri incelenmistir.

Beypazari, Seyitomer, Himmetoglu, Hatildag, Golpazari ve Bahgecik bitiimlii seylleri sirastyla orta-
lama % 8.91, 9.17, 15.81, 4.75, 5.17 ve 7.15 gibi oldukga yiiksek TOK (Toplam Organik Karbon)
degerlerine sahiptirler. Genel olarak biitiin sahalara ait bitiimlii seyller sirasiyla 822, 648, 723, 720,
781, 812 mgHC/gTOK gibi yiiksek HI (Hidrojen indeksi) ve 30, 55, 39, 30, 43, 15 mgCO2/gTOK
gibi diisiik OI (Oksijen Indeksi) degerleri géstermektedirler. Piroliz/TOK analiz sonuglarina gore
Beypazari, Himmetoglu, Golpazari ve Bahgecik bitiimlii seylleri Tip I kerojen, Seyitomer ve Hatil-
dag bitiimlii seylleri ise baskin olarak Tip I, az oranda da Tip II kerojen igermektedir. Tmax deger-
leri, biitiin sahalara ait bitiimlii seyllerin olgunlasmadigini gostermektedir.

Beypazari ve Seyitémer bitiimlii seyllerinin GC (Gaz Kromatografi) analizi sonucunda elde edilen
gaz kromatogramlarinda sadece C17 ve C18 n-alkanlar kaydedilmis, diger n-alkanlar tespit edilme-
migtir. Himmetoglu, Hatildag, Golpazari ve Bahgecik bitiimlii seyllerine ait gaz kromatogramlarinda
genellikle diisiik numarali n-alkanlarin daha baskin oldugu bimodal bir dagilim gozlenmektedir. Boy-
le bir dagilim, bu bitiimlii seyllerin baskin olarak algal ve daha az oranda karasal organik madde icer-
digini gostermektedir. Pr/Ph oranina gére Beypazari, Seyitomer ve Hatildag bitiimlii seylleri anok-
sik; Himmetoglu, Golpazari ve Bahgecik bitiimlii seylleri ise suboksik bir ortamda ¢okelmistir.

GC-MS (Gaz Kromatografi-Kiitle Spektrometre) analizi ile elde edilen m/z 217 ve m/z 191 kiitle
kromatogramindan hesaplanan biyomarker parametreleri bitiimlii seyllerin olgunlagsmamis organik
madde icerdigini isaret etmektedir. Tuzluluga isaret eden gamaseran, Beypazari sahasi digindaki bi-
tiimlii geyller icin kaydedilmigtir. Diger biyomarker parametreleri de dikkate alindiginda, biitiin bi-
tiimlii seyllerin tuzlu bir ¢okelme ortaminda olustugu ortaya ¢cikmaktadir. Genel olarak veriler, biitiin
bitlimlii geyllerin golsel bir ortamda ¢okeldigini gdstermektedir. Bununla birlikte, yalniz Seyitémer
bittimlii seylleri igin kaydedilen iz miktardaki C30 steran denizel katkiya isaret etmekte ve bu muh-
temelen zaman zaman denizel etkiye maruz kalan golsel bir ¢Okelme ortaminin sdz konusu olabile-
cegini ortaya koymaktadir.

ABSTRACT. - In this study, organic geochemical characteristics of the Tertiary aged oil shales in
Beypazari (Ankara), Seyitomer (Seyitomer), Himmetoglu (Bolu), Hatildag (Bolu), Golpazart (Bile-
cik) and Bahgecik ( izmit) areas (NW Anatolia) have been examined.

The oil shales in all the studied areas have significantly high TOC (Total Organic Carbon) as 8.91,
9.17,15.81,4.75, 5.17 and 7.15 % mean values, respectively. In general, they are typical with high
HI (Hydrogen Index) as 822, 648, 723, 720, 781, 812 mg HC/gTOC and low OI (Oxygen Index) 30,
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55,39, 30, 43, 15 mgCO2/gTOC mean values, respectively. Pyrolysis/TOC analysis results indicate
that Beypazari, Himmetoglu, Golpazar: and Bahgecik shales contain only Type I kerogen. Seyitomer
and Hatildag, however, minor amounts of Type Il kerogen in addition to Type I kerogen. Tmax valu-
es for these shales indicate that they are all immature.

Gas chromatograms of Himmetoglu, Hatildag, Golpazari and Bahgecik shales show a bimodal dist-
rubition dominated with low number n-alkanes. Such a distrubition indicates that these shales are
composed predominantly of algea and minor amounts of terrestrial organic matter. Pr/Ph ratios of
the oil shales suggest that an anoxic depositional environment for the Beypazari, Seyitomer and Ha-
fildag shales, and a suboxic environment for the Himmetoglu, Golpazar: and Bahgecik oil shales de-
posited.

The biomarker parameters calculated using m/z 217 and m/z 191 mass chromatograms obtained by
GC-MS (Gas Chromatography-Mass Spectrometry) analysis indicate that the oil shales include im-
mature organic matter. Gammacerane, a typical biomarker for saline depositional environment, has
ben determined for all shales except those from the Beypazar: area. When other biomarker parame-
ters are taken in to account, it is apparent that all shales deposited in saline environments. In gene-
ral, the data gained, indicate lacustrine depositional environments for the oil shales in all the studi-
ed areas. However, trace amounts of C30 sterane found in only oil shales from the Seyitomer area
indicate marine input and suggest probably lacustrine depositional environment that was occasi-
onally inundated by the sea.
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Karstik Karbonath Kayaclar Uzerinde Gelisen
Terra Rossa Olusumlarinin Mineralojik ve Jeokimyasal Ozellikleri,
Anamasdaglari, Isparta
Mineralogical-Geochemical Characteristics and Origin of Terra Rossa
Occurrences Developed by Karstic Process on Carbonate Rocks,
Anamasdaglari, Isparta

Oya CENGIZ:, Mustafa KUSCU" ve Selahattin KADIR"
“Siileyman Demirel Universitesi, Miihendislik-Mimarlik Fakiiltesi, Jeoloji Miihendisligi Boliimii, Batt Kampusu, 32260, Ciiniir-Isparta
(ocengiz@mmf.sdu.edu.tr, mkuscu@mmf.sdu.edu.tr)

“Osmangazi Universitesi, Mithendislik-Mimarlik Fakiiltesi, Jeoloji Mithendisligi Boliimii, 26480, Megelik-Eskisehir

0z.- Caligmanin amaci, Akdeniz iklim kusaginda Toroslar bolgesinde yaygin goriilen terra rossa olu-
sumlarinin, mineralojik ve jeokimyasal ¢zelliklerini ortaya koyarak olusumunu belirlemektir, Terra
rossa olusumlari, Anamasdaglari’nin Sindel alaninda 1.5 km? ve Pinarbasi sahasinda ise 1 km? yayl-
lim gostermekte olup, kalinlig: 3 m’ye ulasmaktadir. Terra rossa toprak érnekleri iizerinde X-Ray dif-
raktometre ve taramal elektron mikroskobu ile mineralojik ve ICP-MS ve ES ile ana, iz ve nadir top-
rak element analizleri yapilmistir.

Sindel ve Pinarbasgi sahalarindaki terra rossa olugumlari, Kretase-Alt Paleosen yasli Anamasdagi for-
masyonunu olusturan dolomit, dolomitik kiregtas: ve kirectaslarinda gelismis olup karstik cukurluk-
larda (dolin) ortii ve kirik-gatlaklarda dolgu biciminde gozlemektedir. Bu sahalardaki terra rossa top-
raklari lizerinde yapilan renk analizi sonucunda, Munsell renk skalasina gore, terra rossalar, genellik-
le sarimsi-kirmizi (SYR), kirmizi (2.5YR), kirmizimsi-kahverengi (SYR), koyu ve agik kirmizimsi-kah-
verengi (SYR) olarak bulunmustur. Her iki sahann terra rossalarinin mineral birliginin kaolinit, illit,
hematit, az miktarda smektit, karigik tabakali kil mineralleri, kuvars, plajioklas, alkali feldspat, am-
fibol, klorit, tridimit, amorf malzeme, opal-CT ve vermikiilitten olustugu belirlenmistir. Terra rossa
materyalleri amorf bilesenler ve camsi bir hamurdan olugmustur.

Aragtirilan alanin terra rossa olusumlarinin ana oksit icerikleri degerlendirildiginde, biitiin ana oksit-
lerin yiizeyden derine dogru ¢ok az bir artis gosterdigi belirlenmis, ancak belirgin bir fark gozlen-
memigtir. Ana oksitlerin miktarca dagilimi, ortalama olarak CaO %0.66, AIZO3 %22.02, FezO3

%8.80, MgO %1.08, Na,0 %0.56, K,0 %2.57, P,O, %0.21, TiO, %1.07 seklinde elde edilmistir.

Terra rossa topraklarindaki iz element degerleri, Mn 1450 ppm, As 21 ppm, Hg 20.1 ppm, Ba 238
ppm, Sr 37.2 ppm, Ni 84.5 ppm, Co 23.1 ppm, Cr 80.1 ppm, Pb 45 ppm, Zn 101 ppm, Cu 33.6 ppm,
La 98.4 ppm, Sc¢ 9.80 ppm, Th 26.9 ppm ve V 137 ppm olarak belirlenmistir. Bu degerler, Hirvatis-
tan, Slovekya, Giiney Dalmagya ve Israil gibi Akdeniz iilkelerinin terra rossa topraklarinin iz element
igerikleri ile kargilagtinldiginda, galisma sahasinin terra rossalarinin Mn, Ti, As, La ve Th element ice-
riklerinin diger tilkelere gore daha yiiksek oldugu, Ba, Sr ve Hg elementlerince daha diisiik ve Ni,
Co, Cr, Pb, Zn, Cu, Sc ve V elementlerince benzer konsantrasyonlara sahip oldugu saptanmistir. in-
celeme alaninin terra rossalarinin ¢ogunlukla iizerinde yeraldigi kiregtaslarindan kaynaklanmis olabi-
lecegi digtintilmektedir. Ayrica, Al, K ve iz element igeriklerinin yiiksek olmast, asidik ya da ortac
bir magmatik kayacin da terra rossaya kaynak olabilecegini diistindiirmektedir.

152




58. Tiirkiye Jeoloji Kurultayi 11 - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
58th Geological Congress of Turkey

ABSTRACT.- The aim of this research is to establish the mineralogical-geochemical properties and
origin of terra rossa occurrences in the Central Taurus, which are developed on karstic terrains in
carbonate bedrocks under the Mediterranean climate conditions. The terra rossa soils are found in
approximate 1.5 km? in the Sindel area and in approximate 1 km? in the Pinarbasi area of Anamas-
daglart. Their thickness is approximately 3 m, with some variations. Terra rossa soils were analyzed
for mineralogical determinations using X-ray diffractometry and scanning electron microscopy met-
hods and for major, trace and rare earth elements by ICP-MS and ES methods.

Terra rossa soils in the Sindel and Pinarbasi areas are observed as topsoil cover in karstic depres-
sions and as filling in fractures, which are developed on and within dolomite, dolomitic limestone
and limestone of the Cretaceous-Lower Paleocene.

According to Munsell color chapter, color analysis for terra rossa soils in these areas was made and
the color of terra rossa was found as generally yellowish-red (5YR), red (2.5YR), reddish-brown
(5YR), dark and light reddish-brown (5YR). Terra rossa is clay and silty clay-sized material. Mine-
ral assemblage of both areas are composed of kaolinite, illite, hematite, little smectite, mixed layer
clay minerals, quartz, plagioclase, alkaline feldspar, amphibole, chlorite, tridimite, amorphous ma-
terial, opal-CT, and vermiculite. Terra rossa clay-size materials contain generally amorphous com-
ponents composed of a glassy matrix.

Major oxide concentrations show insignificant variations with increasing depth within the terra ros-
sa occurrences in the study area. Contents of major oxides have average values of CaO 0.66%, Al-
,0,22.02%, Fe,0, 8.80%, MgO 1.08%, Na,0 0.56%, K,0 2.57%, P,0,0.21%, and TiO, 1.07%. The

average values of concentrations of trace and rare earth elements in the terra rossa soils are: Mn
1450 ppm, As 21 ppm, Hg 20.1 ppm, Ba 238 ppm, Sr 37.2 ppm, Ni 84.5 ppm, Co 23.1 ppm, Cr 80.1
ppm, Pb 45 ppm, Zn 101 ppm, Cu 33.6 ppm, La 98.4 ppm, Sc 9.80 ppm, Th 26.9 ppm, and V 137
ppm. When these values are compared with those of trace and rare earth elements in the terra ros-
sa soils of Croatia, Slovenia, south Dalmatian, and Israel, the contents of Mn, Ti, As, La, and Th in
the terra rossa soils of the study area have higher mean values. The samples from the study area ha-
ve lower mean values for Ba, Sr, and Hg and similar concentrations for Ni, Co, Cr, Pb, Zn, Cu, Sc,
and V compared to those from the above-mentioned countries.

The terra rossa mineralization is thought to have formed from carbonate rocks. In addition, due to
the abundance of Al, K, and some trace elements, it was interpreted to have derived from asidic or
intermediate magmatic rocks.
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Tiirkiye’de Farklh Ortam ve Kosullarda Olusmus Sepiyolit-Paligorskit
Minerallerinin Denge Kosullari
Equilibrium Conditions of Sepiolite-Palygorskite Minerals Formed In
Different Environments and Conditions in Turkey

Unal OZBAS, Rezan BIRSOY
Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Bol., 35100 Bornova-izmir

0z.- Sepiyolit-paligorskit grubu kil mineralleri bir cok jeolojik ortamda olugabilirler fakat diger kil
mineralleri gibi yaygin olarak bulunmazlar. Farkli koken ve olusum ortamlarina sahip sepiyolit-pali-
gorskit olusumlarina Tiirkiye’de birgok bolgede rastlanmaktadir. Bu mineraller, ekonomik degere sa-
hip olmalarinin yaninda, olustuklari ortam kosullar hakkinda bilgi vermeleri ve paleo-iklim belirle-
yici dzelliklerinden dolay: oldukga 6nem tagirlar.

Sepiyolit-paligorskit ve ilgili minerallerin olusum mekanizma ve kimyasal ortam kosullarini sapta-
mak ve etkin olan degiskenleri sayisal olarak belirlemek amactyla, MgO-Ale3—SiOz—CaO—H2O-C02—

HCI sisteminde log (ay,**/a% ") ve log a,,, deZiskenlerine gore farkls log (a,’*/a’ *) degerlerinde

denge aktivite diyagramlar1 hesaplanmistir. Karbonat minerallerinin olusumlarda yer almalari ve olu-
san fazlari kontrol etmeleri nedeniyle magnezit ve dolomitin duraylilik limitleri diyagramlarda kul-
lanilmig, kalsit doygun faz olarak kabul edilmistir. Cakultaglar igerisinde magnezit ¢akillarinin diya-
Jenetik doniistimiiyle olugan yumrulu sepiyolitlerin bulundugu Eskisehir-Karatepe; yumrulu sepiyo-
litlerle birlikte ¢akiltaglarinin ¢imentosunda paligorskit olusan Konya-Yunak; dolomitler arasinda or-
ganik maddece zengin tabakali sepiyolitlerin bulundugu Sivrihisar-ilyaspasa; denizel istifte sepiyo-
lit ve paligorskitin birarada ve ayr1 ayri olustugu Malatya-Hekimhan ve karasal gol ortaminda karbo-
natlarla paligorskitin tek bagina bulundugu Sivas-Cetinkaya bolgelerindeki olusumlar bu diyagram-
larda degerlendirilmistir. Birbirlerinden farkli olusum kosullarina, mekanizmalarina ve mineral pa-
rajenezlerine sahip olan bu bélgeler, Tiirkiye’de bulunan diger sepiyolit ve paligorskit olusumlarina
benzerlik sunarlar.

Sepiyolit ve paligorskit mineralleri dogrudan ¢ézeltiden kristallesebildikleri gibi varolan bir minera-
lin diyajenetik doniisiimiiyle de olusabilirler. Sepiyolit ve paligorskit olusumlarini etkileyen en
onemli degigkenler ortamin pH*s (alkalinitesi), aliiminyum aktivitesi, silisyum aktivitesi ve ortam-
daki karbonatin tiirii olarak belirlenmistir. Ozellikle altiminyum aktivitesi mineral parajenezini etki-
lemektedir. Olusumlar igin gereken iyonlar gevredeki ofiyolitik kayaglarin ayrigmasi ve mafik mi-
nerallerin alkali ortamlarda ¢oziinmesi sonucu ¢ozeltiye karigmastyla saglanir. Hesaplanan sepiyolit
formiilleri kullanilarak bélgelere gore hazirlanan duraylilik diyagramlar1 mineralin saflig1 bozulduk-
¢a durayhlik alaninin azaldigini gostermektedir.

ABSTRACT.- Sepiolite-palygorskite group clay minerals occur in various geological environments
but they are not found as common as other clay minerals. Sepiolite-palygorskite occurrences having
different origins and formation environments exist in many regions in Turkey. Those minerals take
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quite importance because of having economical values, giving informations about formation condi-
tions and paleo-climate.

Equilibrium activity diagrams were calculated in the system of MgO-ALO -Si0,-CaO-H,0-CO,-
HCI with respect to log {'aMg2+/a2H*) versus log a,,,,, at various log (a,’*/a’,*) values to determine

the formation mechanism and chemical conditions of sepiolite-palygorskite and related minerals and
to designate functioning variables as numerical values. Carbonate minerals are present in occurren-
ces and control the existing phases therefore stability limits of magnesite and dolomite were used in
the diagrams and calcite was accepted as saturated phase. The occurrences which are nodular se-
piolites in conglomerates formed by diagenetic transformation of magnesite pebbles in Eskisehir-
Karatepe; palygorskites formed in the matrix of the conglomerates with nodular sepiolites in Kon-
ya-Yunak; organic matter rich bedded sepiolites interstratified with dolomite in Sivrihisar-Ilyaspa-
sa; sepiolite and palygorskite found together or separately in marine basin in Malatya-Hekimhan
and palygorskites formed alone with carbonates in lacustrine lake environment in Sivas-Cetinkaya
were evaluated in the diagrams. Those regions show similarities to other sepiolite palygorskite for-
mations in Turkey and have different formation conditions, mechanism and mineral assemblages
from each other.

Sepiolite and palygorskite minerals can be formed by crystallization directly from solutions and di-
agenetic transformations of precursor minerals. The most important variables effecting the formati-
ons of sepiolite and palygorskite are pH (alkalinity) of the environment, aluminum activity, silica ac-
tivity and type of the carbonate. Especially, aluminum activity influences the mineral assemblages.
The ions required for the formations are provided from surrounding area by weathering of ophioli-
tic rocks and dissolution of mafic minerals in alkaline environment. Stability diagrams prepared for
the regions by using calculated sepiolite formulas show that the stability field of the mineral redu-
ces while pureness of the mineral decreases.
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Farkl Sepiyolit-Paligorskit Olusumlarinin
Taramal Elektron Mikroskopta Incelenmesi
Scanning Elektron Microscope Investigations of

Different Sepiolite Palygorskite Formations

Unal OZBAS, Rezan BIRSOY

Dokuz Eyliil Universitesi, Miihendislik Fakiiltesi, Jeoloji Miih. Bil., Bornova-izmir

0z.- Tiirkiye'de farkli bolgelerde ve ortamlarda olusmus sepiyolit ve paligorskit minerallerinin
mikromorfolojik 6zelliklerini belirlemek, olusumlarin benzer ve farkli yanlarini ortaya koymak, olu-
sum sekillerine ve diyajenetik doniisiimlerine aciklik kazandirmak amaciyla taramali elektron mik-
roskop (SEM) calismalari gergeklestirilmistir. SEM ve EDX (Enerji saginimli X-1g1n1 spektrum) in-
celemeleriyle minerallerin kristal morfolojileri, kimyasal bilesimleri, boyutlari, ve diger mineraller-
le olan dokusal iligkileri belirlenmis ve farkli olusumlar karsilagtirilmistir.,

Liiletagi olarak da bilinen yumrulu sepiyolitler Eskisehir’de Neojen ¢akiltaslar igerisinde, magnezit
cakillarinin diyajenetik doniisiimiiyle olusmustur. Kimyasal bilesimleri oldukca saf, 2-6 m uzunlu-
gunda, birbirine karigmis, sik lif demetlerinden olusan bir yapiya sahiptirler. Magnezit ¢akillarinin
erime bosluklarinda agsi yapidaki liflerin kriptokristalen magnezitlerin {izerini sardid1 ve baz1 kisim-
larinda seyrek lifler olarak iizerinde biiylidiigii gozlenmistir. Cakiltaslarin cimentosunda detritik
minerallerin ve karbonatlarin iizerini saran agorgiilii sepiyolitler bosluklarindaki ¢ozeltiden kristalle-
serek olusmuslardir. Benzer ozelliklere sahip sepiyolit olusumlart Konya-Yunak bolgesinde de goz-
lenir. Ancak bu bolgedeki gakiltasi ¢imentosunda diger minerallerin iizerini kaplayan agorgiisii yapi-
da paligorskit mineralleri olugsmustur. Paligorskitler bosluklarda iyi kristallesmis, agac dallari gibi
orgiilii ve biikiilmiis, bazen 30 m’yi bulan uzunlukta ipligimsi liflerden olusur.

Orta Anadolu’da genis alanlari kaplayan Neojen havzalarinda killi-karbonatl kayaclarin {ist seviye-
lerinde, dolomitlerle birlikte, organik maddece zengin sedimanter sepiyolit olusumlari oldukga yay-
gndir. Ilyaspasa ve Yenidogan (Sivrihisar) merceklerinde sepiyolitler laminasyona paralel, sik agor-
glilii yapida ve ug kisimlarinda 2-4 m boyunda gelisigiizel uzamis seyrek lifler olarak gozlenirler. Do-
lomitli sepiyolitlerde agorgiilii lifler yariozsekilli romboedrik dolomit kristallerinin etrafinda gelis-
mis matriks goriiniimiindedir. Diyajenetik asamada catlak ve gozeneklerde sepiyolitlerin iizerinde
geligen paligorskitler az miktarda bulunurlar. Uzun, kivrimls morfolojisi ve yiiksek Al igerigiyle ayir-
tedilirler.

Ust Kretase-Tersiyer yash denizel Hekimhan (Malatya) havzasinin killi-karbonatl: kayaglarinda de-
gisen miktarlarda paligorskit minerali bulunur. Paligorskitler, karbonatlarin etrafinda agsi ve lifsi ya-
pistyla ¢imento malzemeyi olugtururlar. Romboedrik karbonat kristalleriyle birlikte olustuklarini
gosteren uyumlu lif ve lif yiginlarina sahiptirler. Gozeneklerde, kalsit ve dolomit minerallerin iizerin-
de biiyiiyen iyi kristallesmis ipligimsi lifler, aym yénde veya yelpaze bigimli lif demetleri diyajene-
tik olarak olusmuslardir. Kimyasal bilesimlerinde Mg ve Si elementlerinin yaninda Al ve énemli
miktarda da Fe icerirler. Bazi seviyelerde paligorskitle beraber bulunan sepiyolitler genelde karbo-
natlar ve paligorskitler izerinde gelismis, kisa, ipligimsi karakterdedir.
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ABSTRACT.- Sepiolite and palygorskite minerals formed different regions and conditions in Turkey
have been studied by scanning electron microscope (SEM) to determine their micromorphological
properties, to exhibit similarities and differences of occurrences and to clarify the formation and di-
agenetic transformations of the minerals. Crystal morphologies, chemical compositions, dimensions,
and textural relationships of the minerals were determined and compared by the SEM and EDX
(Energy dispersive X-ray spectrum) investigations.

Nodular sepiolites also known as meerschaum were formed by diagenetic transformations of mag-
nesite pebbles in Neogene conglomerates in Eskisehir. They have quite pure chemical compositions,
interwoven bundles of 2-6 m length fibers. Meshwork structures of fibers cover the cryptocrystalli-
ne magnesites or developed as rare fibers in the dissolution voids of the magnesite pebbles. Network
like sepiolites coating detritic minerals and carbonates were formed by direct crystallization from
solutions in the cement of conglomerates. Sepiolite occurrences having similar properties are obser-
ved at Konya-Yunak region. However, at that region, meshwork like paligorskite minerals covering
the other minerals were formed in the cement of conglomerates. Palygoskites consist of well crystal-
lized, branch-like fibers and sometimes reach up 30 m length bended thread-like fibers in the voids.

Organic matter rich sedimentary sepiolite occurrences with dolomites are common in upper parts of
the clayey-carbonaceous rocks of Neogene basins covering wide areas in the Central Anatolia. Se-
piolites from Ilyaspasa and Yenidogan ( Sivrihisar) lenses have interwoven meshwork structure pa-
rallel to the lamination and rare, random fibers developed on them. In dolomite bearing sepiolites,
meshwork fibers are observed as a matrix around the subhedral rhombohedric dolomite crystals.
Palygorskites are rarely found as developed on sepiolites in cracks and pores during the diagenesis.
They are recognized by long, bended fibers and high Al content.

Palygoskites are found in the clayey-carbonaceous rocks of Upper Cretaceous-Tertiary aged mari-
ne Hekimhan (Malatya) basin. Meshwork fibers of palygoskites form the matrix material around the
carbonates. Convenient fibers and bundles of fibers with rombohedral carbonate crystals show that
they are formed together. Paligorskites, developed on calcite and dolomite crystals as thread-like fi-
bers, bundle of fibers in the same direction or radial, were formed by diagenetically in the pores.
Chemical compositions consist of significant amount Al and Fe besides the Mg and Si elements. Se-
piolites found together with palygorskites at some levels generally developed on carbonates and
palygorskites as short thread like fib.
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Akkoprii Baraji ve HES Rezervuar Kaplama
Alam Perde Enjeksiyonu Deneme Calismalar:
Trial Grouting for Grout Curtain of Blanket Area in Reservoir of
Akkoprii DAM and HEPP

Miicahit EREN

DSI Genel Miidiirliigii — Ankara (mucahite @dsi.gov.tr, mucahite @gmail.com)

OZ.- Asag Dalaman Projesi kapsaminda, Dalaman ¢ay1 (Mugla) iizerinde yapimi devam etmekte
olan Akkoprii baraj yerinde temel kayast Marmaris peridotidir. G6l alaninda Marmaris peridotiti,
Gokseki filigi, Aktas kiregtagt, teras ve allivyon birimleri yer almaktadir. Karstik ve gecirimli 6zel-
ligi nedeniyle rezervuar alanindaki Aktas kiregtas: biriminin maksimum su seviyesi altinda kalan kis-
minn kaplanmasi, ayni bolgede yer alan teras biriminin enjeksiyon perdesi ile Gokseki filigine bag-
lanmasi projelendirilerek mansaba olabilecek su kagaklarinin dnlenmesi dngoriilmiistiir. Projeye go-
re kaplanacak alan 320 000 m? civarinda olup enjeksiyon perdesi 1179.47 m uzunlugunda tek sira-
daki 2 m aralikli kuyulardan olugmaktadir.

Kaplama alani sev diizenleme ¢aligmalarinin yani sira yapimina baslanilan enjeksiyon perdesi, is iler-
lemesine paralel olarak 113 m’lik hat boyunca deneme enjeksiyonu seklinde yapilmistir. 2 m aralik-
It kuyularin yer aldigi anolarda araliklar 1 m’ye diisiiriilmesine kargin belirli bir iyilesme saglanama-
yinca kuyu araliklar1 3 m olarak degistirilmis, daha sonra 1.5 m ve 0.75 m aralikli ara kuyulara giril-
migtir. Istenilen gegirimsizlige ulasilabilmesi amaciyla refii basinglari 15 bara ¢ikarilarak akiskanlas-
tiricr katkr maddesinin eklendigi karigimlar kullanilmis ve bazi anolarda alcalan enjeksiyon yontemi
uygulanmistir. Sartnamede belirtilen basing ve karigimlarin uygulandigi anolarda 64 kg/m olan orta-
lama alig, bu degisiklikler sonucunda 1090 kg/m seviyesine ¢cikmistir. En son igslem olarak 12 m’lik
bir anoda 3 sirali enjeksiyon perdesi denenmisgtir. Orta sirada nihai kuyu araliklari 0.50 m’ye diisii-
riilmesine ragmen istenilen gecirimlilik degerleri saglanamamustir.

Enjeksiyon islemlerinde ano basi ve kontrol kuyular: karotlu agilmis, bazi kademelerdeki basingli su
testlerinde toplam su kagaklar: geliserek istenilen basing tutturulamamistir. Degisik enjeksiyon yon-
temleri, karigim ve basinglarin uygulanmasina ragmen gecirimlilik 5 Lugeon degerinin altina diistirii-
lememis, basingli su testlerinde toplam su kagaklarinin oldugu kademeler bir miktar azalsa da varhi-
gint korumustur.

Olii hacim altinda kalacak olan teras malzemesinde klasik enjeksiyon yontemi ile gecirimsizlik per-
desi olusturulmasi isinde istenilen sonuca ulagilamamistir. Bulamag hendegi, jet enjeksiyonu, ince
duvar, diyafram duvart, kesisen kazik gibi yontemlerden teknik ve ekonomik olan bir yontemin uy-
gulanmast uygun olacaktir.

ABSTRACT.- On the axis of Akkoprii Dam and HEPP which is under construction on the scope of
Lower Dalaman Development Project, Mugla, Turkey, foundation rock is Marmaris peridodite for-
mation. Besides Marmaris peridodite, formations of Gokseki flysch, Aktas limestone and terrace
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outcrop on the reservoir area. It is designed that Aktag limestone whose levels ourtcrop under the
maximum water level should be covered by a blanket due to being karstic and permeable and a gro-
ut curtain should be constructed in terrace by anchoring into Gokseki flysch in order to the fact that
possible leakage should be prevented towards downstream. In accordance with design blanket area
is about 320 000 square meters and the length of grout curtain which forms of one line and 2 meter
intervals of boreholes is 1179.47 m.

Following the results of grouting works as well as reshaping excavation works of blanket area, gro-
ut curtain works of a 113 meter-long line were considered as trial grouting works. Because of the
Jfact that specified treatment couldn’t be reached even though hole spacing was decreased to 1 m in
the parts whose hole spacing was foreseen as 2 m, the hole spacing was modified to 3 m and then
1.5 mand 0.75 m, respectively. Refusal pressure was increased as 15 bars and super plasticizer was
added to grouts and downstage grouting method was partially employed for some parts. Consequ-
ently following the experimental changes done, average grout consumption realized as 1090 kg/m
while it stayed very low such as 64 kg/m for the parts in which specified pressures and grouts were
employed.

Since some stages of explarotary and check holes which were cored had showed total water losses
in water pressure tests, specified pressure couldn’t be reached. Even though various drilling pattern,
grouting method, grout mix and pressure were experimented along the grout curtain line of 113 m
length it seems obtaining a permeability value below 5 unit of Lugeon is impossible and what’s mo-
re total water consumption in water prussure tests of some check holes still exists by slightly decre-
asing.

It is concluded that by the conventional grouting method grout curtain in given specification is not
able to be constructed in terrace that will be permenantly left in the area of inactive storage during
operational stage of dam. It is suggested to employ one of the economically and technically feasib-
le methods such as slurry trench, diaphram wall, thin wall, jet grouting, sheet pile and so on.
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Miihendislik Projelerinde Seldagmaklik Yonteminin Onemine Bir Ornek
An Example for The Significance of Artifical Dyke Method In
Engineering Projects

flyas YILMAZER, Cem BICEK, Serdar TASDELEN, Servet ARMAC ve Nurcan ASLAN

Yiiziincii Yil Universitesi, Van (yem98@ttnet.net.tr , www.uyaneyulusum.net)

OZ.- Miihendislik projeleri maliyet, emniyet, zaman ve estetik- cevre (MEZE) agisindan degerlen-
dirilmedigi siirece giivenilir olamaz. Tiirkiye otoyol projelerinde bu olgiitlerin higbirisine uyulma-
mistir. Ankara — Istanbul otoyolu diinyada ilk kez 4 icmesuyu barajinin iizerinden gecirilmig ve 250
km’si Kuzey Anadolu Fay1 boyunca yerlestirilmistir. Boylece ulusal servetler yok edilirken bu pro-
jeleri dayatan 5 geligmis tilke yikildikca ihalesizce para kazanmaktadirlar. Tarsus — Adana — Gazian-
tep (TAG) otoyolu 360 milyon dolara yapilacak diye imza altina almmasina karsin 10 y1l gecikmeli
olarak trafige acilmig ve ulusal servetten ¢alinan 3.6 milyar dolar gegmisgtir. %1000 artig miihendis-
lik acisindan higbir sekilde kabul edilemez.

Pozant1 Kirkgegit deresinden kolay otoyol yapilabilmesi ve Mug ovasinin tarima kazandirilmast ko-
nusunda seldaginaklik yontemi olmazsa olmaz nitelik tagimaktadir. Burada tipik 6rnek olarak Kirk-
gecit ele alinmustir. Vadi (a) kristalize kayalarin egemen olmas, (b) yiiksek egimli yamaglarda fizi-
yolojik topragin kolayca aginmasi ve (c) genglesme asamasinda olmasi nedeniyle ¢iplaktir. Bu durum-
da jeoloji — jeoteknigin ilkeleri kullanilarak vadinin en dar yerinde ve yeraltisuyunu besleme olana-
ginin yiiksek oldugu kesimlerde seldaginaklik yapisi yapildiginda kazanimlar (a) 10 km* den genis
sellenme diizliikleri, (b) kalin ve gecirimli (K>10) akarsu ¢okellerinin olusturdugu yeni suveren bi-
rim , (¢) su seven endiistriyel bitkiler igin gerekli kosullar, (d) yamaglarda enerjisiz sulanabilir seki-
lerle yogun bitki ortiisii ve (e) otoyolu yerlestirmek icin genig diizlemler elde edilmektedir. Bunlarin
yani sira pahali olan koprii ve tiineller yerlerini sirasiyla selgecit ve yarmalara birakabilmektedir. Ben-
zer yontemle Mus ovasinda da 100 bin doniimiin lizerinde birinci sinif sulanabilir tarim ovalari kaza-
nilabilmektedir. Yatirimin birka¢ 10 kat1 yillik gelir uzun dénemde saglanabilecektir.

Bir seldaginaklik, 0.5 — 0.8 m gekirdek beton igeren kaya dolgu barajdir. Cekirdegin gorevi sizintiy1
azaltmaktir. Yol yapiminda, 6zellikle tepe burun kesmelerinde, gikan fazla gereg baraj goliiniin dol-
durulmasina katki saglayacaktir. Boylece yaklagik 30 milyon m¥liik yeni suveren birim kazaniimig
olacaktir. Ayrica yol yapimi ve isletmesinde 250 milyon dolar kazang saglayacaktir. 60 km uzunlu-
gundaki bu yolun maliyeti 650 milyon dolar olarak ongoriide bulunulmaktadir. Yolun maliyeti yari-
lanirken siiriicii konforu da yadsinilamaz oranda artmaktadir.

ABSTRACT.- Engineering projects will be never complete unless they have been assessed in terms
of timing, environment, safety-security, and cost (TESC). All of the individual projects under the Tur-
kish Motorway Project did not take even a single criterion of TESC. Ankara-Gerede and Ankara Pe-
ripheral Motorway crossed 4 domestic water supply dams although the decision makers have been
informed and warned by the Urion of Chambers of Turkish Engineers and Architect at the very early
stage of the project. More than half (250 km) of the Ankara-Istanbul Motorway goes along the North
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Anatolian Fault (NAF), although the shorter alternative crossing the NAF at one locality with a wi-
de angle was proposed at the beginning. The undersigned preliminary cost of Tarsus-Adana-Gazi-
antep Motorway (TAG) was $360,000,000USA. Ten more years passed than the target date of comp-
letion. It is incomplete, but the cost escalated ten times. In another words, the cost has already re-
ached 3.6 billion $USA, they have gone 1000% wrong. This is unacceptable from engineering point
of view.

The valley is barren because of (a) the dominating strong and crystallized rocks, (b) the steep slope
of the hillsides which propagates sheet-wash erosion, and (c) ongoing rejuvenation phase that ca-
uses erosion within the stream course. Under such conditions, artificial dikes which could be erec-
ted across the narrowest section (gorge) of the valley can provide (a) 10 km? a large flood plain, (b)
new aquifers characterized by thick and permeable (K>10") alluvium, ( ¢) the required condition for
water-loving industrial plants over the aforesaid plains, (d) a dense vegetation over hillsides via for-
ming terraces and irrigating a few years after the plantation, and (e) a wide platform to locate the
motorway and to accommodate with high geometric standards both horizontally and vertically. Mo-
reover, it enables to substitute culverts and cuts for viaducts and tunnels respectively. A similar ar-
tificial dyke method can be implemented in Mus Plain to gain about 100 thousand first class farm
field is going to be obtained. The annual income would be several ten times more than the invest-
ment cost in long term.

An artificial dike resembles a rock fill dam with a concrete core having thickness of 0.50 - 0.80 m
and composed of mortar and stone. The function of the core is simply to retard the leaching of silts.
The excess earthwork material in motorway construction would contribute to fill in the reservoirs,
particularly adjacent to spurs, which will be excavated for the motorway. Conclusively this method
provides a new aquifer with a volume 30 million cubic meters. More than that, it saves 250 million
Dollars as a construction and operation cost of the 30 km long portion of the Pozanti ~Ankara Mo-
torway. Conventional construction cost of the 60 km portion of the alignment is estimated as 650 mil-
lion dollars. However, the cost becomes half in the case of artificial dyke method. Moreover, the ge-
ometrical standards and driving comfort increases appreciably.

162



58. Tiirkiye Jeoloji Kurultay1 11 - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
58th Geological Congress of Turkey

Bogsak Tiinelleri (Tasucu-MERSIN) Gerilme-Deformasyonu Analizleri
Stress Deformation Analyses of Bogsak Tunnels ( Tagucu-MERSIN)

Dursun ERIK’, Aziz ERTUNC* ve Mahmut MUTLUTURK"
*TCK 16. Bilge Miidiirliigii Sivas, derik@kgm.gov.tr
*SDU Miih.Mim.Fak. Ciiniir/lsparta

OZ.- Yapimu planlanan Bogsak Tiinelleri, Tasucu-Ovacik (Mersin) devlet yolu Km: 102+800-
Km:104+000 arasinda bulunmaktadir. Tiineller dolomitik kiregtaglarindan olugan, Ust Permiyen yas-
11, Yigilitepe Formasyonu ve Alt Triyas yash Kataras: Formasyonlari igerisinde agilacaktir. Giizergah
boyunca agilan 4 adet sondajdan ve arazi calismalarindan elde edilen bulgular ile kayag malzemesi-
nin ve kaya kiitlesinin miihendislik 6zellikleri belirlenmistir. Kayag malzemesinin, tek eksenli basing
dayanimi, dolayli cekme dayanimi, birim hacim agirlig1, nokta yiik dayanim indisi, poisson orant, elas-
tisite modiilii gibi fiziksel ve mekanik ozellikleri saptanmugtir. Bu veriler ve siireksizlik dlgtimleri
kullanilarak, Hoek — Brown gorgiil yenilme olgiitiine gore kaya kiitlesinin tek eksenli basing dayani-
mi, gekme dayanimi, elastisite modiilii, mb, s, ve a sabitleri belirlenerek, kaya kiitlesi modellenmis-
tir. Kiitle ozellikleri girig agzinin bulundugu Km: 102+800 de; 6 : 2.64537 MPa, o -0.127803

MPa, Em: 7379.39 MPa, mb: 1.05587, 5: 0.00247875 ve a: 0.504048 olarak belirlenmistir. Orta bol-
gede yer alan Km: 103+300 sondajinin bulundugu kesimde; 6__: 2.65796 MPa, 6;: -0.1 18384 MPa,

Em: 6598.72 MPa, mb: 0.832162, s: 0.00127263 ve a: 0.505734 olarak belirlenmistir. Orta bolge
Km: 103+618 de o, : 2.61026 MPa, o -0.107669 MPa, Em: 7000.57 MPa, mb: 0.959953, s:

0.00189855, ve a: 0.504656 olarak belirlenmistir. Tiinelin ¢ikig agzinin bulundugu kesimde Km:
104+000 da ise; o, : 4.28302 MPa, o, -0.210446 MPa, Em: 9609.67 MPa, mb: 1.10737, s:

0.0028323, ve a: 0.503773 olarak belirlenmistir. Bu kesimlerde 2 boyutlu gerilme deformasyon ana-
lizleri, sonlu elemanlar yontemine gore, Phase2 yazilimi kullanilarak yapilmistir. Elde edilen 6, ve O,

yoniindeki gerilme dagilimlarma gore, her bir kesim i¢in yapilan plastik yenilme analizleri gozetile-
rek farkli destek sistemleri denenmis ve en uygun destek sistemi belirlenmeye caligiimistir. Buna go-
re Km: 102+800 de bulunan tiinelin girig agzinda destek olarak, tavanda ve yan duvarlarda 10 cm lik
25MPa dayamminda piiskiirtme betonun yeterli olacag1 belirlenmistir. Orta bolgede Km: 1034300 de
destek olarak tavanda 30 cm, yan duvarlarda 20 cm kalinhginda piiskiirtme beton, 2 m araliklarla 2
m uzunlugunda, 25 mm ¢apli 0.15 MN tagima kapasiteli tam tutturmali kaya saplamalari kullaniima-
lidir. Bu kesim icin sag ve sol omuzdaki kaya saplamalari iizerine gelen yiiklerin fazla olmasi sebebi
ile ek olarak 1m araliklarla kaya saplamalar1 da dahil edilmistir. Orta bolgenin bir diger kesimi olan
Km: 103+618 de destek sistemi olarak tavanda 15 cm, yan duvarlarda 20 cm pliskiirtme beton ve 2m
araliklarla 2 m uzunlugunda kaya saplamalarinin yeterli olacagi belirlenmistir. Cikis agzinda, Km:
104+000 da destek olarak tavan ve yan duvarlarda 10 cm kalinhginda piiskiirtme beton kullaniimali-
dur.

ABSTRACT.- Bogsak Tunnels, will be constructed, between km:102+800 — 104+000 of Tasucu-
Ovacik (Mersin) highway. The tunnels are going to be constructed through the Late Permian aged
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Yigiltepe Formation and Early Triassic aged Katarast Formation which are composed of dolomitic
limestones. Based on the data obtained Jrom field surveys and four boreholes drilled along the high-
way route, the engineering properties of rock material and rock masses have been determined.
Physical and mechanical properties of rock material such as uniaxial compressive strength, indirect
tensile strength, density, point load strength index, poisson ratio, modulus of elasticity etc.. have be-
en concluded. By using these data and discontinuity measurements, tensile strength, modulus of elas-
ticity, mb, s and a coefficients of the rock mass have been determined according to Hoek — Brown’s
failure criteria, and rock mass has been modelled. At km: 102+800 where the entrance portal is lo-
cated, rock mass properties have been determined as; ¢, :2.64537 MPa, 0, -0.127803 MPa, Em:

7379.39 MPa, mb: 1.05587, s: 0.00247875 and a: 0.504048. Around the borehole which has been
drilled at km: 103+300, at the middle section of the tunnel route, they have been determined as: o,

2.65796 MPa, o, -0.118384 MPa, Em: 6598.72 MPa, mb-: 0.832162, s: 0.00127263 and a:
0.505734. At the middle section, at Km: 103+618, these parameters have been calculated as; (o
2.61026 MPa, o -0.107669 MPa, Em: 7000.57 MPa, mb: 0.959953, s: 0.00189855, and a:

0.504656. At km: 104+000 where the exit portal is located, rock mass properties have been deter-
mined as; o, : 4.28302 MPa, o,: -0.210446 MPa, Em: 9609.67 MPa, mb: 1.10737, 5: 0.0028323,

and a: 0.503773. For these sections, two dimensional stress deformation analyses have been perfor-
med, by using Phase2 computer program according to finite element method. According to the ob-
tained stress distributions along the 0, ve o, directions, different reinforcement systems have been

tested in convenience with the plastic failure analyses that were done for each section; and it has be-
en tried to find out the most suitable reinforcement system. At the entrance portal which is located
at km: 102+800; it has been determined that 10 cm thick shotcrete having 25MPa strength will be
sufficient at the roof and side walls of the tunnel as a reinforcement system. At the middle section,
km: 103+300; it has been found out that shotcrete which is 30 cm thick at the roof and 20 cm thick
at the side walls, and fully load bearing rock anchors with 2 m intervals and 2 m long, having 25
mm diameter and 0.15 MN bearing capacity should be used. Since the loads effecting the rock anc-
hors at the right and the left shoulders are high, rock anchors with I m interval are also included in
the reinforcement system for this section. At the other part of the middle section, Km: 103+618; it
has been determined that shotcrete which is 15 cm thick at the roof and 20 cm thick at the side walls,
and rock anchors with 2 m intervals and 2 m long will be sufficient. At the exit portal, km: 104+000;
it has been figured out that 10 cm thick shotcrete is should be used for the roof and sidewalls.
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Jeoteknik Inceleme Raporlarinin Istatistiksel
Acidan Degerlendirilmesi (Kiitahya Ornegi)
Statistical Evaluation of Ground Research Reports (Kiitahya Example)

Ahmet HASIMOGLU' ve Yahya DABAN"
‘Kiitahya Belediyesi, Imar Isleri Miidiirliigii, Planlama Servisi, Kiitahya, ahmet_hasimoglu@hotmail.com

“Daban Miihendislik, Menderes Cad., Menderes Apt., Kiitahya, ydaban@hotmail.com

0Z.- Kiitahya Ege Bolgesi’nin icbati Anadolu boliimiinde, Yukari Sakarya ve Gliney Marmara bo-
liimlerinin kavsaginda yer almaktadir. Sehir 168 000 niifuslu olup, genellikle az meyilli aliivyal diiz-
liiklerde ve kismen de giineye dogru tedricen yiikselen tepelerin 15-20 derecelik topografik meyilli
bulunan yamaglari iizerine kurulmustur. Kiitahya merkez ilge 2. derece deprem bolgesine girmekte-
dir. Kiitahya merkez ilgede imar planlarina esas ilk jeolojik etiit rapor 1951 tarihinde E. Lahn tara-
findan yapilmigtir. 1964, 1979 ve 1986 tarihlerinde [ller Bankas1 jeoloji mithendislerince ilave etiit-
ler yapilmigtir. Bu raporlarda, aliivyonda yapi yapilmasinin sakincali oldugu, zorunluluk hallerinde
yapilacak binalar (=2) i¢in mutlaka zemin mekanigi prensiplerine uygun temel etiitlerin yapilmasi ve
yapinin bu sonuglara gore projelendirilmesi istenmistir. Ancak bu uyarilar dikkate alinmamugtir. Ze-
min etiit konusu, {ilkemizde 17 AZustos 1999 Marmara depreminden sonra ciddi anlamda tartigilma-
ya baglanmistir. Bu tartigmalarda tiniversitelerimizin jeoloji, jeofizik ve ingaat miihendisligi bolim-
leri ile, bu disiplinlerin meslek odalar: taraf olmustur. Sonugta, farkli tarihlerde bir dizi genelge ve
yonetmelikler yayinlanarak, parsel bazinda zemin etiit raporunun hazirlanmasi kanuni bir zorunluluk
haline getirilmistir. Bazi yerel yonetimler, bu giin bile zemin etit raporlarinin hangi meslek grubu ta-
rafindan hazirlanacag: hususunda tereddiide diigmektedir.

Bu ¢alismanin amaci; zemin etiit raporlarinin hedeflenen amaca ne kadar ulagip, ulasmadigint Kiitah-
ya Olgeginde arastirmak, yiiriirliikteki yonetmeliklerin uygulanmasindaki sikintilari tespit etmek ve
¢oziim onerileri sunarak konunun tekrar degerlendirilmesini saglamaktir.

Kiitahya merkez ilgenin miicavir alani 230 km? olup, imarli alan 34 km?*" dir. Imarl: alanlarin 15
km?’si altivyondur. 2000 yili itibartyla 23 000 bina bulunmaktadur. 2000-2004 yillar1 arasinda 916
adet “Zemin Etiit Raporu” hazirlanmugtir. Bu raporlarin %10 ‘u ilave kat igin yapilmigtir. Zemin etlit
raporlarinin %701 Jeoloji Miihendisligi Oda denetiminden gegmistir. Raporlarin %12’sinde aragtir-
ma gukuru, %83’iinde temel sondaji ve %3’iinde dinamik penetrasyon sondaj verileri kullanilmigtir
(ayrica aliivyonda yapilan zemin etiit raporlarinin %26’sinda jeofizik etiitler yapilmigtir.). Numune-
lerin %85’i Bakanlik veya TSE onayli laboratuvarlarda analiz edilmigtir. Raporlarin %90’ n1 konut
icin yapilmistir. Yapilarin %381 bodrumlu olarak projelendirilmigtir. Aliivyonda yapilan zemin etiit
raporlarin %24 iinde zeminin 1slah edilmesi gerektigi belirtilmis ve yapi bu dogrultuda projelendiril-
mistir. Numunelerin %41’inde kayma mukavemeti deneyleri yapilmigtir. Raporlarim %29’u 2 Kat,
%47°si 3 kat, %16°s1 4 kat ve %81 5-10 kat i¢in yapimustir.

Zemin etiit raporlari; sondaj, aragtirma gukuru ve jeofizik ¢cahgmalar neticesinde elde edilen sayisal
verilerin yorumlanmasiyla hazirlanir. Sosyo-Ekonomik farkliliklar, mesleki deneyim, yetersiz egi-
tim ve yetersiz kontroller birbirinden hem igerik, hem de bicim olarak farkli zemin etiit raporlart ha-
zirlanmasina sebep olmaktadir.

165




58. Tiirkiye Jeoloji Kurultayi I'1 - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
38th Geological Congress of Turkey

Imar planlarma esas Jeolojik raporlarda, parsel bazinda yapilacak olan “zemin etiit raporlarin”da
yapilmast zorunlu olan arazi ve laboratuvar deneylerinin isimleri ve minimum sayilar1 verilmeli (
sondaj siklif1, sondaj derinligi, yapilmas: gereken laboratuvar deneyleri, v.b.). Yerel yonetimlerin
“zemin etiit bilgi sistemini” kurmasi ve bu bilgileri bedelli veya bedelsiz kullanicilarin erisimine sun-
masi gerekmektedir.

ABSTRACT. - Kiitahya is located at inner-western Anatolian part of the Aegean Region, between the
Upper Sakarya and Southern Marmara regions. The city has a population of 168.000 and it is fo-
unded on flanks of ahill with 15-20 degrees dip . The earth has alluvion structure there. Kutahya
Centrum is on 2nd degree earthquake zone. The first geologic report for public improvement plans
for Kutahya Centrum was conducted by E. Lahn in 1951. In 1964, 1979 and 1986, Iller Bank’s Ge-
ology Engineers have conducted additional researches. In these reports, it was stated that construc-
ting buildings on these alluvion ground was inconvenient and if there is a need to construct a buil-
ding, foundation researches have to be done in accordance with ground mechanics for buildings with
more than two floors. But these warnings were not taken into consideration. Turkey has been dis-
cussing ground research subject seriously after 17 August 1999 Marmara Earthquake. This subject
was mostly discussed by our universities’ geology, geophysics and construction engineering depart-
ments and chambers of related occupations. As a result, by publishing a series of notices and sta-
tutes, preparing ground research reports in parcel basis has become a legal obligation. Today so-
me local governments are still hesitating that which occupation group will prepare ground research
reports.

The purpose of this study is; to research the efficiency of ground research reports in Kutahya examp-
le, determine the obstacles before the practice of existing regulations, present solutions and make the
officials re-evaluate the subject.

Kiitahya Centrum has an area of 230km?, 34km? of this area is open to public improvements and
15km? of this is alluvion grounds. There were 23.000 buildings in the year 2000. 916 ground rese-
arch reports were prepared between 2000 and 2004. 10% of these reports were prepared for adding
an extra floor. 70% of ground research reports were audited by Chamber of Geology Engineers. In
the reports 12% research pit, 83% foundation drill and 3% dynamic penetration drilling data were
used. Also in 26% of the ground research reports made in alluvion, geophysics research was made.
85% of the samples were analyzed in ministry or TSE certified laboratories. 90% of the reports we-
re conducted for residences. %38 of the reports was with basement. In 24% of the ground research
reports that were conducted in alluvion grounds, it was stated that ground improvement was ne-
eded and the building was projected according to this. In 41% of the samples, slipping resistance
tests were conducted. 29% of the reports were conducted for 2-floor, 47% Jfor three-floor, 16% for
Jour-floor and 8% for 5 to 10 floor buildings. Ground research reports are prepared by interpreting
numeric data gathered from drilling, research pit and geophysics works. Social-economic differen-
ces, occupational experience, insufficient education and insufficient controls result in different
ground research reports both in content and style.

In geological reports about ground plan and in ground research reports that will be conducted in
parcel basis, the names and minimum numbers (drill frequency, drill depth, laboratory tests to
be conducted, etc.) of ground and laboratory tests that are obligatory must be announced befo-
re. Local governments must form “Ground Research Information System” and give free or paid ac-
cess to users for this information.
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Ic Yap1 Cokme Potansiyelinin Deneysel Yontem ve
Gorgiil Bir Yaklagimla Belirlenmesi: Adana Yoresi Kalisleri
An Empirical Models to Estimate the Internal Strcutural
Collopse Potential Adana Caliches

Kivan¢ ZORLU" ve K. Ercin KASAPOGLU*
*Mersin Universitesi, Mithendislik Fakiiltesi, Jeoloji Mithendisligi Boliimii, 33342 Ciftlikkoy, MERSIN kivanc@mersin.edu.tr
“Hacettepe Universitesi, Mithendislik Fakiiltesi, Jeoloji Miihendisligi Boliimii, 06532 Beytepe, ANKARA ercin@hacettepe.edu.tr

OZ.- Cokebilir zeminler, kohezyonsuz veya diisiik kohezyonlu, ytiksek bosluk oranina, dolayisiyla
diigiik dogal birim hacim agirhiga sahip zeminlerdir. Bu tiir zeminlerde sikga goriilen i¢ yapr ¢cokme-
sine; yiik artist, ya da 1slanma veya bunlarin her ikisinin birden etkin rol oynadig1 bir mekanizma ne-
den olmaktadir. Bu ¢alismada, Adana Organize Sanayi Bolgesi'nden alinmis kalig Ornekleri tizerin-
de yapilan laboratuvar deneylerinden elde edilen parametreler esas alinarak, i¢ yapi ¢cokme potansi-
yelinin gorgiil yaklagimlarla tahmin edilmesi amaglanmugtir. Bu amag dogrultusunda, genellikle ku-
rak ve yart kurak iklim bolgerinde geligen kalig profilinin, siltli-kumlu seviyesinin jeomekanik ozel-
likleri laboratuvar deneyleriyle belirlenmigtir. Bunun yani sira, bu seviyenin ¢ékme potansiyelini be-
lirlemeye yonelik olarak tek-odometre ¢okme deneyleri de gergeklestirilmistir. Cokme potansiyeli-
nin tahmin edilmesini amaglayan modellerin gelistiriimesinde, laboratuvar deneylerinden elde edi-
len parametreler kullanilarak basit regresyon analizlerinin yan sira, birlestirilmis parametrelerin kul-
lanildig1 regresyon analizleri de yapilmistir. Basit regresyon analiz sonuglari dikkate alinarak, ince ta-
ne yiizdesi ile baglangigtaki bosluk orani ve ince tane yiizdesi ile birim hacim agirligin ozgiil agirhga
oraninin bagimsiz degiskenler olarak kullanildig: iki model geligtirilmistir. Modellerin performansla-
rinin sianmast amaciyla, VAF ve RMSE indisleri de hesaplanmustir. VAF ve RMSE indisleri birinci
model icin sirastyla; %84.4 ve 0.21, ikinci model igin ise, %89.5 ve 0.1 olarak belirlenmis ve her iki
modelin de iyi bir tahmin performansina sahip oldugu sonucuna varimisgtir.

ABSTRACT.- Collapsible soils are cohesionless or slightly cohesive soils with high void ratios, ha-
ving low natural unit weight. The internal structure collapse, which occurs frequently in this type of
soils, is caused by mechanisms such as load increase and wetting or combination of both. In this
study, it is aimed to develop empirical models to estimate the internal structure collapse potential of
the caliches collected from the Adana Organized Industrial Zone based on some simple parameters
such as unit weight, specific gravity etc. obtained from laboratory tests. For the purpose, some la-
boratory tests were performed to determine geomechanical properties of silty-sandy levels of the ca-
liche profiles deposited in arid and semi-arid regions. In addition, single odeometer tests were also
carried out to estimate the internal structure collapse potential of these levels. Furthermore, to es-
tablish a model, simple regression analyses were carried out using combined parameters obtained
from laboratory tests. Two models were developed based on simple regression using fine grained
percent, initial void ratio, unit weight and specific gravity as input parameters. VAF (values acco-
unt for) and RMSE (root mean square error) indices were calculated to check the prediction perfor-
mance of the models. VAF and RMSE indices were calculated as 84.36% and 0.21 for the first and,
89.53% and 0.1 for the second model, respectively. The calculated indices revealed that both models
have good prediction capabilities.
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Bogsak Tiinelleri (Tasucu-MERSIN) Acik Kazi Alanlar Sev Dizaym
Slope Design of Open Excavation Sites around Bogsak Tunnels
(Tasucu-MERSIN)

Dursun ERIK’, Aziz ERTUNC*ve Mahmut MUTLUTURK*
'TCK 16. Bolge Miidiirliigii Sivas, (derik@kgm.gov.tr)
“SDU Miih.Mim.Fak. ¢ iiniir/Isparta

OZ.- Tasucu-Ovacik (Mersin) devlet yolu km:102+800-km: 104+000 arasinda yapimi planlanan Bog-
sak Tiinelleri, dolomitik kiregtaslarindan olusan Ust Permiyen yaslt Yigilitepe Formasyonu ve Alt
Triyas yash Katarasi Formasyonlari igerisinde acilacaktir. Girig tarafinda Km: 1024300 —Km:
1024800 aras1 ve ¢ikig tarafinda Km: 104+000-104+200 arasi agik kazi ile gegilecek bolgelerdir. Agik
kazi alanlarinin sev dizaynlarinin yapilabilmesi amaci ile sahada girig ve cikis agizlari bolgelere ayri-
larak ISRM (1978)’e gore siireksizlik ol¢iimleri yapilmustir. Kinematik analizde kullanilmak iizere
stireksizlik yonelimleri projeksiyon aginda degerlendirilerek, hakim siireksizlik setleri belirlenmis-
tir. Yapilan galigmalar sonrasi giris bolgesi sol taraf igin; 39°/24°, 23° /319°, 65° /156°, 63° /93° 66°
/3520720 /308° ve 47° /269° olmak iizere toplam 7 adet, sag taraf i¢in; 65° /156°, 63° /93° 66° /352°,
72013087, 47° /2699, 399 /24° ve23° /319° olmak iizere toplam 7 adet ve girig agz1 alin sevi igin; 55°
169°, 67° /122°, 65° /278° ve 36° /24° olmak lizere toplam 4 adet hakim siireksizlik seti belirlenmis-
tir. Cikis bolgesinde sol sev igin; 78° /172°, 63 © /161°, 76° /2589, 62° /283° ve 33°/ 35° olmak iizere
toplam 5 adet, sag sev i¢in; 79°/099° ve 37°/024° olmak iizere toplam 2 adet ve ¢ikis agzi alin sevi
i¢ing 66°/159°, 67° /140°, 87 © /103°, 44° /43°, 68° /18°, 61° /86°, 61° /187°, 34° /40° ve 54° /130° ol-
mak tizere toplam 9 adet siireksizlik seti belirlenmistir. Sevlerin egim yonleri sol sevler i¢in 3180 ,
sag sevler icin 138° , girig agz1 alin sevi icin 49° ve ¢ikis agzi alin sevi i¢in 229° dir. Uygulamada
ISm’nin Gstiindeki sevlerde basamak yapildig1 goz 6niine alinarak, her bir sev icin ayri ayri diizlem-
sel kayma, kama tipi kayma ve devrilme analizleri Rokdata I11 yazilimi kullanilarak yapilmistir. Ana-
lizlerde sondajlarda yapilan siireksizlik makaslama dayanimi deneylerinden elde edilen siireksizlik-
lerin kohezyon ve igsel siirtiinme agisi degerleri kullanilmigtir. Yapilan ¢alisma sonrasi sev degerleri
girig bolgesinde sol sev igin 1/4 (yatay/diisey), sag sev ve alin sevi igin 1/3 olarak belirlenmistir. Ci-
kis bolgesi igin ise sol ve sag sev deZeri 1/4, alin sevi degeri 1/3 olarak belirlenmistir.

ABSTRACT.- Bogsak Tunnels, that are planned to be built between km:102+800 — 104+000 of Ta-
sucu-Ovacik (Mersin) Highway, passing through in the Late Permian aged Yigiltepe Formation and
Early Triassic aged Katarast Formation, which are composed of dolomitic limestones. The sections
between km: 102+300 — 102+800 at the entrance site, and between km: 104+000-104+200 at the
exit site will be constructed as an open excavation. In order to design the slopes of open excavation
sites, entrance and exit portals have been divided into sections in which discontinuity measurements
have been made according to ISRM (1978). Dip directions of the discontinuities have been evalu-
ated with stereographic projection and main discontinuity sets have been determined in order to use
in kinematic analysis. As a result of the evaluations, at the entrance portal the main discontinuity
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sets have been detcrmined as; 39°/24¢, 23 /319°, 65°/156°, 63°/93°, 66°/352°,72°/308° and 47
2 1269°, totally 7 sets for the left side; 65°/156°, 63° /93¢, 66 /3527, 72°¢ 1308°, 47° /1269°, totally
7 sets for the left side; 65°/156°, 63°/93°, 66°/352°, 72 /3087, 47° /269, 39° /24 and 23° /319
o totally 7 sets for 1" right side; and 55°/69°, 67° /122, 65° /278 ° and 36 /24 °, totally 4 sets for
the face slope. At the exit portal the main discontinuity sets have been determined as; 78° /1727, 63
071610, 76° /258°, 627 /283 * and 33°/ 357, totally 5 sets for the left slope; 79°/099° and 37°/024°,
totally 2 sets for the right slope; and 66°/159°, 67° /140", 87 /103°, 44° /43°, 68° /118°, 61° /86°, 61°
/1877, 34° [40° and 54° 11307, totally 9 sets for the face slope of the exit portal. Dip directions of the
slopes are; 318° for the left slopes, 138° for the right slopes, 49° for the face slope of the entrance
portal and 229° for the face slope of the exit portal. Taking into account that benches are formed for
the slopes higher than 15 m in practice; plane failure, wedge failure and toppling analyses have be-
en performed for each slope seperately through Rokdata 11 computer program. Cohesion and inter-
nal friction angle values of the discontinuities, which were obtained from the discontinuity shear
strength tests performed in the boreholes, have been used during the analyses. At the end of this
study; the slope angles have been calculated for the entrance portal as; 1/4 (horizantal/vertical) for
the left slope, 1/3 for the right and the face slopes. For the exit portal, the slope angles have been
determined as; 1/4 for the left and the right slopes, and 1/3 for the face slope.
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Konaktepe Baraji ve HES Projesi (Ovacik-Tunceli)
Kort Heyelam Incelemesi
Investigation of Kort Landslide In The Konaktepe DAM&HEPP Project
(Ovacik-Tunceli)

Orhan TANER' ve Ayhan KOCBAY*
“Devlet Su Isleri Genel Miidiirliigii
“Jeoteknik Hizmetler ve Yeraltisulari Dairesi Bagkanligi, 06100Yiicetepe-Ankara ( otaner @dsi.gov.tr; akocbay @dsi.gov.tr)

OZ.- inceleme alani Tunceli ili siurlart i¢indeki Munzur nehri iizerindedir. Kesin proje ¢aligmalar
Stone ve Webster International liderliginde yiiriitiilen Konaktepe Baraji ve HES nin, baraj gol ala-
ninda yapilan jeolojik haritalama galismalar: sirasinda, degisik boyutlu bir ¢ok heyelan alani belirlen-
migtir. Bunlardan projeyi etkileyecek boyutta bir heyelan alani baraj yerinin yaklagik 1100 m akig
yukarisinda, Munzur nehrinin sag yakasinda Torunoba koyiiniin kargisinda yer almaktadur. Heyelan
alani 1490 m kotundan 1140 m kotundaki nehir yatagina kadar uzanmaktadir. Bu alan igerisinde cok
sayida irili ufakli eski heyelan ile birlikte yamaglarda basamaklar, yer yer diiz teraslar ve dik heye-
lan taglarinin ardalanmasi goriilmektedir. Kort mezrasi da bu biiyiik teraslardan biri tizerindedir. Bu
alanda temeli aglomeralardan olusan Eosen yasli Konaktepe formasyonu olusturmaktadir. Bunun
lizerine ise kumtagi, seyl, silttass, kiregtasi ve konglomeradan olusan Orta Miyosen yasli Torunoba
formasyonu uyumsuz olarak gelir. Torunoba formasyonu tizerinde ise Kuvaterner yasli yama¢ mo-
lozu ile Munzur nehri etrafinda aliivyon birimleri yer alir.

Olugabilecek heyelanin meydana getirecegi dalga ile suyun baraj golii iizerinden agmas1 gdzoniine
alinarak; meveut durum, gél alaninin dolu olmasi, ani su ¢ekimi ve topuk kisminda duvar yapilmasi
durumlari incelenmistir. Bu kapsamda 6 adet karotlu aragtirma sondaji ve jeofizik ¢aligmalari yapil-
migtir. Sondajlardan 4 adedine egim olcer yerlestirilmigtir. Yapilan ¢alismalar sonucunda, kayma
diizlemi kesin olarak belirlenememekle birlikte, heyelan alaninin Torunoba formasyonunun iist ke-
simlerinde yaklagik 12.50 m derinlikte ve sikilasmamig yamag dokiintiisii i¢inde gelistigi, olabilecek
derin konumlu bir kaymanin ise en kotii sartlarda yaklagik 80 m derinlikte bir yiizeyden gecebilece-
gi belirlenmistir. Her iki durum statik ve dinamik kosullar i¢in ayri ayr1 incelenmistir. Statik kosul-
larda her durum i¢in heyelan alaninin durayli oldugu hesaplanmistir. Dinamik kosullarda ise derin ko-
numlu kayma durumunda giivenlik sayilari bire yaklagmakta veya birin altina diismektedir.

Deprem, artan bosluk suyu basinci vb sartlarin biraraya gelmesi sonucu 12.50 m kalinligindaki yak-
lagtk 1 000 000 m* malzemenin 0,25 dinamik siirtiinme katsayis1 ile 100 m lik bir taban arali@inda,
12-17 m/s hizla baraj géliine girebilecegi ve bu durumda 2,70 m yiiksekliginde dalganin olusabile-
cegi hesaplanmugtir. Buna bagh olarak 1235.00 m kotunda durgun suda diisey olarak 6lciilen dalga
tirmaniginin yiiksekligi, 5.40 m olmaktadir. Bu da su seviyesinin 1240.40 m kotuna kadar ¢ikacagi an-
lamina gelmektedir. Sonug olarak kret kotunun, hava pay1 ile birlikte 1241.00 m ye yiikseltilmesi
Onerilmigtir. Ayrica ingaat sirasinda da bu alan gozlem altinda tutularak 6lciimler devam edecektir.
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ABSTRACT.- Investigation area is on the Munzur river at Tunceli province. There were many lands-
lides identified in various dimensions, during the geological engineering mapping studies of Konak-
tepe Dam and HEPP project, whose detail engineering studies are being jerformed by Stone and
Webster International. One of those landslides which can effect the project, is located on the right
bank of Munzur River and at opposite side of the Torunoba village. Landslide area is spreading from
1490 elevation to the riverbed at 1140 m elevation. Within this area, there are alternation of many
paleoslides in different dimensions and stepwise terraces with straight slides. Kort settlement is lo-
cated on one of those big terraces. In this area, basement is Konaktepe formation of Eocene age,
composed of agglomerates. Overlying this unit, Quaternary age talus and alluvium units take place
around the Munzur river .

Various scenarios are analyzed due to the possible wave attack and overtopping of water on the dam
after a possible landslide, such as current situation, fill of lake area, sudden water discharge and
wall construction at toe. For this purpose, six investigation boreholes were opened with carrot and
geophysical studies were performed. Inclinometers were put in the four of those boreholes. Definite
boundary of the sliding surface was not identified however it’s found that slip developed in 12.50 m
under the Torunbaba formation within the loose hill material. In this manner, the maximum depth of
the slip is estimated as 80 m depth. Both cases were analyzed under static and dynamic conditions.
For static condition, landslide area was found as stable. In dynamic conditions, factor of safety is
approaching to one or below one for deep slide.

It was calculated that, 1 000 000 m’ materials in 12.50 m thick and in 100 m base interval could sli-
de under 0.25 dynamic friction constant with 12-17 m/s and create a wave at 2.70 m heights, in ca-
se of any earthquake or the combination of increasing pore water pressure events. Accordingly, over-
topping wave height at 1240.40 m elevation is assumed as 5.40 m. That means water level can rise
up to 1241.00 m, including air space. In result, cret level should be increased up to 1241.00 m me-
an while observations will continue.
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Arazi Kullanimimin Heyelanlar Uzerindeki Etkileri :
Arhavi Ornegi (KD-Tiirkiye)
The Effects of Land Use On Landslides :
A Case Study From Arhavi (Ne-Turkey)
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“KTU Orman Miih. Béliimi, 61080, Trabzon, (yilmaz6 ] @ktu.edu.tr)

0z.- Heyelanlar, insanlarin hayatini olumsuz etkileyen ve iilke ekonomilerine dogrudan ya da dolay-
It olarak biiyiik zarar veren dogal olaylardan biridir. Cok catlakl kaya kiitleleri, yama¢ molozu yada
zemin kiitlelerinin belirli bir yiizey boyunca yamag agagi dogru hareketi olarak tanimlanan heyelan-
lara yogun yagis, deprem dalgalari, su seviyesindeki degisiklikler ya da hizli dere yatagi erozyonlari
gibi dogal faktorler sebep olmaktadir. Bunlara ilave olarak, gerekli miihendislik ¢alismalari yapilma-
dan yerlesime agilan yamag ve engebeli arazilerde yapr insasi, bitki ortiisiiniin tahrip edilmesi ve be-
raberinde yanlis arazi kullanimi, topografik yapmin olumsuzlugu, siddetli yagislar, degisik amacli ka-
zilar vb., heyelanlarin olusumunu tetikleyen onemli faktorlerdir.

Caligma alaninda, Eyliil ve Subat aylart arasinda agirt yagislar etkili olmaktadir. Yérede sik sik mey-
dana gelen heyelanlarin olusumunda; yanhs arazi kullanimi ve bilingsiz tarimsal faaliyetlerin yani si-
ra siddetli ve agir1 yagislarin etkisi oldukga fazladir. Ozellikle, Kasim 2001 yilinda meydana gelen yo-
gun yags, cok sayida heyelanlarin olusmasina sebep olmustur. Inceleme alaninin sahip oldugu iklim
kosullart yaninda, diisiik direngli jeolojik malzemenin varhigi da heyelanlari kolaylagtirict rol oyna-
mistir. Caligma alaninda, tamamen ayrismig dasitler genig yayilim sunmaktadirlar. Bu jeolojik mal-
zemede, ayrisma ok fazla gelistigi igin kaymaya kars1 gosterecekleri direngler de azalmstir. Incele-
me alanindaki jeolojik malzemede, direng azalmasiyla beraber permeabilite de meydana gelen artis-
lar yamaglar kiitle hareketi acisindan daha hassas hale getirmistir. Yoredeki kayaclarda, ayrigmanin
gelismesinde agir1 yagislarm yani sira tarimsal maksatl kullanilan yapay giibrelerin de kimyasal etki-
si olmaktadir. Inceleme alaninda, arazi ortiisiiniin yaklasik % 70’1 ¢ay bahgeleri ile kapldir. Bu ¢ay
bahgelerinin biiyiik bir kismi 6nceki orman Ortiistintin kaldirilarak tahrip edilmesiyle olusturulmus-
tur. Toprak iistiindeki ¢ay Ortiisiiniin yogunlugu, toprak igine yavag ama daha ¢ok miktarda suyun
girmesine neden olmakta, yiizeysel akigi ve toprak yiizeyinden buharlasmayi engellemektedir. Bu
durum zemine su girisini artirarak doygunlugun da artmasina sebep olmaktadir. Yamag ve sevlerde
meydana gelen asir doygunluk da heyelan olusumunu kolaylastirict etki olusturmaktadir.

Ydrede arazi ortiisii tahrip edilerek degistirilmis ve bunun yani sira da bilingsiz yapilan tarim faali-
yetleri yamaglardaki dengeyi olumsuz etkilemistir. Bundan dolay1, hemen her yogun yagis sonrasin-
da heyelanlar meydana gelmekte ve gerek can gerekse de mal kayiplarina sebebiyet vermektedir. Bu
¢alismada, yanlis arazi kullanimimin ve meveut arazi Ortlistiniin degistirilmesi sonucu meydana ge-
len heyelanlar incelenerek, heyelanlarin ¢ay ve diger arazi ortiisii tiplerine gére dagilimlari belirlen-
mistir. Ayrica bu alanlarindaki zeminlerin Jeoteknik 6zellikleri laboratuvar deneyleri ile belirlenerek
heyelanlarla olan iliskisi ortaya konmustur. Bu ¢alisma sonucunda, heyelanlarin yaklasik % 75’inin,
zemin direng degeri diisiik olan ve arazi drtiisii degistirilerek ¢cay bahcelerine doniistiiriilen alanlar-
da meydana geldigi tespit edilmisgtir.
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ABSTRACT.- Landslides, as one of the major natural hazards, have direct and indirect influence on
a number of human activities. The term landslide includes a wide range of ground movement, such
as rock falls, deep failure of slopes and shallow debris flows. Although gravity happening on steep
slopes is the primary reason for a landslide, there are other main factors to contribute the process.
These include: erosion by rivers, glaciers, or ocean waves create steep slopes; rock and soil slopes
are weakened through saturation by snowmelt or heavy rains, earthquake shaking, excess weight
from accumulation of rain or snow, stockpiling of rock or ore, waste piles, and man-made structu-
res. The study area experiences heavy rainfall between September and February, causing widespre-
ad landslides and floods. For example, extraordinary heavy rainfall in November 2001 caused a
number of significant landslides in the study area. In addition to heavy rainfall, appropriate geolo-
gical materials, such as weathered dacite in the study area, are required for the landslides to hap-
pen. Rock types are also important factors in triggering landslides because the landslides prone are-
as are associated with deep weathering that leads to reduction in their shear strength. Furthermore,
the process of deep weathering gives rock lower strength and greater permeability, rendering it mo-
re susceptible to mass movement and erosion; reduces strength and increases permeability of rock
and therefore decreases resistance to fluid and gravitational stresses; precursor to landslide. All the
changes happens in rock material as a result of exposure not only to air and water but also to che-
mical properties, especially acidic characteristics of soil in the study area since approximately 70 %
of study area is overlaid on to tea gardens. Acidic characteristic of soil is increasing from day to day
as the farmers use acidic manure to fertilize tea garden in these areas all time. Acidic characteris-
tic has been accelerated by weathering, causing landslides to easily happen in the investigated area.
Loss of live and properties occurred due to frequent landslides in the area. Houses, fertile farmlands,
roads, bridges, telephone and power lines were relocated and destroyed. For this reason, landslides
have damaged the living conditions and behavior of people life. In this study, geotechnical proper-
ties of completely weathered dacite and influence of tea plants over the landslides have been deter-
mined. As a result, approximately 75% of landslides were determined to have occurred in the areas
which have lower strength of soil and converted it to tea gardens by changing land cover. Designa-
ting environmental impacts of the landslides and preventing their damages on properties and lives
have to be considered carefully.
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Kaya Sevlerinde Olasilik Esash Yaklasimla Duyarhlik Analizi :
Bir Ornek Calisma
Slope Stability Analysis in Rock Slopes by Using Probabilistic Approach.:
A Case Study
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OZ.- Miihendislik projeleri kapsaminda planlanan kaya sevlerinin duraylibginin kaz: 6ncesinde aras-
tirilmas detayli 6n ¢alismalari ve analizleri gerektirmektedir. Ancak, kaya kiitlelerindeki heterojen-
likler, duraylilik analizleri i¢in veri toplama ve degerlendirme asamalarinda cesitli belirsizliklerin or-
taya ¢itkmasina neden olmaktadir.

Sevlerin durayliligimin belirlenmesinde en yaygin olarak deterministik yontemle hesaplanan giivenlik
katsayist kavrami kullanilmaktadir. Son yillarda, 6zellikle kaya sevlerinin durayhlik analizlerinde ola-
silik esash yontemin kullanildig caligmalar da yapilmaktadir. Olasilik esasl; yontemin temelinde du-
rayliligin, giivenlik katsayisi yerine olasihifa dayali olarak degerlendirilmesi s6z konusudur. Boylelik-
le kaya kiitlelerindeki heterojenliklerden kaynaklanan bazi belirsizlikler de olasilik yaklasimi igeri-
sinde degerlendirilmektedir. Olasilik esasly yontemle gergeklestirilen ¢alismalarin bir boliimii deter-
ministik metodu, analizin bir pargasi olarak ele alip durayhilig: olasiliga dayali olarak ifade etmekte
iken, bazi olasilik esasli analiz ¢alismalarinda ise durayliligi belirlemeye yénelik tiim veriler istatis-
tiksel yontemlerle degerlendirilerek sonuglar yiizdesel olasilik hesabi olarak sunulmaktadur.

Kaya gevlerinde durayhiligin arastiriimasi amaciyla gelistirilmis olan SSPC siniflama sistemi (Hack,
1995), sevlerdeki duraylilig: yiizdesel olasilik olarak ortaya koyan ve olasilik esasli yontemi kullanan
bir yaklagimdir. SSPC siiflama sisteminin diger bir avantaji ise, kaya kiitlesinin makaslama dayani-
mi1 parametrelerinin hesaplanabilmesine olanak saglayabilmesidir.

Bu ¢alismada, Ankara cevresindeki bir tagsocagi sevinde SSPC simiflama sistemi uygulanmis ve sev-
deki farkli jeoteknik birimler icin duraylilik olasiliklari arastirilmistir. Bununla birlikte, yine ayni sis-
temle sevi olusturan kaya kiitlesinin farkli birimleri i¢in makaslama dayanimi parametreleri belirlen-
mistir. Calismanin daha sonraki asamalarinda olasilik esasli yontemle belirlenmis olan duraylilik so-
nuglari, deterministik ¢oziimlerle de arastirilmig ve SSPC sistemi ile olasiliksal olarak ortaya konan
durayhlik, deterministik yontemle kargilagtirlmigtir. Son olarak kaya kiitlesi makaslama dayanimi pa-
rametreleri Hoek-Brown gorgiil yenilme 6l¢iitiiniin en son versiyonu ile de hesaplanmis ve SSPC si-
niflama sistemi ile elde edilmis olan dayanim degerlerinin dagilim irdelenmistir.

Anahtar kelimeler: Olasilik esasli, SSPC siiflama sistemi, sev durayliigi, Hoek-Brown gorgiil ye-
nilme olciitii
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ABSTRACT.- Predetermination of rock slope stability in engineering projects requires detailed pre-
liminary studies and analyses. However, heterogeneities in rock masses result in various uncertain-
ties during data gathering and evaluation stages of stability analysis.

The most widespread method for determination of slope stability is deterministically calculated sa-
fety factor concept. In recent years, probabilistic methods especially for rock slope stability analy-
ses are performed in some studies as well. In the basis of probabilistic method, stability is expressed
in terms of probability instead of safety factor. Thus, various uncertainties due to the heterogeneiti-
es in rock masses can also be evaluated by probabilistic approach. While several studies performed
by probabilistic method are taking the deterministic method into consideration as a part of analysis
and expressing the stability as probability; in some other probabilistic studies, all the data for sta-
bility assessment are evaluated by statistical methods and the results are presented as probability
percentage.

SSPC classification system (Hack, 1995), which was developed for the investigation of rock slope
stability, is a probabilistic approach that brings up the slope stability as probability percentage.
Another advantage of the SSPC classification system is that the system can lead to the calculation
of rock mass shear strength parameters.

In this study, SSPC classification system was applied to a stone quarry around Ankara and the sta-
bility probabilities for different geotechnical units in the slope were investigated. In addition, shear
strength parameters of different rock mass units forming the slope were determined by the same sys-
tem. In the next stages of this study, probabilistic stability results were also inspected by determinis-
tic solutions and the probabilistic stability from SSPC system was correlated by deterministic met-
hods. Finally, rock mass shear strength parameters were calculated by the latest version of the Ho-
ek-Brown empirical failure criterion as well and the distribution of strength parameters derived from
SSPC classification system was investigated.

Key words: Probabilistic, SSPC classification system, slope stability, Hoek-Brown empirical failure
criterion
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Yiizeysel Temeller Uzerinde Riizgar Tiirbinlerinin ingasmda
Jeosentetiklerin Kullanimi: Ornek Bir Calisma
The Use of Geosynthetics for the Construction of Windmills
on Spread Foundations: An Example
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0z.- Yiizeysel temel, genis ve yiiksek performansl riizgar tiirbinleri ingasinda ekonomik sebepler-
den otiirii en ¢ok tercih edilen temel tiiriidiir. Zemin lyilestirme yontemleri yiiksek oturma potansi-
yeline sahip yumusak zeminler iizerinde yer alan yiizeysel temellerin temel tabani uygulamalarinda
(donatili ve donatisiz) en uygun yontemlerdir. Jeosentetik gibi ek donati elemanlari; zemine yiik ak-
tarimini daha uygun bir hale getirdigi, doruk gerilmeleri giderdigi ve iiniform bir oturma sagladig
i¢in tagima giiclinii arttiracak sekilde yerlestirilebilirler. Diisiik yiik tagima kapasitesine sahip zemin-
de inga edilmis riizgar tiirbinlerinin yiizeysel temeli altindaki jeosentetik donatili temel tabaninin ta-
stma glicii ve durayhlif: karakteristiklerinin analizi i¢in sayisal bir analiz yOntemini esas alan Plaxis
2d, 8.2. yazilimi kullanilarak hem dolgu zemininin, hem de donat1 elemaninin durumu ayr1 ayr ince-
lenmigtir. Bu galisma ile temel tabaninda jeosentetik uygulamasinin yana yatma durumunu azaltti3
ve giivenligi belirgin bir gekilde arttirdig1 gosterilmistir.

ABSTRACT.- In economic sense, the spread foundation is the most preferred type for the construc-
tion of larger and higher performance windmills. The ground improvement methods are proper most
for such spread foundations on soft soils with high settlement potential and their base course instal-
lation applications (reinforced and unreinforced). Additional reinforcement elements like geosynthe-
tic can be installed for the further increase of the bearing capacity from which a more favourable
distribution of load impact on the underground would be sustained. Thus stress peaks would be di-
minished and the resulting settlement would be more uniformly. In order to analyse the bearing ca-
pacity and stability - increasing characteristics of geosynthetic reinforced base course under spread
Jfoundation of windmill in low load - carrying soil, a numerical analysis with the program system
Plaxis 2d, version 8.2, was performed, whereby both the separate contribution of the filling soil as
well as the reinforcing element was determined. The research illustrates that the use of geosynthe-
tics in reinforced base course entails a significant increase of safety as well as a tilting reduction.
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Batman’da Ova Kurtarma ve Enerji Calismalari
Rescuing Fertile Plains and Renewable Energy Production in Batman

M.Alper SENGUL, ilyas YILMAZER', Ozgiir YILMAZER" ve Ali OZVAN-

*Yiiziincii Y1l Universitesi, Van
“Yimazer Egit. Ltd., A. Ovegler , 8. cad., 89. sok. 9/8, 06460, Ankara™ (yem98@ttnet.net.tr; www.uyaneyulusum.net)

OZ.- Anadolu depremleri, mekanizmasi geregi ova ve L. sinif tarim alanlarinda yikimini yapar. Bu
alanlar1 yapilagmaya agmak ve tarim diginda kullanmak da anayasal sugtur (Madde 43, 44, 45, 46;
milletvekilleri i¢in madde 81). Ayrica bu ulusal servetlerin tilke yiizolgiimiine orant % 5 gibi kii¢iik
bir rakamdir. Oysa yapilagmaya gereksinme % 1 dolaylarindadur. Anadolu’da yerlesime uygun ve do-
gal afetlere kapali alan gereksinimin yaklagik 56 katidir.

Bilindigi gibi cagdag bir kentin temel gereksinimi; ulagim, enerji, su ve atiklar sisteminden olusur.
Hepsi de 4 ayr1 pencereden bakilarak degerlendirilir. Bunlar;

a- Maliyet,

b- Emniyet — duraylilik,

¢- Zaman (yapim siiresi ve faydali dmrii),
d- Estetik — ¢evredir.

Bu dort ayr1 pencereden (MEZE) bakildiginda Raman-Batman yiiksek diizliigii her yoniiyle uygun bir
kent sahasi 6zelligini tagimaktadir. Eosen yagh kiregtaglarimn ve kalkerli seviyelerin yogun oldugu
bir birimdir. Orta — yiiksek dayanimlidir. Batman’in bugiinkii yeri ve gelismekte oldugu gevresi, L. si-
nif tarim sahas icerisindedir. Tamamu sulanabilir arazidir. Bagka bir anlatimla ulusal servet olup Bat-
man’in sofras1 ve/veya ekmek teknesidir. Bu tiir ulusal servetler Anayasa tarafindan koruma altina
alinmugtir. Batman barajinin suyu barajdan sonra 80 m’lik diigligtinii kullanamamaktadur. Onerilen To-
rigelli (Galileo’nun dgrencisi,1647) sistemiyle hem enerji kazanilacak, hem de 60 milyon $ degerin-
de birinci sinif tarim alani elde edilecektir. Ayrica, seddelerle denetim altina alinmig olan Batman Ca-
y1 boyunca yiiksek standartli boliinmiis yol kazanilacaktir.

Anahtar sozciikler: Carpisma kugagi; Fay; Deprem; Yer otelemesi; Afet; Arazi kullamimi.

ABSTRACT.- The Anatolian earthquakes destroy the buildings only if they are within the fertile so-
il plains. It is strictly restricted to use such national resources for any activity other than farming ac-
cording to the constitutional law ( Articles: 43-46 81 for the members of the National Assembly). The
ratio of such lands in Turkey is around 5%. The need for settlement is around 1%. About 56 times
larger area that is naturally protected from natural disasters, is available for settlement over the
Anatolia.

The essential needs of a contemporary settlement are systems of transportation, energy, domestic
water, and waste management. Each has the be assessed in terms of;
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a- Timing,

b- Environment,

c- Safety — Security, and
d- Cost.

In this respect (TESC) Raman-Batman plateau is quite proper for settlement. The Eocene aged li-
mestone and the accompanying other calcareous rocks constitute the majority of the unit. It is mo-
derate to strong unit. The city has already invaded and continues to occupy the Batman plain of first
class. All are irrigable. This plain is created by Batman River and it is a natural resource of nourish-
ment of Batman and the region. Such areas are restricted and protected from any attack by the cons-
titutional Law as aforesaid. Batman River loses 80 m drop energy after the Batman Dam. The pro-
posed Torricelli (Student of Galileo, 1647) system provides renewable energy and prevents flood in
the plain which will be regained. Its market value is around 60 million dollars. By the way, an exp-
ressway will be formed on both sides of the river course.

Key words: Suture zones; Faults; Earthquakes; Rupture; Catastrophe; Land-use planning.
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17.03.2005 Kuzulu (Sugozii-Koyulhisar-Sivas) Moloz Cig1
17.03.2005 Kuzulu (Sugdzii-Koyulhisar-Sivas) Debris Avalanche
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OZ.- Kuzulu mahallesi, Kampaniyen-Maastrihtiyen yasl kumtasi-seyl-volkanik kayalar ve kiregtas-
larindan olusan bir birimin iizerinde yer almaktadir. Bu birimi sirastyla agmali trangresyonla Maast-
rihtiyen-Paleosen yagh kiregtasi ve agisal uyumsuzlukla Miyosen yagl bazaltik kayalar tizerlemek-
tedir. Sorkun mahallesinin giineyinde yaklagik olarak dogudan batiya dogru hareket etmis eski bir
heyelan kiitlesi goriilmektedir. Bu heyelanin topuk boliimiiniin ucunda, Maastrihtiyen-Paleosen yas-
1 kiregtaslari iginde yaklagik 2 km uzunlugunda, giineybatiya ortalama 23° egimli, ortalama 50 m ge-
nisliginde ve 20m derinliginde bir vadi bulunmaktadir. Kuzeydoguya dalimli bir senklinalin ekseni-
ni izleyen bu vadinin tabanini olusturan ana kayadaki direng farkliliklarina bagh olarak kimi yerler-
de egim 40- 45° kimi yerlerde 5-6° dir. Vadi yakinlarindaki ve yukarisindaki kaya birimlerinden ve
eski heyelan kiitlesinden kaynaklanan yamag dokiintiileri diisiik egimli uygun alanlarda birikmistir.
Vadiye ok sayida irili ufakl kaynak suyu bosalmaktadir. Kitle hareketinin gerceklestigi tarih kar su-
larinin hizla eriyerek yer alt1 ve yiizey sularinin debilerini arttirdig1 bir doneme denk gelmektedir. Bu
durum vadiye akan kaynak sularinin debilerini artirmus, vadiyi dolduran moloz gerecinin kirmtilarinin
baglayicilarini ve makaslama dayanimini zayiflatmig ve kiitlenin durayliligini bozmustur. Diger yan-
dan moloz kiitlesi ile anakaya arasina sizan sular moloz dolgusu ile ana kaya arasindaki siirtiinmeyi
azaltarak harekete uygun bir durum yaratmustir. Bu sirada Sorkun giineyindeki eski heyelan kiitlesi
icerisinde baglayan kayma hareketi asagidaki vadinin baglangig boliimiindeki duraysiz kiitleyi tetik-
lemistir. Ancak esas heyelan kiitlesi vadinin baglangig kesimi olan dar bolgede engellenmis ve daha
fazla hareket edememistir. Ne yazik ki bu hareketin tetiklemesiyle vadideki duraysiz yaklagik 6 mil-
yon m’ liik bir kiitle 2-3 dakika icinde yamag agagiya dogru 2-3 km yer degistirerek Kuzulu mahal-
lesinin bir boliimiiniin iizerini drtmiigtiir. Yer degistiren malzemenin ¢esidi, hareketin tiirii ve hizi
dikkate alindiginda bu kitle hareketi moloz ¢181 olarak adlandirlabilir.

ABSTRACT.- Kuzulu village was settled down on a rock unit that is composed of the Campanian-
Maastrictian sandstone-shale-volcanics and limestone. Maastrictian-Paleocene limestone overlies
this unit by overlapping transgression and Miocene basaltic rocks overly by angular unconformity
the same unit. An old landslide mass that has been moved approximately from east to west is seen at
the south of Sorkun village. A valley that has 2 km long, 23° average gradient, 50 m wideness and
20 m deepness was found through Maastrictian-Paleocene limestone at the end of toe of the old
landslide. This valley runs down along the axis of a synclinal plunging to northeast. Gradient on the
valley floor changes due to resistance of bedrock. Gradient is 40- 45° somewhere and 5-6° in other
place. Debris coming from rock units near and above valley and old landslide mass have been sett-
led down on the place has a gentle gradient. A lot of springs flow into this valley. The date of occur-
ring mass wasting meets the time when the snow rapidly melt and make increase the discharge of
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underground and surface water. This situation has made to increase the discharge of springs flowing
into valley and to decrease the shear strength of debris and has finally destroyed the stability of the
mass of debris in valley. Other hand the water gliding through the bedrock and mass of debris has
caused to decrease friction strength between the bedrock and mass of debris and created a suitable
situation for mass wasting. At that moment, a slide has being started in the old landslide mass at the
south of Sorkun village has triggered the unstable mass of debris at the starting-point of the valley.
But main landslide mass has been stopped due to narrowness of the top of the valley and couldn’t
have slided anymore. Unfortunately, by triggering of this movement, a mass of debris of 6 billion m*
has moved down in 2-3 minutes along 2-3 km and has overlaid a large part of Kuzulu village. It can
be defined this mass wasting as debris avalanche depending on the sort of moving material, type and
velocity of movement.
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