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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.

83




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

Divrigi-Cetinkaya Dolaymndaki Demir Yataklarimn
Bolgesel Jeolojik Konumu
Regional Geological Setting of the Iron Ore Deposits in the Area Around
Divrigi-Cetinkaya Region

Hiiseyin YILMAZ' ve Ali YILMAZ~
"Cumhuriyet Universitesi Miihendislik Fakiiltesi, Jeofizik Miih. Boliimii, 58140, Sivas
“Cumhuriyet Universitesi Miihendislik Fakiiltesi, Cevre Miih. Béliimii, 58140, Sivas

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.

88




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

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.

95




58. Tiirkiye Jeoloji Kurultayi I'T - 17 Nisan 2005, MTA Kiiltiir Sitesi, Ankara
58th Geological Congress of Turkey

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.
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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-
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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 Hander